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TVR Ultra HR Series Engineering Data Book

TVR Ultra HR 50/60Hz

1 Indoor and Outdoor Unit Capacities

&= TRANE
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1.1 Indoor Units
1.1.1 TVR indoor units

Table 1-1.1: TVR indoor unit abbreviation codes

Abbreviation Abbreviation
Type Type
code code
Ql One-way Cassette T1 High Static Pressure Duct
Q2 Two-way Cassette G Wall-mounted
Q4c Compact Four-way Cassette DL Ceiling & Floor
Q4 Four-way Cassette F Floor Standing
T2 Medium Static Pressure Duct

Table 1-1.2: TVR indoor unit! capacity range

Capacity Capacity
_— P o Ql Q2 Q4c Q4 T2 T1 G DL F
1.8 0.6 18 18 — — — — — — — —
2.2 0.8 22 22 22 22 —_ 22 — 22 — 22
2.8 1 28 28 28 28 28 28 — 28 — 28
3.6 1.25 36 36 36 36 36 36 —_ 36 36 36
4.5 1.6 45 45 45 45 45 45 —_ 45 45 45
5.6 2 56 56 56 — 56 56 — 56 56 56
7.1 2.5 71 71 71 —_ 71 71 71 71 71 71
8.0 3 80 — — — 80 80 80 80 80 80
9.0 3.2 90 — — — 90 90 90 90 90 —
10.0 3.6 100 — — — 100 — — — — —
11.2 4 112 — — — 112 112 112 — 112 —
14.0 5 140 — — —_ 140 140 140 — 140 —
16.0 6 160 — — — 160 160 160 — 160 —
20.0 7 200 — — — — — 200 — — —
25.0 9 250 — — — — — 250 — — —
28.0 10 280 — — — — — 280 — — —

Notes:

1. TVR ULTRA HR series outdoor units are compatible with the Ultra DC TVR indoor unit and Ultra AC TVR indoor units (which will be released soon).

1.1.2 Fresh air processing unit

Table 1-1.3: Fresh air processing unit capacity range

Capacity 12.5kW 14kW 20kW 25kW 28kwW

Capacity index 125 140 200 250 280

Notes:

1.  TVR ULTRA HR series outdoor units are compatible with the Ultra DC fresh air processing unit.

1.2 Heat Recovery Ventilator

Table 1-1.4: Heat recovery ventilator capacity range

Capacity 200m3/h 300m3/h 400m3/h 500m3/h 800m3/h 1000m3/h 1500m3/h 2000m3/h

Notes:

1.  TVR ULTRA HR series outdoor units are compatible with the DC type heat recovery ventilator.
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1.3 High Temperature Hydro Module
Table 1-1.5: High temperature hydro module capacity range

Capacity 14kwW

Capacity index 140

1.4 Outdoor Units
Table 1-1.6: Outdoor unit capacity range

TVR Ultra HR 50/60Hz

Capacity Model Name Combination Type
8HP 4TVROOB6EEOOOAA /
10HP 4TVROO96EEOOOAA /
12HP 4TVRO115EEOO00AA /
14HP 4TVRO140EEO00AA /
16HP 4TVRO155EEO00AA /
18HP 4TVRO170EEOOOAA /
20HP 4TVRO0192EEO00AA /
22HP 4TVRO210EEOOOAA 12HP+10HP
24HP 4TVR0232EEO00AA 14HP+10HP
26HP 4TVRO250EEO00AA 14HP+12HP
28HP 4TVRO0268EEO00AA 16HP+12HP
30HP 4TVRO0285EE000AA 18HP+12HP
32HP 4TVRO308EEOOOAA 16HP+16HP
34HP 4TVRO325EEO000AA 18HP+16HP
36HP 4TVRO342EEO00AA 18HP+18HP
38HP 4TVRO362EEO00AA 20HP+18HP
40HP 4TVRO382EEOO0AA 20HP+20HP
42HP 4TVRO404EEOO0AA 16HP+14HP+12HP
44HP 4TVRO422EEO00AA 16HP+16HP+12HP
46HP 4TVRO444EEO00AA 16HP+16HP+14HP
48HP 4TVRO462EEO00AA 16HP+16HP+16HP
50HP 4TVRO479EEOOO0AA 18HP+16HP+16HP
52HP 4TVRO496EEO00AA 18HP+18HP+16HP
54HP 4TVRO513EEO00AA 18HP+18HP+18HP
56HP 4TVRO533EEOO0AA 20HP+18HP+18HP
58HP 4TVRO553EEO00AA 20HP+20HP+18HP
60HP 4TVRO573EEOO0AA 20HP+20HP+20HP

Notes:

1. The combinations of units shown in the table are factory-recommended. Other combinations of units are also possible.
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TVR Ultra HR 50/60Hz

2 External Appearance

2.1 Indoor Units
2.1.1 TVR indoor units
Table 1-2.1: TVR indoor unit appearance

B onNE

One-way Cassette

Q1 éf

Two-way Cassette

Q2

Compact Four-way Cassette

Q4cC

Four-way Cassette

Q4

Medium Static Pressure Duct

High Static Pressure Duct

T2 i T1
Wall-mounted Ceiling & Floor
G DL =
— |
| —————— 71
1!

Floor Standing

F

2.1.2 Fresh air processing unit

Table 1-2.2: Fresh air processing unit appearance

Fresh Air Processing Unit
FA Py




& rrane TVR Ultra HR 50/60Hz
2.2 Heat Recovery Ventilator

Table 1-2.3: Heat recovery ventilator appearance

Heat Recovery Ventilator

2.3 High Temperature Hydro Module
Table 1-2.4: High temperature hydro module appearance

High Temperature Hydro Module
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TVR Ultra HR 50/60Hz

2.4 Outdoor Units
2.4.1 Single units

Table 1-2.5: Single outdoor unit appearance

8/10/12HP

14/16/18/20HP
(with dual fan)

(with single fan)

. -

T$‘3 ULTRA Hit

2.4.2 Combinations of units

Table 1-2.6: Combination outdoor unit appearance

22HP

24/26/28/30HP

=R =--
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2.5 Mode Selection Box
Table 1-2.7: MS box appearance

TVR Ultra HR 50/60Hz

Max. number of
Model name Appearance . .
downstream indoor units
TMSBOXO01EL2 - ‘ | 8
g
Lﬂ B W T
TMSBOX04E he ° = 20
.. ® o
e n o @
TMSBOXO06E L‘-e_- : ,01“* ¢ w 30
°'e o
TMSBOXOSE - 40
= —o p P 0 B
o o o o
. :
TMSBOX10E \‘; e o - 47
- B
00 oo
3
TMSBOX12E o et =™ 47
i e srare l
o o 8 o o @

Notes:

1. TMSBOXO1E can be ceiling-suspended installed and wall-mounted installed.
2. Low temperature cooling operation and leakage detection function are available in TMSBOXO01E.
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3 Outdoor Unit Combinations

Table 1-3.1: Outdoor unit combinations

)

= TRANE

TVR Ultra HR Series Engineering Data Book

System capacity Number Modules! Outdoor branch
kw HP of units 10 12 14 16 18 20 joint kit
22.4 8 1

28.0 10 1 °

33.5 12 1 °

40.0 14 1 ° —

45.0 16 1 .

50.0 18 1 °

56.0 20 1 g

61.5 22 2 ° °

68.0 24 2 ° o

73.5 26 2 ° °

78.5 28 2 ° °

83.5 30 2 . o TODKOO2HRU
90.0 32 2 (X}

95.0 34 2 ° °

100.0 36 2 ()

106.0 38 2 ° °

112.0 40 2 oo

118.5 42 3 . ° .

123.5 44 3 ° o0

130.0 46 3 ° oo

135.0 48 3 (YY)

140.0 50 3 () o

1250 5 3 . . TODKOO3HRU
150.0 54 3 (YY)

156.0 56 3 [ X) °

162.0 58 3 ° oo

168.0 60 3 (Y1)

Notes:
1.
2.

10

The combinations of units shown in the table are factory-recommended. Other combinations of units are also possible.
For systems with two or more outdoor units, outdoor branch joints (sold separately) are required.
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4 Nomenclature

4.1 Indoor Units
4.1.1 TVR indoor units

P
N =
wiI<
S m

0 0 07 E F
5 6 7 8 9 10 11 12
Legend
No. | Code Remarks
1 4 R-410A
2 T Trane
3 \Y TVR
Indoor Unit Type
E: One - Way Cassette
G: Two - Way Cassette
B: Compact Four - Way Cassette
C: Four - Way Cassette
4 D: Medium Static Pressure Duct
A: High Static Pressure Duct
W: Wall - Mounted
C: Ceiling & Floor
S, N, U: Floor Standing
F: Fresh air processing unit
5 0 Currently not used
6 0
7 0 Btu/h x 1000
8 7
9 E TVR Ultra
10 F 380V50-60Hz/1P
11 0 Currently not used
12 0 Currently not used
13 0 Currently not used
14 A First design sequence
15 A First service sequence

13

TVR Ultra HR 50/60Hz

0 0 0 A A

14 15

11
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TVR Ultra HR 50/60Hz

4.2 Outdoor Units

12

= |
N =
w <L

0 86 E E 0 O
6 7 8 9 10 11 12
Legend
No. | Code | Remarks

1 |4 R-410A

2 T Trane

3 |V Air Cooled

4 H Heat Pump

5 0 Currently not used

6 |0

7 |8 Btu/h x 1000

8 | 6

9 E TVR Ultra

10 | E 380V50-60Hz/1P

11 | 0 Currently not used

12 | 0 Currently not used

0: Standard
13 |0
C: Corrosion treatment

14 First design sequence
15 First design sequence

TRANE
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5 Combination Ratio

Sum of capacity indexes of the indoor units

Combination ratio = — -
Capacity index of the outdoor units

Table 1-5.1: Indoor and outdoor unit combination ratio limitations

Allowed combination ratio
Type Total Fresh air
combination ratio TVR indoor units! | HT hydro module AHU . .
processing units
50%~200% (Single) | 50%~200% (Single)
50%~150% (2 units 50%~150% (2 units
TVR indoor units only combination) combination) / / /
50%~130% (3 units | 50%~130% (3 units
combination) combination)
TVR indoor units + HT hydro 50%~200% 50%~130% 0%~100%2 / /
module units
TVR indoor units + AHUs 50%~100% 50%~100% / 0%~50%3 /
TVR indoor units + fresh air 50%~100% 50%~100% / / 0%~30%>
processing units
Fresh air processing units only 50%~100% / / / 50%~100%

Notes:

1. TVR ULTRA HR series outdoor units are compatible with the Ultra DC TVR indoor unit and Ultra AC TVR indoor units (which will be released soon).

2. When HT hydro module units are installed together with TVR indoor units, the total capacity of HT hydro module units must not exceed 100% of the total
capacity of the outdoor units and the combination ratio must not exceed 200%.

3. When AHUs are installed together with TVR indoor units, the total capacity of AHUs must not exceed 50% of the total capacity of the outdoor units and the
combination ratio must not exceed 100%.

4.  When fresh air processing units are installed together with TVR indoor units, the total capacity of the fresh air processing units must not exceed 30% of the
total capacity of the outdoor units and the combination ratio must not exceed 100%.

5. HT hydro module units only and AHUs only are not allowed.

13
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TVR Ultra HR 50/60Hz

Table 1-5.2: Combinations of indoor and outdoor units

& roANE
A — 4

Outdoor unit capacity Sum of capacity indexes Maximum
number of
o | up | Comly || TWRindoorunts | Tiindenr e | TVRIndoos uns | e i racessing | indoor i
224 8 224 112 t0 291.2 112 to 448 112 to 224 112 to 224
28 10 280 140 to 364 140 to 560 140 to 280 140 to 280
335 12 335 167.5 to 435.5 167.5to 670 167.5 to 335 167.5 to 335
40 14 400 200 to 520 200 to 800 200 to 400 200 to 400
45 16 450 225 to 585 225 to 900 225 to 450 225 to 450
50 18 500 250 to 650 250 to 1000 250 to 500 250 to 500
56 20 560 280 to 728 280to 1120 280 to 560 280 to 560
61.5 22 615 307.5to 799.5 307.5to 1230 307.5to 615 307.5to 615
68 24 680 340 to 884 340 to 1360 340 to 680 340 to 680
73.5 26 735 367.5to 955.5 367.5to 1470 367.5to 735 367.5t0 735
% 78.5 28 785 392.5to 1020.5 392.5to 1570 392.5to 785 392.5to 785
8 83.5 30 835 417.5 to 1085.5 417.5 to 1670 417.5 to 835 417.5 to 835
4‘3 90 32 900 450 to 1170 450 to 1800 450 to 900 450 to 900
8 95 34 950 475 to 1235 475 to 1900 475 to 950 475 to 950 64
o0 100 36 1000 500 to 1300 500 to 2000 500 to 1000 500 to 1000
E 107 38 1070 535to0 1391 535 to 2140 535 to 1070 535 to 1070
8 112 40 1120 560 to 1456 560 to 2240 560 to 1120 560to 1120
bED 118.5 42 1185 592.5 to 1540.5 592.5to 2370 592.5to 1185 592.5to 1185
LE 123.5 44 1235 617.5 to 1605.5 617.5 to 2470 617.5to 1235 617.5to 1235
8 130 46 1300 650 to 1690 650 to 2600 650 to 1300 650 to 1300
0:) 135 48 1350 675 to 1755 675 to 2700 675 to 1350 675 to 1350
2 140 50 1400 700 to 1820 700 to 2800 700 to 1400 700 to 1400
o 145 52 1450 725 to 1885 725 to 2900 725 to 1450 725 to 1450
g 150 54 1500 750 to 1950 750 to 3000 750 to 1500 750 to 1500
5 156 56 1560 780 to 2028 780to 3120 780 to 1560 780 to 1560
D>ﬂ 162 58 1620 810 to 2106 810 to 3240 810 to 1620 810 to 1620
- 168 60 1680 840 to 2184 840 to 3360 840 to 1680 840 to 1680
Notes:

1. The maximum number of connected indoor units depend upon indoor unit type and total combination ratio.

14
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6 Selection Procedure

6.1 Procedure

Step

1: Establish design conditions

Design temperature and humidity (indoor and outdoor)
Required heat load of each room

System peak load

Piping length, level differences

Indoor unit specifications (type and quantity)

Step 2: Select indoor units ¢
Decide indoor unit safety factor
Select indoor unit models ensuring that:
Indoor unit capacity corrected for indoor air temperature WB?! > Required heat load x Indoor unit safety factor
Step 3: Select outdoor units l
Determine required total heat load on outdoor units
Use the sum of the peak load of each room Use the system peak load
Provisionally select outdoor unit capacity based on combination ratio limitations |«
Confirm that the number of indoor units connected to the outdoor units is within limitation
Correct cooling and heating capacities of the outdoor units for the following items:
Outdoor air temperature / Indoor air temperature WB / Combination ratio / Piping length, level
difference / Piping heat loss / Frost accumulation (for heating capacity only)
¢ No
Is corrected outdoor unit capacity 2 Required total heat load on outdoor units?
Yes ¢
TVR system selection is complete
Notes:
1. Ifthe indoor design temperature falls between two temperatures listed in the indoor unit's capacity table, calculate the corrected capacity by interpolation.

If the indoor unit selection is to be based on total heat load and sensible heat load, select indoor units which satisfy not only the total heat load
requirements of each room but also the sensible heat load requirements of each room. As with total heat capacity, the sensible heat capacity of indoor
units should be corrected for indoor temperature, interpolating where necessary. For the indoor unit capacity tables, refer to the indoor unit technical
manuals.

15
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TVR Ultra HR 50/60Hz

6.2 Example
The following is a selection example based on total heat load for cooling. All the indoor units are TVR indoor unit.

Figure 1-6.1: Room plan

Room F ‘ Room E

Room A Room D

Room B ‘ Room C

Step 1: Establish design conditions
= Indoor air temperature 25°C DB, 18°C WB; outdoor air temperature 33°C DB.
= Determine peak load of each room and system peak load. As shown in Table 1-6.1, the system peak load is 34kW.
Table 1-6.1: Required heat load of each room (kW)

Time | RoomA | RoomB | RoomC | RoomD | RoomE | RoomF | Total

9:00 4.8 3.0 3.0 9.0 2.9 2.9 25.6

12:00 6.6 5.1 6.8 4.0 4.0 31.6

14:00 | 9.0 4.9 4.9 6.8 4.2 34

16:00 10.6 3.9 3.9 6.2 3.8 | 3.8 32.2

= The maximum piping lengths and level differences in this example are as given in Figure 1-6.2.

Figure 1-6.2: System diagram

Outdoor
Unit
a o Equivalent length of piping 60m
Level |
difference MS
40m MS
NV | | a2
Indoor Indoor Indoor Indoor Indoor Indoor
Unit Unit Unit Unit Unit Unit

= Indoor unit type for all rooms: Medium Static Pressure Duct (T2).

Step 2: Select indoor units
= In this example, a safety factor is not used (i.e. the safety factor is 1).
= Select indoor unit models using the medium static pressure duct cooling capacity table. Each indoor unit's corrected
capacity needs to be greater than or equal to the peak load of the relevant room. The selected indoor units are shown
in Table 1-6.3.

16
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TVR Ultra HR 50/60Hz

Table 1-6.2: Extract from medium static pressure duct (T2) cooling capacity table

Indoor air temperature
Capacity| 14°CWB | 16°CWB 18°C WB 19°CWB 20°CWB 22°CWB 24°CWB
Model index | 20°CDB 23°CDB 26°C DB 27°CDB 28°CDB 30°C DB 32°CDB
TC |[SHC| TC |SHCJ TC JSHC| TC [SHC| TC |SHC| TC |SHC | TC | SHC
22 15({14 |18 (1521016 |22 |16 |23 |17 |24 |15)| 24|15
28 191723 | 1926 21|28 |21 |30|21(|31]20]31]19
36 2521|129 |23 3425|3626 |38|27|42|28)|39]23
45 31|26 (3.7 | 2842 31|45 (32|48 (32|49 (315129
56 39|30 |46 |33 5336 |56 (37|59 |38|62]|37]|62]34
2 71 4939 |58 |43 Q67 Q47|71 |49 |75 |48 |78 |46 | 78|43
80 55|44 | 66 | 497553 |80 |55|84|55]|88|52)| 88|48
90 62|53 |73 |58)84)63 |90 (64|96 65|99 (61|99 |57
112 77|64 91| 7.1Q105¢7.7 (112 78 119 | 81 |125| 7.8 |125| 7.4
140 9.7 | 7.8 |11.3| 86 J13.2 9.6 |140| 9.8 | 14.8| 9.8 |15.7| 9.7 | 154 | 88
Abbreviations:
TC: Total capacity (kW); SHC: Sensible heat capacity (kW)
Table 1-6.3: Selected indoor units
Room A Room B Room C
Peak heat load (kW) 10.6 5.1 5.1
Selected indoor unit | 4TVDOO48EFOO0AA | 4TVDOO18EFOO0AA | 4TVDOO18EFO00AA
Corrected TC (kW) 13.2 5.3 5.3
Room D Room E Room F
Peak heat load (kW) 9.0 4.2 4.2
Selected indoor unit | 4TVDO0O38EFOO0AA | 4TVDOO15EFO00AA | 4TVDOO15EFO00AA
Corrected TC (kW) 10.5 4.2 4.2

Step 3: Select outdoor units

= Determine the required total heat load from the indoor units to the outdoor units based on either the sum of the

peak loads of each room or the system peak load. In this example, it is determined based on the system peak load.
Therefore, the required heat load is 34kW.
= Provisionally select outdoor units using the sum of the capacity indexes (Cls) of the selected indoor units (as shown in
Table 1-6.4), ensuring that the combination ratio is between 50% and 130%. Refer to Table 1-6.5. As the sum of Cls of
the indoor units is 454, outdoor units from 14HP to 32HP are potentially suitable. Start from the smallest, which is the

14HP unit.

Table 1-6.4: Sum of indoor unit capacity indexes

Model Capacity Index | No. of units
4TVDOO48EFO00AA 140 1
4TVDOO38EFO00AA 112 1
4TVDOO18EFO00AA 56 2
4TVDOO15EFO00AA 45 2

Sum of Cls 454

17
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TVR Ultra HR 50/60Hz

Table 1-6.5: Extract from Table 1-5.2 Combinations of Indoor and outdoor units

M

Outdoor unit capacity Sum of capacity indexes Maximum
number of

| wp | Comiy | TWRindoarunits | TLindoorure | TVRindom uni | roh i procesing indoor anis
335 12 335 167.5 to 435.5 167.5to 670 167.5 to 368.5 167.5 to 335

40 14 400 200 to 520 200 to 800 200 to 440 200 to 400

45 16 450 225 to 585 225 to 900 225 to 495 225 to 450

50 18 500 250 to 650 250 to 1000 250 to 550 250 to 500

56 20 560 280 to 728 280to 1120 280 to 616 280 to 560
61.5 22 615 307.5to 799.5 307.5to 1230 307.5t0 676.5 307.5to 615

68 24 680 340 to 884 340 to 1360 340 to 748 340 to 680 o
73.5 26 735 367.5to 955.5 367.5to 1470 367.5 to 808.5 367.5to 735
78.5 28 785 392.5 to 1020.5 392.5to 1570 392.5 to 863.5 392.5to 785
83.5 30 835 417.5 to 1085.5 417.5 to 1670 417.51t0918.5 417.5 to 835

90 32 900 450 to 1170 450 to 1800 450 to 990 450 to 900

95 34 950 475 to 1235 475 to 1900 475 to 1045 475 to 950

18

The number of connected indoor units is 6 and the maximum number of connected indoor units on the 14HP outdoor

unit is 64, so the number of connected indoor units is within the limitation.

Calculate the corrected capacity of the outdoor units:

a)

b)

The sum of the indoor unit Cls is 454 and the Cl of the 14HP outdoor unit (4TVRO140EEO00AA) is 400, so the

combination ratio is 454 / 400 = 113.5%.

Using the outdoor units’ cooling capacity table, interpolate to obtain the capacity (“B”) corrected for outdoor air

temperature, indoor air temperature, and combination ratio. Refer to Tables 1-6.6 and 1-6.7.

TRANE

Table 1-6.6: Extract from Table 2-9.4 4TVRO140EEO00AA Table 1-6.7: Cooling capacity calculated by
cooling capacity interpolation
Indoor air temp. Indoor air temp.
Outdoor (°CDB /°C WB) Outdoor (°CDB / °C WB)
CR s 25.8 /18.0 CR Elly 25.8/18.0
temp. temp.
(°C DB) TC PI (°C DB) TC PI
kw kw kw kw
31 48.00 11.02
120% 33 45.73 10.99 120% 33 | 45.73 | 10.99
35 44.05 11.00
B=41.2!
31 40.62 8.74
110% 33 40.62 9.38 110% 33 | 4062 | 938
35 40.62 10.17
Notes:

1. 40.62 + (45.73 — 40.62) x (113.5-110) / (120 — 110) =

41.2.
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c) Find the correction factor for piping length

TVR Ultra HR 50/60Hz

and level difference (“K1”)

Figure 1-6.3: TVR ULTRA HR rate of change in cooling capacity
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0.86 0.850.840.83 0.82 0.81 0.80

1. The horizontal axis shows equivalent length of piping between farthest indoor unit and first
outdoor branch joint; the vertical axis shows the largest level difference between indoor unit and
outdoor unit. For level differences, positive values indicate that the outdoor unit is above the
indoor unit, negative values indicate that the outdoor unit is below the indoor unit.

d) Calculate the corrected capacity of 4TVRO1

40EEOQ0AA (“C”) by using K1:

C=BxK1=41.2x0.91=37.5kW

= The corrected capacity 37.5kW is larger than required total heat load 34kW, so selection is complete. (In the event

that the corrected capacity is lower than the
where the outdoor unit capacity is provisionally

required total heat load, Step 3 should be repeated from the point

selected.)

19
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TVR Ultra HR 50/60Hz

1 Specifications

1.1 Outdoor Units

% TRANE

8-12HP
Table 2-1.1: 8-12HP specifications
HP 8 10 12
Model name 4TVROOB6EEOOOAA | 4TVROO9S6EEOOOAA | 4TVRO115EEO000AA
Power supply V/N/Hz 380-415/3/50(60)
Capacity kW 22.4 28 33.5
Cooling? Power input kW 5.25 7.18 8.64
EER 4.27 3.90 3.88
Capacity kW 22.4 28 33.5
Heating?(Rated) Power input kW 3.96 5.46 6.57
cop 5.66 5.13 5.10
Capacity kW 25 31.5 37.5
Heating?(Max) Power input kW 4.69 7.12 9.48
cop 5.33 4.43 3.95
Total capacity 50-200% of outdoor unit capacity?
Connected indoor unit
Maximum quantity 64 64 64
Type DCinverter
Compressor Quantity !
QOil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 1
Fan Motor output kW 0.92 | 0.92 ‘ 0.92
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 9000 | 9500 ‘ 10000
Drive type Direct
Refrigerant Type RA10A
Factory charge kg 8 8 8
Liquid pipe mm ®12.7 ®12.7 ®12.7
Pipe connections* Low pressure gas pipe mm ®25.4 ®25.4 ®25.4
High pressure gas pipe mm ®19.1 ®19.1 ®19.1
Sound pressure level® dB(A) 58 58 60
Sound power level® dB(A) 78 78 81
Net dimensions (WxHxD) mm 990x1635x790 990x1635x790 990x1635x790
Packed dimensions (WxHxD) mm 1090x1805x860 1090x1805x860 1090x1805x860
Net weight kg 232 232 232
Gross weight kg 248 248 248
Cooling® °C(DB) -15~52
Ambient temp. operation range Heating °C(WB) -25~19
Domestic hot water °C(DB) -20~43

Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.

ok wnN
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Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.
Refer to table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.
Diameters given are those of the unit's stop valve.
Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.
-15°C to -5°C low temperature cooling operation is just available for MS01.




Esé TRANS TVR Ultra HR 50/60Hz
16-20HP
Table 2-1.2: 16-20HP specifications
HP 14 16 18 20
Model name 4TVRO140EEOOO0AA | 4TVRO155EEO00AA | 4TVRO170EEO00AA | 4TVRO192EEOO00AA
Power supply V/N/Hz 380-415/3/50(60)
Capacity kw 40 45 50 56
Cooling? Power input kw 9.83 12.00 13.81 17.39
EER 4.07 3.75 3.62 3.22
Capacity kw 40 45 50 56
Heating?(Rated) | Power input kw 8.26 9.78 11.90 14.77
cop 4.84 4.60 4.20 3.79
Capacity kw 45 50 56 63
Heating?(Max) Power input kw 9.78 12.26 14.77 18.33
cop 4.60 4.08 3.79 3.44
Connected Total capacity 50-200% of outdoor unit capacity3
indoor unit Maximum quantity 64 64 64 64
Type DCinverter
Compressor Quantity !
Oil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 2
Fan Motor output kw 0.92x2 0.92x2 ‘ 0.92x2 0.92x2
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 14000 14900 ‘ 15800 15800
Drive type Direct
Refrigerant i R410A
Factory charge kg 10 10 10 10
Pipe Liquid pipe mm ®15.9 ®15.9 ®15.9 ®15.9
connections® Low pressure gas mm ©28.6 ©28.6 ©28.6 ©28.6
High pressure gas mm ®22.2 ®22.2 ®22.2 ®22.2
Sound pressure level® dB(A) 61 64 65 65
Sound power level® dB(A) 81 88 88 88
Net dimensions (WxHxD) mm 1340x1635x825 1340x1635x825 1340x1635x825 1340x1635x825
Packed dimensions (WxHxD) mm 1405x1805x910 1405x1805x910 1405x1805x910 1405x1805x910
Net weight kg 300 300 300 300
Gross weight kg 325 325 325 325
Cooling® °C(DB) -15~52
Ambient temp.
) Heating °C(WB) -25~19
operation range
Domestic hot water °C(DB) -20~ 43

Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.

ok wN

Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.
Refer to table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.
Diameters given are those of the unit's stop valve.
Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.
-15°C to -5°C low temperature cooling operation is just available for MSO1.
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TVR Ultra HR Series Engineering Data Book

TVR Ultra HR 50/60Hz & rrane
22-26HP
Table 2-1.3: 22-26HP specifications
HP 22 24 26
Model name 4TVR0210EEOO0AA 4TVR0232EEO00AA 4TVRO0250EEO00AA
Combination type 10HP+12HP 10HP+14HP 12HP+14HP
Power supply V/N/Hz 380-415/3/50(60)
Capacity kW 61.5 68 73.5
Cooling! Power input kw 15.82 17.01 18.46
EER 3.89 4.00 3.98
Capacity kw 61.5 68 73.5
Heating?(Rated) Power input kw 12.03 13.72 14.83
Ccop 5.11 4.96 4.96
Capacity kW 69.00 76.50 82.5
Heating?(Max) Power input kw 16.60 16.90 19.27
cop 4.16 4.53 4.28
Connected indoor | Total capacity 50-200% of outdoor unit capacity?
unit Maximum quantity 64 64 64
Type DC inverter
Compressor Quantity 2
QOil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 2 2 3
Fan Motor output kw 0.92x2 0.92x3 0.92x3
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 19500 23500 | 24000
Drive type Direct
Refrigerant Type RA10A
Factory charge kg 16 18 18
Liquid pipe mm ®15.9 ®15.9 ®19.1
Pipe connections* Low pressure gas pipe mm 028.6 ®34.9 ®34.9
High pressure gas mm ©28.6 ©28.6 ©28.6
Sound pressure level® dB(A) 62 63 64
Sound power level® dB(A) 83 83 84
Net dimensions (WxHxD) mm (990x1635x790)x2 ﬁggiigggzgg; igggiﬁg;zzg;
Packed dimensions (WxHxD) mm (1090%x1805x860)x2 1&90()511188%552896105 11(2‘90()5xx11880055><x8961%+
Net weight kg 232x2 232+300 232+300
Gross weight kg 248x2 248+325 248+325
Cooling® °C(DB) -15~52
Ambient temp.
) Heating °C(WB) -25~19
operation range
Domestic hot water °C(DB) -20~43

Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.

2. Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.

3. Refer to table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.

4. Diameters given are those for the pipe connecting the outdoor unit combination to the first indoor branch joint for systems with total equivalent liquid
piping lengths of less than 90m. For systems with total equivalent liquid piping lengths of 90m or longer, please refer to Part 3 “System Design and
Installation” for connection piping diameters.

5. Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.

6. -15°C to -5°C low temperature cooling operation is just available for MSO1.
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TVR Ultra HR 50/60Hz

28-32HP
Table 2-1.4: 28-32HP specifications
HP 28 30 32
Model name ATVRO268EEO00AA 4ATVRO285EEO00AA 4ATVRO308EEO00AA
Combination type 12HP+16HP 12HP+18HP 16HP+16HP
Power supply V/N/Hz 380-415/3/50(60)
Capacity kw 78.5 83.5 90
Cooling? Power input kW 20.64 22.45 24.00
EER 3.80 3.72 3.75
Capacity kw 78.5 83.5 90
Heating?(Rated) | Power input kw 16.35 18.47 19.57
cop 4.80 4.52 4.60
Capacity kw 87.5 93.5 100
Heating?(Max) Power input kw 21.74 24.25 24.52
COP 4.02 3.86 4.08
Connected Total capacity 50-200% of outdoor unit capacity3
indoor unit Maximum quantity 64 64 64
Type DCinverter
Quantity 2
Compressor
QOil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 3 3 4
Fan Motor output kw 0.92x3 0.92x3 0.92x4
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 24900 25800 ‘ 29800
Drive type Direct
Type R410A
Refrigerant e
Factory charge kg 18 18 20
Pipe Liquid pipe mm ®19.1 ®19.1 ®19.1
. Low pressure gas pipe mm ®34.9 ®34.9 ®34.9
connections*
High pressure gas pipe mm ©28.6 ©28.6 ©28.6
Sound pressure level® dB(A) 65 66 67
Sound power level® dB(A) 89 89 91
. . 990%x1635%x790+ 990x1635x790+
Net dimensions (WxHxD) mm (1340x1635%x825)x2
1340x1635%x825 1340x1635%x825
. . 1090x1805x860+ 1090x1805x860+
Packed dimensions (WxHxD) mm (1405x1805%x910)x2
1405x1805x910 1405x1805x910
Net weight kg 232+300 232+300 300x2
Gross weight kg 248+325 248+325 325x2
Cooling® °C(DB) -15~52
Ambient temp.
Heating °C(WB) -25~19
operation range
Domestic hot water °C(DB) -20~43

Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.
Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.
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3. Refer to table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.

4. Diameters given are those for the pipe connecting the outdoor unit combination to the first indoor branch joint for systems with total equivalent liquid
piping lengths of less than 90m. For systems with total equivalent liquid piping lengths of 90m or longer, please refer to Part 3 “System Design and
Installation” for connection piping diameters.

5. Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.

6. -15°C to -5°C low temperature cooling operation is just available for MSO1.
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TVR Ultra HR Series Engineering Data Book

TVR Ultra HR 50/60Hz

% TRANE

34-38HP
Table 2-1.5: 34-38HP specifications
HP 34 36 38
Model name 4TVRO325EEO00AA 4TVRO342EEO00AA 4TVRO362EEO00AA
Combination type 16HP+18HP 18HP+18HP 18HP+20HP
Power supply V/N/Hz 380-415/3/50(60)
Capacity kw 95 100 106
Cooling? Power input kw 25.81 27.62 31.20
EER 3.68 3.62 3.40
Capacity kw 95 100 106
Heating?(Rated) Power input kw 21.69 23.81 26.67
CcoP 4.38 4.20 3.97
Capacity kw 106 112 119
Heating?(Max) Power input kw 27.03 29.53 33.09
CcoP 3.92 3.79 3.60
Connected indoor | Total capacity 50-200% of outdoor unit capacity?
unit Maximum quantity 64 64 64
Type DCinverter
Compressor Quantity 2
Oil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 4
Fan Motor output kw 0.92x4 ‘ 0.92x4 ‘ 0.92x4
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 30700 ‘ 31600 ‘ 31600
Drive type Direct
Refrigerant Type Ra10A
Factory charge kg 20 20 20
Liquid pipe mm ®19.1 ®19.1 ®19.1
Pipe connections* | Low pressure gas mm ®34.9 ®34.9 ®41.3
High pressure gas mm ©28.6 ©28.6 ®34.9
Sound pressure level® dB(A) 68 68 68
Sound power level® dB(A) 91 91 91
Net dimensions (WxHxD) mm (1340%x1635x825)x2 (1340%x1635x825)x2 (1340%x1635x825)x2
Packed dimensions (WxHxD) mm (1405%x1805x910)x2 (1405%x1805x910)x2 (1405%x1805x910)x2
Net weight kg 300x2 300x2 300x2
Gross weight kg 325x2 325x2 325x2
Cooling® °C(DB) -15~52
Ambient temp.
) Heating °C(WB) -25~19
operation range
Domestic hot water °C(DB) -20~43

Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.
Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.

2

3. Refer to table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.

4. Diameters given are those for the pipe connecting the outdoor unit combination to the first indoor branch joint for systems with total equivalent liquid
piping lengths of less than 90m. For systems with total equivalent liquid piping lengths of 90m or longer, please refer to Part 3 “System Design and
Installation” for connection piping diameters.

5. Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.

6. -15°Cto -5°C low temperature cooling operation is just available for MSO1.
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TVR Ultra HR 50/60Hz

40-44HP
Table 2-1.6: 40-44HP specifications
HP 40 42 44
Model name 4TVRO382EEOO0AA 4TVRO404EEO00AA 4TVRO422EEO00AA
Combination type 20HP+20HP 12HP+14HP+16HP 12HP+16HP+16HP
Power supply V/N/H 380-415/3/50(60)
Capacity kW 112 118.5 123.5
Cooling! Power input kw 34.78 30.46 32.64
EER 3.22 3.89 3.78
Capacity kw 112 118.5 1235
Heating?(Rated) | Power input kw 29.53 24.62 26.13
cop 3.79 4.81 4.73
Capacity kW 126 132.5 137.5
Heating?(Max) Power input kw 36.65 31.53 34.01
cop 3.44 4.20 4.04
Connected Total capacity 50-200% of outdoor unit capacity?
indoor unit Maximum quantity 64 ‘ 64 ‘ 64
Type DC inverter
Compressor Quantity 2 ‘ > ‘ >
QOil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 4 5 5
Fan Motor output kw 0.92x4 0.92x5 0.92x5
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 31600 38900 39800
Drive type Direct
Type R410A
Refrigerant
Factory charge kg 20 28 28
) Liquid pipe mm ®19.1 ®19.1 ®19.1
cPcI;enections“ Low pressure gas mm ®41.3 ®41.3 ®41.3
High pressure gas mm ®34.9 ®34.9 ®34.9
Sound pressure level® dB(A) 68 67 68
Sound power level® dB(A) 91 89 91
S | o | Boissh T measeae
Packed dimensions (WxHxD) mm (1405x1805x910)x2 ( 1100950:11880%5:98160(;: 5 ( 1100950:11880%5:98160(;: 5
Net weight kg 300x2 232+300x2 232+300x2
Gross weight kg 325x2 248+325x2 248+325x2
Cooling® °C(DB) -15~52
Ambient temp.
] Heating °C(wWB -25~19
operation range Domestic hot water °C(DB) -20~ 43

Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.
Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.

2.
3. Refer to table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.
4

Diameters given are those for the pipe connecting the outdoor unit combination to the first indoor branch joint for systems with total equivalent liquid
piping lengths of less than 90m. For systems with total equivalent liquid piping lengths of 90m or longer, please refer to Part 3 “System Design and
Installation” for connection piping diameters.

v

6. -15°C to -5°C low temperature cooling operation is just available for MSO1.

Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.
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TVR Ultra HR Series Engineering Data Book

é TRANE

TVR Ultra HR 50/60Hz ==
46-50HP
Table 2-1.7: 46-50HP specifications
HP 46 48 50
Model name 4TVRO444EEOO0AA 4TVRO462EEO00AA 4TVRO479EEO00AA
Combination type 14HP+16HP+16HP 16HP+16HP+16HP 16HP+16HP+18HP
Power supply V/N/Hz 380-415/3/50(60)
Capacity kw 130 135 140
Cooling? Power input kw 33.83 36.00 37.81
EER 3.84 3.75 3.70
Capacity kW 130 135 140
Heating?(Rated) | Power input kw 27.83 29.35 31.47
cop 4.67 4.60 4.45
Capacity kW 145 150 156
Heating?(Max) Power input kw 34.31 36.79 39.29
cop 4.23 4.08 3.97
Connected Total capacity 50-200% of outdoor unit capacity?
indoor unit Maximum quantity 64 64 64
Type DC inverter
Compressor Quantity >
QOil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 6 6 6
Fan Motor output kW 0.92x6 0.92x6 0.92x6
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 43800 44700 45600
Drive type Direct
Type R410A
Refrigerant
Factory charge kg 30 30 30
) Liquid pipe mm ®19.1 ®19.1 ®19.1
cPcI;enections“ Low pressure gas pipe mm ®41.3 ®41.3 ®41.3
High pressure gas pipe mm ®34.9 ®34.9 ®34.9
Sound pressure level® dB(A) 68 69 69
Sound power level® dB(A) 91 93 93
Net dimensions (WxHxD) mm (1340x1635x825)x3 (1340%x1635x825)x3 (1340%x1635x825)x3
Packed dimensions (WxHxD) mm (1405x1805%x910)%3 (1405%x1805x910)x3 (1405%x1805x910)x3
Net weight kg 300x3 300x3 300x3
Gross weight kg 325x3 325x3 325x3
Ambient temp, Cooling® °C(DB) -15~52
) Heating °C(WB) -25~19
operation range
Domestic hot water °C(DB) -20~43

Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.
2. Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.
3. Referto table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.
4

Diameters given are those for the pipe connecting the outdoor unit combination to the first indoor branch joint for systems with total equivalent liquid
piping lengths of less than 90m. For systems with total equivalent liquid piping lengths of 90m or longer, please refer to Part 3 “System Design and
Installation” for connection piping diameters.

Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.

6. -15°C to -5°C low temperature cooling operation is just available for MSO1.
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& TRANE TVR Ultra HR 50/60Hz
52-56HP
Table 2-1.8: 52-56HP specifications
HP 52 54 56
Model name 4TVRO496EEO00AA 4TVRO513EEO00AA 4TVRO533EEOO0AA
Combination type 16HP+18HP+18HP 18HP+18HP+18HP 18HP+18HP+20HP
Power supply V/N/Hz 380-415/3/50(60)
Capacity kw 145 150 156
Cooling? Power input kw 39.62 41.44 45.01
EER 3.66 3.62 3.47
Capacity kw 145 150 156
Heating?(Rated) Power input kw 33.59 35.71 38.58
CcoP 4.32 4.20 4.04
Capacity kw 162 168 175
Heating?(Max) Power input kw 41.80 44.30 47.86
CcoP 3.97 3.88 3.79
Connected indoor | Total capacity 50-200% of outdoor unit capacity?
unit Maximum quantity 64 64 64
Type DCinverter
Compressor Quantity >
Oil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 6 6 6
Fan Motor output kw 0.92x6 0.92x6 0.92x6
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 46500 47400 47400
Drive type Direct
Type R410A
Refrigerant
Factory charge kg 30 30 30
Liquid pipe mm ®19.1 ®19.1 ®19.1
Pipe connections* | Low pressure gas mm ®41.3 ®41.3 ®41.3
High pressure gas mm ®34.9 ®34.9 ®34.9
Sound pressure level® dB(A) 69 70 70
Sound power level® dB(A) 93 93 93
Net dimensions (WxHxD) mm (1340%x1635x825)x3 (1340%x1635x825)x3 (1340x1635x825)x3
Packed dimensions (WxHxD) mm (1405%x1805x910)x3 (1405%x1805x910)x3 (1405x1805%x910)x3
Net weight kg 300%3 300%3 300x3
Gross weight kg 325x%3 325%3 325x3
Cooling® °C(DB) -15~52
Ambient temp.
) Heating °C(WB) -25~19
operation range
Domestic hot water °C(DB) -20~43

Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.

2. Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.

3. Refer to table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.

4. Diameters given are those for the pipe connecting the outdoor unit combination to the first indoor branch joint for systems with total equivalent liquid
piping lengths of less than 90m. For systems with total equivalent liquid piping lengths of 90m or longer, please refer to Part 3 “System Design and

Installation” for connection piping diameters.
5. Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.

6. -15°Cto-5°C low temperature cooling operation is just available for MSO1.
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TVR Ultra HR Series Engineering Data Book

TVR Ultra HR 50/60Hz & rrane
58-60HP
Table 2-1.9: 58-60HP specifications
HP 58 60
Model name 4TVROS553EEO00AA 4TVRO573EEO00AA
Combination type 18HP+20HP+20HP 20HP+20HP+20HP
Power supply V/N/Hz 380-415/3/50(60)
Capacity kw 162 168
Cooling? Power input kw 48.59 52.17
EER 3.33 3.22
Capacity kW 162 168
Heating?(Rated) Power input kw 41.44 44.30
cop 3.91 3.79
Capacity kw 182 189
Heating?(Max) Power input kw 51.42 54.98
cop 3.54 3.44
Connected indoor unit Total capacity 50-200% of outdoor unit capacity
Maximum quantity 64 64
Type DCinverter
Quantity 3
Compressor
Oil type FV68H
Start-up method Soft start
Type Propeller
Motor type DC
Quantity 6 6
Fan Motor output kW 0.92x6 0.92x6
Static pressure Pa 0,20,40,60,80(Selectable)
Air flow rate m3/h 47400 47400
Drive type Direct
Type R410A
Refrigerant
Factory charge kg 30 30
Liquid pipe mm ®19.1 ®19.1
Pipe connections? Low pressure gas pipe mm ©41.3 ©41.3
High pressure gas pipe mm ®34.9 ®34.9
Sound pressure level* dB(A) 70 70
Sound power level* dB(A) 93 93
Net dimensions (WxHxD) mm (1340%x1635x825)x3 (1340%x1635x825)x3
Packed dimensions (WxHxD) mm (1405%x1805x910)x3 (1405%x1805x910)x3
Net weight kg 300x3 300x3
Gross weight kg 325x3 325x3
Ambient temp. operation Cooling °C(D8) 15752
Heating °C(WB) -25~19
range Domestic hot water °C(DB) -20~43
Notes:

1. Indoor air temperature 27°C DB, 19°C WB; outdoor air temperature 35°C DB; equivalent refrigerant piping length 7.5m with zero level difference.

2. Indoor air temperature 20°C DB; outdoor air temperature 7°C DB, 6°C WB; equivalent refrigerant piping length 7.5m with zero level difference.

3. Refer to table 1-5.1: Indoor and outdoor unit combination ratio limitations in Part 1.

4. Diameters given are those for the pipe connecting the outdoor unit combination to the first indoor branch joint for systems with total equivalent liquid
piping lengths of less than 90m. For systems with total equivalent liquid piping lengths of 90m or longer, please refer to Part 3 “System Design and
Installation” for connection piping diameters.

5. Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber.

6. -15°Cto-5°C low temperature cooling operation is just available for MSO1.
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1.2 Mode Selection Box
TMSBOXO01E / TMSBOX04E / TMSBOXO06E
Table 2-1.10: TMSBOXO01E, TMSBOX04E, TMSBOXO6E specifications

TVR Ultra HR 50/60Hz

Model name TMSBOXO01E* TMSBOXO04E TMSBOXO06E
Power supply V/ph/Hz 220-240/1/50(60)
Max. number of indoor unit groups 1 4 6
Max. number of units per group 8 5 5
Max. number of downstream indoor units 8 20 30
Max. capacity of each group of indoor units kw 32 16 16
Total capacity of downstream indoor units kw 32 49 63
Liquid pipe mm ?9.53/912.7 ?9.53/012.7/915.9/019.05(09.53/912.7/915.9/919.05
SSE connectionsto ) 5\ pressure gas pipe | mm $15.9/019.1/922.2 $19.1/022.2/028.6 $19.1/022.2/028.6
High pressure gas pipe mm $12.7/915.9/919.1 015.9/019.1/922.2/928.6 | $15.9/019.1/022.2/028.6
Pipe connections to |Liauid pipe mm 06.35/09.53 ©6.35/99.53 ©6.35/09.53
IDU Gas pipe mm 012.7/015.9 $12.7/015.9 ©12.7/015.9
Sound pressure level? dB(A) 40 44 45
Sound power level? dB(A) 60 63 65
Net dimensions (WxHxD) mm 440x195%296 668x250x574 668x250x574
Packed dimensions (WxHxD) mm 740x275x405 1020x390x850 1020x390x850
Net weight kg 10.5 33 36
Gross weight kg 14 58 61

Notes:

1. MSO01 is for low temperature cooling operation and leakage detection.
2. The sound level is measured at a position 1m below the MS box in a semi-anechoic chamber whilst the MS box is switching mode. MS box should not be
installed in locations with low-noise requirements.
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TVR Ultra HR 50/60Hz

TMSBOXO08E / TMSBOX10E / TMSBOX12E
Table 2-1.11: TMSBOX08E, TMSBOX10E, TMSBOX12E specifications

Model name TMSBOXO0SE TMSBOX10E | TMSBOX12E
Power supply ‘ V/ph/Hz 220-240/1/50(60)
Max. number of indoor unit groups 8 10 12
Max. number of units per group 5 5 5
Max. number of downstream indoor units 40 47 47
Max. capacity of each group of KW 16 16 16
indoor units
ToFaI capacity of downstream indoor KW 85 35 85
units
Liquid pipe mm 012.7/015.9/019.1/022.2 | $12.7/015.9/019.1/022.2 | ©¢12.7/015.9/019.1/022.2
. . Low pressure gas
:'pgmcf”“ecm“s pipe mm $22.2/028.6/034.9 $22.2/028.6/034.9 ($22.2/028.6/034.9
o
High pressure gas mm
pipe 019.1/022.2/928.6 019.1/922.2/028.6 019.1/022.2/028.6
Pipe connections |Liauid pipe mm $6.35/09.53 $6.35/09.53 $6.35/09.53
to IDU Gas pipe mm 012.7/915.9 012.7/915.9 012.7/915.9
Sound pressure level! dB(A) 47 47 47
Sound power levelt dB(A) 65 65 65
Net dimensions (WxHxD) mm 974x250x574 974x250x574 974x250x574
Packed dimensions (WxHxD) mm 1320x390x850 1320%390x850 1320%390x850
Net weight kg 48 51 54
Gross weight kg 79 82 85
Notes:
1. The sound level is measured at a position 1m below the MS box in a semi-anechoic chamber whilst the MS box is switching mode. MS box should not be

installed in locations with low-noise requirements.
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2 Dimensions

2.1 Single Units
8/10/12HP
Figure 2-2.1: 8/10/12HP dimensions (unit: mm)

“ \

|

N
N
===

L0
LU

N
N

\\

"
N

W

E

Y oC ) (C o

990

< >
o %
o)
N~
() [}
14/16/18/20HP
Figure 2-2.2: 14/16/18/20HP dimensions (unit: mm)
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TVR Ultra HR 50/60Hz

2.2 Combinations of Units
22HP
Figure 2-2.3: 22HP dimensions (unit: mm)
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Figure 2-2.4: 24/26/28/30HP dimensions (unit: mm)
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Outdoor unit 2
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32/34/36/38/40HP
Figure 2-2.5: 32/34/36/28/40HP dimensions (unit: mm)
Outdoor unit 1 Outdoor unit 2
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Figure 2-2.6: 42/44HP dimensions (unit: mm) o
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TVR Ultra HR 50/60Hz
46/48/50/52/54/56/58/60HP
Figure 2-2.7: 46/48/50/52/54/56/58/60HP dimensions (unit: mm)
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TRANE TVR Ultra HR 50/60Hz

2.3 Mode Selection Box
MSo01
Figure 2-2.8: Ceiling-suspended type MSO01 dimensions (unit: mm)
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Notes :

1.  MSO01 can be ceiling-supended installed and wall-mounted installed.

2. MSO01 is for low temperature cooling operation and leakage detection.

Figure 2-2.9: Wall-mounted type MS01 dimensions (unit: mm)
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Notes :
1.  MSO01 can be ceiling-supended installed and wall-mounted installed.

2.  Low temperature cooling operation and leakage detection function are available in MSO1.
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MS04-12

38

Figure 2-2.8: MS04-12 dimensions (unit: mm)
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Table 2-1.1: MS04-12 sdimensions (unit :mm)

O

Model A B C D E F G
MS04

MSO06 889 702 700 700 574 383 250
MS08

MS10 1195 1008 700 700 574 383 250
MS12
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3 Center of Gravity

8/10/12HP
Figure 2-3.1: 8/10/12HP center of gravity (unit: mm)
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Figure 2-3.2: 14/16/18/20HP center of gravity (unit: mm)
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TVR Ultra HR 50/60Hz

4 Installation Space Requirements

4.1 Outdoor Units Space Requirements

For single unit installation For single row installation
Figure 2-4.1: Single unit installation (unit: mm) Figure 2-4.2: Single row installation (unit: mm)
WIPP777777777777777777777774 PI77777777777077777777777777 777777777777 77 7777774
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For multi-row installation

Figure 2-4.3: Multi-row installation (unit: mm)

Depending on the height of adjacent walls relative to the height of the units, ducting may be required to ensure proper air
discharge. In the situation depicted in Figure 2-4.4, the vertical section of ducting should be at least H-h high.

Figure 2-4.4: Top of unit below top of adjacent wall
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S TRANE TVR Ultra HR 50/60Hz
4.2 Mode Selection Box Space Requirements
MSo01
Figure 2-4.5: MS01 installation requirement (unit: mm)
Ceiling concrete Unit: mm
Firmly secured pipe 150 or more Firmly secured pipe
hanger hanger
/ Refrigerant pipe
] ]
1000 or less
1000 or less 50 or more
Ceiling
AR HH I
Top surface of the MS !
O 1
N °  Control box
500 or more 500 or more
N 400 or more Z
N
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TVR Ultra HR 50/60Hz
MS04-12
Figure 2-4.6: MS04-12 installation requirement (unit: mm)
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TVR Ultra HR Series Engineering Data Book
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5 Piping Diagrams

Figure 2-5.1: 8HP/10HP/12HP piping diagram

TVR Ultra HR 50/60Hz

—1% 3 5 L4
0 AN T6A — T
| EEVC
T6B 4
>« 6
10[PHH 7
= >< 7
Pressuge relief valve
2 ><
&
a (customization option)
i SV8
17 T7C1
15
Legend
No. | Parts name No. Parts name
1 Inverter compressor 17 Compressor vapor injection valve ( SV8A)
2 Discharge temperature switch 18 Injection bypass solenoid valve(SV5)
3 Plate heat exchanger 19 FAN A
4 Electronic expansion valve (EEVC) 20 4-way valve
5 Stop valve (liquid side) 21 Pressure relief valve (customization option)
6 Stop valve (high pressure gas side) Sensor Code | Description
7 Stop valve (low pressure gas side) T3 Heat exchanger deicer temperature sensor
8 Refrigerant charge solenoid valve(SVC) (customization option) T4 Outdoor air temperature sensor
9 Electronic expansion valve (EEVA) T5 Liquid pipe temperature sensor
10 High pressure sensor T6A Injection liquid temperature sensor
11 Hot gas bypass solenoid valve(SV7) T6B Subcooling gas temperature sensor
12 Low pressure sensor T7 Suction temperature sensor
13 Oil separator T8 Heat exchanger gas temperature sensor
14 High pressure switch T9 Heat sink temperature sensor
15 Gas-liquid separator TL Heat exchanger liquid temperature sensor
16 Heat exchanger T7C1 Compressor discharge temperature sensor
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TVR Ultra HR 50/60Hz

Figure 2-5.2: 14HP/16HP/18HP/20HP piping diagram

a4

&= TRANE

22 16
19 3
c — 1 T5 5
’ NN
|EEVC

T6B 4

>< 6
17

——1 >< 7

Pressyre relief valve

2 13 »<
(customization option)
&svs
17 T7C1
Legend
No. | Parts name No. Parts name
1 Inverter compressor 18 Refrigerant charge solenoid valve(SVC) (customization option)
2 Discharge temperature switch 19 Pressure relief valve (customization option)
3 Plate heat exchanger 20 4-way valve
4 Electronic expansion valve (EEVC) 21 Injection bypass solenoid valve(SV5)
5 Stop valve (liquid side) 22 FAN A
6 Stop valve (high pressure gas side) Sensor Code | Description
7 Stop valve (low pressure gas side) T3 Heat exchanger deicer temperature sensor
8 Electronic expansion valve (EEVA) T4 Outdoor air temperature sensor
9 High pressure sensor T5 Liquid pipe temperature sensor
10 Hot gas bypass solenoid valve(SV7) T6A Injection liquid temperature sensor
11 Low pressure sensor T6B Subcooling gas temperature sensor
12 Oil separator T7 Suction temperature sensor
13 High pressure switch T8 Heat exchanger gas temperature sensor
14 Gas-liquid separator T9 Heat sink temperature sensor
15 Heat exchanger TL Heat exchanger liquid temperature sensor
16 FAN B T7C1 Compressor discharge temperature sensor
17 | Compressor vapor injection valve ( SV8A)
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TRANE TVR Ultra HR 50/60Hz

Key components:

1.

Oil separator:

Separates oil from gas refrigerant pumped out of the compressor and quickly returns it to the compressor. Separation
efficiency is up to 99%.

Gas-liquid separator:

Separates liquid refrigerant from gas refrigerant, stores liquid refrigerant and oil to protect compressor from liquid
hammering.

Electronic expansion valve (EEV):

Controls refrigerant flow and reduces refrigerant pressure.

Four-way valve:

Controls heat exchanger function. When open, the heat exchanger functions as an evaporator; When closed, the heat
exchanger functions as a condenser. Refer to part 3, “Heat Exchanger Control”.

Plate heat exchanger:

In cooling mode, it can improve super-cooling degree and the super-cooled refrigerant can achieve better heat
exchange in indoor side. In heating mode, the refrigerant comes from the plate heat exchanger going to the
compressor can enhance the refrigerant enthalpy and improve the heating capacity in low ambient temperature.
Refrigerant volume in plate heat exchanger is controlled according to temperature different between plate heat
exchanger inlet and outlet or the temperature different between discharge temperature and target discharge
temperature.

Solenoid valve SV5:

Controls the refrigerant from plate heat exchanger to gas-liquid separator.

Solenoid valve SV7:

Bypass pressure at start-up stage and control capacity at low load condition; High-pressure-rise prevention; Discharge
superheat protection.

Solenoid valve SV8A

Allows refrigerant from plate heat exchanger inject directly to the compressor. SV8A opens when compressor startup
and closes when compressor stop.

High pressure switch

Regulate system pressure. When system pressure rises above the upper limit, the high pressure switch turn off,
stopping the compressor. When the high pressure protection recovers, the compressor restarts.
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Figure 2-6.1: TVR ULTRA HR wiring diagram
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Figure 2-6.2: MS01 wiring diagram
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TVR Ultra HR 50/60Hz

Figure 2-6.3: MS04/MS06 wiring diagram
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TVR Ultra HR 50/60Hz & rrane

7 Electrical Characteristics

Table 2-7.1: Outdoor unit electrical characteristics

Model Power Supply* Compressor OFM
Capacity Modules Hz Volts Min. | Max | \icaz | Tocas | meas | mscs RLA® kW | FLA
volts | volts

8HP 50/60 380~415 342 | 456 18 21.3 20 / 12.2 0.92 13
10HP 50/60 380~415 342 | 456 22 25.5 25 / 16.5 0.92 15
12HP 50/60 380~415 342 456 24 27.7 25 / 17.2 0.92 1.7
14HP 50/60 380~415 342 456 28 31.7 30 / 20.1 0.92x2 1.7
16HP 50/60 380~415 342 456 34 37.9 35 / 24.5 0.92x2 1.9
18HP 50/60 380~415 342 | 456 36 40.2 40 / 29.7 0.92x2 | 2.2
20HP 50/60 380415 342 | 456 36 40.2 40 / 29.7 0.92x2 | 2.2
22HP 10HP 12HP 50/60 380415 342 | 456 46 42.6 25+25 / 16.5+17.2 0.92x2 | 3.2
24HP 10HP 14HP 50/60 380415 342 | 456 50 53.2 25+30 / 16.5+20.1 0.92x3 3.2
26HP 12HP 14HP 50/60 380415 342 | 456 52 57.2 25+30 / 17.2+20.1 0.92x3 3.4
28HP 12HP 16HP 50/60 380415 342 | 456 58 59.4 25+35 / 17.2+24.5 0.92x3 3.9
30HP 12HP 18HP 50/60 380415 342 | 456 60 65.6 25+40 / 17.2+29.7 0.92x3 3.9
32HP 16HP 16HP 50/60 380415 342 | 456 68 67.9 35+35 / 24.5%x2 0.92x4 | 3.8
34HP 16HP 18HP 50/60 380415 342 | 456 70 75.8 35+40 / 24.5+29.7 0.92x4 | 4.1
36HP 18HP 18HP 50/60 380415 342 | 456 72 78.1 40+40 / 29.7x2 0.92x4 | 4.4
38HP 18HP 20HP 50/60 380415 342 | 456 72 80.4 40+40 / 29.7x2 0.92x4 | 4.4
40HP 20HP 20HP 50/60 380415 342 | 456 72 80.4 40+40 / 29.7x2 0.92x4 | 4.4
42HP 12HP 14HP 16HP 50/60 380415 342 | 456 86 80.4 25+30+35 / 17.2+20.1+24.5 | 0.92x5 | 5.3
44HP 12HP 16HP 16HP 50/60 380415 342 | 456 92 87.1 25+35+35 / 17.2+24.5x2 0.92x5 | 55
46HP 14HP 16HP 16HP 50/60 380415 342 | 456 96 933 30+35+35 / 20.1+24.5%x2 0.92x6 | 5.5
48HP 16HP 16HP 16HP 50/60 380415 342 | 456 102 97.3 35+35+35 / 24.5x3 0.92x6 | 5.7
50HP 16HP 16HP 18HP 50/60 380415 342 | 456 104 103.5 | 35+40+40 / 24.5%x2429.7 0.92x6 6
52HP 16HP 18HP 18HP 50/60 380415 342 | 456 106 107.5 | 35+40+40 / 24.5+29.7x2 0.92x6 | 6.3
54HP 18HP 18HP 18HP 50/60 380415 342 | 456 108 113.7 | 40+40+40 / 29.7x3 0.92x6 | 6.6
56HP 18HP 18HP 20HP 50/60 380415 342 | 456 108 116 40+40+40 / 29.7x3 0.92x6 | 6.6
58HP 18HP 20HP 20HP 50/60 380415 342 | 456 108 118.3 | 40+40+40 / 29.7x3 0.92x6 | 6.6
60HP 20HP 20HP 20HP 50/60 380~415 342 | 456 108 120.6 | 40+40+40 / 29.7x3 0.92x6 | 6.6

TVR Ultra HR Series Engineering Data Book

Abbreviations:

MCA: Minimum Circuit Amps; TOCA: Total Over-current Amps; MFA: Maximum Fuse Amps; MSC: Maximum Starting Current (A); RLA: Rated Load Amps; FLA: Full
Load Amps

Notes:

1. Units are suitable for use on electrical systems where voltage supplied to unit terminals is not below or above listed range limits. Maximum allowable
voltage variation between phases is 2%.

Select wire size based on the value of MCA.

TOCA indicates the total overcurrent amps value of each OC set.

MFA is used to select overcurrent circuit breakers and residual-current circuit breakers.

MSC indicates the maximum current on compressor start-up in amps.

RLA is based on the following conditions: indoor temperature 27°C DB, 19°C WB; outdoor temperature 35°C DB.

oukwnN
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Table 2-7.2: MS box electrical characteristics

Power Supply* Rated power

Model Min. | Max.
Hz Volts MCA? MFA W

volts | volts
MS01 50 220~240 198 264 0.30 15 57
MS04 50 220~240 198 264 0.38 15 69
MS06 50 220~240 198 264 0.63 15 115
MS08 50 220~240 198 264 0.80 15 138
MS10 50 220~240 198 264 0.90 15 173
MS12 50 220~240 198 264 1.10 15 196

Notes:

1. Units are suitable for use on electrical systems where voltage supplied to unit terminals is not below or above listed range limits.
2. Select wire size based on the value of MCA.
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TVR Ultra HR 50/60Hz

8 Functional Components and Safety Devices

Table 2-8.1: Functional components and safety devices

Item 8-20HP TVR ULTRA HR
Discharge temperature switch Off: 115 (+5) °C / On: 75 (+15) °C
Compressor discharge pipe
Compressor 90°C =5kQ + 3%
temperature sensor
Crankcase heater 30W x 2
25°C = 5kQ
Inverter module Inverter module temperature sensor
100°C =4930 +5%
On 115°C
Fan motor Safety thermostat
off -
High pressure switch Off: 4.0 (+0.1) MPa / On: 3.0 (+0.1) MPa
] Output voltage (V) =0.8696 x P + 0.5
High pressure sensor ] ] )
System (where P is the discharge pressure in MPa)

Heat exchanger temperature sensor

25°C = 10kQ

Outdoor ambient temperature sensor

25°C = 10kQ
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9 Capacity Tables

9.1 Cooling Capacity Tables
Table 2-9.1: 8HP cooling capacity

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)

(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kwW kw kw kw kw kw kW | kw kw kW kW kW kw | kw
-5 20.16 | 2.10 22.40 2.35 26.88 2.81 |29.12 | 3.16 | 31.36 3.58 35.84 433 | 40.32 | 5.05
-2 20.16 | 2.11 22.40 2.36 26.88 2.81 |29.12 | 3.19 | 31.36 3.61 35.84 438 | 40.32 | 5.13
0 20.16 | 2.11 22.40 2.38 26.88 2.83 | 29.12 | 3.20 | 31.36 3.64 35.84 4.44 | 4032 | 5.16
2 20.16 | 2.11 22.40 2.39 26.88 2.83 | 29.12 | 3.23 | 31.36 3.65 35.84 4.44 | 4032 | 5.19
4 20.16 | 2.14 | 22.40 2.39 26.88 2.87 |29.12 | 3.25 | 31.36 3.69 35.84 452 | 40.32 | 5.22
6 20.16 | 2.14 | 22.40 2.40 26.88 290 |29.12 | 3.28 | 31.36 3.72 35.84 459 | 40.32 | 5.26
8 20.16 | 2.16 22.40 2.40 26.88 293 | 29.12 | 3.28 | 31.36 3.73 35.84 4,59 | 40.32 | 5.38
10 20.16 | 2.16 22.40 2.40 26.88 295 |29.12 | 3.43 | 31.36 3.85 35.84 4.62 | 40.32 | 538
12 20.16 | 2.17 22.40 2.44 26.88 3.08 | 29.12 | 3.53 | 31.36 3.98 35.84 4,72 | 40.32 | 5.50
14 20.16 | 2.18 22.40 2.52 26.88 331 |29.12 | 3.73 | 31.36 4.01 35.84 477 | 40.32 | 5.52
16 20.16 | 2.27 22.40 2.69 26.88 351 |29.12 | 3.76 | 31.36 4.14 35.84 4.85 | 40.32 | 5.67
18 20.16 | 2.50 22.40 3.04 26.88 3,53 |29.12 | 3.86 | 31.36 4,17 35.84 494 | 4032 | 5.86
20 20.16 | 2.81 22.40 3.08 26.88 3,57 |29.12 | 3.93 | 31.36 4,18 35.84 496 | 39.27 | 6.17
21 20.16 | 2.84 | 22.40 3.10 26.88 3.69 |29.12 | 4.02 | 31.36 4.34 35.84 5.07 | 38.70 | 6.17
130% 23 20.16 | 3.03 22.40 3.33 26.88 399 |29.12 | 434 | 31.36 4,71 35.84 5.61 | 37.58 | 6.16
25 20.16 | 3.27 22.40 3.61 26.88 432 |29.12 | 470 | 31.36 5.08 35.84 6.12 | 36.42 | 6.18
27 20.16 | 3.54 | 22.40 3.90 26.88 4.67 | 29.12 | 5.09 | 31.36 5.52 34.32 6.17 | 35.25 | 6.18
29 20.16 | 3.82 22.40 4.21 26.88 5.05 |29.12 | 5.49 | 31.36 5.97 33.11 6.16 | 34.14 | 6.17
31 20.16 | 4.12 22.40 4.56 26.88 545 |29.12 | 5.94 | 30.22 6.15 31.91 6.16 | 32.89 | 6.15
33 20.16 | 4.46 22.40 4.91 26.88 590 | 28.13 | 6.15 | 28.90 6.15 30.74 6.20 | 31.45 | 6.17
35 20.16 | 4.80 22.40 5.31 26.15 6.16 | 26.86 | 6.17 | 27.61 6.16 29.17 6.15 | 30.25 | 6.25
37 20.16 | 5.18 22.40 5.72 24.87 6.18 | 25.53 | 6.17 | 26.32 6.17 27.75 6.16 | 28.83 | 6.26
39 20.16 | 5.60 22.40 6.17 23.62 6.16 | 24.41 | 6.21 | 24.96 6.17 26.57 6.23 | 27.40 | 6.27
41 20.16 | 6.02 21.06 6.17 22.44 6.18 | 23.13 | 6.21 | 23.67 6.16 25.17 6.22 | 25.95 | 6.27
43 19.28 | 6.17 19.93 6.15 21.19 6.16 | 22.05 | 6.26 | 22.73 6.29 24.16 6.36 | 24.55 | 6.24
45 18.24 | 6.18 18.82 6.15 20.12 6.21 | 20.77 | 6.24 | 21.40 6.27 22.80 6.33 | 23.06 | 6.23
48 16.76 | 6.22 17.21 6.17 18.24 6.15 | 18.85 | 6.18 | 19.80 6.37 20.66 6.30 | 20.87 | 6.19
50 15.64 | 6.17 16.23 6.19 16.22 581 | 16.74 | 5.84 | 16.85 5.73 17.47 5.64 | 16.50 | 5.25
52 12.06 | 5.06 12.14 4.95 12.57 4.86 | 12.95 | 4.89 | 13.32 4.92 12.48 458 | 12.76 | 4.62
-5 18.61 | 1.95 20.68 2.18 24.81 2.62 | 26.88 | 2.84 | 28.95 3.21 33.08 3.97 |37.22 | 4.61
-2 18.61 | 1.96 20.68 2.19 24.81 2.62 | 26.88 | 2.87 | 28.95 3.38 33.08 4.06 | 37.22 | 4.69
0 18.61 | 1.98 20.68 2.20 24.81 2.63 | 26.88 | 2.96 | 28.95 3.40 33.08 410 | 37.22 | 471
2 18.61 | 1.98 20.68 2.22 24.81 2.65 | 26.88 | 2.98 | 28.95 3.40 33.08 412 | 37.22 | 4.77
4 18.61 | 1.99 20.68 2.22 24.81 2.71 | 26.88 | 2.98 | 28.95 3.43 33.08 420 | 37.22 | 4.81
6 18.61 | 1.99 20.68 2.23 24.81 2.73 | 26.88 | 3.07 | 28.95 3.47 33.08 422 | 37.22 | 4.83
8 18.61 | 2.00 20.68 2.24 24.81 2.74 | 26.88 | 3.11 | 28.95 3.49 33.08 427 | 37.22 | 4.85
10 18.61 | 2.01 20.68 2.25 24.81 2.77 | 26.88 | 3.13 | 28.95 3.53 33.08 430 | 37.22 | 5.01
12 18.61 | 2.03 20.68 2.28 24.81 2.87 | 26.88 | 3.20 | 28.95 3.72 33.08 431 | 37.22 | 5.01
14 18.61 | 2.05 20.68 2.33 24.81 297 | 26.88 | 3.46 | 28.95 3.76 33.08 437 | 37.22 | 5.07
16 18.61 | 2.10 20.68 2.49 24.81 329 | 26.88 | 3.52 | 28.95 3.77 33.08 447 | 37.22 | 521
18 18.61 | 2.24 | 20.68 2.79 24.81 331 | 26.88 | 3.56 | 28.95 3.82 33.08 451 | 3722 | 521
20 18.61 | 2.65 20.68 2.88 24.81 3.37 | 26.88 | 3.60 | 28.95 3.91 33.08 454 | 37.22 | 5.50
21 18.61 | 2.68 20.68 2.92 24.81 340 | 26.88 | 3.67 | 28.95 3.96 33.08 461 | 37.22 | 5.76
120% 23 18.61 | 2.80 20.68 3.09 24.81 3.67 | 26.88 | 3.98 | 28.95 4.29 33.08 495 | 37.22 | 6.33
25 18.61 | 3.04 | 20.68 3.33 24.81 397 | 26.88 | 4.31 | 28.95 4.65 33.08 5.37 | 35.49 | 6.25
27 18.61 | 3.28 20.68 3.60 24.81 429 | 26.88 | 4.65 | 28.95 5.04 33.08 5.87 | 3441 | 6.26
29 18.61 | 3.54 | 20.68 3.90 24.81 4.63 | 26.88 | 5.04 | 28.95 5.46 32.32 6.25 | 33.26 | 6.25
31 18.61 | 3.83 20.68 4.21 24.81 5.02 | 26.88 | 5.45 | 28.95 5.90 31.21 6.26 | 32.22 | 6.28
33 18.61 | 4.13 20.68 4.55 24.81 542 | 26.88 | 5.88 | 28.95 6.38 29.92 6.26 | 30.89 | 6.29
35 18.61 | 4.47 20.68 4.91 24.81 5.85 | 26.88 | 6.39 | 27.11 6.26 28.72 6.27 | 29.57 | 6.31
37 18.61 | 4.81 20.68 5.29 24.81 6.34 | 25.16 | 6.28 | 25.84 6.28 27.40 6.28 | 28.41 | 6.39
39 18.61 | 5.19 20.68 5.71 23.28 6.26 | 23.93 | 6.26 | 24.71 6.30 26.02 6.29 | 26.66 | 6.25
41 18.61 | 5.59 20.68 6.17 22.06 6.26 | 22.72 | 6.27 | 23.43 6.29 24.91 6.35 | 25.70 | 6.39
43 18.61 | 6.03 19.70 6.27 21.01 6.30 | 21.50 | 6.25 | 22.16 6.28 23.57 6.34 | 24.33 | 6.38
45 18.02 | 6.26 18.60 6.26 19.80 6.28 | 20.63 | 6.37 | 20.89 6.26 22.20 6.33 | 23.35 | 6.51
48 16.51 | 6.25 17.16 6.31 18.20 6.29 | 18.78 | 6.32 | 19.75 6.50 20.62 6.43 | 20.86 | 6.31
50 15.62 | 6.31 15.88 6.19 16.26 595 | 16.40 | 5.83 | 16.09 5.57 16.65 549 | 16.18 | 5.23
52 11.86 | 5.06 12.30 5.09 12.36 4.85 | 12.73 | 4.88 | 13.10 4,91 12.30 457 | 12.59 | 4.61

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.

Table continued on next page ...
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-
TVR Ultra HR 50/60Hz © TRANE
Table 2-9.1: 8HP cooling capacity (continued)
Combination Indoor temperature(°C DB/WB)
(%) ter?lt;l)tedr::t:re DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°C DB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kW kW kW kW kW kW kW kW kW KW KW kW kW KW
-5 17.06 | 1.82 18.95 2.02 22.74 2.43 24.64 | 2.67 26.54 2.95 30.33 3.67 34.12 | 4.19
-2 17.06 | 1.82 18.95 2.04 22.74 2.46 24.64 | 2.69 26.54 2.96 30.33 3.67 34.12 | 4.26
0 17.06 | 1.83 18.95 2.05 22.74 2.46 24.64 | 2.69 26.54 3.01 30.33 3.73 34.12 | 4.28
2 17.06 | 1.86 18.95 2.07 22.74 2.49 24.64 | 2.76 26.54 3.02 30.33 3.80 34.12 | 4.28
4 17.06 | 1.86 18.95 2.08 22.74 2.53 24.64 | 2.79 26.54 3.09 30.33 3.81 34.12 | 4.37
6 17.06 | 1.86 18.95 2.09 22.74 2.54 24.64 | 2.80 26.54 3.09 30.33 3.81 34.12 | 4.38
8 17.06 | 1.86 18.95 2.09 22.74 2.54 24.64 | 2.85 26.54 3.15 30.33 3.84 34.12 | 4.45
10 17.06 | 1.88 18.95 2.11 22.74 2.55 24.64 | 2.87 26.54 3.29 30.33 3.93 34.12 | 4.48
12 17.06 | 1.89 18.95 2.13 22.74 2.68 24.64 | 2.87 26.54 3.30 30.33 3.96 34.12 | 4.60
14 17.06 | 1.91 18.95 2.15 22.74 2.75 24.64 | 3.06 26.54 3.52 30.33 3.99 34.12 | 4.68
16 17.06 | 1.93 18.95 2.23 22.74 3.02 24.64 | 3.31 26.54 3.53 30.33 4.00 34.12 | 4.68
18 17.06 | 2.07 18.95 2.48 22.74 3.11 24.64 | 3.33 26.54 3.53 30.33 4.09 34.12 | 4.71
20 17.06 | 2.50 18.95 2.70 22.74 3.14 24.64 | 3.36 26.54 3.57 30.33 4.17 34.12 | 4.84
21 17.06 | 2.50 18.95 2.73 22.74 3.18 24.64 | 3.39 26.54 3.61 30.33 4.19 34.12 | 4.90
110% 23 17.06 | 2.58 18.95 2.84 22.74 3.35 24.64 | 3.61 26.54 3.89 30.33 4.45 34.12 | 5.36
25 17.06 | 2.80 18.95 3.06 22.74 3.63 24.64 | 3.92 26.54 4.22 30.33 4.82 34.12 | 5.87
27 17.06 | 3.03 18.95 3.32 22.74 3.93 24.64 | 4.25 26.54 4.56 30.33 5.23 34.12 | 6.45
29 17.06 | 3.26 18.95 3.58 22.74 4.24 24.64 | 4.58 26.54 4.94 30.33 5.66 32.45 | 6.36
31 17.06 | 3.53 18.95 3.87 22.74 4.59 24.64 | 4.96 26.54 5.36 30.33 6.15 31.33 | 6.36
33 17.06 | 3.81 18.95 4.18 22.74 4.96 24.64 | 5.38 26.54 5.80 29.35 6.37 30.11 | 6.36
35 17.06 | 4.11 18.95 4.51 22.74 5.36 24.64 | 5.80 26.54 6.26 27.99 6.35 28.83 | 6.36
37 17.06 | 4.43 18.95 4.88 22.74 5.79 24.64 | 6.27 25.32 6.36 26.70 6.35 27.59 | 6.37
39 17.06 | 4.79 18.95 5.26 22.74 6.25 23.53 | 6.38 24.10 6.35 25.44 6.35 26.27 | 6.37
41 17.06 | 5.16 18.95 5.67 21.74 6.36 22.34 | 6.35 22.93 6.36 24.36 6.42 24.96 | 6.37
43 17.06 | 5.54 18.95 6.11 20.58 6.35 21.15 | 6.35 21.90 6.42 23.30 6.47 23.65 | 6.36
45 17.06 | 5.97 18.40 6.36 19.53 6.37 20.07 | 6.37 20.70 6.39 22.02 6.46 23.08 | 6.65
48 16.36 | 6.37 16.85 6.35 17.92 6.36 18.67 | 6.46 19.25 6.49 20.48 6.56 19.88 | 6.16
50 15.40 | 6.37 15.68 6.26 15.92 5.93 16.40 | 5.97 16.53 5.85 16.30 5.48 17.26 | 5.66
52 11.66 | 5.05 12.08 5.08 12.53 4.99 12.09 | 4.73 12.87 4.90 12.12 4.56 12.40 | 4.60
-5 15.51 | 1.67 17.23 1.85 20.68 2.26 22.40 | 2.46 24.12 2.68 27.57 3.30 31.02 | 3.86
-2 15.51 | 1.67 17.23 1.86 20.68 2.26 22.40 | 2.46 24.12 2.69 27.57 3.30 31.02 | 3.87
0 15.51 | 1.67 17.23 1.87 20.68 2.31 22.40 | 2.48 24.12 2.70 27.57 3.33 31.02 | 3.87
2 15.51 | 1.68 17.23 1.88 20.68 2.32 22.40 | 2.48 24.12 2.72 27.57 3.37 31.02 | 3.89
4 15.51 | 1.68 17.23 1.88 20.68 2.33 22.40 | 2.49 24.12 2.77 27.57 3.40 31.02 | 3.91
6 15.51 | 1.69 17.23 1.92 20.68 2.34 22.40 | 2.53 24.12 2.80 27.57 3.47 31.02 | 3.97
8 15.51 | 1.72 17.23 1.92 20.68 2.34 22.40 | 2.54 24.12 2.83 27.57 3.55 31.02 | 4.07
10 15.51 | 1.73 17.23 1.93 20.68 2.37 22.40 | 2.56 24.12 2.87 27.57 3.64 31.02 | 4.08
12 15.51 | 1.73 17.23 1.93 20.68 2.40 22.40 | 2.62 24.12 2.90 27.57 3.67 31.02 | 4.09
14 15.51 | 1.76 17.23 1.95 20.68 2.49 22.40 | 2.71 24.12 3.12 27.57 3.70 31.02 | 4.17
16 15.51 | 1.79 17.23 1.98 20.68 2.71 22.40 | 3.00 24.12 3.26 27.57 3.72 31.02 | 4.17
18 15.51 | 1.83 17.23 2.20 20.68 2.91 22.40 | 3.09 24.12 3.29 27.57 3.74 31.02 | 4.31
20 15.51 | 2.18 17.23 2.52 20.68 2.92 22.40 | 3.14 24.12 3.33 27.57 3.76 31.02 | 4.34
21 15.51 | 2.33 17.23 2.54 20.68 2.94 22.40 | 3.15 24.12 3.35 27.57 3.84 31.02 | 4.51
100% 23 15.51 | 2.38 17.23 2.59 20.68 3.03 22.40 | 3.27 24.12 3.50 27.57 3.98 31.02 | 4.71
25 15.51 | 2.56 17.23 2.79 20.68 3.28 22.40 | 3.55 24.12 3.80 27.57 4.32 31.02 | 5.09
27 15.51 | 2.77 17.23 3.02 20.68 3.56 22.40 | 3.83 24.12 4.11 27.57 4.67 31.02 | 5.51
29 15.51 | 2.99 17.23 3.27 20.68 3.85 22.40 | 4.15 24.12 4.45 27.57 5.06 31.02 | 6.00
31 15.51 | 3.24 17.23 3.54 20.68 4.16 22.40 | 4.49 24.12 4.83 27.57 5.49 31.02 | 6.56
33 15.51 | 3.49 17.23 3.82 20.68 4.49 22.40 | 4.85 24.12 5.21 27.57 5.94 29.40 | 6.45
35 15.51 | 3.77 17.23 4.12 20.68 4.86 22.40 | 5.25 24.12 5.64 27.57 6.45 28.14 | 6.47
37 15.51 | 4.07 17.23 4.45 20.68 5.24 22.40 | 5.66 24.12 6.10 26.16 6.45 26.97 | 6.50
39 15.51 | 4.38 17.23 4.79 20.68 5.66 22.40 | 6.10 24.12 6.59 24.92 6.45 25.75 | 6.50
41 15.51 | 4.72 17.23 5.17 20.68 6.10 22.40 | 6.59 22.50 6.46 23.79 6.47 24.52 | 6.50
43 15.51 | 5.09 17.23 5.58 20.68 6.58 20.86 | 6.45 21.36 6.45 22.58 6.46 23.31 | 6.49
45 15.51 | 5.48 17.23 5.99 19.25 6.48 19.77 | 6.47 20.28 6.45 21.56 6.52 22.05 | 6.48
48 15.51 | 6.11 16.67 6.46 17.77 6.50 18.16 | 6.45 18.72 6.48 19.55 6.40 20.13 | 6.44
50 15.51 | 6.57 15.40 6.29 15.53 5.93 15.67 | 5.80 15.77 5.69 16.34 5.61 16.41 | 5.50
52 11.60 | 5.12 11.86 5.07 11.91 4.84 11.87 | 4.72 12.21 4.76 11.93 4.55 12.19 | 4.60

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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TRANE

Table 2-9.1: 8HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) . temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 1396 | 1.46 | 15.51 1.67 18.61 2.03 | 20.16 | 2.18 | 21.71 2.35 24.81 2.89 | 27.91 | 334
-2 1396 | 1.49 | 15.51 1.68 18.61 2.05 | 20.16 | 2.18 | 21.71 2.39 24.81 2.90 | 2791 | 33¢
0 13.96 | 1.50 | 15.51 1.72 18.61 2.06 | 20.16 | 2.20 | 21.71 2.40 24.81 2.94 | 2791 | 349
2 13.96 | 1.50 | 15.51 1.73 18.61 2.06 | 20.16 | 2.21 | 21.71 2.40 24.81 297 | 2791 | 34>
4 1396 | 1.51 | 15.51 1.74 18.61 2.06 | 20.16 | 2.22 | 21.71 2.42 24.81 3.00 | 2791 | 34
6 1396 | 1.52 | 15.51 1.74 18.61 2.08 | 20.16 | 2.23 | 21.71 2.46 24.81 3.04 | 2791 | 3 s
8 1396 | 1.52 | 15.51 1.74 18.61 2.09 | 20.16 | 2.27 | 21.71 2.47 24.81 3.07 | 2791 | 34¢
10 13.96 | 1.53 | 15.51 1.76 18.61 2.11 | 20.16 | 2.28 | 21.71 2.53 24.81 3.09 | 2791 | 3¢e3
12 13.96 | 1.57 15.51 1.77 18.61 2.11 20.16 | 2.31 21.71 2.54 24.81 3.22 2791 | 349
14 1396 | 1.57 | 15.51 1.77 18.61 2.18 | 20.16 | 2.41 | 21.71 2.68 24.81 332 | 2791 | 3491
16 1396 | 1.61 | 15.51 1.80 18.61 2.28 | 20.16 | 2.64 | 21.71 2.97 24.81 335 | 2791 | 393
18 1396 | 1.66 | 15.51 1.85 18.61 2.64 | 20.16 | 2.84 | 21.71 2.98 24.81 336 | 2791 | 374
20 1396 | 1.73 | 15.51 2.20 18.61 2.64 | 20.16 | 2.85 | 21.71 3.02 24.81 336 | 2791 | 377
21 13.96 | 2.00 | 15.51 2.29 18.61 2.66 | 20.16 | 2.86 | 21.71 3.04 24.81 3.38 | 2791 | 3g9
90% 23 13.96 | 2.05 | 15.51 2.34 18.61 2.73 | 20.16 | 2.92 | 21.71 3.10 24.81 345 | 2791 | 400
25 1396 | 2.16 | 15.51 2.47 18.61 2.88 | 20.16 | 3.09 | 21.71 331 24.81 371 | 2791 | 423
27 13.96 | 2.25 | 15.51 2.68 18.61 3.13 | 20.16 | 3.35 | 21.71 3.59 24.81 4.04 | 2791 | 4 &4
29 13.96 | 2.40 | 15.51 2.90 18.61 3.38 | 20.16 | 3.63 | 21.71 3.88 24.81 4.38 | 2791 | cqg
31 13.96 | 2.63 | 15.51 3.14 18.61 3.66 | 20.16 | 3.92 | 21.71 4.20 24.81 474 | 2791 | ce3
33 1396 | 2.99 | 15.51 3.39 18.61 3.95 | 20.16 | 4.24 | 21.71 4.55 24.81 512 | 2791 | g
35 1396 | 3.23 | 15.51 3.66 18.61 4.27 | 20.16 | 4.59 | 21.71 491 24.81 5.55 | 27.91 | ¢ 47
37 13.96 | 3.49 15.51 3.95 18.61 4.61 20.16 | 4.95 21.71 5.31 24.81 6.01 26.45 | ¢ 47
39 13.96 | 3.78 | 15.51 4.26 18.61 498 | 20.16 | 5.36 | 21.71 5.73 24.81 6.47 | 25.21 | ¢ 45
41 1396 | 4.08 | 15.51 4.59 18.61 5.38 | 20.16 | 5.78 | 21.71 6.18 23.40 6.47 | 24.08 | ¢ a5
43 1396 | 4.40 | 15.51 4.95 18.61 5.78 | 20.16 | 6.22 | 21.10 6.45 22.27 6.47 | 22.89 | ¢ 47
45 1396 | 4.75 | 15.51 5.33 18.61 6.23 | 19.50 | 6.45 | 20.04 6.47 21.21 6.50 | 21.72 | ¢ 45
48 13.96 | 5.45 15.51 5.94 17.49 6.45 18.00 | 6.47 18.47 6.47 19.45 6.45 19.89 | 49
50 13.96 | 5.85 15.51 6.39 15.70 6.06 15.69 | 5.87 16.00 5.82 15.79 5.45 15.84 | 52
52 11.69 | 5.18 | 11.79 5.06 11.87 4.83 | 12.22 | 4.86 | 12.57 4.88 11.90 4.54 | 12,18 | 4cq
-5 12.41 | 1.29 | 13.78 1.47 16.54 1.78 | 17.92 | 1.92 | 19.30 2.07 22.06 239 | 2481 | 5oy
-2 1241 | 1.31 | 13.78 1.47 16.54 1.78 | 17.92 | 1.93 | 19.30 2.10 22.06 241 | 2481 | 5ax
0 12.41 | 1.33 | 13.78 1.48 16.54 1.79 | 17.92 | 1.94 | 19.30 2.10 22.06 243 | 2481 | 5 g
2 12.41 | 1.33 | 13.78 1.52 16.54 1.79 | 17.92 | 1.96 | 19.30 2.11 22.06 243 | 2481 | 5 gq
4 1241 | 1.33 | 13.78 1.53 16.54 1.80 | 17.92 | 1.97 | 19.30 2.13 22.06 246 | 2481 | 591
6 1241 | 1.36 | 13.78 1.53 16.54 1.81 | 17.92 | 2.00 | 19.30 2.14 22.06 247 | 2481 | 5 gq
8 12.41 | 1.36 | 13.78 1.53 16.54 1.81 | 17.92 | 2.01 | 19.30 2.14 22.06 247 | 2481 | 5qn
10 12.41 | 1.40 | 13.78 1.53 16.54 1.85 | 17.92 | 2.01 | 19.30 2.16 22.06 2.53 | 2481 | 5 qg
12 12.41 | 1.41 | 13.78 1.59 16.54 1.85 | 17.92 | 2.05 | 19.30 2.21 22.06 2.63 | 24.81 | 3593
14 1241 | 1.44 | 13.78 1.59 16.54 192 | 17.92 | 2.12 | 19.30 2.29 22.06 2.82 | 24.81 | 3.33
16 12.41 | 1.45 | 13.78 1.61 16.54 193 | 17.92 | 2.26 | 19.30 2.50 22.06 3.01 | 24.81 | 3.35
18 12.41 | 1.45 | 13.78 1.62 16.54 2.27 | 17.92 | 2.53 | 19.30 2.71 22.06 3.03 | 24.81 | 3.35
20 12.41 | 1.56 | 13.78 1.87 16.54 2.38 | 17.92 | 2.55 | 19.30 2.71 22.06 3.04 | 24.81 | 3.37
21 12.41 | 1.57 | 13.78 1.91 16.54 241 | 1792 | 2.56 | 19.30 2.74 22.06 3.04 | 24.81 | 3.39
80% 23 12.41 | 1.59 | 13.78 2.08 16.54 244 | 1792 | 2.61 | 19.30 2.77 22.06 3.11 | 24.81 | 3.44
25 12.41 | 1.59 | 13.78 2.09 16.54 2.52 | 1792 | 2.69 | 19.30 2.86 22.06 3.18 | 24.81 | 3.67
27 1241 | 1.76 | 13.78 2.10 16.54 2,72 | 1792 | 291 | 19.30 3.10 22.06 346 | 24.81 | 3.99
29 12.41 | 2.01 | 13.78 2.29 16.54 296 | 17.92 | 3.15 | 19.30 3.36 22.06 3.75 | 24.81 | 4.32
31 12.41 | 2.20 | 13.78 2.56 16.54 3.20 | 17.92 | 3.42 | 19.30 3.64 22.06 4.06 | 24.81 | 4.69
33 12.41 | 2.41 | 13.78 2.73 16.54 346 | 1792 | 3.70 | 19.30 3.94 22.06 4.41 | 24.81 | 5.09
35 12.41 | 2.65 | 13.78 2.98 16.54 3.74 | 17.92 | 4.00 | 19.30 4.26 22.06 4.77 | 24.81 | 5.49
37 12.41 | 2.88 | 13.78 3.24 16.54 4.03 | 17.92 | 432 | 19.30 4.61 22.06 5.16 | 24.81 | 5.94
39 12.41 | 3.14 | 13.78 3.63 16.54 436 | 17.92 | 4.65 | 19.30 4.96 22.06 5.56 | 24.81 | 6.42
41 12.41 | 3.40 | 13.78 3.92 16.54 469 | 17.92 | 5.03 | 19.30 5.36 22.06 6.01 | 23.59 | 6.46
43 12.41 | 3.69 | 13.78 4.23 16.54 5.06 | 17.92 | 541 | 19.30 5.78 22.06 6.48 | 22.44 | 6.46
45 12.41 | 4.08 | 13.78 4.55 16.54 544 | 1792 | 583 | 19.30 6.22 20.79 6.48 | 21.43 | 6.50
48 12.41 | 4.59 13.78 5.09 16.54 6.07 17.92 | 6.51 18.18 6.46 19.17 6.47 19.70 | 6.47
50 12.41 | 5.17 13.78 5.62 15.61 6.11 15.74 | 5.97 15.77 5.80 15.98 5.58 16.07 | 5.46
52 11.69 | 5.22 | 11.76 5.08 12.15 495 | 12.13 | 4.84 | 12.49 4.87 12.33 4.66 | 12.15 | 4.56

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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TVR Ultra HR Series Engineering Data Book

-
TVR Ultra HR 50/60Hz & TRANE
Table 2-9.1: 8HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) . temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 10.86 | 1.13 12.06 1.26 14.47 1.54 15.68 | 1.67 16.89 1.83 19.30 2.13 21.71 | 2.35

-2 10.86 | 1.13 12.06 1.27 14.47 1.55 15.68 | 1.69 16.89 1.86 19.30 2.15 21.71 | 2.37

0 10.86 | 1.14 12.06 1.28 14.47 1.56 15.68 | 1.72 16.89 1.87 19.30 2.16 21.71 | 2.38

2 10.86 | 1.14 12.06 1.28 14.47 1.58 15.68 | 1.74 16.89 1.87 19.30 2.17 21.71 | 241

4 10.86 | 1.14 12.06 1.30 14.47 1.58 15.68 | 1.75 16.89 1.88 19.30 2.18 21.71 | 2.42

6 10.86 | 1.15 12.06 1.34 14.47 1.58 15.68 | 1.76 16.89 1.89 19.30 2.19 21.71 | 2.42

8 10.86 | 1.15 12.06 1.36 14.47 1.60 15.68 | 1.77 16.89 1.91 19.30 2.22 21.71 | 2.50

10 10.86 | 1.18 12.06 1.37 14.47 1.61 15.68 | 1.77 16.89 1.95 19.30 2.23 21.71 | 2.52

12 10.86 | 1.19 12.06 1.37 14.47 1.65 15.68 | 1.82 16.89 1.95 19.30 2.25 21.71 | 2.60

14 10.86 | 1.19 12.06 1.39 14.47 1.65 15.68 | 1.83 16.89 1.95 19.30 2.35 21.71 | 2.65

16 10.86 | 1.22 12.06 1.40 14.47 1.67 15.68 | 1.90 16.89 2.06 19.30 2.62 21.71 | 2.97

18 10.86 | 1.25 12.06 1.41 14.47 1.82 15.68 | 2.11 16.89 2.24 19.30 2.68 21.71 | 2.98

20 10.86 | 1.26 12.06 1.42 14.47 2.10 15.68 | 2.26 16.89 2.38 19.30 2.69 21.71 | 2.98

21 10.86 | 1.27 12.06 1.45 14.47 2.14 15.68 | 2.27 16.89 2.44 19.30 2.70 21.71 | 3.00

70% 23 10.86 | 1.29 12.06 1.63 14.47 2.17 15.68 | 2.31 16.89 2.47 19.30 2.74 | 21.71 | 3.03
25 10.86 | 1.35 12.06 1.72 14.47 2.20 15.68 | 2.37 16.89 2.52 19.30 2.80 21.71 | 3.12

27 10.86 | 1.46 12.06 1.72 14.47 2.23 15.68 | 2.51 16.89 2.65 19.30 294 | 21.71 | 3.36

29 10.86 | 1.63 12.06 1.81 14.47 2.41 15.68 | 2.72 16.89 2.88 19.30 3.20 21.71 | 3.65

31 10.86 | 1.81 12.06 2.01 14.47 2.63 15.68 | 2.95 16.89 3.13 19.30 3.47 21.71 | 3.95

33 10.86 | 2.00 12.06 2.22 14.47 2.87 15.68 | 3.20 16.89 3.39 19.30 3.76 21.71 | 4.29

35 10.86 | 2.21 12.06 2.44 14.47 3.11 15.68 | 3.46 16.89 3.67 19.30 4.07 21.71 | 4.64

37 10.86 | 2.42 12.06 2.67 14.47 3.37 15.68 | 3.73 16.89 3.96 19.30 4.40 21.71 | 5.01

39 10.86 | 2.64 12.06 2.92 14.47 3.64 15.68 | 4.03 16.89 4.27 19.30 4.75 21.71 | 5.40

41 10.86 | 2.88 12.06 3.21 14.47 3.93 15.68 | 4.34 16.89 4.61 19.30 5.12 21.71 | 5.85

43 10.86 | 3.14 12.06 3.49 14.47 4.41 15.68 | 4.68 16.89 4.97 19.30 5.52 21.71 | 6.29

45 10.86 | 3.41 12.06 3.78 14.47 4.72 15.68 | 5.03 16.89 5.34 19.30 594 | 20.82 | 6.45

48 10.86 | 3.86 12.06 4.25 14.47 5.26 15.68 | 5.61 16.89 5.96 18.76 6.45 19.31 | 6.46

50 10.86 | 4.54 12.06 4,91 14.47 5.65 15.68 | 6.04 15.85 5.94 15.91 5.62 16.20 | 5.58

52 10.86 | 4.87 11.81 5.15 12.01 4.94 12.02 | 4.82 12.36 4.85 12.23 4.63 12.55 | 4.67

-5 9.30 0.92 10.34 1.06 12.41 1.30 13.44 | 1.42 14.47 1.54 16.54 1.77 18.61 | 2.01

-2 9.30 0.94 10.34 1.06 12.41 1.32 13.44 | 1.44 14.47 1.54 16.54 1.79 18.61 | 2.04

0 9.30 0.98 10.34 1.07 12.41 1.33 13.44 | 1.45 14.47 1.55 16.54 1.79 18.61 | 2.05

2 9.30 1.00 10.34 1.08 12.41 1.37 13.44 | 1.45 14.47 1.55 16.54 1.80 18.61 | 2.05

4 9.30 1.00 10.34 1.09 12.41 1.37 13.44 | 1.47 14.47 1.56 16.54 1.81 18.61 | 2.05

6 9.30 1.01 10.34 1.11 12.41 1.37 13.44 | 1.48 14.47 1.56 16.54 1.85 18.61 | 2.09

8 9.30 1.01 10.34 1.11 12.41 1.39 13.44 | 1.48 14.47 1.59 16.54 1.88 18.61 | 2.09

10 9.30 1.02 10.34 1.12 12.41 1.39 13.44 | 1.49 14.47 1.63 16.54 1.89 18.61 | 2.10

12 9.30 1.02 10.34 1.15 12.41 1.41 13.44 | 1.50 14.47 1.64 16.54 1.90 18.61 | 2.17

14 9.30 1.03 10.34 1.16 12.41 1.42 13.44 | 1.51 14.47 1.65 16.54 1.93 18.61 | 2.26

16 9.30 1.04 10.34 1.18 12.41 1.42 13.44 | 1.55 14.47 1.66 16.54 2.07 18.61 | 2.44

18 9.30 1.07 10.34 1.19 12.41 1.45 13.44 | 1.64 14.47 1.82 16.54 2.32 18.61 | 2.57

20 9.30 1.07 10.34 1.19 12.41 1.58 13.44 | 1.76 14.47 2.08 16.54 2.33 18.61 | 2.59

21 9.30 1.07 10.34 1.22 12.41 1.61 13.44 | 1.96 14.47 2.09 16.54 2.35 18.61 | 2.60

60% 23 9.30 1.07 10.34 1.29 12.41 1.67 13.44 | 1.98 14.47 2.12 16.54 2.38 18.61 | 2.63
25 9.30 1.07 10.34 1.29 12.41 1.77 13.44 | 1.98 14.47 2.17 16.54 2.43 18.61 | 2.70

27 9.30 1.17 10.34 1.31 12.41 1.85 13.44 | 2.02 14.47 2.18 16.54 2.53 18.61 | 2.81

29 9.30 1.33 10.34 1.47 12.41 1.88 13.44 | 2.06 14.47 2.32 16.54 2.70 18.61 | 3.05

31 9.30 1.49 10.34 1.65 12.41 1.97 13.44 | 2.21 14.47 2.46 16.54 2.93 18.61 | 3.30

33 9.30 1.66 10.34 1.83 12.41 2.25 13.44 | 2.43 14.47 2.68 16.54 3.19 18.61 | 3.58

35 9.30 1.84 10.34 2.03 12.41 2.46 13.44 | 2.71 14.47 2.99 16.54 3.45 18.61 | 3.88

37 9.30 2.03 10.34 2.23 12.41 2.67 13.44 | 2.94 14.47 3.24 16.54 3.72 18.61 | 4.19

39 9.30 2.22 10.34 2.44 12.41 291 13.44 | 3.20 14.47 3.50 16.54 4.02 18.61 | 4.52

41 9.30 2.43 10.34 2.66 12.41 3.17 13.44 | 3.46 14.47 3.79 16.54 4.33 18.61 | 4.87

43 9.30 2.65 10.34 2.90 12.41 3.44 13.44 | 3.75 14.47 4.09 16.54 4.66 18.61 | 5.26

45 9.30 2.88 10.34 3.15 12.41 3.73 13.44 | 4.05 14.47 4.57 16.54 5.02 18.61 | 5.66

48 9.30 3.26 10.34 3.56 12.41 4.19 13.44 | 4.65 14.47 5.07 16.54 5.60 18.61 | 6.33

50 9.30 3.78 10.34 4.24 12.41 4.84 13.44 | 5.14 14.47 5.44 15.94 5.78 16.16 | 5.69

52 9.30 4.22 10.34 4.54 11.95 5.00 12.05 | 4.90 12.16 4.83 12.45 4.75 12.81 | 4.78

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.1: 8HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) . temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 10.86 | 1.13 | 12.06 1.26 14.47 1.54 | 15.68 | 1.67 | 16.89 1.83 19.30 213 | 21.71 | 2.35

-2 10.86 | 1.13 | 12.06 1.27 14.47 1.55 | 15.68 | 1.69 | 16.89 1.86 19.30 2.15 | 21.71 | 2.37

0 10.86 | 1.14 | 12.06 1.28 14.47 1.56 | 15.68 | 1.72 | 16.89 1.87 19.30 2.16 | 21.71 | 2.38

2 10.86 | 1.14 12.06 1.28 14.47 1.58 15.68 | 1.74 16.89 1.87 19.30 2.17 21.71 | 241

4 10.86 | 1.14 | 12.06 1.30 14.47 1.58 | 15.68 | 1.75 | 16.89 1.88 19.30 218 | 21.71 | 2.42

6 10.86 | 1.15 | 12.06 1.34 14.47 1.58 | 15.68 | 1.76 | 16.89 1.89 19.30 219 | 2171 | 2.42

8 10.86 | 1.15 | 12.06 1.36 14.47 1.60 | 15.68 | 1.77 | 16.89 1.91 19.30 222 | 21.71 | 2.50

10 10.86 | 1.18 12.06 1.37 14.47 1.61 15.68 | 1.77 16.89 1.95 19.30 2.23 21.71 | 2.52

12 10.86 | 1.19 | 12.06 1.37 14.47 1.65 | 15.68 | 1.82 | 16.89 1.95 19.30 2.25 | 21.71 | 2.60

14 10.86 | 1.19 | 12.06 1.39 14.47 1.65 | 15.68 | 1.83 | 16.89 1.95 19.30 235 | 21.71 | 2.65

16 10.86 | 1.22 | 12.06 1.40 14.47 1.67 | 15.68 | 1.90 | 16.89 2.06 19.30 2,62 | 21.71 | 2.97

18 10.86 | 1.25 | 12.06 1.41 14.47 1.82 | 15.68 | 2.11 | 16.89 2.24 19.30 2.68 | 21.71 | 2.98

20 10.86 | 1.26 | 12.06 1.42 14.47 2.10 | 15.68 | 2.26 | 16.89 2.38 19.30 2,69 | 21.71 | 2.98

21 10.86 | 1.27 | 12.06 1.45 14.47 2.14 | 15.68 | 2.27 | 16.89 2.44 19.30 2.70 | 21.71 | 3.00

50% 23 10.86 | 1.29 | 12.06 1.63 14.47 2.17 | 15.68 | 2.31 | 16.89 2.47 19.30 2.74 | 21.71 | 3.03
25 10.86 | 1.35 | 12.06 1.72 14.47 2.20 | 15.68 | 2.37 | 16.89 2.52 19.30 2.80 | 21.71 | 3.12

27 10.86 | 1.46 | 12.06 1.72 14.47 2.23 | 15.68 | 2.51 | 16.89 2.65 19.30 294 | 21.71 | 3.36

29 10.86 | 1.63 | 12.06 1.81 14.47 241 | 15.68 | 2.72 | 16.89 2.88 19.30 3.20 | 21.71 | 3.65

31 10.86 | 1.81 | 12.06 2.01 14.47 2.63 | 15.68 | 2.95 | 16.89 3.13 19.30 347 | 21.71 | 3.95

33 10.86 | 2.00 | 12.06 2.22 14.47 2.87 | 15.68 | 3.20 | 16.89 3.39 19.30 3.76 | 21.71 | 4.29

35 10.86 | 2.21 | 12.06 2.44 14.47 3.11 | 15.68 | 3.46 | 16.89 3.67 19.30 4.07 | 21.71 | 4.64

37 10.86 | 2.42 | 12.06 2.67 14.47 3.37 | 15.68 | 3.73 | 16.89 3.96 19.30 4.40 | 21.71 | 5.01

39 10.86 | 2.64 | 12.06 2.92 14.47 3.64 | 15.68 | 4.03 | 16.89 4.27 19.30 475 | 21.71 | 5.40

41 10.86 | 2.88 | 12.06 3.21 14.47 3.93 | 15.68 | 4.34 | 16.89 4.61 19.30 5.12 | 21.71 | 5.85

43 10.86 | 3.14 | 12.06 3.49 14.47 4.41 | 15.68 | 4.68 | 16.89 4.97 19.30 5.52 | 21.71 | 6.29

45 10.86 | 3.41 | 12.06 3.78 14.47 472 | 1568 | 5.03 | 16.89 5.34 19.30 5.94 | 20.82 | 6.45

48 10.86 | 3.86 | 12.06 4.25 14.47 5.26 | 15.68 | 5.61 | 16.89 5.96 18.76 6.45 | 19.31 | 6.46

50 10.86 | 4.54 12.06 4,91 14.47 5.65 15.68 | 6.04 15.85 5.94 15.91 5.62 16.20 | 5.58

52 10.86 | 4.87 | 11.81 5.15 12.01 494 | 12.02 | 4.82 | 12.36 4.85 12.23 4.63 | 12.55 | 4.67

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.

57

eyeg SuiaauiSuz Jiun JoopanQ - Z Med



TVR Ultra HR Series Engineering Data Book

-
TVR Ultra HR 50/60Hz & TRANE
Table 2-9.2: 10HP cooling capacity
Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kw kw kw kw kw kw kW | kw kw kW kW kW kW | kw
-5 25.20 2.54 28.00 2.81 33.60 3.53 36.40 | 3.93 39.20 4.45 44.80 5.35 50.40 | 6.12

-2 25.20 2.54 28.00 2.82 33.60 3.56 36.40 | 3.95 39.20 4.54 44.80 5.45 50.40 | 6.23

0 25.20 2.54 28.00 2.83 33.60 3.64 36.40 | 4.01 39.20 4.54 44.80 5.45 50.40 | 6.25

2 25.20 2.55 28.00 2.85 33.60 3.68 36.40 | 4.10 39.20 4.58 44.80 5.55 50.40 | 6.35

4 25.20 2.57 28.00 2.85 33.60 3.69 36.40 | 4.13 39.20 4.59 44.80 5.62 50.40 | 6.53

6 25.20 2.57 28.00 2.87 33.60 3.70 36.40 | 4.22 39.20 4.60 44.80 5.72 50.40 | 6.67

8 25.20 2.58 28.00 2.88 33.60 3.75 36.40 | 4.26 39.20 4.77 44.80 5.92 50.40 | 7.05

10 25.20 2.61 28.00 2.92 33.60 3.77 36.40 | 4.42 39.20 4.95 44.80 6.13 50.40 | 7.54

12 25.20 2.64 28.00 2.98 33.60 4.03 36.40 | 4.71 39.20 5.26 44.80 6.17 50.40 | 8.11

14 25.20 2.71 28.00 3.09 33.60 4.28 36.40 | 4.76 39.20 5.26 44.80 6.65 48.74 | 8.18

16 25.20 2.87 28.00 3.41 33.60 4.33 36.40 | 4.99 39.20 5.69 44.80 7.16 47.48 | 8.17

18 25.20 3.32 28.00 3.76 33.60 4.71 36.40 | 5.41 39.20 6.16 44.80 7.71 46.32 | 8.17

20 25.20 3.64 28.00 4.04 33.60 5.12 36.40 | 5.89 39.20 6.64 44.80 8.30 45.03 | 8.18

21 25.20 3.76 28.00 4.19 33.60 5.36 36.40 | 6.13 39.20 6.91 43.38 8.16 44.40 | 8.17

130% 23 25.20 4.05 28.00 4.51 33.60 5.82 36.40 | 6.60 39.20 7.44 42.16 8.16 43.22 | 8.19
25 25.20 4.36 28.00 4.86 33.60 6.32 36.40 | 7.16 39.20 8.03 40.85 8.18 4191 | 8.18

27 25.20 4.69 28.00 5.25 33.60 6.85 36.40 | 7.73 37.74 8.17 39.57 8.18 40.63 | 8.19

29 25.20 5.07 28.00 5.69 33.60 7.40 36.40 | 8.35 36.48 8.18 38.32 8.20 39.33 | 8.19

31 25.20 5.46 28.00 6.18 33.60 8.01 34.41 | 8.19 35.23 8.18 37.11 8.20 38.10 | 8.28

33 25.20 5.88 28.00 6.71 32.35 8.17 33.18 | 8.20 33.92 8.16 35.82 8.21 36.79 | 8.28

35 25.20 6.35 28.00 7.27 31.08 8.17 31.94 | 8.21 32.77 8.19 34.51 8.21 35.48 | 8.28

37 25.20 6.89 28.00 7.89 29.86 8.18 30.64 | 8.18 31.51 8.19 33.18 8.22 34.17 | 8.27

39 25.20 7.47 27.14 8.18 28.66 8.18 29.53 | 8.21 30.25 8.19 31.88 8.21 33.17 | 8.43

41 25.20 8.07 25.96 8.21 27.60 8.25 28.28 | 8.20 29.09 8.26 30.59 8.20 31.86 | 8.42

43 23.98 8.17 24.74 8.17 26.38 8.24 27.02 | 8.20 27.84 8.25 29.34 8.17 30.27 | 8.23

45 22.89 8.19 23.62 8.18 25.17 8.22 25.51 | 8.01 25.72 7.72 26.31 7.36 26.76 | 7.27

48 19.35 7.22 19.41 6.96 20.14 6.73 19.67 | 6.33 20.32 6.37 20.37 6.02 21.05 | 6.06

50 15.51 6.03 15.79 5.91 15.80 5.54 16.72 | 5.72 15.96 5.34 17.01 5.41 15.97 | 5.03

52 11.47 4.85 12.33 5.01 11.96 4.66 12.34 | 4.69 12.71 4.73 11.81 4.40 12.09 | 4.44

-5 23.26 2.37 25.85 2.62 31.02 3.30 33.60 | 3.70 36.18 4.13 41.35 4.98 46.52 | 5.71

-2 23.26 2.38 25.85 2.63 31.02 3.30 33.60 | 3.73 36.18 4.14 41.35 5.05 46.52 | 5.76

0 23.26 2.39 25.85 2.64 31.02 3.30 33.60 | 3.74 36.18 4.15 41.35 5.11 46.52 | 5.83

2 23.26 2.39 25.85 2.66 31.02 3.31 33.60 | 3.75 36.18 4.17 41.35 5.12 46.52 | 5.84

4 23.26 2.40 25.85 2.67 31.02 3.32 33.60 | 3.76 36.18 4.22 41.35 5.19 46.52 | 5.91

6 23.26 2.40 25.85 2.68 31.02 3.32 33.60 | 3.84 36.18 4.29 41.35 5.22 46.52 | 6.12

8 23.26 2.42 25.85 2.71 31.02 3.40 33.60 | 3.88 36.18 4.38 41.35 5.44 46.52 | 6.33

10 23.26 2.42 25.85 2.71 31.02 3.52 33.60 | 4.00 36.18 4.55 41.35 5.63 46.52 | 6.50

12 23.26 2.47 25.85 2.77 31.02 3.64 33.60 | 4.17 36.18 4.79 41.35 5.72 46.52 | 6.99

14 23.26 2.51 25.85 2.88 31.02 3.88 33.60 | 4.30 36.18 4.83 41.35 5.76 46.52 | 7.49

16 23.26 2.62 25.85 3.07 31.02 3.98 33.60 | 4.45 36.18 4.93 41.35 6.18 46.52 | 8.05

18 23.26 2.96 25.85 3.49 31.02 4.18 33.60 | 4.68 36.18 5.33 41.35 6.68 4530 | 8.32

20 23.26 3.34 25.85 3.71 31.02 4.50 33.60 | 5.11 36.18 5.79 41.35 7.20 44.08 | 8.32

21 23.26 3.46 25.85 3.84 31.02 4.67 33.60 | 5.34 36.18 6.03 41.35 7.50 43.45 | 8.32

120% 23 23.26 3.73 25.85 4.13 31.02 5.10 33.60 | 5.80 36.18 6.54 41.35 8.09 42.25 | 8.32
25 23.26 4.01 25.85 4.46 31.02 5.55 33.60 | 6.30 36.18 7.09 40.06 8.32 40.99 | 8.33

27 23.26 4.32 25.85 4.80 31.02 6.04 33.60 | 6.81 36.18 7.67 38.76 8.30 39.77 | 8.30

29 23.26 4.66 25.85 5.18 31.02 6.56 33.60 | 7.41 36.18 8.26 37.56 8.30 38.53 | 8.31

31 23.26 5.01 25.85 5.58 31.02 7.12 33.60 | 8.00 34.63 8.32 36.29 8.30 37.27 | 8.32

33 23.26 5.40 25.85 6.04 31.02 7.71 32.64 | 8.31 33.36 8.30 35.15 8.34 36.01 | 8.32

35 23.26 5.83 25.85 6.54 31.02 8.36 3141 | 8.34 32.16 8.31 33.90 8.34 34.82 | 8.41

37 23.26 6.29 25.85 7.09 29.37 8.30 30.18 | 8.31 30.95 8.33 32.65 8.34 33.56 | 8.41

39 23.26 6.76 25.85 7.69 28.26 8.30 28.98 | 8.32 29.78 8.33 31.36 8.35 32.29 | 841

41 23.26 7.32 25.85 8.33 27.04 8.32 27.89 | 8.36 28.56 8.32 30.11 8.35 31.06 | 8.39

43 23.26 7.92 24.47 8.30 25.91 8.30 26.69 | 8.34 27.35 8.31 28.86 8.33 29.80 | 8.38

45 22.67 8.31 23.33 8.30 24.87 8.36 25.21 | 8.16 25.42 7.87 26.04 7.50 25.79 | 7.09

48 19.13 7.28 19.20 7.02 20.07 6.87 19.63 | 6.48 20.27 6.51 19.98 6.01 20.64 | 6.05

50 15.28 6.02 15.89 6.04 15.52 5.55 16.04 | 5.58 15.72 5.33 16.75 5.40 15.75 | 5.02

52 11.35 4.85 11.80 4.88 11.84 4.66 12.21 | 4.69 12.58 4.72 11.72 4.39 12.00 | 4.44

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.2: 10HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Indoor temperature(°C DB/WB)
(%) teg‘;"e"r‘;:;re DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°C DB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW kW kW kW kW kW kW kW kW kW kW kW kW kW
-5 21.32 | 2.20 | 23.69 | 2.44 | 28.43 | 2.92 | 30.80 | 3.29 | 33.17 | 3.70 | 37.91 | 4.57 | 42.65 | 5.19
-2 21.32 | 2.21 | 23.69 | 2.45 | 28.43 | 2.93 | 30.80 | 3.32 | 33.17 | 3.72 | 37.91 | 4.65 | 42.65 | 5.24
0 2132 | 2.21 | 23.69 | 2.46 | 28.43 | 2.95 | 30.80 | 3.33 | 33.17 | 3.75 | 37.91 | 4.66 | 42.65 | 5.32
2 2132 | 2.21 | 23.69 | 2.46 | 28.43 | 2.96 | 30.80 | 3.34 | 33.17 | 3.82 | 37.91 | 4.66 | 42.65 | 5.34
4 21.32 | 2.22 | 23.69 | 2.46 | 28.43 | 2.96 | 30.80 | 3.34 | 33.17 | 3.84 | 37.91 | 4.71 | 42.65 | 5.42
6 21.32 | 2.23 | 23.69 | 2.47 | 28.43 | 3.02 | 30.80 | 3.44 | 33.17 | 3.87 | 37.91 | 4.81 | 42.65 | 5.47
8 21.32 | 2.23 | 23.69 | 2.48 | 28.43 | 3.04 | 30.80 | 3.49 | 33.17 | 3.99 | 37.91 | 4.86 | 42.65 | 5.69
10 21.32 | 2.25 | 23.69 | 2.49 | 28.43 | 3.08 | 30.80 | 3.58 | 33.17 | 4.14 | 37.91 | 5.09 | 42.65 | 5.92
12 21.32 | 2.25 | 23.69 | 2.59 | 28.43 | 3.19 | 30.80 | 3.77 | 33.17 | 4.29 | 37.91 | 5.16 | 42.65 | 5.99
14 21.32 | 2.30 | 23.69 | 2.63 | 28.43 | 3.40 | 30.80 | 3.96 | 33.17 | 4.31 | 37.91 | 5.24 | 42.65 | 6.39
16 21.32 | 2.38 | 23.69 | 2.82 | 28.43 | 3.72 | 30.80 | 4.03 | 33.17 | 4.45 | 3791 | 5.25 | 42.65 | 6.87
18 21.32 | 2.63 | 23.69 | 3.26 | 28.43 | 3.77 | 30.80 | 4.12 | 33.17 | 455 | 37.91 | 5.69 | 42.65 | 7.42
20 21.32 | 3.06 | 23.69 | 3.38 | 28.43 | 4.05 | 30.80 | 4.42 | 33.17 | 4.94 | 37.91 | 6.19 | 42.65 | 7.98
21 21.32 | 3.17 | 23.69 | 3.50 | 28.43 | 4.20 | 30.80 | 461 | 33.17 | 5.17 | 37.91 | 6.45 | 42.65 | 8.27
110% 23 2132 | 3.41 | 23.69 | 3.76 | 28.43 | 454 | 30.80 | 5.00 | 33.17 | 5.64 | 37.91 | 6.98 | 41.29 | 8.45
25 21.32 | 3.67 | 23.69 | 4.05 | 28.43 | 4.89 | 30.80 | 5.46 | 33.17 | 6.12 | 37.91 | 7.55 | 40.10 | 8.46
27 21.32 | 3.95 | 23.69 | 4.36 | 28.43 | 529 | 30.80 | 5.96 | 33.17 | 6.67 | 37.91 | 8.17 | 38.87 | 8.44
29 21.32 | 426 | 23.69 | 4.72 | 28.43 | 574 | 30.80 | 6.45 | 33.17 | 7.23 | 36.79 | 8.45 | 37.67 | 8.45
31 21.32 | 459 | 23.69 | 5.09 | 28.43 | 6.24 | 30.80 | 7.03 | 33.17 | 7.84 | 35.51 | 8.43 | 36.46 | 8.44
33 21.32 | 495 | 23.69 | 5.49 | 28.43 | 6.78 | 30.80 | 7.62 | 33.17 | 850 | 34.32 | 8.44 | 3525 | 8.45
35 21.32 | 5.32 | 23.69 | 5.92 | 28.43 | 7.38 | 30.80 | 8.26 | 31.57 | 8.45 | 33.15 | 8.45 | 34.03 | 8.46
37 21.32 | 5.73 | 23.69 | 6.36 | 28.43 | 7.99 | 29.59 | 8.43 | 30.35 | 8.43 | 32.03 | 8.47 | 32.82 | 8.46
39 2132 | 6.18 | 23.69 | 6.85 | 27.75 | 8.43 | 28.46 | 8.44 | 29.18 | 8.44 | 30.82 | 8.48 | 31.68 | 8.55
41 2132 | 6.66 | 23.69 | 7.44 | 2661 | 844 | 27.29 | 8.44 | 28.09 | 846 | 29.61 | 8.48 | 30.46 | 8.54
43 21.32 | 7.17 | 23.69 | 8.06 | 2553 | 8.44 | 26.14 | 8.43 | 26.92 | 845 | 28.38 | 8.48 | 28.98 | 8.36
45 21.32 | 7.70 | 23.00 | 8.43 | 2438 | 844 | 24.87 | 830 | 2508 | 801 | 2540 | 7.48 | 25.48 | 7.23
48 18.90 | 7.36 | 19.11 | 7.16 | 19.31 | 6.72 | 19.58 | 6.61 | 19.88 | 6.49 | 20.01 | 6.13 | 20.22 | 6.03
50 1535 | 6.15 | 1525 | 591 | 15.63 | 5.68 | 1537 | 5.43 | 1547 | 5.32 | 16.47 | 539 | 16.99 | 5.43
52 11.57 | 498 | 11.67 | 487 | 11.71 | 4.65 | 12.08 | 4.68 | 12.44 | 471 | 11.62 | 439 | 11.89 | 4.43
-5 19.38 | 2.02 | 21.54 | 2.24 | 25.85 | 2.67 | 28.00 | 2.91 | 30.15 | 3.28 | 34.46 | 4.09 | 38.77 | 4.75
-2 19.38 | 2.03 | 21.54 | 2.25 | 25.85 | 2.70 | 28.00 | 2.95 | 30.15 | 3.29 | 34.46 | 4.15 | 38.77 | 4.80
0 19.38 | 2.03 | 21.54 | 2.26 | 25.85 | 2.71 | 28.00 | 3.04 | 30.15 | 3.30 | 34.46 | 4.16 | 38.77 | 4.81
2 19.38 | 2.03 | 21.54 | 2.26 | 25.85 | 2.72 | 28.00 | 3.05 | 30.15 | 3.40 | 34.46 | 4.19 | 38.77 | 4.83
4 19.38 | 2.03 | 21.54 | 2.27 | 25.85 | 2.75 | 28.00 | 3.05 | 30.15 | 3.43 | 34.46 | 4.23 | 38.77 | 4.92
6 19.38 | 2.04 | 21.54 | 2.27 | 25.85 | 2.76 | 28.00 | 3.09 | 30.15 | 3.44 | 34.46 | 4.23 | 38.77 | 4.96
8 19.38 | 2.05 | 21.54 | 2.27 | 25.85 | 2.77 | 28.00 | 3.14 | 30.15 | 3.47 | 34.46 | 439 | 38.77 | 5.16
10 19.38 | 2.05 | 21.54 | 2.28 | 25.85 | 2.82 | 28.00 | 3.15 | 30.15 | 3.52 | 34.46 | 4.52 | 38.77 | 5.29
12 19.38 | 2.05 | 21.54 | 2.32 | 25.85 | 2.87 | 28.00 | 3.25 | 30.15 | 3.74 | 34.46 | 456 | 38.77 | 534
14 19.38 | 2.08 | 21.54 | 2.36 | 25.85 | 3.04 | 28.00 | 3.50 | 30.15 | 3.93 | 34.46 | 4.69 | 38.77 | 5.41
16 19.38 | 2.17 | 21.54 | 2.52 | 25.85 | 3.47 | 28.00 | 3.69 | 30.15 | 3.97 | 34.46 | 4.71 | 38.77 | 5.73
18 19.38 | 2.32 | 21.54 | 2.87 | 25.85 | 3.49 | 28.00 | 3.74 | 30.15 | 4.13 | 34.46 | 4.82 | 38.77 | 6.21
20 19.38 | 2.82 | 21.54 | 3.06 | 25.85 | 3.63 | 28.00 | 3.94 | 30.15 | 4.27 | 34.46 | 517 | 38.77 | 6.71
21 19.38 | 2.88 | 21.54 | 3.16 | 25.85 | 3.78 | 28.00 | 4.10 | 30.15 | 4.45 | 34.46 | 5.41 | 38.77 | 6.99
100% 23 19.38 | 3.09 | 21.54 | 3.40 | 25.85 | 4.07 | 28.00 | 4.42 | 30.15 | 4.80 | 34.46 | 588 | 38.77 | 7.56
25 19.38 | 3.33 | 21.54 | 3.67 | 25.85 | 4.38 | 28.00 | 4.78 | 30.15 | 5.19 | 34.46 | 6.41 | 38.77 | 8.13
27 19.38 | 3.59 | 21.54 | 3.95 | 25.85 | 4.74 | 28.00 | 5.15 | 30.15 | 5.69 | 34.46 | 6.96 | 37.90 | 8.58
29 19.38 | 3.86 | 21.54 | 4.26 | 25.85 | 5.12 | 28.00 | 5.56 | 30.15 | 6.19 | 34.46 | 7.56 | 36.71 | 8.57
31 19.38 | 4.16 | 21.54 | 459 | 25.85 | 5.52 | 28.00 | 6.06 | 30.15 | 6.76 | 34.46 | 8.18 | 35.60 | 8.58
33 19.38 | 449 | 21.54 | 496 | 25.85 | 5.94 | 28.00 | 6.59 | 30.15 | 7.33 | 33.63 | 857 | 34.41 | 8.60
35 19.38 | 484 | 21.54 | 534 | 25.85 | 6.41 | 28.00 | 7.18 | 30.15 | 7.96 | 32.41 | 857 | 33.25 | 8.57
37 19.38 | 5.20 | 21.54 | 575 | 25.85 | 7.00 | 28.00 | 7.76 | 30.15 | 8.63 | 31.20 | 857 | 32.08 | 8.59
39 19.38 | 5.61 | 21.54 | 6.20 | 25.85 | 7.59 | 28.00 | 8.46 | 2858 | 857 | 30.10 | 8.61 | 30.91 | 8.59
41 19.38 | 6.04 | 21.54 | 6.68 | 25.85 | 825 | 26.83 | 859 | 27.48 | 857 | 29.02 | 861 | 29.75 | 8.59
43 19.38 | 6.50 | 21.54 | 7.17 | 25.08 | 859 | 25.70 | 857 | 26.35 | 857 | 27.87 | 8.61 | 28.66 | 8.67
45 19.38 | 6.99 | 21.54 | 7.75 | 23.99 | 858 | 2454 | 853 | 24.67 | 815 | 2501 | 7.61 | 25.12 | 7.36
48 18.70 | 7.46 | 18.81 | 7.23 | 19.19 | 6.85 | 19.16 | 6.59 | 19.77 | 6.62 | 19.92 | 6.27 | 20.20 | 6.15
50 15.04 | 6.15 | 1531 | 6.03 | 1570 | 5.81 | 15.85 | 5.70 | 15.58 | 5.45 | 16.17 | 537 | 16.68 | 5.41
52 11.76 | 5.11 | 11.87 | 5.00 | 11.57 | 4.64 | 11.93 | 4.67 | 12.28 | 470 | 1151 | 438 | 11.78 | 4.42

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.2: 10HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) . temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 17.45 | 1.79 19.38 2.01 23.26 2.42 25.20 | 2.62 27.14 2.94 31.02 3.50 34.89 | 4.12

-2 17.45 | 1.80 19.38 2.02 23.26 2.43 25.20 | 2.63 27.14 2.95 31.02 3.63 34.89 | 4.22

0 17.45 | 1.80 19.38 2.02 23.26 2.44 25.20 | 2.66 27.14 2.95 31.02 3.65 34.89 | 4.23

2 17.45 | 1.81 19.38 2.02 23.26 2.44 25.20 | 2.66 27.14 2.96 31.02 3.67 34.89 | 4.23

4 17.45 | 1.82 19.38 2.04 23.26 2.46 25.20 | 2.66 27.14 2.96 31.02 3.67 34.89 | 4.23

6 17.45 | 1.83 19.38 2.04 23.26 2.47 25.20 | 2.68 27.14 3.01 31.02 3.71 34.89 | 4.28

8 17.45 | 1.85 19.38 2.06 23.26 2.49 25.20 | 2.70 27.14 3.05 31.02 3.75 34.89 | 4.44

10 17.45 | 1.85 19.38 2.08 23.26 2.53 25.20 | 2.73 27.14 3.06 31.02 3.90 34.89 | 4.54

12 17.45 | 191 19.38 2.09 23.26 2.57 25.20 | 2.82 27.14 3.16 31.02 3.97 34.89 | 4.61

14 17.45 | 1.92 19.38 2.09 23.26 2.68 25.20 | 2.94 27.14 3.42 31.02 4.03 34.89 | 4.71

16 17.45 | 1.92 19.38 2.18 23.26 2.96 25.20 | 3.36 27.14 3.57 31.02 4.17 34.89 | 4.78

18 17.45 | 2.00 19.38 2.39 23.26 3.16 25.20 | 3.39 27.14 3.59 31.02 4.18 34.89 | 4.87

20 17.45 | 2.32 19.38 2.77 23.26 3.21 25.20 | 3.43 27.14 3.66 31.02 4.22 34.89 | 5.21

21 17.45 | 2.58 19.38 2.80 23.26 3.26 25.20 | 3.53 27.14 3.80 31.02 434 | 34.89 | 5.46

90% 23 17.45 | 2.72 19.38 2.97 23.26 3.52 25.20 | 3.81 27.14 4.10 31.02 4.70 34.89 | 5.96
25 17.45 | 2.93 19.38 3.21 23.26 3.80 25.20 | 4.11 27.14 4.43 31.02 5.08 34.89 | 6.49

27 17.45 | 3.17 19.38 3.46 23.26 4.10 25.20 | 4.43 27.14 4.79 31.02 5.52 34.89 | 7.06

29 17.45 | 3.40 19.38 3.73 23.26 4.42 25.20 | 4.79 27.14 5.17 31.02 6.05 34.89 | 7.64

31 17.45 | 3.67 19.38 4.02 23.26 4.78 25.20 | 5.18 27.14 5.57 31.02 6.62 34.89 | 8.28

33 17.45 | 3.95 19.38 4.34 23.26 5.15 25.20 | 5.58 27.14 6.04 31.02 7.21 33.83 | 8.57

35 17.45 | 4.25 19.38 4.67 23.26 5.55 25.20 | 6.02 27.14 6.52 31.02 7.81 32.71 | 8.60

37 17.45 | 4.59 19.38 5.04 23.26 5.99 25.20 | 6.51 27.14 7.11 31.02 8.51 31.50 | 8.56

39 17.45 | 4.93 19.38 5.41 23.26 6.45 25.20 | 7.03 27.14 7.73 29.66 8.60 30.37 | 8.57

41 17.45 | 5.31 19.38 5.84 23.26 6.95 25.20 | 7.63 27.14 8.40 28.54 8.61 29.37 | 8.63

43 17.45 | 5.72 19.38 6.29 23.26 7.51 25.20 | 8.29 26.08 8.57 27.42 8.60 28.25 | 8.62

45 17.45 | 6.15 19.38 6.76 23.26 8.14 24.32 | 8.56 24.74 8.42 24.99 7.73 25.12 | 7.48

48 17.45 | 6.85 18.89 7.34 19.15 6.91 19.29 | 6.72 19.58 6.61 20.14 6.38 19.59 | 6.00

50 15.16 | 6.23 15.22 6.03 15.64 5.80 15.42 | 5.55 15.90 5.58 15.67 5.23 16.61 | 5.40

52 11.45 | 4.97 11.54 4.86 11.98 4.77 11.96 | 4.66 12.32 4.69 11.58 4.37 11.86 | 4.41

-5 15.51 | 1.57 17.23 1.79 20.68 2.15 2240 | 2.31 24.12 2.48 27.57 294 | 31.02 | 3.54

-2 15.51 | 1.59 17.23 1.79 20.68 2.19 2240 | 2.33 24.12 2.51 27.57 3.08 31.02 | 3.61

0 15.51 | 1.59 17.23 1.80 20.68 2.19 22.40 | 2.36 24.12 2.52 27.57 3.13 31.02 | 3.62

2 15.51 | 1.62 17.23 1.81 20.68 2.19 22.40 | 2.37 24.12 2.54 27.57 3.15 31.02 | 3.64

4 15.51 | 1.62 17.23 1.81 20.68 2.21 22.40 | 2.40 24.12 2.54 27.57 3.19 31.02 | 3.67

6 15.51 | 1.62 17.23 1.81 20.68 2.21 2240 | 2.42 24.12 2.55 27.57 3.21 31.02 | 3.76

8 15.51 | 1.62 17.23 1.81 20.68 2.23 22.40 | 2.43 24.12 2.59 27.57 3.25 31.02 | 3.80

10 15.51 | 1.64 17.23 1.85 20.68 2.24 22.40 | 2.43 24.12 2.61 27.57 331 31.02 | 3.89

12 15.51 | 1.66 17.23 1.86 20.68 2.30 22.40 | 2.46 24.12 2.72 27.57 3.42 31.02 | 3.97

14 15.51 | 1.66 17.23 1.87 20.68 2.31 2240 | 2.61 24.12 2.88 27.57 3.59 31.02 | 4.04

16 15.51 | 1.74 17.23 1.92 20.68 2.45 22.40 | 2.88 24.12 3.21 27.57 3.61 31.02 | 4.05

18 15.51 | 1.76 17.23 2.04 20.68 2.83 22.40 | 3.03 24.12 3.22 27.57 3.63 31.02 | 4.13

20 15.51 | 1.95 17.23 2.50 20.68 2.87 22.40 | 3.07 24.12 3.26 27.57 3.65 31.02 | 4.19

21 15.51 | 2.22 17.23 2.50 20.68 2.89 22.40 | 3.09 24.12 3.29 27.57 3.77 31.02 | 4.29

80% 23 15.51 | 2.38 17.23 2.58 20.68 3.02 2240 | 3.25 24.12 3.48 27.57 3.94 | 31.02 | 4.65
25 15.51 | 2.56 17.23 2.79 20.68 3.26 2240 | 3.51 24.12 3.76 27.57 4.26 31.02 | 5.01

27 15.51 | 2.77 17.23 3.01 20.68 3.52 22.40 | 3.78 24.12 4.06 27.57 4.60 31.02 | 5.43

29 15.51 | 2.98 17.23 3.24 20.68 3.80 22.40 | 4.09 24.12 4.38 27.57 4.99 31.02 | 5.97

31 15.51 | 3.22 17.23 3.50 20.68 411 2240 | 4.42 24.12 4.74 27.57 5.39 31.02 | 6.51

33 15.51 | 3.47 17.23 3.77 20.68 4.42 2240 | 4.76 24.12 5.11 27.57 5.81 31.02 | 7.11

35 15.51 | 3.73 17.23 4.07 20.68 4.77 22.40 | 5.15 24.12 5.53 27.57 6.29 31.02 | 7.73

37 15.51 | 4.02 17.23 4.38 20.68 5.15 22.40 | 5.55 24.12 5.97 27.57 6.79 31.02 | 8.38

39 15.51 | 4.32 17.23 4.71 20.68 5.55 22.40 | 5.99 24.12 6.43 27.57 7.44 | 29.86 | 8.60

41 15.51 | 4.65 17.23 5.08 20.68 5.98 2240 | 6.44 24.12 6.93 27.57 8.10 28.78 | 8.58

43 15.51 | 4.99 17.23 5.46 20.68 6.43 2240 | 6.94 24.12 7.50 26.97 8.59 27.69 | 8.58

45 15.51 | 5.37 17.23 5.87 20.68 6.93 22.40 | 7.50 24.12 8.11 25.04 7.98 25.27 | 7.75

48 15.51 | 5.98 17.23 6.55 19.21 7.03 19.28 | 6.82 19.47 6.66 19.52 6.22 19.74 | 6.12

50 15.51 | 6.43 15.31 6.12 15.53 5.78 15.68 | 5.67 16.14 5.70 15.99 5.35 16.06 | 5.24

52 11.59 | 5.03 11.54 4.84 11.60 4.63 12.34 | 4.79 11.89 4.55 13.03 4.75 11.88 | 4.40

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.2: 10HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) . temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 13.57 | 1.36 | 15.08 1.52 18.09 1.85 | 19.60 | 1.99 | 21.11 2.17 24.12 247 | 27.14 | 2.92
-2 13.57 | 1.37 | 15.08 1.54 18.09 1.86 | 19.60 | 2.01 | 21.11 2.19 24.12 2.52 | 27.14 | 2.93
0 13.57 | 1.37 | 15.08 1.54 18.09 1.88 | 19.60 | 2.02 | 21.11 2.20 24.12 2,61 | 27.14 | 2.94
2 13.57 | 1.37 | 15.08 1.55 18.09 1.88 | 19.60 | 2.02 | 21.11 2.21 24.12 2.64 | 27.14 | 2.98
4 13.57 | 1.39 | 15.08 1.56 18.09 1.89 | 19.60 | 2.06 | 21.11 2.25 24.12 2.65 | 27.14 | 3.00
6 13.57 | 1.40 | 15.08 1.58 18.09 1.90 | 19.60 | 2.08 | 21.11 2.26 24.12 2.70 | 27.14 | 3.08
8 13.57 | 1.41 | 15.08 1.59 18.09 1.90 | 19.60 | 2.09 | 21.11 2.28 24.12 2.71 | 27.14 | 3.12
10 13.57 | 1.41 15.08 1.61 18.09 1.92 19.60 | 2.11 21.11 2.29 24.12 2.75 27.14 | 3.14
12 13.57 | 1.42 | 15.08 1.61 18.09 193 | 19.60 | 2.12 | 21.11 2.36 24.12 2.82 | 27.14 | 3.25
14 13.57 | 1.43 | 15.08 1.62 18.09 199 | 19.60 | 2.18 | 21.11 241 24.12 3.01 | 27.14 | 3.51
16 13.57 | 1.43 | 15.08 1.62 18.09 2.08 | 19.60 | 2.33 | 21.11 2.66 24.12 3.14 | 27.14 | 3.52
18 13.57 | 1.51 15.08 1.68 18.09 2.41 19.60 | 2.71 21.11 2.84 24.12 3.16 27.14 | 3.56
20 13.57 | 1.62 | 15.08 2.00 18.09 2.56 | 19.60 | 2.72 | 21.11 2.87 24.12 3.20 | 27.14 | 3.57
21 13.57 | 1.73 | 15.08 2.23 18.09 2.56 | 19.60 | 2.72 | 21.11 2.89 24.12 3.22 | 27.14 | 3.58
70% 23 13.57 | 1.77 | 15.08 2.26 18.09 2.62 | 19.60 | 2.80 | 21.11 2.97 24.12 3.30 | 27.14 | 3.80
25 13.57 | 1.88 | 15.08 2.32 18.09 2.78 | 19.60 | 2.97 | 21.11 3.16 24.12 3.54 | 27.14 | 4.12
27 13.57 | 2.06 | 15.08 2.52 18.09 3.00 | 19.60 | 3.21 | 21.11 3.43 24.12 3.84 | 27.14 | 4.45
29 13.57 | 2.31 | 15.08 2.82 18.09 3.24 | 19.60 | 3.47 | 21.11 3.70 24.12 4.15 | 27.14 | 4.82
31 13.57 | 2.52 | 15.08 3.03 18.09 3.50 | 19.60 | 3.75 | 21.11 4.00 24.12 4.49 | 27.14 | 5.22
33 13.57 | 2.68 | 15.08 3.18 18.09 3.78 | 19.60 | 4.05 | 21.11 4.31 24.12 4.85 | 27.14 | 5.65
35 13.57 | 3.03 | 15.08 3.52 18.09 4.07 | 19.60 | 4.36 | 21.11 4.65 24.12 5.25 | 27.14 | 6.10
37 13.57 | 3.28 | 15.08 3.79 18.09 439 | 19.60 | 4.71 | 21.11 5.02 24.12 5.67 | 27.14 | 6.58
39 13.57 | 3.55 15.08 4.07 18.09 4.72 19.60 | 5.07 21.11 5.41 24.12 6.11 27.14 | 7.11
41 13.57 | 3.83 | 15.08 4.37 18.09 5.09 | 19.60 | 5.46 | 21.11 5.84 24.12 6.58 | 27.14 | 7.75
43 13.57 | 4.13 | 15.08 4.70 18.09 5.48 | 19.60 | 5.88 | 21.11 6.29 24.12 7.09 | 27.14 | 8.44
45 13.57 | 4.45 | 15.08 5.06 18.09 5.90 | 19.60 | 6.33 | 21.11 6.77 24.12 7.66 | 25.20 | 8.02
48 13.57 | 5.19 | 15.08 5.63 18.09 6.57 | 19.60 | 7.07 | 19.46 6.79 19.67 6.42 | 19.80 | 6.23
50 13.57 | 5.56 15.08 6.05 15.57 5.88 15.64 | 5.73 15.94 5.68 16.21 5.46 16.31 | 5.36
52 11.59 | 5.05 | 11.64 4.90 11.92 475 | 1192 | 4.64 | 12.26 4.67 12.53 4.60 | 11.90 | 4.38
-5 11.63 | 1.14 | 12.92 1.30 15.51 1.57 | 16.80 | 1.74 | 18.09 1.85 20.68 2.15 | 23.26 | 2.42
-2 11.63 | 1.15 | 12.92 1.31 15.51 1.59 | 16.80 | 1.75 | 18.09 1.85 20.68 2.16 | 23.26 | 2.43
0 11.63 | 1.15 | 12.92 1.32 15.51 1.59 | 16.80 | 1.75 | 18.09 1.86 20.68 2.19 | 23.26 | 2.45
2 11.63 | 1.15 | 12.92 1.34 15.51 1.60 | 16.80 | 1.75 | 18.09 1.87 20.68 2.19 | 23.26 | 2.45
4 11.63 | 1.16 | 12.92 1.34 15.51 161 | 16.80 | 1.75 | 18.09 1.88 20.68 2.20 | 23.26 | 2.45
6 11.63 | 1.18 | 12.92 1.34 15.51 1.62 | 16.80 | 1.76 | 18.09 1.88 20.68 221 | 23.26 | 2.47
8 11.63 | 1.19 | 12.92 1.34 15.51 1.63 | 16.80 | 1.76 | 18.09 1.89 20.68 2.21 | 23.26 | 2.50
10 11.63 | 1.24 | 12.92 1.36 15.51 1.64 | 16.80 | 1.77 | 18.09 1.93 20.68 2.21 | 23.26 | 2.52
12 11.63 | 1.26 | 12.92 1.36 15.51 1.64 | 16.80 | 1.80 | 18.09 1.94 20.68 2.25 | 23.26 | 2.62
14 11.63 | 1.26 | 12.92 1.36 15.51 1.66 | 16.80 | 1.84 | 18.09 2.03 20.68 244 | 23.26 | 2.78
16 11.63 | 1.28 | 12.92 1.39 15.51 1.72 | 16.80 | 1.96 | 18.09 2.09 20.68 2.63 | 23.26 | 3.09
18 11.63 | 1.29 | 12.92 1.40 15.51 1.87 | 16.80 | 2.10 | 18.09 2.42 20.68 2.75 | 23.26 | 3.09
20 11.63 | 1.30 | 12.92 1.57 15.51 2.22 | 16.80 | 2.36 | 18.09 2.50 20.68 2.80 | 23.26 | 3.09
21 11.63 | 1.34 | 12.92 1.61 15.51 2.24 | 16.80 | 2.37 | 18.09 2.51 20.68 2.80 | 23.26 | 3.12
60% 23 11.63 | 1.38 | 12.92 1.78 15.51 2.26 | 16.80 | 2.42 | 18.09 2.57 20.68 2.85 | 23.26 | 3.18
25 11.63 | 1.40 | 12.92 1.80 15.51 2.36 | 16.80 | 2.50 | 18.09 2.66 20.68 294 | 23.26 | 3.35
27 11.63 | 1.56 | 12.92 1.82 15.51 245 | 16.80 | 2.69 | 18.09 2.85 20.68 3.17 | 23.26 | 3.63
29 11.63 | 1.74 | 12.92 1.97 15.51 2.76 | 16.80 | 2.91 | 18.09 3.09 20.68 343 | 23.26 | 3.92
31 11.63 | 1.93 | 12.92 2.17 15.51 2.96 | 16.80 | 3.15 | 18.09 3.34 20.68 3.71 | 23.26 | 4.23
33 11.63 | 2.12 | 12.92 2.48 15.51 3.19 | 16.80 | 3.40 | 18.09 3.60 20.68 4.01 | 23.26 | 4.58
35 11.63 | 2.33 | 12.92 2.68 15.51 344 | 16.80 | 3.67 | 18.09 3.89 20.68 4.33 | 23.26 | 4.95
37 11.63 | 2.55 | 12.92 2.92 15.51 3.71 | 16.80 | 3.96 | 18.09 4.20 20.68 4.66 | 23.26 | 5.34
39 11.63 | 2.78 | 12.92 3.16 15.51 3.99 | 16.80 | 4.25 | 18.09 4,53 20.68 5.04 | 23.26 | 5.76
41 11.63 | 3.03 | 12.92 3.42 15.51 430 | 16.80 | 4.58 | 18.09 4.86 20.68 5.42 | 23.26 | 6.22
43 11.63 | 3.33 | 12.92 3.71 15.51 4.62 | 16.80 | 4.93 | 18.09 5.23 20.68 5.85 | 23.26 | 6.70
45 11.63 | 3.61 | 12.92 4.00 15.51 497 | 16.80 | 5.30 | 18.09 5.64 20.68 6.30 | 23.26 | 7.24
48 11.63 | 4.06 | 12.92 4.62 15.51 5.52 | 16.80 | 5.91 | 18.09 6.29 19.70 6.63 | 19.78 | 6.41
50 11.63 | 4.76 12.92 5.15 15.51 5.94 15.76 | 5.88 15.86 5.74 15.92 5.44 16.05 | 5.33
52 11.63 | 5.11 | 11.73 4.99 11.99 4.80 | 12.18 | 4.75 | 12.15 4.65 12.03 4.45 | 12.79 | 4.61

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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TVR Ultra HR Series Engineering Data Book
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TVR Ultra HR 50/60Hz & TRANE

Table 2-9.2: 10HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 9.69 0.91 10.77 1.05 12.92 1.30 14.00 | 1.42 15.08 1.56 17.23 1.74 19.38 | 1.96

-2 9.69 0.93 10.77 1.05 12.92 1.31 14.00 | 1.42 15.08 1.56 17.23 1.75 19.38 | 2.00

0 9.69 0.95 10.77 1.06 12.92 1.32 14.00 | 1.43 15.08 1.57 17.23 1.80 19.38 | 2.02

2 9.69 0.96 10.77 1.08 12.92 1.33 14.00 | 1.43 15.08 1.60 17.23 1.81 19.38 | 2.02

4 9.69 0.97 10.77 1.09 12.92 1.35 14.00 | 1.44 15.08 1.61 17.23 1.81 19.38 | 2.03

6 9.69 0.97 10.77 1.09 12.92 1.37 14.00 | 1.47 15.08 1.61 17.23 1.82 19.38 | 2.03

8 9.69 0.98 10.77 1.10 12.92 1.38 14.00 | 1.47 15.08 1.61 17.23 1.82 19.38 | 2.04

10 9.69 0.99 10.77 1.11 12.92 1.39 14.00 | 1.48 15.08 1.64 17.23 1.87 19.38 | 2.06

12 9.69 0.99 10.77 1.14 12.92 1.40 14.00 | 1.50 15.08 1.64 17.23 1.88 19.38 | 2.07

14 9.69 1.01 10.77 1.17 12.92 1.41 14.00 | 1.50 15.08 1.65 17.23 1.89 19.38 | 2.16

16 9.69 1.03 10.77 1.18 12.92 1.43 14.00 | 1.52 15.08 1.65 17.23 1.98 19.38 | 2.32

18 9.69 1.03 10.77 1.18 12.92 1.45 14.00 | 1.64 15.08 1.80 17.23 2.29 19.38 | 2.60

20 9.69 1.03 10.77 1.21 12.92 1.59 14.00 | 1.87 15.08 2.16 17.23 2.36 19.38 | 2.64

21 9.69 1.04 10.77 1.21 12.92 1.65 14.00 | 1.89 15.08 2.17 17.23 2.41 19.38 | 2.66

50% 23 9.69 1.06 10.77 1.24 12.92 1.68 14.00 | 2.03 15.08 2.20 17.23 2.43 19.38 | 2.68
25 9.69 1.07 10.77 1.27 12.92 1.86 14.00 | 2.06 15.08 2.24 17.23 2.49 19.38 | 2.76

27 9.69 1.21 10.77 1.35 12.92 1.88 14.00 | 2.08 15.08 2.28 17.23 2.59 19.38 | 2.91

29 9.69 1.36 10.77 1.52 12.92 1.92 14.00 | 2.12 15.08 2.48 17.23 2.80 19.38 | 3.16

31 9.69 1.53 10.77 1.69 12.92 2.05 14.00 | 2.33 15.08 2.61 17.23 3.03 19.38 | 341

33 9.69 1.69 10.77 1.87 12.92 2.25 14.00 | 2.55 15.08 2.90 17.23 3.28 19.38 | 3.69

35 9.69 1.87 10.77 2.06 12.92 2.57 14.00 | 2.83 15.08 3.06 17.23 3.54 19.38 | 3.99

37 9.69 2.05 10.77 2.26 12.92 2.77 14.00 | 3.07 15.08 3.39 17.23 3.82 19.38 | 4.30

39 9.69 2.25 10.77 2.47 12.92 3.02 14.00 | 3.32 15.08 3.65 17.23 4.11 19.38 | 4.63

41 9.69 2.46 10.77 2.70 12.92 3.27 14.00 | 3.59 15.08 4.02 17.23 4.42 19.38 | 5.00

43 9.69 2.68 10.77 2.93 12.92 3.53 14.00 | 3.87 15.08 4.31 17.23 4.76 19.38 | 5.37

45 9.69 2.91 10.77 3.19 12.92 3.82 14.00 | 4.17 15.08 4.63 17.23 5.12 19.38 | 5.78

48 9.69 3.29 10.77 3.59 12.92 4.29 14.00 | 4.88 15.08 5.16 17.23 5.71 19.38 | 6.46

50 9.69 4.02 10.77 4.31 12.92 4.92 14.00 | 5.22 15.08 5.53 16.02 5.63 16.15 | 5.50

52 9.69 4.30 10.77 4.62 11.99 4.87 12.03 | 4.76 12.15 4.69 12.27 4.55 12.20 | 4.45

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.3: 12HP cooling capacity

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)

(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kw kw kw kw kw kw kW | kw kw kW kW kW kW | kw
-5 30.15 | 3.01 33.50 3.63 40.20 469 | 43.55| 5.23 | 46.90 5.76 53.60 6.98 | 60.30 | 8.02
-2 30.15 | 3.04 | 33.50 3.66 40.20 471 | 43.55 | 5.27 | 46.90 5.77 53.60 7.11 | 60.30 | 8.18
0 30.15 | 3.04 | 33.50 3.67 40.20 474 | 43.55 | 5.38 | 46.90 5.88 53.60 7.22 | 60.30 | 8.33
2 30.15 | 3.16 | 33.50 3.70 40.20 4,75 | 43.55 | 5.42 | 46.90 5.95 53.60 7.22 | 60.30 | 8.42
4 30.15 | 3.18 | 33.50 3.74 40.20 4.88 | 43.55 | 5.53 | 46.90 6.10 53.60 7.30 | 60.30 | 8.43
6 30.15 | 3.20 | 33.50 3.77 40.20 498 | 43.55 | 5.61 | 46.90 6.24 53.60 7.39 | 60.30 | 8.57
8 30.15 | 3.20 | 33.50 3.79 40.20 5.18 | 4355 | 5.71 | 46.90 6.26 53.60 7.42 | 60.30 | 9.06
10 30.15 | 3.25 33.50 3.99 40.20 5.26 | 43.55 | 5.85 | 46.90 6.37 53.60 7.54 | 60.30 | 9.72
12 30.15 | 3.35 33.50 4.13 40.20 5.29 | 4355 | 5.91 | 46.90 6.45 53.60 7.83 | 57.68 | 9.52
14 30.15 | 3.71 33.50 4,18 40.20 540 | 4355 | 5.94 | 46.90 6.71 53.60 8.42 | 56.27 | 9.52
16 30.15 | 3.83 33.50 4.31 40.20 5.61 | 43.55 | 6.38 | 46.90 7.22 53.60 9.10 | 54.87 | 9.51
18 30.15 | 4.02 33.50 4.54 40.20 6.05 | 43.55 | 6.88 | 46.90 7.77 52.30 9.50 | 53.55 | 9.52
20 30.15 | 4.32 33.50 4.94 40.20 6.53 | 43.55 | 7.41 | 46.90 8.33 50.97 9.52 | 52.15 | 9.52
21 30.15 | 4.48 | 33.50 5.14 40.20 6.79 | 4355 | 7.68 | 46.90 8.63 50.29 9.53 | 51.47 | 9.53
130% 23 30.15 | 4.81 33.50 5.58 40.20 7.32 | 4355 | 8.26 | 46.90 9.27 48.93 9.51 | 50.21 | 9.57
25 30.15 | 5.23 33.50 6.05 40.20 7.89 | 4355 | 8.90 | 45.42 9.51 47.51 9.52 | 48.68 | 9.54
27 30.15 | 5.69 33.50 6.54 40.20 8.48 | 43.55 | 9.58 | 43.93 9.52 45.90 9.49 | 47.14 | 9.54
29 30.15 6.16 33.50 7.10 40.20 9.15 41.44 | 9.49 42.47 9.52 44.57 9.55 45.61 | 9.56
31 30.15 | 6.69 33.50 7.67 39.08 9.50 | 40.03 | 9.50 | 40.94 9.51 43.09 9.58 | 44.05 | 9.58
33 30.15 | 7.24 | 33.50 8.27 37.61 9.50 | 3853 | 9.51 | 39.44 9.52 41.40 9.51 | 42.52 | 9.59
35 30.15 | 7.82 33.50 8.94 36.14 9.51 |37.06 | 9.52 | 38.04 9.54 39.85 9.53 | 40.99 | 9.61
37 30.15 | 8.45 33.50 9.64 34.73 9.54 |35.74 | 9.58 | 36.57 9.55 38.35 9.54 | 39.50 | 9.60
39 30.15 | 9.14 | 31.52 9.51 33.24 9.50 | 34.13 | 9.50 | 34.97 9.49 36.85 9.55 | 38.29 | 9.78
41 29.21 | 9.50 | 30.10 9.50 31.91 9.54 |32.69 | 9.51 | 33.63 9.58 34.13 8.85 | 34.25 | 8.41
43 27.87 | 9.50 | 28.78 9.55 29.27 8.87 | 29.37 | 8.50 | 29.69 8.21 29.93 7.52 | 30.08 | 7.28
45 24.87 | 8.56 | 25.13 8.24 25.45 7.60 | 2591 | 7.51 | 26.00 7.25 26.04 6.75 | 25.95 | 6.52
48 18.94 | 6.73 19.37 6.61 19.62 6.26 | 19.89 | 6.16 | 19.62 5.92 19.45 5.58 | 20.13 | 5.62
50 15.38 | 5.83 15.58 5.74 15.03 5.26 | 15,57 | 5.29 | 16.10 5.32 15.52 4.99 | 16.02 | 5.03
52 11.66 | 4.96 10.86 4.59 11.70 4.65 | 12.10 | 4.69 | 10.84 4.33 11.43 441 | 11.71 | 4.45
-5 27.83 | 2.82 30.92 3.25 37.11 429 | 40.20 | 4.75 | 43.29 5.32 49.48 6.39 | 55.66 | 7.38
-2 27.83 | 2.83 30.92 3.26 37.11 439 | 40.20 | 4.82 | 43.29 5.41 49.48 6.58 | 55.66 | 7.44
0 27.83 | 2.83 30.92 3.27 37.11 439 | 40.20 | 4.84 | 43.29 5.44 49.48 6.62 | 55.66 | 7.60
2 27.83 | 2.84 | 30.92 3.35 37.11 439 | 40.20 | 4.95 | 43.29 5.46 49.48 6.67 | 55.66 | 7.65
4 27.83 | 2.84 | 30.92 3.36 37.11 4.46 | 40.20 | 5.11 | 43.29 5.57 49.48 6.73 | 55.66 | 7.75
6 27.83 | 2.89 30.92 3.38 37.11 4.65 | 40.20 | 5.21 | 43.29 5.75 49.48 6.73 | 55.66 | 7.92
8 27.83 | 2.95 30.92 3.49 37.11 4.81 | 40.20 | 5.23 | 43.29 5.79 49.48 6.78 | 55.66 | 7.92
10 27.83 | 3.04 | 30.92 3.53 37.11 4.84 | 40.20 | 5.38 | 43.29 5.90 49.48 6.93 | 55.66 | 8.18
12 27.83 | 3.07 30.92 3.78 37.11 4.84 | 40.20 | 5.47 | 43.29 5.90 49.48 6.98 | 55.66 | 8.80
14 27.83 | 3.41 30.92 3.92 37.11 497 | 40.20 | 5.50 | 43.29 6.01 49.48 7.22 | 55.66 | 9.53
16 27.83 | 3.59 30.92 4.05 37.11 5.07 | 40.20 | 5.52 | 43.29 6.25 49.48 7.77 | 53.89 | 9.67
18 27.83 | 3.69 30.92 4.07 37.11 5.24 | 40.20 | 5.98 | 43.29 6.75 49.48 8.36 | 52.54 | 9.66
20 27.83 | 3.96 | 30.92 4.37 37.11 5.69 | 40.20 | 6.46 | 43.29 7.27 49.48 8.98 | 51.18 | 9.68
21 27.83 | 4.09 30.92 4.54 37.11 5.93 | 40.20 | 6.73 | 43.29 7.54 49.48 9.35 | 50.49 | 9.65
120% 23 27.83 | 4.41 30.92 4.89 37.11 6.41 | 40.20 | 7.27 | 43.29 8.13 48.08 9.66 | 49.11 | 9.65
25 27.83 | 4.74 | 30.92 5.33 37.11 6.93 | 40.20 | 7.83 | 43.29 8.77 46.70 9.65 | 47.80 | 9.66
27 27.83 | 5.11 30.92 5.79 37.11 7.51 | 40.20 | 8.45 | 43.29 9.41 45.30 9.66 | 46.37 | 9.67
29 27.83 | 5.49 30.92 6.31 37.11 8.12 | 40.20 | 9.10 | 41.85 9.66 43.78 9.66 | 44.88 | 9.68
31 27.83 | 5.95 30.92 6.83 37.11 8.75 | 40.20 | 9.82 | 40.41 9.67 42.30 9.67 | 43.40 | 9.70
33 27.83 | 6.47 30.92 7.38 37.11 9.44 | 38.07 | 9.67 | 38.94 9.67 40.97 9.73 | 41.88 | 9.73
35 27.83 | 6.99 30.92 8.01 35.78 9.69 |36.58 | 9.65 | 37.49 9.67 39.34 9.66 | 40.40 | 9.75
37 27.83 | 7.59 30.92 8.65 34.35 9.69 |35.20 | 9.68 | 36.12 9.69 37.87 9.68 | 38.92 | 9.76
39 27.83 | 8.19 30.92 9.36 32.96 9.66 |33.74 | 9.68 | 34.70 9.71 36.38 9.70 | 37.45 | 9.77
41 27.83 | 8.89 29.88 9.68 31.46 9.65 |32.35| 9.66 | 32.98 9.56 33.40 8.84 | 33.86 | 8.56
43 27.83 | 9.59 28.55 9.70 29.03 9.02 |29.13 | 8.65 | 29.42 8.37 29.84 7.63 | 30.00 | 7.39
45 24.64 | 8.64 | 24.86 8.30 25.37 7.74 | 25.87 | 7.63 | 25.93 7.40 26.05 6.89 | 26.51 | 6.79
48 19.07 | 6.87 19.11 6.61 19.38 6.26 | 19.17 | 6.02 | 19.38 5.91 20.76 599 | 19.89 | 5.61
50 15.25 | 5.83 15.08 5.59 14.92 5.25 | 1545 | 5.28 | 15.97 5.31 15.42 4.98 | 15.90 | 5.02
52 11.63 4.96 10.86 4.59 11.69 4.65 12.08 | 4.68 10.86 4.32 11.45 4.40 11.72 | 4.44

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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TVR Ultra HR Series Engineering Data Book

-
TVR Ultra HR 50/60Hz & mrane
Table 2-9.3: 12HP cooling capacity (continued)
L. Indoor temperature(°C DB/WB)
(;‘)’m'(“(':';:::i':y teg‘;"e"r‘;:;re DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
index) (°C DB) TC PI TC PI TC PI TC PI TC PI TC PI TC PI
KW | kW | kw KW KW KW | kW | kw KW KW kW KW KW | kw
5 25.51 | 2.55 | 2835 | 3.03 | 34.02 | 3.96 | 36.85 | 4.42 | 39.68 | 4.82 | 4535 | 5.85 | 51.02 | 6.80
2 2551 | 2.59 | 2835 | 3.03 | 34.02 | 3.98 | 36.85 | 4.43 | 39.68 | 492 | 4535 | 599 | 51.02 | 6.85
0 25.51 | 2.60 | 2835 | 3.04 | 34.02 | 3.99 | 36.85 | 4.48 | 39.68 | 496 | 4535 | 6.06 | 51.02 | 6.92
2 2551 | 2.61 | 2835 | 3.05 | 34.02 | 4.07 | 36.85 | 451 | 39.68 | 5.00 | 4535 | 6.10 | 51.02 | 6.95
4 25.51 | 2.65 | 2835 | 3.09 | 34.02 | 4.14 | 36.85 | 459 | 39.68 | 5.07 | 4535 | 6.11 | 51.02 | 7.06
6 2551 | 2.65 | 2835 | 3.11 | 34.02 | 4.17 | 36.85 | 4.67 | 39.68 | 520 | 4535 | 6.15 | 51.02 | 7.13
8 25.51 | 2.68 | 2835 | 3.15 | 34.02 | 4.25 | 36.85 | 4.74 | 39.68 | 5.29 | 4535 | 6.21 | 51.02 | 7.23
10 2551 | 2.74 | 2835 | 3.21 | 34.02 | 431 | 36.85 | 4.84 | 39.68 | 531 | 4535 | 6.29 | 51.02 | 7.34
12 25.51 | 2.78 | 2835 | 3.32 | 34.02 | 445 | 36.85 | 4.90 | 39.68 | 535 | 45.35 | 6.35 | 51.02 | 7.36
14 25.51 | 2.98 | 2835 | 3.65 | 34.02 | 449 | 36.85 | 4.97 | 39.68 | 5.49 | 4535 | 6.46 | 51.02 | 7.90
16 25.51 | 3.35 | 2835 | 3.72 | 34.02 | 4.54 | 36.85 | 5.06 | 39.68 | 5.56 | 45.35 | 6.61 | 51.02 | 8.49
18 25.51 | 3.42 | 2835 | 3.78 | 34.02 | 462 | 36.85 | 5.08 | 39.68 | 5.76 | 4535 | 7.12 | 51.02 | 9.16
20 25.51 | 3.60 | 28.35 | 3.96 | 34.02 | 4.86 | 36.85 | 552 | 39.68 | 6.22 | 4535 | 7.68 | 51.02 | 9.95
21 2551 | 3.73 | 2835 | 4.11 | 34.02 | 5.06 | 36.85 | 577 | 39.68 | 6.46 | 4535 | 7.97 | 49.50 | 9.82
110% 23 2551 | 4.01 | 2835 | 441 | 3402 | 552 | 36.85 | 6.26 | 39.68 | 7.00 | 4535 | 857 | 48.17 | 9.81
25 25.51 | 431 | 2835 | 4.75 | 34.02 | 6.02 | 36.85 | 6.78 | 39.68 | 7.59 | 4535 | 9.26 | 46.90 | 9.84
27 2551 | 4.63 | 2835 | 5.12 | 34.02 | 651 | 36.85 | 7.33 | 39.68 | 8.16 | 45.35 | 9.99 | 4552 | 9.83
29 25.51 | 5.00 | 2835 | 5.53 | 34.02 | 7.09 | 36.85 | 7.94 | 39.68 | 8.82 | 43.11 | 9.83 | 44.07 | 9.84
31 2551 | 538 | 2835 | 6.00 | 34.02 | 7.67 | 36.85 | 858 | 39.68 | 9.55 | 41.62 | 9.81 | 42.66 | 9.82
33 2551 | 5.78 | 2835 | 6.53 | 34.02 | 8.29 | 36.85 | 9.25 | 38.40 | 9.84 | 40.22 | 9.85 | 41.23 | 9.85
35 2551 | 6.24 | 2835 | 7.05 | 34.02 | 8.97 | 36.85 | 10.02 | 36.94 | 9.80 | 38.72 | 9.83 | 39.80 | 9.87
37 2551 | 6.75 | 2835 | 7.67 | 34.02 | 9.71 | 3475 | 9.83 | 3554 | 9.81 | 37.32 | 9.81 | 38.33 | 9.90
39 2551 | 7.32 | 2835 | 830 | 32.53 | 9.82 | 33.36 | 9.84 | 34.15 | 9.82 | 35.90 | 9.83 | 36.90 | 9.91
41 25.51 | 7.93 | 2835 | 899 | 31.18 | 9.82 | 31.96 | 9.84 | 32.58 | 9.70 | 32.98 | 8.99 | 33.43 | 8.70
43 25.51 | 8.58 | 2835 | 9.69 | 28.61 | 9.07 | 2873 | 8.72 | 29.13 | 852 | 29.49 | 7.79 | 29.75 | 7.54
45 2441 | 874 | 2459 | 840 | 2491 | 7.73 | 25.01 | 7.48 | 2552 | 7.36 | 26.03 | 7.01 | 2552 | 6.65
48 18.82 | 6.86 | 18.84 | 6.61 | 1951 | 6.39 | 19.34 | 6.15 | 19.57 | 6.05 | 20.47 | 5.98 | 19.63 | 5.60
50 1473 | 5.69 | 14.96 | 5.58 | 15.70 | 551 | 1532 | 5.28 | 15.83 | 5.31 | 15.30 | 4.97 | 15.78 | 5.01
52 11.23 | 4.81 | 10.85 | 459 | 11.67 | 4.64 | 12.05 | 4.68 | 10.87 | 4.32 | 11.45 | 439 | 11.72 | 4.44
5 23.19 | 232 | 25.77 | 2.66 | 30.92 | 3.53 | 33.50 | 3.96 | 36.08 | 4.48 | 41.23 | 532 | 46.38 | 6.14
2 23.19 | 2.35 | 25.77 | 2.72 | 30.92 | 3.58 | 33.50 | 4.02 | 36.08 | 452 | 41.23 | 5.38 | 46.38 | 6.25
0 23.19 | 2.37 | 25.77 | 2.74 | 30.92 | 3.64 | 33.50 | 4.06 | 36.08 | 453 | 41.23 | 5.45 | 46.38 | 6.28
2 23.19 | 237 | 25.77 | 2.82 | 3092 | 3.64 | 33.50 | 4.11 | 36.08 | 4.56 | 41.23 | 5.46 | 46.38 | 6.29
4 23.19 | 2.38 | 25.77 | 2.83 | 30.92 | 3.67 | 33.50 | 4.17 | 36.08 | 4.62 | 41.23 | 551 | 46.38 | 6.40
6 23.19 | 2.40 | 25.77 | 2.86 | 30.92 | 3.75 | 33.50 | 4.19 | 36.08 | 4.76 | 41.23 | 5.62 | 46.38 | 6.49
8 23.19 | 2.48 | 25.77 | 2.86 | 30.92 | 3.86 | 33.50 | 4.25 | 36.08 | 478 | 41.23 | 5.63 | 46.38 | 6.54
10 23.19 | 2.48 | 25.77 | 2.87 | 3092 | 3.97 | 33.50 | 4.29 | 36.08 | 4.80 | 41.23 | 5.68 | 46.38 | 6.55
12 23.19 | 2.50 | 25.77 | 2.99 | 30.92 | 3.97 | 33.50 | 4.34 | 36.08 | 4.85 | 41.23 | 573 | 46.38 | 6.68
14 23.19 | 2.65 | 25.77 | 3.31 | 30.92 | 4.11 | 33.50 | 4.44 | 36.08 | 494 | 41.23 | 5.80 | 46.38 | 6.72
16 23.19 | 3.04 | 25.77 | 3.37 | 30.92 | 4.14 | 33.50 | 4.58 | 36.08 | 5.04 | 41.23 | 591 | 46.38 | 7.06
18 23.19 | 3.16 | 25.77 | 3.44 | 3092 | 4.23 | 33.50 | 459 | 36.08 | 5.06 | 41.23 | 594 | 46.38 | 7.61
20 23.19 | 3.24 | 25.77 | 3.56 | 30.92 | 4.32 | 33.50 | 4.69 | 36.08 | 5.20 | 41.23 | 6.42 | 46.38 | 8.17
21 23.19 | 3.36 | 25.77 | 3.70 | 30.92 | 4.38 | 33.50 | 4.83 | 36.08 | 543 | 41.23 | 6.70 | 46.38 | 8.50
100% 23 23.19 | 3.61 | 25.77 | 3.96 | 30.92 | 4.73 | 33.50 | 5.28 | 36.08 | 5.92 | 41.23 | 7.25 | 46.38 | 9.14
25 23.19 | 3.89 | 25.77 | 4.26 | 30.92 | 5.10 | 33.50 | 5.74 | 36.08 | 6.40 | 41.23 | 7.81 | 46.38 | 9.88
27 23.19 | 419 | 25.77 | 4.60 | 30.92 | 5.55 | 33.50 | 6.26 | 36.08 | 6.98 | 41.23 | 8.44 | 44.66 | 10.00
29 23.19 | 450 | 25.77 | 4.96 | 30.92 | 6.07 | 33.50 | 6.81 | 36.08 | 7.57 | 41.23 | 9.17 | 43.27 | 9.97
31 23.19 | 4.84 | 25.77 | 5.33 | 30.92 | 6.61 | 33.50 | 7.37 | 36.08 | 8.19 | 41.23 | 9.91 | 41.88 | 9.99
33 23.19 | 521 | 2577 | 5.75 | 30.92 | 7.17 | 33.50 | 7.97 | 36.08 | 8.86 | 39.54 | 10.00 | 40.42 | 9.97
35 23.19 | 5.61 | 2577 | 6.21 | 3092 | 7.78 | 33.50 | 8.64 | 36.08 | 9.57 | 38.12 | 10.00 | 39.09 | 9.99
37 23.19 | 6.04 | 2577 | 6.70 | 30.92 | 843 | 33.50 | 9.35 | 35.08 | 9.97 | 36.71 | 9.97 | 37.71 | 10.02
39 23.19 | 6.50 | 25.77 | 7.28 | 30.92 | 9.10 | 33.50 | 10.11 | 33.65 | 9.97 | 35.34 | 10.02 | 36.19 | 9.96
41 23.19 | 6.99 | 25.77 | 7.86 | 30.92 | 9.86 | 31.52 | 9.98 | 32.22 | 9.92 | 32.54 | 9.12 | 32.90 | 8.86
43 23.19 | 7.57 | 25.77 | 855 | 2827 | 9.25 | 28.44 | 8.90 | 28.67 | 858 | 29.12 | 7.94 | 29.54 | 7.65
45 23.19 | 8.20 | 2438 | 851 | 2473 | 7.87 | 24.89 | 7.60 | 24.96 | 7.36 | 25.07 | 6.86 | 2550 | 6.76
48 18.58 | 6.89 | 18.75 | 6.68 | 19.60 | 6.52 | 19.05 | 6.14 | 19.70 | 6.18 | 19.68 | 5.84 | 19.36 | 5.59
50 14.94 | 5.83 | 15.16 | 5.73 | 15.09 | 538 | 1517 | 5.27 | 15.68 | 5.30 | 15.18 | 4.97 | 15.64 | 5.01
52 11.17 | 4.82 | 10.84 | 458 | 11.64 | 4.64 | 12.01 | 4.67 | 10.87 | 4.31 | 11.45 | 439 | 11.72 | 4.43

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.3: 12HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)

(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kw | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 20.87 | 2.08 | 23.19 2.33 27.83 3.09 | 30.15 | 3.53 | 32.47 3.83 | 37.11 4.55 41.75 | 5.40
-2 20.87 | 2.09 | 23.19 2.36 27.83 3.13 | 30.15 | 3.54 | 32.47 3.94 | 37.11 4.63 41.75 | 5.42
0 20.87 | 2.14 | 23.19 2.37 27.83 3.16 | 30.15 | 3.55 | 32.47 3.96 | 37.11 474 | 41.75 | 5.48
2 20.87 | 2.14 | 23.19 2.40 27.83 3.20 | 30.15 | 3.61 | 32.47 3.98 | 37.11 476 | 41.75 | 5.50
4 20.87 | 2.18 | 23.19 2.40 27.83 3.27 | 30.15 | 3.61 | 32.47 4.03 | 37.11 4.83 41.75 | 5.54
6 20.87 | 2.19 | 23.19 2.40 27.83 3.29 | 30.15 | 3.74 | 32.47 4.06 | 37.11 4.85 41.75 | 5.63
8 20.87 | 2.19 | 23.19 2.47 27.83 3.31 | 30.15 | 3.81 | 32.47 414 | 37.11 4.90 | 41.75 | 5.66
10 20.87 | 2.23 | 23.19 2.48 27.83 3.48 | 30.15 | 3.85 | 32.47 418 | 37.11 4.95 41.75 | 5.71
12 20.87 | 2.26 | 23.19 2.59 27.83 3.55 | 30.15 | 3.86 | 32.47 421 | 37.11 5.06 | 41.75 | 5.76
14 20.87 | 2.37 | 23.19 2.81 27.83 3.57 | 30.15 | 3.89 | 32.47 427 | 37.11 5.06 | 41.75 | 5.87
16 20.87 | 2.56 | 23.19 3.08 27.83 3.62 | 30.15 | 3.92 | 32.47 437 | 37.11 5.09 41.75 | 5.90
18 20.87 | 2.84 | 23.19 3.08 27.83 3.65 | 30.15 | 4.03 | 32.47 438 | 37.11 5.13 41.75 | 5.97
20 20.87 | 2.93 | 23.19 3.18 27.83 3.70 | 30.15 | 4.07 | 32.47 450 | 37.11 5.18 | 41.75 | 6.40
21 20.87 | 2.97 | 23.19 3.22 27.83 3.77 | 30.15 | 4.09 | 32.47 451 | 37.11 5.26 | 41.75 | 6.65
90% 23 20.87 | 3.17 | 23.19 3.46 27.83 4.07 | 30.15 | 4.38 | 32.47 471 | 37.11 5.68 | 41.75 | 7.23
25 20.87 | 3.42 | 23.19 3.73 27.83 439 | 30.15 | 4.74 | 32.47 5.10 | 37.11 6.18 | 41.75 | 7.80
27 20.87 | 3.66 | 23.19 4.01 27.83 4.72 | 30.15 | 5.10 | 32.47 5.56 | 37.11 6.75 41.75 | 8.43
29 20.87 | 3.96 | 23.19 4.33 27.83 5.09 | 30.15 | 5.52 | 32.47 6.06 | 37.11 7.33 41.75 | 9.14
31 20.87 | 4.26 | 23.19 4.66 27.83 5.50 | 30.15 | 5.97 | 32.47 6.64 | 37.11 7.98 | 41.75 | 9.85
33 20.87 | 4.58 | 23.19 5.02 27.83 5.94 | 30.15 | 6.52 | 32.47 7.21 | 37.11 8.66 | 40.07 | 9.99
35 20.87 | 493 | 23.19 5.39 27.83 6.39 | 30.15 | 7.12 | 32.47 7.82 | 37.11 9.37 38.64 | 9.98
37 20.87 | 5.29 | 23.19 5.82 27.83 6.96 | 30.15 | 7.72 | 32.47 8.51 | 37.11 | 10.17 | 37.31 | 9.96
39 20.87 | 5.71 | 23.19 6.24 27.83 7.58 | 30.15 | 8.39 | 32.47 9.22 | 35.03 9.99 35.84 | 9.96
41 20.87 | 6.14 | 23.19 6.72 27.83 8.22 | 30.15 | 9.08 | 32.47 9.99 | 32.67 9.37 32.90 | 8.98
43 20.87 | 6.59 | 23.19 7.25 27.83 8.93 | 28.59 | 9.09 | 28.75 8.75 | 29.04 8.00 29.24 | 7.64
45 20.87 | 7.07 | 23.19 7.81 24.78 8.00 | 25.09 | 7.73 | 25.20 7.48 | 25.33 6.99 25.78 | 6.89
48 18.82 | 6.97 | 18.91 6.74 19.20 6.37 | 19.48 | 6.26 | 19.28 6.03 | 20.14 5.96 19.38 | 5.58
50 15.00 | 5.83 | 15.24 5.71 15.57 5.50 | 15.71 | 5.39 | 15.29 5.16 | 15.28 4.96 15.75 | 4.99
52 10.93 | 4.68 | 11.37 4.71 11.78 4.63 | 12.16 | 4.66 | 12.53 4.69 | 11.62 4.38 11.90 | 4.42
-5 18.55 | 1.86 | 20.62 2.04 24.74 2.62 | 26.80 | 2.94 | 28.86 3.39 | 32.98 4.02 37.11 | 4.55
-2 18.55 | 1.87 | 20.62 2.04 24.74 2.63 | 26.80 | 2.97 | 28.86 3.39 | 32.98 4.04 37.11 | 4.65
0 18.55 | 1.88 | 20.62 2.05 24.74 2.67 | 26.80 | 2.97 | 28.86 3.43 | 32.98 4.06 37.11 | 4.71
2 18.55 | 1.89 | 20.62 2.08 24.74 2.71 | 26.80 | 3.06 | 28.86 3.46 | 32.98 4.06 37.11 | 4.72
4 18.55 | 1.90 | 20.62 2.10 24.74 2.75 | 26.80 | 3.13 | 28.86 3.51 | 32.98 4.13 37.11 | 4.74
6 18.55 | 1.90 | 20.62 2.11 24.74 2.79 | 26.80 | 3.16 | 28.86 3.52 | 32.98 4.13 37.11 | 4.76
8 18.55 | 1.92 | 20.62 2.14 24.74 2.83 | 26.80 | 3.31 | 28.86 3.55 | 32.98 4.15 37.11 | 4.79
10 18.55 | 1.92 | 20.62 2.16 24.74 2.85 | 26.80 | 3.38 | 28.86 3.60 | 32.98 4.23 37.11 | 4.86
12 18.55 | 1.96 | 20.62 2.23 24.74 3.00 | 26.80 | 3.39 | 28.86 3.66 | 32.98 4.33 37.11 | 4.86
14 18.55 | 2.03 | 20.62 2.27 24.74 3.18 | 26.80 | 3.43 | 28.86 3.68 | 32.98 4.34 37.11 | 4.99
16 18.55 | 2.19 | 20.62 2.53 24.74 3.21 | 26.80 | 3.47 | 28.86 3.72 | 32.98 4.40 37.11 | 5.03
18 18.55 | 2.56 | 20.62 2.77 24.74 3.24 | 26.80 | 3.51 | 28.86 3.80 | 32.98 4.46 37.11 | 5.04
20 18.55 | 2.60 | 20.62 2.83 24.74 3.25 | 26.80 | 3.61 | 28.86 3.90 | 32.98 4.49 37.11 | 5.09
21 18.55 | 2.64 | 20.62 2.86 24.74 3.30 | 26.80 | 3.65 | 28.86 3.95 | 32.98 4.56 37.11 | 5.21
80% 23 18.55 | 2.76 | 20.62 3.00 24.74 3.47 | 26.80 | 3.73 | 28.86 3.97 | 32.98 4.57 37.11 | 5.47
25 18.55 | 2.97 | 20.62 3.22 24.74 3.75 | 26.80 | 4.03 | 28.86 430 | 32.98 4.84 37.11 | 5.99
27 18.55 | 3.20 | 20.62 3.47 24.74 4.03 | 26.80 | 4.33 | 28.86 4.64 | 32.98 5.24 37.11 | 6.51
29 18.55 | 3.44 | 20.62 3.74 24.74 436 | 26.80 | 4.67 | 28.86 5.01 | 32.98 5.68 37.11 | 7.10
31 18.55 | 3.70 | 20.62 4.04 24.74 4.69 | 26.80 | 5.06 | 28.86 5.40 | 32.98 6.24 37.11 | 7.75
33 18.55 | 3.98 | 20.62 4.34 24.74 5.07 | 26.80 | 5.45 | 28.86 5.85 | 32.98 6.83 37.11 | 8.42
35 18.55 | 4.29 | 20.62 4.67 24.74 5.45 | 26.80 | 5.88 | 28.86 6.29 | 32.98 7.44 37.11 | 9.13
37 18.55 | 4.60 | 20.62 5.02 24.74 5.89 | 26.80 | 6.35 | 28.86 6.83 | 32.98 8.10 37.11 | 9.88
39 18.55 | 4.95 | 20.62 5.41 24.74 6.35 | 26.80 | 6.84 | 28.86 7.45 | 32.98 8.81 35.45 | 9.97
41 18.55 | 5.33 | 20.62 5.82 24.74 6.82 | 26.80 | 7.41 | 28.86 8.08 | 32.98 9.53 32.99 | 9.24
43 18.55 | 5.72 | 20.62 6.26 24.74 7.34 | 26.80 | 8.02 | 28.86 8.81 | 29.20 8.27 29.32 | 7.86
45 18.55 | 6.16 | 20.62 6.71 24.74 7.94 | 25.11 | 7.85 | 25.21 7.59 | 25.49 7.12 25.54 | 6.86
48 18.55 | 6.84 | 19.10 6.83 19.32 6.43 | 19.40 | 6.25 | 19.64 6.15 | 19.64 5.80 19.86 | 5.69
50 15.12 | 5.87 | 15.26 5.71 16.03 5.62 | 16.12 | 5.52 | 15.78 5.28 | 16.33 5.22 15.82 | 4.98
52 11.42 | 4.81 11.87 4.84 11.46 4.50 12.28 | 4.65 12.65 4.68 11.78 4.37 12.06 | 4.41

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.3: 12HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 16.23 | 1.58 18.04 1.80 21.65 2.25 23.45 | 2.49 25.25 2.74 28.86 3.32 32.47 | 3.94

-2 16.23 | 1.58 18.04 1.80 21.65 2.25 2345 | 2.54 25.25 2.90 28.86 3.40 32.47 | 3.95

0 16.23 | 1.60 18.04 1.83 21.65 2.27 23.45 | 2.65 25.25 2.94 28.86 3.43 32.47 | 3.98

2 16.23 | 1.60 18.04 1.84 21.65 2.28 23.45 | 2.66 25.25 2.94 28.86 3.45 32.47 | 3.98

4 16.23 | 1.63 18.04 1.85 21.65 2.30 23.45 | 2.66 25.25 2.94 28.86 3.53 32.47 | 3.98

6 16.23 | 1.68 18.04 1.85 21.65 2.44 2345 | 2.71 25.25 3.00 28.86 3.58 32.47 | 4.02

8 16.23 | 1.72 18.04 1.88 21.65 2.45 2345 | 2.71 25.25 3.13 28.86 3.58 32.47 | 4.08

10 16.23 | 1.72 18.04 1.89 21.65 2.49 23.45 | 2.75 25.25 3.18 28.86 3.62 32.47 | 4.09

12 16.23 | 1.72 18.04 1.93 21.65 2.49 23.45 | 2.89 25.25 3.22 28.86 3.65 3247 | 4.11

14 16.23 | 1.72 18.04 1.93 21.65 2.72 23.45 | 2.98 25.25 3.25 28.86 3.67 32.47 | 4.23

16 16.23 | 1.81 18.04 2.25 21.65 2.82 23.45 | 3.00 25.25 3.27 28.86 3.72 32.47 | 4.25

18 16.23 | 2.06 18.04 2.46 21.65 2.83 23.45 | 3.05 25.25 3.27 28.86 3.81 32.47 | 4.27

20 16.23 | 2.31 18.04 2.49 21.65 2.88 23.45 | 3.09 25.25 3.28 28.86 3.85 32.47 | 4.39

21 16.23 | 2.31 18.04 2.52 21.65 2.90 2345 | 3.17 25.25 3.36 28.86 3.93 32.47 | 4.48

70% 23 16.23 | 2.40 18.04 2.60 21.65 2.99 23.45 | 3.19 25.25 3.37 28.86 4.00 32.47 | 4.54
25 16.23 | 2.56 18.04 2.77 21.65 3.17 2345 | 3.39 25.25 3.59 28.86 4.01 32.47 | 4.64

27 16.23 | 2.76 18.04 2.99 21.65 3.43 23.45 | 3.66 25.25 3.88 28.86 4.33 32.47 | 5.02

29 16.23 | 2.98 18.04 3.22 21.65 3.70 23.45 | 3.95 25.25 4.20 28.86 4.70 32.47 | 5.41

31 16.23 | 3.20 18.04 3.46 21.65 3.99 23.45 | 4.26 25.25 4.54 28.86 5.08 32.47 | 5.87

33 16.23 | 3.45 18.04 3.73 21.65 4.30 23.45 | 4.59 25.25 4.90 28.86 5.47 32.47 | 6.36

35 16.23 | 3.71 18.04 4.01 21.65 4.62 23.45 | 4.95 25.25 5.28 28.86 5.91 32.47 | 6.99

37 16.23 | 3.98 18.04 4.32 21.65 4.99 23.45 | 5.34 25.25 5.67 28.86 6.37 32.47 | 7.63

39 16.23 | 4.28 18.04 4.64 21.65 5.37 23.45 | 5.75 25.25 6.12 28.86 6.90 32.47 | 8.32

41 16.23 | 4.60 18.04 4.98 21.65 5.77 23.45 | 6.20 25.25 6.59 28.86 7.44 | 32.47 | 9.06

43 16.23 | 4.93 18.04 5.35 21.65 6.22 23.45 | 6.67 25.25 7.12 28.86 8.11 29.46 | 8.20

45 16.23 | 5.30 18.04 5.74 21.65 6.69 2345 | 7.16 25.25 7.66 25.62 7.30 25.77 | 7.05

48 16.23 | 5.90 18.04 6.39 19.46 6.55 19.61 | 6.38 19.69 6.20 19.96 5.92 20.58 | 5.96

50 15.34 | 5.95 15.40 5.77 15.61 5.47 15.72 | 5.37 16.20 5.40 15.86 5.07 15.85 | 4.97

52 11.52 | 4.80 11.58 4.70 11.99 4.62 11.92 | 4.52 12.27 4.55 11.91 4.36 12.20 | 4.40

-5 13.92 | 1.36 15.46 1.53 18.55 1.83 20.10 | 2.02 21.65 2.15 24.74 2.78 27.83 | 3.26

-2 13.92 | 1.38 15.46 1.54 18.55 1.83 20.10 | 2.11 21.65 2.30 24.74 2.80 27.83 | 3.30

0 13.92 | 1.39 15.46 1.55 18.55 1.84 20.10 | 2.11 21.65 2.35 24.74 2.85 27.83 | 3.36

2 1392 | 141 15.46 1.55 18.55 1.84 20.10 | 2.11 21.65 2.37 24.74 2.88 27.83 | 3.36

4 13.92 | 1.43 15.46 1.58 18.55 1.87 20.10 | 2.13 21.65 2.37 24.74 2.97 27.83 | 3.38

6 13.92 | 1.44 15.46 1.59 18.55 1.89 20.10 | 2.14 21.65 2.38 24.74 2.98 27.83 | 3.39

8 13.92 | 144 15.46 1.60 18.55 1.90 20.10 | 2.16 21.65 2.45 24.74 3.05 27.83 | 3.45

10 13.92 | 1.45 15.46 1.62 18.55 1.92 20.10 | 2.18 21.65 2.46 24.74 3.06 27.83 | 3.46

12 13.92 | 146 15.46 1.62 18.55 2.04 20.10 | 2.35 21.65 2.66 24.74 3.10 27.83 | 3.47

14 13.92 | 1.47 15.46 1.63 18.55 2.10 20.10 | 2.42 21.65 2.72 24.74 3.13 27.83 | 3.49

16 13.92 | 1.50 15.46 1.73 18.55 2.43 20.10 | 2.57 21.65 2.80 24.74 3.14 | 27.83 | 3.52

18 13.92 | 1.52 15.46 2.06 18.55 2.46 20.10 | 2.59 21.65 2.82 24.74 3.21 27.83 | 3.56

20 13.92 | 1.88 15.46 2.15 18.55 2.48 20.10 | 2.68 21.65 2.82 24.74 3.22 27.83 | 3.60

21 13.92 | 1.99 15.46 2.19 18.55 2.52 20.10 | 2.68 21.65 2.90 24.74 3.30 27.83 | 3.74

60% 23 13.92 | 2.00 15.46 2.24 18.55 2.59 20.10 | 2.74 21.65 2.94 24.74 3.32 27.83 | 3.75
25 13.92 | 2.01 15.46 2.35 18.55 2.68 20.10 | 2.85 21.65 3.02 24.74 3.36 27.83 | 3.90

27 13.92 | 2.08 15.46 2.54 18.55 2.88 20.10 | 3.05 21.65 3.22 24.74 3.56 27.83 | 4.06

29 13.92 | 2.33 15.46 2.73 18.55 3.11 20.10 | 3.30 21.65 3.49 24.74 3.85 27.83 | 4.38

31 13.92 | 245 15.46 2.95 18.55 3.35 20.10 | 3.57 21.65 3.76 24.74 4.17 27.83 | 4.73

33 13.92 | 2.66 15.46 3.18 18.55 3.61 20.10 | 3.84 21.65 4.06 24.74 4.50 27.83 | 5.13

35 13.92 | 2.88 15.46 3.42 18.55 3.89 20.10 | 4.14 21.65 4.38 24.74 4.84 | 27.83 | 5.53

37 13.92 | 3.25 15.46 3.67 18.55 4.19 20.10 | 4.45 21.65 4.71 24.74 5.24 27.83 | 5.96

39 13.92 | 3.58 15.46 3.94 18.55 4.50 20.10 | 4.79 21.65 5.09 24.74 5.64 | 27.83 | 6.42

41 13.92 | 3.85 15.46 4.23 18.55 4.85 20.10 | 5.16 21.65 5.48 24.74 6.07 27.83 | 6.94

43 13.92 | 4.13 15.46 4.54 18.55 5.20 20.10 | 5.54 21.65 5.89 24.74 6.55 27.83 | 7.47

45 13.92 | 444 15.46 4.88 18.55 5.60 20.10 | 5.97 21.65 6.32 24.74 7.05 25.86 | 7.28

48 13.92 | 4.94 15.46 5.42 18.55 6.22 20.10 | 6.64 19.82 6.34 19.90 5.97 20.37 | 5.93

50 13.92 | 5.37 15.46 5.81 15.74 5.57 15.81 | 543 16.13 5.38 16.25 5.18 16.75 | 5.21

52 11.60 | 4.82 11.62 4.68 12.04 4.60 12.40 | 4.63 11.87 4.40 12.01 4.34 12.30 | 4.38

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.3: 12HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 11.60 | 1.12 12.88 1.23 15.46 1.51 16.75 | 1.64 18.04 1.77 20.62 2.16 23.19 | 2.53

-2 11.60 | 1.14 | 12.88 1.25 15.46 1.52 | 16.75 | 1.66 | 18.04 1.77 20.62 2.22 | 23.19 | 2.55

0 11.60 | 1.15 | 12.88 1.26 15.46 1.52 | 16.75 | 1.70 | 18.04 1.79 20.62 2.22 | 23.19 | 2.57

2 11.60 | 1.15 | 12.88 1.26 15.46 1.53 | 16.75 | 1.70 | 18.04 1.80 20.62 2.28 | 23.19 | 2.61

4 11.60 | 1.15 | 12.88 1.28 15.46 1.57 | 16.75 | 1.71 | 18.04 1.82 20.62 2.29 | 23.19 | 2.70

6 11.60 | 1.16 | 12.88 1.29 15.46 1.58 | 16.75 | 1.71 | 18.04 1.90 20.62 2.30 | 23.19 | 2.72

8 11.60 | 1.16 | 12.88 1.30 15.46 1.60 | 16.75 | 1.74 | 18.04 1.92 20.62 2.34 | 23.19 | 2.78

10 11.60 | 1.17 | 12.88 1.31 15.46 1.62 | 16.75 | 1.76 | 18.04 1.96 20.62 243 | 23.19 | 2.82

12 11.60 | 1.19 | 12.88 1.32 15.46 1.63 | 16.75 | 1.77 | 18.04 1.98 20.62 243 | 23.19 | 2.89

14 11.60 | 1.21 | 12.88 1.32 15.46 1.69 | 16.75 | 1.84 | 18.04 2.10 20.62 2.57 | 23.19 | 2.89

16 11.60 | 1.22 | 12.88 1.32 15.46 1.73 | 16.75 | 2.10 | 18.04 2.33 20.62 2.64 | 23.19 | 2.91

18 11.60 | 1.26 | 12.88 1.52 15.46 2.09 | 16.75 | 2.23 | 18.04 2.39 20.62 2.67 | 23.19 | 2.95

20 11.60 | 1.27 | 12.88 1.64 15.46 2.13 | 16.75 | 2.23 | 18.04 2.39 20.62 2.67 | 23.19 | 2.98

21 11.60 | 1.43 | 12.88 1.71 15.46 2.14 | 16.75 | 2.27 | 18.04 241 20.62 2.71 | 23.19 | 3.03

50% 23 11.60 | 1.48 | 12.88 1.85 15.46 2.19 | 16.75 | 2.34 | 18.04 2.49 20.62 2.72 | 23.19 | 3.05
25 11.60 | 1.60 | 12.88 1.86 15.46 2.27 | 16.75 | 2.39 | 18.04 2.53 20.62 2.80 | 23.19 | 3.11

27 11.60 | 1.72 | 12.88 1.89 15.46 2.39 | 16.75 | 2.53 | 18.04 2.66 20.62 292 | 23.19 | 3.24

29 11.60 | 1.77 | 12.88 1.91 15.46 2.58 | 16.75 | 2.72 | 18.04 2.86 20.62 3.13 | 23.19 | 3.51

31 11.60 | 1.77 | 12.88 2.07 15.46 2.79 | 16.75 | 2.94 | 18.04 3.09 20.62 3.39 | 23.19 | 3.79

33 11.60 | 1.96 | 12.88 2.26 15.46 3.01 | 16.75 | 3.18 | 18.04 3.34 20.62 3.66 | 23.19 | 4.10

35 11.60 | 2.15 | 12.88 2.47 15.46 324 | 16.75 | 3.42 | 18.04 3.60 20.62 3.94 | 23.19 | 4.42

37 11.60 | 2.41 | 12.88 2.68 15.46 3.48 | 16.75 | 3.67 | 18.04 3.87 20.62 4.25 | 23.19 | 4.77

39 11.60 | 2.61 | 12.88 2.91 15.46 3.74 | 16.75 | 3.95 | 18.04 4.16 20.62 4.57 | 23.19 | 5.14

41 11.60 | 2.85 | 12.88 3.16 15.46 4.01 | 16.75 | 4.25 | 18.04 4.48 20.62 4.93 | 23.19 | 5.52

43 11.60 | 3.08 | 12.88 3.41 15.46 431 | 16.75 | 4.56 | 18.04 4.81 20.62 5.29 | 23.19 | 5.95

45 11.60 | 3.34 | 12.88 3.70 15.46 4.62 | 16.75 | 4.89 | 18.04 5.16 20.62 5.69 | 23.19 | 6.40

48 11.60 | 3.76 12.88 4.24 15.46 5.13 16.75 | 5.44 18.04 5.74 20.09 6.15 20.18 | 6.00

50 11.60 | 4.51 | 12.88 4.84 15.46 5.50 | 16.00 | 5.55 | 16.05 5.42 16.28 5.22 | 16.57 | 5.18

52 11.60 | 4.82 | 11.80 4.75 12.01 459 | 1198 | 4.48 | 12.32 4.51 12.54 4.45 | 12.86 | 4.48

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.4: 14HP cooling capacity
Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kw kwW kw kw kw kw kW | kw kw kW kW kW kw | kw
-5 36.00 4.11 40.00 4.47 48.00 5.85 52.00 | 6.85 56.00 7.52 64.00 8.84 72.00 | 10.90
-2 36.00 4.13 40.00 4.52 48.00 6.12 52.00 | 6.89 56.00 7.55 64.00 9.20 72.00 | 10.97
0 36.00 4.15 40.00 4.62 48.00 6.16 52.00 | 6.91 56.00 7.61 64.00 9.38 72.00 | 11.04
2 36.00 4.16 40.00 4.62 48.00 6.21 52.00 | 6.96 56.00 7.68 64.00 9.46 72.00 | 11.26
4 36.00 4.18 40.00 4.65 48.00 6.21 52.00 | 6.97 56.00 7.76 64.00 9.50 72.00 | 11.40
6 36.00 4.24 40.00 4.67 48.00 6.28 52.00 | 7.00 56.00 7.91 64.00 9.59 72.00 | 11.48
8 36.00 4.27 40.00 4.70 48.00 6.30 52.00 | 7.23 56.00 7.91 64.00 9.60 72.00 | 11.64
10 36.00 4.31 40.00 4.83 48.00 6.46 52.00 | 7.34 56.00 8.14 64.00 9.72 72.00 | 11.70
12 36.00 4.40 40.00 4.99 48.00 6.62 52.00 | 7.50 56.00 8.27 64.00 9.88 72.00 | 12.09
14 36.00 4.52 40.00 5.07 48.00 6.86 52.00 | 7.61 56.00 8.37 64.00 9.92 70.18 | 11.01
16 36.00 4.72 40.00 5.28 48.00 7.07 52.00 | 7.65 56.00 8.43 64.00 10.14 | 68.41 | 11.00
18 36.00 5.08 40.00 5.73 48.00 7.09 52.00 | 7.81 56.00 8.45 64.00 10.31 | 66.51 | 11.02
20 36.00 5.50 40.00 5.96 48.00 7.22 52.00 | 8.13 56.00 9.10 64.00 11.10 | 64.69 | 11.01
21 36.00 5.69 40.00 6.21 48.00 7.50 52.00 | 8.44 56.00 9.43 62.12 11.00 | 63.77 | 11.03
130% 23 36.00 6.10 40.00 6.66 48.00 8.16 52.00 | 9.13 56.00 10.21 60.36 11.01 | 62.01 | 11.00
25 36.00 6.53 40.00 7.14 48.00 8.81 52.00 | 9.85 56.00 10.93 58.51 11.01 | 60.25 | 11.04
27 36.00 6.99 40.00 7.63 48.00 9.50 52.00 | 10.61 | 53.70 10.99 56.63 10.98 | 58.38 | 11.02
29 36.00 7.46 40.00 8.14 48.00 10.22 | 50.55 | 11.00 | 51.93 11.01 54.88 11.01 | 56.51 | 11.01
31 36.00 7.95 40.00 8.69 48.00 11.02 | 48.86 | 11.02 | 50.22 11.03 53.09 10.99 | 54.54 | 11.00
33 36.00 8.47 40.00 9.38 45.73 10.99 | 47.11 | 11.03 | 48.44 11.01 51.46 11.07 | 52.66 | 10.98
35 36.00 9.03 40.00 10.11 | 44.05 11.00 | 45.32 | 11.00 | 46.85 11.07 | 49.60 11.07 | 51.23 | 11.18
37 36.00 9.66 40.00 10.90 | 42.35 11.00 | 43.62 | 11.02 | 45.04 11.06 | 47.65 11.04 | 49.35 | 11.16
39 36.00 | 10.37 | 38.19 10.98 40.67 10.98 | 42.01 | 11.04 | 43.21 11.02 45.77 11.01 | 4792 | 11.34
41 36.00 | 11.22 | 36.53 10.98 39.07 11.05 | 40.20 | 11.03 | 41.33 11.00 | 44.33 11.20 | 45.55 | 11.07
43 33.65 | 10.99 | 34.83 10.99 37.29 11.02 | 38.57 | 11.10 | 39.39 10.99 | 42.34 | 11.18 | 43.33 | 11.08
45 31.95 | 11.02 | 32.97 10.98 35.31 11.04 | 36.57 | 11.12 | 37.39 10.99 | 40.20 11.18 | 41.13 | 11.08
48 29.33 | 11.05 | 30.28 11.01 32.38 11.05 | 34.14 | 11.33 | 33.71 10.77 34.57 10.27 | 35.21 | 10.16
50 26.16 | 10.42 | 26.23 10.04 | 26.73 9.51 27.11 | 9.36 26.93 8.98 27.61 8.69 28.71 | 8.76
52 19.87 8.46 20.19 8.28 21.20 8.15 20.00 | 7.56 20.74 7.60 19.88 7.05 20.62 | 7.09
-5 33.23 3.86 36.92 4.19 44,31 5.49 48.00 | 6.13 51.69 6.83 59.08 8.28 66.46 | 9.68
-2 33.23 3.89 36.92 4.20 44,31 5.51 48.00 | 6.25 51.69 6.92 59.08 8.32 66.46 | 9.82
0 33.23 3.92 36.92 4.24 44,31 5.51 48.00 | 6.26 51.69 6.95 59.08 8.35 66.46 | 9.84
2 33.23 3.93 36.92 4.25 44,31 5.59 48.00 | 6.30 51.69 6.95 59.08 8.41 66.46 | 10.02
4 33.23 3.96 36.92 4.31 44,31 5.66 48.00 | 6.35 51.69 7.03 59.08 8.67 66.46 | 10.11
6 33.23 4.00 36.92 4.33 44,31 5.69 48.00 | 6.57 51.69 7.23 59.08 8.70 66.46 | 10.14
8 33.23 4.01 36.92 4.37 44,31 5.90 48.00 | 6.59 51.69 7.30 59.08 8.84 66.46 | 10.26
10 33.23 4.05 36.92 4.48 44,31 5.90 48.00 | 6.73 51.69 7.41 59.08 8.95 66.46 | 10.30
12 33.23 4.16 36.92 4.58 44.31 6.03 48.00 | 6.89 51.69 7.49 59.08 8.95 66.46 | 10.48
14 33.23 4.24 36.92 4.70 44.31 6.39 48.00 | 6.94 51.69 7.66 59.08 9.06 66.46 | 10.70
16 33.23 4.40 36.92 4.96 44.31 6.42 48.00 | 7.13 51.69 7.73 59.08 9.12 66.46 | 10.76
18 33.23 4.71 36.92 5.38 44.31 6.52 48.00 | 7.15 51.69 7.91 59.08 9.14 65.00 | 11.20
20 33.23 5.18 36.92 5.60 44.31 6.59 48.00 | 7.17 51.69 8.03 59.08 9.76 63.25 | 11.17
21 33.23 5.32 36.92 5.77 44.31 6.76 48.00 | 7.45 51.69 8.34 59.08 10.13 | 62.33 | 11.17
120% 23 33.23 5.71 36.92 6.21 44.31 7.26 48.00 | 8.11 51.69 9.02 59.08 10.89 | 60.55 | 11.19
25 33.23 6.11 36.92 6.64 44.31 7.81 48.00 | 8.76 51.69 9.69 57.21 11.17 | 58.87 | 11.17
27 33.23 6.53 36.92 7.11 44,31 8.46 48.00 | 9.44 51.69 10.46 55.56 11.19 | 57.09 | 11.16
29 33.23 6.96 36.92 7.57 44.31 9.15 48.00 | 10.16 | 51.69 11.28 53.73 11.19 | 55.30 | 11.16
31 33.23 7.42 36.92 8.09 44.31 9.86 48.00 | 10.97 | 49.18 11.17 52.00 11.18 | 53.71 | 11.27
33 33.23 7.91 36.92 8.63 44.31 10.63 | 46.18 | 11.16 | 47.55 11.18 50.45 11.24 | 51.91 | 11.24
35 33.23 8.42 36.92 9.20 43.33 11.17 | 44.52 | 11.17 | 45.81 11.20 | 48.66 11.22 | 50.21 | 11.35
37 33.23 8.96 36.92 9.84 41.70 11.18 | 42.84 | 11.16 | 44.15 11.16 | 46.86 11.21 | 48.39 | 11.33
39 33.23 9.57 36.92 10.60 | 40.04 11.19 | 41.17 | 11.19 | 42.51 11.22 | 45.04 | 11.19 | 46.56 | 11.30
41 33.23 | 10.24 | 36.01 11.17 38.34 11.20 | 39.62 | 11.22 | 40.74 11.19 | 43.15 11.16 | 44.73 | 11.27
43 33.23 | 11.01 | 34.40 11.18 36.80 11.23 | 37.86 | 11.19 | 39.16 11.28 | 41.73 11.36 | 42.76 | 11.25
45 31.66 | 11.18 | 32.75 11.18 35.01 11.22 | 36.00 | 11.20 | 36.96 11.18 39.69 11.37 | 41.18 | 11.47
48 29.01 | 11.20 | 30.09 11.21 32.16 11.24 | 33.31 | 11.32 | 33.53 10.95 34.28 10.49 | 33.82 | 9.90
50 25.91 | 10.51 | 26.24 10.24 | 26.73 9.72 27.21 | 9.55 26.99 9.19 27.09 8.67 28.15 | 8.74
52 19.60 8.46 19.33 8.08 20.90 8.15 19.74 | 7.55 20.46 7.59 22.02 7.68 20.36 | 7.08

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.4: 14HP cooling capacity (continued)

TRANE

TVR Ultra HR 50/60Hz

Combination Indoor temperature(°C DB/WB)
(%) te:‘:'zdr‘;‘t’:re DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°C DB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW kW kW kW kW kW kW kW kW kW kW kW kw. kW
-5 30.46 | 3.63 | 33.85 | 3.89 | 40.62 | 486 | 44.00 | 551 | 47.38 | 6.18 | 54.15 | 7.53 | 60.92 | 8.64
-2 30.46 | 3.64 | 33.85 | 397 | 40.62 | 495 | 44.00 | 560 | 47.38 | 6.32 | 54.15 | 7.60 | 60.92 | 8.67
0 30.46 | 3.65 | 33.85 | 3.98 | 40.62 | 499 | 44.00 | 570 | 47.38 | 6.34 | 54.15 | 7.71 | 60.92 | 8.74
2 30.46 | 3.69 | 33.85 | 4.02 | 40.62 | 5.03 | 44.00 | 585 | 47.38 | 6.45 | 54.15 | 7.81 | 60.92 | 8.93
4 30.46 | 3.71 | 33.85 | 4.02 | 40.62 | 510 | 44.00 | 588 | 47.38 | 6.49 | 54.15 | 7.86 | 60.92 | 8.96
6 30.46 | 3.76 | 33.85 | 4.08 | 40.62 | 522 | 44.00 | 588 | 47.38 | 6.58 | 54.15 | 7.89 | 60.92 | 9.23
8 30.46 | 3.78 | 33.85 | 4.09 | 40.62 | 522 | 44.00 | 589 | 4738 | 6.59 | 54.15 | 8.02 | 60.92 | 9.24
10 30.46 | 3.79 | 33.85 | 4.15 | 40.62 | 525 | 44.00 | 6.13 | 4738 | 6.72 | 54.15 | 8.12 | 60.92 | 9.28
12 30.46 | 3.87 | 33.85 | 421 | 40.62 | 539 | 44.00 | 6.24 | 47.38 | 6.90 | 54.15 | 8.20 | 60.92 | 9.40
14 30.46 | 3.96 | 33.85 | 437 | 40.62 | 576 | 44.00 | 639 | 47.38 | 6.94 | 54.15 | 839 | 60.92 | 9.45
16 30.46 | 4.09 | 33.85 | 453 | 40.62 | 592 | 44.00 | 6.45 | 4738 | 6.97 | 54.15 | 839 | 60.92 | 9.54
18 30.46 | 4.35 | 33.85 | 496 | 40.62 | 6.05 | 44.00 | 6.45 | 4738 | 7.12 | 54.15 | 8.42 | 60.92 | 9.92
20 30.46 | 4.87 | 3385 | 525 | 40.62 | 6.16 | 44.00 | 6.61 | 47.38 | 7.22 | 54.15 | 8.62 | 60.92 | 10.65
21 30.46 | 4.97 | 3385 | 539 | 40.62 | 6.21 | 44.00 | 6.66 | 4738 | 7.42 | 54.15 | 8.74 | 60.92 | 11.03
110% 23 30.46 | 5.33 | 33.85 | 576 | 40.62 | 6.67 | 44.00 | 7.17 | 4738 | 7.86 | 54.15 | 9.48 | 59.18 | 11.33
25 30.46 | 5.69 | 33.85 | 6.15 | 40.62 | 7.15 | 44.00 | 7.70 | 47.38 | 8.49 | 54.15 | 10.21 | 57.46 | 11.37
27 30.46 | 6.08 | 33.85 | 6.58 | 40.62 | 7.66 | 44.00 | 828 | 47.38 | 9.19 | 54.15 | 10.99 | 55.75 | 11.38
29 30.46 | 6.48 | 3385 | 7.02 | 40.62 | 817 | 44.00 | 896 | 4738 | 9.91 | 52.61 | 11.33 | 53.96 | 11.36
31 30.46 | 6.89 | 33.85 | 7.47 | 40.62 | 874 | 44.00 | 9.69 | 47.38 | 10.66 | 50.93 | 11.37 | 52.24 | 11.36
33 30.46 | 7.32 | 33.85 | 7.98 | 40.62 | 9.38 | 44.00 | 10.43 | 47.38 | 11.51 | 49.16 | 11.35 | 50.73 | 11.41
35 30.46 | 7.81 | 33.85 | 850 | 40.62 | 10.17 | 44.00 | 11.28 | 44.94 | 11.39 | 47.50 | 11.38 | 48.98 | 11.40
37 30.46 | 8.30 | 33.85 | 9.05 | 40.62 | 10.98 | 42.03 | 11.34 | 43.23 | 11.36 | 45.89 | 11.38 | 47.23 | 11.38
39 30.46 | 8.85 | 33.85 | 9.68 | 39.26 | 11.33 | 40.41 | 11.35 | 41.62 | 11.36 | 44.16 | 11.36 | 45.60 | 11.48
41 30.46 | 9.47 | 33.85 | 10.35 | 37.68 | 11.34 | 38.78 | 11.35 | 40.05 | 11.37 | 42.40 | 11.33 | 43.82 | 11.45
43 30.46 | 10.13 | 33.85 | 11.16 | 36.07 | 11.34 | 37.21 | 11.37 | 38.32 | 11.35 | 40.98 | 11.55 | 42.03 | 11.42
45 30.46 | 10.85 | 32.29 | 11.33 | 34.42 | 11.34 | 35.56 | 11.37 | 36.49 | 11.35 | 39.09 | 11.54 | 40.57 | 11.64
48 28.74 | 11.35 | 29.72 | 11.35 | 31.89 | 11.44 | 32.98 | 11.51 | 33.16 | 11.15 | 34.05 | 10.65 | 33.56 | 10.09
50 25.64 | 10.64 | 2594 | 10.34 | 26.23 | 9.69 | 27.19 | 9.74 | 26.44 | 9.17 | 27.24 | 885 | 27.57 | 8.72
52 1933 | 845 | 20.11 | 849 | 19.98 | 7.93 | 19.47 | 754 | 20.17 | 7.58 | 21.67 | 7.67 | 20.08 | 7.07
-5 27.69 | 3.35 | 30.77 | 3.69 | 36.92 | 457 | 40.00 | 4.88 | 43.08 | 5.81 | 49.23 | 6.97 | 55.38 | 7.83
-2 27.69 | 3.42 | 30.77 | 3.69 | 36.92 | 457 | 40.00 | 521 | 43.08 | 5.83 | 49.23 | 7.05 | 55.38 | 8.05
0 27.69 | 3.43 | 30.77 | 3.70 | 36.92 | 4.58 | 40.00 | 5.23 | 43.08 | 5.85 | 49.23 | 7.06 | 55.38 | 8.09
2 27.69 | 3.47 | 30.77 | 3.72 | 36.92 | 460 | 40.00 | 5.24 | 43.08 | 5.87 | 49.23 | 7.06 | 55.38 | 8.15
4 27.69 | 3.48 | 30.77 | 3.75 | 36.92 | 464 | 40.00 | 526 | 43.08 | 590 | 49.23 | 7.10 | 55.38 | 8.15
6 27.69 | 3.50 | 30.77 | 3.78 | 36.92 | 464 | 40.00 | 529 | 43.08 | 5.92 | 49.23 | 7.11 | 55.38 | 8.34
8 27.69 | 3.50 | 30.77 | 3.79 | 36.92 | 472 | 40.00 | 537 | 43.08 | 6.00 | 49.23 | 7.13 | 55.38 | 8.35
10 27.69 | 3.51 | 30.77 | 3.84 | 36.92 | 473 | 40.00 | 5.44 | 43.08 | 6.05 | 49.23 | 7.25 | 55.38 | 8.41
12 27.69 | 3.58 | 30.77 | 3.92 | 36.92 | 474 | 40.00 | 552 | 43.08 | 6.17 | 49.23 | 7.34 | 55.38 | 8.50
14 27.69 | 3.63 | 30.77 | 4.03 | 36.92 | 512 | 40.00 | 570 | 43.08 | 6.34 | 49.23 | 7.44 | 55.38 | 8.59
16 27.69 | 3.79 | 30.77 | 415 | 36.92 | 526 | 40.00 | 591 | 43.08 | 6.42 | 49.23 | 7.46 | 55.38 | 8.65
18 27.69 | 3.98 | 30.77 | 4.44 | 36.92 | 5.41 | 40.00 | 599 | 43.08 | 6.49 | 49.23 | 7.54 | 55.38 | 8.83
20 27.69 | 4.42 | 30.77 | 488 | 36.92 | 562 | 40.00 | 6.10 | 43.08 | 6.62 | 49.23 | 7.73 | 55.38 | 9.06
21 27.69 | 4.63 | 30.77 | 5.00 | 36.92 | 574 | 40.00 | 6.13 | 43.08 | 6.63 | 49.23 | 7.77 | 55.38 | 9.41
100% 23 27.69 | 493 | 30.77 | 531 | 3692 | 6.11 | 40.00 | 6.54 | 43.08 | 6.95 | 49.23 | 8.09 | 55.38 | 10.14
25 27.69 | 5.28 | 30.77 | 569 | 36.92 | 6.54 | 40.00 | 7.01 | 43.08 | 7.48 | 49.23 | 8.73 | 55.38 | 10.92
27 27.69 | 5.64 | 30.77 | 6.07 | 36.92 | 6.99 | 40.00 | 7.47 | 43.08 | 7.98 | 49.23 | 9.45 | 55.38 | 11.76
29 27.69 | 599 | 30.77 | 6.47 | 36.92 | 7.47 | 40.00 | 8.00 | 43.08 | 855 | 49.23 | 10.22 | 52.74 | 11.53
31 27.69 | 6.38 | 30.77 | 6.89 | 36.92 | 7.97 | 40.00 | 855 | 43.08 | 9.25 | 49.23 | 11.01 | 51.06 | 11.51
33 27.69 | 6.77 | 30.77 | 7.34 | 36.92 | 851 | 40.00 | 9.13 | 43.08 | 9.98 | 47.99 | 11.54 | 49.41 | 11.52
35 27.69 | 7.20 | 30.77 | 7.80 | 36.92 | 9.08 | 40.00 | 9.83 | 43.08 | 10.83 | 46.39 | 11.53 | 47.65 | 11.53
37 27.69 | 7.65 | 30.77 | 830 | 36.92 | 9.69 | 40.00 | 10.62 | 43.08 | 11.68 | 44.78 | 11.55 | 46.10 | 11.54
39 27.69 | 8.14 | 30.77 | 8.86 | 36.92 | 10.42 | 40.00 | 11.48 | 40.73 | 11.54 | 43.12 | 11.54 | 44.43 | 11.51
41 27.69 | 8.69 | 30.77 | 9.46 | 36.92 | 11.26 | 38.14 | 11.54 | 39.19 | 11.54 | 41.68 | 11.63 | 42.91 | 11.61
43 27.69 | 9.28 | 30.77 | 10.12 | 35.47 | 11.56 | 36.43 | 11.52 | 37.50 | 11.53 | 40.00 | 11.60 | 41.13 | 11.60
45 27.69 | 9.93 | 30.77 | 10.87 | 33.85 | 11.51 | 34.88 | 11.54 | 35.96 | 11.51 | 38.23 | 11.59 | 39.29 | 11.60
48 27.69 | 11.06 | 29.39 | 11.53 | 31.33 | 11.53 | 32.34 | 11.58 | 32.52 | 11.23 | 33.08 | 10.63 | 33.20 | 10.28
50 25.33 | 10.75 | 25.54 | 10.41 | 26.13 | 9.89 | 26.06 | 9.51 | 26.45 | 9.35 | 26.57 | 8.85 | 26.95 | 8.69
52 19.05 | 8.44 | 19.28 | 827 | 20.22 | 813 | 20.37 | 7.96 | 19.85 | 7.57 | 21.30 | 7.65 | 19.78 | 7.06

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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TVR Ultra HR Series Engineering Data Book

- :

TVR Ultra HR 50/60Hz & TRANE
Table 2-9.4: 14HP cooling capacity (continued)
Combination T Indoor temperature(°C DB/WB)

(%) (Capacity | temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
index) (°C DB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
kw kw kw kw kw kw kw kw kw kw kw kw kw kw

-5 24.92 | 3.08 27.69 3.29 33.23 3.81 36.00 | 4.35 38.77 5.01 44.31 6.07 | 49.85 | 7.08

-2 24.92 | 3.09 27.69 3.30 33.23 3.89 36.00 | 4.39 38.77 5.02 44.31 6.10 | 49.85 | 7.10

0 24.92 | 3.13 27.69 3.35 33.23 3.90 36.00 | 4.41 38.77 5.09 44.31 6.16 | 49.85 | 7.14

2 2492 | 3.13 27.69 3.37 33.23 3.92 36.00 | 4.44 | 38.77 5.12 44.31 6.17 | 4985 | 7.14

4 2492 | 3.13 27.69 3.39 33.23 3.97 36.00 | 4.54 | 38.77 5.12 44.31 6.32 |49.85 | 7.15

6 2492 | 3.16 27.69 3.41 33.23 4.09 36.00 | 4.61 38.77 5.15 44.31 6.34 | 49.85 | 7.17

8 24.92 | 3.20 27.69 3.45 33.23 4.11 36.00 | 4.63 38.77 5.23 44.31 6.39 |49.85| 7.18

10 24.92 | 3.20 27.69 3.46 33.23 4.20 36.00 | 4.72 38.77 5.34 44.31 6.41 | 49.85 | 7.37

12 24.92 | 3.26 27.69 3.51 33.23 4.29 36.00 | 4.82 38.77 5.51 44.31 6.49 | 49.85| 7.40

14 24.92 | 3.29 27.69 3.69 33.23 4.34 36.00 | 4.96 | 38.77 5.51 44.31 6.58 | 49.85 | 7.50

16 24.92 | 3.36 27.69 3.74 33.23 4.53 36.00 | 5.29 38.77 5.74 44.31 6.61 | 49.85 | 7.58

18 24.92 | 3.55 27.69 3.96 33.23 4.94 36.00 | 5.30 | 38.77 5.75 44.31 6.73 | 49.85 | 7.63

20 24.92 | 3.93 27.69 4.43 33.23 5.09 36.00 | 5.42 38.77 5.86 44.31 6.76 | 49.85 | 7.83

21 24.92 | 4.22 27.69 4.53 33.23 5.19 36.00 | 5.54 | 38.77 5.89 44.31 6.83 | 49.85 | 7.88

90% 23 24.92 | 4.48 27.69 4.81 33.23 5.44 36.00 | 5.78 | 38.77 6.15 44.31 7.01 | 49.85 | 8.14
25 24.92 | 4.80 27.69 5.13 33.23 5.84 36.00 | 6.20 | 38.77 6.58 44.31 7.35 |49.85| 8.81

27 2492 | 5.11 27.69 5.48 33.23 6.23 36.00 | 6.63 38.77 7.04 44.31 7.84 |49.85 | 9.51

29 2492 | 5.44 | 27.69 5.83 33.23 6.65 36.00 | 7.09 38.77 7.53 44.31 8.41 | 49.85 | 10.25

31 2492 | 5.78 27.69 6.20 33.23 7.09 36.00 | 7.56 | 38.77 8.03 44.31 9.01 | 49.85 | 11.07

33 2492 | 6.12 27.69 6.58 33.23 7.55 36.00 | 8.05 38.77 8.57 44.31 9.74 | 48.54 | 11.52

35 24.92 | 6.50 27.69 7.00 33.23 8.04 36.00 | 8.58 | 38.77 9.13 44.31 | 10.54 | 46.88 | 11.53

37 2492 | 6.91 27.69 7.44 33.23 8.57 36.00 | 9.15 38.77 9.78 4431 | 11.37 | 45.23 | 11.51

39 2492 | 7.32 27.69 7.91 33.23 9.13 36.00 | 9.80 | 38.77 | 10.48 | 42.41 | 11.51 | 43.64 | 11.55

41 2492 | 7.78 27.69 8.42 33.23 9.77 36.00 | 10.48 | 38.77 | 11.39 | 40.79 | 11.53 | 42.12 | 11.54

43 24.92 | 8.30 27.69 8.98 33.23 10.46 | 36.00 | 11.29 | 37.03 | 11.54 | 39.26 | 11.55 | 40.46 | 11.52

45 24.92 | 8.86 27.69 9.61 33.23 | 11.26 | 3442 | 11.52 | 3549 | 11.54 | 37.57 | 11.54 | 38.70 | 11.53

48 24.92 | 9.82 27.69 | 10.72 | 30.99 | 11.51 | 31.90 | 11.52 | 32.57 | 11.39 | 33.17 | 10.79 | 33.29 | 10.45

50 24.92 | 10.56 | 25.67 | 10.56 | 26.12 9.98 26.34 | 9.70 | 26.20 9.33 26.95 9.03 27.33 | 8.88

52 19.23 | 8.54 19.28 8.25 19.63 7.91 19.74 | 7.73 20.42 7.77 21.25 7.64 | 22.02 | 7.69

-5 22.15 | 2.77 24.62 2.98 29.54 3.44 32.00 | 3.66 | 34.46 4.15 39.38 5.02 | 4431 | 5.85

-2 2215 | 2.77 24.62 3.01 29.54 3.47 32.00 | 3.67 34.46 4.24 39.38 5.09 | 4431 ] 5.89

0 22.15 | 2.80 24.62 3.03 29.54 3.50 32.00 | 3.73 34.46 4.24 39.38 5.18 | 4431 | 6.11

2 2215 | 2.81 24.62 3.04 29.54 3.55 32.00 | 3.77 34.46 4.32 39.38 5.27 | 4431 ] 6.23

4 22.15 | 2.82 24.62 3.05 29.54 3.57 32.00 | 3.81 34.46 4.34 39.38 5.32 | 4431 | 6.25

6 22.15 | 2.83 24.62 3.06 29.54 3.58 32.00 | 3.88 | 34.46 4.38 39.38 5.39 | 4431 ] 6.32

8 22.15 | 2.85 24.62 3.07 29.54 3.64 32.00 | 3.90 | 34.46 4.41 39.38 5.53 [4431] 6.33

10 22.15 | 2.87 24.62 3.11 29.54 3.65 32.00 | 3.94 | 34.46 4.44 39.38 5.57 | 4431 | 6.38

12 2215 | 2.94 | 24.62 3.14 29.54 3.68 32.00 | 4.21 34.46 4.56 39.38 5.73 | 4431 ] 645

14 22.15 | 2.96 24.62 3.26 29.54 3.82 32.00 | 4.22 34.46 4.80 39.38 5.82 | 4431 | 6.50

16 22.15 | 3.00 24.62 3.33 29.54 4.02 32.00 | 4.39 34.46 5.10 39.38 5.86 | 4431 ] 6.51

18 2215 | 3.14 | 24.62 3.52 29.54 4.35 32.00 | 4.69 34.46 5.11 39.38 590 | 4431 ] 6.57

20 22.15 | 3.40 24.62 3.91 29.54 4.59 32.00 | 4.87 34.46 5.18 39.38 6.02 | 4431 | 6.77

21 22.15 | 3.70 24.62 4.08 29.54 4.69 32.00 | 4.96 | 34.46 5.25 39.38 6.11 | 4431 | 6.81

80% 23 22.15 | 3.85 24.62 4.31 29.54 4.89 32.00 | 5.19 34.46 5.47 39.38 6.11 | 4431 | 6.95
25 22.15 | 4.05 24.62 4.51 29.54 5.20 32.00 | 5.48 | 34.46 5.79 39.38 6.38 | 4431 | 7.26

27 22.15 | 4.33 24.62 4.82 29.54 5.55 32.00 | 5.86 | 34.46 6.18 39.38 6.81 | 4431 | 7.77

29 22.15 | 4.73 24.62 5.27 29.54 5.91 32.00 | 6.26 | 34.46 6.61 39.38 7.28 | 4431 | 8.29

31 22.15 | 5.01 24.62 5.57 29.54 6.29 32.00 | 6.66 | 34.46 7.04 39.38 7.79 | 4431 | 8.87

33 22.15 | 5.32 24.62 5.91 29.54 6.69 32.00 | 7.08 | 34.46 7.49 39.38 8.31 | 4431 | 9.56

35 22.15 | 5.65 24.62 6.26 29.54 7.10 32.00 | 7.55 34.46 7.99 39.38 8.86 | 44.31 | 10.33

37 22.15 | 5.99 24.62 6.63 29.54 7.55 32.00 | 8.03 34.46 8.51 39.38 9.48 | 4431 | 11.21

39 22.15 | 6.37 24.62 7.04 29.54 8.03 32.00 | 8.55 34.46 9.08 39.38 | 10.12 | 42.78 | 11.55

41 22.15 | 6.77 24.62 7.48 29.54 8.57 32.00 | 9.12 34.46 9.72 39.38 | 10.88 | 41.23 | 11.56

43 2215 | 7.32 24.62 7.96 29.54 9.16 32.00 | 9.77 34.46 | 10.40 | 38.54 | 11.51 | 39.63 | 11.55

45 2215 | 7.77 24.62 8.49 29.54 9.79 32.00 | 1049 | 34.46 | 11.19 | 36.90 | 11.53 | 38.03 | 11.56

48 22.15 | 8.59 24.62 9.39 29.54 | 10.92 | 32.00 | 11.73 | 32.30 | 11.53 | 33.01 | 10.96 | 33.24 | 10.60

50 22.15 | 9.28 24.62 | 10.10 | 26.10 | 10.07 | 26.23 | 9.79 26.39 9.52 26.64 8.99 27.58 | 9.06

52 19.41 | 8.66 19.65 8.45 20.11 8.09 20.22 | 7.93 20.91 7.96 20.45 7.41 21.88 | 7.66

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.4: 14HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kw | kw kw kwW kw kw kw kw kw kW kW kW kW kw
-5 19.38 | 2.39 | 21.54 2.67 | 25.85 2.93 28.00 | 3.25 30.15 3.45 34.46 4.13 38.77 | 4.86
-2 19.38 | 2.44 | 21.54 2.69 | 25.85 3.07 28.00 | 3.26 | 30.15 3.53 34.46 4.23 38.77 | 4.96
0 19.38 | 2.47 | 21.54 2.70 | 25.85 3.07 28.00 | 3.31 30.15 3.55 34.46 4.27 38.77 | 5.00
2 19.38 | 2.48 | 21.54 2.71 | 25.85 3.09 28.00 | 3.33 30.15 3.58 34.46 4.34 | 38.77 | 5.05
4 19.38 | 2.51 | 21.54 2.73 | 25.85 3.10 | 28.00 | 3.33 30.15 3.59 34.46 4.38 38.77 | 5.21
6 19.38 | 2.52 | 21.54 2.73 | 25.85 3.18 | 28.00 | 3.34 | 30.15 3.62 34.46 4.43 38.77 | 5.31
8 19.38 | 2.54 | 21.54 2.74 | 25.85 3.20 | 28.00 | 3.39 30.15 3.70 34.46 4.57 38.77 | 5.38
10 19.38 | 2.55 | 21.54 2.76 | 25.85 3.21 28.00 | 3.46 | 30.15 3.73 34.46 4.71 38.77 | 5.44
12 19.38 | 2.57 | 21.54 2.78 | 25.85 3.28 | 28.00 | 3.54 | 30.15 3.77 34.46 4.86 38.77 | 5.62
14 19.38 | 2.58 | 21.54 2.80 | 25.85 3.38 | 28.00 | 3.63 30.15 4.03 34.46 4.91 38.77 | 5.62
16 19.38 | 2.69 | 21.54 2.88 | 25.85 3.48 | 28.00 | 3.85 30.15 4.11 34.46 5.03 38.77 | 5.69
18 19.38 | 2.73 | 21.54 3.07 | 25.85 3.72 28.00 | 4.10 | 30.15 4.42 34.46 5.07 38.77 | 5.71
20 19.38 | 2.98 | 21.54 3.34 | 25.85 4.07 28.00 | 4.31 30.15 4.60 34.46 5.14 | 38.77 | 5.78
21 19.38 | 3.16 | 21.54 3.64 | 25.85 4.15 28.00 | 4.42 30.15 4.67 34.46 5.24 | 38.77 | 5.90
70% 23 19.38 | 3.34 | 21.54 3.85 | 25.85 436 | 28.00 | 4.60 | 30.15 4.85 34.46 5.33 38.77 | 5.97
25 19.38 | 3.47 | 21.54 3.87 | 25.85 4.61 28.00 | 4.85 30.15 5.09 34.46 5.56 38.77 | 6.19
27 19.38 | 3.72 | 21.54 4.12 | 25.85 4.92 28.00 | 5.17 30.15 5.42 34.46 5.92 38.77 | 6.62
29 19.38 | 3.97 | 21.54 4.40 | 25.85 5.23 28.00 | 5.50 | 30.15 5.78 34.46 6.30 38.77 | 7.08
31 19.38 | 4.24 | 21.54 4.68 | 25.85 5.56 | 28.00 | 5.85 30.15 6.15 34.46 6.72 38.77 | 7.57
33 19.38 | 4.51 | 21.54 497 | 25.85 5.90 | 28.00 | 6.21 30.15 6.53 34.46 7.16 38.77 | 8.07
35 19.38 | 4.80 | 21.54 5.28 | 25.85 6.25 28.00 | 6.60 | 30.15 6.94 34.46 7.61 38.77 | 8.60
37 19.38 | 5.10 | 21.54 5.61 | 25.85 6.63 28.00 | 7.00 | 30.15 7.38 34.46 8.13 38.77 | 9.19
39 19.38 | 5.50 | 21.54 5.97 | 25.85 7.03 28.00 | 7.45 30.15 7.86 34.46 8.66 38.77 | 9.81
41 19.38 | 5.83 | 21.54 6.35 | 25.85 7.47 28.00 | 7.92 30.15 8.37 34.46 9.26 38.77 | 10.54
43 19.38 | 6.21 | 21.54 6.83 | 25.85 7.95 28.00 | 8.44 | 30.15 8.93 34.46 9.89 38.77 | 11.31
45 19.38 | 6.62 | 21.54 7.28 | 25.85 8.48 | 28.00 | 9.01 30.15 9.55 34.46 | 10.64 | 37.08 | 11.51
48 19.38 | 7.32 | 21.54 8.03 | 25.85 9.38 | 28.00 | 10.02 | 30.15 | 10.63 | 33.06 | 11.27 | 33.35 | 10.97
50 19.38 | 8.12 | 21.54 8.77 | 25.85 | 10.09 | 26.38 | 10.02 | 26.56 9.75 26.97 9.27 27.11 | 9.01
52 19.38 | 8.69 | 19.71 8.54 | 19.90 8.08 | 20.03 | 7.91 20.15 7.73 20.92 7.60 20.97 | 7.43
-5 16.62 | 2.02 | 18.46 2.23 | 22.15 2.65 24.00 | 2.87 25.85 2.96 29.54 3.34 | 33.23 | 4.02
-2 16.62 | 2.13 | 18.46 2.31 | 22.15 2.66 | 24.00 | 2.87 25.85 2.99 29.54 3.42 33.23 | 4.05
0 16.62 | 2.14 | 18.46 2.35 | 22.15 2.68 | 24.00 | 2.88 | 25.85 3.02 29.54 3.53 33.23 | 4.12
2 16.62 | 2.17 | 18.46 2.36 | 22.15 2.69 24.00 | 2.94 | 25.85 3.04 29.54 3.56 33.23 | 4.16
4 16.62 | 2.17 | 18.46 2.36 | 22.15 2.74 | 24.00 | 2.95 25.85 3.06 29.54 3.60 33.23 | 4.16
6 16.62 | 2.17 | 18.46 2.36 | 22.15 2.76 | 24.00 | 2.95 25.85 3.12 29.54 3.61 33.23 | 4.25
8 16.62 | 2.22 | 18.46 2.38 | 22.15 2.76 | 24.00 | 2.97 25.85 3.12 29.54 3.64 | 33.23 | 4.25
10 16.62 | 2.22 | 18.46 2.39 | 22.15 2.80 | 24.00 | 3.02 25.85 3.17 29.54 3.72 33.23 | 4.29
12 16.62 | 2.23 | 18.46 242 | 22.15 2.84 | 24.00 | 3.03 25.85 3.25 29.54 3.85 33.23 | 4.42
14 16.62 | 2.25 | 18.46 2.43 | 22.15 2.88 | 24.00 | 3.08 | 25.85 3.32 29.54 3.98 33.23 | 4.48
16 16.62 | 2.30 | 18.46 249 | 22.15 2.98 | 24.00 | 3.21 25.85 3.48 29.54 4.00 33.23 | 4.91
18 16.62 | 2.36 | 18.46 2.60 | 22.15 3.15 24.00 | 3.45 25.85 3.81 29.54 4.32 33.23 | 4.92
20 16.62 | 2.49 | 18.46 2.81 | 22.15 3.49 24.00 | 3.81 25.85 3.99 29.54 4.47 33.23 | 4.93
21 16.62 | 2.64 | 18.46 2.97 | 22.15 3.62 24.00 | 3.84 | 25.85 4.08 29.54 4.49 33.23 | 4.97
60% 23 16.62 | 2.76 | 18.46 3.13 | 22.15 3.81 24.00 | 4.02 25.85 4.24 29.54 4.65 33.23 | 5.14
25 16.62 | 2.98 | 18.46 3.19 | 22.15 3.84 | 24.00 | 4.24 | 25.85 4.45 29.54 4.86 33.23 | 5.36
27 16.62 | 3.20 | 18.46 3.42 | 22.15 4.04 | 24.00 | 4.33 25.85 4.73 29.54 5.11 33.23 | 5.64
29 16.62 | 3.42 | 18.46 3.66 | 22.15 4.31 24.00 | 4.71 25.85 5.04 29.54 544 | 33.23 | 6.03
31 16.62 | 3.64 | 18.46 3.91 | 22.15 4.58 | 24.00 | 5.02 25.85 5.35 29.54 5.79 33.23 | 6.42
33 16.62 | 3.88 | 18.46 4.16 | 22.15 4.88 | 24.00 | 5.32 25.85 5.68 29.54 6.15 33.23 | 6.83
35 16.62 | 4.12 | 18.46 4.43 | 22.15 5.19 24.00 | 5.65 25.85 6.01 29.54 6.53 33.23 | 7.27
37 16.62 | 4.38 | 18.46 471 | 22.15 5.62 24.00 | 5.98 | 25.85 6.38 29.54 6.93 33.23 | 7.73
39 16.62 | 4.65 | 18.46 5.08 | 22.15 5.96 | 24.00 | 6.35 25.85 6.77 29.54 7.38 33.23 | 8.25
41 16.62 | 4.95 | 18.46 5.38 | 22.15 6.30 | 24.00 | 6.74 | 25.85 7.18 29.54 7.84 | 33.23 | 8.80
43 16.62 | 5.26 | 18.46 5.73 | 22.15 6.70 | 24.00 | 7.16 | 25.85 7.63 29.54 8.36 33.23 | 9.39
45 16.62 | 5.61 | 18.46 6.10 | 22.15 7.13 24.00 | 7.73 25.85 8.14 29.54 8.93 33.23 | 10.08
48 16.62 | 6.19 | 18.46 6.74 | 22.15 7.86 | 24.00 | 8.52 25.85 8.98 29.54 9.89 33.23 | 11.24
50 16.62 | 7.04 | 18.46 7.55 | 22.15 8.59 24.00 | 9.11 25.85 9.63 26.90 9.47 26.96 | 9.17
52 16.62 | 7.51 | 18.46 8.07 | 19.99 8.23 20.27 | 8.09 20.40 7.91 20.59 7.57 21.30 | 7.61

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.4: 14HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) . temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(C.apaCIty (°C DB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kwW kw kw kW | kw kw kW kW kW kw | kw
-5 13.85 | 1.74 15.38 1.84 18.46 2.28 20.00 | 2.43 21.54 2.49 24.62 2.82 27.69 | 3.25

-2 13.85 | 1.76 15.38 2.02 18.46 2.28 20.00 | 2.46 21.54 2.59 24.62 2.86 27.69 | 3.30

0 13.85 | 1.78 15.38 2.04 18.46 2.29 20.00 | 2.48 21.54 2.61 24.62 291 27.69 | 3.31

2 13.85 | 1.84 15.38 2.04 18.46 2.30 20.00 | 2.49 21.54 2.62 24.62 291 27.69 | 3.32

4 13.85 | 1.84 15.38 2.05 18.46 2.30 20.00 | 2.49 21.54 2.67 24.62 2.93 27.69 | 3.34

6 13.85 | 1.89 15.38 2.07 18.46 231 20.00 | 2.51 21.54 2.67 24.62 2.96 27.69 | 3.35

8 13.85 | 1.89 15.38 2.07 18.46 2.32 20.00 | 2.52 21.54 2.69 24.62 2.98 27.69 | 3.40

10 13.85 | 1.90 15.38 2.08 18.46 2.32 20.00 | 2.52 21.54 2.72 24.62 3.01 27.69 | 3.42

12 13.85 | 1.92 15.38 2.09 18.46 2.36 20.00 | 2.52 21.54 2.79 24.62 3.03 27.69 | 3.44

14 13.85 | 1.92 15.38 2.09 18.46 2.44 20.00 | 2.60 21.54 2.79 24.62 3.20 27.69 | 3.64

16 13.85 | 1.97 15.38 2.10 18.46 2.44 20.00 | 2.74 21.54 2.88 24.62 3.35 27.69 | 3.71

18 13.85 | 1.99 15.38 2.17 18.46 2.63 20.00 | 2.79 21.54 3.08 24.62 3.64 | 27.69 | 4.06

20 13.85 | 2.10 15.38 2.29 18.46 2.78 20.00 | 3.08 21.54 3.34 24.62 3.79 27.69 | 4.19

21 13.85 | 2.16 15.38 2.39 18.46 3.10 20.00 | 3.30 21.54 3.50 24.62 3.86 27.69 | 4.28

50% 23 13.85 | 2.29 15.38 2.52 18.46 3.13 20.00 | 3.46 21.54 3.66 24.62 4.02 27.69 | 4.42
25 13.85 | 2.54 15.38 2.71 18.46 3.28 20.00 | 3.48 21.54 3.80 24.62 4.18 27.69 | 4.58

27 13.85 | 2.75 15.38 2.93 18.46 3.28 20.00 | 3.50 21.54 3.83 24.62 4.39 27.69 | 4.81

29 13.85 | 2.94 15.38 3.13 18.46 3.51 20.00 | 3.75 21.54 3.98 24.62 4.57 27.69 | 5.10

31 13.85 | 3.13 15.38 3.34 18.46 3.75 20.00 | 4.00 21.54 4.35 24.62 4.85 27.69 | 5.43

33 13.85 | 3.33 15.38 3.55 18.46 4.00 20.00 | 4.26 21.54 4.59 24.62 5.15 27.69 | 5.75

35 13.85 | 3.53 15.38 3.77 18.46 4.25 20.00 | 4.53 21.54 4.89 24.62 5.47 27.69 | 6.11

37 13.85 | 3.74 15.38 4.01 18.46 4.52 20.00 | 4.90 21.54 5.19 24.62 5.79 27.69 | 6.48

39 13.85 | 3.97 15.38 4.25 18.46 4.81 20.00 | 5.20 21.54 5.50 24.62 6.15 27.69 | 6.88

41 13.85 | 4.21 15.38 451 18.46 5.11 20.00 | 5.50 21.54 5.84 24.62 6.52 27.69 | 7.30

43 13.85 | 4.46 15.38 4.79 18.46 5.51 20.00 | 5.85 21.54 6.21 24.62 7.03 27.69 | 7.77

45 13.85 | 4.74 15.38 5.09 18.46 5.84 20.00 | 6.22 21.54 6.60 24.62 7.47 27.69 | 8.27

48 13.85 | 5.19 15.38 5.60 18.46 6.43 20.00 | 6.85 21.54 7.36 24.62 8.20 27.69 | 9.14

50 13.85 | 5.64 15.38 6.23 18.46 7.24 20.00 | 7.63 21.54 8.01 24.62 8.76 27.05 | 9.58

52 13.85 | 6.41 15.38 6.85 18.46 7.71 20.00 | 8.14 20.31 8.05 20.70 7.74 | 20.78 | 7.57

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.5: 16HP cooling capacity

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kw kw kw kw kw kw kW | kw kw kW kW kW kW | kw
-5 40.50 | 4.36 | 45.00 4.83 54.00 6.30 | 58.50 | 7.31 | 63.00 8.12 72.00 9.43 | 81.00 | 12.85
-2 40.50 | 4.44 | 45.00 4.84 54.00 6.52 | 58.50 | 7.32 | 63.00 8.12 72.00 9.84 | 81.00 | 12.90
0 40.50 | 4.45 | 45.00 4.90 54.00 6.61 | 58.50 | 7.39 | 63.00 8.18 72.00 9.92 | 81.00 | 13.07
2 40.50 | 4.46 | 45.00 4.92 54.00 6.67 | 58.50 | 7.43 | 63.00 8.24 72.00 | 10.02 | 81.00 | 13.19
4 40.50 | 4.48 | 45.00 4,93 54.00 6.71 | 58.50 | 7.48 | 63.00 8.26 72.00 | 10.06 | 78.88 | 13.01
6 40.50 | 4.52 | 45.00 4.97 54.00 6.74 | 58.50 | 7.50 | 63.00 8.29 72.00 | 10.29 | 78.86 | 13.27
8 40.50 | 4.57 | 45.00 5.02 54.00 6.75 | 58.50 | 7.71 | 63.00 8.52 72.00 | 10.47 | 78.53 | 13.52
10 40.50 | 4.69 | 45.00 5.18 54.00 6.94 | 58.50 | 7.93 | 63.00 8.78 72.00 | 10.70 | 77.47 | 13.51
12 40.50 | 4.74 | 45.00 5.36 54.00 7.13 | 58.50 | 8.21 | 63.00 9.05 72.00 | 10.90 | 76.28 | 13.53
14 40.50 4.92 45.00 5.47 54.00 7.37 58.50 | 8.44 63.00 9.37 72.00 11.79 | 74.94 | 13.52
16 40.50 | 5.17 | 45.00 5.88 54.00 7.85 | 58.50 | 8.95 | 63.00 | 10.05 | 72.00 | 12.89 | 73.54 | 13.51
18 40.50 | 5.61 | 45.00 6.33 54.00 8.46 | 58.50 | 9.59 | 63.00 | 10.79 | 70.37 | 13.54 | 72.12 | 13.50
20 40.50 | 6.11 | 45.00 6.92 54.00 9.09 | 58.50 | 10.31 | 63.00 | 11.53 | 68.90 | 13.51 | 70.56 | 13.52
21 40.50 | 6.34 | 45.00 7.20 54.00 9.44 | 58.50 | 10.65 | 63.00 | 11.96 | 68.08 | 13.56 | 69.79 | 13.51
130% 23 40.50 | 6.79 | 45.00 7.80 54.00 | 10.10 | 58.50 | 11.42 | 63.00 | 12.79 | 66.51 | 13.51 | 68.28 | 13.57
25 40.50 | 7.27 | 45.00 8.41 54.00 | 10.88 | 58.50 | 12.23 | 63.00 | 13.80 | 64.84 | 13.53 | 66.77 | 13.60
27 40.50 | 7.85 | 45.00 9.06 54.00 | 11.64 | 58.50 | 13.07 | 60.12 | 13.51 | 62.98 | 13.54 | 64.68 | 13.54
29 40.50 8.45 45.00 9.72 54.00 12.53 | 56.77 | 13.53 | 58.24 13.54 61.19 13.54 | 62.82 | 13.58
31 40.50 9.11 45.00 10.45 54.00 13.41 | 54.98 | 13.54 | 56.22 13.51 59.36 13.59 | 60.59 | 13.53
33 40.50 | 9.79 | 45.00 | 11.21 | 51.80 | 13.57 | 53.00 | 13.51 | 54.44 | 13.54 | 57.28 | 13.52 | 58.72 | 13.56
35 40.50 | 10.52 | 45.00 | 12.08 | 49.94 | 13.53 | 51.18 | 13.51 | 52.56 | 13.52 | 55.41 | 13.55 | 56.99 | 13.58
37 40.50 | 11.37 | 45.00 13.03 48.05 13.54 | 49.45 | 13.56 | 50.74 13.56 53.63 13.71 | 54.93 | 13.62
39 40.50 | 12.25 | 43.73 | 13.56 | 46.16 | 13.52 | 47.66 | 13.61 | 48.91 | 13.60 | 51.33 | 13.51 | 53.00 | 13.64
41 40.50 | 13.20 | 41.87 | 13.51 | 44.43 | 13.53 | 45.63 | 13.52 | 46.78 | 13.52 | 49.42 | 13.54 | 51.47 | 13.90
43 38.88 | 13.52 | 40.03 | 13.51 | 42.63 | 13.56 | 43.93 | 13.68 | 44.92 | 13.55 | 47.51 | 13.54 | 49.50 | 13.92
45 37.07 | 13.52 | 38.27 | 13.51 | 40.81 | 13.61 | 42.08 | 13.70 | 43.04 | 13.57 | 43.93 | 12.58 | 44.22 | 11.98
48 32.69 | 12.38 | 33.12 | 11.99 | 33.43 | 11.02 | 34.14 | 10.88 | 34.30 | 10.54 | 34.54 9.87 | 35.88 | 9.97
50 26.16 | 10.00 | 26.75 9.84 26.73 9.13 | 27.74 | 9.19 | 27.52 8.84 27.61 8.34 | 28.71 | 8.41
52 19.37 | 7.92 19.60 7.76 21.20 7.83 | 20.00 | 7.26 | 20.74 7.30 19.88 6.77 | 20.62 | 6.81
-5 37.38 4.16 41.54 4.51 49.85 5.93 54.00 | 6.58 58.15 7.35 66.46 8.87 74.77 | 10.58
-2 37.38 4.18 41.54 4.51 49.85 5.96 54.00 | 6.65 58.15 7.39 66.46 8.91 74.77 | 10.62
0 37.38 | 4.21 | 41.54 4.58 49.85 5.97 | 54.00 | 6.69 | 58.15 7.43 66.46 8.93 | 74.77 | 10.78
2 37.38 | 4.22 | 41.54 4.60 49.85 6.06 | 54.00 | 6.75 | 58.15 7.49 66.46 9.00 | 74.77 | 10.98
4 37.38 4.22 41.54 4.64 49.85 6.08 54.00 | 6.80 58.15 7.53 66.46 9.03 74.77 | 11.15
6 37.38 4.27 41.54 4.68 49.85 6.09 54.00 | 6.84 58.15 7.77 66.46 9.28 74.77 | 11.68
8 37.38 | 431 | 41.54 4,71 49.85 6.09 | 54.00 | 7.05 | 58.15 7.78 66.46 9.52 | 74.77 | 11.69
10 37.38 | 4.41 | 41.54 4.79 49.85 6.28 | 54.00 | 7.24 | 58.15 8.00 66.46 9.82 | 74.77 | 12.30
12 37.38 4.46 41.54 4.90 49.85 6.45 54.00 | 7.45 58.15 8.28 66.46 9.91 74.77 | 13.29
14 37.38 4.58 41.54 5.07 49.85 6.68 54.00 | 7.68 58.15 8.52 66.46 10.19 | 72.95 | 13.74
16 37.38 | 4.79 | 41.54 5.36 49.85 7.12 | 54.00 | 7.84 | 58.15 8.88 66.46 | 10.95 | 71.58 | 13.73
18 37.38 | 5.16 | 41.54 5.81 49.85 7.44 | 54.00 | 8.49 | 58.15 9.52 66.46 | 11.71 | 70.25 | 13.73
20 37.38 5.67 41.54 6.25 49.85 8.07 54.00 | 9.12 58.15 10.24 66.46 12.49 | 68.75 | 13.73
21 37.38 | 5.88 | 41.54 6.46 49.85 8.39 | 54.00 | 9.46 | 58.15 | 10.59 | 66.46 | 13.03 | 68.07 | 13.75
120% 23 37.38 | 6.32 | 41.54 6.95 49.85 9.03 | 54.00 | 10.17 | 58.15 | 11.35 | 64.90 | 13.76 | 66.49 | 13.77
25 37.38 | 6.77 | 41.54 7.50 49.85 9.69 | 54.00 | 10.90 | 58.15 | 12.17 | 63.37 | 13.75 | 64.97 | 13.75
27 37.38 7.22 41.54 8.11 49.85 10.44 | 54.00 | 11.70 | 58.15 13.03 61.78 13.74 | 63.33 | 13.77
29 37.38 7.72 41.54 8.72 49.85 11.15 | 54.00 | 12.57 | 58.15 13.99 59.85 13.77 | 61.54 | 13.82
31 37.38 | 8.22 | 41.54 9.37 49.85 | 12.04 | 54.00 | 13.47 | 55.15 | 13.74 | 57.95 | 13.76 | 59.53 | 13.75
33 37.38 | 8.83 | 41.54 | 10.12 | 49.85 | 12.90 | 52.11 | 13.77 | 53.41 | 13.75 | 56.23 | 13.78 | 57.72 | 13.80
35 37.38 9.50 41.54 10.90 49.85 13.88 | 50.27 | 13.74 | 51.55 13.74 54.43 13.83 | 55.58 | 13.75
37 37.38 | 10.25 | 41.54 11.74 47.23 13.73 | 48.48 | 13.74 | 49.75 13.77 52.42 13.75 | 53.75 | 13.78
39 37.38 | 11.06 | 41.54 | 12.67 | 45.48 | 13.76 | 46.66 | 13.78 | 47.98 | 13.78 | 50.64 | 13.79 | 51.90 | 13.82
41 37.38 | 11.93 | 41.54 | 13.64 | 43.66 | 13.76 | 45.02 | 13.82 | 46.20 | 13.81 | 48.86 | 13.95 | 50.06 | 13.84
43 37.38 | 12.95 | 39.52 13.75 41.94 13.76 | 43.06 | 13.75 | 44.21 13.74 46.61 13.74 | 48.55 | 14.10
45 37.38 | 14.03 37.84 13.75 40.19 13.79 | 41.28 | 13.77 | 42.33 13.76 43.19 12.77 | 43.87 | 12.41
48 32.17 | 12.53 | 32.43 | 11.96 | 33.09 | 11.22 | 33.85 | 11.07 | 33.53 | 10.52 | 34.35 | 10.06 | 35.05 | 9.93
50 26.13 | 10.19 | 26.73 | 10.04 | 26.73 9.34 | 26.64 | 8.97 | 27.00 8.83 27.09 8.33 | 28.15 | 8.39
52 20.11 | 8.33 19.34 7.75 20.90 7.82 | 19.74 | 7.25 | 20.46 7.29 22.02 7.38 | 20.36 | 6.80

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.

Table continued on next page ...
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Table 2-9.5: 16HP cooling capacity (continued)
Combination Indoor temperature(°C DB/WB)
(%) te:l:::'g::re DB:22,WB:15 DB:23.3,WB:16 | DB:25.8,WB:18 DB:27,WB:19 DB:28.2,WB:20 | DB:30.7,WB:22 DB:32,WB:24
(Capacity (°C DB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW kW kW kW kW kW KW KW KW KW KW KW kW kW
-5 34.27 3.87 38.08 4.17 45.69 5.30 49.50 5.93 53.31 6.67 60.92 8.09 68.54 9.26

-2 34.27 3.90 38.08 4.24 45.69 5.31 49.50 6.00 53.31 6.69 60.92 8.09 68.54 9.27

0 34.27 3.97 38.08 4.27 45.69 5.33 49.50 6.07 53.31 6.75 60.92 8.15 68.54 9.32

2 34.27 3.97 38.08 4.29 45.69 5.35 49.50 6.10 53.31 6.79 60.92 8.16 68.54 9.40

4 34.27 3.98 38.08 4.35 45.69 5.45 49.50 6.22 53.31 6.90 60.92 8.41 68.54 9.63

6 34.27 4.00 38.08 4.36 45.69 5.47 49.50 6.36 53.31 7.05 60.92 8.45 68.54 9.70

8 34.27 4.05 38.08 4.39 45.69 5.62 49.50 6.39 53.31 7.07 60.92 8.71 68.54 9.97
10 34.27 4.09 38.08 4.46 45.69 5.67 49.50 6.53 53.31 7.25 60.92 8.91 68.54 | 10.24

12 34.27 4.15 38.08 4.55 45.69 5.80 49.50 6.68 53.31 7.46 60.92 9.03 68.54 | 10.56

14 34.27 4.25 38.08 4.70 45.69 6.21 49.50 6.93 53.31 7.72 60.92 9.21 68.54 | 11.26

16 34.27 4.42 38.08 4.95 45.69 6.36 49.50 7.15 53.31 7.90 60.92 9.47 68.54 | 12.26

18 34.27 4.70 38.08 5.34 45.69 6.43 49.50 7.35 53.31 8.25 60.92 10.15 | 68.54 | 13.32

20 34.27 5.25 38.08 5.74 45.69 7.04 49.50 7.95 53.31 8.94 60.92 10.90 | 66.95 | 13.98

21 34.27 5.45 38.08 5.96 45.69 7.33 49.50 8.27 53.31 9.27 60.92 11.25 | 66.22 | 13.96

110% 23 34.27 5.85 38.08 6.41 45.69 7.93 49.50 8.92 53.31 9.92 60.92 12.11 | 64.76 | 13.96
25 34.27 6.27 38.08 6.86 45.69 8.56 49.50 9.60 53.31 10.65 60.92 12.97 | 63.17 | 13.96

27 34.27 6.69 38.08 7.32 45.69 9.19 49.50 | 10.29 | 53.31 11.44 | 60.92 13.90 | 61.71 | 13.98

29 34.27 7.12 38.08 7.83 45.69 9.88 49.50 | 11.08 | 53.31 12.32 58.53 13.96 | 60.00 | 13.97

31 34.27 7.59 38.08 8.36 45.69 10.64 | 49.50 | 11.89 | 53.31 13.24 | 56.70 13.99 | 58.22 | 13.99

33 34.27 8.09 38.08 9.01 45.69 11.46 | 49.50 | 12.78 | 53.31 14.19 54.81 13.95 56.49 | 14.05

35 34.27 8.63 38.08 9.70 45.69 12.33 | 49.50 | 13.77 | 50.53 14.00 53.02 13.96 | 54.55 | 13.98

37 34.27 9.21 38.08 10.44 | 45.69 13.24 | 47.53 | 13.95 | 48.73 13.97 51.41 14.01 | 52.85 | 14.03

39 34.27 9.89 38.08 11.30 | 44.65 13.97 | 45.79 | 13.96 | 46.95 13.95 | 49.67 14.07 | 50.72 | 13.97

41 34.27 | 10.70 | 38.08 12.20 | 42.90 13.98 | 44.06 | 13.95 | 45.27 13.99 | 47.72 13.98 | 48.93 | 14.01
43 34.27 | 11.59 | 38.08 13.20 | 41.20 14.01 | 42.26 | 13.97 | 43.54 14.04 | 46.03 14.15 | 47.14 | 14.04
45 34.27 | 12.58 | 37.25 13.94 | 39.46 13.96 | 40.54 | 13.97 | 41.79 14.08 | 42.72 13.21 | 43.03 | 12.59

48 31.78 | 12.71 | 32.09 12.24 | 32.76 11.40 | 32.97 | 11.06 | 33.20 10.70 34.05 10.23 | 33.57 9.69

50 25.60 | 10.19 | 26.18 10.03 26.74 9.51 27.14 9.37 27.06 9.00 26.55 8.31 27.57 8.37

52 19.32 8.12 19.59 7.95 20.58 7.81 19.47 7.24 20.17 7.28 21.67 7.37 20.08 6.79

-5 31.15 3.63 34.62 3.92 41.54 4.71 45.00 5.49 48.46 5.92 55.38 7.46 62.31 8.31

-2 31.15 3.66 34.62 3.96 41.54 4.72 45.00 5.50 48.46 6.14 55.38 7.50 62.31 8.32

0 31.15 3.67 34.62 3.97 41.54 4.72 45.00 5.53 48.46 6.16 55.38 7.57 62.31 8.39

2 31.15 3.70 34.62 4.00 41.54 4.84 45.00 5.56 48.46 6.26 55.38 7.58 62.31 8.47

4 31.15 3.73 34.62 4.02 41.54 4.87 45.00 5.63 48.46 6.27 55.38 7.62 62.31 8.69

6 31.15 3.74 34.62 4.03 41.54 4.99 45.00 5.64 48.46 6.29 55.38 7.65 62.31 8.74

8 31.15 3.76 34.62 4.08 41.54 4.99 45.00 5.65 48.46 6.34 55.38 7.87 62.31 8.98

10 31.15 3.77 34.62 4.14 41.54 5.00 45.00 5.81 48.46 6.51 55.38 8.06 62.31 9.24

12 31.15 3.85 34.62 4.22 41.54 5.13 45.00 5.98 48.46 6.70 55.38 8.14 62.31 9.52

14 31.15 3.92 34.62 4.32 41.54 5.27 45.00 6.19 48.46 7.04 55.38 8.24 62.31 9.58
16 31.15 4.06 34.62 4.49 41.54 5.66 45.00 6.37 48.46 7.09 55.38 8.31 62.31 | 10.26
18 31.15 4.29 34.62 4.80 41.54 5.86 45.00 6.58 48.46 7.10 55.38 8.64 62.31 | 11.01
20 31.15 4.78 34.62 5.27 41.54 6.18 45.00 6.81 48.46 7.65 55.38 9.34 62.31 | 11.77
21 31.15 5.02 34.62 5.47 41.54 6.42 45.00 7.09 48.46 7.95 55.38 9.67 62.31 | 12.16
100% 23 31.15 5.38 34.62 5.86 41.54 6.89 45.00 7.67 48.46 8.57 55.38 10.41 | 62.31 | 13.02
25 31.15 5.76 34.62 6.28 41.54 7.41 45.00 8.30 48.46 9.22 55.38 11.13 | 62.31 | 14.16
27 31.15 6.16 34.62 6.70 41.54 7.97 45.00 8.92 48.46 9.94 55.38 12.01 | 59.89 | 14.20
29 31.15 6.56 34.62 7.16 41.54 8.62 45.00 9.64 48.46 10.70 55.38 12.84 | 58.44 | 14.22
31 31.15 6.99 34.62 7.63 41.54 9.30 45.00 | 10.38 | 48.46 11.51 55.38 13.85 | 56.69 | 14.21
33 31.15 7.42 34.62 8.13 41.54 10.01 | 45.00 | 11.15 | 48.46 12.37 53.55 14,19 | 54.87 | 14.17
35 31.15 7.92 34.62 8.66 41.54 10.79 | 45.00 | 12.00 | 48.46 13.28 51.89 14.17 | 53.27 | 14.21
37 31.15 8.44 34.62 9.26 41.54 11.65 | 45.00 | 12.97 | 48.46 14.35 50.12 14.21 51.59 | 14.28
39 31.15 8.99 34.62 9.94 41.54 12.55 | 45.00 | 13.97 | 45.90 14.18 48.37 14.19 | 49.72 | 14.21
41 31.15 9.62 34.62 10.74 | 41.54 13.57 | 43.16 | 14.20 | 44.31 14.19 | 46.75 14.25 | 48.06 | 14.27
43 31.15 | 10.31 | 34.62 11.64 | 40.38 14.21 | 41.47 | 14.17 | 42.56 14.17 | 44.86 14.19 | 46.01 | 14.20
45 31.15 | 11.11 | 34.62 12.64 38.69 14,19 | 39.73 | 14.19 | 40.92 14.26 41.81 13.38 | 42.08 | 12.77

48 31.15 | 12.62 | 31.62 12.44 | 32.14 11.47 | 32.56 | 11.23 | 32.77 10.88 33.62 10.41 | 33.23 9.87

50 25.47 | 10.37 | 25.62 10.01 26.59 9.71 26.06 9.13 26.95 9.20 27.19 8.70 26.95 8.35

52 19.49 8.31 19.78 8.14 19.66 7.61 20.97 7.84 19.85 7.27 21.30 7.35 19.78 6.78

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.5: 16HP cooling capacity (continued)

TRANE

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) ‘ temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kwW kw kwW kw kw kw kw kw kw kW kW kW kW kw
-5 28.04 | 3.33 31.15 3.58 37.38 419 | 40.50 | 4.70 | 43.62 5.30 49.85 6.27 56.08 | 7.35
-2 28.04 | 3.33 31.15 3.61 37.38 420 | 40.50 | 4.72 | 43.62 5.34 49.85 6.58 56.08 | 7.54
0 28.04 | 3.34 | 31.15 3.62 37.38 424 | 40.50 | 4.78 | 43.62 5.36 49.85 6.60 56.08 | 7.56
2 28.04 | 3.38 | 31.15 3.63 37.38 425 | 40.50 | 4.81 | 43.62 5.38 49.85 6.67 56.08 | 7.67
4 28.04 | 3.38 | 31.15 3.64 37.38 429 | 40.50 | 4.85 | 43.62 5.43 49.85 6.68 56.08 | 7.68
6 28.04 | 3.39 | 31.15 3.66 37.38 432 | 40.50 | 4.85 | 43.62 5.45 49.85 6.71 56.08 | 7.68
8 28.04 | 3.40 | 31.15 3.68 37.38 432 | 40.50 | 4.87 | 43.62 5.51 49.85 6.87 56.08 | 7.92
10 28.04 | 3.41 | 31.15 3.71 37.38 439 | 40.50 | 4.98 | 43.62 5.61 49.85 7.05 56.08 | 8.17
12 28.04 | 3.49 | 31.15 3.79 37.38 450 | 40.50 | 5.01 | 43.62 5.76 49.85 7.11 56.08 | 8.21
14 28.04 | 3.53 31.15 3.87 37.38 4.64 | 40.50 | 5.32 | 43.62 5.96 49.85 7.25 56.08 | 8.37
16 28.04 | 3.63 31.15 4.02 37.38 490 | 40.50 | 5.67 | 43.62 6.13 49.85 7.29 56.08 | 8.39
18 28.04 | 3.84 | 31.15 4.29 37.38 5.31 | 40.50 | 5.70 | 43.62 6.27 49.85 7.48 56.08 | 8.83
20 28.04 | 4.16 | 31.15 4.78 37.38 5.50 | 40.50 | 5.86 | 43.62 6.38 49.85 7.48 56.08 | 9.50
21 28.04 | 4.54 | 31.15 491 37.38 5.65 | 40.50 | 6.07 | 43.62 6.49 49.85 7.76 56.08 | 9.84
90% 23 28.04 | 4.85 | 31.15 5.24 37.38 6.07 | 40.50 | 6.52 | 43.62 6.98 49.85 8.42 56.08 | 10.53
25 28.04 | 5.18 | 31.15 5.61 37.38 6.50 | 40.50 | 6.98 | 43.62 7.52 49.85 9.05 56.08 | 11.34
27 28.04 | 5.54 | 31.15 5.99 37.38 6.95 | 40.50 | 7.48 | 43.62 8.15 49.85 9.75 56.08 | 12.13
29 28.04 | 5.88 | 31.15 6.38 37.38 7.42 | 40.50 | 7.98 | 43.62 8.79 49.85 | 10.52 | 56.08 | 13.04
31 28.04 | 6.26 | 31.15 6.79 37.38 7.92 | 40.50 | 8.58 | 43.62 9.48 49.85 | 11.34 | 56.08 | 14.05
33 28.04 | 6.65 | 31.15 7.23 37.38 8.46 | 40.50 | 9.26 | 43.62 | 10.23 | 49.85 | 12.21 | 53.91 | 14.20
35 28.04 | 7.07 | 31.15 7.70 37.38 9.01 | 40.50 | 9.98 | 43.62 | 11.04 | 49.85 | 13.17 | 52.27 | 14.17
37 28.04 | 7.52 | 31.15 8.20 37.38 9.72 | 40.50 | 10.77 | 43.62 | 11.90 | 49.85 | 14.18 | 50.53 | 14.18
39 28.04 8.01 31.15 8.74 37.38 10.48 | 40.50 | 11.64 | 43.62 12.82 47.53 14.17 | 48.73 | 14.18
41 28.04 | 854 | 31.15 9.33 37.38 | 11.37 | 40.50 | 12.62 | 43.62 | 13.87 | 45.84 | 14.21 | 47.26 | 14.29
43 28.04 | 9.13 31.15 | 10.00 | 37.38 | 12.29 | 40.50 | 13.64 | 41.90 | 14.18 | 44.17 | 14.17 | 45.41 | 14.22
45 28.04 | 9.78 | 31.15 | 10.76 | 37.38 | 13.37 | 39.22 | 14.19 | 40.26 | 14.21 | 41.88 | 13.77 | 42.41 | 13.42
48 28.04 | 10.89 | 31.15 | 12.14 | 32.19 | 11.73 | 32.37 | 11.29 | 32.78 | 11.05 | 33.65 | 10.57 | 33.29 | 10.04
50 25.50 | 10.48 | 25.81 | 10.20 | 26.38 9.68 | 26.30 | 9.33 26.18 8.97 27.53 8.88 26.73 | 8.32
52 19.49 | 8.29 | 20.22 8.33 20.18 7.80 | 20.33 | 7.63 19.83 7.26 21.25 7.34 22.02 | 7.38
-5 2492 | 2.98 | 27.69 3.20 33.23 3.71 36.00 | 4.01 38.77 4,51 44.31 5.59 49.85 | 6.30
-2 2492 | 3.00 | 27.69 3.24 33.23 3.74 | 36.00 | 4.01 38.77 4,51 44.31 5.60 | 49.85 | 6.56
0 24.92 | 3.03 27.69 3.26 33.23 3.77 36.00 | 4.03 38.77 4,51 44.31 5.61 49.85 | 6.57
2 2492 | 3.05 | 27.69 3.27 33.23 3.78 | 36.00 | 4.09 38.77 4.58 44.31 5.65 49.85 | 6.64
4 24.92 | 3.05 | 27.69 3.28 33.23 3.80 | 36.00 | 4.10 | 38.77 4.64 44.31 5.71 49.85 | 6.65
6 2492 | 3.05 | 27.69 3.29 33.23 3.80 | 36.00 | 4.10 | 38.77 4.65 44.31 5.75 49.85 | 6.65
8 24.92 | 3.05 | 27.69 3.29 33.23 3.88 | 36.00 | 4.15 38.77 4.66 44.31 5.79 49.85 | 6.69
10 24.92 | 3.09 | 27.69 3.33 33.23 3.94 | 36.00 | 4.23 38.77 4.77 44.31 5.90 | 49.85 | 6.84
12 2492 | 3.11 | 27.69 3.42 33.23 3.98 | 36.00 | 4.32 38.77 4.85 44.31 6.11 49.85 | 7.07
14 2492 | 3.15 | 27.69 3.44 33.23 4.13 36.00 | 4.58 | 38.77 5.06 44.31 6.18 | 49.85 | 7.23
16 2492 | 3.24 | 27.69 3.57 33.23 4.27 36.00 | 4.70 | 38.77 5.42 44.31 6.29 49.85 | 7.27
18 2492 | 3.37 | 27.69 3.78 33.23 468 | 36.00 | 5.10 | 38.77 5.42 44.31 6.31 49.85 | 7.37
20 2492 | 3.67 | 27.69 4.21 33.23 494 | 36.00 | 5.26 | 38.77 5.57 44.31 6.42 49.85 | 7.47
21 24.92 | 3.90 | 27.69 4.40 33.23 5.04 | 36.00 | 5.36 | 38.77 5.68 44.31 6.43 49.85 | 7.67
80% 23 2492 | 436 | 27.69 4.67 33.23 5.33 36.00 | 5.68 | 38.77 6.04 44.31 6.79 49.85 | 8.32
25 2492 | 4.66 | 27.69 5.00 33.23 5.71 36.00 | 6.09 38.77 6.48 44.31 7.27 49.85 | 9.00
27 24.92 | 4.97 | 27.69 5.32 33.23 6.11 36.00 | 6.51 38.77 6.93 44.31 7.78 | 49.85 | 9.69
29 24.92 | 5.27 | 27.69 5.67 33.23 6.51 36.00 | 6.95 38.77 7.40 44.31 8.42 49.85 | 10.44
31 2492 | 5.60 | 27.69 6.02 33.23 6.93 36.00 | 7.42 38.77 7.91 44.31 9.08 | 49.85 | 11.22
33 2492 | 594 | 27.69 6.41 33.23 7.38 | 36.00 | 7.91 38.77 8.45 44.31 9.81 49.85 | 12.09
35 2492 | 6.29 | 27.69 6.81 33.23 7.86 | 36.00 | 8.42 38.77 9.00 4431 | 10.59 | 49.85 | 13.06
37 2492 | 6.69 | 27.69 7.24 33.23 8.38 | 36.00 | 9.01 38.77 9.68 4431 | 11.45 | 49.85 | 14.05
39 2492 | 7.10 | 27.69 7.69 33.23 8.95 36.00 | 9.61 38.77 | 10.46 | 4431 | 12.41 | 47.81 | 14.21
41 2492 | 7.54 | 27.69 8.19 33.23 9.58 | 36.00 | 10.34 | 38.77 | 11.34 | 4431 | 13.42 | 46.07 | 14.18
43 2492 | 8.04 | 27.69 8.75 33.23 | 10.25 | 36.00 | 11.18 | 38.77 | 12.33 | 43.28 | 14.20 | 44.46 | 14.22
45 2492 | 858 | 27.69 9.36 33.23 | 11.05 | 36.00 | 12.18 | 38.77 | 13.35 | 41.58 | 14.18 | 42.21 | 13.80
48 2492 | 9.52 | 27.69 | 10.43 | 32.30 | 12.11 | 32.50 | 11.63 | 32.67 | 11.20 | 33.06 | 10.52 | 33.23 | 10.18
50 24.92 | 10.25 | 25.80 | 10.32 | 26.26 9.76 | 26.50 | 9.49 26.41 9.14 26.62 8.64 26.99 | 8.49
52 19.38 | 8.29 19.68 8.11 20.60 7.98 | 20.77 | 7.81 20.32 7.45 21.14 7.32 21.88 | 7.36

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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TVR Ultra HR Series Engineering Data Book

- .
TVR Ultra HR 50/60Hz & TRANE
Table 2-9.5: 16HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) ‘ temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kw | kw kw kwW kw kw kw kw kw kW kW kW kW kW
-5 21.81 | 2.63 24.23 2.84 29.08 3.29 31.50 3.51 33.92 3.74 38.77 4.52 43.62 5.33
-2 21.81 | 2.68 24.23 2.88 29.08 3.30 31.50 3.54 33.92 3.76 38.77 4.54 43.62 5.38
0 21.81 | 2.69 24.23 2.90 29.08 3.30 31.50 3.54 33.92 3.80 38.77 4.56 43.62 5.39
2 21.81 | 2.70 24.23 291 29.08 3.35 31.50 3.56 33.92 3.84 38.77 4.62 43.62 5.47
4 21.81 | 2.70 24.23 291 29.08 3.37 31.50 3.58 33.92 3.90 38.77 4.64 43.62 5.54
6 21.81 | 2.71 24.23 2.93 29.08 3.39 31.50 3.63 33.92 3.92 38.77 4.75 43.62 5.63
8 21.81 | 2.73 24.23 2.95 29.08 3.41 31.50 3.64 33.92 3.93 38.77 4.81 43.62 5.66
10 21.81 | 2.74 24.23 2.96 29.08 3.42 31.50 3.69 33.92 3.94 38.77 4.81 43.62 5.81
12 21.81 | 2.75 24.23 2.97 29.08 3.48 31.50 3.74 33.92 4.03 38.77 5.11 43.62 5.98
14 21.81 | 2.79 24.23 3.04 29.08 3.59 31.50 3.88 33.92 4.16 38.77 5.26 43.62 6.08
16 21.81 | 2.83 24.23 3.12 29.08 3.72 31.50 | 4.03 33.92 4.43 38.77 5.46 43.62 6.12
18 21.81 | 2.93 24.23 3.27 29.08 4.00 31.50 | 4.42 33.92 4.78 38.77 5.48 43.62 6.15
20 21.81 | 3.14 24.23 3.58 29.08 4.39 31.50 | 4.66 33.92 493 38.77 5.56 43.62 6.16
21 21.81 | 3.32 24.23 3.83 29.08 4.47 31.50 | 4.75 33.92 5.02 38.77 5.63 43.62 6.33
70% 23 21.81 | 3.61 24.23 4.05 29.08 4.69 31.50 | 4.97 33.92 5.24 38.77 5.78 43.62 6.61
25 21.81 | 3.88 24.23 4.34 29.08 5.00 31.50 5.29 33.92 5.59 38.77 6.20 43.62 7.08
27 21.81 | 4.14 24.23 4.62 29.08 5.34 31.50 5.65 33.92 5.98 38.77 6.63 43.62 7.60
29 21.81 | 4.41 24.23 4.92 29.08 5.69 31.50 6.03 33.92 6.39 38.77 7.08 43.62 8.11
31 21.81 | 4.70 24.23 5.23 29.08 6.04 31.50 6.43 33.92 6.80 38.77 7.55 43.62 8.76
33 21.81 | 4.99 24.23 5.55 29.08 6.43 31.50 6.84 33.92 7.25 38.77 8.07 43.62 9.42
35 21.81 | 5.42 24.23 5.89 29.08 6.84 31.50 7.27 33.92 7.71 38.77 8.60 43.62 | 10.23
37 21.81 | 5.72 24.23 6.38 29.08 7.26 31.50 7.75 33.92 8.22 38.77 9.19 43.62 | 11.03
39 21.81 | 6.09 24.23 6.75 29.08 7.72 31.50 8.25 33.92 8.78 38.77 9.84 43.62 | 11.96
41 21.81 | 6.46 24.23 7.16 29.08 8.23 31.50 8.81 33.92 9.38 38.77 10.61 | 43.62 | 12.96
43 21.81 | 6.88 24.23 7.61 29.08 8.79 31.50 9.42 33.92 10.05 | 38.77 11.54 | 43.62 | 14.07
45 21.81 | 7.34 24.23 8.12 29.08 9.41 31.50 | 10.10 | 33.92 10.82 | 38.77 12.59 | 41.71 | 14.22
48 21.81 | 8.23 24.23 8.99 29.08 10.49 | 31.50 | 11.30 | 32.74 | 11.60 | 33.12 10.87 | 33.39 | 10.53
50 21.81 | 8.86 24.23 9.66 26.24 9.93 26.46 9.67 26.64 9.41 26.74 8.80 27.09 8.66
52 19.52 | 8.42 19.71 8.20 19.89 7.77 20.04 7.60 20.71 7.63 20.28 7.10 21.66 7.34
-5 18.69 | 2.27 20.77 2.47 24.92 2.83 27.00 3.04 29.08 3.30 33.23 3.65 37.38 4.35
-2 18.69 | 2.33 20.77 2.53 24.92 2.84 27.00 3.05 29.08 3.31 33.23 3.67 37.38 4.38
0 18.69 | 2.34 20.77 2.54 24.92 2.87 27.00 3.07 29.08 3.34 33.23 3.72 37.38 4.40
2 18.69 | 2.36 20.77 2.55 24.92 2.89 27.00 3.07 29.08 3.34 33.23 3.78 37.38 4.41
4 18.69 | 2.37 20.77 2.56 24.92 291 27.00 3.10 29.08 3.35 33.23 3.82 37.38 4.47
6 18.69 | 2.38 20.77 2.56 24.92 2.95 27.00 3.13 29.08 3.38 33.23 3.82 37.38 4.52
8 18.69 | 2.40 20.77 2.59 24.92 2.97 27.00 3.17 29.08 3.39 33.23 3.84 37.38 4.54
10 18.69 | 2.40 20.77 2.59 24.92 3.03 27.00 3.19 29.08 3.42 33.23 3.89 37.38 4.58
12 18.69 | 2.42 20.77 2.61 24.92 3.04 27.00 3.26 29.08 3.46 33.23 3.92 37.38 4.73
14 18.69 | 2.45 20.77 2.62 24.92 3.08 27.00 3.35 29.08 3.59 33.23 4.19 37.38 4.90
16 18.69 | 2.48 20.77 2.68 24.92 3.21 27.00 3.42 29.08 3.77 33.23 4.29 37.38 5.21
18 18.69 | 2.54 20.77 2.78 24.92 3.36 27.00 3.65 29.08 4.03 33.23 4.67 37.38 5.22
20 18.69 | 2.69 20.77 3.03 24.92 3.77 27.00 | 4.08 29.08 431 33.23 4.79 37.38 5.30
21 18.69 | 2.81 20.77 3.20 24.92 3.92 27.00 | 4.15 29.08 4.40 33.23 4.85 37.38 5.36
60% 23 18.69 | 2.98 20.77 3.38 24.92 411 27.00 | 4.34 29.08 4.58 33.23 5.04 37.38 5.56
25 18.69 | 3.21 20.77 3.56 24.92 4.26 27.00 | 4.59 29.08 4.81 33.23 5.26 37.38 5.91
27 18.69 | 3.44 20.77 3.80 24.92 4.55 27.00 | 4.89 29.08 5.14 33.23 5.62 37.38 6.32
29 18.69 | 3.68 20.77 4.06 24.92 4.84 27.00 5.21 29.08 5.48 33.23 6.00 37.38 6.75
31 18.69 | 3.92 20.77 4.32 24.92 5.25 27.00 5.54 29.08 5.83 33.23 6.39 37.38 7.22
33 18.69 | 4.25 20.77 4.60 24.92 5.57 27.00 5.87 29.08 6.19 33.23 6.80 37.38 7.69
35 18.69 | 4.49 20.77 4.89 24.92 5.91 27.00 6.24 29.08 6.57 33.23 7.23 37.38 8.19
37 18.69 | 4.78 20.77 5.29 24.92 6.26 27.00 6.62 29.08 6.99 33.23 7.72 37.38 8.75
39 18.69 | 5.08 20.77 5.60 24.92 6.64 27.00 7.03 29.08 7.43 33.23 8.21 37.38 9.36
41 18.69 | 5.41 20.77 5.96 24.92 7.05 27.00 7.48 29.08 7.92 33.23 8.76 37.38 | 10.02
43 18.69 | 5.75 20.77 6.33 24.92 7.50 27.00 7.97 29.08 8.45 33.23 9.38 37.38 | 10.77
45 18.69 | 6.14 20.77 6.75 24.92 7.99 27.00 8.51 29.08 9.02 33.23 10.06 | 37.38 | 11.74
48 18.69 | 6.80 20.77 7.46 24.92 8.84 27.00 9.43 29.08 10.03 | 33.23 11.25 | 33.24 | 10.90
50 18.69 | 7.60 20.77 8.21 24.92 9.48 27.00 | 10.13 | 26.65 9.66 27.03 9.16 27.46 9.00
52 18.69 | 8.13 19.81 8.36 20.10 7.94 20.28 7.77 20.38 7.61 20.61 7.27 20.67 7.11

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.5: 16HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) . temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kW | kw kw kw kw kw kW | kw kw kW kW kW kW kw
-5 15.58 | 1.84 | 17.31 2.09 20.77 244 | 2250 | 2.55 | 24.23 2.73 27.69 3.05 | 31.15 | 3.38
-2 15.58 | 1.84 | 17.31 2.13 20.77 245 | 22,50 | 2.60 | 24.23 2.75 27.69 3.05 | 31.15 | 3.46
0 15.58 | 1.98 | 17.31 2.15 20.77 246 | 2250 | 2.62 | 24.23 2.76 27.69 3.08 | 31.15 | 3.47
2 15.58 | 2.00 | 17.31 2.20 20.77 247 | 2250 | 2.64 | 24.23 2.79 27.69 3.11 | 31.15 | 3.53
4 15.58 | 2.03 | 17.31 2.22 20.77 248 | 22.50 | 2.66 | 24.23 2.79 27.69 3.15 | 31.15 | 3.54
6 15.58 | 2.04 | 17.31 2.22 20.77 2.52 | 22.50 | 2.68 | 24.23 2.81 27.69 3.20 | 31.15 | 3.55
8 15.58 | 2.05 | 17.31 2.22 20.77 2.53 | 22,50 | 2.70 | 24.23 2.86 27.69 3.20 | 31.15 | 3.61
10 15.58 | 2.07 | 17.31 2.24 20.77 2.55 | 22,50 | 2.70 | 24.23 2.92 27.69 3.20 | 31.15 | 3.65
12 15.58 | 2.07 | 17.31 2.25 20.77 2.55 | 22,50 | 2.77 | 24.23 2.93 27.69 3.34 | 31.15 | 3.68
14 15.58 | 2.09 | 17.31 2.26 20.77 2.61 | 22.50 | 2.80 | 24.23 2.95 27.69 347 | 31.15 | 3.89
16 15.58 | 2.10 | 17.31 2.31 20.77 2.70 | 22.50 | 2.90 | 24.23 3.09 27.69 3.57 | 31.15 | 3.99
18 15.58 | 2.16 | 17.31 2.36 20.77 2.77 | 22.50 | 3.05 | 24.23 3.29 27.69 3.89 | 31.15 | 4.39
20 15.58 | 2.24 | 17.31 2.47 20.77 3.01 | 22,50 | 3.35 | 24.23 3.69 27.69 4.06 | 31.15 | 4.54
21 15.58 | 2.32 | 17.31 2.58 20.77 3.21 | 22.50 | 3.56 | 24.23 3.76 27.69 4.14 | 31.15 | 4.59
50% 23 15.58 | 2.47 | 17.31 2.73 20.77 341 | 2250 | 3.73 | 24.23 3.92 27.69 430 | 31.15 | 4.76
25 15.58 | 2.73 | 17.31 2.93 20.77 3.55 | 22.50 | 3.75 | 24.23 4.14 27.69 4.50 | 31.15 | 4.95
27 15.58 | 2.93 | 17.31 3.14 20.77 3.65 | 22.50 | 3.92 | 24.23 4.31 27.69 475 | 31.15 | 5.26
29 15.58 | 3.13 | 17.31 3.35 20.77 390 | 22.50 | 4.19 | 24.23 4.57 27.69 5.05 | 31.15 | 5.60
31 15.58 | 3.33 | 17.31 3.58 20.77 416 | 22.50 | 4.46 | 24.23 4.86 27.69 5.37 | 31.15 | 5.96
33 15.58 | 3.54 | 17.31 3.81 20.77 4.42 | 2250 | 4.74 | 24.23 5.16 27.69 5.71 | 31.15 | 6.34
35 15.58 | 3.76 | 17.31 4.05 20.77 4.70 | 22.50 | 5.04 | 24.23 5.47 27.69 6.05 | 31.15 | 6.74
37 15.58 | 4.00 | 17.31 4.30 20.77 5.00 | 22.50 | 5.43 | 24.23 5.80 27.69 6.42 | 31.15 | 7.17
39 15.58 | 4.24 17.31 4.58 20.77 5.31 22.50 | 5.77 24.23 6.15 27.69 6.82 31.15 7.64
41 15.58 | 4.51 | 17.31 4.87 20.77 5.65 | 22.50 | 6.13 | 24.23 6.53 27.69 7.25 | 31.15 | 8.14
43 15.58 | 4.79 | 17.31 5.18 20.77 6.08 | 22.50 | 6.51 | 24.23 7.07 27.69 7.72 | 31.15 | 8.67
45 15.58 | 5.10 | 17.31 5.52 20.77 6.47 | 22.50 | 6.93 | 24.23 7.50 27.69 8.22 | 31.15 | 9.30
48 15.58 | 5.62 | 17.31 6.10 20.77 7.15 | 2250 | 7.76 | 24.23 8.25 27.69 9.10 | 31.15 | 10.33
50 15.58 | 6.45 | 17.31 6.92 20.77 7.86 | 22.50 | 8.35 | 24.23 8.83 26.95 9.49 | 27.12 | 9.22
52 15.58 | 6.85 | 17.31 7.37 20.19 8.17 | 20.30 | 7.96 | 20.41 7.77 20.70 743 | 21.37 | 7.47

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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TVR Ultra HR Series Engineering Data Book

-
TVR Ultra HR 50/60Hz S TRwE
Table 2-9.6: 18HP cooling capacity
Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kw kwW kw kw kw kw kW | kw kw kW kW kW kw | kw
-5 45.00 4.76 50.00 5.55 60.00 7.31 65.00 | 8.18 70.00 9.00 80.00 12.04 | 85.90 | 14.70
-2 45.00 4.79 50.00 5.61 60.00 7.35 65.00 | 8.18 70.00 9.02 80.00 12.10 | 85.74 | 14.80
0 45.00 4.80 50.00 5.74 60.00 7.42 65.00 | 8.25 70.00 9.09 80.00 12.51 | 85.44 | 14.88
2 45.00 4.82 50.00 5.88 60.00 7.49 65.00 | 8.32 70.00 9.12 80.00 12.58 | 85.12 | 15.01
4 45.00 4.83 50.00 5.89 60.00 7.53 65.00 | 8.34 70.00 9.36 80.00 12.80 | 85.00 | 15.20
6 45.00 4.92 50.00 5.91 60.00 7.55 65.00 | 8.57 70.00 9.42 80.00 13.19 | 84.97 | 15.59
8 45.00 5.10 50.00 5.91 60.00 7.75 65.00 | 8.81 70.00 9.69 80.00 13.55 | 83.91 | 15.47
10 45.00 5.12 50.00 6.08 60.00 7.97 65.00 | 8.92 70.00 9.98 80.00 14.01 | 82.82 | 15.45
12 45.00 5.26 50.00 6.27 60.00 8.23 65.00 | 9.35 70.00 10.44 | 80.00 14.84 | 81.63 | 15.47
14 45.00 5.55 50.00 6.54 60.00 8.69 65.00 | 9.90 70.00 11.33 80.00 15.72 | 80.26 | 15.45
16 45.00 5.89 50.00 6.98 60.00 9.32 65.00 | 10.55 | 70.00 12.36 77.07 15.47 | 78.87 | 15.48
18 45.00 6.44 50.00 7.56 60.00 9.99 65.00 | 11.29 | 70.00 13.35 75.54 | 15.45 | 77.37 | 15.46
20 45.00 7.00 50.00 8.14 60.00 10.69 | 65.00 | 12.17 | 70.00 14.36 74.00 15.48 | 75.87 | 15.52
21 45.00 7.27 50.00 8.47 60.00 11.03 | 65.00 | 12.69 | 70.00 14.93 73.19 15.47 | 74.98 | 15.48
130% 23 45.00 7.84 50.00 9.10 60.00 11.80 | 65.00 | 13.74 | 68.23 15.45 71.55 15.49 | 73.41 | 15.56
25 45.00 8.45 50.00 9.75 60.00 12.64 | 65.00 | 14.82 | 66.54 15.47 69.81 15.48 | 71.66 | 15.52
27 45.00 9.08 50.00 10.43 60.00 13.67 | 63.38 | 15.52 | 64.80 15.46 68.13 15.47 | 69.86 | 15.52
29 45.00 9.74 50.00 11.21 60.00 14.84 | 61.59 | 15.45 | 63.11 15.46 66.31 15.46 | 68.31 | 15.58
31 45.00 | 10.45 | 50.00 12.00 58.44 15.51 | 59.88 | 15.47 | 61.33 15.47 64.59 15.52 | 66.30 | 15.45
33 45.00 | 11.23 | 50.00 12.90 56.66 15.46 | 58.11 | 15.52 | 59.52 15.47 62.74 | 15.48 | 64.46 | 15.53
35 45.00 | 12.09 | 50.00 13.86 54.90 15.48 | 56.32 | 15.49 | 57.79 15.50 60.94 | 15.58 | 62.61 | 15.62
37 45.00 | 13.02 | 50.00 14.98 53.03 15.47 | 54.61 | 15.54 | 55.82 15.45 58.74 15.53 | 60.13 | 15.47
39 45.00 | 14.01 | 48.41 15.47 51.04 15.46 | 52.52 | 15.51 | 53.89 15.52 56.81 15.59 | 58.09 | 15.53
41 45.00 | 15.14 | 46.45 15.45 | 49.14 15.47 | 50.45 | 15.48 | 52.09 15.59 54.76 15.67 | 56.06 | 15.59
43 43.23 | 15.50 | 44.49 15.48 | 47.23 15.55 | 48.48 | 15.54 | 49.24 15.18 50.31 14.28 | 50.33 | 13.48
45 41.28 | 15.47 | 41.69 14.92 | 42.36 13.83 | 42.58 | 13.21 | 43.17 12.86 | 43.64 | 11.69 | 43.90 | 11.13
48 32.34 | 11.70 | 32.44 11.07 33.55 10.61 | 33.75 | 10.29 | 33.32 9.76 34.68 9.52 33.96 | 9.02
50 26.46 9.82 26.12 9.26 27.12 9.00 26.35 | 8.46 27.38 8.52 27.45 8.04 28.58 | 8.11
52 20.07 8.00 19.23 7.46 20.87 7.53 19.63 | 6.98 20.38 7.02 19.47 6.51 20.22 | 6.55
-5 41.54 4.43 46.15 5.15 55.38 6.66 60.00 | 7.40 64.62 8.21 73.85 10.71 | 83.08 | 13.97
-2 41.54 4.45 46.15 5.16 55.38 6.72 60.00 | 7.51 64.62 8.21 73.85 10.94 | 83.08 | 14.16
0 41.54 4.48 46.15 5.22 55.38 6.79 60.00 | 7.56 64.62 8.30 73.85 11.11 | 83.08 | 14.38
2 41.54 4.52 46.15 5.22 55.38 6.83 60.00 | 7.70 64.62 8.56 73.85 11.27 | 83.08 | 14.49
4 41.54 4.55 46.15 5.27 55.38 6.93 60.00 | 7.82 64.62 8.59 73.85 11.33 | 83.08 | 14.78
6 41.54 4.57 46.15 5.31 55.38 7.07 60.00 | 7.84 64.62 8.62 73.85 11.45 | 83.08 | 15.15
8 41.54 4.60 46.15 5.32 55.38 7.08 60.00 | 8.06 64.62 8.88 73.85 11.51 | 83.08 | 15.69
10 41.54 4.69 46.15 5.50 55.38 7.27 60.00 | 8.30 64.62 9.14 73.85 11.90 | 80.96 | 15.75
12 41.54 4.80 46.15 5.65 55.38 7.48 60.00 | 8.55 64.62 9.43 73.85 12.00 | 79.71 | 15.70
14 41.54 4.97 46.15 5.82 55.38 7.92 60.00 | 8.68 64.62 9.81 73.85 13.04 | 78.45 | 15.71
16 41.54 5.26 46.15 6.23 55.38 8.22 60.00 | 9.32 64.62 10.48 73.85 14.01 | 77.05 | 15.70
18 41.54 5.72 46.15 6.68 55.38 8.84 60.00 | 10.00 | 64.62 11.23 73.85 15.00 | 75.58 | 15.75
20 41.54 6.18 46.15 7.24 55.38 9.46 60.00 | 10.70 | 64.62 12.02 73.85 16.06 | 74.04 | 15.73
21 41.54 6.43 46.15 7.50 55.38 9.81 60.00 | 11.08 | 64.62 12.52 71.62 15.72 | 73.20 | 15.71
120% 23 41.54 6.99 46.15 8.10 55.38 10.52 | 60.00 | 11.84 | 64.62 13.58 69.98 15.73 | 71.63 | 15.77
25 41.54 7.53 46.15 8.72 55.38 11.26 | 60.00 | 12.68 | 64.62 14.73 68.29 15.70 | 70.08 | 15.78
27 41.54 8.15 46.15 9.37 55.38 12.07 | 60.00 | 13.70 | 64.62 15.90 66.62 15.77 | 68.33 | 15.76
29 41.54 8.76 46.15 10.04 55.38 12.94 | 60.00 | 14.86 | 61.77 15.71 64.89 15.72 | 66.59 | 15.72
31 41.54 9.41 46.15 10.80 55.38 13.89 | 58.67 | 15.73 | 60.12 15.76 63.14 | 15.74 | 64.75 | 15.72
33 41.54 | 10.12 | 46.15 11.61 55.38 1498 | 56.97 | 15.71 | 58.38 15.72 61.42 15.77 | 63.35 | 15.90
35 41.54 | 10.89 | 46.15 12.45 53.96 15.72 | 55.23 | 15.71 | 56.63 15.72 59.57 15.73 | 61.34 | 15.75
37 41.54 | 11.71 | 46.15 13.44 52.14 15.71 | 53.47 | 15.75 | 54.92 15.71 57.83 15.80 | 59.35 | 15.84
39 41.54 | 12.64 | 46.15 14.50 50.28 15.72 | 51.61 | 15.76 | 53.07 15.80 55.66 15.76 | 57.41 | 15.92
41 41.54 | 13.63 | 46.15 15.64 | 48.33 15.73 | 49.73 | 15.77 | 51.01 15.77 53.83 15.82 | 54.98 | 15.76
43 41.54 | 14.76 | 43.92 15.71 46.46 15.72 | 47.70 | 15.72 | 48.33 15.38 49.06 14.23 | 49.47 | 13.66
45 41.54 | 15.98 | 41.22 15.14 41.82 14.03 | 41.95 | 13.43 | 42.56 13.06 43.02 11.88 | 43.32 | 11.31
48 31.93 | 11.80 | 32.17 11.29 33.37 10.80 | 33.59 | 10.47 | 33.21 9.94 33.97 9.50 33.27 | 8.99
50 26.10 9.79 25.65 9.27 26.16 8.77 2593 | 8.44 26.93 8.50 27.00 8.02 28.10 | 8.09
52 19.32 7.81 19.04 7.45 20.64 7.52 19.43 | 6.97 20.16 7.01 19.29 6.50 20.02 | 6.55

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.6: 18HP cooling capacity (continued)

TRANE

TVR Ultra HR 50/60Hz

Combination Indoor temperature(°C DB/WB)
(%) te:‘:'zdr‘;‘t’:re DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°C DB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW kW kW kW kW kW kW kW kW kW kW kW kw. kW
-5 38.08 | 4.15 | 4231 | 455 | 50.77 | 595 | 55.00 | 6.90 | 59.23 | 7.66 | 67.69 | 891 | 76.15 | 11.18
-2 38.08 | 4.19 | 4231 | 456 | 50.77 | 6.19 | 55.00 | 6.94 | 59.23 | 7.67 | 67.69 | 9.28 | 76.15 | 11.62
0 38.08 | 4.20 | 4231 | 461 | 50.77 | 6.29 | 55.00 | 7.03 | 59.23 | 7.74 | 67.69 | 9.50 | 76.15 | 11.75
2 38.08 | 424 | 4231 | 466 | 50.77 | 6.29 | 55.00 | 7.03 | 59.23 | 7.79 | 67.69 | 9.60 | 76.15 | 11.83
4 38.08 | 4.25 | 4231 | 470 | 50.77 | 6.37 | 55.00 | 7.10 | 59.23 | 7.82 | 67.69 | 9.67 | 76.15 | 12.14
6 38.08 | 4.29 | 4231 | 470 | 50.77 | 6.38 | 55.00 | 7.11 | 59.23 | 7.83 | 67.69 | 9.84 | 76.15 | 12.29
8 38.08 | 430 | 4231 | 472 | 50.77 | 6.40 | 55.00 | 7.31 | 59.23 | 8.04 | 67.69 | 9.97 | 76.15 | 12.55
10 38.08 | 437 | 4231 | 491 | 50.77 | 6.55 | 55.00 | 7.51 | 59.23 | 829 | 67.69 | 10.28 | 76.15 | 13.20
12 38.08 | 4.46 | 4231 | 494 | 50.77 | 6.73 | 55.00 | 7.74 | 59.23 | 8.54 | 67.69 | 10.47 | 76.15 | 14.07
14 38.08 | 4.60 | 4231 | 517 | 50.77 | 7.16 | 55.00 | 7.99 | 59.23 | 8.60 | 67.69 | 10.50 | 76.15 | 14.99
16 38.08 | 4.82 | 4231 | 536 | 50.77 | 7.21 | 55.00 | 8.10 | 59.23 | 9.12 | 67.69 | 11.18 | 76.15 | 15.93
18 38.08 | 5.24 | 4231 | 580 | 50.77 | 7.67 | 55.00 | 870 | 59.23 | 9.77 | 67.69 | 12.16 | 73.72 | 15.96
20 38.08 | 5.69 | 4231 | 6.29 | 50.77 | 829 | 55.00 | 9.37 | 59.23 | 10.47 | 67.69 | 13.22 | 72.23 | 15.96
21 38.08 | 5.90 | 4231 | 657 | 50.77 | 858 | 55.00 | 9.68 | 59.23 | 10.84 | 67.69 | 13.71 | 71.41 | 15.96
110% 23 38.08 | 6.32 | 4231 | 7.11 | 50.77 | 9.25 | 55.00 | 10.35 | 59.23 | 11.59 | 67.69 | 14.84 | 69.89 | 15.96
25 38.08 | 6.78 | 4231 | 7.69 | 50.77 | 9.92 | 55.00 | 11.13 | 59.23 | 12.37 | 67.69 | 16.02 | 68.28 | 15.98
27 38.08 | 7.25 | 42.31 | 828 | 50.77 | 10.63 | 55.00 | 11.91 | 59.23 | 13.29 | 65.07 | 16.02 | 66.61 | 15.96
29 38.08 | 7.76 | 42.31 | 892 | 50.77 | 11.39 | 55.00 | 12.78 | 59.23 | 14.40 | 63.44 | 15.98 | 65.00 | 15.98
31 38.08 | 838 | 4231 | 9.56 | 50.77 | 12.26 | 55.00 | 13.74 | 59.23 | 15.66 | 61.70 | 15.96 | 63.39 | 16.08
33 38.08 | 9.00 | 42.31 | 10.32 | 50.77 | 13.15 | 55.00 | 14.83 | 57.15 | 15.99 | 60.02 | 15.97 | 61.62 | 16.05
35 38.08 | 9.67 | 42.31 | 11.08 | 50.77 | 14.16 | 55.00 | 16.14 | 55.45 | 16.03 | 58.26 | 15.99 | 59.89 | 16.00
37 38.08 | 10.45 | 42.31 | 11.91 | 50.77 | 15.30 | 52.44 | 15.99 | 53.76 | 16.00 | 56.66 | 16.06 | 57.96 | 15.98
39 38.08 | 11.26 | 42.31 | 12.88 | 49.40 | 15.96 | 50.70 | 15.98 | 52.03 | 15.97 | 54.74 | 16.01 | 56.08 | 16.07
41 38.08 | 12.16 | 42.31 | 13.92 | 47.61 | 1598 | 48.82 | 15.99 | 50.18 | 16.05 | 52.67 | 16.00 | 54.33 | 16.13
43 38.08 | 13.14 | 42.31 | 15.05 | 45.64 | 15.97 | 46.85 | 15.97 | 47.65 | 15.67 | 48.21 | 14.39 | 48.52 | 13.83
45 38.08 | 14.28 | 40.69 | 15.44 | 41.17 | 14.20 | 41.55 | 13.73 | 41.85 | 13.25 | 42.33 | 12.06 | 42.61 | 11.49
48 31.48 | 11.92 | 31.71 | 11.39 | 32.13 | 10.58 | 32.81 | 10.45 | 33.02 | 10.11 | 33.82 | 9.67 | 34.53 | 9.56
50 25.61 | 9.79 | 25.74 | 9.44 | 26.24 | 896 | 26.68 | 881 | 26.45 | 8.48 | 26.53 | 8.00 | 27.59 | 8.07
52 19.65 | 7.98 | 18.84 | 7.45 | 20.38 | 7.52 | 19.22 | 6.97 | 19.93 | 7.00 | 21.47 | 7.09 | 19.80 | 6.54
-5 34.62 | 3.84 | 3846 | 419 | 46.15 | 554 | 50.00 | 6.19 | 53.85 | 6.84 | 61.54 | 830 | 69.23 | 9.84
-2 34.62 | 3.88 | 38.46 | 421 | 46.15 | 555 | 50.00 | 6.22 | 53.85 | 6.90 | 61.54 | 831 | 69.23 | 9.95
0 34.62 | 3.89 | 38.46 | 424 | 46.15 | 555 | 50.00 | 6.22 | 53.85 | 6.97 | 61.54 | 837 | 69.23 | 9.97
2 34.62 | 3.90 | 3846 | 424 | 46.15 | 560 | 50.00 | 6.28 | 53.85 | 7.01 | 61.54 | 8.40 | 69.23 | 10.20
4 34.62 | 3.97 | 3846 | 430 | 46.15 | 566 | 50.00 | 6.35 | 53.85 | 7.03 | 61.54 | 857 | 69.23 | 10.32
6 3462 | 3.99 | 3846 | 434 | 46.15 | 569 | 50.00 | 639 | 53.85 | 7.26 | 61.54 | 8.66 | 69.23 | 10.49
8 3462 | 3.99 | 3846 | 438 | 46.15 | 569 | 50.00 | 6.54 | 53.85 | 7.28 | 61.54 | 8.88 | 69.23 | 10.61
10 34.62 | 405 | 3846 | 442 | 46.15 | 5584 | 50.00 | 6.76 | 53.85 | 7.44 | 61.54 | 9.03 | 69.23 | 10.66
12 34.62 | 410 | 3846 | 452 | 46.15 | 6.00 | 50.00 | 6.94 | 53.85 | 7.69 | 61.54 | 9.15 | 69.23 | 10.90
14 3462 | 423 | 3846 | 469 | 46.15 | 6.40 | 50.00 | 7.14 | 53.85 | 7.73 | 61.54 | 9.16 | 69.23 | 11.61
16 3462 | 441 | 3846 | 490 | 46.15 | 6.55 | 50.00 | 7.18 | 53.85 | 7.91 | 61.54 | 9.54 | 69.23 | 12.67
18 34.62 | 471 | 38.46 | 538 | 46.15 | 6.64 | 50.00 | 7.44 | 53.85 | 8.34 | 61.54 | 10.24 | 69.23 | 13.68
20 34.62 | 5.20 | 38.46 | 570 | 46.15 | 7.11 | 50.00 | 8.01 | 53.85 | 9.00 | 61.54 | 10.93 | 69.23 | 14.71
21 34.62 | 5.39 | 3846 | 591 | 46.15 | 7.37 | 50.00 | 832 | 53.85 | 9.28 | 61.54 | 11.34 | 69.23 | 15.24
100% 23 34.62 | 5.80 | 38.46 | 633 | 46.15 | 7.99 | 50.00 | 8.97 | 53.85 | 10.00 | 61.54 | 12.15 | 69.23 | 16.35
25 34.62 | 6.19 | 38.46 | 6.80 | 46.15 | 857 | 50.00 | 9.63 | 53.85 | 10.71 | 61.54 | 13.00 | 66.47 | 16.24
27 3462 | 6.61 | 3846 | 7.27 | 46.15 | 9.24 | 50.00 | 10.35 | 53.85 | 11.50 | 61.54 | 14.14 | 64.89 | 16.22
29 3462 | 7.06 | 38.46 | 7.78 | 46.15 | 9.92 | 50.00 | 11.08 | 53.85 | 12.36 | 61.54 | 15.33 | 63.33 | 16.24
31 3462 | 7.54 | 38.46 | 839 | 46.15 | 10.68 | 50.00 | 11.95 | 53.85 | 13.23 | 60.21 | 16.25 | 61.70 | 16.24
33 34.62 | 8.03 | 3846 | 9.04 | 46.15 | 11.46 | 50.00 | 12.84 | 53.85 | 14.22 | 58.62 | 16.22 | 59.93 | 16.23
35 34.62 | 856 | 38.46 | 9.72 | 46.15 | 12.36 | 50.00 | 13.81 | 53.85 | 15.40 | 56.80 | 16.23 | 58.36 | 16.27
37 34.62 | 9.20 | 38.46 | 10.49 | 46.15 | 13.29 | 50.00 | 14.86 | 52.52 | 16.28 | 55.18 | 16.26 | 56.60 | 16.24
39 34.62 | 9.95 | 38.46 | 11.33 | 46.15 | 14.37 | 50.00 | 16.08 | 50.84 | 16.23 | 53.37 | 16.22 | 54.96 | 16.30
41 34.62 | 10.75 | 38.46 | 12.23 | 46.15 | 15.55 | 47.89 | 16.24 | 49.04 | 16.22 | 51.61 | 16.25 | 52.87 | 16.30
43 34.62 | 11.63 | 38.46 | 13.23 | 44.92 | 16.25 | 46.04 | 16.28 | 46.92 | 16.07 | 47.51 | 14.80 | 47.83 | 14.23
45 34.62 | 12.58 | 38.46 | 14.33 | 40.66 | 14.57 | 40.98 | 14.02 | 41.14 | 13.42 | 41.90 | 12.48 | 42.59 | 12.12
48 31.10 | 12.10 | 31.37 | 11.59 | 31.83 | 10.76 | 32.48 | 10.63 | 32.72 | 10.29 | 32.41 | 9.44 | 33.62 | 9.54
50 25.13 | 9.78 | 25.25 | 9.43 | 26.25 | 9.14 | 2561 | 860 | 25.94 | 846 | 26.03 | 7.98 | 27.04 | 8.05
52 18.86 | 7.80 | 19.12 | 7.64 | 20.10 | 7.51 | 1899 | 6.96 | 19.68 | 6.99 | 21.17 | 7.08 | 19.57 | 6.53

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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TVR Ultra HR 50/60Hz & TRANE
Table 2-9.6: 18HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) ‘ temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kwW kw kwW kw kw kw kw kw kw kW kW kW kW kW
-5 31.15 3.54 34.62 3.72 41.54 4.71 45.00 5.31 48.46 5.94 55.38 7.26 62.31 8.37

-2 31.15 3.55 34.62 3.78 41.54 4.77 45.00 5.34 48.46 5.95 55.38 7.27 62.31 8.41

0 31.15 3.55 34.62 3.80 41.54 4.77 45.00 5.37 48.46 6.05 55.38 7.34 62.31 8.43

2 31.15 3.55 34.62 3.86 41.54 4.78 45.00 5.45 48.46 6.09 55.38 7.36 62.31 8.49

4 31.15 3.56 34.62 3.88 41.54 4.83 45.00 5.46 48.46 6.10 55.38 7.38 62.31 8.69

6 31.15 3.58 34.62 3.91 41.54 4.87 45.00 5.49 48.46 6.31 55.38 7.61 62.31 8.74

8 31.15 3.62 34.62 3.93 41.54 4.87 45.00 5.66 48.46 6.34 55.38 7.80 62.31 8.97

10 31.15 3.65 34.62 3.98 41.54 5.05 45.00 5.71 48.46 6.50 55.38 7.91 62.31 9.11

12 31.15 3.69 34.62 4.06 41.54 5.17 45.00 6.00 48.46 6.72 55.38 8.00 62.31 9.23

14 31.15 3.79 34.62 4.20 41.54 5.34 45.00 6.22 48.46 6.73 55.38 8.11 62.31 9.25

16 31.15 3.92 34.62 4.38 41.54 5.72 45.00 6.24 48.46 6.87 55.38 8.18 62.31 9.66

18 31.15 4.19 34.62 4.70 41.54 5.73 45.00 6.40 48.46 6.89 55.38 8.23 62.31 | 10.36

20 31.15 4.69 34.62 5.07 41.54 5.90 45.00 6.45 48.46 7.24 55.38 8.82 62.31 | 11.11

21 31.15 4.81 34.62 5.24 41.54 6.12 45.00 6.71 48.46 7.54 55.38 9.12 62.31 | 11.49

90% 23 31.15 5.18 34.62 5.61 41.54 6.57 45.00 7.30 48.46 8.13 55.38 9.83 62.31 | 12.27
25 31.15 5.53 34.62 6.02 41.54 7.04 45.00 7.87 48.46 8.76 55.38 10.56 | 62.31 | 13.18

27 31.15 5.91 34.62 6.43 41.54 7.61 45.00 8.48 48.46 9.41 55.38 11.32 62.31 | 14.37

29 31.15 6.30 34.62 6.85 41.54 8.23 45.00 9.17 48.46 10.13 55.38 12.18 | 62.31 | 15.55
31 31.15 6.70 34.62 7.30 41.54 8.83 45.00 9.88 48.46 10.89 | 55.38 13.10 | 60.66 | 16.24

33 31.15 7.13 34.62 7.80 41.54 9.54 45.00 | 10.61 | 48.46 11.70 | 55.38 14.05 | 58.99 | 16.27

35 31.15 7.59 34.62 8.30 41.54 10.28 | 45.00 | 11.45 | 48.46 12.61 | 55.38 15.14 | 57.43 | 16.22
37 31.15 8.10 34.62 8.88 41.54 11.08 | 45.00 | 12.31 | 48.46 13.64 55.38 16.54 | 55.64 | 16.24

39 31.15 8.64 34.62 9.53 41.54 11.97 | 45.00 | 13.32 | 48.46 14.68 | 52.73 16.22 | 53.95 | 16.25

41 31.15 9.23 34.62 10.29 | 41.54 12.94 | 45.00 | 14.41 | 48.46 15.93 | 50.77 16.23 | 52.24 | 16.28

43 31.15 9.90 34.62 11.14 | 41.54 14.01 | 45.00 | 15.60 | 46.57 16.26 | 47.58 15.28 | 47.84 | 14.61
45 31.15 | 10.67 | 34.62 12.11 | 41.54 15.18 | 41.00 | 14.37 | 41.31 13.82 | 42.04 | 12.88 | 42.33 | 12.29

48 31.15 | 12.09 | 31.50 | 11.84 | 31.96 10.93 | 32.18 | 10.59 | 32.36 10.26 | 32.60 9.62 33.30 9.49

50 25.21 9.87 25.57 9.61 26.60 9.31 25.97 8.79 25.85 8.43 27.14 8.36 26.89 8.02

52 18.90 7.79 19.67 7.82 19.54 7.31 20.86 7.53 19.72 6.98 21.18 7.06 19.63 6.51

-5 27.69 3.14 30.77 3.39 36.92 4.08 40.00 | 4.51 43.08 5.09 49.23 6.23 55.38 7.22

-2 27.69 3.15 30.77 3.42 36.92 4.10 40.00 | 4.61 43.08 5.11 49.23 6.29 55.38 7.24

0 27.69 3.21 30.77 3.42 36.92 4.13 40.00 | 4.62 43.08 5.15 49.23 6.31 55.38 7.30

2 27.69 3.21 30.77 3.42 36.92 4.14 40.00 | 4.65 43.08 5.24 49.23 6.37 55.38 7.35

4 27.69 3.22 30.77 3.47 36.92 4.17 40.00 | 4.65 43.08 5.26 49.23 6.44 55.38 7.36

6 27.69 3.22 30.77 3.50 36.92 4.18 40.00 | 4.73 43.08 5.29 49.23 6.61 55.38 7.59

8 27.69 3.23 30.77 3.52 36.92 4.22 40.00 | 4.83 43.08 5.40 49.23 6.73 55.38 7.76

10 27.69 3.26 30.77 3.57 36.92 4.27 40.00 | 4.88 43.08 5.50 49.23 6.81 55.38 7.80

12 27.69 331 30.77 3.60 36.92 431 40.00 5.04 43.08 5.74 49.23 6.82 55.38 7.89

14 27.69 3.37 30.77 3.70 36.92 4.59 40.00 5.33 43.08 5.90 49.23 6.82 55.38 8.07

16 27.69 3.48 30.77 3.87 36.92 4.88 40.00 5.50 43.08 5.91 49.23 6.97 55.38 8.08

18 27.69 3.66 30.77 4.13 36.92 5.04 40.00 5.51 43.08 5.94 49.23 7.03 55.38 8.22

20 27.69 4.03 30.77 4.54 36.92 5.24 40.00 5.58 43.08 6.09 49.23 7.13 55.38 8.66

21 27.69 4.32 30.77 4.65 36.92 5.34 40.00 5.70 43.08 6.10 49.23 7.13 55.38 9.01

80% 23 27.69 4.60 30.77 4.96 36.92 5.73 40.00 6.13 43.08 6.55 49.23 7.71 55.38 9.68
25 27.69 4.92 30.77 5.31 36.92 6.13 40.00 6.57 43.08 7.03 49.23 8.35 55.38 | 10.45
27 27.69 5.25 30.77 5.67 36.92 6.55 40.00 7.02 43.08 7.56 49.23 9.02 55.38 | 11.22
29 27.69 5.59 30.77 6.04 36.92 7.00 40.00 7.52 43.08 8.15 49.23 9.74 55.38 | 12.02
31 27.69 5.94 30.77 6.43 36.92 7.47 40.00 8.03 43.08 8.79 49.23 10.49 | 55.38 | 12.93
33 27.69 6.31 30.77 6.84 36.92 7.97 40.00 8.61 43.08 9.51 49.23 11.31 | 55.38 | 13.90
35 27.69 6.71 30.77 7.29 36.92 8.49 40.00 9.32 43.08 10.23 | 49.23 12.19 | 55.38 | 15.02
37 27.69 7.13 30.77 7.75 36.92 9.07 40.00 | 10.03 | 43.08 11.03 | 49.23 13.12 | 55.38 | 16.22
39 27.69 7.60 30.77 8.26 36.92 9.82 40.00 | 10.85 | 43.08 11.96 | 49.23 14.19 | 52.96 | 16.27
41 27.69 8.08 30.77 8.83 36.92 10.63 | 40.00 | 11.74 | 43.08 12.93 | 49.23 15.36 | 51.19 | 16.26
43 27.69 8.65 30.77 9.46 36.92 11.53 | 40.00 | 12.76 | 43.08 14.02 | 47.59 15.81 | 47.89 | 15.16
45 27.69 9.26 30.77 10.16 | 36.92 12.48 | 40.00 | 13.81 | 41.31 14.27 | 41.85 13.14 | 42.23 | 12.67

48 27.69 | 10.33 | 30.77 11.39 | 32.06 11.19 | 32.37 | 10.85 | 32.58 10.52 | 33.18 9.97 33.36 9.64

50 25.44 | 10.04 | 25.55 9.70 25.87 9.10 26.25 8.96 26.13 8.62 26.29 8.14 26.66 7.99

52 19.39 7.96 19.15 7.62 20.07 7.49 20.22 7.33 19.71 6.97 21.14 7.04 21.91 7.09

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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Table 2-9.6: 18HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) ‘ temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kw | kw kw kwW kw kw kw kw kw kW kW kW kW kw
-5 2423 | 2.75 | 26.92 3.00 | 32.31 3.47 35.00 | 3.77 37.69 4.31 43.08 5.36 | 48.46 | 6.15
-2 2423 | 2.79 | 26.92 3.04 | 3231 3.51 35.00 | 3.84 | 37.69 4.33 43.08 5.37 | 48.46 | 6.15
0 24.23 | 2.79 | 26.92 3.04 | 3231 3.56 | 35.00 | 3.87 37.69 4.41 43.08 540 | 48.46 | 6.22
2 24.23 | 2.85 | 26.92 3.05 | 32.31 3.60 | 35.00 | 3.90 | 37.69 4.41 43.08 5.42 | 48.46 | 6.25
4 2423 | 2.86 | 26.92 3.10 | 32.31 3.63 35.00 | 3.93 37.69 4.45 43.08 5.48 | 48.46 | 6.26
6 2423 | 2.86 | 26.92 3.10 | 32.31 3.63 35.00 | 3.94 | 37.69 4.59 43.08 5.53 | 48.46 | 6.34
8 2423 | 2.87 | 26.92 3.12 | 3231 3.63 35.00 | 4.03 37.69 4.60 43.08 5.59 | 48.46 | 6.44
10 24.23 | 2.88 | 26.92 3.14 | 32.31 3.68 | 35.00 | 4.04 | 37.69 4.65 43.08 5.80 | 48.46 | 6.51
12 24.23 | 293 | 26.92 3.17 | 32.31 3.75 35.00 | 4.09 37.69 4.66 43.08 5.88 | 48.46 | 6.65
14 2423 | 299 | 26.92 3.24 | 3231 3.88 | 35.00 | 4.31 37.69 4.78 43.08 5.89 | 48.46 | 6.66
16 24.23 | 3.07 | 26.92 3.37 | 3231 4.05 35.00 | 4.41 37.69 5.14 43.08 5.92 | 48.46 | 6.79
18 24.23 | 3.16 | 26.92 3.56 | 32.31 436 | 35.00 | 4.77 37.69 5.18 43.08 595 | 48.46 | 6.83
20 24.23 | 3.44 | 26.92 3.94 | 3231 4.62 35.00 | 4.93 37.69 5.22 43.08 6.07 | 48.46 | 6.87
21 24.23 | 3.66 | 26.92 412 | 32.31 4.72 35.00 | 5.01 37.69 5.32 43.08 6.08 | 48.46 | 7.03
70% 23 24.23 | 399 | 26.92 436 | 32.31 4.95 35.00 | 5.27 37.69 5.60 43.08 6.22 | 48.46 | 7.41
25 24.23 | 427 | 26.92 4.67 | 32.31 5.31 35.00 | 5.65 37.69 6.00 43.08 6.68 | 48.46 | 8.01
27 24.23 | 455 | 26.92 498 | 3231 5.68 | 35.00 | 6.04 | 37.69 6.42 43.08 7.16 | 48.46 | 8.63
29 24.23 | 4.85 | 26.92 5.30 | 32.31 6.05 35.00 | 6.45 37.69 6.84 43.08 7.66 | 48.46 | 9.32
31 24.23 | 5.15 | 26.92 5.64 | 32.31 6.45 35.00 | 6.87 37.69 7.31 43.08 8.17 | 48.46 | 10.06
33 2423 | 557 | 26.92 5.98 | 32.31 6.86 | 35.00 | 7.32 37.69 7.79 43.08 8.82 | 48.46 | 10.85
35 2423 | 591 | 26.92 6.35 | 32.31 7.30 | 35.00 | 7.79 37.69 8.31 43.08 9.53 | 48.46 | 11.68
37 24.23 | 6.26 | 26.92 6.75 | 32.31 7.77 35.00 | 8.32 37.69 8.89 43.08 | 10.34 | 48.46 | 12.59
39 24.23 | 6.64 | 26.92 7.18 | 32.31 8.30 | 35.00 | 8.87 37.69 9.50 43.08 | 11.17 | 48.46 | 13.64
41 2423 | 7.05 | 26.92 7.64 | 3231 8.87 35.00 | 9.51 37.69 | 10.26 | 43.08 | 12.13 | 48.46 | 14.73
43 2423 | 7.53 | 26.92 8.16 | 32.31 9.50 | 35.00 | 10.20 | 37.69 | 11.19 | 43.08 | 13.12 | 48.46 | 16.02
45 24.23 | 8.01 | 26.92 8.72 | 32.31 | 10.18 | 35.00 | 11.06 | 37.69 | 12.14 | 41.82 | 13.71 | 42.06 | 13.09
48 24.23 | 8.87 | 26.92 9.69 | 32.31 | 11.45 | 32.44 | 11.11 | 32.54 | 10.72 | 33.01 | 10.11 | 33.23 | 9.78
50 24.23 | 9.53 | 25.78 9.92 | 26.19 9.37 26.43 | 9.11 26.33 8.77 26.53 8.30 27.50 | 8.36
52 19.28 | 7.96 | 19.57 7.79 | 20.50 7.66 | 20.66 | 7.50 | 20.21 7.15 21.02 7.02 21.77 | 7.07
-5 20.77 | 2.42 | 23.08 2.67 | 27.69 2.99 30.00 | 3.18 | 32.31 3.47 36.92 4.19 | 41.54 | 4.90
-2 20.77 | 2.49 | 23.08 2.67 | 27.69 3.04 | 30.00 | 3.21 32.31 3.48 36.92 4.22 | 41.54 | 4.99
0 20.77 | 2.50 | 23.08 2.67 | 27.69 3.05 30.00 | 3.27 32.31 3.52 36.92 4.26 | 41.54 | 5.06
2 20.77 | 2.51 | 23.08 2.68 | 27.69 3.09 30.00 | 3.28 | 32.31 3.52 36.92 434 | 41.54 | 5.12
4 20.77 | 2.52 | 23.08 2.70 | 27.69 3.12 30.00 | 3.29 32.31 3.52 36.92 4.41 | 4154 | 5.14
6 20.77 | 2.52 | 23.08 2.71 | 27.69 3.12 30.00 | 3.29 32.31 3.53 36.92 4.54 | 41.54 | 5.17
8 20.77 | 2.53 | 23.08 2.71 | 27.69 3.15 30.00 | 3.38 | 32.31 3.60 36.92 459 | 41.54 | 531
10 20.77 | 2.55 | 23.08 2.74 | 27.69 3.20 | 30.00 | 3.43 32.31 3.64 36.92 4.65 | 41.54 | 5.38
12 20.77 | 2.57 | 23.08 2.78 | 27.69 3.27 30.00 | 3.53 32.31 3.82 36.92 4.80 | 41.54 | 5.51
14 20.77 | 2.58 | 23.08 2.79 | 27.69 3.38 | 30.00 | 3.61 32.31 3.86 36.92 4.85 | 41.54 | 5.58
16 20.77 | 2.62 | 23.08 2.87 | 27.69 3.47 30.00 | 3.82 32.31 4.07 36.92 5.01 | 41.54 | 5.68
18 20.77 | 2.72 | 23.08 3.00 | 27.69 3.76 | 30.00 | 4.08 | 32.31 4.44 36.92 5.04 | 41.54 | 5.70
20 20.77 | 2.91 | 23.08 3.23 | 27.69 4.03 30.00 | 4.29 32.31 4.55 36.92 5.13 4154 | 5.70
21 20.77 | 3.13 | 23.08 3.52 | 27.69 4.11 30.00 | 4.39 32.31 4.62 36.92 5.22 | 41.54 | 5.89
60% 23 20.77 | 3.26 | 23.08 3.82 | 27.69 431 30.00 | 4.57 32.31 4.82 36.92 530 | 4154 | 5.91
25 20.77 | 3.50 | 23.08 3.90 | 27.69 458 | 30.00 | 4.83 32.31 5.10 36.92 5.61 | 41.54 | 6.34
27 20.77 | 3.74 | 23.08 416 | 27.69 4.89 30.00 | 5.16 | 32.31 5.44 36.92 5.99 | 41.54 | 6.79
29 20.77 | 4.00 | 23.08 4.44 | 27.69 5.20 | 30.00 | 5.50 | 32.31 5.81 36.92 6.39 | 41.54 | 7.27
31 20.77 | 4.26 | 23.08 472 | 27.69 5.53 30.00 | 5.86 | 32.31 6.17 36.92 6.82 | 41.54 | 7.76
33 20.77 | 4.60 | 23.08 5.02 | 27.69 5.87 30.00 | 6.23 32.31 6.58 36.92 7.27 | 41.54 | 8.27
35 20.77 | 4.89 | 23.08 5.44 | 27.69 6.24 | 30.00 | 6.62 32.31 7.00 36.92 7.76 | 41.54 | 8.84
37 20.77 | 5.20 | 23.08 5.75 | 27.69 6.63 30.00 | 7.04 | 32.31 7.45 36.92 8.27 | 41.54 | 9.55
39 20.77 | 5.51 | 23.08 6.11 | 27.69 7.05 30.00 | 7.48 | 32.31 7.94 36.92 8.84 | 41.54 | 10.36
41 20.77 | 5.86 | 23.08 6.48 | 27.69 7.50 | 30.00 | 7.99 32.31 8.49 36.92 9.46 | 41.54 | 11.22
43 20.77 | 6.25 | 23.08 6.89 | 27.69 8.01 30.00 | 854 | 32.31 9.08 36.92 | 10.15 | 41.54 | 12.18
45 20.77 | 6.66 | 23.08 7.35 | 27.69 8.54 | 30.00 | 9.14 | 32.31 9.74 36.92 | 10.99 | 41.54 | 13.28
48 20.77 | 7.44 | 23.08 8.21 | 27.69 9.49 30.00 | 10.19 | 32.31 | 10.88 | 33.01 | 10.43 | 33.20 | 10.11
50 20.77 | 8.11 | 23.08 8.80 | 26.18 9.57 26.32 | 9.28 | 26.50 9.03 27.06 8.64 | 27.48 | 8.50
52 19.47 | 8.12 | 19.57 7.88 | 19.76 7.45 19.91 | 7.29 20.57 7.32 20.13 6.81 20.82 | 6.85

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.6: 18HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) . temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kW | kw kw kw kw kw kW | kw kw kW kW kW kW kW
-5 17.31 | 2.04 19.23 2.20 23.08 2.57 25.00 | 2.75 26.92 2.93 30.77 3.26 34.62 3.75
-2 17.31 | 2.04 19.23 2.25 23.08 2.61 25.00 | 2.75 26.92 2.97 30.77 3.30 34.62 3.89
0 17.31 | 2.12 19.23 2.29 23.08 2.63 25.00 | 2.78 26.92 2.98 30.77 331 34.62 3.96
2 17.31 | 2.13 19.23 2.31 23.08 2.65 25.00 | 2.80 26.92 2.99 30.77 3.32 34.62 3.97
4 17.31 | 2.15 19.23 2.32 23.08 2.66 25.00 | 2.81 26.92 3.00 30.77 3.33 34.62 4.05
6 17.31 | 2.16 19.23 2.32 23.08 2.67 25.00 | 2.81 26.92 3.01 30.77 3.35 34.62 4.08
8 17.31 | 2.17 19.23 2.33 23.08 2.67 25.00 | 2.85 26.92 3.06 30.77 3.37 34.62 4.10
10 17.31 | 2.17 19.23 2.34 23.08 2.69 25.00 | 2.87 26.92 3.09 30.77 3.59 34.62 4.22
12 17.31 | 2.17 19.23 2.35 23.08 2.71 25.00 | 2.94 26.92 3.13 30.77 3.59 34.62 4.38
14 17.31 | 2.19 19.23 2.41 23.08 2.81 25.00 | 3.00 26.92 3.23 30.77 3.62 34.62 4.38
16 17.31 | 2.22 19.23 2.45 23.08 2.86 25.00 | 3.08 26.92 3.35 30.77 3.93 34.62 4.50
18 17.31 | 2.27 19.23 2.52 23.08 3.04 | 25.00 | 3.29 26.92 3.63 30.77 4.19 34.62 4.67
20 17.31 | 241 19.23 2.72 23.08 3.38 25.00 | 3.66 26.92 3.86 30.77 4.28 34.62 4.74
21 17.31 | 2.52 19.23 2.89 23.08 3.51 25.00 | 3.76 26.92 3.94 30.77 4.36 34.62 4.82
50% 23 17.31 | 2.68 19.23 3.03 23.08 3.70 25.00 | 3.91 26.92 4.11 30.77 4.51 34.62 4.99
25 17.31 | 2.88 19.23 3.15 23.08 3.74 | 25.00 | 4.12 26.92 4.32 30.77 4.71 34.62 5.20
27 17.31 | 3.09 19.23 3.36 23.08 4.00 25.00 | 4.29 26.92 4.59 30.77 4.98 34.62 5.56
29 17.31 | 3.30 19.23 3.60 23.08 4.26 25.00 | 4.57 26.92 4.89 30.77 5.31 34.62 5.93
31 17.31 | 3.52 19.23 3.83 23.08 4.53 25.00 | 4.98 26.92 5.19 30.77 5.66 34.62 6.33
33 17.31 | 3.75 19.23 4.08 23.08 4.81 25.00 | 5.27 26.92 5.52 30.77 6.01 34.62 6.74
35 17.31 | 3.98 19.23 4.34 23.08 5.11 25.00 | 5.58 26.92 5.85 30.77 6.40 34.62 7.16
37 17.31 | 4.24 19.23 4.61 23.08 5.42 25.00 | 5.91 26.92 6.21 30.77 6.81 34.62 7.65
39 17.31 | 451 19.23 4.90 23.08 5.87 25.00 | 6.27 26.92 6.59 30.77 7.24 | 34.62 8.14
41 17.31 | 4.80 19.23 5.21 23.08 6.21 25.00 | 6.65 26.92 7.02 30.77 7.70 34.62 8.70
43 17.31 | 5.11 19.23 5.60 23.08 6.60 25.00 | 7.07 26.92 7.46 30.77 8.22 34.62 9.31
45 17.31 | 544 19.23 5.98 23.08 7.03 25.00 | 7.53 26.92 7.97 30.77 8.81 34.62 | 10.02
48 17.31 | 6.02 19.23 6.60 23.08 7.76 25.00 | 8.31 26.92 8.82 30.77 9.80 33.23 | 10.62
50 17.31 | 6.80 19.23 7.33 23.08 8.38 25.00 | 8.92 26.92 9.46 26.77 8.80 26.90 8.54
52 1731 | 7.26 19.23 7.84 19.98 7.66 20.06 | 7.45 20.18 7.29 20.98 7.16 21.09 7.01

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.7: 20HP cooling capacity

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kw kw kw kW | kw kw kW kW kW kW | kw
-5 50.40 | 5.56 | 56.00 6.42 67.20 8.50 | 72.80 | 10.05 | 78.40 | 12.35 | 82.50 | 12.78 | 84.54 | 12.88
-2 50.40 | 5.62 | 56.00 6.70 67.20 8.56 | 72.80 | 10.25 | 78.40 | 12.35 | 82.28 | 13.07 | 84.23 | 13.17
0 50.40 | 5.65 | 56.00 6.71 67.20 8.65 | 72.80 | 10.34 | 78.40 | 12.60 | 82.07 | 13.22 | 84.10 | 13.07
2 50.40 | 5.80 | 56.00 6.77 67.20 8.71 | 72.80 | 10.70 | 78.40 | 12.69 | 81.84 | 13.19 | 83.88 | 13.26
4 50.40 | 5.88 | 56.00 6.93 67.20 8.98 | 72.80 | 10.85 | 78.40 | 13.03 | 81.59 | 13.41 | 83.57 | 13.47
6 50.40 | 5.97 | 56.00 7.17 67.20 9.11 | 72.80 | 11.24 | 78.40 | 13.34 | 81.29 | 13.57 | 83.33 | 13.63
8 50.40 | 6.23 | 56.00 7.21 67.20 9.45 | 72.80 | 11.55 | 78.40 | 13.84 | 81.02 | 13.90 | 82.98 | 13.95
10 50.40 | 6.33 | 56.00 7.40 67.20 9.79 | 72.80 | 11.99 | 78.40 | 14.40 | 80.57 | 14.30 | 82.57 | 14.36
12 50.40 | 6.57 | 56.00 7.70 67.20 | 10.37 | 72.80 | 12.79 | 76.35 | 14.55 | 80.04 | 14.71 | 82.02 | 14.78
14 50.40 | 6.90 | 56.00 8.12 67.20 | 11.23 | 72.80 | 13.62 | 75.70 | 14.98 | 79.36 | 15.15 | 81.34 | 15.21
16 50.40 | 7.36 | 56.00 8.68 67.20 | 12.12 | 72.80 | 14.47 | 75.02 | 15.42 | 78.68 | 15.59 | 80.62 | 15.67
18 50.40 | 7.93 | 56.00 9.30 67.20 | 12.99 | 72.80 | 15.39 | 74.23 | 15.89 | 77.88 | 16.07 | 79.87 | 16.15
20 50.40 | 8.51 | 56.00 9.94 67.20 | 13.94 | 72.80 | 16.39 | 73.42 | 16.37 | 77.06 | 16.57 | 78.99 | 16.64
21 50.40 | 8.80 | 56.00 | 10.27 | 67.20 | 14.43 | 71.25 | 16.52 | 72.95 | 16.62 | 76.66 | 16.81 | 78.54 | 16.90
130% 23 50.40 | 9.43 56.00 10.99 67.20 15.45 | 70.35 | 17.03 | 72.06 17.15 75.73 17.34 | 77.63 | 17.45
25 50.40 | 10.09 | 56.00 | 11.70 | 67.20 | 16.55 | 69.42 | 17.58 | 71.10 | 17.69 | 74.73 | 17.89 | 76.77 | 17.99
27 50.40 | 10.78 | 56.00 | 12.57 | 67.20 | 17.72 | 68.41 | 18.15 | 70.10 | 18.26 | 73.74 | 18.49 | 75.62 | 18.60
29 50.40 | 11.57 | 56.00 | 13.63 | 65.71 | 18.62 | 67.38 | 18.74 | 69.07 | 18.87 | 72.69 | 19.11 | 74.50 | 19.24
31 50.40 | 12.41 | 56.00 | 14.74 | 64.67 | 19.24 | 66.32 | 19.32 | 67.83 | 19.33 | 71.10 | 19.38 | 72.77 | 19.41
33 50.40 | 13.29 | 56.00 | 15.93 | 62.89 | 19.30 | 64.34 | 19.29 | 66.02 | 19.41 | 69.07 | 19.32 | 70.75 | 19.31
35 50.40 | 14.29 | 56.00 | 17.26 | 60.94 | 19.31 | 62.48 | 19.28 | 63.95 | 19.32 | 67.12 | 19.33 | 68.89 | 19.50
37 50.40 | 15.54 | 56.00 | 18.65 | 59.03 | 19.29 | 60.59 | 19.34 | 62.05 | 19.35 | 65.26 | 19.50 | 66.99 | 19.67
39 50.40 | 16.96 | 54.23 | 19.32 | 57.13 | 19.38 | 58.62 | 19.37 | 60.09 | 19.35 | 61.88 | 18.34 | 62.28 | 17.52
41 50.40 | 18.45 | 52.27 | 19.29 | 54.46 | 18.71 | 54.82 | 17.77 | 55.35 | 17.13 | 56.56 | 15.98 | 56.75 | 15.22
43 47.35 | 17.92 | 47.77 | 17.10 | 48.57 | 15.74 | 48.98 | 15.16 | 49.26 | 14.60 | 50.03 | 13.50 | 50.05 | 12.73
45 41.55 | 15.01 | 41.71 14.31 42.40 13.27 | 42.58 | 12.70 | 43.58 12.58 43.64 11.24 | 44.82 | 11.14
48 32.37 | 11.24 | 32.87 | 10.86 | 33.55 | 10.20 | 34.26 | 10.09 | 33.82 9.59 34.68 9.15 | 33.96 | 8.67
50 26.52 | 9.43 | 26.10 8.91 27.12 8.65 | 26.35 | 8.13 | 27.38 8.19 27.45 7.73 | 28.58 | 7.80
52 20.07 | 7.70 | 19.23 7.17 20.87 7.24 | 19.63 | 6.71 | 20.38 6.75 19.47 6.26 | 20.22 | 6.30
-5 46.52 | 5.00 | 51.69 5.80 62.03 7.64 |67.20 | 848 | 72.37 | 10.00 | 80.10 | 13.03 | 82.10 | 12.81
-2 46.52 | 5.00 | 51.69 5.98 62.03 7.70 | 67.20 | 857 | 72.37 | 10.23 | 79.90 | 13.01 | 81.79 | 13.11
0 46.52 | 5.02 | 51.69 6.04 62.03 7.80 |67.20 | 871 | 72.37 | 10.25 | 79.69 | 13.15 | 81.57 | 13.25
2 46.52 | 5.09 | 51.69 6.08 62.03 7.81 |67.20 | 879 | 72.37 | 10.65 | 79.45 | 13.30 | 81.39 | 13.22
4 46.52 | 5.13 | 51.69 6.17 62.03 795 |67.20 | 9.06 | 72.37 | 10.72 | 79.25 | 13.35 | 81.13 | 13.44
6 46.52 | 5.31 | 51.69 6.34 62.03 8.27 | 67.20 | 9.12 | 72.37 | 11.17 | 78.95 | 13.61 | 80.84 | 13.60
8 46.52 | 5.50 | 51.69 6.35 62.03 8.38 | 67.20 | 9.43 | 72.37 | 11.48 | 78.69 | 13.84 | 80.54 | 13.92
10 46.52 | 5.58 | 51.69 6.56 62.03 8.66 | 67.20 | 9.90 | 72.37 | 11.95 | 78.24 | 14.25 | 80.17 | 14.31
12 46.52 | 5.78 | 51.69 6.80 62.03 9.03 | 67.20 | 10.47 | 72.37 | 12.75 | 77.73 | 14.66 | 79.64 | 14.73
14 46.52 | 6.09 | 51.69 7.19 62.03 9.61 | 67.20 | 11.36 | 72.37 | 13.60 | 77.11 | 15.10 | 78.99 | 15.16
16 46.52 | 6.47 | 51.69 7.68 62.03 | 10.23 | 67.20 | 12.20 | 72.37 | 14.43 | 76.42 | 15.54 | 78.33 | 15.61
18 46.52 | 7.02 | 51.69 8.27 62.03 | 10.92 | 67.20 | 13.13 | 72.37 | 15.35 | 75.66 | 16.01 | 77.57 | 16.09
20 46.52 | 7.56 | 51.69 8.83 62.03 | 11.86 | 67.20 | 14.08 | 72.37 | 16.38 | 74.84 | 16.51 | 76.71 | 16.58
21 46.52 | 7.85 | 51.69 9.17 62.03 | 12.35 | 67.20 | 14.57 | 72.37 | 16.90 | 74.40 | 16.76 | 76.31 | 16.83
120% 23 46.52 | 8.44 | 51.69 9.80 62.03 | 13.30 | 67.20 | 15.60 | 70.01 | 17.08 | 73.52 | 17.29 | 75.39 | 17.37
25 46.52 | 9.04 | 51.69 | 10.47 | 62.03 | 14.32 | 67.20 | 16.67 | 69.09 | 17.62 | 72.58 | 17.85 | 74.46 | 17.95
27 46.52 | 9.70 | 51.69 | 11.22 | 62.03 | 15.40 | 67.20 | 17.93 | 68.16 | 18.19 | 71.67 | 18.40 | 73.48 | 18.54
29 46.52 | 10.37 | 51.69 | 12.03 | 62.03 | 16.59 | 65.50 | 18.67 | 67.16 | 18.80 | 70.63 | 19.02 | 72.43 | 19.15
31 46.52 | 11.14 | 51.69 | 12.92 | 62.03 | 17.85 | 64.49 | 19.30 | 66.08 | 19.44 | 69.60 | 19.69 | 71.27 | 19.68
33 46.52 | 11.96 | 51.69 | 13.90 | 62.03 | 19.31 | 63.12 | 19.63 | 64.57 | 19.64 | 67.62 | 19.61 | 69.40 | 19.73
35 46.52 | 12.83 | 51.69 | 15.06 | 59.82 | 19.62 | 61.24 | 19.62 | 62.67 | 19.64 | 65.73 | 19.66 | 67.36 | 19.65
37 46.52 | 13.80 | 51.69 | 16.37 | 57.95 | 19.63 | 59.35 | 19.67 | 60.85 | 19.67 | 63.83 | 19.70 | 65.54 | 19.84
39 46.52 | 14.90 | 51.69 | 17.75 | 56.10 | 19.64 | 57.44 | 19.62 | 58.93 | 19.68 | 60.93 | 18.78 | 61.82 | 18.44
41 46.52 | 16.17 | 51.69 | 19.32 | 53.54 | 19.08 | 53.97 | 18.25 | 54.50 | 17.59 | 55.08 | 15.91 | 55.63 | 15.37
43 46.52 | 17.64 | 47.06 17.41 47.78 15.92 | 48.06 | 15.36 | 48.40 14.79 49.57 13.90 | 49.60 | 13.13
45 40.90 | 15.17 | 41.31 14.62 41.78 13.48 | 42.00 | 12.89 | 42.96 12.77 43.01 11.42 | 43.74 | 11.09
48 32.11 | 11.45 | 32.63 | 11.06 | 33.37 | 10.38 | 33.58 | 10.07 | 33.18 9.55 33.97 9.13 | 33.27 | 8.65
50 25.60 | 9.23 | 26.19 9.09 26.67 8.64 | 25.93 | 8.12 | 26.93 8.17 27.00 7.71 | 28.10 | 7.78
52 19.86 | 7.69 | 19.04 7.16 20.64 7.23 | 19.43 | 6.70 | 20.16 6.74 19.29 6.25 | 20.02 | 6.29

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.

Table continued on next page ...
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TVR Ultra HR 50/60Hz © TRANE
Table 2-9.7: 20HP cooling capacity (continued)
Combination Indoor temperature(°C DB/WB)
(%) ter?ll:):::'g(t)l:re DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(Capacity (°C DB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kW kW kW kW kW kW KW kW KW KW KW KW kW kW
-5 42.65 | 4.40 47.38 5.15 56.86 6.82 61.60 | 7.65 66.34 8.47 75.82 11.24 | 79.42 | 13.07
-2 42.65 | 4.43 47.38 5.23 56.86 6.89 61.60 | 7.67 66.34 8.49 75.82 11.30 | 79.22 | 13.03
0 42.65 | 4.44 47.38 5.25 56.86 6.95 61.60 | 7.75 66.34 8.53 75.82 11.55 | 79.02 | 13.17
2 42.65 | 4.47 47.38 5.36 56.86 7.00 61.60 | 7.77 66.34 8.62 75.82 11.93 | 78.81 | 13.33
4 42.65 | 4.49 47.38 5.39 56.86 7.02 61.60 | 791 66.34 8.89 75.82 12.01 | 78.59 | 13.37
6 42.65 | 4.60 47.38 5.55 56.86 7.18 61.60 | 8.23 66.34 8.95 75.82 12.51 | 78.31 | 13.64
8 42.65 | 4.79 47.38 5.55 56.86 7.31 61.60 | 8.34 66.34 9.36 75.82 12.88 | 78.03 | 13.87
10 42.65 | 4.84 47.38 5.78 56.86 7.69 61.60 | 8.55 66.34 9.64 75.82 13.48 | 77.64 | 14.27
12 42.65 | 5.11 47.38 5.99 56.86 7.88 61.60 | 8.98 66.34 10.10 | 75.82 14.24 | 77.13 | 14.68
14 42.65 | 5.24 47.38 6.22 56.86 8.35 61.60 | 9.51 66.34 11.04 | 75.82 15.06 | 76.53 | 15.12
16 42.65 | 5.65 47.38 6.69 56.86 8.95 61.60 | 10.18 | 66.34 11.95 74.07 15.48 | 75.85 | 15.57
18 4265 | 6.11 47.38 7.22 56.86 9.57 61.60 | 10.83 | 66.34 12.80 | 73.34 15.94 | 75.13 | 16.03
20 42.65 | 6.64 47.38 7.76 56.86 10.25 | 61.60 | 11.71 | 66.34 13.79 72.58 16.43 | 74.34 | 16.53
21 42.65 | 6.91 47.38 8.08 56.86 10.59 | 61.60 | 12.21 | 66.34 14.23 72.17 16.68 | 73.94 | 16.79
110% 23 42.65 | 7.43 47.38 8.66 56.86 11.32 | 61.60 | 13.18 | 66.34 15.32 71.36 17.18 | 73.11 | 17.30
25 42.65 | 8.02 47.38 9.29 56.86 12.10 | 61.60 | 14.18 | 66.34 16.42 70.41 17.76 | 72.21 | 17.85
27 42.65 | 8.61 47.38 9.94 56.86 13.03 | 61.60 | 15.26 | 66.34 17.63 69.43 18.35 | 71.26 | 18.43
29 42.65 | 9.25 47.38 10.67 56.86 14.15 | 61.60 | 16.43 | 66.34 18.96 | 68.42 18.97 | 70.29 | 19.08
31 42.65 | 9.91 47.38 11.45 56.86 15.24 | 61.60 | 17.76 | 64.19 19.34 67.49 19.61 | 69.29 | 19.73
33 42.65 | 10.64 | 47.38 12.28 56.86 16.55 | 61.60 | 19.11 | 63.17 19.97 66.01 19.93 | 67.76 | 20.04
35 42.65 | 11.42 | 47.38 13.20 56.86 17.88 | 59.91 | 19.95 | 61.25 19.93 64.40 | 20.07 | 65.81 | 19.94
37 42.65 | 12.27 | 47.38 14.21 56.86 19.43 | 58.11 | 19.97 | 59.49 19.95 62.44 19.97 | 63.99 | 19.99
39 42.65 | 13.24 | 47.38 15.34 | 55.00 20.01 | 56.33 | 19.93 | 57.62 19.95 59.82 19.37 | 60.41 | 18.60
41 42.65 | 14.32 | 47.38 16.67 52.65 19.54 | 53.12 | 18.76 | 53.46 17.91 54.26 16.29 | 54.79 | 15.75
43 42.65 | 15.49 | 46.35 17.75 | 47.23 16.32 | 47.39 | 15.63 | 47.84 15.19 | 48.62 14.06 | 48.64 | 13.29
45 40.34 | 15.40 | 40.66 14.83 | 41.49 13.89 | 41.69 | 13.31 | 41.89 12.72 | 42.33 11.60 | 43.02 | 11.27
48 31.47 | 11.42 | 31.89 11.06 32.18 10.16 | 32.34 | 9.85 33.00 9.73 33.17 9.12 34.53 | 9.19
50 25.63 | 9.41 26.17 9.28 26.21 8.62 27.19 | 8.68 26.45 8.16 26.53 7.69 27.59 | 7.76
52 19.62 | 7.68 18.84 7.16 20.38 7.22 19.22 | 6.70 19.93 6.73 21.47 6.82 19.80 | 6.28
-5 38.77 | 4.06 43.08 4.52 51.69 5.94 56.00 | 6.65 60.31 7.41 68.92 8.86 77.54 | 12.65
-2 38.77 | 4.12 43.08 4.55 51.69 6.03 56.00 | 6.85 60.31 7.60 68.92 8.98 77.54 | 13.08
0 38.77 | 4.12 43.08 4.56 51.69 6.13 56.00 | 6.86 60.31 7.62 68.92 9.09 77.54 | 13.13
2 38.77 | 4.15 43.08 4.59 51.69 6.16 56.00 | 6.91 60.31 7.71 68.92 9.25 77.54 | 13.43
4 38.77 | 4.20 43.08 4.60 51.69 6.22 56.00 | 6.99 60.31 7.75 68.92 9.25 75.91 | 13.31
6 38.77 | 4.20 43.08 4.70 51.69 6.29 56.00 | 7.04 60.31 7.88 68.92 9.58 75.69 | 13.56
8 38.77 | 4.32 43.08 4.86 51.69 6.36 56.00 | 7.22 60.31 8.01 68.92 9.93 75.38 | 13.81
10 38.77 | 4.48 43.08 4.88 51.69 6.51 56.00 | 7.47 60.31 8.24 68.92 10.38 | 75.01 | 14.20
12 38.77 | 4.51 43.08 5.03 51.69 6.80 56.00 | 7.71 60.31 8.64 68.92 11.16 | 74.54 | 14.61
14 38.77 | 4.69 43.08 5.30 51.69 7.19 56.00 | 8.14 60.31 9.19 68.92 12.04 | 74.01 | 15.02
16 38.77 | 4.92 43.08 5.66 51.69 7.66 56.00 | 8.74 60.31 9.84 68.92 12.96 | 73.34 | 15.49
18 38.77 | 5.33 43.08 6.17 51.69 8.24 56.00 | 9.35 60.31 10.48 | 68.92 13.85 | 72.62 | 15.96
20 38.77 | 5.78 43.08 6.71 51.69 8.85 56.00 | 10.00 | 60.31 11.22 68.92 14.82 | 71.88 | 16.45
21 38.77 | 6.01 43.08 6.95 51.69 9.17 56.00 | 10.33 | 60.31 11.60 | 68.92 15.30 | 71.45 | 16.70
100% 23 38.77 | 6.47 43.08 7.54 51.69 9.81 56.00 | 11.07 | 60.31 12.57 68.92 16.44 | 70.64 | 17.23
25 38.77 | 6.99 43.08 8.10 51.69 10.51 | 56.00 | 11.82 | 60.31 13.55 68.92 17.55 | 69.79 | 17.78
27 38.77 | 7.53 43.08 8.68 51.69 11.25 | 56.00 | 12.69 | 60.31 14.64 | 67.16 18.25 | 68.80 | 18.38
29 38.77 | 8.10 43.08 9.33 51.69 12.08 | 56.00 | 13.73 | 60.31 15.82 66.25 18.86 | 67.92 | 18.99
31 38.77 | 8.72 43.08 10.01 51.69 12.93 | 56.00 | 14.88 | 60.31 17.10 | 65.26 19.50 | 67.01 | 19.62
33 38.77 | 9.36 43.08 10.75 51.69 13.88 | 56.00 | 16.10 | 60.31 18.44 | 64.28 | 20.18 | 66.03 | 20.28
35 38.77 | 10.07 | 43.08 11.57 51.69 15.09 | 56.00 | 17.39 | 60.31 20.00 | 62.68 | 20.34 | 64.29 | 20.34
37 38.77 | 10.84 | 43.08 12.43 51.69 16.36 | 56.00 | 18.91 | 58.11 20.32 60.88 | 20.29 | 62.36 | 20.30
39 38.77 | 11.66 | 43.08 13.40 51.69 17.85 | 56.00 | 20.53 | 56.29 20.30 | 58.83 20.07 | 59.25 | 18.99
41 38.77 | 12.59 | 43.08 14.50 51.69 19.41 | 52.21 | 19.28 | 52.62 18.51 53.39 16.82 | 53.79 | 16.12
43 38.77 | 13.62 | 43.08 15.64 | 46.34 16.67 | 46.72 | 16.02 | 47.05 15.44 | 47.52 14.22 | 48.33 | 13.89
45 38.77 | 14.70 | 40.14 15.14 40.62 13.95 | 40.93 | 13.48 | 41.10 12.91 41.94 11.99 | 42.60 | 11.66
48 31.11 | 11.62 | 31.54 11.25 31.87 10.33 | 32.01 | 10.03 | 32.72 9.89 32.38 9.09 33.62 | 9.17
50 25.15 | 9.40 25.22 9.08 26.21 8.80 26.65 | 8.66 25.94 8.14 26.03 7.68 27.04 | 7.74
52 18.86 | 7.49 20.17 7.71 20.10 7.22 18.99 | 6.69 19.68 6.72 21.17 6.80 19.57 | 6.27

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.

84

Table continued on next page ...




TRANE

O

Table 2-9.7: 20HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) _ temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
(C.apaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

index) kW | kw kw kw kw kw kW | kw kw kW kW kW kw | kw
-5 34.89 | 3.67 | 38.77 4.03 46.52 5.05 | 50.40 | 5.73 | 54.28 6.36 62.03 7.75 | 69.78 | 8.92
-2 34.89 | 3.69 | 38.77 4.09 46.52 5.10 | 50.40 | 5.74 | 54.28 6.40 62.03 7.77 | 69.78 | 9.28
0 34.89 | 3.74 | 38.77 4.10 46.52 5.12 | 50.40 | 5.74 | 54.28 6.44 62.03 7.82 | 69.78 | 9.35
2 34.89 | 3.76 | 38.77 4.11 46.52 5.15 | 50.40 | 5.84 | 54.28 6.52 62.03 7.89 | 69.78 | 9.47
4 34.89 | 3.83 | 38.77 4.12 46.52 5.19 | 50.40 | 5.86 | 54.28 6.56 62.03 7.93 | 69.78 | 9.70
6 34.89 | 3.84 | 38.77 4.17 46.52 5.23 | 50.40 | 5.91 | 54.28 6.58 62.03 8.13 | 69.78 | 9.84
8 34.89 | 3.89 | 38.77 4.22 46.52 5.26 | 50.40 | 6.09 | 54.28 6.79 62.03 8.37 | 69.78 | 10.27
10 34.89 | 3.91 | 38.77 4.30 46.52 5.44 | 50.40 | 6.11 | 54.28 6.97 62.03 8.42 | 69.78 | 10.70
12 34.89 | 3.98 | 38.77 4.38 46.52 5.57 | 50.40 | 6.45 | 54.28 7.19 62.03 8.89 | 69.78 | 11.59
14 34.89 | 4.15 | 38.77 4.53 46.52 5.75 | 50.40 | 6.69 | 54.28 7.43 62.03 9.15 | 69.78 | 12.46
16 34.89 | 4.31 | 38.77 4,76 46.52 6.12 | 50.40 | 7.02 | 54.28 7.89 62.03 9.78 | 69.78 | 13.35
18 34.89 | 4.61 | 38.77 5.17 46.52 6.66 | 50.40 | 7.58 | 54.28 8.53 62.03 | 10.44 | 69.78 | 14.25
20 34.89 | 5.12 | 38.77 5.62 46.52 7.18 | 50.40 | 8.17 | 54.28 9.13 62.03 | 11.15 | 69.78 | 15.25
21 34.89 | 5.31 38.77 5.83 46.52 7.47 50.40 | 8.46 54.28 9.45 62.03 11.51 | 69.78 | 15.76
90% 23 34.89 | 5.70 | 38.77 6.27 46.52 8.04 | 50.40 | 9.09 | 54.28 | 10.16 | 62.03 | 12.42 | 69.78 | 16.82
25 34.89 | 6.10 | 38.77 6.71 46.52 8.66 | 50.40 | 9.73 | 54.28 | 10.88 | 62.03 | 13.50 | 69.78 | 18.04
27 34.89 | 6.51 38.77 7.23 46.52 9.31 50.40 | 10.45 | 54.28 11.63 62.03 14.54 | 67.47 | 18.25
29 34.89 | 6.94 | 38.77 7.78 46.52 9.99 |50.40 | 11.17 | 54.28 | 12.47 | 62.03 | 15.77 | 66.59 | 18.86
31 34.89 | 7.41 | 38.77 8.38 46.52 | 10.74 | 50.40 | 12.03 | 54.28 | 13.35 | 62.03 | 16.98 | 65.65 | 19.50
33 34.89 | 7.89 | 38.77 8.99 46.52 | 11.52 | 50.40 | 12.92 | 54.28 | 14.43 | 62.03 | 18.42 | 64.65 | 20.19
35 34.89 | 8.47 | 38.77 9.70 46.52 | 12.39 | 50.40 | 13.88 | 54.28 | 15.71 | 62.03 | 19.85 | 63.08 | 20.29
37 34.89 | 9.14 | 38.77 | 10.44 | 46.52 | 13.32 | 50.40 | 14.91 | 54.28 | 17.07 | 59.83 | 20.27 | 61.23 | 20.26
39 34.89 | 9.83 | 38.77 | 11.24 | 46.52 | 14.36 | 50.40 | 16.28 | 54.28 | 18.57 | 58.06 | 20.27 | 59.17 | 19.95
41 34.89 | 10.62 | 38.77 | 12.16 | 46.52 | 15.54 | 50.40 | 17.74 | 52.56 | 19.17 | 53.30 | 17.47 | 53.71 | 16.59
43 34.89 | 11.49 | 38.77 | 13.15 | 46.52 | 16.85 | 46.69 | 16.52 | 47.02 | 15.84 | 47.72 | 14.70 | 47.87 | 14.04
45 34.89 | 12.44 | 38.77 | 14.25 | 40.72 | 14.32 | 41.14 | 13.86 | 41.25 | 13.29 | 42.08 | 12.37 | 42.72 | 12.03
48 31.29 | 11.85 | 31.62 | 11.44 | 31.97 | 10.50 | 32.22 | 10.17 | 32.36 9.86 32.60 9.25 |[33.27 | 9.13
50 25.45 | 9.57 | 25.58 9.24 26.55 8.97 | 26.49 | 8.64 | 26.90 8.50 27.77 8.23 |26.89 | 7.71
52 19.38 | 7.67 | 19.16 7.33 20.13 7.20 | 20.86 | 7.24 | 19.72 6.71 21.18 6.79 | 19.63 | 6.26
-5 31.02 | 3.37 | 34.46 3.63 41.35 426 | 44.80 | 4.90 | 48.25 5.47 55.14 6.67 | 62.03 | 7.72
-2 31.02 | 3.39 | 34.46 3.67 41.35 431 | 4480 | 4.91 | 48.25 5.48 55.14 6.68 | 62.03 | 7.74
0 31.02 | 3.41 | 34.46 3.69 41.35 436 | 44.80 | 4.95 | 48.25 5.49 55.14 6.76 | 62.03 | 7.81
2 31.02 | 3.44 34.46 3.69 41.35 4.37 4480 | 4.95 48.25 5.55 55.14 6.84 62.03 | 7.85
4 31.02 | 3.45 | 34.46 3.73 41.35 439 | 44.80 | 5.00 | 48.25 5.58 55.14 6.86 | 62.03 | 7.88
6 31.02 | 3.46 | 34.46 3.75 41.35 4.43 | 44.80 | 5.00 | 48.25 5.61 55.14 7.03 | 62.03 | 8.11
8 31.02 | 3.48 | 34.46 3.79 41.35 4.44 | 44,80 | 5.03 | 48.25 5.80 55.14 7.08 | 62.03 | 8.13
10 31.02 | 3.53 | 34.46 3.82 41.35 459 | 44.80 | 5.18 | 48.25 5.85 55.14 7.25 | 62.03 | 8.37
12 31.02 | 3.54 | 34.46 3.89 41.35 461 | 44.80 | 5.33 | 48.25 5.95 55.14 7.47 | 62.03 | 8.83
14 31.02 | 3.61 | 34.46 3.98 41.35 4.87 | 44.80 | 5.50 | 48.25 6.34 55.14 7.62 | 62.03 | 9.09
16 31.02 | 3.75 | 34.46 4.16 41.35 5.21 | 44.80 | 5.89 | 48.25 6.54 55.14 7.71 | 62.03 | 9.70
18 31.02 | 3.98 | 34.46 4.45 41.35 5.43 | 44.80 | 5.90 | 48.25 6.68 55.14 8.21 | 62.03 | 10.37
20 31.02 | 4.44 | 34.46 4.90 41.35 5.79 | 44.80 | 6.43 | 48.25 7.23 55.14 8.85 | 62.03 | 11.09
21 31.02 | 4.67 34.46 5.08 41.35 6.00 4480 | 6.70 48.25 7.53 55.14 9.17 62.03 | 11.45
80% 23 31.02 | 5.02 | 34.46 5.46 41.35 6.45 | 44.80 | 7.26 | 48.25 8.07 55.14 9.83 | 62.03 | 12.38
25 31.02 | 5.36 | 34.46 5.84 41.35 6.98 | 44.80 | 7.84 | 48.25 8.71 55.14 | 10.56 | 62.03 | 13.41
27 31.02 | 5.73 34.46 6.24 41.35 7.51 4480 | 8.41 48.25 9.37 55.14 11.31 | 62.03 | 14.47
29 31.02 | 6.10 | 34.46 6.66 41.35 8.12 | 44.80 | 9.06 | 48.25 | 10.07 | 55.14 | 12.13 | 62.03 | 15.65
31 31.02 | 6.50 | 34.46 7.11 41.35 8.73 | 44.80 | 9.73 | 48.25 | 10.82 | 55.14 | 12.97 | 62.03 | 16.89
33 31.02 | 6.91 | 34.46 7.56 41.35 9.41 | 44.80 | 10.47 | 48.25 | 11.63 | 55.14 | 13.96 | 62.03 | 18.32
35 31.02 | 7.35 | 34.46 8.08 4135 | 10.10 | 44.80 | 11.29 | 48.25 | 12.51 | 55.14 | 15.16 | 62.03 | 19.84
37 31.02 | 7.84 34.46 8.61 41.35 10.90 | 44.80 | 12.15 | 48.25 13.47 55.14 16.47 | 59.97 | 20.31
39 31.02 | 8.35 34.46 9.30 41.35 11.74 | 44.80 | 13.08 | 48.25 14.54 55.14 17.97 | 58.26 | 20.25
41 31.02 | 895 | 34.46 | 10.04 | 4135 | 12.71 | 44.80 | 14.16 | 48.25 | 15.71 | 53.18 | 18.35 | 53.59 | 17.47
43 31.02 | 9.57 | 34.46 | 10.85 | 41.35 | 13.72 | 44.80 | 15.31 | 47.05 | 16.45 | 47.68 | 15.26 | 47.96 | 14.60
45 31.02 | 10.34 | 34.46 | 11.79 | 4135 | 1490 | 41.03 | 14.23 | 41.27 | 13.72 | 41.98 | 12.74 | 42.26 | 12.18
48 31.02 | 11.74 | 31.62 | 11.64 | 32.13 | 10.76 | 32.61 | 10.52 | 32.83 | 10.20 | 33.17 9.59 | 33.89 | 9.46
50 25.42 | 9.65 | 25.80 9.41 26.36 8.93 | 26.80 | 8.79 | 26.65 8.47 26.90 8.01 | 26.66 | 7.68
52 19.82 | 7.85 | 19.64 7.51 20.10 7.19 | 2081 | 7.22 | 19.71 6.70 21.14 6.77 | 2191 | 6.82

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

1.Shaded cells indicate rating condition.
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TVR Ultra HR 50/60Hz & TRANE
Table 2-9.7: 20HP cooling capacity (continued)
Combination Outdoor Indoor temperature(°C DB/WB)
(%) ‘ temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kW | kw kw kw kw kw kw kw kw kW kW kW kW kW
-5 27.14 | 3.01 | 30.15 3.22 36.18 3.75 39.20 | 4.01 42.22 4.58 48.25 5.67 54.28 6.56
-2 27.14 | 3.01 | 30.15 3.23 36.18 3.76 39.20 | 4.02 42.22 4.60 48.25 5.69 54.28 6.59
0 27.14 | 3.04 | 30.15 3.25 36.18 3.79 39.20 | 4.08 42.22 4.65 48.25 5.73 54.28 6.65
2 27.14 | 3.05 | 30.15 3.26 36.18 3.79 39.20 | 4.10 42.22 4.65 48.25 5.76 54.28 6.70
4 27.14 | 3.06 | 30.15 3.27 36.18 3.81 39.20 | 4.11 42.22 4.70 48.25 5.83 54.28 6.71
6 27.14 | 3.06 | 30.15 3.33 36.18 3.84 39.20 | 4.17 42.22 4.74 48.25 5.83 54.28 6.72
8 27.14 | 3.07 | 30.15 3.33 36.18 3.87 39.20 | 4.18 42.22 4.75 48.25 5.97 54.28 6.91
10 27.14 | 3.11 | 30.15 3.38 36.18 3.94 39.20 | 4.35 42.22 4.90 48.25 6.18 54.28 7.09
12 27.14 | 3.15 | 30.15 3.43 36.18 4.04 39.20 | 4.48 42.22 5.01 48.25 6.37 54.28 7.32
14 27.14 | 3.18 | 30.15 3.50 36.18 4.16 39.20 | 4.59 42.22 5.19 48.25 6.37 54.28 7.37
16 27.14 | 3.27 | 30.15 3.61 36.18 4.37 39.20 | 4.74 42.22 5.51 48.25 6.55 54.28 7.54
18 27.14 | 3.41 | 30.15 3.81 36.18 4.70 39.20 5.12 42.22 5.54 48.25 6.55 54.28 7.93
20 27.14 | 3.70 | 30.15 4.24 36.18 4.97 39.20 5.30 42.22 5.67 48.25 6.70 54.28 8.54
21 27.14 | 3.94 | 30.15 4.43 36.18 5.12 39.20 5.49 42.22 5.89 48.25 6.99 54.28 8.85
70% 23 27.14 | 4.39 | 30.15 4.75 36.18 5.50 39.20 5.90 42.22 6.32 48.25 7.55 54.28 9.50
25 27.14 | 4.70 | 30.15 5.07 36.18 5.90 39.20 6.32 42.22 6.79 48.25 8.17 54.28 | 10.18
27 27.14 | 5.00 | 30.15 5.42 36.18 6.30 39.20 6.77 42.22 7.32 48.25 8.80 54.28 | 10.93
29 27.14 | 5.33 | 30.15 5.77 36.18 6.72 39.20 7.22 42.22 7.89 48.25 9.45 54.28 | 11.70
31 27.14 | 5.66 | 30.15 6.14 36.18 7.17 39.20 7.72 42.22 8.53 48.25 10.15 | 54.28 | 12.56
33 27.14 | 6.01 | 30.15 6.54 36.18 7.65 39.20 8.30 42.22 9.19 48.25 10.94 | 54.28 | 13.49
35 27.14 | 6.40 | 30.15 6.96 36.18 8.14 39.20 8.98 42.22 9.89 48.25 11.77 | 54.28 | 14.55
37 27.14 | 6.80 | 30.15 7.40 36.18 8.71 39.20 9.64 42.22 10.65 | 48.25 12.71 | 54.28 | 15.82
39 27.14 | 7.22 | 30.15 7.89 36.18 9.42 39.20 | 10.43 | 42.22 11.52 | 48.25 13.71 | 54.28 | 17.25
41 27.14 | 7.70 | 30.15 8.43 36.18 10.16 | 39.20 | 11.27 | 42.22 12.42 | 48.25 14.85 | 54.28 | 18.80
43 27.14 | 8.22 | 30.15 9.01 36.18 11.03 | 39.20 | 12.24 | 42.22 13.50 | 48.25 16.04 | 47.91 | 15.33
45 27.14 | 8.80 | 30.15 9.68 36.18 11.97 | 39.20 | 13.26 | 42.22 14.58 | 41.81 13.15 | 42.13 | 12.64
48 27.14 | 9.81 | 30.15 10.87 | 32.24 | 11.16 | 32.36 | 10.67 | 32.60 10.35 | 33.04 9.71 33.67 9.60
50 25.57 | 9.86 | 25.72 9.53 26.01 8.90 26.40 8.77 26.79 8.63 27.09 8.17 27.50 8.03
52 19.29 | 7.65 | 20.02 7.68 19.97 7.18 20.12 7.03 20.80 7.06 21.02 6.75 21.77 6.79
-5 23.26 | 2.58 | 25.85 2.81 31.02 3.23 33.60 3.47 36.18 3.74 41.35 4.49 46.52 5.24
-2 23.26 | 2.62 | 25.85 2.84 31.02 3.25 33.60 3.48 36.18 3.76 41.35 4.51 46.52 5.25
0 23.26 | 2.65 | 25.85 2.85 31.02 3.32 33.60 3.52 36.18 3.76 41.35 4.52 46.52 5.26
2 23.26 | 2.65 | 25.85 2.87 31.02 3.32 33.60 3.53 36.18 3.77 41.35 4.55 46.52 5.32
4 23.26 | 2.68 | 25.85 2.87 31.02 3.32 33.60 3.55 36.18 3.78 41.35 4.59 46.52 5.41
6 23.26 | 2.69 | 25.85 2.88 31.02 3.32 33.60 3.57 36.18 3.86 41.35 4.69 46.52 5.61
8 23.26 | 2.69 | 25.85 2.89 31.02 3.37 33.60 3.58 36.18 3.87 41.35 4.76 46.52 5.61
10 23.26 | 2.70 | 25.85 291 31.02 3.39 33.60 3.65 36.18 3.91 41.35 4.80 46.52 5.73
12 23.26 | 2.75 | 25.85 2.97 31.02 3.45 33.60 3.74 36.18 4.03 41.35 5.10 46.52 5.90
14 23.26 | 2.78 | 25.85 2.99 31.02 3.53 33.60 3.84 36.18 4.13 41.35 5.26 46.52 6.07
16 23.26 | 2.83 | 25.85 3.08 31.02 3.70 33.60 3.99 36.18 4.37 41.35 5.41 46.52 6.11
18 23.26 | 2.92 | 25.85 3.23 31.02 3.95 33.60 | 4.36 36.18 4.72 41.35 5.41 46.52 6.17
20 23.26 | 3.12 | 25.85 3.48 31.02 4.33 33.60 | 4.60 36.18 4.88 41.35 5.51 46.52 6.29
21 23.26 | 3.29 | 25.85 3.78 31.02 4.42 33.60 | 4.70 36.18 4.98 41.35 5.62 46.52 6.46
60% 23 23.26 | 3.66 | 25.85 411 31.02 4.68 33.60 | 4.97 36.18 5.29 41.35 5.89 46.52 7.01
25 23.26 | 3.91 | 25.85 4.39 31.02 5.00 33.60 5.33 36.18 5.66 41.35 6.33 46.52 7.58
27 23.26 | 4.18 | 25.85 4.68 31.02 5.34 33.60 5.70 36.18 6.04 41.35 6.77 46.52 8.18
29 23.26 | 4.45 | 25.85 4.98 31.02 5.70 33.60 6.07 36.18 6.45 41.35 7.23 46.52 8.82
31 23.26 | 4.84 | 25.85 5.29 31.02 6.05 33.60 6.46 36.18 6.88 41.35 7.73 46.52 9.50
33 23.26 | 5.12 | 25.85 5.61 31.02 6.44 33.60 6.89 36.18 7.35 41.35 8.28 46.52 | 10.20
35 23.26 | 5.43 | 25.85 5.95 31.02 6.85 33.60 7.34 36.18 7.82 41.35 8.96 46.52 | 10.99
37 23.26 | 5.76 | 25.85 6.32 31.02 7.30 33.60 7.82 36.18 8.36 41.35 9.68 46.52 | 11.87
39 23.26 | 6.12 | 25.85 6.72 31.02 7.78 33.60 8.35 36.18 8.93 41.35 10.49 | 46.52 | 12.79
41 23.26 | 6.51 | 25.85 7.14 31.02 8.31 33.60 8.93 36.18 9.61 41.35 11.34 | 46.52 | 13.89
43 23.26 | 6.93 | 25.85 7.62 31.02 8.89 33.60 9.58 36.18 10.41 | 41.35 12.28 | 46.52 | 15.03
45 23.26 | 7.48 | 25.85 8.13 31.02 9.53 33.60 | 10.33 | 36.18 11.34 | 41.35 13.35 | 42.03 | 13.37
48 23.26 | 8.27 | 25.85 9.03 31.02 10.66 | 32.45 | 11.16 | 32.66 10.75 | 32.99 10.03 | 33.25 9.71
50 23.26 | 8.88 | 25.85 9.73 26.31 9.25 26.32 8.92 26.76 8.77 27.58 8.50 26.93 7.98
52 19.48 | 7.80 | 19.60 7.57 20.27 7.35 19.91 7.01 20.01 6.85 20.79 6.73 21.51 6.77

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.7: 20HP cooling capacity (continued)

TVR Ultra HR 50/60Hz

Combination Outdoor Indoor temperature(°C DB/WB)
(%) ‘ temperature DB:22,WB:15 | DB:23.3,WB:16 | DB:25.8,WB:18 | DB:27,WB:19 | DB:28.2,WB:20 | DB:30.7,WB:22 | DB:32,WB:24
((EapaCIty (°CDB) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
index) kw | kw kw kw kw kw kw | kw kw kW kW kW kW kW
-5 19.38 | 2.09 | 21.54 2.38 25.85 2.78 | 28.00 | 2.95 | 30.15 3.14 | 34.46 3.50 38.77 | 4.03
-2 19.38 | 2.21 | 21.54 2.44 25.85 2.78 | 28.00 | 2.96 | 30.15 3.14 | 34.46 3.53 38.77 | 4.18
0 19.38 | 2.24 | 21.54 2.44 25.85 2.80 | 28.00 | 2.99 | 30.15 3.15 | 34.46 3.58 38.77 | 4.21
2 19.38 | 2.26 | 21.54 2.44 25.85 2.80 | 28.00 | 3.01 | 30.15 3.18 | 34.46 3.65 38.77 | 4.21
4 19.38 | 2.27 | 21.54 2.45 25.85 2.80 | 28.00 | 3.02 | 30.15 3.19 | 34.46 3.65 38.77 | 4.26
6 19.38 | 2.28 | 21.54 2.47 25.85 2.81 | 28.00 | 3.03 | 30.15 3.21 | 34.46 3.66 38.77 | 4.26
8 19.38 | 2.32 | 21.54 2.47 25.85 2.83 | 28.00 | 3.05 | 30.15 3.25 | 34.46 3.67 38.77 | 4.29
10 19.38 | 2.33 | 21.54 2.50 25.85 2.85 | 28.00 | 3.05 | 30.15 3.28 | 34.46 3.69 38.77 | 4.35
12 19.38 | 2.34 | 21.54 2.51 25.85 2.90 | 28.00 | 3.11 | 30.15 3.36 | 34.46 3.80 38.77 | 4.39
14 19.38 | 2.38 | 21.54 2.54 25.85 2.95 | 28.00 | 3.18 | 30.15 3.42 | 34.46 3.93 38.77 | 4.69
16 19.38 | 2.39 | 21.54 2.58 25.85 3.05 | 28.00 | 3.33 | 30.15 3.56 | 34.46 4.12 38.77 | 4.85
18 19.38 | 2.44 | 21.54 2.68 25.85 3.21 | 28.00 | 3.52 | 30.15 3.87 | 34.46 4.46 38.77 | 5.01
20 19.38 | 2.59 | 21.54 2.87 25.85 3.54 | 28.00 | 3.94 | 30.15 4.14 | 34.46 4.61 38.77 | 5.11
21 19.38 | 2.67 | 21.54 3.02 25.85 3.76 | 28.00 | 4.00 | 30.15 4.24 | 34.46 4.69 38.77 | 5.18
50% 23 19.38 | 2.92 | 21.54 3.27 25.85 3.97 | 28.00 | 4.19 | 30.15 4.42 | 34.46 4.86 38.77 | 5.46
25 19.38 | 3.15 | 21.54 3.50 25.85 423 | 28.00 | 4.46 | 30.15 470 | 34.46 5.16 38.77 | 5.85
27 19.38 | 3.37 | 21.54 3.75 25.85 450 | 28.00 | 4.76 | 30.15 5.01 | 34.46 5.52 38.77 | 6.26
29 19.38 | 3.60 | 21.54 4.00 25.85 479 | 28.00 | 5.06 | 30.15 5.34 | 34.46 5.88 38.77 | 6.69
31 19.38 | 3.83 | 21.54 4.25 25.85 5.09 | 28.00 | 5.38 | 30.15 5.68 | 34.46 6.27 38.77 | 7.14
33 19.38 | 4.08 | 21.54 4.52 25.85 5.41 | 28.00 | 5.71 | 30.15 6.04 | 34.46 6.67 38.77 | 7.62
35 19.38 | 4.34 | 21.54 4.80 25.85 5.73 | 28.00 | 6.07 | 30.15 6.43 | 34.46 7.11 38.77 | 8.12
37 19.38 | 4.61 | 21.54 5.10 25.85 6.08 | 28.00 | 6.45 | 30.15 6.83 | 34.46 7.57 38.77 | 8.67
39 19.38 | 4.98 | 21.54 5.42 25.85 6.44 | 28.00 | 6.86 | 30.15 7.26 | 34.46 8.10 38.77 | 9.35
41 19.38 | 5.27 | 21.54 5.86 25.85 6.85 | 28.00 | 7.30 | 30.15 7.74 | 34.46 8.66 38.77 | 10.12
43 19.38 | 5.62 | 21.54 6.21 25.85 7.30 | 28.00 | 7.78 | 30.15 8.28 | 34.46 9.27 38.77 | 11.00
45 19.38 | 5.99 | 21.54 6.62 25.85 7.79 | 28.00 | 833 | 30.15 8.87 | 34.46 9.98 38.77 | 11.94
48 19.38 | 6.63 | 21.54 7.31 25.85 8.63 | 28.00 | 9.26 | 30.15 9.88 | 32.97 | 10.55 | 33.17 | 10.19
50 19.38 | 7.35 | 21.54 7.98 25.85 9.28 | 26.42 | 9.28 | 26.51 8.99 | 26.98 8.53 27.17 | 8.29
52 19.38 | 7.88 | 19.79 7.79 20.13 7.41 | 20.08 | 7.16 | 20.20 7.01 | 20.41 6.70 20.46 | 6.55

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)
PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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£ :
TVR Ultra HR 50/60Hz & TRANE
9.2 Heating Capacity Tables
Table 2-9.8: 8HP heating capacity
Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 21.76 8.13 22.00 8.50 22.21 8.87 22.29 9.05 22.37 9.24 22.51 9.61
-19.8 -20 23.40 8.35 23.54 8.71 23.64 9.08 23.68 9.26 23.71 9.44 23.76 9.81
-18.8 -19 23.80 8.41 23.92 8.77 24.01 9.13 24.04 9.31 24.06 9.49 24.09 9.86
-16.7 -17 24.69 8.54 24.77 8.90 24.82 9.26 24.83 9.44 24.84 9.62 24.83 9.99
-13.7 -15 25.68 8.74 25.72 9.10 25.74 9.47 25.73 9.65 25.72 9.83 25.68 10.20
-11.8 -13 26.77 8.88 26.77 9.25 26.75 9.61 26.73 9.79 26.70 9.98 26.63 10.35
-9.8 -11 27.94 9.05 27.91 9.41 27.85 9.78 27.81 9.96 27.77 10.14 27.50 10.15
-9.5 -10 28.56 9.09 28.51 9.45 28.43 9.82 28.39 10.00 28.33 10.18 27.50 9.75
-8.5 -9.1 29.13 9.18 29.07 9.54 28.97 9.91 28.92 10.09 28.86 10.27 27.50 9.44
130% -7 -7.6 30.12 9.32 30.03 9.68 29.91 10.05 29.85 10.23 30.00 10.34 27.50 8.92
-5 -5.6 31.50 9.52 31.38 9.89 31.23 10.25 31.25 10.25 30.00 9.57 27.50 8.24
-3 -3.7 32.88 9.60 32.72 9.96 32.50 10.02 31.25 9.37 30.00 8.73 27.50 7.67
0 -0.7 35.17 9.73 35.00 9.83 32.50 8.66 31.25 8.09 30.00 7.63 27.50 6.90
3 2.2 37.50 9.60 35.00 8.52 32.50 7.54 31.25 7.21 30.00 6.88 27.50 6.21
5 4.1 37.50 8.73 35.00 7.74 32.50 7.06 31.25 6.74 30.00 6.43 27.50 5.79
7 6 37.50 7.93 35.00 7.19 32.50 6.59 31.25 6.27 30.00 5.88 27.50 5.22
9 7.9 37.50 7.27 35.00 6.71 32.50 6.05 31.25 5.75 30.00 5.45 27.50 4.85
11 9.8 37.50 6.79 35.00 6.22 32.50 5.63 31.25 5.33 30.00 5.03 27.50 4.46
13 11.8 37.50 6.31 35.00 5.76 32.50 5.17 31.25 4.89 30.00 4.61 27.50 4.12
15 13.7 37.50 5.85 35.00 5.36 32.50 4.80 31.25 4.53 30.00 4.25 27.50 3.83
-25 -25.4 21.09 8.20 21.33 8.57 21.53 8.94 21.61 9.12 21.69 9.31 21.82 9.69
-19.8 -20 22.72 8.43 22.85 8.79 22.95 9.15 22.98 9.33 23.01 9.52 23.05 9.89
-18.8 -19 23.12 8.49 23.23 8.85 23.31 9.21 23.34 9.39 23.36 9.57 23.38 9.94
-16.7 -17 24.00 8.62 24.08 8.98 24.12 9.34 24.13 9.52 24.13 9.71 24.12 10.08
-13.7 -15 24.99 8.82 25.02 9.19 25.03 9.55 25.02 9.74 25.01 9.92 25.38 10.44
-11.8 -13 26.07 8.97 26.06 9.34 26.03 9.70 26.01 9.88 25.98 10.07 25.38 9.81
-9.8 -11 27.23 9.14 27.19 9.51 27.13 9.87 27.09 10.06 27.04 10.24 25.38 9.17
-9.5 -10 27.85 9.19 27.79 9.55 27.71 9.91 27.66 10.10 27.69 10.11 25.38 8.79
-8.5 -9.1 28.41 9.28 28.34 9.64 28.25 10.01 28.19 10.19 27.69 9.79 25.38 8.50
120% -7 -7.6 29.40 9.43 29.30 9.79 29.18 10.15 28.85 9.88 27.69 9.24 25.38 8.00
-5 -5.6 30.77 9.63 30.64 9.99 30.00 9.74 28.85 9.11 27.69 8.52 25.38 7.58
-3 -3.7 32.14 | 9.71 32.31 10.05 30.00 8.87 28.85 8.31 27.69 7.80 25.38 7.09
0 -0.7 34.62 9.72 32.31 8.66 30.00 7.65 28.85 7.33 27.69 7.02 25.38 6.37
3 2.2 34.62 8.38 32.31 7.49 30.00 6.91 28.85 6.62 27.69 6.32 25.38 5.73
5 4.1 34.62 7.60 32.31 7.00 30.00 6.46 28.85 6.18 27.69 5.90 25.38 5.34
7 6 34.62 7.05 32.31 6.54 30.00 5.94 28.85 5.64 27.69 5.34 25.38 4.75
9 7.9 34.62 6.56 32.31 6.01 30.00 5.47 28.85 5.21 27.69 4.95 25.38 4.44
11 9.8 34.62 6.11 32.31 5.58 30.00 5.06 28.85 4.81 27.69 4.54 25.38 4.12
13 11.8 34.62 5.71 32.31 5.17 30.00 4.66 28.85 4.41 27.69 4.19 25.38 3.79
15 13.7 34.62 5.26 32.31 4.75 30.00 4.27 28.85 4.08 27.69 3.88 25.38 3.50
-25 -25.4 20.50 8.29 20.73 8.66 20.92 9.03 21.00 9.21 21.07 9.40 21.20 9.78
-19.8 -20 22.11 8.52 22.23 8.88 22.32 9.24 22.35 9.43 22.38 9.61 22.41 9.98
-18.8 -19 22.50 8.58 22.61 8.94 22.68 9.30 22.70 9.48 22.72 9.67 22.74 10.04
-16.7 -17 23.38 8.71 23.44 9.07 23.48 9.44 23.48 9.62 23.48 9.80 23.27 9.83
-13.7 -15 24.35 8.93 24.38 9.29 24.38 9.65 24.37 9.84 24.35 10.02 23.27 9.35
-11.8 -13 25.42 9.08 25.41 9.44 25.38 9.81 25.35 9.99 25.38 10.03 23.27 8.76
-9.8 -11 26.58 9.26 26.53 9.62 26.46 9.98 26.44 9.96 25.38 9.34 23.27 8.14
-9.5 -10 27.19 9.30 27.13 9.66 27.50 10.17 26.44 9.55 25.38 8.94 23.27 7.83
-8.5 -9.1 27.76 9.40 27.68 9.76 27.50 9.83 26.44 9.23 25.38 8.64 23.27 7.66
110% -7 -7.6 28.73 9.55 28.63 9.91 27.50 9.25 26.44 8.68 25.38 8.13 23.27 7.36
-5 -5.6 30.09 9.76 29.62 9.61 27.50 8.51 26.44 7.99 25.38 7.61 23.27 6.95
-3 -3.7 31.73 9.78 29.62 8.74 27.50 7.74 26.44 7.42 25.38 7.12 23.27 6.50
0 -0.7 31.73 8.38 29.62 7.50 27.50 6.96 26.44 6.68 25.38 6.40 23.27 5.83
3 2.2 31.73 7.26 29.62 6.77 27.50 6.28 26.44 6.02 25.38 5.77 23.27 5.24
5 4.1 31.73 6.79 29.62 6.33 27.50 5.86 26.44 5.61 25.38 5.37 23.27 4.92
7 6 31.73 6.35 29.62 5.89 27.50 5.31 26.44 5.04 25.38 4.78 23.27 4.34
9 7.9 31.73 5.83 29.62 5.36 27.50 4.91 26.44 4.67 25.38 4.44 23.27 4.06
11 9.8 31.73 5.44 29.62 4.96 27.50 4.51 26.44 4.30 25.38 4.14 23.27 3.77
13 11.8 31.73 5.01 29.62 4.55 27.50 4.15 26.44 3.98 25.38 3.81 23.27 3.47
15 13.7 31.73 4.60 29.62 4.18 27.50 3.87 26.44 3.67 25.38 3.51 23.27 3.20

Abbreviations:
CR: Combination ratio
TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.8: 8HP heating capacity (continued)

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 19.97 8.39 20.19 8.76 20.38 9.13 20.45 9.32 20.52 9.50 20.64 9.88
-19.8 -20 21.56 8.63 21.67 8.99 21.75 9.35 21.78 9.54 21.80 | 9.72 21.15 9.39
-18.8 -19 21.95 8.69 22.04 | 9.05 22.11 9.41 22.13 9.60 22.14 | 9.78 21.15 9.17
-16.7 -17 22.82 8.83 22.87 9.19 22.90 9.55 22.90 9.74 23.08 | 9.89 21.15 8.71
-13.7 -15 23.78 9.05 23.80 9.41 23.79 9.78 24.04 | 9.98 23.08 | 9.38 21.15 8.24
-11.8 -13 24.84 9.21 24.82 9.57 25.00 9.90 24.04 | 9.32 23.08 | 8.76 21.15 7.74
-9.8 -11 25.99 9.39 25.93 9.75 25.00 9.20 24.04 | 8.65 23.08 | 8.12 21.15 7.38
-9.5 -10 26.59 9.44 26.92 9.89 25.00 8.79 24.04 | 8.27 23.08 7.76 21.15 7.16
-8.5 -9.1 27.15 9.54 26.92 9.54 25.00 8.49 24.04 | 7.97 23.08 7.58 21.15 6.99
100% -7 -7.6 28.12 9.69 26.92 8.96 25.00 7.96 24.04 | 7.57 23.08 7.28 21.15 6.70
-5 -5.6 28.85 9.17 26.92 8.21 25.00 7.44 24.04 | 7.17 23.08 6.90 21.15 6.32
-3 -3.7 28.85 8.30 26.92 7.47 25.00 6.97 24.04 | 6.71 23.08 6.44 21.15 5.91
0 -0.7 28.85 7.17 26.92 6.73 25.00 6.27 24.04 | 6.03 23.08 5.79 21.15 5.29
3 2.2 28.85 6.48 26.92 6.07 25.00 5.64 24.04 | 5.42 23.08 5.19 21.15 4.83
5 4.1 28.85 6.06 26.92 5.67 25.00 5.26 24.04 | 5.04 23.08 | 4.87 21.15 4.47
7 6 28.85 5.57 26.92 5.16 25.00 | 4.69 24.04 | 4.47 23.08 | 4.28 21.15 3.93
9 7.9 28.85 5.12 26.92 4.73 25.00 | 4.34 24.04 | 4.17 23.08 | 4.02 21.15 3.69
11 9.8 28.85 4.74 26.92 4.35 25.00 | 4.02 24.04 | 3.86 23.08 3.73 21.15 3.41
13 11.8 28.85 4.34 26.92 4.00 25.00 3.71 24.04 | 3.56 23.08 3.42 21.15 3.13
15 13.7 28.85 4.00 26.92 3.72 25.00 3.41 24.04 | 3.28 23.08 3.14 21.15 2.88
-25 -25.4 19.52 8.51 19.73 8.89 19.90 9.26 19.98 9.45 20.04 | 9.64 19.04 9.02
-19.8 -20 21.08 8.76 21.18 9.13 21.25 9.49 21.63 9.81 20.77 9.25 19.04 8.21
-18.8 -19 21.47 8.82 21.55 9.19 21.60 9.55 21.63 9.58 20.77 9.02 19.04 8.01
-16.7 -17 22.32 8.97 22.36 9.33 22.50 9.61 21.63 9.06 20.77 8.53 19.04 7.62
-13.7 -15 23.28 9.20 23.28 9.56 22.50 9.06 21.63 8.55 20.77 8.05 19.04 7.37
-11.8 -13 24.32 9.37 24.23 9.45 22.50 8.42 21.63 7.94 20.77 7.55 19.04 7.03
-9.8 -11 25.96 9.74 24.23 8.72 22.50 7.77 21.63 7.45 20.77 7.20 19.04 6.68
-9.5 -10 25.96 9.28 24.23 8.32 22.50 7.47 21.63 7.23 20.77 6.98 19.04 6.46
-8.5 -9.1 25.96 8.92 24.23 8.01 22.50 7.31 21.63 7.07 20.77 6.82 19.04 6.31
90% -7 -7.6 25.96 8.34 24.23 7.49 22.50 7.02 21.63 6.78 20.77 6.54 19.04 6.04
-5 -5.6 25.96 7.59 24.23 7.09 22.50 6.64 21.63 6.41 20.77 6.17 19.04 5.69
-3 -3.7 25.96 7.05 24.23 6.64 22.50 6.21 21.63 6.00 20.77 5.77 19.04 5.30
0 -0.7 25.96 6.36 24.23 5.98 22.50 5.58 21.63 5.37 20.77 5.16 19.04 | 4.84
3 2.2 25.96 5.73 24.23 5.38 22.50 5.01 21.63 | 4.86 20.77 4.71 19.04 | 4.42
5 4.1 25.96 5.35 24.23 5.01 22.50 | 4.70 21.63 4.57 20.77 4.36 19.04 3.96
7 6 25.96 | 4.81 24.23 4.48 22.50 | 4.12 21.63 3.98 20.77 3.83 19.04 3.53
9 7.9 25.96 | 4.44 24.23 4.12 22.50 3.86 21.63 3.74 20.77 3.59 19.04 3.28
11 9.8 25.96 | 4.08 24.23 3.82 22.50 3.57 21.63 3.44 20.77 331 19.04 3.03
13 11.8 25.96 3.77 24.23 3.51 22.50 3.27 21.63 3.15 20.77 3.04 19.04 2.77
15 13.7 25.96 3.47 24.23 3.24 22.50 3.00 21.63 2.90 20.77 2.78 19.04 2.57
-25 -25.4 19.15 8.67 19.35 9.05 19.51 9.42 19.23 9.18 18.46 | 8.70 16.92 7.84
-19.8 -20 20.67 8.93 20.76 9.30 20.00 8.75 19.23 8.28 18.46 7.84 16.92 7.30
-18.8 -19 21.05 9.00 21.54 | 9.55 20.00 8.52 19.23 8.06 18.46 7.62 16.92 7.17
-16.7 -17 21.89 9.15 21.54 | 8.96 20.00 8.01 19.23 7.58 18.46 7.32 16.92 6.91
-13.7 -15 23.08 9.37 21.54 | 8.39 20.00 7.52 19.23 7.29 18.46 7.08 16.92 6.65
-11.8 -13 23.08 8.62 21.54 7.74 20.00 7.17 19.23 6.96 18.46 6.75 16.92 6.31
-9.8 -11 23.08 7.89 21.54 7.22 20.00 6.83 19.23 6.62 18.46 6.41 16.92 5.96
-9.5 -10 23.08 7.50 21.54 7.01 20.00 6.62 19.23 6.42 18.46 6.20 16.92 5.76
-8.5 -9.1 23.08 7.22 21.54 6.85 20.00 6.46 19.23 6.26 18.46 6.05 16.92 5.61
80% -7 -7.6 23.08 6.95 21.54 6.59 20.00 6.20 19.23 6.00 18.46 5.79 16.92 5.37
-5 -5.6 23.08 6.58 21.54 6.23 20.00 5.85 19.23 5.66 18.46 5.46 16.92 5.10
-3 -3.7 23.08 6.17 21.54 5.82 20.00 5.47 19.23 5.28 18.46 5.10 16.92 4.82
0 -0.7 23.08 5.55 21.54 5.23 20.00 | 4.91 19.23 | 4.79 18.46 | 4.66 16.92 4.39
3 2.2 23.08 5.00 21.54 | 4.72 20.00 | 4.49 19.23 | 4.37 18.46 | 4.25 16.92 4.01
5 4.1 23.08 | 4.66 21.54 | 4.44 20.00 | 4.15 19.23 3.96 18.46 3.79 16.92 3.46
7 6 23.08 | 4.11 21.54 3.86 20.00 3.61 19.23 3.49 18.46 3.37 16.92 3.13
9 7.9 23.08 3.83 21.54 3.60 20.00 3.37 19.23 3.25 18.46 3.13 16.92 2.87
11 9.8 23.08 3.53 21.54 3.32 20.00 3.11 19.23 3.00 18.46 2.87 16.92 2.64
13 11.8 23.08 3.23 21.54 3.04 20.00 2.85 19.23 2.74 18.46 2.62 16.92 2.41
15 13.7 23.08 2.97 21.54 2.78 20.00 2.60 19.23 2.51 18.46 2.43 16.92 2.26

Abbreviations:

CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.8: 8HP heating capacity (continued)
Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 18.87 8.88 18.85 8.87 17.50 7.98 16.83 7.60 16.15 7.37 14.81 7.15
-19.8 -20 20.19 8.77 18.85 7.84 17.50 7.19 16.83 7.06 16.15 6.91 14.81 6.60
-18.8 -19 20.19 8.46 18.85 7.60 17.50 7.08 16.83 6.94 16.15 6.79 14.81 6.47
-16.7 -17 20.19 7.86 18.85 7.13 17.50 6.84 16.83 6.69 16.15 6.53 14.81 6.18
-13.7 -15 20.19 7.30 18.85 6.92 17.50 6.60 16.83 6.44 16.15 6.27 14.81 5.90
-11.8 -13 20.19 6.90 18.85 6.61 17.50 6.29 16.83 6.12 16.15 5.94 14.81 5.57
-9.8 -11 20.19 6.59 18.85 6.29 17.50 5.96 16.83 5.79 16.15 5.61 14.81 5.24
-9.5 -10 20.19 6.39 18.85 6.09 17.50 5.77 16.83 5.60 16.15 5.42 14.81 5.08
-8.5 -9.1 20.19 6.25 18.85 5.94 17.50 5.62 16.83 5.45 16.15 5.28 14.81 4.97
70% -7 -7.6 20.19 6.00 18.85 5.70 17.50 5.38 16.83 5.22 16.15 5.06 14.81 4.80
-5 -5.6 20.19 5.68 18.85 5.38 17.50 5.07 16.83 4.95 16.15 4.83 14.81 4.58
-3 -3.7 20.19 5.31 18.85 5.03 17.50 4.78 16.83 4.67 16.15 4.56 14.81 4.33
0 -0.7 20.19 4.77 18.85 4.57 17.50 4.37 16.83 4.26 16.15 4.16 14.81 3.94
3 2.2 20.19 4.35 18.85 4.17 17.50 3.98 16.83 3.88 16.15 3.79 14.81 3.59
5 4.1 20.19 4.09 18.85 3.77 17.50 3.48 16.83 3.33 16.15 3.20 14.81 2.94
7 6 20.19 3.49 18.85 331 17.50 3.12 16.83 3.02 16.15 2.92 14.81 2.72
9 7.9 20.19 3.26 18.85 3.07 17.50 2.87 16.83 2.77 16.15 2.67 14.81 2.47
11 9.8 20.19 3.01 18.85 2.82 17.50 2.63 16.83 2.54 16.15 2.45 14.81 2.26
13 11.8 20.19 2.74 18.85 2.57 17.50 2.39 16.83 2.30 16.15 2.22 14.81 2.04
15 13.7 20.19 2.48 18.85 2.36 17.50 2.22 16.83 2.14 16.15 2.09 14.81 1.91
-25 -25.4 17.31 7.43 16.15 7.00 15.00 6.86 14.42 6.79 13.85 6.71 12.69 6.53
-19.8 -20 17.31 6.74 16.15 6.56 15.00 6.36 14.42 6.25 13.85 6.13 12.69 5.88
-18.8 -19 17.31 6.64 16.15 6.45 15.00 6.24 14.42 6.12 13.85 6.00 12.69 5.73
-16.7 -17 17.31 6.42 16.15 6.21 15.00 5.97 14.42 5.85 13.85 5.71 12.69 5.42
-13.7 -15 17.31 6.20 16.15 5.97 15.00 5.72 14.42 5.58 13.85 5.44 12.69 5.14
-11.8 -13 17.31 5.91 16.15 5.67 15.00 5.40 14.42 5.26 13.85 5.12 12.69 4.86
-9.8 -11 17.31 5.61 16.15 5.36 15.00 5.09 14.42 4.96 13.85 4.85 12.69 4.62
-9.5 -10 17.31 5.43 16.15 5.18 15.00 4.92 14.42 4.82 13.85 4.71 12.69 4.49
-8.5 -9.1 17.31 5.30 16.15 5.05 15.00 4.82 14.42 4.72 13.85 4.62 12.69 4.40
60% -7 -7.6 17.31 5.08 16.15 4.84 15.00 4.65 14.42 4.56 13.85 4.46 12.69 4.26
-5 -5.6 17.31 4.79 16.15 4.62 15.00 4.44 14.42 4.35 13.85 4.26 12.69 4.06
-3 -3.7 17.31 4.53 16.15 4.37 15.00 4.20 14.42 4.11 13.85 4.02 12.69 3.84
0 -0.7 17.31 4.14 16.15 3.99 15.00 3.83 14.42 3.74 13.85 3.66 12.69 3.49
3 2.2 17.31 3.77 16.15 3.62 15.00 3.48 14.42 3.40 13.85 3.32 12.69 3.16
5 4.1 17.31 3.33 16.15 3.08 15.00 2.86 14.42 2.76 13.85 2.68 12.69 2.51
7 6 17.31 2.92 16.15 2.77 15.00 2.62 14.42 2.55 13.85 2.47 12.69 2.31
9 7.9 17.31 2.68 16.15 2.53 15.00 2.37 14.42 2.30 13.85 2.22 12.69 2.06
11 9.8 17.31 2.45 16.15 2.30 15.00 2.16 14.42 2.09 13.85 2.02 12.69 1.87
13 11.8 17.31 2.21 16.15 2.08 15.00 1.95 14.42 1.89 13.85 1.82 12.69 1.68
15 13.7 17.31 2.03 16.15 1.95 15.00 1.81 14.42 1.74 13.85 1.68 12.69 1.54
-25 -25.4 14.42 6.30 13.46 6.22 12.50 6.12 12.02 6.07 11.54 6.01 10.58 5.87
-19.8 -20 14.42 5.80 13.46 5.66 12.50 5.50 12.02 5.42 11.54 5.32 10.58 5.13
-18.8 -19 14.42 5.69 13.46 5.54 12.50 5.37 12.02 5.28 11.54 5.18 10.58 4.97
-16.7 -17 14.42 5.44 13.46 5.27 12.50 5.08 12.02 4.98 11.54 4.88 10.58 4.63
-13.7 -15 14.42 5.20 13.46 5.02 12.50 4.82 12.02 4.72 11.54 4.62 10.58 4.41
-11.8 -13 14.42 4.92 13.46 4.73 12.50 4.56 12.02 4.48 11.54 4.39 10.58 4.20
-9.8 -11 14.42 4.65 13.46 4.50 12.50 4.35 12.02 4.27 11.54 4.19 10.58 4.01
-9.5 -10 14.42 4.52 13.46 4.38 12.50 4.23 12.02 4.15 11.54 4.07 10.58 3.91
-8.5 -9.1 14.42 4.43 13.46 4.29 12.50 4.15 12.02 4.07 11.54 4.00 10.58 3.84
50% -7 -7.6 14.42 4.28 13.46 4.15 12.50 4.01 12.02 3.94 11.54 3.86 10.58 3.71
-5 -5.6 14.42 4.09 13.46 3.96 12.50 3.83 12.02 3.76 11.54 3.69 10.58 3.54
-3 -3.7 14.42 3.87 13.46 3.75 12.50 3.62 12.02 3.55 11.54 3.48 10.58 3.34
0 -0.7 14.42 3.52 13.46 3.41 12.50 3.29 12.02 3.22 11.54 3.16 10.58 3.03
3 2.2 14.42 3.20 13.46 3.08 12.50 2.97 12.02 2.92 11.54 2.86 10.58 2.65
5 4.1 14.42 2.56 13.46 2.45 12.50 2.33 12.02 2.27 11.54 2.21 10.58 2.08
7 6 14.42 2.35 13.46 2.24 12.50 2.14 12.02 2.08 11.54 2.02 10.58 1.90
9 7.9 14.42 2.11 13.46 2.00 12.50 1.88 12.02 1.83 11.54 1.77 10.58 1.65
11 9.8 14.42 1.91 13.46 1.81 12.50 1.70 12.02 1.65 11.54 1.60 10.58 1.49
13 11.8 14.42 1.70 13.46 1.61 12.50 1.52 12.02 1.48 11.54 1.43 10.58 1.33
15 13.7 14.42 1.57 13.46 1.48 12.50 1.39 12.02 1.34 11.54 1.29 10.58 1.20

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.9: 10HP heating capacity

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 21.93 8.69 22.56 9.12 23.09 9.55 23.32 9.76 23.54 9.97 23.92 | 10.39
-19.8 -20 24.01 9.00 24.42 9.42 24.76 9.83 2490 | 10.03 | 25.03 | 10.23 | 25.24 | 10.64
-18.8 -19 24.49 9.07 24.87 9.49 25.17 9.89 25.30 | 10.10 | 25.41 | 10.30 | 25.59 | 10.71
-16.7 -17 25.54 9.24 25.85 9.65 26.09 | 10.05 | 26.18 | 10.25 | 26.26 | 10.45 | 26.39 | 10.86
-13.7 -15 26.69 9.47 26.93 9.88 27.11 | 10.29 | 27.17 | 1049 | 27.23 | 10.69 | 27.30 | 11.10
-11.8 -13 27.93 9.65 28.11 | 10.06 | 28.22 | 10.46 | 28.26 | 10.66 | 28.29 | 10.86 | 28.31 | 11.27
-9.8 -11 29.25 9.84 29.37 | 10.25 | 29.43 | 10.65 | 29.44 | 10.85 | 29.44 | 11.05 | 29.41 | 11.46
-9.5 -10 29.94 9.89 30.03 | 10.30 | 30.06 | 10.70 | 30.06 | 10.90 | 30.05 | 11.10 | 30.00 | 11.50
-8.5 -9.1 30.58 | 10.00 | 30.64 | 10.40 | 30.65 | 10.80 | 30.63 | 11.00 | 30.61 | 11.20 | 30.54 | 11.60
130% -7 -7.6 31.67 | 10.16 | 31.69 | 10.56 | 31.66 | 1096 | 31.63 | 11.16 | 31.59 | 11.36 | 31.48 | 11.77
-5 -5.6 33.19 | 10.38 | 33.15 | 10.79 | 33.07 | 11.19 | 33.02 | 11.39 | 32.95 | 11.59 | 32.80 | 12.00
-3 -3.7 34.69 10.47 34.60 10.87 34.47 11.27 34.40 11.46 34.32 11.66 34.65 12.19
0 -0.7 37.16 | 10.63 | 37.00 | 11.02 | 36.81 | 1141 | 36.70 | 11.61 | 36.58 | 11.80 | 34.65 | 10.74

3 2.2 39.32 | 10.59 | 39.10 | 10.96 | 38.84 | 11.34 | 39.38 | 11.69 | 37.80 | 10.93 | 34.65 9.43

5 4.1 39.61 9.84 39.32 | 10.18 | 39.02 | 10.53 | 39.38 | 10.75 | 37.80 | 10.04 | 34.65 8.63

7 6 40.90 9.74 40.59 | 10.07 | 40.95 | 10.56 | 39.38 9.86 37.80 9.20 34.65 7.95

9 7.9 42.59 9.85 42.25 | 10.19 | 40.95 9.68 39.38 9.03 37.80 8.42 34.65 7.36
11 9.8 44.33 9.97 44.10 | 10.09 | 40.95 8.87 39.38 8.28 37.80 7.76 34.65 6.86
13 11.8 46.19 | 10.11 | 44.10 9.21 40.95 8.07 39.38 7.62 37.80 7.23 34.65 6.41
15 13.7 47.25 9.53 44.10 8.43 40.95 7.50 39.38 7.12 37.80 6.74 34.65 5.93
-25 -25.4 21.35 8.78 21.96 9.21 22.48 9.63 22.71 9.84 22.92 | 10.06 | 23.29 | 10.48
-19.8 -20 23.40 9.09 23.80 9.51 24.12 9.92 24.25 | 10.12 | 24.37 | 10.33 | 24.57 | 10.74
-18.8 -19 23.87 9.17 24.24 9.58 24.53 9.99 24.65 | 10.19 | 24.75 | 10.39 | 24.92 | 10.80
-16.7 -17 24.91 9.33 25.20 9.74 25.43 10.15 25.52 10.35 25.59 10.55 25.71 10.96
-13.7 -15 26.05 9.58 26.27 9.98 26.44 | 10.39 | 26.50 | 10.59 | 26.55 | 10.80 | 26.61 | 11.20
-11.8 -13 27.28 9.75 27.44 | 10.16 | 27.54 | 10.57 | 27.57 | 10.77 | 27.60 | 10.97 | 27.61 | 11.38
-9.8 -11 28.59 9.95 28.69 | 10.36 | 28.74 | 10.76 | 28.74 | 10.96 | 28.74 | 11.16 | 28.70 | 11.57
-9.5 -10 29.27 | 10.01 | 29.34 | 10.41 | 29.36 | 10.81 | 29.36 | 11.01 | 29.34 | 11.21 | 29.28 | 11.62
-8.5 -9.1 29.90 | 10.11 | 29.95 | 10.51 | 29.94 | 1091 | 29.93 | 11.11 | 29.90 | 11.32 | 29.82 | 11.72
120% -7 -7.6 30.99 | 10.28 | 30.99 | 10.68 | 30.95 | 11.08 | 30.91 | 11.28 | 30.87 | 11.48 | 30.75 | 11.89
-5 -5.6 32.49 | 10.51 | 3244 | 1091 | 3235 | 11.31 | 32.29 | 11.52 | 32.22 | 11.72 | 31.98 | 11.82
-3 -3.7 33.97 | 10.61 | 33.87 | 11.00 | 33.74 | 11.40 | 33.66 | 11.60 | 33.57 | 11.80 | 31.98 | 10.92
0 -0.7 36.42 | 10.77 | 36.25 | 11.16 | 36.05 | 1155 | 36.35 | 11.76 | 34.89 | 11.03 | 31.98 9.57

3 2.2 38.56 | 10.73 | 38.33 | 11.11 | 37.80 | 11.04 | 36.35 | 10.35 | 34.89 9.67 31.98 8.35

5 4.1 38.82 9.97 38.53 | 10.32 | 37.80 | 10.13 | 36.35 9.49 34.89 8.86 31.98 7.76

7 6 40.10 9.87 39.78 | 10.21 | 37.80 9.28 36.35 8.68 34.89 8.10 31.98 7.24

9 7.9 41.78 9.99 40.71 9.61 37.80 8.49 36.35 7.94 34.89 7.49 31.98 6.68
11 9.8 43.62 9.90 40.71 8.80 37.80 7.78 36.35 7.38 34.89 6.99 31.98 6.21
13 11.8 43.62 9.02 40.71 8.02 37.80 7.25 36.35 6.90 34.89 6.48 31.98 5.74
15 13.7 43.62 8.25 40.71 7.43 37.80 6.75 36.35 6.43 34.89 6.06 31.98 5.36
-25 -25.4 20.84 8.88 21.44 9.31 21.94 9.74 22.16 9.95 22.37 | 10.16 | 22.72 | 10.59
-19.8 -20 22.86 9.20 23.24 9.62 23.55 | 10.03 | 23.67 | 10.23 | 23.79 | 10.44 | 23.98 | 10.85
-18.8 -19 23.33 9.28 23.67 9.69 23.95 | 10.10 | 24.06 | 10.30 | 24.16 | 10.51 | 24.32 | 10.92
-16.7 -17 24.35 9.45 24.63 9.86 24.84 | 10.26 | 24.92 | 10.47 | 24.99 | 10.67 | 25.09 | 11.08
-13.7 -15 25.48 9.70 25.69 | 10.11 | 25.83 | 10.51 | 25.89 | 10.71 | 2593 | 10.92 | 25.98 | 11.33
-11.8 -13 26.69 9.88 26.84 | 10.29 | 26.92 | 10.69 | 26.95 | 10.89 | 26.96 | 11.10 | 26.97 | 11.51
-9.8 -11 27.99 | 10.09 | 28.07 | 10.49 | 28.10 | 10.89 | 28.10 | 11.10 | 28.09 | 11.30 | 28.05 | 11.71
-9.5 -10 28.66 | 10.15 | 28.72 | 10.55 | 28.72 | 10.95 | 28.71 | 11.15 | 28.69 | 11.35 | 28.62 | 11.75
-8.5 -9.1 29.29 | 10.25 | 29.32 | 10.65 | 29.30 | 11.05 | 29.28 | 11.25 | 29.24 | 11.46 | 29.32 | 11.78
110% -7 -7.6 30.36 | 10.42 | 30.35 | 10.83 | 30.29 | 11.22 | 30.25 | 11.43 | 30.20 | 11.63 | 29.32 | 11.22
-5 -5.6 31.85 10.67 31.78 11.07 31.68 11.47 31.61 11.67 31.98 11.96 29.32 10.49
-3 -3.7 33.31 | 10.77 | 33.20 | 11.16 | 33.05 | 11.56 | 33.32 | 11.76 | 31.98 | 11.05 | 29.32 9.66
0 -0.7 35.74 | 10.94 | 35.55 | 11.33 | 34.65 | 10.96 | 33.32 | 10.32 | 31.98 9.67 29.32 8.41

3 2.2 37.85 | 10.91 | 37.32 | 10.81 | 34.65 9.62 33.32 9.02 31.98 8.44 29.32 7.53

5 4.1 38.08 | 10.13 | 37.32 9.92 34.65 8.79 33.32 8.24 31.98 7.78 29.32 7.04

7 6 39.98 | 10.14 | 37.32 9.06 34.65 8.03 33.32 7.63 31.98 7.23 29.32 6.46

9 7.9 39.98 9.28 37.32 8.28 34.65 7.40 33.32 7.05 31.98 6.69 29.32 5.99
11 9.8 39.98 8.49 37.32 7.61 34.65 6.94 33.32 6.61 31.98 6.23 29.32 5.56
13 11.8 39.98 7.71 37.32 7.08 34.65 6.44 33.32 6.11 31.98 5.79 29.32 5.11
15 13.7 39.98 7.17 37.32 6.60 34.65 5.98 33.32 5.67 31.98 5.34 29.32 4.71

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.9: 10HP heating capacity (continued)
Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw

-25 -25.4 20.43 9.00 21.00 9.43 21.49 9.86 21.70 10.08 21.90 10.29 22.24 10.73

-19.8 -20 22.40 9.33 22.76 9.75 23.05 10.16 23.17 10.37 23.27 10.57 23.45 10.99

-18.8 -19 22.86 9.41 23.19 9.82 23.44 10.23 23.55 10.44 23.64 10.64 23.78 11.06

-16.7 -17 23.87 9.59 24.13 10.00 24.32 10.40 24.39 10.61 24.45 10.81 24.54 11.22

-13.7 -15 24.98 9.84 25.17 10.25 25.30 10.66 25.34 10.86 25.37 11.07 25.41 11.48

-11.8 -13 26.18 10.03 26.30 10.44 | 26.37 10.84 26.39 11.05 26.40 11.25 26.65 11.69

-9.8 -11 27.45 10.25 27.52 10.65 27.53 11.05 27.53 11.26 27.51 11.46 26.65 11.06

-9.5 -10 28.12 10.31 28.16 10.71 28.15 11.11 28.13 11.31 28.10 11.51 26.65 10.66

-8.5 -9.1 28.74 10.42 28.75 10.82 28.71 11.22 28.68 11.42 29.08 11.74 26.65 10.36

100% -7 -7.6 29.80 10.60 29.76 11.00 29.69 11.40 29.64 11.60 29.08 11.18 26.65 9.84

-5 -5.6 31.26 10.85 31.18 11.25 31.50 11.74 30.29 11.08 29.08 10.42 26.65 9.14

-3 -3.7 32.71 10.96 32.58 11.35 31.50 10.81 30.29 10.20 29.08 9.58 26.65 8.38

0 -0.7 35.10 11.14 | 33.92 10.58 31.50 9.44 30.29 8.89 29.08 8.34 26.65 7.49

3 2.2 36.35 10.29 33.92 9.24 31.50 8.23 30.29 7.77 29.08 7.44 26.65 6.77

5 4.1 36.35 9.41 33.92 8.45 31.50 7.59 30.29 7.27 29.08 6.96 26.65 6.32

7 6 36.35 8.59 33.92 7.70 31.50 7.12 30.29 6.72 29.08 6.39 26.65 5.72

9 7.9 36.35 7.84 33.92 7.14 31.50 6.53 30.29 6.22 29.08 5.92 26.65 5.35

11 9.8 36.35 7.26 33.92 6.68 31.50 6.08 30.29 5.79 29.08 5.51 26.65 4.91

13 11.8 36.35 6.75 33.92 6.21 31.50 5.63 30.29 5.34 29.08 5.05 26.65 4.50

15 13.7 36.35 6.29 33.92 5.76 31.50 5.20 30.29 4.92 29.08 4.64 26.65 4.18

-25 -25.4 20.11 9.15 20.66 9.59 21.13 10.02 21.33 10.24 21.51 10.46 21.84 10.89

-19.8 -20 22.02 9.49 22.36 9.91 22.63 10.32 22.74 10.53 22.83 10.74 22.99 11.16

-18.8 -19 22.48 9.57 22.78 9.99 23.01 10.40 23.11 10.61 23.19 10.81 23.32 11.23

-16.7 -17 23.47 9.76 23.70 10.17 23.86 10.57 23.93 10.78 23.98 10.98 23.99 11.20

-13.7 -15 24.55 10.02 24.72 10.43 24.82 10.84 24.86 11.04 24.89 11.25 23.99 10.78

-11.8 -13 25.73 10.22 25.83 10.63 25.88 11.03 25.89 11.24 26.17 11.48 23.99 10.21

-9.8 -11 26.99 10.44 | 27.03 10.85 27.02 11.25 27.26 11.46 26.17 10.82 23.99 9.58

-9.5 -10 27.64 10.51 27.66 10.91 27.63 11.31 27.26 11.04 26.17 10.43 23.99 9.23

-8.5 -9.1 28.25 10.62 28.24 11.02 28.35 11.34 27.26 10.73 26.17 10.12 23.99 8.95

0% -7 -7.6 29.29 10.81 29.24 11.21 28.35 10.77 27.26 10.18 26.17 9.60 23.99 8.46

-5 -5.6 30.73 11.07 30.53 11.16 28.35 10.01 27.26 9.45 26.17 8.91 23.99 7.92

-3 -3.7 32.71 11.35 30.53 10.25 28.35 9.18 27.26 8.66 26.17 8.14 23.99 7.42

0 -0.7 32.71 9.88 30.53 8.91 28.35 7.96 27.26 7.61 26.17 7.30 23.99 6.67

3 2.2 32.71 8.59 30.53 7.73 28.35 7.15 27.26 6.87 26.17 6.58 23.99 6.02

5 4.1 32.71 7.83 30.53 7.21 28.35 6.68 27.26 6.42 26.17 6.15 23.99 5.62

7 6 32.71 7.23 30.53 6.70 28.35 6.12 27.26 5.83 26.17 5.56 23.99 4.99

9 7.9 32.71 6.70 30.53 6.17 28.35 5.66 27.26 5.41 26.17 5.15 23.99 4.67

11 9.8 32.71 6.25 30.53 5.74 28.35 5.29 27.26 5.02 26.17 4.75 23.99 4.31

13 11.8 32.71 5.78 30.53 5.34 28.35 4.83 27.26 4.59 26.17 4.39 23.99 3.99

15 13.7 32.71 5.38 30.53 4.90 28.35 4.43 27.26 4.23 26.17 4.06 23.99 3.69

-25 -25.4 19.91 9.35 20.43 9.79 20.86 10.23 21.05 10.45 21.22 10.67 21.32 10.90

-19.8 -20 21.74 9.70 22.05 10.12 22.29 10.53 22.39 10.74 22.47 10.95 21.32 10.28

-18.8 -19 22.18 9.78 22.45 10.20 22.66 10.61 22.74 10.82 23.26 11.25 21.32 10.10

-16.7 -17 23.15 9.97 23.34 10.38 23.49 10.79 23.54 11.00 23.26 10.81 21.32 9.67

-13.7 -15 24.21 10.25 24.34 10.66 24.42 11.07 24.23 10.93 23.26 10.36 21.32 9.25

-11.8 -13 25.35 10.46 25.43 10.86 25.20 10.89 24.23 10.32 23.26 9.77 21.32 8.70

-9.8 -11 26.58 10.69 27.14 11.32 25.20 10.21 24.23 9.67 23.26 9.15 21.32 8.11

-9.5 -10 27.22 10.76 27.14 10.89 25.20 9.82 24.23 9.30 23.26 8.78 21.32 7.85

-8.5 -9.1 27.82 10.88 27.14 10.56 25.20 9.52 24.23 9.01 23.26 8.50 21.32 7.67

30% -7 -7.6 29.08 11.04 | 27.14 10.00 25.20 9.00 24.23 8.51 23.26 8.03 21.32 7.38

-5 -5.6 29.08 10.21 27.14 9.25 25.20 8.31 24.23 7.87 23.26 7.58 21.32 6.98

-3 -3.7 29.08 9.34 27.14 8.45 25.20 7.65 24.23 7.37 23.26 7.10 21.32 6.53

0 -0.7 29.08 8.07 27.14 7.40 25.20 6.90 24.23 6.64 23.26 6.38 21.32 5.87

3 2.2 29.08 7.13 27.14 6.68 25.20 6.22 24.23 5.99 23.26 5.76 21.32 5.28

5 4.1 29.08 6.67 27.14 6.25 25.20 5.80 24.23 5.59 23.26 5.36 21.32 4.99

7 6 29.08 6.15 27.14 5.70 25.20 5.21 24.23 4.98 23.26 4.75 21.32 4.33

9 7.9 29.08 5.67 27.14 5.28 25.20 4.83 24.23 4.64 23.26 4.42 21.32 4.10

11 9.8 29.08 5.26 27.14 4.85 25.20 4.44 24.23 4.26 23.26 4.10 21.32 3.78

13 11.8 29.08 4.85 27.14 4.44 25.20 4.10 24.23 3.95 23.26 3.79 21.32 3.49

15 13.7 29.08 4.44 27.14 4.12 25.20 3.81 24.23 3.65 23.26 3.52 21.32 3.22

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.9: 10HP heating capacity (continued)

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 19.83 9.60 20.31 10.05 20.71 10.50 21.20 10.87 20.35 10.37 18.66 9.45
-19.8 -20 21.56 9.97 21.83 10.39 22.05 10.69 21.20 10.18 20.35 9.68 18.66 8.75
-18.8 -19 21.98 10.05 22.22 10.47 22.05 10.48 21.20 9.97 20.35 9.49 18.66 8.55
-16.7 -17 22.91 10.25 23.08 10.67 22.05 10.02 21.20 9.52 20.35 9.05 18.66 8.13
-13.7 -15 23.94 10.54 23.75 10.53 22.05 9.54 21.20 9.07 20.35 8.61 18.66 7.76
-11.8 -13 25.44 10.89 23.75 9.89 22.05 8.95 21.20 8.50 20.35 8.05 18.66 7.42
-9.8 -11 25.44 10.15 23.75 9.22 22.05 8.34 21.20 7.91 20.35 7.59 18.66 7.06
-9.5 -10 25.44 9.73 23.75 8.83 22.05 7.99 21.20 7.63 20.35 7.37 18.66 6.85
-8.5 -9.1 25.44 9.41 23.75 8.54 22.05 7.72 21.20 7.46 20.35 7.21 18.66 6.68
70% -7 -7.6 25.44 8.86 23.75 8.05 22.05 7.41 21.20 7.17 20.35 6.92 18.66 6.40
-5 -5.6 25.44 8.15 23.75 7.48 22.05 7.02 21.20 6.78 20.35 6.54 18.66 6.04
-3 -3.7 25.44 7.44 23.75 7.01 22.05 6.57 21.20 6.34 20.35 6.12 18.66 5.65
0 -0.7 25.44 6.71 23.75 6.31 22.05 5.91 21.20 5.70 20.35 5.49 18.66 5.12
3 2.2 25.44 6.06 23.75 5.70 22.05 5.32 21.20 5.13 20.35 4.98 18.66 4.68
5 4.1 25.44 5.65 23.75 5.31 22.05 4.97 21.20 4.83 20.35 4.62 18.66 4.15
7 6 25.44 5.11 23.75 4.71 22.05 4.34 21.20 4.19 20.35 4.05 18.66 3.74
9 7.9 25.44 4.69 23.75 4.37 22.05 4.08 21.20 3.93 20.35 3.80 18.66 3.49
11 9.8 25.44 4.32 23.75 4.03 22.05 3.77 21.20 3.65 20.35 3.53 18.66 3.23
13 11.8 25.44 3.97 23.75 3.72 22.05 3.48 21.20 3.36 20.35 3.25 18.66 2.98
15 13.7 25.44 3.70 23.75 3.43 22.05 3.21 21.20 3.09 20.35 2.97 18.66 2.75
-25 -25.4 19.91 9.96 20.35 10.33 18.90 9.45 18.17 9.05 17.45 8.67 15.99 7.96
-19.8 -20 21.81 10.44 20.35 9.50 18.90 8.67 18.17 8.28 17.45 7.90 15.99 7.39
-18.8 -19 21.81 10.20 20.35 9.29 18.90 8.47 18.17 8.08 17.45 7.71 15.99 7.27
-16.7 -17 21.81 9.65 20.35 8.80 18.90 8.02 18.17 7.65 17.45 7.41 15.99 7.00
-13.7 -15 21.81 9.12 20.35 8.32 18.90 7.57 18.17 7.37 17.45 7.16 15.99 6.74
-11.8 -13 21.81 8.48 20.35 7.75 18.90 7.24 18.17 7.04 17.45 6.83 15.99 6.40
-9.8 -11 21.81 7.86 20.35 7.29 18.90 6.89 18.17 6.69 17.45 6.48 15.99 6.05
-9.5 -10 21.81 7.51 20.35 7.07 18.90 6.68 18.17 6.48 17.45 6.28 15.99 5.85
-8.5 9.1 21.81 7.28 20.35 6.91 18.90 6.52 18.17 6.33 17.45 6.12 15.99 5.70
60% -7 -7.6 21.81 7.01 20.35 6.64 18.90 6.26 18.17 6.06 17.45 5.86 15.99 5.45
-5 -5.6 21.81 6.63 20.35 6.28 18.90 5.91 18.17 5.72 17.45 5.53 15.99 5.18
-3 -3.7 21.81 6.21 20.35 5.88 18.90 5.52 18.17 5.34 17.45 5.17 15.99 4.90
0 -0.7 21.81 5.59 20.35 5.27 18.90 4.98 18.17 4.86 17.45 4.73 15.99 4.48
3 2.2 21.81 5.03 20.35 4.78 18.90 4.56 18.17 4.44 17.45 4.33 15.99 4.09
5 4.1 21.81 4.71 20.35 4.50 18.90 4.15 18.17 3.92 17.45 3.76 15.99 3.44
7 6 21.81 4.08 20.35 3.86 18.90 3.63 18.17 3.51 17.45 3.40 15.99 3.16
9 7.9 21.81 3.82 20.35 3.63 18.90 3.39 18.17 3.27 17.45 3.16 15.99 291
11 9.8 21.81 3.53 20.35 3.33 18.90 3.14 18.17 3.02 17.45 291 15.99 2.68
13 11.8 21.81 3.26 20.35 3.06 18.90 2.88 18.17 2.77 17.45 2.66 15.99 2.45
15 13.7 21.81 2.99 20.35 2.82 18.90 2.64 18.17 2.56 17.45 2.48 15.99 2.32
-25 -25.4 18.17 8.74 16.96 8.05 15.75 7.45 15.14 7.32 14.54 7.22 13.33 7.01
-19.8 -20 18.17 7.83 16.96 7.23 15.75 6.98 15.14 6.85 14.54 6.71 13.33 6.41
-18.8 -19 18.17 7.61 16.96 7.12 15.75 6.87 15.14 6.72 14.54 6.58 13.33 6.27
-16.7 -17 18.17 7.15 16.96 6.89 15.75 6.60 15.14 6.45 14.54 6.30 13.33 5.98
-13.7 -15 18.17 6.93 16.96 6.65 15.75 6.35 15.14 6.20 14.54 6.04 13.33 5.69
-11.8 -13 18.17 6.62 16.96 6.33 15.75 6.03 15.14 5.87 14.54 5.70 13.33 5.36
-9.8 -11 18.17 6.30 16.96 6.01 15.75 5.70 15.14 5.54 14.54 5.37 13.33 5.08
-9.5 -10 18.17 6.10 16.96 5.82 15.75 5.51 15.14 5.35 14.54 5.19 13.33 4.93
-8.5 9.1 18.17 5.96 16.96 5.67 15.75 5.37 15.14 5.21 14.54 5.08 13.33 4.84
50% -7 -7.6 18.17 5.71 16.96 5.43 15.75 5.13 15.14 5.02 14.54 4.90 13.33 4.67
-5 -5.6 18.17 5.39 16.96 5.11 15.75 4.90 15.14 4.79 14.54 4.68 13.33 4.46
-3 -3.7 18.17 5.03 16.96 4.82 15.75 4.63 15.14 4.53 14.54 4.43 13.33 4.22
0 -0.7 18.17 4.59 16.96 4.41 15.75 4.23 15.14 4.14 14.54 4.05 13.33 3.85
3 2.2 18.17 4.19 16.96 4.03 15.75 3.86 15.14 3.78 14.54 3.69 13.33 3.51
5 4.1 18.17 3.73 16.96 3.46 15.75 3.26 15.14 3.11 14.54 2.99 13.33 2.81
7 6 18.17 3.28 16.96 3.12 15.75 2.94 15.14 2.86 14.54 2.77 13.33 2.59
9 7.9 18.17 3.05 16.96 2.88 15.75 2.70 15.14 2.62 14.54 2.52 13.33 2.35
11 9.8 18.17 2.81 16.96 2.64 15.75 2.48 15.14 2.40 14.54 2.31 13.33 2.14
13 11.8 18.17 2.56 16.96 2.41 15.75 2.26 15.14 2.18 14.54 2.10 13.33 1.95
15 13.7 18.17 2.36 16.96 2.23 15.75 2.13 15.14 2.05 14.54 1.97 13.33 1.82

Abbreviations:
CR: Combination ratio
TC: Total capacity (kW)

Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.10: 12HP heating capacity

Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 22.75 9.48 23.75 9.98 24.62 | 10.47 | 25.00 | 10.72 | 25.36 | 10.96 | 25.99 | 11.45
-19.8 -20 25.29 9.84 25.99 | 10.33 | 26.59 | 10.81 | 26.84 | 11.04 | 27.07 | 11.28 | 27.47 | 11.74
-18.8 -19 25.85 9.92 26.51 | 10.41 | 27.05 | 10.88 | 27.29 | 11.12 | 27.50 | 11.35 | 27.86 | 11.81
-16.7 -17 27.06 | 10.10 | 27.62 | 10.58 | 28.08 | 11.05 | 28.27 | 11.29 | 28.44 | 11.52 | 28.73 | 11.98
-13.7 -15 28.36 | 10.36 | 28.83 | 10.84 | 29.21 | 1131 | 29.36 | 11.54 | 29.50 | 11.78 | 29.71 | 12.24
-11.8 -13 29.75 | 10.54 | 30.14 | 11.02 | 30.44 | 11.49 | 30.55 | 11.72 | 30.65 | 11.95 | 30.80 | 12.41
-9.8 -11 31.22 | 10.74 | 31.53 | 11.22 | 31.75 | 11.69 | 31.83 | 11.92 | 31.90 | 12.15 | 31.98 | 12.61
-9.5 -10 31.98 | 10.79 | 32.25 | 11.27 | 32.44 | 11.73 | 32.51 | 11.96 | 32.55 | 12.19 | 32.60 | 12.65
-8.5 -9.1 32.68 | 10.90 | 32.92 | 11.37 | 33.08 | 11.84 | 33.13 | 12.07 | 33.16 | 12.29 | 33.18 | 12.75
130% -7 -7.6 33.88 | 11.06 | 34.07 | 1154 | 34.17 | 12.00 | 34.20 | 12.23 | 34.21 | 12.46 | 34.19 | 12.92
-5 -5.6 35.54 | 11.29 | 35.65 | 11.76 | 35.69 | 12.23 | 35.69 | 12.46 | 35.67 | 12.69 | 35.60 | 13.14
-3 -3.7 37.17 | 11.37 | 37.22 | 11.84 | 37.20 | 12.29 | 37.17 | 12.52 | 37.13 | 12.75 | 37.00 | 13.20
0 -0.7 39.84 | 11.51 | 39.80 | 11.96 | 39.69 | 12.41 | 39.62 | 12.64 | 39.54 | 12.86 | 39.34 | 13.31
3 2.2 4222 | 1145 | 42.09 | 11.89 | 41.90 | 12.32 | 41.79 | 12.54 | 41.67 | 12.75 | 41.25 | 12.77
5 4.1 42.72 10.72 42.51 11.12 42.25 11.52 42.11 11.72 41.97 11.92 41.25 11.75
7 6 44.16 | 10.60 | 43.89 | 10.99 | 43.60 | 11.39 | 43.44 | 11.58 | 43.28 | 11.78 | 41.25 | 10.79

9 7.9 45.96 | 10.70 | 45.66 | 11.09 | 45.33 | 1148 | 45.16 | 11.68 | 45.00 | 11.57 | 41.25 9.91
11 9.8 47.81 | 10.81 | 47.47 | 11.19 | 47.11 | 11.58 | 46.88 | 11.42 | 45.00 | 10.62 | 41.25 9.08
13 11.8 49.79 | 1092 | 49.42 | 11.31 | 48.75 | 11.20 | 46.88 | 10.44 | 45.00 9.69 41.25 8.29
15 13.7 51.71 11.04 51.31 11.42 48.75 10.29 46.88 9.58 45.00 8.90 41.25 7.74
-25 -25.4 21.97 9.55 22.96 | 10.05 | 23.81 | 10.55 | 24.19 | 10.79 | 24.54 | 11.04 | 25.17 | 11.53
-19.8 -20 24.48 9.92 25.18 | 10.41 | 25.75 | 10.89 | 26.00 | 11.12 | 26.23 | 11.36 | 26.61 | 11.83
-18.8 -19 25.04 | 10.00 | 25.69 | 10.49 | 26.22 | 10.97 | 26.44 | 11.20 | 26.65 | 11.43 | 26.99 | 11.90
-16.7 -17 26.24 10.19 26.79 10.67 27.23 11.14 27.42 11.37 27.58 11.60 27.85 12.06
-13.7 -15 27.53 | 1045 | 27.99 | 10.93 | 2835 | 1140 | 2850 | 11.63 | 28.63 | 11.87 | 28.83 | 12.33
-11.8 -13 28.91 | 10.64 | 29.29 | 11.12 | 29.57 | 1158 | 29.68 | 11.82 | 29.77 | 12.05 | 29.90 | 12.51
-9.8 -11 30.37 | 10.84 | 30.67 | 11.32 | 30.87 | 11.79 | 30.95 | 12.02 | 31.01 | 12.25 | 31.07 | 12.71
-9.5 -10 31.13 | 10.90 | 31.39 | 11.37 | 31.56 | 11.83 | 31.62 | 12.06 | 31.66 | 12.29 | 31.69 | 12.75
-8.5 -9.1 31.83 | 11.00 | 32.05 | 11.48 | 32.19 | 1194 | 32.23 | 12.17 | 32.26 | 12.40 | 32.27 | 12.85
120% -7 -7.6 33.02 | 11.17 | 33.19 | 11.64 | 33.28 | 12.11 | 33.30 | 12.34 | 33.30 | 12.56 | 33.27 | 13.02
-5 -5.6 34.66 11.41 34.76 11.88 34.79 12.34 34.78 12.57 34.75 12.80 34.66 13.26
-3 -3.7 36.28 | 11.49 | 36.31 | 11.95 | 36.28 | 12.41 | 36.24 | 12.64 | 36.19 | 12.86 | 36.06 | 13.32
0 -0.7 38.93 | 11.64 | 38.87 | 12.09 | 38.75 | 12.54 | 38.68 | 12.76 | 38.59 | 12.98 | 38.08 | 12.91
3 2.2 41.29 | 1158 | 41.14 | 12.02 | 40.94 | 1245 | 40.83 | 12.67 | 41.54 | 13.15 | 38.08 | 11.38
5 4.1 41.76 10.84 41.54 11.24 41.28 11.64 41.13 11.84 41.54 12.11 38.08 10.44

7 6 43.18 10.73 42.91 11.12 42.61 11.51 43.27 11.92 41.54 11.12 38.08 9.57

9 7.9 44.98 | 10.83 | 44.67 | 11.22 | 45.00 | 11.70 | 43.27 | 10.94 | 41.54 | 10.21 | 38.08 8.76
11 9.8 46.81 | 1094 | 46.47 | 11.33 | 45.00 | 10.74 | 43.27 | 10.04 | 41.54 9.34 38.08 8.06
13 11.8 48.78 11.06 48.46 11.15 45.00 9.81 43.27 9.16 41.54 8.52 38.08 7.50
15 13.7 50.69 | 11.18 | 48.46 | 10.23 | 45.00 8.98 43.27 8.38 41.54 7.89 38.08 7.04
-25 -25.4 21.29 9.63 22.27 | 10.14 | 23.11 | 10.64 | 23.48 | 10.89 | 23.82 | 11.13 | 2443 | 11.62
-19.8 -20 23.77 | 10.02 | 24.45 | 10.51 | 25.01 | 10.98 | 25.25 | 11.22 | 25.47 | 11.45 | 25.84 | 11.92
-18.8 -19 24.33 | 10.10 | 24.96 | 10.59 | 25.47 | 11.06 | 25.69 | 11.30 | 25.88 | 11.53 | 26.22 | 12.00
-16.7 -17 25.52 10.29 26.05 10.77 26.47 11.24 26.65 11.47 26.81 11.71 27.06 12.17
-13.7 -15 26.80 | 10.56 | 27.24 | 11.04 | 27.58 | 1151 | 27.72 | 11.74 | 27.84 | 11.97 | 28.02 | 12.44
-11.8 -13 28.17 | 10.75 | 28.52 | 11.23 | 28.78 | 11.69 | 28.89 | 11.93 | 28.97 | 12.16 | 29.09 | 12.62
-9.8 -11 29.62 | 10.96 | 29.89 | 11.44 | 30.08 | 11.90 | 30.14 | 12.13 | 30.19 | 12.36 | 30.25 | 12.82
-9.5 -10 30.37 | 11.02 | 30.60 | 11.49 | 30.75 | 11.95 | 30.81 | 12.18 | 30.84 | 12.41 | 30.86 | 12.87
-8.5 -9.1 31.06 | 11.13 | 31.26 | 11.60 | 31.38 | 12.06 | 31.42 | 12.29 | 31.44 | 12.52 | 31.43 | 12.98
110% -7 -7.6 32.24 | 11.30 | 3239 | 11.77 | 32.46 | 12.23 | 3247 | 1246 | 32.47 | 12.69 | 32.42 | 13.15
-5 -5.6 33.87 | 11.55 | 33.95 | 12.01 | 33.95 | 12.48 | 33.94 | 12.70 | 33.90 | 12.93 | 33.80 | 13.39
-3 -3.7 35.47 | 11.63 | 35.49 | 12.09 | 35.44 | 12,55 | 3539 | 12.78 | 35.33 | 13.00 | 34.90 | 12.96
0 -0.7 38.10 | 11.79 | 38.02 | 12.24 | 37.89 | 12.68 | 37.80 | 12.91 | 38.08 | 13.11 | 34.90 | 11.40
3 2.2 40.43 | 11.74 | 40.26 | 12.17 | 40.05 | 12.60 | 39.66 | 12.34 | 38.08 | 11.53 | 34.90 | 10.00

5 4.1 40.87 | 10.98 | 40.64 | 11.38 | 40.36 | 11.78 | 39.66 | 11.33 | 38.08 | 10.59 | 34.90 9.15

7 6 42.28 | 10.87 | 42.00 | 11.26 | 41.25 | 11.07 | 39.66 | 10.38 | 38.08 9.71 34.90 8.37

9 7.9 44.06 | 1098 | 44.42 | 11.48 | 41.25 | 10.16 | 39.66 9.51 38.08 8.87 34.90 7.73
11 9.8 45.88 | 11.10 | 44.42 | 10.52 | 41.25 9.30 39.66 8.71 38.08 8.13 34.90 7.21
13 11.8 47.60 | 10.77 | 44.42 9.60 41.25 8.46 39.66 7.97 38.08 7.58 34.90 6.69
15 13.7 47.60 9.87 44.42 8.79 41.25 7.82 39.66 7.44 38.08 7.07 34.90 6.24

Abbreviations:

CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.10: 12HP heating capacity (continued)

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 20.73 9.73 21.69 | 10.25 | 22.50 | 10.75 | 22.87 | 11.00 | 23.20 | 11.25 | 23.80 | 11.74
-19.8 -20 23.17 | 10.13 | 23.83 | 10.62 | 2436 | 11.10 | 24.60 | 11.34 | 24.80 | 11.57 | 25.16 | 12.04
-18.8 -19 23.72 | 10.22 | 2432 | 10.70 | 24.82 | 11.18 | 25.02 | 11.42 | 25.21 | 11.65 | 25.53 | 12.12
-16.7 -17 24.89 | 10.41 | 25.40 | 10.89 | 25.80 | 11.36 | 2597 | 11.60 | 26.12 | 11.83 | 26.36 | 12.29
-13.7 -15 26.16 | 10.68 | 26.58 | 11.17 | 26.90 | 1164 | 27.03 | 11.87 | 27.14 | 12.10 | 27.31 | 12.57
-11.8 -13 27.52 | 10.89 | 27.85 | 11.36 | 28.09 | 11.83 | 28.18 | 12.06 | 28.25 | 12.29 | 28.36 | 12.75
-9.8 -11 28.95 | 11.11 | 29.20 | 11.58 | 29.37 | 12.04 | 29.42 | 12.27 | 29.46 | 12.51 | 29.50 | 12.97
-9.5 -10 29.69 | 11.17 | 29.90 | 11.63 | 30.03 | 12.10 | 30.07 | 12.33 | 30.10 | 12.55 | 30.11 | 13.01
-8.5 -9.1 30.38 | 11.28 | 30.55 | 11.75 | 30.65 | 12.21 | 30.68 | 12.44 | 30.69 | 12.67 | 30.67 | 13.12
100% -7 -7.6 31.54 | 1146 | 31.67 | 1193 | 31.72 | 1239 | 31.72 | 12.62 | 31.71 | 12.84 | 31.73 | 13.13
-5 -5.6 33.16 | 11.71 | 33.21 | 12.18 | 33.20 | 12.64 | 33.17 | 12.86 | 33.13 | 13.09 | 31.73 | 12.28
-3 -3.7 34.74 | 11.81 | 34.73 | 12.26 | 34.66 | 12.72 | 34.61 | 12.94 | 34.62 | 12.95 | 31.73 | 11.33
0 -0.7 37.34 | 11.97 | 37.24 | 12.42 | 37.50 | 12.87 | 36.06 | 12.11 | 34.62 | 11.36 | 31.73 9.90

3 2.2 39.64 | 11.92 | 3945 | 1235 | 37.50 | 11.29 | 36.06 | 10.61 | 34.62 9.95 31.73 8.65

5 4.1 40.05 | 11.16 | 40.38 | 11.64 | 37.50 | 10.35 | 36.06 9.73 34.62 9.11 31.73 8.01

7 6 41.43 | 11.05 | 40.38 | 10.67 | 37.50 9.48 36.06 8.90 34.62 8.32 31.73 7.41

9 7.9 43.27 | 10.90 | 40.38 9.77 37.50 8.65 36.06 8.11 34.62 7.64 31.73 6.85
11 9.8 43.27 9.98 40.38 8.94 37.50 7.94 36.06 7.54 34.62 7.16 31.73 6.37
13 11.8 43.27 9.09 40.38 8.12 37.50 7.39 36.06 7.02 34.62 6.65 31.73 5.89
15 13.7 43.27 8.32 40.38 7.54 37.50 6.90 36.06 6.58 34.62 6.18 31.73 5.45
-25 -25.4 20.29 9.86 21.22 | 10.38 | 22.02 | 10.89 | 22.37 | 11.14 | 22.70 | 11.39 | 23.27 | 11.89
-19.8 -20 22.68 | 10.27 | 23.31 | 10.76 | 23.82 | 11.24 | 24.04 | 1148 | 24.24 | 11.72 | 24.57 | 12.19
-18.8 -19 23.22 | 10.36 | 23.80 | 10.85 | 24.26 | 11.33 | 24.46 | 11.56 | 24.64 | 11.80 | 24.93 | 12.27
-16.7 -17 24.38 10.56 24.85 11.04 25.23 11.51 25.39 11.75 25.52 11.98 25.75 12.45
-13.7 -15 25.63 | 10.84 | 26.01 | 1132 | 2631 | 11.79 | 26.42 | 12.03 | 26.52 | 12.26 | 26.67 | 12.73
-11.8 -13 26.96 | 11.05 | 27.26 | 1153 | 27.48 | 1199 | 27.56 | 12.23 | 27.62 | 12.46 | 27.71 | 12.92
-9.8 -11 28.37 | 11.28 | 28.59 | 11.75 | 28.74 | 12.22 | 28.78 | 12.45 | 28.81 | 12.68 | 28.56 | 12.70
-9.5 -10 29.11 | 11.34 | 29.29 | 11.81 | 29.40 | 12.27 | 29.43 | 12.50 | 29.44 | 12.73 | 28.56 | 12.26
-8.5 -9.1 29.78 | 11.46 | 29.93 | 1193 | 30.01 | 1239 | 30.02 | 12.62 | 30.02 | 12.85 | 28.56 | 11.94
90% -7 -7.6 30.93 | 11.65 | 31.03 | 12.12 | 31.05 | 12,57 | 31.05 | 12.80 | 31.15 | 12.89 | 28.56 | 11.35
-5 -5.6 32.52 | 11.91 | 32,55 | 12.37 | 32.51 | 12.83 | 32.45 | 12.78 | 31.15 | 12.03 | 28.56 | 10.56
-3 -3.7 34.09 12.01 34.05 12.47 33.75 12.49 32.45 11.77 31.15 11.07 28.56 9.71
0 -0.7 36.65 | 12.19 | 36.35 | 12.22 | 33.75 | 1091 | 32.45 | 10.28 | 31.15 9.65 28.56 8.43

3 2.2 38.94 | 11.88 | 36.35 | 10.68 | 33.75 9.53 32.45 8.97 31.15 8.40 28.56 7.61

5 4.1 38.94 | 10.87 | 36.35 9.76 33.75 8.70 32.45 8.18 31.15 7.81 28.56 7.12

7 6 38.94 9.92 36.35 8.92 33.75 7.95 32.45 7.65 31.15 7.21 28.56 6.47

9 7.9 38.94 9.06 36.35 8.13 33.75 7.34 32.45 6.99 31.15 6.66 28.56 5.98
11 9.8 38.94 8.27 36.35 7.53 33.75 6.87 32.45 6.55 31.15 6.19 28.56 5.54
13 11.8 38.94 7.57 36.35 7.02 33.75 6.37 32.45 6.05 31.15 5.74 28.56 5.10
15 13.7 38.94 7.07 36.35 6.53 33.75 5.91 32.45 5.60 31.15 5.29 28.56 4.68
-25 -25.4 19.99 | 10.03 | 20.89 | 10.55 | 21.66 | 11.06 | 22.00 | 11.31 | 2231 | 11.57 | 22.87 | 12.07
-19.8 -20 22.31 | 1045 | 22.90 | 10.94 | 23.39 | 1142 | 2359 | 11.66 | 23.78 | 11.90 | 24.09 | 12.38
-18.8 -19 22.84 | 10.54 | 23.38 | 11.03 | 23.82 | 11.51 | 24.00 | 11.75 | 24.16 | 11.99 | 24.44 | 12.46
-16.7 -17 23.97 10.75 24.41 11.23 24.76 11.70 24.90 11.94 25.03 12.17 25.38 12.62
-13.7 -15 25.20 | 11.04 | 25.55 | 11.52 | 25.81 | 1199 | 2592 | 12.23 | 26.00 | 12.46 | 25.38 | 12.15
-11.8 -13 26.51 | 11.26 | 26.77 | 11.74 | 26.96 | 12.20 | 27.03 | 1243 | 27.08 | 12.67 | 25.38 | 11.51
-9.8 -11 27.90 | 11.50 | 28.08 | 11.97 | 28.19 | 12.43 | 28.23 | 12.66 | 27.69 | 12.23 | 25.38 | 10.83
-9.5 -10 28.62 | 11.57 | 28.76 | 12.03 | 28.84 | 12.49 | 28.85 | 12.50 | 27.69 | 11.78 | 25.38 | 10.42
-8.5 -9.1 29.28 | 11.69 | 29.39 | 12.16 | 30.00 | 12.84 | 28.85 | 12.14 | 27.69 | 11.44 | 25.38 | 10.11
80% -7 -7.6 3041 | 11.89 | 30.47 | 1235 | 30.00 | 12.19 | 28.85 | 11.51 | 27.69 | 10.86 | 25.38 9.59
-5 -5.6 31.97 | 12.16 | 32.31 | 12.64 | 30.00 | 11.33 | 28.85 | 10.69 | 27.69 | 10.08 | 25.38 8.87
-3 -3.7 33.51 | 12.27 | 32.31 | 11.60 | 30.00 | 10.39 | 28.85 9.80 27.69 9.23 25.38 8.19
0 -0.7 34.62 | 11.16 | 32.31 | 10.06 | 30.00 9.01 28.85 8.50 27.69 8.05 25.38 7.39

3 2.2 34.62 9.69 32.31 8.74 30.00 7.87 28.85 7.58 27.69 7.28 25.38 6.67

5 4.1 34.62 8.84 32.31 7.97 30.00 7.37 28.85 7.08 27.69 6.81 25.38 6.23

7 6 34.62 8.05 32.31 7.42 30.00 6.79 28.85 6.47 27.69 6.17 25.38 5.57

9 7.9 34.62 7.41 32.31 6.83 30.00 6.26 28.85 5.98 27.69 5.70 25.38 5.14
11 9.8 34.62 6.90 32.31 6.34 30.00 5.80 28.85 5.54 27.69 5.26 25.38 4.73
13 11.8 34.62 6.41 32.31 5.88 30.00 5.35 28.85 5.09 27.69 4.83 25.38 4.36
15 13.7 34.62 6.01 32.31 5.47 30.00 4.94 28.85 4.68 27.69 4.45 25.38 4.05

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.10: 12HP heating capacity (continued)
Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 19.85 10.25 20.72 10.78 21.45 11.30 21.77 11.55 22.07 11.81 22.21 11.98
-19.8 -20 22.08 10.69 22.63 11.18 23.07 11.66 23.26 11.90 23.43 12.15 22.21 11.32
-18.8 -19 22.59 10.78 23.09 11.27 23.49 11.75 23.65 11.99 24.23 12.44 22.21 11.12
-16.7 -17 23.69 11.00 24.09 11.48 24.40 11.95 24.52 12.19 24.23 11.94 22.21 10.66
-13.7 -15 24.89 11.30 25.19 11.78 25.42 12.25 25.24 12.09 24.23 11.43 22.21 10.19
-11.8 -13 26.16 11.53 26.38 12.01 26.25 12.04 25.24 11.39 24.23 10.77 22.21 9.59
-9.8 -11 27.52 11.79 27.66 12.25 26.25 11.27 25.24 10.67 24.23 10.09 22.21 8.96
-9.5 -10 28.22 11.86 28.27 12.05 26.25 10.83 25.24 10.25 24.23 9.69 22.21 8.60
-8.5 -9.1 28.86 11.99 28.27 11.67 26.25 10.49 25.24 9.93 24.23 9.39 22.21 8.31
70% -7 -7.6 30.29 12.21 28.27 11.02 26.25 9.91 25.24 9.38 24.23 8.85 22.21 7.98
-5 -5.6 30.29 11.26 28.27 10.19 26.25 9.15 25.24 8.66 24.23 8.18 22.21 7.56
-3 -3.7 30.29 10.27 28.27 9.30 26.25 8.35 25.24 7.96 24.23 7.67 22.21 7.08
0 -0.7 30.29 8.84 28.27 8.00 26.25 7.44 25.24 7.18 24.23 6.91 22.21 6.37
3 2.2 30.29 7.65 28.27 7.19 26.25 6.72 25.24 6.49 24.23 6.24 22.21 5.75
5 4.1 30.29 7.17 28.27 6.74 26.25 6.29 25.24 6.06 24.23 5.83 22.21 5.38
7 6 30.29 6.65 28.27 6.14 26.25 5.63 25.24 5.38 24.23 5.13 22.21 4.64
9 7.9 30.29 6.13 28.27 5.64 26.25 5.20 25.24 4.97 24.23 4.74 22.21 4.37
11 9.8 30.29 5.66 28.27 5.22 26.25 4.80 25.24 4.57 24.23 4.38 22.21 4.05
13 11.8 30.29 5.23 28.27 4.80 26.25 4.40 25.24 4.21 24.23 4.05 22.21 3.73
15 13.7 30.29 4.84 28.27 4.40 26.25 4.07 25.24 3.90 24.23 3.75 22.21 3.45
-25 -25.4 19.93 10.56 20.74 11.09 21.42 11.62 21.63 11.73 20.77 11.14 19.04 10.10
-19.8 -20 22.02 11.01 22.51 11.50 22.50 11.51 21.63 10.92 20.77 10.37 19.04 9.33
-18.8 -19 22.50 11.11 22.94 11.60 22.50 11.27 21.63 10.69 20.77 10.15 19.04 9.12
-16.7 -17 23.56 11.33 24.23 11.92 22.50 10.73 21.63 10.19 20.77 9.66 19.04 8.67
-13.7 -15 24.70 11.65 24.23 11.31 22.50 10.19 21.63 9.68 20.77 9.18 19.04 8.22
-11.8 -13 25.96 11.71 24.23 10.57 22.50 9.54 21.63 9.05 20.77 8.58 19.04 7.84
-9.8 -11 25.96 10.85 24.23 9.82 22.50 8.87 21.63 8.41 20.77 8.00 19.04 7.47
-9.5 -10 25.96 10.38 24.23 9.40 22.50 8.50 21.63 8.05 20.77 7.77 19.04 7.24
-8.5 -9.1 25.96 10.01 24.23 9.08 22.50 8.20 21.63 7.85 20.77 7.59 19.04 7.07
60% -7 -7.6 25.96 9.40 24.23 8.53 22.50 7.79 21.63 7.54 20.77 7.30 19.04 6.79
-5 -5.6 25.96 8.63 24.23 7.84 22.50 7.38 21.63 7.15 20.77 6.91 19.04 6.41
-3 -3.7 25.96 7.82 24.23 7.36 22.50 6.92 21.63 6.70 20.77 6.46 19.04 6.00
0 -0.7 25.96 7.02 24.23 6.63 22.50 6.23 21.63 6.03 20.77 5.82 19.04 5.42
3 2.2 25.96 6.35 24.23 5.99 22.50 5.62 21.63 5.43 20.77 5.26 19.04 4.96
5 4.1 25.96 5.94 24.23 5.60 22.50 5.25 21.63 5.10 20.77 4.88 19.04 4.38
7 6 25.96 5.29 24.23 4.92 22.50 4.52 21.63 4.37 20.77 4.21 19.04 3.91
9 7.9 25.96 4.87 24.23 4.54 22.50 4.22 21.63 4.09 20.77 3.95 19.04 3.65
11 9.8 25.96 4.50 24.23 4.18 22.50 3.91 21.63 3.78 20.77 3.66 19.04 3.38
13 11.8 25.96 4.12 24.23 3.86 22.50 3.61 21.63 3.48 20.77 3.36 19.04 3.11
15 13.7 25.96 3.81 24.23 3.58 22.50 3.33 21.63 3.21 20.77 3.09 19.04 2.86
-25 -25.4 20.28 11.01 20.19 10.77 18.75 9.74 18.03 9.30 17.31 8.89 15.87 8.15
-19.8 -20 21.63 10.83 20.19 9.76 18.75 8.86 18.03 8.44 17.31 8.05 15.87 7.59
-18.8 -19 21.63 10.52 20.19 9.51 18.75 8.63 18.03 8.22 17.31 7.85 15.87 7.47
-16.7 -17 21.63 9.88 20.19 8.95 18.75 8.14 18.03 7.76 17.31 7.58 15.87 7.19
-13.7 -15 21.63 9.26 20.19 8.43 18.75 7.71 18.03 7.52 17.31 7.33 15.87 6.92
-11.8 -13 21.63 8.57 20.19 7.80 18.75 7.37 18.03 7.18 17.31 6.99 15.87 6.57
-9.8 -11 21.63 7.88 20.19 7.39 18.75 7.02 18.03 6.83 17.31 6.63 15.87 6.22
-9.5 -10 21.63 7.51 20.19 7.18 18.75 6.82 18.03 6.62 17.31 6.43 15.87 6.02
-8.5 -9.1 21.63 7.35 20.19 7.02 18.75 6.66 18.03 6.47 17.31 6.27 15.87 5.86
50% -7 -7.6 21.63 7.08 20.19 6.74 18.75 6.39 18.03 6.20 17.31 6.01 15.87 5.61
-5 -5.6 21.63 6.71 20.19 6.38 18.75 6.03 18.03 5.85 17.31 5.67 15.87 5.35
-3 -3.7 21.63 6.29 20.19 5.98 18.75 5.65 18.03 5.47 17.31 5.32 15.87 5.06
0 -0.7 21.63 5.67 20.19 5.38 18.75 5.11 18.03 4.99 17.31 4.88 15.87 4.64
3 2.2 21.63 5.12 20.19 4.89 18.75 4.68 18.03 4.58 17.31 4.46 15.87 4.24
5 4.1 21.63 4.81 20.19 4.53 18.75 4.17 18.03 4.00 17.31 3.83 15.87 3.52
7 6 21.63 4.08 20.19 3.86 18.75 3.64 18.03 3.53 17.31 3.42 15.87 3.19
9 7.9 21.63 3.80 20.19 3.61 18.75 3.40 18.03 3.28 17.31 3.16 15.87 2.93
11 9.8 21.63 3.52 20.19 3.33 18.75 3.14 18.03 3.03 17.31 2.92 15.87 2.70
13 11.8 21.63 3.22 20.19 3.05 18.75 2.87 18.03 2.77 17.31 2.67 15.87 2.46
15 13.7 21.63 2.96 20.19 2.80 18.75 2.63 18.03 2.55 17.31 2.47 15.87 2.33

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.

96




TRANE

O

Table 2-9.11: 14HP heating capacity

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 25.18 9.07 25.29 9.45 25.36 9.83 25.40 | 10.01 | 25.42 | 10.20 | 25.46 | 10.59
-19.8 -20 30.29 9.68 30.26 | 10.06 | 30.21 | 1045 | 30.17 | 10.64 | 30.13 | 10.84 | 30.04 | 11.23
-18.8 -19 31.25 9.80 31.20 | 10.19 | 31.12 | 10.58 | 31.08 | 10.77 | 31.02 | 10.97 | 30.91 | 11.36
-16.7 -17 33.17 | 10.07 | 33.09 | 10.46 | 32.97 | 10.85 | 32.90 | 11.05 | 32.83 | 11.24 | 32.67 | 11.65
-13.7 -15 35.12 | 1041 | 35.00 | 10.81 | 34.84 | 11.20 | 34.75 | 11.41 | 34.66 | 11.61 | 34.45 | 12.02
-11.8 -13 37.09 | 10.68 | 36.93 | 11.08 | 36.74 | 11.48 | 36.63 | 11.69 | 36.52 | 11.89 | 36.27 | 12.31
-9.8 -11 39.09 | 10.97 | 38.89 | 11.38 | 38.66 | 11.78 | 38.53 | 11.99 | 38.40 | 12.20 | 38.13 | 12.62
-9.5 -10 40.09 | 11.07 | 39.88 | 11.47 | 39.63 | 11.88 | 39.50 | 12.08 | 39.36 | 12.29 | 39.06 | 12.72
-8.5 -9.1 41.00 | 11.21 | 40.78 | 11.62 | 40.51 | 12.03 | 40.37 | 12.23 | 40.22 | 12.44 | 39.91 | 12.87
130% -7 -7.6 4253 | 11.44 | 4228 | 11.85 | 41.99 | 12.26 | 41.84 | 12.47 | 41.68 | 12.68 | 4134 | 13.12
-5 -5.6 44.60 | 11.76 | 4432 | 12.17 | 44.00 | 12.59 | 43.83 | 12.80 | 43.65 | 13.02 | 43.29 | 13.45
-3 -3.7 46.58 11.91 46.28 12.32 45.93 12.74 45.75 12.95 45.56 13.17 45.16 13.61
0 -0.7 49.78 | 12.16 | 49.43 | 12.57 | 49.04 | 12.98 | 48.84 | 13.20 | 48.63 | 13.41 | 48.19 | 13.85
3 2.2 52.41 | 12.15 | 52.02 | 12,55 | 51.60 | 1296 | 51.39 | 13.17 | 51.16 | 13.38 | 49.50 | 12.89
5 4.1 52.32 11.27 51.91 11.64 51.48 12.02 51.26 12.21 51.04 12.41 49.50 11.97
7 6 53.82 11.13 53.39 11.49 52.94 11.86 52.71 12.06 52.47 12.25 49.50 11.10
9 7.9 55.91 | 11.25 | 55.45 | 11.61 | 5498 | 1199 | 54.74 | 12.18 | 54.00 | 11.82 | 49.50 | 10.32
11 9.8 58.03 | 11.37 | 57.56 | 11.73 | 57.06 | 12.11 | 56.25 | 11.71 | 54.00 | 11.02 | 49.50 9.65
13 11.8 60.31 | 11.50 | 59.81 | 11.86 | 58.50 | 11.52 | 56.25 | 10.76 | 54.00 | 10.20 | 49.50 8.99
15 13.7 62.53 | 11.62 | 63.00 | 12.11 | 58.50 | 10.61 | 56.25 | 10.07 | 54.00 9.54 49.50 8.40
-25 -25.4 24.27 9.13 24.37 9.51 24.45 9.88 2448 | 10.07 | 24.50 | 10.26 | 24.54 | 10.65
-19.8 -20 29.37 9.76 29.34 | 10.14 | 29.28 | 10.52 | 29.24 | 10.72 | 29.20 | 10.91 | 29.10 | 11.31
-18.8 -19 30.32 9.88 30.27 | 10.27 | 30.19 | 10.66 | 30.14 | 10.85 | 30.09 | 11.05 | 29.97 | 11.45
-16.7 -17 32.24 10.16 32.15 10.54 32.03 10.94 31.96 11.13 31.88 11.33 31.72 11.74
-13.7 -15 34.19 | 10.51 | 34.05 | 10.90 | 33.89 | 11.30 | 33.80 | 11.50 | 33.70 | 11.71 | 33.50 | 12.12
-11.8 -13 36.15 | 10.79 | 35.98 | 11.18 | 35.78 | 1159 | 35.67 | 11.79 | 35.55 | 12.00 | 35.31 | 12.42
-9.8 -11 38.14 11.08 37.93 11.49 37.69 11.89 37.56 12.10 37.43 12.31 37.15 12.74
-9.5 -10 39.14 | 11.18 | 3891 | 11.58 | 38.66 | 11.99 | 38.52 | 12.20 | 38.38 | 12.41 | 38.08 | 12.84
-8.5 -9.1 40.05 | 11.33 | 39.81 | 11.73 | 39.54 | 12.14 | 39.39 | 12.35 | 39.24 | 12.56 | 38.93 | 12.99
120% -7 -7.6 41.57 | 1156 | 4131 | 1197 | 41.01 | 12.39 | 40.85 | 12.60 | 40.69 | 12.81 | 40.35 | 13.25
-5 -5.6 43.62 | 11.89 | 43.33 | 12.30 | 43.00 | 12.72 | 42.83 | 12.93 | 42.65 | 13.15 | 42.28 | 13.59
-3 -3.7 45.60 12.05 45.28 12.46 44.93 12.88 44.74 13.09 44.55 13.31 44.15 13.75
0 -0.7 48.78 | 1231 | 4842 | 12.72 | 48.02 | 13.14 | 47.82 | 13.35 | 47.60 | 13.57 | 4569 | 12.93
3 2.2 51.40 | 12.31 | 51.00 | 12.70 | 50.57 | 13.12 | 50.35 | 13.33 | 49.85 | 13.13 | 45.69 | 11.57
5 4.1 51.30 11.41 50.88 11.78 50.45 12.16 50.23 12.36 49.85 12.21 45.69 10.76
7 6 52.79 | 11.28 | 52.35 | 11.64 | 5190 | 12.01 | 51.92 | 12.06 | 49.85 | 11.32 | 45.69 | 10.00

9 7.9 54.87 | 11.40 | 54.41 | 11.76 | 54.00 | 11.87 | 51.92 | 11.16 | 49.85 | 10.53 | 45.69 9.33
11 9.8 56.98 | 11.53 | 56.50 | 11.89 | 54.00 | 10.98 | 51.92 | 10.35 | 49.85 9.79 45.69 8.71
13 11.8 59.25 11.66 58.15 11.42 54.00 10.18 51.92 9.65 49.85 9.13 45.69 8.10
15 13.7 62.31 11.84 58.15 10.48 54.00 9.52 51.92 9.06 49.85 8.54 45.69 7.56
-25 -25.4 23.44 9.20 23.54 9.58 23.61 9.96 23.64 | 10.15 | 23.66 | 10.34 | 23.70 | 10.72
-19.8 -20 28.52 9.85 28.49 | 10.23 | 28.42 | 10.62 | 2838 | 10.81 | 28.34 | 11.01 | 28.24 | 1141
-18.8 -19 29.47 9.98 29.41 | 10.36 | 29.33 | 10.75 | 29.28 | 10.95 | 29.22 | 11.15 | 29.10 | 11.55
-16.7 -17 31.39 10.26 31.29 10.65 31.16 11.04 31.08 11.24 31.01 11.44 30.84 11.85
-13.7 -15 33.32 | 10.62 | 33.18 | 11.01 | 33.01 | 1141 | 3292 | 11.62 | 32.82 | 11.82 | 32.61 | 12.24
-11.8 -13 35.28 | 10.91 | 35.10 | 11.31 | 34.89 | 11.71 | 34.77 | 11.92 | 34.66 | 12.12 | 34.41 | 12.55
-9.8 -11 37.25 | 11.21 | 37.04 | 11.62 | 36.79 | 12.03 | 36.66 | 12.23 | 36.52 | 12.44 | 36.24 | 12.87
-9.5 -10 38.25 | 11.32 | 38.02 | 11.72 | 37.75 | 12.13 | 37.61 | 12.34 | 37.47 | 12.55 | 37.16 | 12.98
-8.5 -9.1 39.15 | 11.47 | 38.90 | 11.87 | 38.63 | 12.28 | 38.48 | 12.50 | 38.32 | 12.71 | 38.01 | 13.14
110% -7 -7.6 40.67 | 11.71 | 4039 | 12.12 | 40.09 | 12.54 | 39.93 | 12.75 | 39.77 | 12.96 | 39.42 | 13.40
-5 -5.6 42.71 12.04 42.41 12.46 42.07 12.88 41.90 13.10 41.72 13.31 41.88 13.87
-3 -3.7 44.68 | 12.21 | 4435 | 12.62 | 43.98 | 13.05 | 43.79 | 13.26 | 43.60 | 13.48 | 41.88 | 12.95
0 -0.7 47.84 | 12.48 | 47.47 | 12.89 | 47.06 | 13.32 | 47.60 | 13.70 | 45.69 | 12.98 | 41.88 | 11.54
3 2.2 50.44 | 12.49 | 50.04 | 12.89 | 49.50 | 13.00 | 47.60 | 12.31 | 45.69 | 11.62 | 41.88 | 10.38

5 4.1 50.34 11.58 49.92 11.95 49.50 12.09 47.60 11.43 45.69 10.78 41.88 9.72

7 6 51.82 11.45 51.37 11.81 49.50 11.20 47.60 10.60 45.69 10.04 41.88 8.95

9 7.9 53.88 | 11.58 | 53.31 | 11.63 | 49.50 | 10.34 | 47.60 9.83 45.69 9.34 41.88 8.35
11 9.8 57.12 | 11.95 | 53.31 | 10.69 | 49.50 9.66 47.60 9.18 45.69 8.71 41.88 7.78
13 11.8 57.12 | 10.97 | 53.31 9.94 49.50 9.09 47.60 8.60 45.69 8.12 41.88 7.24
15 13.7 57.12 10.11 53.31 9.28 49.50 8.40 47.60 7.97 45.69 7.53 41.88 6.67

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.11: 14HP heating capacity (continued)
Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw

-25 -25.4 22.70 9.29 22.79 9.66 22.85 10.04 22.88 10.23 22.90 10.42 22.94 10.81

-19.8 -20 27.75 9.96 27.71 10.34 | 27.64 10.73 27.60 10.92 27.55 11.12 27.45 11.52

-18.8 -19 28.70 10.09 28.63 10.48 28.54 10.87 28.49 11.06 28.43 11.26 28.30 11.66

-16.7 -17 30.61 10.38 30.49 10.77 30.36 11.16 30.28 11.36 30.20 11.57 30.03 11.97

-13.7 -15 32.53 10.75 32.38 11.15 32.20 11.55 32.10 11.75 32.00 11.96 31.79 12.38

-11.8 -13 34.47 11.05 34.28 11.45 34.06 11.86 33.95 12.06 33.83 12.27 33.58 12.70

-9.8 -11 36.44 11.37 36.21 11.77 35.96 12.19 35.82 12.40 35.68 12.61 35.39 13.04

-9.5 -10 37.43 11.48 37.18 11.88 36.91 12.29 36.77 12.50 36.62 12.71 36.31 13.15

-8.5 -9.1 38.32 11.63 38.06 12.04 | 37.78 12.46 37.63 12.67 37.47 12.88 37.15 13.32

100% -7 -7.6 39.83 11.89 39.54 12.30 39.23 12.72 39.07 12.93 38.90 13.15 38.08 13.15
-5 -5.6 41.86 12.23 41.54 12.65 41.20 13.07 41.02 13.29 41.54 13.71 38.08 12.38

-3 -3.7 43.81 12.41 43.47 12.82 43.10 13.25 43.27 13.46 41.54 12.81 38.08 11.50

0 -0.7 46.96 12.69 | 46.57 13.11 | 45.00 12.66 | 43.27 12.05 41.54 11.41 38.08 10.27

3 2.2 49.54 12.71 | 48.46 12.51 | 45.00 11.32 43.27 10.73 41.54 10.24 38.08 9.27

5 4.1 49.43 11.78 48.46 11.63 45.00 10.51 43.27 10.04 41.54 9.59 38.08 8.68

7 6 51.92 11.89 | 48.46 10.77 | 45.00 9.78 43.27 9.30 41.54 8.82 38.08 7.90

9 7.9 51.92 10.99 | 48.46 9.95 45.00 9.08 43.27 8.64 41.54 8.23 38.08 7.39

11 9.8 51.92 10.16 | 48.46 9.29 45.00 8.49 43.27 8.06 41.54 7.64 38.08 6.89

13 11.8 51.92 9.45 48.46 8.64 45.00 7.84 43.27 7.46 41.54 7.06 38.08 6.31

15 13.7 51.92 8.81 48.46 8.06 45.00 7.28 43.27 6.91 41.54 6.54 38.08 5.94

-25 -25.4 22.03 9.39 22.12 9.77 22.18 10.15 22.20 10.34 22.22 10.53 22.26 10.92

-19.8 -20 27.06 10.09 27.01 10.47 26.93 10.86 26.89 11.06 26.84 11.26 26.73 11.66

-18.8 -19 28.00 10.23 27.93 10.62 27.83 11.01 27.77 11.21 27.71 11.41 27.58 11.81

-16.7 -17 29.90 10.53 29.77 10.92 29.63 11.32 29.55 11.52 29.47 11.72 29.30 12.13

-13.7 -15 31.80 10.92 31.64 11.32 31.46 11.72 31.36 11.92 31.25 12.13 31.04 12.55

-11.8 -13 33.73 11.23 33.53 11.63 33.31 12.04 33.19 12.25 33.06 12.46 32.81 12.89

-9.8 -11 35.68 11.56 35.44 11.97 35.18 12.38 35.04 12.59 34.90 12.81 34.27 12.94

-9.5 -10 36.67 11.67 36.41 12.08 36.13 12.50 35.98 12.71 35.83 12.92 34.27 12.53

-8.5 -9.1 37.56 11.84 | 37.28 12.25 36.99 12.66 36.83 12.88 37.38 13.35 34.27 12.22

0% -7 -7.6 39.05 12.10 38.75 12.51 38.43 12.94 38.94 13.37 37.38 12.81 34.27 11.66
-5 -5.6 41.06 12.46 | 40.73 12.88 | 40.50 13.20 38.94 12.63 37.38 12.06 34.27 10.89

-3 -3.7 43.00 12.65 | 42.64 13.07 | 40.50 12.32 38.94 11.76 37.38 11.19 34.27 10.13

0 -0.7 46.73 13.05 | 43.62 12.00 | 40.50 10.95 38.94 10.45 37.38 9.99 34.27 9.08

3 2.2 46.73 11.72 | 43.62 10.70 | 40.50 9.83 38.94 9.42 37.38 9.00 34.27 8.20

5 4.1 46.73 10.85 | 43.62 9.97 40.50 9.19 38.94 8.81 37.38 8.43 34.27 7.68

7 6 46.73 10.06 | 43.62 9.26 40.50 8.43 38.94 8.02 37.38 7.63 34.27 6.86

9 7.9 46.73 9.31 43.62 8.57 40.50 7.85 38.94 7.49 37.38 7.14 34.27 6.45

11 9.8 46.73 8.67 43.62 7.97 40.50 7.30 38.94 6.94 37.38 6.61 34.27 6.02

13 11.8 46.73 8.04 43.62 7.37 40.50 6.71 38.94 6.39 37.38 6.09 34.27 5.65

15 13.7 46.73 7.55 43.62 6.83 40.50 6.19 38.94 5.94 37.38 5.73 34.27 5.32

-25 -25.4 21.45 9.52 21.53 9.90 21.58 10.28 21.61 10.47 21.63 10.66 21.66 11.06

-19.8 -20 26.45 10.26 26.38 10.64 | 26.30 11.03 26.25 11.23 26.20 11.43 26.09 11.84

-18.8 -19 27.38 10.41 27.29 10.79 27.18 11.19 27.13 11.39 27.06 11.59 26.93 12.00

-16.7 -17 29.25 10.72 29.12 11.12 28.97 11.51 28.89 11.72 28.80 11.92 28.63 12.33

-13.7 -15 31.15 11.13 30.97 11.52 30.78 11.93 30.68 12.14 30.57 12.35 30.46 12.78

-11.8 -13 33.06 11.45 32.84 11.86 32.61 12.27 32.49 12.48 32.36 12.69 30.46 12.16

-9.8 -11 34.98 11.80 34.73 12.21 34.46 12.63 34.62 12.89 33.23 12.44 30.46 11.47

-9.5 -10 35.96 11.92 35.69 12.33 36.00 12.94 34.62 12.49 33.23 12.02 30.46 11.04

-8.5 -9.1 36.84 12.09 36.55 12.51 36.00 12.66 34.62 12.19 33.23 11.72 30.46 10.72

30% -7 -7.6 38.32 12.37 38.77 13.04 | 36.00 12.13 34.62 11.66 33.23 11.16 30.46 10.17

-5 -5.6 40.31 12.75 38.77 12.34 | 36.00 11.39 34.62 10.90 33.23 10.42 30.46 9.51

-3 -3.7 41.54 12.39 38.77 11.48 36.00 10.54 34.62 10.11 33.23 9.68 30.46 8.84

0 -0.7 41.54 11.06 38.77 10.19 36.00 9.41 34.62 9.03 33.23 8.66 30.46 7.92

3 2.2 41.54 9.85 38.77 9.15 36.00 8.47 34.62 8.13 33.23 7.80 30.46 7.16

5 4.1 41.54 9.18 38.77 8.54 36.00 7.91 34.62 7.60 33.23 7.29 30.46 6.70

7 6 41.54 8.45 38.77 7.84 36.00 7.13 34.62 6.80 33.23 6.48 30.46 5.98

9 7.9 41.54 7.82 38.77 7.26 36.00 6.64 34.62 6.36 33.23 6.08 30.46 5.70

11 9.8 41.54 7.27 38.77 6.68 36.00 6.14 34.62 5.92 33.23 5.73 30.46 5.35

13 11.8 41.54 6.68 38.77 6.15 36.00 5.72 34.62 5.55 33.23 5.38 30.46 5.02

15 13.7 41.54 6.15 38.77 5.73 36.00 5.39 34.62 5.22 33.23 5.06 30.46 4.73

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.11: 14HP heating capacity (continued)

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 20.96 9.69 21.03 10.07 21.08 10.45 21.10 10.64 21.12 10.84 21.15 11.23
-19.8 -20 25.90 10.47 25.83 10.86 25.74 11.25 25.69 11.45 25.64 11.66 25.53 12.07
-18.8 -19 26.83 10.63 26.73 11.02 26.61 11.42 26.55 11.62 26.49 11.82 26.65 12.37
-16.7 -17 28.68 10.97 28.54 11.36 28.38 11.77 28.29 11.97 28.21 12.18 26.65 11.91
-13.7 -15 30.55 11.39 30.36 11.80 30.16 12.21 30.29 12.48 29.08 12.14 26.65 11.40
-11.8 -13 32.43 11.74 32.21 12.15 31.50 12.25 30.29 11.88 29.08 11.51 26.65 10.71
-9.8 -11 34.33 12.11 33.92 12.34 31.50 11.60 30.29 11.21 29.08 10.81 26.65 9.93
-9.5 -10 35.29 12.24 33.92 11.96 31.50 11.20 30.29 10.80 29.08 10.39 26.65 9.52
-8.5 -9.1 36.35 12.39 33.92 11.66 31.50 10.88 30.29 10.48 29.08 10.05 26.65 9.20
70% -7 -7.6 36.35 11.89 33.92 11.13 31.50 10.34 30.29 9.92 29.08 9.51 26.65 8.73
-5 -5.6 36.35 11.18 33.92 10.40 31.50 9.63 30.29 9.24 29.08 8.87 26.65 8.15
-3 -3.7 36.35 10.36 33.92 9.61 31.50 8.92 30.29 8.57 29.08 8.23 26.65 7.57
0 -0.7 36.35 9.18 33.92 8.55 31.50 7.95 30.29 7.66 29.08 7.36 26.65 6.90

3 2.2 36.35 8.21 33.92 7.68 31.50 7.15 30.29 6.92 29.08 6.75 26.65 6.39

5 4.1 36.35 7.66 33.92 7.16 31.50 6.74 30.29 6.59 29.08 6.21 26.65 5.70

7 6 36.35 6.88 33.92 6.36 31.50 5.93 30.29 5.76 29.08 5.59 26.65 5.23

9 79 36.35 6.43 33.92 5.92 31.50 5.62 30.29 5.46 29.08 5.30 26.65 5.00
11 9.8 36.35 5.88 33.92 5.56 31.50 5.28 30.29 5.14 29.08 5.00 26.65 4.69
13 11.8 36.35 5.47 33.92 5.24 31.50 4.96 30.29 4.82 29.08 4.70 26.65 4.38
15 13.7 36.35 5.18 33.92 4.90 31.50 4.66 30.29 4.54 29.08 4.40 26.65 4.15
-25 -25.4 20.56 9.92 20.62 10.30 20.66 10.68 20.68 10.88 20.70 11.08 20.73 11.48
-19.8 -20 25.43 10.77 25.35 11.16 25.25 11.55 25.20 11.76 24.92 11.88 22.85 11.40
-18.8 -19 26.34 10.94 26.23 11.33 26.11 11.73 25.96 11.90 24.92 11.66 22.85 11.15
-16.7 -17 28.16 11.30 28.01 11.70 27.00 11.68 25.96 11.42 24.92 11.15 22.85 10.58
-13.7 -15 30.00 11.76 29.08 11.75 27.00 11.21 25.96 10.92 24.92 10.61 22.85 9.94
-11.8 -13 31.15 11.71 29.08 11.15 27.00 10.55 25.96 10.23 24.92 9.87 22.85 9.10
-9.8 -11 31.15 11.08 29.08 10.48 27.00 9.80 25.96 9.42 24.92 9.07 22.85 8.37
-9.5 -10 31.15 10.70 29.08 10.08 27.00 9.35 25.96 9.01 24.92 8.67 22.85 8.01
-8.5 9.1 31.15 10.39 29.08 9.73 27.00 9.04 25.96 8.71 24.92 8.38 22.85 7.74
60% -7 -7.6 31.15 9.83 29.08 9.17 27.00 8.53 25.96 8.22 24.92 7.92 22.85 7.32
-5 -5.6 31.15 9.11 29.08 8.51 27.00 7.93 25.96 7.65 24.92 7.38 22.85 6.93
-3 -3.7 31.15 8.40 29.08 7.87 27.00 7.34 25.96 7.09 24.92 6.92 22.85 6.57
0 -0.7 31.15 7.45 29.08 7.00 27.00 6.68 25.96 6.53 24.92 6.38 22.85 6.06

3 2.2 31.15 6.67 29.08 6.43 27.00 6.19 25.96 6.06 24.92 5.92 22.85 5.64

5 4.1 31.15 6.33 29.08 6.01 27.00 5.58 25.96 5.38 24.92 5.18 22.85 4.84

7 6 31.15 5.52 29.08 5.30 27.00 5.06 25.96 4.92 24.92 4.79 22.85 4.51

9 79 31.15 5.23 29.08 5.03 27.00 4.80 25.96 4.69 24.92 4.58 22.85 4.27
11 9.8 31.15 4,91 29.08 4.73 27.00 4.53 25.96 4.40 24.92 4.26 22.85 3.99
13 11.8 31.15 4.61 29.08 4.43 27.00 4.23 25.96 411 24.92 3.99 22.85 3.75
15 13.7 31.15 4.33 29.08 4.16 27.00 3.98 25.96 3.89 24.92 3.80 22.85 3.56
-25 -25.4 20.26 10.24 20.31 10.63 20.34 11.02 20.36 11.22 20.77 11.63 19.04 11.36
-19.8 -20 25.03 11.18 24.23 11.28 22.50 10.94 21.63 10.76 20.77 10.57 19.04 10.16
-18.8 -19 25.96 11.39 24.23 11.06 22.50 10.69 21.63 10.50 20.77 10.29 19.04 9.86
-16.7 -17 25.96 10.93 24.23 10.55 22.50 10.13 21.63 9.91 20.77 9.68 19.04 9.02
-13.7 -15 25.96 10.44 24.23 10.01 22.50 9.47 21.63 9.15 20.77 8.83 19.04 8.22
-11.8 -13 25.96 9.79 24.23 9.20 22.50 8.60 21.63 8.31 20.77 8.03 19.04 7.48
-9.8 -11 25.96 8.94 24.23 8.38 22.50 7.85 21.63 7.59 20.77 7.34 19.04 6.88
-9.5 -10 25.96 8.50 24.23 7.99 22.50 7.49 21.63 7.25 20.77 7.00 19.04 6.62
-8.5 9.1 25.96 8.18 24.23 7.69 22.50 7.22 21.63 6.98 20.77 6.81 19.04 6.45
50% -7 -7.6 25.96 7.68 24.23 7.23 22.50 6.84 21.63 6.69 20.77 6.54 19.04 6.21
-5 -5.6 25.96 7.10 24.23 6.76 22.50 6.52 21.63 6.38 20.77 6.24 19.04 5.93
-3 -3.7 25.96 6.62 24.23 6.41 22.50 6.18 21.63 6.06 20.77 5.93 19.04 5.65
0 -0.7 25.96 6.12 24.23 5.93 22.50 5.72 21.63 5.62 20.77 5.50 19.04 5.25

3 2.2 25.96 5.68 24.23 5.51 22.50 5.33 21.63 5.23 20.77 5.12 19.04 4.90

5 4.1 25.96 5.10 24.23 4.79 22.50 4.54 21.63 4.44 20.77 4.33 19.04 4.11

7 6 25.96 4.58 24.23 4.41 22.50 4.22 21.63 4.13 20.77 4.03 19.04 3.81

9 7.9 25.96 4.35 24.23 4.19 22.50 3.99 21.63 3.89 20.77 3.78 19.04 3.55
11 9.8 25.96 4.08 24.23 3.91 22.50 3.73 21.63 3.64 20.77 3.54 19.04 3.34
13 11.8 25.96 3.80 24.23 3.66 22.50 3.50 21.63 3.42 20.77 3.33 19.04 3.15
15 13.7 25.96 3.59 24.23 3.47 22.50 3.32 21.63 3.24 20.77 3.15 19.04 2.98

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.12: 16HP heating capacity

Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 30.99 | 10.68 | 31.19 | 11.15 | 3134 | 1162 | 31.41 | 11.85 | 31.47 | 12.08 | 31.57 | 12.55
-19.8 -20 3456 | 11.11 | 34.58 | 11.58 | 34.55 | 12.04 | 34.53 | 12.27 | 34.49 | 12.50 | 34.40 | 12.97
-18.8 -19 35.32 | 11.22 | 35.31 | 11.68 | 35.25 | 12.15 | 35.21 | 12.38 | 35.16 | 12.61 | 35.04 | 13.08
-16.7 -17 36.91 | 11.46 | 36.85 | 11.93 | 36.73 | 12.39 | 36.66 | 12.62 | 36.59 | 12.86 | 36.41 | 13.33
-13.7 -15 38.59 | 11.81 | 38.48 | 12.28 | 3832 | 12.74 | 38.23 | 12,98 | 38.12 | 13.22 | 37.90 | 13.69
-11.8 -13 40.36 | 12.08 | 40.21 | 12.55 | 40.00 | 13.02 | 39.88 | 13.26 | 39.76 | 13.50 | 39.49 | 13.98
-9.8 -11 42.21 12.39 42.01 12.86 41.77 13.33 41.63 13.57 41.48 13.81 41.17 14.30
-9.5 -10 43.16 | 12.49 | 4295 | 1296 | 42.68 | 13.43 | 42.53 | 13.67 | 42.37 | 13.91 | 42.04 | 14.39
-8.5 -9.1 44.04 | 12.65 | 43.80 | 13.12 | 43.52 | 13.59 | 43.36 | 13.83 | 43.19 | 14.07 | 42.84 | 14.55
130% -7 -7.6 45.52 | 1291 | 45.26 | 13.38 | 44.95 | 13.85 | 44.78 | 14.09 | 44.60 | 1433 | 44.22 | 14.82
-5 -5.6 47.55 13.26 47.26 13.74 46.91 14.21 46.72 14.46 46.53 14.70 46.11 15.20
-3 -3.7 49.54 13.45 49.21 13.91 48.84 14.39 48.63 14.63 48.42 14.87 47.98 15.37
0 -0.7 52.77 | 13.75 | 52.40 | 14.21 | 5198 | 14.68 | 51.76 | 14.92 | 51.53 | 15.16 | 51.04 | 15.65
3 2.2 55.50 | 13.79 | 55.10 | 14.24 | 54.64 | 1470 | 54.40 | 1494 | 54.16 | 15.17 | 53.64 | 15.66
5 4.1 55.54 12.94 55.13 13.36 54.69 13.79 54.45 14.00 54.21 14.23 53.70 14.68
7 6 57.14 12.84 56.71 13.25 56.25 13.67 56.00 13.89 55.75 14.11 55.00 14.11
9 7.9 59.31 | 13.01 | 58.86 | 13.42 | 5837 | 13.84 | 58.12 | 14.05 | 57.85 | 14.27 | 55.00 | 13.13
11 9.8 61.51 | 13.17 | 61.04 | 13.58 | 60.53 | 14.00 | 60.27 | 14.22 | 60.00 | 14.09 | 55.00 | 12.18
13 11.8 63.87 | 13.35 | 63.37 | 13.75 | 62.85 | 14.18 | 62.50 | 13.99 | 60.00 | 13.04 | 55.00 | 11.26
15 13.7 66.14 | 13.51 | 65.63 | 13.92 | 65.00 | 13.90 | 62.50 | 12.99 | 60.00 | 12.08 | 55.00 | 10.55
-25 -25.4 30.12 | 10.78 | 30.31 | 11.25 | 30.46 | 11.72 | 30.52 | 11.95 | 30.58 | 12.18 | 30.68 | 12.65
-19.8 -20 33.66 | 11.22 | 33.67 | 11.69 | 33.63 | 12.15 | 33.60 | 12.38 | 33.56 | 12.61 | 33.47 | 13.08
-18.8 -19 3441 | 11.33 | 3439 | 11.80 | 34.33 | 12.26 | 34.28 | 12.49 | 34.23 | 12.72 | 34.10 | 13.19
-16.7 -17 35.99 11.58 35.92 12.04 35.80 12.51 35.72 12.74 35.64 12.97 35.46 13.45
-13.7 -15 37.67 | 11.93 | 37.54 | 12.40 | 37.37 | 12.87 | 37.27 | 13.11 | 37.16 | 13.34 | 36.93 | 13.82
-11.8 -13 39.43 | 12.22 | 39.25 | 12.69 | 39.04 | 13.16 | 38.92 | 13.39 | 38.79 | 13.63 | 38.51 | 14.11
-9.8 -11 41.26 12.53 41.05 13.00 40.79 13.47 40.65 13.71 40.50 13.95 40.18 14.44
-9.5 -10 42.21 12.64 41.98 13.10 41.70 13.57 41.55 13.81 41.39 14.05 41.04 14.54
-8.5 -9.1 43.08 | 12.80 | 42.83 | 13.27 | 42.53 | 13.74 | 42.37 | 13.98 | 42.20 | 14.22 | 41.84 | 14.71
120% -7 -7.6 4455 | 13.06 | 44.27 | 13.53 | 43.95 | 14.01 | 43.78 | 14.25 | 43.59 | 14.49 | 43.21 | 14.98
-5 -5.6 46.58 13.43 46.26 13.90 45.91 14.38 45.71 14.62 45.51 14.87 45.09 15.37
-3 -3.7 48.55 13.61 48.21 14.08 47.82 14.56 47.61 14.80 47.39 15.04 46.94 15.54
0 -0.7 51.77 | 13.93 | 51.38 | 14.39 | 50.95 | 14.86 | 50.72 | 15.10 | 50.48 | 15.34 | 50.77 | 16.02
3 2.2 54.48 | 13.98 | 54.06 | 14.43 | 53.60 | 14.89 | 53.35 | 15.13 | 53.10 | 15.37 | 50.77 | 14.47
5 4.1 54.52 13.11 54.10 13.53 53.64 13.96 53.40 14.18 53.15 14.41 50.77 13.51
7 6 56.11 13.02 55.67 13.43 55.19 13.85 54.95 14.07 55.38 14.36 50.77 12.55
9 7.9 58.27 | 13.19 | 57.81 | 13.60 | 57.31 | 14.03 | 57.69 | 14.26 | 55.38 | 13.38 | 50.77 | 11.62
11 9.8 60.46 | 13.36 | 59.98 | 13.77 | 60.00 | 14.14 | 57.69 | 13.28 | 55.38 | 12.43 | 50.77 | 10.82
13 11.8 62.81 | 13.54 | 62.30 | 13.96 | 60.00 | 13.11 | 57.69 | 12.28 | 55.38 | 11.44 | 50.77 | 10.11
15 13.7 65.07 | 13.71 | 64.62 | 13.79 | 60.00 | 12.13 | 57.69 | 11.32 | 55.38 | 10.68 | 50.77 9.49
-25 -25.4 29.33 | 10.90 | 29.51 | 11.37 | 29.65 | 11.83 | 29.71 | 12.07 | 29.77 | 12.30 | 29.87 | 12.77
-19.8 -20 32.84 | 11.35 | 32.83 | 11.82 | 32.79 | 12.28 | 32.75 | 12.51 | 32.71 | 12.74 | 32.61 | 13.21
-18.8 -19 33.58 | 11.47 | 33.55 | 11.93 | 33.47 | 1239 | 33.42 | 12.62 | 33.37 | 12.86 | 33.24 | 13.33
-16.7 -17 35.15 11.72 35.06 12.18 34.93 12.65 34.85 12.88 34.77 13.12 34.58 13.59
-13.7 -15 36.81 | 12.08 | 36.67 | 12.55 | 36.49 | 13.02 | 36.39 | 13.26 | 36.28 | 13.49 | 36.04 | 13.97
-11.8 -13 38.56 | 12.38 | 38.37 | 12.84 | 38.14 | 13.31 | 38.02 | 13.55 | 37.88 | 13.79 | 37.60 | 14.27
-9.8 -11 40.38 | 12.70 | 40.15 | 13.17 | 39.88 | 13.64 | 39.74 | 13.88 | 39.58 | 14.12 | 39.26 | 14.61
-9.5 -10 41.32 12.81 41.07 13.27 40.78 13.74 40.63 13.98 40.46 14.22 40.11 14.71
-8.5 -9.1 42.19 | 1297 | 4192 | 1344 | 41.61 | 1391 | 41.44 | 14.15 | 41.27 | 14.40 | 40.91 | 14.89
110% -7 -7.6 43.65 | 13.24 | 4336 | 13.71 | 43.02 | 14.19 | 42.84 | 14.43 | 42.65 | 14.67 | 42.26 | 15.17
-5 -5.6 45.66 13.62 45.33 14.09 44.96 14.57 44.76 14.82 44.55 15.06 44.13 15.57
-3 -3.7 47.62 13.81 47.26 14.28 46.86 14.76 46.64 15.01 46.42 15.25 46.54 15.85
0 -0.7 50.82 | 14.14 | 50.41 | 14.60 | 49.97 | 15.08 | 49.73 | 15.32 | 49.49 | 15.57 | 46.54 | 14.29
3 2.2 53.52 | 14.20 | 53.08 | 14.65 | 52.60 | 15.12 | 52.88 | 15.36 | 50.77 | 14.53 | 46.54 | 12.83
5 4.1 53.56 13.32 53.12 13.74 52.65 14.17 52.88 14.38 50.77 13.56 46.54 11.91
7 6 55.14 13.22 54.68 13.64 55.00 14.20 52.88 13.40 50.77 12.61 46.54 11.06
9 7.9 57.28 | 13.41 | 56.81 | 13.82 | 55.00 | 13.24 | 52.88 | 12.46 | 50.77 | 11.70 | 46.54 | 10.32
11 9.8 59.46 | 13.59 | 59.23 | 13.80 | 55.00 | 12.30 | 52.88 | 11.54 | 50.77 | 10.85 | 46.54 9.66
13 11.8 61.80 | 13.78 | 59.23 | 12.78 | 55.00 | 11.30 | 52.88 | 10.71 | 50.77 | 10.13 | 46.54 9.00
15 13.7 63.46 13.28 59.23 11.81 55.00 10.54 52.88 10.03 50.77 9.47 46.54 8.40

Abbreviations:

CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.12: 16HP heating capacity (continued)

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 28.64 | 11.04 | 28.80 | 11.51 | 2894 | 1197 | 28.99 | 12.21 | 29.05 | 12.44 | 29.15 | 1291
-19.8 -20 32.10 | 11.51 | 32.07 | 11.97 | 32.02 | 12.44 | 3198 | 12.67 | 31.93 | 12.90 | 31.83 | 13.37
-18.8 -19 32.83 | 11.63 | 32.78 | 12.09 | 32.69 | 12.55 | 32.64 | 12.78 | 32.58 | 13.02 | 32.45 | 13.49
-16.7 -17 34.38 | 11.89 | 34.28 | 12.35 | 34.13 | 12.82 | 34.05 | 13.05 | 33.96 | 13.29 | 33.78 | 13.76
-13.7 -15 36.03 | 12.26 | 35.87 | 12.73 | 35.68 | 13.20 | 35.57 | 13.44 | 3546 | 13.67 | 35.21 | 14.16
-11.8 -13 37.76 | 12.56 | 37.55 | 13.03 | 37.31 | 13,50 | 37.18 | 13.74 | 37.05 | 13.98 | 36.76 | 14.47
-9.8 -11 39.57 | 12.90 | 39.32 | 13.37 | 39.04 | 13.84 | 38.88 | 14.08 | 38.72 | 14.32 | 38.39 | 14.82
-9.5 -10 40.50 | 13.01 | 40.23 | 13.48 | 39.93 | 13.95 | 39.76 | 14.19 | 39.59 | 14.43 | 39.24 | 14.92
-8.5 -9.1 41.35 | 13.18 | 41.07 | 13.65 | 40.74 | 14.13 | 40.57 | 14.37 | 40.40 | 14.61 | 40.03 | 15.10
100% -7 -7.6 42.81 | 13.46 | 42.49 | 1393 | 42.14 | 1441 | 41.96 | 14.65 | 41.76 | 14.90 | 4137 | 15.40
-5 -5.6 44.80 13.85 44.45 14.33 44.06 14.81 43.86 15.05 43.65 15.30 42.31 15.02
-3 -3.7 46.74 14.06 46.36 14.53 45.95 15.01 45.73 15.25 46.15 15.66 42.31 14.06
0 -0.7 49.92 | 14.40 | 49.49 | 14.86 | 50.00 | 15.64 | 48.08 | 14.88 | 46.15 | 14.11 | 4231 | 12.56
3 2.2 52.59 | 14.46 | 52.13 | 14.92 | 50.00 | 14.15 | 48.08 | 13.41 | 46.15 | 12.67 | 42.31 | 11.23
5 4.1 52.64 13.56 52.18 13.99 50.00 13.19 48.08 12.49 46.15 11.76 42.31 10.54

7 6 54.20 13.47 53.85 13.66 50.00 12.26 48.08 11.57 46.15 10.91 42.31 9.74

9 7.9 56.34 | 13.67 | 53.85 | 12.71 | 50.00 | 11.37 | 48.08 | 10.71 | 46.15 | 10.23 | 42.31 9.13
11 9.8 57.69 | 13.10 | 53.85 | 11.78 | 50.00 | 10.56 | 48.08 | 10.04 | 46.15 9.52 42.31 8.52
13 11.8 57.69 | 12.10 | 53.85 | 10.82 | 50.00 9.85 48.08 9.36 46.15 8.86 42.31 7.90
15 13.7 57.69 | 11.14 | 53.85 | 10.13 | 50.00 9.30 48.08 8.80 46.15 8.31 42.31 7.37
-25 -25.4 28.03 | 11.21 | 28.18 | 11.68 | 2831 | 12.15 | 28.36 | 12.38 | 28.41 | 12.62 | 28.51 | 13.09
-19.8 -20 3143 | 11.70 | 31.39 | 12.16 | 3132 | 12,63 | 31.28 | 12.86 | 31.23 | 13.09 | 31.13 | 13.57
-18.8 -19 32.15 | 11.82 | 32.09 | 12.28 | 3199 | 12.75 | 3193 | 12.98 | 31.87 | 13.22 | 31.74 | 13.69
-16.7 -17 33.68 | 12.10 | 33.56 | 12.56 | 33.41 | 13.02 | 33.32 | 13.26 | 33.23 | 13.49 | 33.04 | 13.97
-13.7 -15 35.31 | 12.48 | 35.13 | 12.95 | 3493 | 13.42 | 34.82 | 13.66 | 34.70 | 13.90 | 34.45 | 14.38
-11.8 -13 37.02 | 12.80 | 36.80 | 13.26 | 36.54 | 13.74 | 36.41 | 13.98 | 36.27 | 14.22 | 35.98 | 14.71
-9.8 -11 38.81 | 13.14 | 38.54 | 13.61 | 38.24 | 14.09 | 38.09 | 14.33 | 37.92 | 14.57 | 38.08 | 15.22
-9.5 -10 39.73 | 13.26 | 39.44 | 13.73 | 39.12 | 14.20 | 38.96 | 14.44 | 38.78 | 14.69 | 38.08 | 14.82
-8.5 -9.1 40.57 | 13.44 | 40.27 | 1391 | 39.93 | 14.39 | 39.76 | 14.63 | 39.58 | 14.87 | 38.08 | 14.54
90% -7 -7.6 42.01 | 13.73 | 4168 | 1420 | 41.31 | 14.68 | 41.12 | 14.93 | 41.54 | 1536 | 38.08 | 13.98
-5 -5.6 43.98 14.14 43.61 14.61 43.21 15.10 43.27 15.29 41.54 14.60 38.08 13.20
-3 -3.7 45.91 14.35 45.51 14.83 45.00 15.02 43.27 14.35 41.54 13.67 38.08 12.27
0 -0.7 49.05 | 14.71 | 48.46 | 14.83 | 45.00 | 13.54 | 43.27 | 12.88 | 41.54 | 12.21 | 38.08 | 10.94

3 2.2 51.92 | 14.63 | 48.46 | 13.38 | 45.00 | 12.12 | 43.27 | 1149 | 41.54 | 10.92 | 38.08 9.91

5 4.1 51.92 13.67 48.46 12.47 45.00 11.24 43.27 10.72 41.54 10.23 38.08 9.28

7 6 51.92 12.75 48.46 11.57 45.00 10.46 43.27 9.95 41.54 9.46 38.08 8.49

9 7.9 51.92 | 11.83 | 48.46 | 10.66 | 45.00 9.73 43.27 9.28 41.54 8.88 38.08 7.97
11 9.8 51.92 | 10.92 | 48.46 | 10.03 | 45.00 9.10 43.27 8.67 41.54 8.23 38.08 7.39
13 11.8 51.92 | 10.13 | 48.46 9.31 45.00 8.45 43.27 8.04 41.54 7.64 38.08 6.84
15 13.7 51.92 9.47 48.46 8.69 45.00 7.86 43.27 7.52 41.54 7.11 38.08 6.39
-25 -25.4 27.51 | 11.42 | 27.66 | 11.89 | 27.77 | 1236 | 27.83 | 12.60 | 27.88 | 12.84 | 27.98 | 13.32
-19.8 -20 30.84 | 11.94 | 30.79 | 12.40 | 30.71 | 12.87 | 30.66 | 13.10 | 30.61 | 13.34 | 30.51 | 13.82
-18.8 -19 31.55 | 12.07 | 31.47 | 1253 | 3136 | 13.00 | 31.30 | 13.23 | 31.23 | 13.47 | 31.10 | 13.94
-16.7 -17 33.05 | 12.36 | 32.91 | 12.82 | 32.75 | 13.29 | 32.66 | 13.52 | 32.56 | 13.76 | 32.37 | 14.24
-13.7 -15 34.65 | 12.76 | 34.46 | 13.22 | 34.24 | 13.70 | 34.12 | 13.94 | 34.00 | 14.18 | 33.85 | 14.65
-11.8 -13 36.34 | 13.09 | 36.09 | 13.56 | 35.83 | 14.03 | 35.69 | 14.27 | 35.54 | 14.51 | 33.85 | 14.13
-9.8 -11 38.10 | 13.45 | 37.81 | 13.92 | 37.50 | 14.40 | 37.34 | 14.64 | 36.92 | 14.61 | 33.85 | 13.50
-9.5 -10 39.00 | 13.57 | 38.70 | 14.04 | 38.37 | 14.52 | 38.46 | 14.77 | 36.92 | 14.22 | 33.85 | 13.07
-8.5 -9.1 39.84 | 13.76 | 39.51 | 14.23 | 40.00 | 15.03 | 38.46 | 14.49 | 36.92 | 13.92 | 33.85 | 12.75
80% -7 -7.6 41.25 | 14.07 | 40.90 | 14.54 | 40.00 | 14.53 | 38.46 | 13.96 | 36.92 | 13.38 | 33.85 | 12.17
-5 -5.6 43.20 | 14.49 | 43.08 | 14.92 | 40.00 | 13.79 | 38.46 | 13.19 | 36.92 | 12.60 | 33.85 | 11.37
-3 -3.7 45.10 | 14.72 | 43.08 | 14.01 | 40.00 | 12.88 | 38.46 | 12.29 | 36.92 | 11.70 | 33.85 | 10.60
0 -0.7 46.15 | 13.66 | 43.08 | 12.57 | 40.00 | 11.45 | 38.46 | 10.92 | 36.92 | 10.45 | 33.85 9.52

3 2.2 46.15 | 12.27 | 43.08 | 11.22 | 40.00 | 10.30 | 38.46 9.87 36.92 9.45 33.85 8.61

5 4.1 46.15 | 11.40 | 43.08 | 10.45 | 40.00 9.64 38.46 9.24 36.92 8.85 33.85 8.07

7 6 46.15 | 10.56 | 43.08 9.72 40.00 8.87 38.46 8.45 36.92 8.04 33.85 7.25

9 7.9 46.15 9.78 43.08 9.01 40.00 8.26 38.46 7.90 36.92 7.54 33.85 6.82
11 9.8 46.15 9.15 43.08 8.40 40.00 7.72 38.46 7.33 36.92 6.99 33.85 6.34
13 11.8 46.15 8.48 43.08 7.79 40.00 7.12 38.46 6.78 36.92 6.44 33.85 5.96
15 13.7 46.15 7.90 43.08 7.25 40.00 6.57 38.46 6.27 36.92 6.06 33.85 5.61

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.12: 16HP heating capacity (continued)
Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 27.10 11.70 27.23 12.17 27.34 12.65 27.39 12.88 27.45 13.12 27.56 13.61
-19.8 -20 30.32 12.25 30.25 12.71 30.16 13.18 30.12 13.42 30.06 13.65 29.62 14.00
-18.8 -19 31.02 12.39 30.92 12.85 30.80 13.32 30.73 13.55 30.67 13.79 29.62 13.85
-16.7 -17 32.49 12.69 32.33 13.15 32.15 13.62 32.06 13.86 32.31 14.24 29.62 13.48
-13.7 -15 34.05 13.11 33.84 13.58 33.61 14.06 33.65 14.32 32.31 13.92 29.62 13.07
-11.8 -13 35.70 13.46 35.44 13.93 35.00 14.23 33.65 13.81 32.31 13.37 29.62 12.44
-9.8 -11 37.42 13.85 37.69 14.52 35.00 13.64 33.65 13.19 32.31 12.72 29.62 11.72
-9.5 -10 38.31 13.98 37.69 14.14 35.00 13.25 33.65 12.78 32.31 12.29 29.62 11.28
-8.5 -9.1 39.13 14.18 37.69 13.86 35.00 12.94 33.65 12.46 32.31 11.97 29.62 10.94
70% -7 -7.6 40.38 14.24 37.69 13.35 35.00 12.39 33.65 11.90 32.31 11.39 29.62 10.40
-5 -5.6 40.38 13.54 37.69 12.60 35.00 11.62 33.65 11.12 32.31 10.65 29.62 9.74
-3 -3.7 40.38 12.64 37.69 11.72 35.00 10.77 33.65 10.34 32.31 9.91 29.62 9.07
0 -0.7 40.38 11.28 37.69 10.42 35.00 9.64 33.65 9.26 32.31 8.88 29.62 8.14
3 2.2 40.38 10.08 37.69 9.38 35.00 8.69 33.65 8.35 32.31 8.03 29.62 7.38
5 4.1 40.38 9.41 37.69 8.77 35.00 8.14 33.65 7.82 32.31 7.51 29.62 6.90
7 6 40.38 8.69 37.69 7.99 35.00 7.33 33.65 7.00 32.31 6.72 29.62 6.17
9 7.9 40.38 8.04 37.69 7.45 35.00 6.87 33.65 6.56 32.31 6.29 29.62 5.88
11 9.8 40.38 7.48 37.69 6.91 35.00 6.33 33.65 6.12 32.31 5.93 29.62 5.55
13 11.8 40.38 6.90 37.69 6.35 35.00 5.92 33.65 5.74 32.31 5.56 29.62 5.21
15 13.7 40.38 6.37 37.69 5.93 35.00 5.58 33.65 5.42 32.31 5.23 29.62 4.88
-25 -25.4 26.81 12.08 26.92 12.55 27.03 13.03 27.09 13.27 27.69 13.79 25.38 13.38
-19.8 -20 29.88 12.67 29.80 13.13 30.00 13.74 28.85 13.49 27.69 13.23 25.38 12.67
-18.8 -19 30.55 12.81 30.44 13.28 30.00 13.60 28.85 13.34 27.69 13.06 25.38 12.46
-16.7 -17 31.97 13.14 32.31 13.82 30.00 13.25 28.85 12.95 27.69 12.63 25.38 11.96
-13.7 -15 33.49 13.59 32.31 13.50 30.00 12.86 28.85 12.52 27.69 12.17 25.38 11.42
-11.8 -13 34.62 13.62 32.31 12.96 30.00 12.25 28.85 11.89 27.69 11.50 25.38 10.69
-9.8 -11 34.62 13.04 32.31 12.33 30.00 11.57 28.85 11.17 27.69 10.77 25.38 9.90
-9.5 -10 34.62 12.65 32.31 11.93 30.00 11.15 28.85 10.74 27.69 10.32 25.38 9.49
-8.5 -9.1 34.62 12.36 32.31 11.61 30.00 10.82 28.85 10.41 27.69 10.00 25.38 9.19
60% -7 -7.6 34.62 11.83 32.31 11.05 30.00 10.25 28.85 9.86 27.69 9.48 25.38 8.73
-5 -5.6 34.62 11.09 32.31 10.32 30.00 9.58 28.85 9.22 27.69 8.86 25.38 8.16
-3 -3.7 34.62 10.26 32.31 9.56 30.00 8.90 28.85 8.56 27.69 8.24 25.38 7.59
0 -0.7 34.62 9.13 32.31 8.54 30.00 7.95 28.85 7.66 27.69 7.37 25.38 6.96
3 2.2 34.62 8.20 32.31 7.69 30.00 7.17 28.85 7.00 27.69 6.82 25.38 6.45
5 4.1 34.62 7.66 32.31 7.18 30.00 6.81 28.85 6.54 27.69 6.27 25.38 5.74
7 6 34.62 6.87 32.31 6.36 30.00 5.99 28.85 5.81 27.69 5.64 25.38 5.27
9 7.9 34.62 6.38 32.31 5.99 30.00 5.68 28.85 5.53 27.69 5.38 25.38 5.07
11 9.8 34.62 5.91 32.31 5.64 30.00 5.35 28.85 5.22 27.69 5.06 25.38 4.72
13 11.8 34.62 5.55 32.31 5.29 30.00 5.03 28.85 4.90 27.69 4.74 25.38 4.41
15 13.7 34.62 5.23 32.31 4.98 30.00 4.73 28.85 4.59 27.69 4.46 25.38 4.21
-25 -25.4 26.65 12.62 26.92 13.21 25.00 12.93 24.04 12.79 23.08 12.63 21.15 12.30
-19.8 -20 28.85 12.96 26.92 12.59 25.00 12.18 24.04 11.97 23.08 11.74 21.15 11.27
-18.8 -19 28.85 12.80 26.92 12.40 25.00 11.97 24.04 11.74 23.08 11.50 21.15 10.99
-16.7 -17 28.85 12.41 26.92 11.96 25.00 11.47 24.04 11.21 23.08 10.94 21.15 10.37
-13.7 -15 28.85 12.00 26.92 11.49 25.00 10.93 24.04 10.64 23.08 10.34 21.15 9.60
-11.8 -13 28.85 11.39 26.92 10.82 25.00 10.21 24.04 9.85 23.08 9.50 21.15 8.81
-9.8 -11 28.85 10.71 26.92 10.08 25.00 9.40 24.04 9.07 23.08 8.75 21.15 8.12
-9.5 -10 28.85 10.29 26.92 9.63 25.00 8.99 24.04 8.68 23.08 8.37 21.15 7.76
-8.5 -9.1 28.85 9.94 26.92 9.30 25.00 8.68 24.04 8.38 23.08 8.09 21.15 7.51
50% -7 -7.6 28.85 9.39 26.92 8.79 25.00 8.21 24.04 7.94 23.08 7.65 21.15 7.16
-5 -5.6 28.85 8.72 26.92 8.18 25.00 7.66 24.04 7.40 23.08 7.20 21.15 6.81
-3 -3.7 28.85 8.07 26.92 7.58 25.00 7.15 24.04 6.98 23.08 6.81 21.15 6.45
0 -0.7 28.85 7.18 26.92 6.86 25.00 6.58 24.04 6.43 23.08 6.28 21.15 5.96
3 2.2 28.85 6.59 26.92 6.35 25.00 6.10 24.04 5.97 23.08 5.83 21.15 5.55
5 4.1 28.85 6.15 26.92 5.84 25.00 5.41 24.04 5.22 23.08 5.03 21.15 4.74
7 6 28.85 5.44 26.92 5.21 25.00 4.95 24.04 4.82 23.08 4.69 21.15 4.41
9 7.9 28.85 5.16 26.92 4.95 25.00 4.74 24.04 4.61 23.08 4.46 21.15 4.16
11 9.8 28.85 4.84 26.92 4.66 25.00 4.42 24.04 4.30 23.08 4.17 21.15 3.90
13 11.8 28.85 4.55 26.92 4.35 25.00 4.14 24.04 4.03 23.08 3.91 21.15 3.67
15 13.7 28.85 4.27 26.92 4.10 25.00 3.93 24.04 3.82 23.08 3.71 21.15 3.49

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.13: 18HP heating capacity

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 37.67 | 12.00 | 38.02 | 12.56 | 38.32 | 13.11 | 39.39 | 13.64 | 38.59 | 13.66 | 37.91 | 13.94
-19.8 -20 40.39 | 12.41 | 40.48 | 12.96 | 40.51 | 13.50 | 40.50 | 13.77 | 40.49 | 14.03 | 40.44 | 14.57
-18.8 -19 40.84 12.46 40.89 13.01 40.87 13.55 40.85 13.81 40.81 14.08 40.72 14.61
-16.7 -17 41.92 12.63 41.90 13.17 41.82 13.70 41.76 13.97 41.68 14.23 41.52 14.76
-13.7 -15 43.22 | 1293 | 43.14 | 13.47 | 43.00 | 14.00 | 42.90 | 14.27 | 42.80 | 14.54 | 42.57 | 15.07
-11.8 -13 4471 | 13.17 | 4457 | 13.71 | 4437 | 1424 | 44.25 | 1451 | 44.12 | 14.77 | 43.83 | 1531
-9.8 -11 46.35 13.47 46.17 14.00 45.92 14.53 45.77 14.79 45.62 15.06 45.28 15.60
-9.5 -10 47.22 13.56 47.02 14.08 46.75 14.61 46.59 14.88 46.42 15.14 46.06 15.68
-8.5 -9.1 48.03 | 13.72 | 47.81 | 14.24 | 47.52 | 14.77 | 47.35 | 15.04 | 47.18 | 15.30 | 46.80 | 15.84
130% -7 -7.6 49.44 | 13.98 | 49.18 | 14.51 | 48.86 | 15.03 | 48.68 | 15.30 | 48.49 | 15.57 | 48.08 | 16.10
-5 -5.6 51.41 14.35 51.12 14.88 50.76 15.41 50.56 15.68 50.35 15.94 49.90 16.49
-3 -3.7 53.37 14.54 53.04 15.06 52.65 15.59 52.43 15.85 52.21 16.11 51.73 16.65
0 -0.7 56.61 | 14.87 | 56.23 | 15.38 | 55.80 | 15.89 | 55.56 | 16.15 | 55.31 | 16.42 | 54.78 | 16.95
3 2.2 59.41 | 14.96 | 59.00 | 15.45 | 5853 | 1595 | 58.27 | 16.21 | 58.01 | 16.46 | 57.45 | 16.99
5 4.1 59.59 14.17 59.18 14.63 58.72 15.09 58.47 15.33 58.21 15.57 57.67 16.06
7 6 61.29 | 14.11 | 60.86 | 14.56 | 60.39 | 15.02 | 60.13 | 15.25 | 59.86 | 15.48 | 59.30 | 15.97
9 7.9 63.54 | 14.31 | 63.09 | 14.76 | 62.59 | 15.21 | 62.33 | 1544 | 62.05 | 15.68 | 61.60 | 15.86
11 9.8 65.82 | 14.51 | 65.35 | 14.96 | 64.84 | 1541 | 64.56 | 15.64 | 64.27 | 15.88 | 61.60 | 14.82
13 11.8 68.26 | 14.72 | 67.78 | 15.16 | 67.24 | 1562 | 66.95 | 15.85 | 67.20 | 15.99 | 61.60 | 13.75
15 13.7 70.61 | 14.92 | 70.11 | 15.36 | 69.55 | 15.81 | 70.00 | 16.03 | 67.20 | 14.93 | 61.60 | 12.76
-25 -25.4 36.70 | 12.12 | 37.04 | 12.68 | 38.27 | 13.49 | 37.47 | 1351 | 37.60 | 13.78 | 37.86 | 14.33
-19.8 -20 39.37 | 12.54 | 39.44 | 13.09 | 39.46 | 13.63 | 39.45 | 13.90 | 39.43 | 14.16 | 39.38 | 14.70
-18.8 -19 39.81 | 12.60 | 39.84 | 13.14 | 39.82 | 13.68 | 39.79 | 13.94 | 39.75 | 14.21 | 39.65 | 14.75
-16.7 -17 40.88 | 12.77 | 40.84 | 13.30 | 40.75 | 13.83 | 40.68 | 14.10 | 40.60 | 14.36 | 40.43 | 14.90
-13.7 -15 42.17 | 13.07 | 42.07 | 13.61 | 4191 | 14.14 | 41.81 | 14.41 | 41.70 | 14.67 | 4146 | 15.21
-11.8 -13 43.64 | 1332 | 43.49 | 13.85 | 43.27 | 1438 | 43.15 | 14.65 | 43.01 | 1491 | 42.71 | 1545
-9.8 -11 45.27 13.62 45.07 14.15 44.80 14.68 44.65 14.94 44.49 15.21 44.15 15.75
-9.5 -10 46.13 13.71 45.91 14.24 45.62 14.76 45.46 15.03 45.29 15.29 44.92 15.83
-8.5 -9.1 46.94 | 13.87 | 46.70 | 14.40 | 46.39 | 1493 | 46.22 | 15.19 | 46.04 | 15.46 | 45.65 | 15.99
120% -7 -7.6 4834 | 14.14 | 48.06 | 14.67 | 47.73 | 15.19 | 47.54 | 15.46 | 4735 | 15.73 | 46.93 | 16.27
-5 -5.6 50.30 14.52 49.98 15.05 49.61 15.58 49.40 15.84 49.19 16.11 48.73 16.66
-3 -3.7 52.24 14.72 51.90 15.24 51.49 15.76 51.27 16.02 51.04 16.29 50.55 16.83
0 -0.7 55.47 | 15.05 | 55.08 | 15.56 | 54.62 | 16.08 | 54.38 | 16.34 | 54.12 | 16.60 | 53.59 | 17.14
3 2.2 58.26 | 15.15 | 57.83 | 15.64 | 57.34 | 16.14 | 57.08 | 16.40 | 56.81 | 16.65 | 56.86 | 17.21
5 4.1 58.44 14.34 58.01 14.80 57.54 15.27 57.28 15.51 57.01 15.75 56.86 16.13
7 6 60.13 14.29 59.69 14.74 59.19 15.19 58.93 15.43 58.66 15.67 56.86 15.10
9 7.9 62.37 | 1449 | 61.91 | 1494 | 6139 | 1540 | 61.12 | 15.63 | 62.03 | 16.18 | 56.86 | 14.07
11 9.8 64.65 | 14.70 | 64.16 | 15.15 | 63.63 | 1560 | 64.62 | 16.16 | 62.03 | 15.13 | 56.86 | 13.09
13 11.8 67.08 | 14.92 | 66.57 | 15.36 | 67.20 | 16.06 | 64.62 | 15.06 | 62.03 | 14.05 | 56.86 | 12.08
15 13.7 69.42 | 15.12 | 68.90 | 15.57 | 67.20 | 15.02 | 64.62 | 14.03 | 62.03 | 13.06 | 56.86 | 11.21
-25 -25.4 35.84 | 12.27 | 37.08 | 13.08 | 36.45 | 13.38 | 35.68 | 13.39 | 35.79 | 13.66 | 36.98 | 14.48
-19.8 -20 38.44 | 12.70 | 38.50 | 13.24 | 38,51 | 13.78 | 38.49 | 14.05 | 38.47 | 14.32 | 38.41 | 14.86
-18.8 -19 38.87 | 12.76 | 38.89 | 13.30 | 38.85 | 13.83 | 38.82 | 14.10 | 38.77 | 14.37 | 38.67 | 14.90
-16.7 -17 39.93 | 12.93 | 39.87 | 13.46 | 39.76 | 13.99 | 39.69 | 14.26 | 39.61 | 14.52 | 39.43 | 15.05
-13.7 -15 41.20 | 13.24 | 41.08 | 13.77 | 40.90 | 14.31 | 40.80 | 14.57 | 40.69 | 14.84 | 40.44 | 15.37
-11.8 -13 42.65 | 13.49 | 42.48 | 14.02 | 42.25 | 1455 | 42.12 | 14.82 | 41.98 | 15.08 | 41.67 | 15.62
-9.8 -11 44.27 13.80 44.04 14.32 43.76 14.85 43.61 15.12 43.44 15.38 43.09 15.92
-9.5 -10 45.13 13.89 44.88 14.42 44.58 14.94 44.41 15.21 44.23 15.47 43.86 16.01
-8.5 -9.1 45.93 | 14.06 | 45.66 | 14.58 | 45.34 | 15.11 | 45.16 | 15.37 | 44.97 | 15.64 | 44.58 | 16.18
110% -7 -7.6 4732 | 1433 | 47.02 | 1486 | 46.66 | 15.38 | 46.47 | 15.65 | 46.27 | 15.92 | 45.84 | 16.46
-5 -5.6 49.26 | 14.72 | 4892 | 1525 | 48.53 | 15.78 | 48.32 | 16.04 | 48.10 | 16.31 | 47.63 | 16.86
-3 -3.7 51.19 14.92 50.82 15.44 50.40 15.96 50.17 16.23 49.93 16.50 49.44 17.04
0 -0.7 54.40 | 15.27 | 53.98 | 15.78 | 53.51 | 16.29 | 53.26 | 16.56 | 53.00 | 16.82 | 52.12 | 16.83
3 2.2 57.17 | 15.37 | 56.71 | 15.86 | 56.21 | 16.37 | 55.94 | 16.62 | 55.66 | 16.88 | 52.12 | 15.25
5 4.1 57.36 14.55 56.91 15.01 56.41 15.48 56.15 15.72 56.86 16.20 52.12 14.25
7 6 59.04 14.49 58.57 14.95 58.06 15.41 57.79 15.64 56.86 15.16 52.12 13.26
9 7.9 61.27 | 14.71 | 60.78 | 15.16 | 60.25 | 15.62 | 59.23 | 15.08 | 56.86 | 14.15 | 52.12 | 12.34
11 9.8 63.53 | 14.92 | 63.02 | 1537 | 61.60 | 1498 | 59.23 | 14.09 | 56.86 | 13.18 | 52.12 | 11.40
13 11.8 65.95 | 15.15 | 66.34 | 15.69 | 61.60 | 13.93 | 59.23 | 13.05 | 56.86 | 12.16 | 52.12 | 10.63
15 13.7 68.29 | 15.36 | 66.34 | 14.66 | 61.60 | 12.92 | 59.23 | 12.08 | 56.86 | 11.23 | 52.12 | 10.00

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.13: 18HP heating capacity (continued)
Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw

-25 -25.4 35.99 12.70 35.40 13.01 34.77 13.29 34.89 13.56 35.95 14.11 35.24 14.38

-19.8 -20 37.61 12.89 37.65 13.43 37.64 13.97 37.62 14.23 37.60 14.50 37.54 15.04

-18.8 -19 38.03 12.95 38.03 13.48 37.97 14.02 37.93 14.28 37.89 14.55 37.78 15.09

-16.7 -17 39.06 13.12 38.98 13.65 38.85 14.18 38.78 14.45 38.69 14.71 38.51 15.25

-13.7 -15 40.31 13.44 | 40.17 13.97 39.98 14.50 39.87 14.77 39.75 15.03 39.50 15.57

-11.8 -13 41.75 13.70 | 41.55 14.23 | 41.30 14.76 | 41.16 15.02 41.02 15.29 40.71 15.83

-9.8 -11 43.34 14.01 43.10 14.54 42.80 15.06 42.64 15.33 42.46 15.60 42.10 16.14

-9.5 -10 44.19 14.11 43.92 14.63 43.60 15.16 43.43 15.42 43.24 15.69 42.86 16.23

-8.5 -9.1 44.98 14.28 | 44.69 14.80 | 44.36 15.33 44.17 15.59 43.98 15.86 | 43.58 16.40

100% -7 -7.6 46.36 14.56 | 46.04 15.08 | 45.67 15.61 45.47 15.88 | 45.26 16.14 | 44.83 16.69
-5 -5.6 48.29 14.96 47.93 15.49 47.51 16.01 47.30 16.28 47.07 16.55 47.38 17.34

-3 -3.7 50.20 15.17 | 49.81 15.69 | 49.37 16.21 49.13 16.48 | 48.89 16.74 | 47.38 16.38

0 -0.7 53.39 15.53 52.94 16.04 | 52.45 16.55 52.19 16.82 51.69 16.63 47.38 14.81

3 2.2 56.13 15.63 55.65 16.13 56.00 16.83 53.85 15.95 51.69 15.07 47.38 13.33

5 4.1 56.33 14.79 55.85 15.26 56.00 15.79 53.85 14.93 51.69 14.09 47.38 12.39

7 6 58.00 14.74 57.51 15.20 56.00 14.77 53.85 13.94 51.69 13.11 47.38 11.49

9 7.9 60.21 14.97 60.31 15.40 56.00 13.79 53.85 12.98 51.69 12.18 | 47.38 10.68

11 9.8 62.47 15.19 60.31 14.39 56.00 12.84 53.85 12.04 51.69 11.27 47.38 10.00

13 11.8 64.62 14.92 60.31 13.35 56.00 11.82 53.85 11.08 51.69 10.49 47.38 9.32

15 13.7 64.62 13.90 60.31 12.38 56.00 10.93 53.85 10.38 51.69 9.85 47.38 8.73

-25 -25.4 34.45 12.67 35.71 13.51 35.03 13.78 34.21 13.77 34.33 14.05 34.58 14.59

-19.8 -20 36.88 13.12 36.89 13.66 36.87 14.19 36.85 14.46 36.82 14.73 36.76 15.27

-18.8 -19 37.28 13.18 37.25 13.71 37.18 14.25 37.14 14.51 37.09 14.78 36.98 15.32

-16.7 -17 38.28 13.36 38.18 13.89 38.03 14.41 37.95 14.68 37.86 14.95 37.67 15.48

-13.7 -15 39.50 13.68 39.34 14.21 39.13 14.74 39.01 15.01 38.89 15.28 38.63 15.81

-11.8 -13 40.91 13.95 | 40.69 14.48 | 40.43 15.00 | 40.28 15.27 40.13 15.54 39.82 16.08

-9.8 -11 42.49 14.27 42.21 14.79 41.90 15.32 41.73 15.59 41.55 15.86 41.19 16.40

-9.5 -10 43.32 14.37 43.03 14.89 42.69 15.42 42.51 15.69 42.32 15.95 42.65 16.75

-8.5 -9.1 44.11 14.55 | 43.79 15.07 | 43.43 15.60 | 43.24 15.86 | 43.05 16.13 42.65 16.50

0% -7 -7.6 45.47 14.84 | 45.12 15.36 | 44.73 15.89 44.52 16.16 | 44.31 16.42 42.65 16.02
-5 -5.6 47.37 15.25 46.98 15.78 46.56 16.31 46.33 16.58 46.52 16.87 42.65 15.27

-3 -3.7 49.27 15.47 48.85 15.99 48.38 16.51 48.46 16.72 46.52 15.93 42.65 14.33

0 -0.7 52.42 15.84 | 51.95 16.35 50.40 15.94 | 48.46 15.17 46.52 14.38 | 42.65 12.82

3 2.2 55.14 15.96 54.28 15.93 50.40 14.43 48.46 13.68 | 46.52 12.93 42.65 11.43

5 4.1 55.34 15.10 54.28 14.92 50.40 13.46 48.46 12.74 46.52 12.03 42.65 10.71

7 6 58.15 15.36 54.28 13.95 50.40 12.54 48.46 11.83 46.52 11.14 42.65 9.95

9 7.9 58.15 14.37 54.28 12.99 50.40 11.65 48.46 10.94 | 46.52 10.36 | 42.65 9.28

11 9.8 58.15 13.41 54.28 12.07 50.40 10.75 48.46 10.22 46.52 9.70 42.65 8.67

13 11.8 58.15 12.40 54.28 11.08 50.40 10.03 48.46 9.53 46.52 9.03 42.65 8.06

15 13.7 58.15 11.45 54.28 10.33 50.40 9.42 48.46 8.92 46.52 8.43 42.65 7.49

-25 -25.4 34.89 13.23 34.23 13.51 33.55 13.77 33.67 14.04 33.79 14.32 33.27 14.62

-19.8 -20 36.24 13.41 36.23 13.94 | 36.20 14.48 36.17 14.75 36.14 15.02 36.08 15.57

-18.8 -19 36.61 13.47 36.57 14.00 36.49 14.53 36.44 14.80 36.38 15.07 36.28 15.61

-16.7 -17 37.57 13.65 37.45 14.18 37.29 14.71 37.20 14.97 37.11 15.24 36.92 15.78

-13.7 -15 38.77 13.99 38.58 14.51 38.35 15.04 38.23 15.31 38.10 15.58 37.91 16.09

-11.8 -13 40.15 14.26 39.90 14.79 39.62 15.32 39.47 15.58 39.31 15.85 37.91 15.71

-9.8 -11 41.69 14.59 41.39 15.12 41.06 15.65 40.88 15.91 41.35 16.42 37.91 15.19

-9.5 -10 42.51 14.70 42.19 15.22 41.84 15.75 41.65 16.01 41.35 16.07 37.91 14.80

-8.5 -9.1 43.28 14.88 | 42.94 15.41 | 42.57 15.93 43.08 16.44 | 41.35 15.83 37.91 14.52

30% -7 -7.6 44.62 15.19 | 44.25 15.71 | 43.84 16.24 | 43.08 15.98 | 41.35 15.33 37.91 13.97
-5 -5.6 46.50 15.62 46.08 16.14 44.80 15.92 43.08 15.27 41.35 14.59 37.91 13.20

-3 -3.7 48.37 15.84 48.25 16.31 44.80 15.00 43.08 14.34 41.35 13.65 37.91 12.27

0 -0.7 51.69 16.08 | 48.25 14.81 | 44.80 13.51 43.08 12.85 41.35 12.21 37.91 10.93

3 2.2 51.69 14.61 | 48.25 13.37 | 44.80 12.12 43.08 11.49 41.35 10.90 37.91 9.89

5 4.1 51.69 13.66 | 48.25 12.45 | 44.80 11.23 43.08 10.70 | 41.35 10.22 37.91 9.27

7 6 51.69 12.73 48.25 11.56 | 44.80 10.44 | 43.08 9.93 41.35 9.43 37.91 8.46

9 7.9 51.69 11.81 | 48.25 10.65 | 44.80 9.72 43.08 9.27 41.35 8.86 37.91 7.95

11 9.8 51.69 10.91 | 48.25 10.02 | 44.80 9.07 43.08 8.64 41.35 8.22 37.91 7.37

13 11.8 51.69 10.12 | 48.25 9.29 44.80 8.44 43.08 8.01 41.35 7.62 37.91 6.82

15 13.7 51.69 9.46 48.25 8.66 44.80 7.84 43.08 7.48 41.35 7.07 37.91 6.36

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.13: 18HP heating capacity (continued)

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 32.65 13.02 3291 13.57 32.59 13.94 32.70 14.21 32.63 14.42 33.17 15.16
-19.8 -20 35.69 13.78 35.67 14.31 35.62 14.85 35.59 15.12 36.18 15.66 33.17 15.00
-18.8 -19 36.04 13.84 35.97 14.37 35.88 14.90 35.83 15.17 36.18 15.62 33.17 14.92
-16.7 -17 36.95 14.03 36.80 14.55 36.63 15.08 36.54 15.35 36.18 15.47 33.17 14.67
-13.7 -15 38.10 14.38 37.88 14.90 37.64 15.43 37.69 15.73 36.18 15.30 33.17 14.39
-11.8 -13 39.44 14.66 39.16 15.19 39.20 15.80 37.69 15.35 36.18 14.87 33.17 13.86
-9.8 -11 40.94 15.01 40.62 15.53 39.20 15.33 37.69 14.84 36.18 14.31 33.17 13.22
-9.5 -10 41.74 15.12 42.22 15.95 39.20 14.97 37.69 14.45 36.18 13.92 33.17 12.80
-8.5 -9.1 42.50 15.31 42.22 15.72 39.20 14.71 37.69 14.18 36.18 13.63 33.17 12.49
70% -7 -7.6 43.80 15.63 42.22 15.26 39.20 14.20 37.69 13.64 36.18 13.08 33.17 11.91
-5 -5.6 45.23 15.61 42.22 14.56 39.20 13.47 37.69 12.90 36.18 12.31 33.17 11.13
-3 -3.7 45.23 14.73 42.22 13.66 39.20 12.55 37.69 11.99 36.18 11.42 33.17 10.36
0 -0.7 45.23 13.29 42.22 12.23 39.20 11.15 37.69 10.67 36.18 10.21 33.17 9.30

3 2.2 45.23 11.93 42.22 10.90 39.20 10.04 37.69 9.63 36.18 9.22 33.17 8.41

5 4.1 45.23 11.06 42.22 10.17 39.20 9.39 37.69 9.02 36.18 8.63 33.17 7.87

7 6 45.23 10.27 42.22 9.43 39.20 8.62 37.69 8.22 36.18 7.82 33.17 7.05

9 79 45.23 9.50 42.22 8.77 39.20 8.03 37.69 7.68 36.18 7.33 33.17 6.63
11 9.8 45.23 8.93 42.22 8.17 39.20 7.47 37.69 7.13 36.18 6.80 33.17 6.21
13 11.8 45.23 8.23 42.22 7.55 39.20 6.91 37.69 6.62 36.18 6.29 33.17 5.83
15 13.7 45.23 7.65 42.22 7.04 39.20 6.38 37.69 6.12 36.18 5.91 33.17 5.48
-25 -25.4 32.06 13.37 32.11 13.85 32.16 14.33 32.31 14.69 31.02 14.48 28.43 14.06
-19.8 -20 35.25 14.27 35.21 14.81 33.60 14.72 32.31 14.46 31.02 14.18 28.43 13.58
-18.8 -19 35.56 14.33 36.18 15.17 33.60 14.64 32.31 14.36 31.02 14.06 28.43 13.42
-16.7 -17 36.40 14.53 36.18 15.01 33.60 14.41 32.31 14.09 31.02 13.75 28.43 13.02
-13.7 -15 37.48 14.89 36.18 14.83 33.60 14.15 32.31 13.78 31.02 13.40 28.43 12.58
-11.8 -13 38.77 15.11 36.18 14.40 33.60 13.65 32.31 13.24 31.02 12.82 28.43 11.93
-9.8 -11 38.77 14.64 36.18 13.87 33.60 13.03 32.31 12.60 31.02 12.15 28.43 11.21
-9.5 -10 38.77 14.29 36.18 13.49 33.60 12.64 32.31 12.19 31.02 11.73 28.43 10.76
-8.5 9.1 38.77 14.03 36.18 13.20 33.60 12.33 32.31 11.87 31.02 11.40 28.43 10.43
60% -7 -7.6 38.77 13.54 36.18 12.68 33.60 11.78 32.31 11.31 31.02 10.82 28.43 9.91
-5 -5.6 38.77 12.82 36.18 11.93 33.60 11.01 32.31 10.56 31.02 10.13 28.43 9.28
-3 -3.7 38.77 11.95 36.18 11.06 33.60 10.21 32.31 9.82 31.02 9.41 28.43 8.63
0 -0.7 38.77 10.61 36.18 9.85 33.60 9.14 32.31 8.77 31.02 8.43 28.43 7.74

3 2.2 38.77 9.51 36.18 8.87 33.60 8.23 32.31 7.92 31.02 7.60 28.43 7.08

5 4.1 38.77 8.89 36.18 8.28 33.60 7.70 32.31 7.41 31.02 7.14 28.43 6.52

7 6 38.77 8.13 36.18 7.50 33.60 6.89 32.31 6.59 31.02 6.32 28.43 5.89

9 79 38.77 7.55 36.18 6.99 33.60 6.43 32.31 6.18 31.02 6.01 28.43 5.64
11 9.8 38.77 7.04 36.18 6.47 33.60 6.00 32.31 5.83 31.02 5.66 28.43 5.28
13 11.8 38.77 6.43 36.18 5.97 33.60 5.64 32.31 5.49 31.02 5.30 28.43 4.96
15 13.7 38.77 5.93 36.18 5.62 33.60 5.31 32.31 5.15 31.02 4.99 28.43 4.68
-25 -25.4 32.31 14.17 30.15 13.87 28.00 13.57 26.92 13.42 25.85 13.25 23.69 12.88
-19.8 -20 32.31 13.88 30.15 13.48 28.00 13.05 26.92 12.82 25.85 12.58 23.69 12.06
-18.8 -19 32.31 13.77 30.15 13.35 28.00 12.88 26.92 12.64 25.85 12.38 23.69 11.82
-16.7 -17 32.31 13.49 30.15 13.01 28.00 12.48 26.92 12.20 25.85 11.90 23.69 11.28
-13.7 -15 32.31 13.19 30.15 12.63 28.00 12.04 26.92 11.72 25.85 11.40 23.69 10.70
-11.8 -13 32.31 12.66 30.15 12.05 28.00 11.40 26.92 11.05 25.85 10.69 23.69 9.90
-9.8 -11 32.31 12.05 30.15 11.39 28.00 10.69 26.92 10.31 25.85 9.91 23.69 9.14
-9.5 -10 32.31 11.66 30.15 10.98 28.00 10.25 26.92 9.87 25.85 9.49 23.69 8.76
-8.5 9.1 32.31 11.35 30.15 10.66 28.00 9.92 26.92 9.54 25.85 9.18 23.69 8.48
50% -7 -7.6 32.31 10.81 30.15 10.09 28.00 9.39 26.92 9.04 25.85 8.69 23.69 8.03
-5 -5.6 32.31 10.07 30.15 9.40 28.00 8.75 26.92 8.44 25.85 8.12 23.69 7.49
-3 -3.7 32.31 9.31 30.15 8.70 28.00 8.12 26.92 7.82 25.85 7.54 23.69 7.07
0 -0.7 32.31 8.28 30.15 7.76 28.00 7.24 26.92 7.05 25.85 6.88 23.69 6.51

3 2.2 32.31 7.44 30.15 6.97 28.00 6.68 26.92 6.53 25.85 6.37 23.69 6.04

5 4.1 32.31 6.94 30.15 6.63 28.00 6.14 26.92 5.91 25.85 5.68 23.69 5.23

7 6 32.31 6.12 30.15 5.81 28.00 5.52 26.92 5.37 25.85 5.21 23.69 4.89

9 7.9 32.31 5.76 30.15 5.51 28.00 5.24 26.92 5.11 25.85 4.98 23.69 4.66
11 9.8 32.31 5.42 30.15 5.20 28.00 4.94 26.92 4.82 25.85 4.67 23.69 4.35
13 11.8 32.31 5.08 30.15 4.88 28.00 4.63 26.92 4.50 25.85 4.36 23.69 4.08
15 13.7 32.31 4.78 30.15 4.57 28.00 4.36 26.92 4.24 25.85 4.14 23.69 3.88

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.14: 20HP heating capacity

Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl

°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 37.67 | 12.01 | 38.02 | 12.57 | 3832 | 13.12 | 3845 | 13.39 | 38.59 | 13.66 | 37.91 | 13.95
-19.8 -20 43.30 | 13.31 | 43.44 | 1390 | 43.50 | 14.49 | 43.52 | 14.78 | 43.53 | 15.07 | 43.52 | 15.65
-18.8 -19 43.51 13.32 43.59 13.91 43.60 14.49 43.59 14.77 43.57 15.06 43.50 15.63
-16.7 -17 44.22 13.42 44.21 14.00 44.13 14.57 44.08 14.85 44.01 15.13 43.84 15.70
-13.7 -15 45.25 | 13.68 | 45.17 | 14.26 | 45.02 | 14.83 | 44.93 | 15.11 | 44.82 | 1539 | 44.58 | 15.96
-11.8 -13 46.53 | 13.90 | 46.40 | 14.47 | 46.19 | 15.03 | 46.06 | 15.31 | 45.92 | 15.60 | 45.62 | 16.16
-9.8 -11 48.03 14.18 47.84 14.74 47.58 15.30 47.43 15.58 47.26 15.87 46.91 16.43
-9.5 -10 48.85 | 14.26 | 48.63 | 14.82 | 48.35 | 15.38 | 48.19 | 15.66 | 48.01 | 15.94 | 47.63 | 16.50
-8.5 -9.1 49.62 | 14.42 | 49.39 | 1498 | 49.08 | 15.54 | 48.90 | 15.82 | 48.72 | 16.10 | 4832 | 16.66
130% -7 -7.6 50.97 | 14.69 | 50.70 | 15.25 | 50.37 | 15.80 | 50.18 | 16.08 | 49.97 | 16.36 | 49.54 | 16.93
-5 -5.6 52.89 15.08 52.58 15.63 52.21 16.19 52.00 16.47 51.78 16.75 51.30 17.32
-3 -3.7 54.82 15.27 54.48 15.82 54.07 16.37 53.84 16.64 53.60 16.92 53.10 17.48
0 -0.7 58.05 | 15.61 | 57.66 | 16.15 | 57.20 | 16.69 | 56.95 | 16.96 | 56.69 | 17.23 | 56.14 | 17.79
3 2.2 61.35 | 15.98 | 60.92 | 16.50 | 60.42 | 17.03 | 60.15 | 17.30 | 59.86 | 17.57 | 59.28 | 18.13
5 4.1 63.60 | 16.23 | 63.14 | 16.75 | 62.61 | 17.27 | 62.33 | 17.54 | 62.04 | 17.81 | 61.42 | 18.36
7 6 65.90 | 16.48 | 65.41 | 17.00 | 64.86 | 17.52 | 64.57 | 17.79 | 64.27 | 18.05 | 63.63 | 18.61
9 7.9 68.24 | 16.74 | 67.73 | 17.25 | 67.17 | 17.77 | 66.87 | 18.04 | 66.55 | 18.31 | 65.89 | 18.86
11 9.8 70.63 | 17.01 | 70.10 | 17.51 | 69.52 | 18.03 | 69.21 | 18.29 | 68.88 | 18.56 | 69.30 | 19.34
13 11.8 73.19 | 17.28 | 72.66 | 17.79 | 72.05 | 1830 | 71.72 | 18.57 | 71.39 | 18.83 | 69.30 | 18.06
15 13.7 75.66 17.55 75.11 18.05 74.48 18.56 74.14 18.83 73.80 19.09 69.30 16.92
-25 -25.4 36.70 | 12.13 | 37.04 | 12.69 | 37.33 | 13.24 | 37.47 | 13.52 | 36.69 | 13.53 | 37.86 | 14.34
-19.8 -20 4231 | 13.47 | 4242 | 14.06 | 4248 | 14.64 | 4249 | 14.94 | 42.49 | 15.23 | 4249 | 15.81
-18.8 -19 42.50 13.48 42.56 14.06 42.56 14.64 42.54 14.93 42.52 15.21 42.45 15.79
-16.7 -17 43.19 13.57 43.16 14.15 43.07 14.72 43.00 15.00 42.93 15.28 42.76 15.85
-13.7 -15 44.20 | 13.84 | 44.10 | 14.42 | 4394 | 1498 | 43.83 | 15.27 | 43.72 | 15.55 | 43.47 | 16.11
-11.8 -13 45.47 | 14.06 | 4531 | 14.63 | 45.08 | 15.19 | 44.95 | 15.47 | 44.81 | 15.75 | 44.50 | 16.32
-9.8 -11 46.95 14.35 46.74 14.91 46.46 15.47 46.30 15.75 46.13 16.03 45.77 16.60
-9.5 -10 47.76 14.43 47.53 14.99 47.22 15.55 47.05 15.83 46.87 16.11 46.48 16.67
-8.5 -9.1 48.53 | 14.60 | 48.27 | 15.15 | 47.95 | 15.71 | 47.77 | 15.99 | 47.57 | 16.27 | 47.16 | 16.83
120% -7 -7.6 49.87 | 14.87 | 49.58 | 15.42 | 49.22 | 1598 | 49.03 | 16.26 | 48.82 | 16.54 | 4838 | 17.10
-5 -5.6 51.78 15.26 51.45 15.81 51.05 16.37 50.83 16.65 50.61 16.93 50.13 17.50
-3 -3.7 53.70 15.46 53.33 16.00 52.90 16.55 52.67 16.83 52.42 17.11 51.91 17.67
0 -0.7 56.91 | 15.81 | 56.49 | 16.34 | 56.01 | 16.88 | 55.76 | 17.16 | 55.49 | 17.43 | 54.93 | 17.99
3 2.2 60.20 | 16.18 | 59.73 | 16.71 | 59.21 | 17.24 | 58.94 | 17.51 | 58.65 | 17.78 | 58.05 | 18.34
5 4.1 62.43 16.44 61.94 16.96 61.40 17.49 61.11 17.75 60.81 18.03 60.18 18.58
7 6 64.71 | 16.70 | 64.20 | 17.22 | 63.64 | 17.74 | 63.34 | 18.01 | 63.03 | 18.28 | 62.38 | 18.84
9 7.9 67.05 | 16.97 | 66.53 | 17.48 | 6593 | 18.00 | 65.62 | 18.27 | 65.30 | 18.54 | 63.97 | 18.25
11 9.8 69.43 | 17.24 | 68.89 | 17.75 | 68.28 | 18.27 | 67.95 | 18.54 | 67.62 | 18.81 | 63.97 | 17.09
13 11.8 71.99 17.52 71.42 18.03 70.78 18.55 70.45 18.82 69.78 18.44 63.97 15.92
15 13.7 74.45 17.79 73.86 18.30 73.21 18.82 72.69 18.51 69.78 17.26 63.97 14.85
-25 -25.4 35.84 | 12.28 | 36.17 | 12.84 | 36.45 | 13.39 | 35.68 | 13.40 | 35.79 | 13.67 | 36.02 | 14.21
-19.8 -20 41.41 | 13.65 | 4150 | 14.25 | 41.55 | 14.83 | 41.55 | 15.12 | 41.55 | 15.41 | 4155 | 15.99
-18.8 -19 41.58 13.66 41.63 14.24 41.61 14.82 41.59 15.11 41.56 15.39 41.48 15.97
-16.7 -17 42.24 13.76 42.19 14.33 42.09 14.90 42.02 15.18 41.94 15.46 41.76 16.03
-13.7 -15 43.23 | 14.03 | 43.11 | 14.60 | 42.93 | 15.17 | 42.82 | 15.45 | 42.71 | 15.73 | 42.45 | 16.30
-11.8 -13 44.48 | 14.26 | 4430 | 14.82 | 44.06 | 15.38 | 43.92 | 15.66 | 43.77 | 1594 | 43.45 | 16.51
-9.8 -11 45.95 14.54 45.71 15.10 45.42 15.66 45.25 15.94 45.08 16.22 44,71 16.79
-9.5 -10 46.75 14.63 46.49 15.19 46.17 15.74 45.99 16.02 45.81 16.30 45.41 16.87
-8.5 -9.1 47.51 | 14.80 | 47.23 | 1535 | 46.89 | 1591 | 46.70 | 16.19 | 46.50 | 16.47 | 46.08 | 17.03
110% -7 -7.6 48.84 | 15.08 | 4853 | 15.63 | 48.15 | 16.18 | 47.95 | 16.46 | 47.73 | 16.74 | 47.28 | 1731
-5 -5.6 50.73 15.48 50.38 16.03 49.96 16.59 49.74 16.87 49.51 17.15 49.02 17.72
-3 -3.7 52.64 15.68 52.25 16.23 51.80 16.78 51.56 17.05 51.31 17.33 50.79 17.90
0 -0.7 55.83 | 16.04 | 55.39 | 16.58 | 54.89 | 17.12 | 54.62 | 17.39 | 54.35 | 17.67 | 53.78 | 18.23
3 2.2 59.09 | 16.42 | 58.61 | 16.95 | 58.07 | 17.48 | 57.78 | 17.76 | 57.49 | 18.03 | 56.88 | 18.59
5 4.1 61.31 | 16.69 | 60.80 | 17.21 | 60.23 | 17.74 | 59.94 | 18.01 | 59.63 | 18.29 | 58.64 | 18.21
7 6 63.59 | 16.96 | 63.05 | 17.48 | 62.46 | 18.01 | 62.15 | 18.28 | 61.83 | 18.55 | 58.64 | 17.05
9 7.9 65.91 | 17.23 | 65.35 | 17.75 | 64.74 | 18.28 | 64.41 | 18.55 | 63.97 | 18.31 | 58.64 | 15.96
11 9.8 68.28 | 17.51 | 67.69 | 18.03 | 67.07 | 1855 | 66.63 | 18.31 | 63.97 | 17.17 | 58.64 | 14.89
13 11.8 70.81 | 17.81 | 70.22 | 1832 | 69.30 | 18.24 | 66.63 | 17.10 | 63.97 | 15.99 | 58.64 | 13.82
15 13.7 73.26 | 18.09 | 72.65 | 18.60 | 69.30 | 17.08 | 66.63 | 16.00 | 63.97 | 14.93 | 58.64 | 12.81

Abbreviations:

CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.14: 20HP heating capacity (continued)

TVR Ultra HR 50/60Hz

Indoor air temp. °C DB

Combination (%) Outdoor air temp. 16 18 20 21 22 24

(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 35.09 | 1246 | 35.40 | 13.02 | 34.77 | 13.30 | 35.81 | 13.85 | 35.95 | 14.12 | 36.22 | 14.68
-19.8 -20 40.61 | 13.88 | 40.68 | 14.47 | 40.71 | 15.05 | 40.72 | 15.34 | 40.71 | 15.63 | 40.71 | 16.22
-18.8 -19 40.76 13.88 40.78 14.46 40.75 15.04 40.72 15.32 40.69 15.61 40.62 16.19
-16.7 -17 41.39 13.98 41.32 14.55 41.19 15.12 41.12 15.40 41.03 15.68 40.85 16.25
-13.7 -15 4235 | 14.26 | 4220 | 14.82 | 42.01 | 1539 | 41.89 | 15.67 | 41.77 | 1595 | 4151 | 16.52
-11.8 -13 43.58 | 14.49 | 4337 | 15.05 | 43.11 | 15.61 | 42.96 | 15.89 | 42.81 | 16.17 | 42.49 | 16.73
-9.8 -11 45.02 14.78 44.76 15.34 44.45 15.90 44.27 16.18 44.09 16.46 43.71 17.02
-9.5 -10 45.82 14.87 45.53 15.43 45.19 15.98 45.00 16.26 44.81 16.54 44.41 17.10
-8.5 -9.1 46.56 | 15.04 | 46.26 | 15.60 | 45.90 | 16.15 | 45.70 | 16.43 | 45.50 | 16.71 | 45.07 | 17.28
100% -7 -7.6 47.88 | 1533 | 47.54 | 1588 | 47.15 | 16.43 | 46.93 | 16.71 | 46.71 | 16.99 | 46.26 | 17.56
-5 -5.6 49.75 15.74 49.37 16.29 48.94 16.84 48.71 17.12 48.46 17.41 47.97 17.98
-3 -3.7 51.64 15.95 51.22 16.49 50.75 17.04 50.51 17.32 50.25 17.60 49.72 18.17
0 -0.7 54.80 | 16.32 | 54.33 | 16.86 | 53.81 | 17.40 | 53.54 | 17.67 | 53.26 | 17.95 | 53.31 | 18.60
3 2.2 58.04 | 16.72 | 57.53 | 17.24 | 56.97 | 17.78 | 56.67 | 18.05 | 56.37 | 18.33 | 53.31 | 16.90
5 4.1 60.24 16.99 59.70 17.51 59.12 18.05 58.81 18.32 58.15 17.99 53.31 15.81
7 6 62.50 | 17.27 | 61.93 | 17.79 | 63.00 | 1833 | 60.58 | 17.91 | 58.15 | 16.85 | 53.31 | 14.77
9 7.9 64.81 | 17.56 | 64.22 | 18.08 | 63.00 | 17.83 | 60.58 | 16.79 | 58.15 | 15.77 | 53.31 | 13.76
11 9.8 67.16 | 17.85 | 67.85 | 18.73 | 63.00 | 16.70 | 60.58 | 15.70 | 58.15 | 14.72 | 53.31 | 12.79
13 11.8 69.67 18.15 67.85 17.50 63.00 15.54 60.58 14.60 58.15 13.65 53.31 11.79
15 13.7 72.69 | 18.32 | 67.85 | 16.40 | 63.00 | 14.52 | 60.58 | 13.57 | 58.15 | 12.66 | 53.31 | 11.06
-25 -25.4 3445 | 12.68 | 35.71 | 13.52 | 35.03 | 13.79 | 34.21 | 13.78 | 34.33 | 14.06 | 34.58 | 14.60
-19.8 -20 39.91 | 14.15 | 39.96 | 14.74 | 39.98 | 1532 | 39.98 | 15.61 | 39.98 | 15.90 | 39.98 | 16.49
-18.8 -19 40.03 | 14.15 | 40.03 | 14.73 | 39.99 | 15.30 | 39.95 | 15.59 | 39.92 | 15.88 | 39.85 | 16.46
-16.7 -17 40.62 | 14.25 | 40.52 | 14.82 | 40.38 | 15.38 | 40.30 | 15.66 | 40.21 | 15.95 | 40.03 | 16.52
-13.7 -15 41.55 | 14.53 | 4137 | 15.10 | 41.16 | 15.66 | 41.04 | 15.94 | 40.91 | 16.22 | 40.65 | 16.79
-11.8 -13 4274 | 1477 | 4251 | 1532 | 42.23 | 15.88 | 42.08 | 16.16 | 41.92 | 16.44 | 4159 | 17.01
-9.8 -11 44.16 15.07 43.87 15.62 43.54 16.18 43.36 16.46 43.17 16.74 42.79 17.31
-9.5 -10 44.94 15.16 44.63 15.71 44.27 16.27 44.08 16.55 43.88 16.83 43.47 17.39
-8.5 -9.1 45.68 | 1534 | 4534 | 15.89 | 4496 | 16.44 | 44.76 | 16.72 | 44.55 | 17.00 | 44.12 | 17.57
90% -7 -7.6 46.98 | 15.63 | 46.61 | 16.18 | 46.19 | 16.74 | 45.98 | 17.02 | 45.75 | 17.30 | 45.29 | 17.87
-5 -5.6 48.82 16.05 48.41 16.60 47.96 17.16 47.72 17.44 47.48 17.73 47.98 18.69
-3 -3.7 50.69 16.27 50.24 16.82 49.75 17.37 49.50 17.65 49.24 17.93 47.98 17.73
0 -0.7 53.82 | 16.66 | 53.32 | 17.20 | 52.78 | 17.74 | 52.51 | 18.02 | 52.34 | 18.05 | 47.98 | 16.08
3 2.2 57.02 | 17.07 | 56.48 | 17.60 | 56.70 | 1830 | 54.52 | 17.35 | 52.34 | 16.40 | 47.98 | 14.50
5 4.1 59.20 17.36 58.63 17.89 56.70 17.19 54.52 16.25 52.34 15.33 47.98 13.52
7 6 61.44 17.65 61.06 17.92 56.70 16.10 54.52 15.21 52.34 14.33 47.98 12.55
9 7.9 63.72 | 17.95 | 61.06 | 16.81 | 56.70 | 15.05 | 54.52 | 14.19 | 52.34 | 13.33 | 47.98 | 11.65
11 9.8 65.42 | 17.44 | 61.06 | 15.72 | 56.70 | 14.04 | 54.52 | 13.21 | 52.34 | 12.37 | 47.98 | 10.87
13 11.8 65.42 16.29 61.06 14.64 56.70 13.01 54.52 12.19 52.34 11.42 47.98 10.16
15 13.7 65.42 | 15.23 | 61.06 | 13.62 | 56.70 | 12.02 | 54.52 | 11.29 | 52.34 | 10.72 | 47.98 9.51
-25 -25.4 33.94 | 12.96 | 33.31 | 13.24 | 34.51 | 14.07 | 34.65 | 14.35 | 33.79 | 14.33 | 34.05 | 14.88
-19.8 -20 39.31 | 14.50 | 39.34 | 15.08 | 39.35 | 15.66 | 39.35 | 15.95 | 39.35 | 16.25 | 39.37 | 16.85
-18.8 -19 39.40 | 14.49 | 39.37 | 15.07 | 39.32 | 15.64 | 39.29 | 1593 | 39.25 | 16.22 | 39.19 | 16.81
-16.7 -17 39.93 | 14.59 | 39.81 | 15.15 | 39.65 | 15.71 | 39.56 | 16.00 | 39.48 | 16.28 | 39.30 | 16.85
-13.7 -15 40.81 | 14.87 | 40.62 | 1543 | 40.38 | 15.99 | 40.25 | 16.28 | 40.13 | 16.56 | 39.86 | 17.13
-11.8 -13 41.97 | 15.11 | 4171 | 1567 | 4141 | 16.23 | 41.26 | 16.51 | 41.09 | 16.79 | 40.76 | 17.36
-9.8 -11 43.36 15.43 43.04 15.98 42.69 16.54 42.50 16.82 42.31 17.10 42.65 17.95
-9.5 -10 4412 | 1553 | 43.78 | 16.08 | 43.40 | 16.63 | 43.20 | 16.91 | 43.00 | 17.19 | 42.65 | 17.63
-8.5 -9.1 44.84 | 1571 | 44.48 | 16.26 | 44.08 | 16.81 | 43.87 | 17.09 | 43.66 | 17.37 | 42.65 | 17.40
80% -7 -7.6 46.12 | 16.01 | 45.72 | 16.56 | 45.29 | 17.11 | 45.06 | 17.40 | 44.83 | 17.68 | 42.65 | 16.92
-5 -5.6 47.93 16.45 47.50 17.00 47.02 17.56 46.78 17.84 46.52 17.86 42.65 16.18
-3 -3.7 49.77 | 16.68 | 49.30 | 17.23 | 48.79 | 17.78 | 48.46 | 17.73 | 46.52 | 16.89 | 42.65 | 15.20
0 -0.7 52.85 | 17.09 | 52.33 | 17.63 | 50.40 | 16.95 | 48.46 | 16.13 | 46.52 | 15.30 | 42.65 | 13.63
3 2.2 56.01 | 17.52 | 54.28 | 16.94 | 50.40 | 1535 | 48.46 | 14.56 | 46.52 | 13.77 | 42.65 | 12.17
5 4.1 58.15 17.43 54.28 15.88 50.40 14.35 48.46 13.58 46.52 12.80 42.65 11.35
7 6 58.15 16.37 54.28 14.86 50.40 13.37 48.46 12.63 46.52 11.88 42.65 10.57

9 7.9 58.15 | 15.32 | 54.28 | 13.87 | 50.40 | 12.42 | 48.46 | 11.71 | 46.52 | 11.02 | 42.65 9.89
11 9.8 58.15 | 14.30 | 54.28 | 12.89 | 50.40 | 11.49 | 48.46 | 10.87 | 46.52 | 10.40 | 42.65 9.29
13 11.8 58.15 | 13.28 | 54.28 | 11.89 | 50.40 | 10.75 | 48.46 | 10.20 | 46.52 9.65 42.65 8.62
15 13.7 58.15 | 12.29 | 54.28 | 11.01 | 50.40 | 10.04 | 48.46 9.53 46.52 9.02 42.65 8.04

Abbreviations:
CR: Combination ratio

TC: Total capacity (kW)

PI: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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Table 2-9.14: 20HP heating capacity (continued)
Indoor air temp. °C DB
Combination (%) Outdoor air temp. 16 18 20 21 22 24
(Capacity index) TC Pl TC Pl TC Pl TC Pl TC Pl TC Pl
°CDB °CWB kw kw kw kw kw kw kw kw kw kw kw kw
-25 -25.4 32.65 13.03 33.86 13.88 33.15 14.13 33.28 14.40 33.41 14.68 32.49 14.86
-19.8 -20 38.82 14.94 38.84 15.52 38.85 16.11 38.85 16.40 38.86 16.70 37.32 16.72
-18.8 -19 38.87 14.93 38.82 15.50 38.76 16.08 38.73 16.37 38.70 16.66 37.32 16.72
-16.7 -17 39.32 15.02 39.17 15.58 39.01 16.14 38.92 16.43 38.83 16.71 37.32 16.65
-13.7 -15 40.15 15.31 39.92 15.87 39.67 16.43 39.54 16.71 39.41 17.00 37.32 16.57
-11.8 -13 41.26 15.56 40.97 16.11 40.65 16.67 40.49 16.95 40.71 17.35 37.32 16.20
-9.8 -11 42.59 15.89 42.25 16.44 | 41.88 16.99 42.40 17.55 40.71 16.95 37.32 15.68
-9.5 -10 43.33 15.99 42.97 16.54 | 42.57 17.09 42.40 17.23 40.71 16.60 37.32 15.29
-8.5 -9.1 44.04 16.18 43.65 16.73 44.10 17.63 42.40 17.00 40.71 16.36 37.32 14.99
70% -7 -7.6 45.28 16.50 44.86 17.05 44.10 17.20 42.40 16.53 40.71 15.85 37.32 14.44
-5 -5.6 47.06 16.96 47.49 17.84 44.10 16.50 42.40 15.80 40.71 15.10 37.32 13.64
-3 -3.7 48.86 17.20 47.49 16.90 44.10 15.53 42.40 14.84 40.71 14.13 37.32 12.68
0 -0.7 50.88 16.67 47.49 15.35 44.10 13.99 42.40 13.31 40.71 12.61 37.32 11.30
3 2.2 50.88 15.15 47.49 13.84 44.10 12.54 42.40 11.89 40.71 11.28 37.32 10.24
5 4.1 50.88 14.16 47.49 12.90 44.10 11.65 42.40 11.09 40.71 10.59 37.32 9.62
7 6 50.88 13.20 47.49 11.98 44.10 10.82 42.40 10.31 40.71 9.79 37.32 8.81
9 7.9 50.88 12.25 47.49 11.07 44.10 10.09 42.40 9.64 40.71 9.18 37.32 8.29
11 9.8 50.88 11.35 47.49 10.34 44.10 9.45 42.40 9.00 40.71 8.57 37.32 7.70
13 11.8 50.88 10.52 47.49 9.70 44.10 8.79 42.40 8.37 40.71 7.95 37.32 7.13
15 13.7 50.88 9.85 47.49 9.03 44.10 8.20 42.40 7.86 40.71 7.42 37.32 6.65
-25 -25.4 32.43 13.50 32.68 14.05 32.16 14.34 32.09 14.56 32.02 14.77 31.98 15.29
-19.8 -20 38.46 15.53 38.47 16.12 37.80 16.46 36.35 16.16 34.89 15.84 31.98 15.16
-18.8 -19 38.44 15.51 38.38 16.09 37.80 16.46 36.35 16.14 34.89 15.80 31.98 15.07
-16.7 -17 38.78 15.59 38.62 16.16 37.80 16.39 36.35 16.03 34.89 15.64 31.98 14.81
-13.7 -15 39.53 15.89 39.28 16.45 37.80 16.32 36.35 15.90 34.89 15.46 31.98 14.52
-11.8 -13 40.57 16.15 40.71 16.84 37.80 15.96 36.35 15.49 34.89 15.01 31.98 13.97
-9.8 -11 41.85 16.50 40.71 16.45 37.80 15.47 36.35 14.95 34.89 14.42 31.98 13.30
-9.5 -10 42.56 16.61 40.71 16.12 37.80 15.10 36.35 14.56 34.89 14.02 31.98 12.87
-8.5 -9.1 43.62 16.85 40.71 15.86 37.80 14.81 36.35 14.26 34.89 13.70 31.98 12.53
60% -7 -7.6 43.62 16.41 40.71 15.38 37.80 14.28 36.35 13.72 34.89 13.13 31.98 11.94
-5 -5.6 43.62 15.74 40.71 14.65 37.80 13.52 36.35 12.93 34.89 12.34 31.98 11.17
-3 -3.7 43.62 14.81 40.71 13.71 37.80 12.59 36.35 12.01 34.89 11.42 31.98 10.42
0 -0.7 43.62 13.33 40.71 12.26 37.80 11.18 36.35 10.72 34.89 10.26 31.98 9.38
3 2.2 43.62 11.94 | 40.71 10.95 37.80 10.10 36.35 9.70 34.89 9.30 31.98 8.50
5 4.1 43.62 11.05 40.71 10.25 37.80 9.48 36.35 9.10 34.89 8.71 31.98 7.96
7 6 43.62 10.29 40.71 9.50 37.80 8.68 36.35 8.29 34.89 7.90 31.98 7.14
9 7.9 43.62 9.57 40.71 8.84 37.80 8.13 36.35 7.78 34.89 7.44 31.98 6.72
11 9.8 43.62 8.94 40.71 8.24 37.80 7.55 36.35 7.22 34.89 6.87 31.98 6.31
13 11.8 43.62 8.31 40.71 7.69 37.80 7.00 36.35 6.67 34.89 6.39 31.98 5.93
15 13.7 43.62 7.79 40.71 7.09 37.80 6.47 36.35 6.24 34.89 6.02 31.98 5.59
-25 -25.4 31.66 13.90 31.71 14.38 31.50 14.83 30.29 14.63 29.08 14.44 26.65 14.00
-19.8 -20 36.35 15.59 33.92 15.13 31.50 14.62 30.29 14.34 29.08 14.06 26.65 13.45
-18.8 -19 36.35 15.55 33.92 15.06 31.50 14.51 30.29 14.22 29.08 13.92 26.65 13.27
-16.7 -17 36.35 15.42 33.92 14.85 31.50 14.23 30.29 13.90 29.08 13.56 26.65 12.83
-13.7 -15 36.35 15.27 33.92 14.62 31.50 13.92 30.29 13.55 29.08 13.16 26.65 12.34
-11.8 -13 36.35 14.86 33.92 14.14 31.50 13.36 30.29 12.95 29.08 12.53 26.65 11.64
-9.8 -11 36.35 14.33 33.92 13.54 31.50 12.70 30.29 12.26 29.08 11.81 26.65 10.87
-9.5 -10 36.35 13.96 33.92 13.14 31.50 12.28 30.29 11.84 29.08 11.37 26.65 10.44
-8.5 -9.1 36.35 13.68 33.92 12.84 31.50 11.95 30.29 11.50 29.08 11.03 26.65 10.13
50% -7 -7.6 36.35 13.14 33.92 12.28 31.50 11.37 30.29 10.92 29.08 10.49 26.65 9.63
-5 -5.6 36.35 12.40 33.92 11.51 31.50 10.63 30.29 10.23 29.08 9.83 26.65 9.03
-3 -3.7 36.35 11.50 33.92 10.67 31.50 9.90 30.29 9.52 29.08 9.15 26.65 8.41
0 -0.7 36.35 10.24 33.92 9.55 31.50 8.87 30.29 8.55 29.08 8.21 26.65 7.57
3 2.2 36.35 9.23 33.92 8.61 31.50 8.01 30.29 7.71 29.08 7.43 26.65 6.99
5 4.1 36.35 8.63 33.92 8.06 31.50 7.50 30.29 7.26 29.08 6.95 26.65 6.35
7 6 36.35 7.85 33.92 7.25 31.50 6.68 30.29 6.43 29.08 6.23 26.65 5.79
9 7.9 36.35 7.31 33.92 6.81 31.50 6.30 30.29 6.11 29.08 5.93 26.65 5.56
11 9.8 36.35 6.79 33.92 6.28 31.50 5.94 30.29 5.76 29.08 5.58 26.65 5.21
13 11.8 36.35 6.25 33.92 5.90 31.50 5.57 30.29 5.41 29.08 5.23 26.65 4.88
15 13.7 36.35 5.87 33.92 5.55 31.50 5.25 30.29 5.08 29.08 4.93 26.65 4.63

Abbreviations:

CR: Combination ratio
TC: Total capacity (kW)

Pl: Power input (compressor + outdoor fan motor) (kW)

Notes:

Shaded cells indicate rating condition.
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TRANE TVR Ultra HR 50/60Hz

Capacity Correction Factors for Piping Length and Level Difference

Finure 2-9.1: Rate of change in cooling capacity

H(m) 30
120 0.840.83 0.82 0.81 0.80 0.79
0.85

0 ke . L (m)
10 ¢ 1. 20 34 40\ 50 %0 78 80 V0 100|114 12q 130|140 {50 140 170 {80 190 400

50 096 ™.

:gg 0.86 0.850.840.83 0.82 0.81 0.80

Figure 2-9.2: Rate of change in heating capacity

130
H (m) 120 0.95

110 097 1

0.93 0.92 0.91

-

0 :IH\HHH\\HHHHHHHHHHH\HHHHHHHHHH\HHHHHHHHHHH\HHHHHHH L(m)

‘;8 \I&\ZO 30 40 50 60 70 $0 9¢ 10010120030 1p0 150 1p0 170 180 190 200

0.97 ™

Notes:

1.

The horizontal axis shows equivalent length of piping between farthest indoor unit and first outdoor branch joint; the vertical axis shows the largest level
difference between indoor unit and outdoor unit. For level differences, positive values indicate that the outdoor unit is above the indoor unit, negative
values indicate that the outdoor unit is below the indoor unit.

These figures illustrate the rate of change in capacity of a system with only standard indoor units at maximum load (with the thermostat set to maximum)
under standard conditions. Under partial load conditions there is only a minor deviation from the rate of change in capacity shown in these figures.

The capacity of the system is either the total capacity of the indoor units obtained from indoor unit capacity tables or the corrected capacity of the
outdoor units as per the calculations below, whichever is smaller.

Corrected capacity of _ Capacity of outdoor units obtained from outdoor unit « Capacity

outdoor units capacity tables at the combination ratio correction factor
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9.3 Capacity Correction Factors for Frost Accumulation

O

The heating capacity tables do not take account of the reduction in capacity when frost has accumulated or
defrosting operation is in progress. If snow has accumulated against the outside surface of the outdoor unit heat
exchanger heating capacity is reduced. The reduction in heating capacity is dependent on a number of factors including

the outdoor temperature, the relative humidity and the amount of frosting which has occurred.

TRANE

while the

Corrected heating capacity values, which take these factors into account, can be calculated as follows, using the correction

factors for frost accumulation given in Table 2-9.13:

Corrected heating capacity = Value given in outdoor heating capacity table x Correction factor for frost accumulation

Table 2-9.13: Correction factor for frost accumulation

Heat exchanger inlet port temperature (°C / RH 85%) -7

Correction factor for frost accumulation 0.94

0.93

0.89

0.84 | 0.83 | 0.91

1.00

Corrected heating capacities express the heating capacity over the heating/defrosting cycle shown in Figure 2-9.3.

Figure 2-9.3: Defrosting cycle

A Defrosting operaton Defrosting operaton
> >

= - T T T T T
Q
@©
Q
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0 -

1 cycle time
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TRANE TVR Ultra HR 50/60Hz

10 Operating Limits
Figure 2-10.1: Cooling operating limits Figure 2-10.2: DHW operating limits
55
50 45 T
45 40 Cooling IDU
required
DHW operatiol
40 c 35 range
el
35 © 30
— ©
3 8
S 30 > 25
= £
£ 25 3 2 20 S
[ c © ©
g L = 15 Q
g 20 o e 8
2 2 2 =
5 15 & g 10 I
o o o
T E [
5 10 g > 8
5 [0)
5 S 0 I
= o]
3 14
0 -5
-5 -10
Low temp.
-10 operation rang -15
for MS01 20
-15
-20 -25

Indoor temperature (°C WB) Indoor temperature (°C WB)

Figure 2-10.3: Heating operating limits
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20

15
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10

Outdoor temperature (°C WB)
o
Range for continuous heating operation

0
10 15 20 25 30 35

Indoor temperature (°C DB)

Notes:
1. These figures assume the following operating conditions:
= Equivalent piping length: 7.5m
= Level difference: 0
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11 Sound Levels

11.1 Overall

Table 2-11.1: Sound pressure level
Model dB(A) Model dB(A) Model dB(A)
8HP 58 26HP 64 44HP 68
10HP 58 28HP 65 46HP 68
12HP 60 30HP 66 48HP 69
14HP 61 32HP 67 50HP 69
16HP 64 34HP 68 52HP 69
18HP 65 36HP 68 54HP 70
20HP 65 38HP 68 56HP 70
22HP 62 40HP 68 58HP 70
24HP 63 42HP 67 60HP 70

Notes:
1. Sound pressure level is measured at a position 1m in front of the unit and 1.3m above the floor in a semi-anechoic chamber. During in-situ operation,
sound pressure levels may be higher as a result of ambient noise.

Figure 2-11.1: Sound pressure level measurement (unit: mm)
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11.2 Octave Band Levels

Figure 2-11.2: 8HP octave band level
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Figure 2-11.3: 10HP octave band level g
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Figure 2-11.4: 12HP octave band level
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Figure 2-11.5: 14HP octave band level
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Figure 2-11.6: 16HP octave band level
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Figure 2-11.7: 18HP octave band level (@]
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Figure 2-11.8: 20HP octave band level
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12 Accessories

12.1 Outdoor Unit Standard Accessories

Table 2-12.1: Outdoor unit standard accessories

TVR Ultra HR 50/60Hz

Name Shape Quantity Function
Installation manual 1
Owner’s manual
Erp. information 1
Information requirements 1
Tie wrap X 2
Screw pack - 1 Reserved for maintenance
N
90° elbow 1 To connect piping (For 10-20HP)
Seal plug @ 8 To clean pipes
Connection pipe 3 To connect gas and liquid pipes
Matched resistor = 2 Enhances communication stability
Wrench e oo 1 Removing side plate screws
12.2 Mode Selection Box Standard Accessories
Table 2-12.2: MS01 standard accessories
Name Shape Quantity Function
MS installation & operation manual m 1
Adapter pipe (for liquid pipe) (] 1
Adapter pipe (for high pressure gas pipe) D::[D 2 Connect the MS box and the outdoor unit.
Adapter pipe (for low pressure gas pipe) D::[D 2
Table 2-12.3: MS04-12 standard accessories
Name Shape Quantity Function
MS installation & operation manual 1
Connect the drainage port of the MS box and the
Drainage pipe 2
PVC water pipe.
Fasten the connector between the drainage pipe
Snap ring 2
and the MS drainage port.
( ) [ T 1 1
Adapter pipe (for liquid pipe
| 1
ED]D 1 Connect the MS box and the outdoor unit.
Adapter pipe (for high pressure gas pipe) D]:[D 1 The quantity of adapter pipe (for liquid pipe) of
MS08/MS10/MS12 is 2.
1
Adapter pipe (for low pressure gas pipe) D::[D
1
Matched resistor K% 4 Enhances communication stability
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12.3 Optional Accessories

Table 2-12.4: Optional accessories

TRANE

O

Packed dimensions Net/gross weight
Optional accessories Model Function
(mm) (kg)
TODKOO2HRU 272x167%232 2.7/3.5
Outdoor branch joint kits
TODKOO3HRU 472x157%x312 4.9/6.1
Branch joint kits /branch TRDKOS6HP 290x105x100 03/04
headers for joints between
. . TRDK112HP 290x105x100 0.4/0.6 o . . .
indoor units and MS box Distribute refrigerant to indoor units
TRDKO57HRU 257%127x%107 0.2/0.4 and balance flow resistance between
outdoor units
TRDK112HRU 287%137%107 0.8/1.0
Branch joint kits for joints
between MS box and TRDK242HRU 297x167%177 1.3/1.6
outdoor units
TRDK354HRU 372%197%x187 1.7/2.4
TRDK573HRU 432x222%227 2.4/3.5
o Connect lager capacity indoor unit
Branch joint kits for MS box TRIJO95HRU 287%x137%107 0.3/0.7

(capacity is 16-28 kW)
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1 Preface to Part 3

1.1 Notes for Installers Boxes

The information contained in this Engineering Data Book may primarily be of use during the system design stage of a TVR
Ultra HR Series project. Additional important information which may primarily be of use during field installation has been
placed in boxes, such as the example below, titled “Notes for installers”.

Notes for installers

= Notes for installers boxes contain important information which may primarily be of use during field installation,
rather than during desk-based system design.

1.2 Definitions
In this Engineering Data Book, the term “applicable legislation” refers to all national, local and other laws, standards, codes,

rules, regulations and other legislation that apply in a given situation.

1.3 Precautions
All system installation including installation of piping and electrical works must only be carried out by competent and

suitably qualified, certified and accredited professionals and in accordance with all applicable legislation.
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2 Unit Placement and Installation

2.1 Outdoor Units
2.1.1 Placement considerations

Placement of outdoor units should take account of the following considerations:
= Air conditioners should not be exposed to direct radiation from a high-temperature heat source.
= Air conditioners should not be installed in positions where dust or dirt may affect heat exchangers.

TVR Ultra HR 50/60Hz

= Air conditioners should not be installed in locations where exposure to oil or to corrosive or harmful gases, such as

acidic or alkaline gases, may occur.

= Air conditioners should not be installed in locations where exposure to salinity may occur unless the anti-corrosion

treatment for high-salinity areas customization option has been added and the precautions described in Part 3, 10

“Installation in Areas of High Salinity” a

re taken.

= Qutdoor units should be installed in well-drained, well-ventilated positions that are as close as possible to the indoor

units.

2.1.2 Spacing

Outdoor units must be spaced such that sufficient air may flow through each unit. Sufficient airflow across heat

exchangers is essential for outdoor units to function properly. Figures 3-2.1 to 3-2.3 show spacing requirements in three

different scenarios.

If the particular circumstances of an installation require a unit to be placed closer to a wall than specified in Figures 3-2.1
to 3-2.3, a discharge duct should be installed. Refer to Part 3, 3 “Outdoor Unit Ducting and Shielding”. Depending on the
height of adjacent walls relative to the height of the units, ducting may be required. Refer to Part 3, 3 “Outdoor Unit

Ducting and Shielding”.

Figure 3-2.1: Single unit installation (unit: mm)

1000 or more

>800mm

1000 or more

1000 or more

Front
1000 or more

Figure 3-2.2: Single row installation (unit: mm)

PIIGIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIA

1000 or more

2 1000 or more S
7 100 to 500 100 to 500 N
4 - = T 5 le— | e §
7 N
7 N
1 ©®®®S @@
7 N
Y N
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/ 1000 or more Front 1000 or more N
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>800mm

=

|11
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Figure 3-2.3: Multi-row installation (unit: mm)

LT

1000 or more
_,. 100 to 500
\ 1000 or more
1000 or more 000 or more  Front | |[100to500 ™ E
_,, 400 to 500 S
[ee)
@0 ©® @@ "

1000 or more

1000 or more

M000 or more _ Front 100 to 500
100t0500 '

oo eeee

100 to 500 1000 or more

1000 or more/

1000 or more  Front

AT EEEENENANANANANANR A NARARANANANNNNY

If obstacles are around the outdoor unit, they must be 800mmbelow the top of the outdoor unit. Otherwise, a mechanical

exhaust device must be added.

Figure 3-2.4: Mechanical exhaust device requirements

Table 3-2.1: Mechanical exhaust
@ device requirements
A A > 45°

@ © (D’); @ B B > 300 mm
® [ % ® ® | C C > 1000 mm

Airflow deflector

] s — = = =
4 7 7 SIS
Front view Side view Front view Front view
(Single outdoor unit) (two outdoor units (three outdoor
combined) units combined)

2.1.3 Master and slave unit positioning

In systems with multiple outdoor units, the units should be placed in order from largest capacity unit to smallest capacity
unit. The largest capacity unit must be placed on the first branch, and be set as the master unit, while the others should be
set as slave units. Refer to the TVR Ultra HR Service Manual, Part 4 for details of how to set units as master/slave.

The example in Figure 3-2.5 illustrates the placing of units in a 46HP combination:

TVR Ultra HR Series Engineering Data Book

= Place the 18HP unit on the first branch and set it as the master unit.
= Place the 16HP and 12HP units on the next branches and set them as slave units.
Figure 3-2.5: Positioning of master and slave units

18HP 16HP 12HP

Outdoor unit
(46HP)

l d Ed [

- \/J
The first branchjoint/ ; MS

Indoor Indoor Indoor
unit A unit B unit C
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2.1.4 Base structures
Outdoor unit base structure design should take account of the following considerations:
= A solid base prevents excess vibration and noise. Outdoor unit bases should be constructed on solid ground or on
structures of sufficient strength to support the units’ weight.
= Bases should be at least 200mm high to provide sufficient access for installation of piping.
= Either steel or concrete bases may be suitable.
= A typical concrete base design is shown in Figure 3-2.6. A typical concrete specification is 1 part cement, 2 parts sand
and 4 parts crushed stone with ®10mm steel reinforcing bar. The edges of the base should be chamfered.
= To ensure that all contact points are equally secure, bases should be completely level. Base design should ensure that
the points on the units’ bases designed for weight-bearing support are fully supported. Bolt spacings should be as per
Figure 3-2.7 and Table 3-2.2.
= A drainage ditch should be provided to allow drainage of condensate that may form on the heat exchangers when
the units are running in heating mode. The drainage should ensure that condensate is directed away from roadways
and footpaths, especially in locations where the climate is such that condensate may freeze.

Figure 3-2.6: Outdoor unit typical concrete base structure design (unit: mm)

Outdoor unit

)

®10 Expansion bolt

Rubber anti-vibration pads

Solid ground / surface Concrete base h=200

Table 3-2.2: Expansion bolt spacings

B Dimension (mm) 8-12HP 14-20HP
< A - A 740 1090
- e o B 990 1340
T - c 723 723
i D 790 790

15x23 long u-shape hole
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2.1.5 Acceptance and unpacking

Notes for installers ‘,s(

= When units are delivered check whether any damage occurred during shipment. If there is damage to the

surface or outside of a unit, submit a written report to the shipping company.
= Check that the model, specifications and quantity of the units delivered are as ordered.
= Check that all accessories ordered have been included. Retain the Owner's Manual for future reference.

2.1.6 Hoisting

Notes for installers ‘,s(

= Do not remove any packaging before hoisting. If units are not packaged or if the packaging is damaged, use

suitable boards or packing material to protect the units.
= Hoist one unit at a time, using two ropes to ensure stability.
= Keep units upright during hoisting, ensuring that the angle to the vertical does not exceed 30°.

2.2 Mode Selection Box
2.2.1 Placement considerations
Placement of indoor units should take account of the following considerations:
= To prevent the refrigerant noise from disturbing the people in the room, keep at least 5 m of piping between the
occupied room and the MS box.
= [f there is no false ceiling in the room, please add sound insulation around the piping between the MS box and the
indoor unit, or keep a much longer distance between the MS box and occupied room.
= To prevent excessive noise or vibration during operation, suspension rods or other weight-bearing fixings should
typically be able to bear twice the unit’s weight.
= Sufficient space for drain piping and for access during servicing and maintenance should be allowed.

2.2.2 Spacing
MS box must be spaced such that servicing and maintenance should be allowed. Figures 3-2.8 to 3-2.9 show spacing

requirements for MS box.

TVR Ultra HR Series Engineering Data Book
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Figure 3-2.8: MS01 installation requirement (unit: mm)

Ceiling concrete Unit: mm
Firmly secured pipe 150 or more Firmly secured pipe
hanger hanger
Refrigerant pipe
:U;U:u:ﬂ% £ /
E 1] 1]
/ 1000 or less
1000 or less 50 or more
Ceiling
AN
Top surface of the MS —
]| —n
N ®  Control box
500 or more
500 or more
N 400 or more Z
N

TVR Ultra HR 50/60Hz
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MS04-12
Figure 3-2.9: MS04-12 installation requirement (unit: mm)

Ceiling concrete
7z

& roANE
A — 4

Unit: mm

150 or more

/

Firmly secured pipe
hanger

Refrigerant pipe

1000 or less 1000 or less
50 or more
Ceiling
N
Ceiling concrete Unit: mm
Firmly secured pipe 150 or more
hanger

Refrigerant pipe 0 i I

1000 or less

Ceiling
|

50 or more

T272222777772/7%  Unit: mm

400 or more

A Confrol box

Top surface of the MS
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2.2.3 Hanging brackets

MS box hanging brackets installation should take account of the following considerations:

= Use a suspension bolt size of M10

= Use mold-in inserts and embedded foundation bolts for new installations or hole-in anchor bolts or similar hardware

for existing installations, taking care to install them in a manner that can withstand the unit’s weight.

Figure 3-2.10: Suspension bolt spacing

Table 3-2.3: Suspension bolt spacing (unit: mm)

A Model A B

MS01 483 172
MS04

702 383
MS06
MS08
MS10 1008 383
MS12

2.2.4 Acceptance and unpacking

TVR Ultra HR 50/60Hz

Notes for installers ’5(

= Check that all accessories ordered have been included.

surface or outside of a unit, submit a written report to the shipping company.

= Check that the model, specifications and quantity of the units delivered are as ordered.

= When units are delivered check whether any damage occurred during shipment. If there is damage to the

2.2.5 Multiple installations for MS01
Electric control box replacing

If the installation location of the electric control box must be changed because of the installation conditions, follow these

steps (1) to (4):

(1) Remove the screws and pull off the electrical box cover.

Figure 3-2.11: Step 1 for electric control box replacing

(2) Remove 1 screw shown in the figure on the below. Remove the sealing plate.
Figure 3-2.12: Step 2 for electric control box replacing
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(3) Remove 4 screws shown in the figure on the below, remove the electrical box to the opposite side.
Figure 3-2.13: Step 3 for electric control box replacing

To opposite side

(4) Attach the electrical box and electrical box cover to the other side and secure them with the screws. Attach the

sealing plate with 1 screw.

Figure 3-2.14: Step 4 for electric control box replacing

Electrical box

Electrical box cover I Top surface of the MS

TVR Ultra HR Series Engineering Data Book

Sealing plate

Change to wall-mounted type
MSO01 has two different installation types: ceiling-suspended type and wall-mounted type. The factory default installation
type is ceiling-suspended type, if the installation type must be changed to wall-mounted type, follow these steps (1) to (4):
(1) Remove the 8 screws shown in the figure and pull off 4 hooks.
(2) Attach the hooks shown in the figure with 8 screws from the previous step.

Figure 3-2.15: Step 1 for wall-mounted type replacing Figure 3-2.16: Step 2 for wall-mounted type replacing

hook
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(3) Create a gap between the wall, screw in the temporary screws (M5, field supply), and hang the MS box.
(4) After checking with a level that the MS box is horizontal, fix the unit with 8 screws (M5, field supply).

Figure 3-2.17: Step 1 for wall-mounted type replacing Figure 3-2.18: Step 2 for wall-mounted type replacing

M5, field supply Top surface of the MS

.
T

2.3 Indoor Units
2.3.1 Placement considerations
Placement of indoor units should take account of the following considerations:
= Sufficient space for drain piping and for access during servicing and maintenance should be allowed.
= To ensure a good cooling/heating effect, short-circuit ventilation (where outlet air returns quickly to a unit’s air inlet)
should be avoided.
= To prevent excessive noise or vibration during operation, suspension rods or other weight-bearing fixings should
typically be able to bear twice the unit’s weight.

Notes for installers ‘,5(

= Before installing an indoor unit, check that the model to be installed is as specified in the construction drawings

and confirm the correct orientation of the unit.

= Ensure that units are installed at the correct height.

= To allow smooth condensate drainage and to ensure unit stability (to prevent excessive noise or vibration),
ensure that units are level to within 1° of the horizontal. If a unit is not level to within 1° of the horizontal, water

uoljejjeisu] pue ugisaqg wIsAs - € ued

leakage or abnormal vibration/noise may occur.
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3 Outdoor Unit Ducting and Shielding

3.1 Ducting Requirements
Depending on the height of adjacent walls relative to the height of the units, ducting may be required to ensure proper air
discharge. In the situation depicted in Figure 3-3.1, the vertical section of ducting should be at least H-h high.

Figure 3-3.1: Adjacent wall higher than outdoor unit

i

<
1
I Duct
—— -
T 5|H
IIH
/|
/|
)
< y
)\
/|
/|
A L

3.2 Design Considerations
Outdoor unit ducting design should be take account of the following:
= Each duct should contain no more than one bend.
= Vibration isolation should be added to the connection between the unit and the ducting to avoid vibration/noise.
= Louvers are installed for safety, they should be installed at an angle no greater than 15° to the horizontal, to minimize

the impact on airflow.

TVR Ultra HR Series Engineering Data Book
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3.3 Ducting for 8/10/12HP Units
3.3.1 Option A — Transverse ducting

Figure 3-3.2: Transverse ducting for 8/10/12HP units (unit: mm)

750

< [
£ -

o] [ o

Table 3-3.1: Duct dimensions

TVR Ultra HR 50/60Hz

Radius E 8xST3.9

self-threading screws

Air outlet louver

Table 3-3.2: External static pressure

3.3.2 Option B — Longitudinal ducting
Figure 3-3.3: Longitudinal ducting for 8/10/12HP units (unit: mm)

704

Table 3-3.3: Duct dimensions

Dimensions (mm) ESP (Pa) | Remarks
A A >300 0 Factory default
B B > 250 0-20 | Remove steel mesh and connect to duct < 3m long
C C <3000 20-80 Dial switch 5S4 setting
D 731<D<770
E E=A+731
0 0<15°

8x ST3.9

Air outlet louver

Remove the
steel mesh first

Remove the
steel mesh first

Support
3 c ) self-threading screws
| Radius E
I
A
/ Radius
)
B 750 1
N ]

Table 3-3.4: External static pressure

Dimensions (mm) ESP (Pa) | Remarks
A A >300 0 Factory default
B B > 250 0-20 Remove steel mesh and connect to duct < 3m long
C C <3000 20-80 Dial switch 5S4 setting
D D > 750
E E=A+750
0 0<15°
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TVR Ultra HR 50/60Hz
Ducting for 14/16/18/20HP Units
3.3.3 Option A — Transverse ducting

Figure 3-3.4: Transverse ducting for 14/16/18/20HP units (unit: mm))

800

Support

o
o

Table 3-3.5: Duct dimensions

Radius 8 x ST3.9
C E self-threading screws
_ [
2 / \ A
/ Radius
770
B
L)
—J|
—)
0 )|
——

e

Air outlet louver

Table 3-3.6: External static pressure

SRR

Wharareree e

3.3.4 Option B - Longitudinal ducting

Dimensions (mm) ESP (Pa) | Remarks
A A >300 0 Factory default
B B > 250 0-20 | Remove steel mesh and connect to duct < 3m long
C C <3000 20-80 Dial switch 5S4 setting
D D >770
E E=A+770
0 0<15°

Figure 3-3.5: Longitudinal ducting for 14/16/18/20HP units (unit: mm)

740

Support

il

100
e
—

|
la—/——;

00N
annm

[
[

Table 3-3.7: Duct dimensions

Air outlet louver

c Radius E
A
Radius
Y
B 1290
(=[] (s

Table 3-3.8: External static pressure

IR

Wy
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Dimensions (mm) ESP (Pa) | Remarks
A A >300 0 Factory default
B B > 250 0-20 Remove steel mesh and connect to duct < 3m long
C C <3000 20-80 Dial switch 5S4 setting
D D>1290
E E=A+1290
0 0<15°

Remove the
steel mesh first

8 x ST3.9

self-threading screws

Remove the
steel mesh first

'
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3.4 Fan Performance
The default external static pressure of outdoor units is zero. With the steel mesh cover removed the external static
pressure is 0-20Pa.

Figure 3-3.6: 8HP units fan performance Figure 3-3.7: 10HP units fan performance
120 120
= 100 80Pa 100 ~_goPa
o —_
s 5
3 80 60Pa ° 80 60Pa
3 5
a ?
9 o
= 60 40Pa a 60 40Pa
Z g
- 20Pa g 40~ _20pa
w 2
OPa i OPa A
20 20 L
-+
w
0 9000(rated) 0 9500(rated) '
(7))
7650 8150 8650 9150 9650 10150 8075 8575 9075 9575 10075 10575 ﬁ
Air flow (m?3h) Air flow (m?3h) FD"
3
O
Figure 3-3.8: 12HP units fan performance Figure 3-3.9: 14HP units fan performance 8
o
120 120 S
[«))
>
o
100 80Pa 100 80Pa =
© >
—_ o 4!
© ~ (o
o o 60Pa =
o 80 ™_goPa 3 80 )
5 B =
[} —
¢ o 40Pa E
5 Q
S 60 ™~40Pa 7 60
o) o2
Iz 2
g 40 20Pa g 40 20Pa
2 w
i 0Pa OPa
20 20
10000(rated) 0 14000(rated)
0 8500 9000 9500 10000 11000 1150C 11900 12900 13900 14900 15900
Air flow (m?3h) Air flow (md/h)
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Figure 3-3.10: 16HP units fan performance Figure 3-3.11: 18/20HP units fan performance
120 120
100
100 | "gopa - 80Pa
— a
©
o (0]
— 80 5 80
o 60Pa 2 60Pa
2 o
73 S
40P
S 60 L 60 £
© 40Pa %
0 —
7] ©
2 £ 20Pa
g 40 20Pa g 40
L - 0Pa
] OPa
20 20
0 14900(rated) 0 15800(rated)
13500 14500 15500 16500 14000 15000 16000 17000
Air flow (m?%¥h) Air flow (m3h)

Notes for installers

= Before instal outdoor unit ducting, be sure to remove
the unit’s steel mesh cover, otherwise airflow will be
adversely affected.

3.5 Snow Shielding
In areas of high snowfall, snow shields should be installed on air inlets and outlets to prevent snow from entering the units.
Additionally, the height of the base support should be higher than the highest snow level of local area.

Figure 3-3.12: Outdoor unit snow shielding

TVR Ultra HR Series Engineering Data Book

Snow shield for air inlet Snow shield for air outlet

Snow shield for air inlet
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4 Refrigerant Piping Design

4.1 Design Considerations
Refrigerant piping design should take account of the following considerations:
= The amount of brazing required should be kept to a minimum.
= On the two inside sides of the first indoor branch joint (“A” in Figures 3-4.2, 3-4.3 and 3-4.4) the system should, as far
as possible, be equal in terms of number of units, total capacities and total piping lengths.

4.2 Material Specification
Only seamless phosphorus-deoxidized copper piping that complies with all applicable legislation should be used. Temper
grades and minimum thicknesses for different diameters of piping are specified in Table 3-4.1.

Table 3-4.1: Piping temper and thickness

Piping outer diameter Minimum thickness
Temper!

(mm) (mm)
$6.35 0.8
$9.53 0 0.8
®127 (annealed) 0.8
®15.9 1.0
$19.1 1.0
$22.2 1.2
®25.4 1.2
$28.6 1.3
$31.8 1/2H 1.5
®38.1 (half hard) 1.5
®41.3 1.5
®44.5 1.5
®54.0 1.8

Notes:

1. O: coiled piping; 1/2H: straight piping.
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4.3 Permitted Piping Lengths and Level Differences

4.3.1 Connection with only TVR indoor units

The piping length and level difference requirements that apply are summarized in Table 3-4.3 and are fully described as
follows (refer to Figure 3-4.2):

1. Requirement 1: The total length of piping in each refrigerant system should not exceed 1000m. When calculating the
total length of piping, the actual length of the indoor main pipes (the piping between the first indoor branch joint and
the MS box, L2 to L9) should be doubled.

2. Requirement 2: The piping between the farthest indoor unit and the first outdoor branch joint should not exceed
175m (actual length) and 200m (equivalent length). (The equivalent length of each branch joint is 0.5m and the
equivalent length of each MS box is 1m.) When the equivalent piping length from outdoor units to the farthest indoor
unit is larger than 90 m, the liquid pipe of the main pipe (L1) should be increased as Table 3-4.2

3. Requirement 3: The piping between the farthest indoor unit (N8) and first indoor branch joint (A) should not exceed
40m in length (L2 + L4 + f + i £ 40m) unless the following conditions are met and the following measures are taken, in
which case the permitted length is up to 90m:

Conditions:

a) The piping from each indoor unit to its nearest branch joint or MS box does not exceed 40m in length (a to m
each £40m).

b) The difference in length between {the piping from the first indoor branch joint (A) to the farthest indoor unit
(N8)} and {the piping from the first indoor branch joint (A) to the nearest indoor unit (N3)} does not exceed 40m.
Thatis: (L1+ L2+ L4 +f+i)-(L1+ L2+ L3 +c)<40m.

Measures:
Table 3-4.2: Diameter increase requirements

a) Increase the diameter of the indoor main pipes (the piping between
he f ind b h ioi 4 th b L bl Original (mm) Increased (mm)
the first indoor branch joint and the MS box, L, to Ly) as per Table ©9.53 0127
3-4.2, except for indoor main pipes which are already the same size as »12.7 ®15.9
the main pipe (L1), for which no diameter increases are required. ®15.9 ®19.1
. . . . ®19.1 ®22.2
4. Requirement 4: The largest level difference between indoor unit and 222 254

outdoor unit should not exceed 110m.
If the outdoor unit is above and the level difference is greater than 50 m, the
liquid pipe of the main pipe (L1) should be increased as Table 3-4.2. And itis  Figure 3-4.1: Oil return bend (unit: mm)

recommended that an oil return bend with dimensions as specified in Figure

3-4.1is set every 10m in the gas pipe of the main pipe.

If the outdoor unit is below and the level difference is more than 40 m, the 300

liquid pipe of the main pipe (L1) should be increased as Table 3-4.2. or more"
5. Requirement 5: The largest level difference between indoor units should not \ ’

exceed 30m. J 300

) or more

6. Requirement 6: Piping between outdoor unit and outdoor branch joint — -

should not exceed 30m. g1 <10 m; g2+G1<10m; g3+G1<10m

Notes:
1. The size of main liquid pipe (L1) and indoor main liquid pipes (L2 to L9) can only be increased once if one or more of requirements are met in the
requirement 2 to requirement 4.
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Figure 3-4.2: Permitted refrigerant piping lengths and level differences
(Slave 2)(Slave 1) (Master)

OUTDOOR UNITS . p @ N13 = 3
(One or more outdoor units) o
I
N o Vi
i} o el Sz
5 0 5
5 g3 92 gt [emmsmmme ey § L9 A N1 5
2 RS L5 ¢ L6 2
c E G1 i D ' ey
2o First branch i g
z - LEGEND L2 i 2
= o : . < =
g : Q Branch joint . MaX|.mum ecl]u.lvalent single plplngllength < 2(.)0. m °
85 ) B Maximum piping length from the first branch joint to 8
€ 5| | = Indoor unit the farthest indoor unit < 90 m S
é :.8 ] MS box L4 Maximum piping !ength from MS Box to g
S 3 L3 S |« downstream indoor unit <40 m S
oo [ ] Header branch 4 T
D L O
QL ®© [MS | i Header Q@
€ ‘ IS
: :
= a b c d e ¢] =
= =
= N2 = = N5 =
N1 N3 N4 N6 N8
Legend
gl,g2,83,G1 Outdoor unit connection pipe
L, M Outdoor unit branch joint
L1 Main pipe
L2 to L9 Indoor unit main pipe
AtoD Branch joint between main pipe and MS
1,1 Branch joint between MS and indoor unit
atop Indoor unit auxiliary pipe
N1 to N13 TVR indoor unit

Notes:

1. When multiple MS units are used in a single system, they should be installed in parallel.

2. Header branch can only be installed downstream of MS.

3. Branches and others header branches cannot be installed downstream of the head branch.

Table 3-4.3: Summary of permitted refrigerant piping lengths and level differences

Permitted values Piping in Figure 3-4.2
Total piping length! <1000m L1+ 2 x 2{L2 to L9} + Z{a to p}
Piping between farthest indoor | Actual length <175m
)2 unit and first outdoor branch L1+L2+L4+f+i
& joint? Equivalent length <200 m
Q
@ - - . o
IS Piping b.efween farthest indoor unit and first indoor < 40m / 90m L2+ Ld+f+i
.E- branch joint3
Piping between MS to downstream indoor unit <40m f+i
< ; 82+G1< ;
Piping between outdoor unit and outdoor branch joint <10m gl<10m; g2+Gl <10m;
g3+G1<10m
« Largest level difference between indoor unit and
] 4 <110m
5 & outdoor unit
29
48
5 Largest level difference between indoor units <30m
Notes:
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1. Refer to Requirement 1, above.
Refer to Requirement 2, above.
Refer to Requirement 3, above.
Refer to Requirement 4 above.
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4.3.2 Connection with TVR indoor units and HT hydro module

The piping length and level difference requirements that apply are summarized in Table 3-4.4 and are fully described as

follows (refer to Figure 3-4.3):

1.

138

Requirement 1: The total length of piping in each refrigerant system should not exceed 600m. When calculating the
total length of piping, the actual length of the indoor main pipes (the piping between the first indoor branch joint and
the MS box, L2 to L9) should be doubled.

Requirement 2: The piping between the farthest indoor unit and the first outdoor branch joint should not exceed
135m (actual length) and 160m (equivalent length). (The equivalent length of each branch joint is 0.5m and the
equivalent length of each MS box is 1m.) When the equivalent piping length from outdoor units to the farthest TVR
indoor unit or HT hydro module unit is 2 90 m, the liquid pipe of the main pipe (L1) should be increased as Table
3-4.2.

Requirement 3: The piping between the farthest indoor unit (N8) and first indoor branch joint (A) should not exceed
40m in length (L1 + L2 + L4 + f + i £ 40m). The piping between HT hydro module and first branch joint should not
exceed 40m in length (L5 + L9 +0 < 40m)

Table 3-4.2: Diameter increase requirements

Requirement 4: The largest level difference between indoor unit or HT

] Original (mm) Increased (mm)
hydro module and outdoor unit should not exceed 50m when the outdoor ©9.53 12,7
unit is above. The largest level difference between indoor unit or HT hydro 012.7 ®15.9
module and outdoor unit should not exceed 40m when the outdoor unit is ®15.9 ®19.1
bel ®19.1 ®22.2
elow. 022.2 025.4

Requirement 5: The largest level difference between indoor units should

not exceed 30m.

Requirement 6: Piping between outdoor unit and outdoor branch joint should not exceed 30m. g1 < 10 m; g2+G1 <
10m; g3+G1<10m
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Figure 3-4.3: Permitted refrigerant piping lengths and level differences
(Slave 2)(Slave 1) (Master)

OUTDOOR UNITS ) N13
(One or more outdoor units)
= & n N12
$ [« L9
g3 92 g1 e mmm e m_Z 7 N11 N10
q%pu A L5 cl , LgMS | !
First branch 7 IMS]— | N9
LEGEND - Maxi ivalent single piping length <k160
- aximum equivalent single piping length < m
B h joint
Q ranch join B Maximum piping length from the first branch joint
£~ Indoor unit to the farthest indoor unit < 40 m

] MSbox

[ ] Header branch
@ HT hydro module

Maximum level difference between indoor units < 30 m

Maximum level difference between Indoor unit and
outdoor unit < 50 m

a b
4 A,
pi— N2 =
N1 N3 N4 N6 N7 N8
Legend
gl,g2,83, Gl Main pipe
LM Outdoor unit connection pipe
L1 Qutdoor unit branch joint
L2 to L9 Main pipe
AtoE Indoor unit main pipe
I Branch joint between main pipe and MS or HT hydro module
atoo Branch joint between MS and indoor unit
N1to N11 TVR indoor unit
N12,N13 HT Hydro module
Table 3-4.4: Summary of permitted refrigerant piping lengths and level differences
Permitted values Piping in Figure 3-4.5
Total piping length! <600 m L1+ 2 x 2{L2 to L9} + Z{a to 0}
P .Plplng bet.ween farthest TVR Actual length <135m
5 indoor unit or HT hydro .
5 irst i L1+L2+L4+f+i
g module and first indoor X
w branch joint2 Equivalent length <160 m
‘a T - -
= Piping betwe(.-':n farthest TVR indoor unit or HT hydro <a0m L2414 +f+i
module and first branch joint?
- . . . 1<10m; g2+G1<10 m;
Piping between outdoor unit and outdoor branch joint <10m g m; & m
g3+G1<10m
g Largest level difference Outdoor unit is above <50m
< between TVR indoor unit or
] HT hydro module and Outdoor unit is
£ e <40m
5 outdoor unit below
% Largest level difference between TVR indoor units <30m
- or HT hydro module -
Notes:

1. Refer to Requirement 1, above.
Refer to Requirement 2, above.
Refer to Requirement 3, above.
Refer to Requirement 4, above.

W
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4.3.3 Connection with TVR indoor units and AHU kits
The piping length and level difference requirements that apply are summarized in Table 3-4.5 and are fully described as

follows (refer to Figure 3-4.4):

1.

140

Requirement 1: The total length of piping in each refrigerant system should not exceed 1000m. When calculating the
total length of piping, the actual length of the indoor main pipes (the piping between the first indoor branch joint and
the MS box, L2 to L13) should be doubled.

Requirement 2: The piping between the farthest indoor unit and the first outdoor branch joint should not exceed
175m (actual length) and 200m (equivalent length). (The equivalent length of each branch joint is 0.5m and the
equivalent length of each MS box is 1m.) When the equivalent piping length from outdoor units to the farthest TVR
indoor unit or AHU is = 90 m, the liquid pipe of the main pipe (L1) should be increased as Table 3-4.2.

Requirement 3: The piping between the farthest indoor unit (N8) or AHU (N11) and first indoor branch joint (A)
should not exceed 40m.

Requirement 4: The largest level difference between indoor unit or AHU
Table 3-4.2: Diameter increase requirements

and outdoor unit should not exceed 50m when the outdoor unit is above.
he | | | diff b ind ) AHU and q ] Original (mm) Increased (mm)
The largest level difference between indoor unit or and outdoor unit ©9.53 012.7
should not exceed 40m when the outdoor unit is below. 012.7 ®15.9
Requirement 5: The largest level difference between indoor units or AHUs ®15.9 ®19.1
hould not d30 ®19.1 ®22.2
should not excee m. 222 5.4

Requirement 6: Piping between outdoor unit and outdoor branch joint
should not exceed 30m. g1 <10 m; g2+G1<10m; g3+G1<10m
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Figure 3-4.4: Permitted refrigerant piping lengths and level differences

Maximum level difference between Indoor

(Slave 2)(Slave 1) (Master)

unit and outdoor unit <50 m

OUTDOOR UNITS
(One or more outdoor units)

TVR Ultra HR 50/60Hz

|

VRF DX AHU control box 2

g3 g2 g1

Ii}:b(m L1
First branch

LEGEND
Q Branch joint

> Indoor unit
| | MS box

[ ] Header branch

s |y

L2

Maximum equivalent single piping length < 200 m

B Maximum piping length from the first branch joint to
the farthest indoor unit. < 40.m

Maximum level difference between indoor units <30 m

= = =
N1 N3 N4 N6 N7 N8
Legend
gl,g2,83,G1 Outdoor unit connection pipe
L, M Outdoor unit branch joint
L1 Main pipe
L2 to L7 Indoor unit main pipe
AtoC Branch joint between main pipe and MS
aton Indoor unit auxiliary pipe
N1 to N8, N10 TVR indoor unit
N9, N11 AHUs
gl, g2,83, Gl Outdoor unit connection pipe

Table 3-4.5: Summary of permitted refrigerant piping lengths and level differences

Permitted values

Piping in Figure 3-4.6

Total piping length <1000 m L1+ 2 x 2{L2 to L7} + Z{a to n}
P ?lpmg bet.ween farthest TVR Actual length <175m
5 indoor unit and outdoor unit .
= . L1+L2+L4+f+i
b or the last multi-outdoor .
% piping branch 2 Equivalent length <200 m
'S v 5 o
5 P.lplng betw?e.n farthest TVR indoor unit or AHU and <a0m L2414 +f+i
first branch joint3
- . . . 1<10m; g2+G1<10m;
Piping between outdoor unit and outdoor branch joint <10m g m; & m
g3+G1<10m
«» | Largest level difference Outdoor unit is above <50 m
5 § between TVR indoor unit or
3 g AHU and outdoor unit* Outdoor unit is below <40m
-
=
T | Largest level difference between standard indoor
. <30m
units or AHUs
Notes:
1. Refer to Requirement 1, above.

Bl

Refer to Requirement 2, above.
Refer to Requirement 3, above.
Refer to Requirement 4, above.
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4.4 Selecting Piping Diameters
Tables 3-4.6 to 3-4.11 specify the required pipe diameters for the indoor and outdoor piping.

Figure 3-4.5: Selecting piping diameters
(Slave 2) (Slave 1)  (Master)

OUTDOOR UNITS o
(One or more outdoor units) N13

-
’Jh:r_-:nfL =] =" <\E 4 N12
.

g3 g2 g1 P
e //
L1 <'/\A L5 ~2
G1 ~
First branch
LEGEND L2
f'q Branch joint B\
@Indoor unit
L4
I:l Mode selection box
L3
I:l Header branch
MS
a b c
N2
N1 N3 N8
Legend
gl,g2,83,Gl Main pipe
LM Outdoor unit connection pipe
L1 Outdoor unit branch joint
L2to L9 Main pipe
AtoE Indoor unit main pipe
I Branch joint between main pipe and MS or HT hydro module
atoo Branch joint between MS and indoor unit
N1toN11 TVR indoor unit
N12, N13 HT hydro module
Figure 3-4.6: Outdoor connection pipes
3 2 1 N
Q—Lm ; :pg g—p_Mam pipe
Gl
Two units combination Three units combination
Table 3-4.6: Outdoor unit connection pipes (g1 to g3, G1)
Pipes Outdoor unit capacity Pipe Diameter (mm OD)
(HP) Liquid pipe Low Pressure Gas Pipe High Pressure Gas Pipe
8 ®9.53 ®19.1 ®15.9
10 ®9.53 ®22.2 ®19.1
gltog3 12 012.7 »28.6 ®19.1
14-16 ®12.7 ®28.6 ®22.2
18 ®15.9 ®28.6 ®22.2
<24 ®15.9 ®34.9 ®28.6
Gl 26-34 ®19.1 ®34.9 ©28.6
36 ®19.1 ®41.3 ©28.6
>38 ®19.1 ®41.3 ®34.9
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Table 3-4.7: Outdoor unit branch joint kits (L, M)

Number o.f Branch joint kit
outdoor units
2 L: TODKOO2HRU
3 L+M: TODKOO3HRU

Table 3-4.8: Main pipe (L1) and first branch joint (A)

Outdoor Unit Capacity Pipe Diameter (mm OD)
(HP) Liquid pipe Low Pressure Gas Pipe | High Pressure Gas Pipe Branch joint kit
8 ©9.53 ®19.1 ®15.9 TRDK112HRU
10 ©9.53 ©22.2 ®19.1 TRDK112HRU
12 ®12.7 ©28.6 ®19.1 TRDK242HRU
14-16 ®12.7 ©28.6 ©22.2 TRDK242HRU
18 ®15.9 ©28.6 ©22.2 TRDK242HRU
20-22 ®15.9 ©28.6 ©28.6 TRDK242HRU
24 ®15.9 ®34.9 ©28.6 TRDK354HRU
26-34 ®19.1 ®34.9 ©28.6 TRDK354HRU
36 ®19.1 ®41.3 ©28.6 TRDK573HRU
38-60 ®19.1 ®41.3 ®34.9 TRDK573HRU
Notes:
1. When the equivalent piping length from outdoor units to the farthest indoor unit exceed 90 m, or the level difference is greater

than 50 m (outdoor unit is above) or 40 m (outdoor unit is below), the liquid pipe of the main pipe (L1) should be increased as

Table 3-4.2.

Table 3-4.9: Indoor unit main pipes (L2 to L8) and indoor unit branch joint kits

uoljejjeisu] pue ugisaqg wIsAs - € ued

Total capacity of downstream Pipe Diameter (mm OD) Branch joint
indoor units (x 100W) Liquid pipe Low Pressure Gas Pipe High Pressure Gas Pipe kit

<168 ?9.53 ®15.9 ®12.7 TRDKO57HRU

168 <A<224 ?9.53 ®19.1 ®15.9 TRDK112HRU

224 <A<330 ?9.53 ©22.2 ®19.1 TRDK112HRU
330<A<470 ®12.7 ©28.6 ®19.1 TRDK242HRU
470<A<710 ®15.9 ©28.6 ©28.6 TRDK242HRU

710<A <1040 ®19.1 ®34.9 ©28.6 TRDK354HRU
1040<A ®19.1 ®41.3 ©28.6 TRDK573HRU

Notes:

1. Choose indoor main pipes from the above table in accordance with total downstream indoor capacity, which is the total capacity of all

the indoor units, exclude HT hydro module, connected downstream.
2. If there are HT hydro module connected to the system, the pipes (L9, n, o), only HT hydro module connected downstream, are selected

according to Table 3-4.10.
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Table 3-4.10: HT hydro module pipes (L9, n, o) and branch joint kits (only HT hydro module connected downstream)
Total capacity of downstream Pipe Diameter (mm OD) Branch joint kit
HT hydro module (x 100W) Liquid pipe Gas Pipe
<168 09.53 ®12.7 TRDKO57HRU
168 < B <224 09.53 ®15.9 TRDK112HRU
224 <B <330 09.53 ®19.1 TRDK112HRU
330<B <470 ©12.7 ®19.1 TRDK242HRU
470<B <710 ®15.9 ©28.6 TRDK242HRU
710 < B < 1040 ®19.1 ©28.6 TRDK354HRU
1040< B ®19.1 ©28.6 TRDK573HRU
Notes:
1. One or more HT hydro modules can be connected in the TVR Ultra HR system, HT hydro modules should be connecting to the first
branch joint or its downstream branch joints, never connecting to the MS or header branches.
2. Choose HT hydro module pipes from the above table in accordance with total downstream HT hydro module capacity, which is the total
capacity of all the HT hydro module connected downstream.
Table 3-4.11: Indoor unit auxiliary pipes (a to m) and branch joint kits between MS and downstream indoor units
Capa.city of indoor Pipe Diameter (mm OD) Branch joint kit
units (x 100W) Liquid pipe (mm) Gas pipe (mm)
A<56 ?6.35 ®12.7 TRDKO56HP
56 <A<160 ©9.53 ®15.9 TRDKO56HP
160 <A<224 ©9.53 ®19.1 TRDKO56HP
224 <A <280 ©9.53 ©22.2 TRDK112HP
Notes:
1. The branch joint kits are required only when two or more indoor units are connected to 1 port of MS.
2. Indoor units with a capacity more than 16 kW should be connected to 2 ports merged in a multi MS unit using branch joints
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(TRIJO95HRU). Merged ports must start on an odd number and with the next sequential even number (i.e. 1, 2 or 3, 4 and so on). And if

the single MS is used, the downstream Indoor units can be up to a maximum capacity of 32 kW.
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4.5 Mode Selection Box Selection and Piping
MS should be selected according to Table 3-4.12.

Table 3-4.12: MS box

Model name TMSBOXO01E | TMSBOX04E | TMSBOX06E | TMSBOX08E | TMSBOX10E | TMSBOX12E
Max. number of indoor unit groups 1 4 6 8 10 12
Max. number of units per group 8 5 5 5 5 5
Max. number of downstream indoor units 8 20 30 40 47 47
Max. capacity of each group of

kw 32 16 16 16 16 16
indoor units
Total capacity of downstream

kw <32 <49 <63 <85 <85 <85
indoor units
Table 3-4.13: Pipe size of MS
Model TMSBOXO01E TMSBOXO04E TMSBOXO06E TMSBOXO08E TMSBOX10E TMSBOX12E
Connect to Low pressure
outdoor gas pipe mm ?15.9 028.6 028.6 028.6 028.6 028.6
unit High pressure | o\ 012.7 $22.2 $22.2 0222 $22.2 $22.2

gas pipe

Connect to | Liquid pipe mm ©9.53 ?9.53 ?9.53 ?9.53 ?09.53 ?09.53
indoor
unit

MSO01 connection

Figure 3-4.7: MS Connecting to indoor unit < 32kW

Notes:
1.  If auto mode funition is required, only one indoor unit is can be connected.

2. All the indoor units connect to the same MS01 should operate the same mode to avoid mode conflict.

MS04-12 connection

Figure 3-4.8: MS Connecting to indoor unit < 16kW Figure 3-4.9: MS Connecting to indoor unit 16-28KW
ol o A il Ay
===-(indoor unitymax:5 units E==——>—indoor unit ymax: 1 unit,
= S max capacity:28kw
| =
| e
F—n —o
== e
F—rm —rm
[===—(indoor unitjmax:5 units [
I R
Notes:
1.  If auto mode funition is required, only one indoor unit is can be connected to one branch.

2 All the indoor units connect to the same MS branch should operate the same mode to avoid mode conflict.
3. Use optional branch pipe (Model: TRIJ095HRU) and merge the two ports to one, then large capacity (16-28KW) indoor unit can be connect to MS04-12.
4 The allowed ports merge: No.1&No.2, No.3& No.4, No.5&No.6, No.7&No0.8, N0.9&No0.10, No.11&No.12. Other ports is not allowed to merge.
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Figure 3-4.10: Right ports merge example Figure 3-4.11: Wrong ports merge example

T . I
. ‘121110 65 4 .E%% E%ﬂ
E B 87.8s 939 1] ;:cn ; Li2f108 8 7.6 5432 L) . o
o a = &
— X =

4.6 Selection Example

The example below illustrates the piping selection procedure for a system consisting of three outdoor units (16HP + 14HP +
12HP) and 11 TVR indoor units and 2 HT hydro modules. The system's equivalent length of all liquid pipes is not in excess
of 90m. Rooms install indoor unit N9, N10 and N11 need add refrigerant leak detection sensor.

¢  Figure 3-4.12: Refrigerant piping selection example
(o]
@
12HP 14HP 16HP
C
- o
© N13
(] (140
o0
n
= il el Sl E N12
GL.) (140
L9
(]
= o3 92 g1 N10
o0 A c | (160>
c L5
(W N} G1 L1 L6
g First branch 1 N9
= LEGEND L2 k (160
g Q Branch joint .
o = Indoor unit
I
E || MSbox L4
= :] Header branch L3
)
o @ HT hydro module VST Header
>
- i
a b c d
E
N2 (140) N5(140)
N1 (140 N3 (140> N4 (140) N6 (45) N7 (45 N8 (45
Legend
L1 Main pipe
L2to L9 Indoor main pipes
ato0 Indoor auxiliary pipes
AtoE Indoor branch joints
LM Outdoor branch joints
gltog3, G1 Outdoor connection pipes
N12 to N13 Hydronic module
MS1 to MS4 Mode switch box
Figures in parentheses indicate indoor unit capacity indexes.

Step 1: Select indoor auxiliary pipes

= |ndoor units N1 to N5 and N11 are of capacity 14kW. Refer to Table 3-4.8. Indoor auxiliary pipes a to e and m are

®15.9 / ®9.53.

= Indoor units N6 and N8 are of capacity 4.5kW. Refer to Table 3-4.8. Indoor auxiliary pipes g and | are ®12.7 / ©6.35.
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= Indoor units N9 to N10 are of capacity 16kW. Refer to Table 3-4.8. Indoor auxiliary pipes g and | are ©®15.9 / ©9.53.
= HT Hydro modules N12 to N13 are of capacity 14kW. Refer to Table 3-4.8. Indoor auxiliary pipes n and o are ®15.9 /
©®9.53.
Step 2: Select indoor branch joints between MS box and indoor units
= Refer to Table 3-4.8. Branch joint | are TRDKO56HP.
Step 3: Select indoor main pipes and MS box and indoor branch joints B to E
= The indoor units (N1 to N3) downstream of MS box MS1 have total capacity of 14 x 3 = 42kW. Refer to Table 3-4.4.
Indoor main pipe L3 is ®12.7 / ©28.6 / ®19.1. Refer to Table 3-4.12. MS box MS1 is TMSBOX04E.
= The indoor units (N4 to N8) downstream of MS box MS2 have total capacity of 14 x 2 +4.5 x 3= 41.5kW. Refer to Table
3-4.4. Indoor main pipe L7 is ®12.7 / ©28.6 / ®19.1. Refer to Table 3-4.12. MS box MS1 is TMSBOXO04E.
= The indoor units (N9 to N10) downstream of MS box MS3 have total capacity of 16 x 2 = 32kW. Refer to Table 3-4.4.
Indoor main pipe L3 is ®12.7 / O®28.6 / ®19.1. Refer to Table 3-4.12. MS box MS3 is TMSBOXO1E.
= The indoor units (N11) downstream of MS box MS4 have total capacity 14kW. Refer to Table 3-4.4. Indoor main pipe
L8 is ®9.53 / ®15.9 / ®12.7. Refer to Table 3-4.12. MS box MS3 is TMSBOXO1E.

Step 4: Select main pipe and indoor branch joint A
= The total capacity of the outdoor units is 16 + 14 + 12 = 42HP. The system's equivalent total piping length is not in
excess of 90m. Refer to Tables 3-4.4. Main pipe L1 is ®41.3 / ®34.9 / ®19.1. Indoor branch joint A is TRDK573HRU.

Step 5: Select outdoor connection pipes and outdoor branch joints
= The master unit is 16HP and the slave units are 14HP and 12HP. Refer to Table 3-4.6. Outdoor connection pipes g1 and
g2 are ©28.6 / ©22.2 /®12.7 and outdoor connection pipe g3 is ®28.6 / ®19.1 /D12.7
= Refer to Table 3-4.6. Outdoor connection pipe G1 is ®41.3 /®34.9 / ®19.1.
= There are three outdoor units in the system. Refer to Table 3-4.7. Outdoor branch joints L and M are TODKOO3HRU.

4.7 Branch Joints
Branch joint design should take account of the following:
= U-shaped branch joints should be used — tee joints are not suitable. Branch joint dimensions are given in Tables 3-4.14
and 3-4.15.
= To avoid accumulation of oil in the outdoor units, outdoor branch joints should be installed horizontally and must not
be higher than the outdoor unit refrigerant outlets. Refer to Figure 3-5.9 in Part 3, 5.6 “Branch Joints”. Indoor branch

uoljejjeisu] pue ugisaqg wIsAs - € ued

joints may be installed either horizontally or vertically.

= To ensure even distribution of refrigerant, branch joints should not be installed within 500mm of a 90° bend, another
branch joint or the straight section of piping leading to an indoor unit, with the minimum 500mm being measured
from the point where the branch joint is connected to the piping, as shown in Figure 3-4.13.

Figure 3-4.13: Branch joint spacing and separation from bends (unit: mm)

500 or more
500 or more 500 or more r |

AT 1

! 500 or more W 500 or more | W

Indoor Indqor Indqor
unit unit unit
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Table 3-4.14: Indoor branch joint dimensions (unit: mm)
Model Low-pressure gas side joints High-pressure gas side joints Liquid side joints
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Table 3-4.15: Outdoor branch joint dimensions (unit: mm)
Model Low-pressure gas side joints High-pressure gas side joints Liquid side joints
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4.8 Refrigerant Leakage Precautions
R410A refrigerant is not flammable in air at temperatures up to 100°C at atmospheric pressure and is generally considered

¢

a safe substance to use in air conditioning systems. Nevertheless, precautions should be taken to avoid danger to life in
the unlikely event of a major refrigerant leakage. Precautions should be taken in accordance with all applicable legislation.
Where no applicable legislation exists, the following may be used as a guide:
= Air conditioned rooms should be large enough that if leakage of all the refrigerant in the system occurs, the
concentration of the refrigerant in the room does not reach a level dangerous to health.
= A critical concentration (at which point R410A becomes dangerous to human health) of 0.44 kg/m3 can be used.
= The potential concentration of refrigerant in a room following a leak can be calculated as follows:

* Calculate the total amount in of refrigerant in the system (“A”) as the nameplate charge (the charge in the
system when delivered from the factory) plus the additional charge added as per Part 3, 8.1 “Calculating
Additional Refrigerant Charge”.

* Calculate the total volume (“B”) of the smallest room into which refrigerant could potentially leak.

* Calculate the potential refrigerant concentration as A divided by B.

e If A/Bis not less than 0.44 kg/m?3, countermeasures such installing mechanical ventilators (either ventilating
regularly or controlled by refrigerant leakage detectors) should be taken.

= Since R410A is heavier than air, particular consideration should be given to leak scenarios in basement rooms.

Figure 3-4.14: Potential refrigerant leak scenario
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Figure 3-4.15: Mechanical ventilator controlled by refrigerant leak detector
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5 Refrigerant Piping Installation

5.1 Procedure and Principles
5.1.1 Installation procedure

Notes for installers ’x

Installation of the refrigerant piping system should proceed in the following order:

Pipe Pipe brazing Pipe Gastightness Joint .
. . . . ) . ' Vacuum drying
insulation and installation flushing test insulation

Note: Pipe flushing should be performed once the brazed connections have been completed with the exception of
the final connections to the indoor units. That is, flushing should be performed once the outdoor units have been
connected but before the indoor units are connected.

5.1.2 Three principles for refrigerant piping

Reasons Measures
4 N/ N
Particles such as oxide produced * Seal piping during storage®
during brazing and/or building dust * Flow nitrogen during brazing?
can lead to compressor malfunction * Pipe flushing3
L VAN J
. ) ) ( )
Moisture can lead to ice formation or
oxidization of internal components = Pipe flushing?
leading to abnormal operation or *  Vacuum drying*
compressor damage
\ . e J\ y
4 N/ )
_ * Pipe manipulation® and brazing?
SEALED Imperfect seals can lead to refrigerant techniques
leakage
=  Gastightness test®
L J \_ J

Notes:
1. SeePart3,5.2.1 “Pipe delivery, storage and sealing”.
See Part 3, 5.5 “Brazing”.
See Part 3, 5.8 “Pipe Flushing”.
See Part 3, 5.10 “Vacuum Drying”.
See Part 3, 5.3 “Manipulating Copper Piping”.
See Part 3, 5.9 “Gastightness Test”.

ok wnN
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5.2 Storing Copper Piping
5.2.1 Pipe delivery, storage and sealing

Notes for installers ‘X

= Ensure that piping does not get bent or deformed during delivery or whilst stored.

= On construction sites store piping in a designated location.

= To prevent dust or moisture entering, piping should be kept sealed whilst in storage and until it is about to be
connected. If piping is to be used soon, seal the openings with plugs or adhesive tape. If piping is to be stored
for a long time, charge the piping with nitrogen at 0.2-0.5MPa and seal the openings by brazing.

= Storing piping directly on the ground risks dust or water ingress. Wooden supports can be used to raise piping
off the ground.

= During installation, ensure that piping to be inserted through a hole in a wall is sealed to ensure dust and/or
fragments of wall do not enter.

= Be sure to seal piping being installed outdoors (especially if being installed vertically) to prevent rain entering.

5.3 Manipulating Copper Piping
5.3.1 De-oiling

Notes for installers ‘,5(

= Lubrication oil used during some copper pipe manufacturing processes can cause deposits to form in R410A
refrigerant systems, causing system errors. Qil-free copper piping should therefore be selected. If ordinary (oily)
copper piping is used, it must be cleaned with gauze dipped in tetrachloroethylene solution prior to installation.

Caution
= Never use carbon tetrachloride (CCls) for pipe cleansing or flushing, as doing so will seriously damage the
system.

5.3.2 Cutting copper piping and removing burrs

Notes for installers ‘,X

= Use a pipe cutter rather than a saw or cutting machine to cut piping. Rotate the piping evenly and slowly,
applying even force to ensure that the piping does not become deformed during cutting. Using a saw or cutting
machine to cut piping runs the risk of copper shavings entering the piping. Copper shavings are difficult to
remove and pose a serious risk to the system if they enter the compressor or block the throttling unit.

= After cutting using a pipe cutter, use a reamer/scraper to remove any burrs that have formed at the opening,
keeping the opening of the piping downwards to avoid copper shavings from entering the piping.

= Remove burrs carefully to avoid scratches, which may prevent a proper seal being formed and lead to
refrigerant leakage.
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5.3.3 Expanding copper piping ends

Notes for installers ‘,X

Ends of copper piping can be expanded so that another length of piping can be inserted and the joint brazed.
Insert the expanding head of the pipe expander into the pipe. After completing pipe expansion, rotate the
copper pipe a few degrees to rectify the straight line mark left by the expanding head.

Caution
Ensure that the expanded section of piping is smooth and even. Remove any burrs that remain after cutting.

Figure 3-5.1: Expanding copper piping ends

I
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Brazing

5.3.4 Flared joints

Flared joints should be used where a screw thread connection is required.

Notes for installers ‘,X

Before flaring 1/2H (half hard) piping, anneal the end of the pipe to be flared.
Remember to place the flare nut on the piping before flaring.
Ensure the flared opening is not cracked, deformed or scratched, otherwise it will not form a good seal and

refrigerant leakage may occur.

The diameter of the flared opening should be within the ranges specified in Table 3-5.1. Refer to Figure 3-5.2.

Table 3-5.1: Flared opening size ranges

Pipe (mm) Flared opening diameter (A) (mm)
$6.35 8.7-9.1
®9.53 12.8-13.2
®12.7 16.2-16.6
®15.9 19.3-19.7
$19.1 23.6-24.0

When connecting a flared joint, apply some compressor oil to the inner and outer surfaces of the flared opening

Figure 3-5.2: Flared opening
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5.3.5 Bending piping
Bending copper piping reduces the number of brazed joints required and can improve quality and save material.

~
Notes for installers ’5(

Piping bending methods

= Hand bending is suitable for thin copper piping (6. 35mm - ®12. 7mm).
= Mechanical bending (using a bending spring, manual bending machine or powered bending machine) is suitable
for a wide range of diameters ($6. 35mm - ®54.0mm).

Caution
= When using a spring bender, ensure that the bender is clean Figure 3-5.3: Pipe bending in excess of 90°

before inserting it in the piping.

= After bending a copper pipe, ensure that there are no wrinkles or

Wrinkles

deformation on either side of the pipe. may appear

= Ensure that bend angles do not exceed 90°, otherwise wrinkles
may appear on the inner side of the pipe, and the pipe may
buckle or crack. Refer to Figure 3-5.3.

= Do not use a pipe that has buckled during the bending process;
ensure that the cross section at the bend is greater than 2/3 of
the original area.

5.4 Refrigerant Piping Supports

When the air conditioning is running, the refrigerant piping will deform Table 3-5.2: Refrigerant piping support spacings

(shrink, expand, droop). To avoid damage to piping, hangers or | pise (mm) Interval between support points (m)
supports should be spaced as per the criteria in the Table 3-5.2. In Horizontal Piping | Vertical Piping
general, the gas and liquid pipes should be suspended in parallel and <®20 1 15
the interval between support points should be selected according to | $20-®40 15 2
the diameter of the gas pipe. > ®40 2 2.5

Suitable insulation should be provided between the piping and the supports. If wooden dowels or blocks are to be used,
use wood that has undergone preservative treatment.

Changes in refrigerant flow direction and refrigerant temperature result in movement, expansion and shrinkage of the

refrigerant piping. Piping should therefore not be fixed too tightly, otherwise stress concentrations may occur in the piping,
with the potential for rupturing.
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5.5 Brazing

Care must be taken to prevent oxide forming on the inside of copper piping during brazing. The presence of oxide in a
refrigerant system adversely affects the operation of valves and compressors, potentially leading to low efficiency or even
compressor failure. To prevent oxidation, during brazing nitrogen should be flowed through the refrigerant piping.

Notes for installers ‘,5(

Warning

= Never flow oxygen through piping as doing so aids oxidation and could easily lead to explosion and as such is
extremely dangerous.
= Take appropriate safety precautions such as having a fire extinguisher to hand whilst brazing.

Flowing nitrogen during brazing
= Use a pressure reducing valve to flow nitrogen through copper piping at 0.02-0.03MPa during brazing.
= Start the flow before brazing starts and ensure that the nitrogen continuously passes through the section being
brazed until the brazing is complete and the copper has cooled down completely.

Figure 3-5.4: Flowing nitrogen through piping during brazing

1 2 3 4 5

Legend

1 Copper piping

2 Section being brazed

3 Nitrogen connection
)71 4 Hand valve
7 5 Pressure-reducing valve
6 Nitrogen

= When joining a shorter section of piping to a longer section, flow nitrogen from the shorter side to allow better
displacement of air with nitrogen.

= |f the distance from the point where nitrogen enters the piping to the joint to be brazed is long, ensure that the
nitrogen is flowed for sufficient time to discharge all the air from the section to be brazed before commencing
brazing.

TVR Ultra HR Series Engineering Data Book

Figure 3-5.5: Flowing nitrogen from shorter side during brazing
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Box continued on next page ...
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... box continued from previous page

Piping orientation during brazing
Brazing should be conducted downwards or horizontally to avoid filler leakage.
Figure 3-5.6: Piping orientation during brazing

-

Brazing

-
JE I (% Brazing
.

Brazing

Vv v X

Piping overlap during brazing
Table 3-5.3 specifies the minimum permissible piping overlap and the range of permissible gap sizes for brazed joints
on piping of different diameters. Refer also to Figure 3-5.7.

Figure 3-5.7: Piping overlap and gap for brazed joints

_B_
— Legend
- - - - O <
A Inner diameter of larger pipe
_\
% . D Outer diameter of smaller pipe
B ra Zl n g B Inlaid depth (overlap)

Table 3-5.3: Piping overlap and gap for brazed joints?

Minimum
Permissible A—- D
D (mm) permissible B
(mm)
(mm)
5<D<8 6
0.05-0.21
8<D<12 7
12<D< 16 8
0.05-0.27
16<D<25 10
25<D<35 12
0.05-0.35
35<D<45 14

Notes:
1. A, B, D refer to the dimensions shown in Figure 3-5.7.

Filler
= Use a copper/phosphorus brazing alloy (BCuP) filler that does not require flux.
= Do not use flux. Flux can cause corrosion of piping and can affect the performance of compressor oil.
= Do not use anti-oxidants when brazing. Residue can clog piping and damage components.
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5.6 Branch Joints

Notes for installers ‘,5(

Use U-shaped branch joints as specified on the
construction drawings — do not replace U-shaped branch
joints with tee joints.

To avoid accumulation of oil in the outdoor units, outdoor
branch joints should be installed horizontally and must not
be higher than the outdoor unit refrigerant outlets. Refer
to Figure 3-5.9.

Indoor branch joints may be installed either horizontally or
vertically. Horizontal branch joints must be installed at an
angle to the horizontal not exceeding 10° in order to avoid
uneven distribution of refrigerant and possible

malfunction. Refer to Figure 3-5.8.

Figure 3-5.9: Installation of outdoor branch joints

Figure 3-5.8: Branch joint orientation

U-shaped branching pipe

A direction view

Wrong Correct

) Q=

Horizontal surface

10
10
Z

To ensure even distribution of refrigerant, a limitation is placed on how close branch joints may be installed to

bends, other branch joints and the straight sections of piping leading to indoor units. Refer to Part 3, 0 “Branch

Joints”.
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5.7 Piping Connections between Outdoor Units
The piping connecting the outdoor units should be horizontal and must not be higher than the refrigerant outlets. If

¢

necessary, to avoid obstacles the piping may be vertically offset below the outlets. When inserting a vertical offset to
avoid an obstacle, the whole outdoor piping should be offset, rather than just the section adjacent to the obstacle. Refer
to Figure 3-5.10.

Figure 3-5.10: Piping connections between outdoor units
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Outdoor piping should be installed in a metal casing to protect against exposure to sunlight, rain, wind and other potential

causes of damage.

5.8 Pipe Flushing

5.8.1 Purpose

To remove dust, other particles and moisture, which could cause compressor malfunction if not flushed out before the
system is run, the refrigerant piping should be flushed using nitrogen. As described in Part 3, 5.1.1 “Installation procedure”,
pipe flushing should be performed once the piping connections have been completed with the exception of the final
connections to the indoor units and to the MS box. That is, pipe flushing should be performed before connecting
refrigerant piping to MS box and indoor units to prevent impurities from blocking the MS box and indoor units.
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5.8.2 Procedure

Notes for installers ‘,SC )

Warning
Only use nitrogen for flushing. Using carbon dioxide risks leaving condensation in the piping. Oxygen, air, refrigerant,
flammable gases and toxic gases must not be used for flushing. Use of such gases may result in fire or explosion.

Procedure

1. Braze the refrigerant piping and branch joints between outdoor unit(s) and MS box (piping (a) in Fig. 5-16), but
not connect piping (a) to MS box.

2. Flush piping (a) with nitrogen, and then connect piping (a) to MS box according to the description of 5.4.8.

3. Braze the refrigerant piping and branch joints between MS and indoor units (piping (b) in Figure 5.16), but not

connect piping (b) to MS box.

4. Flush piping (b) with nitrogen, and then connect piping (b) to MS box according to the description of 5.4.8.

5. Flush all refrigerant piping from outdoor unit stop valves to ensure no impurities remained.

Figure 3-5.11: Pipe flushing using nitrogen C Oﬂ(,
]
w
)
Z N\ g’
Outdoor ‘é’,é
- unit -
= L -
Piping (a) B
[MS ]
PRI ®) || piping (b)

| Indoor Indoor
| unit A unitB

Pipe Flush Procedure
The liquid and gas sides can be flushed simultaneously; alternatively, one side can be flushed first and then Steps 1
to 8 repeated, for the other side. The flushing procedure is as follows:
1. Cover the inlets and outlets of the indoor units to prevent dirt getting blown in during pipe flushing. (Pipe
flushing should be carried out before connecting the indoor units to the piping system.)
2. Attach a pressure reducing valve to a nitrogen cylinder.
3. Connect the pressure reducing valve outlet to the inlet on the liquid (or gas) side of the outdoor unit.
Use blind plugs to block all liquid (gas) side openings, except for the opening at the indoor unit which is furthest
from the outdoor units (“Indoor unit A” in Figure 3-5.11).
5. Start to open the nitrogen cylinder valve and gradually increase the pressure to 0.5MPa.
6. Allow time for nitrogen to flow as far as the opening at indoor unit A.

Figure 3-5.12: Pipe flushing sequence’

&)

® ® ©) ® @
Notes:

1. 1-2-3-4-5-6 working towards the MS box

Box continued on next page ...
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7. Flush the first opening:
a) Using suitable material, such as a bag or cloth, press firmly against the opening at indoor unit A.
b) When the pressure becomes too high to block with your hand, suddenly remove your hand allowing gas to
rush out.
c) Repeatedly flush in this manner until no further dirt or moisture is emitted from the piping. Use a clean
cloth to check for dirt or moisture being emitted. Seal the opening once it has been flushed.
8. Flush the other openings in the same manner, working in sequence from indoor unit A towards the outdoor
units. Refer to Figure 3-5.12.
9. Once flushing is complete, seal all openings to prevent dust and moisture from entering.
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5.9 Gastightness Test

5.9.1 Purpose

To prevent faults caused by refrigerant leakage, a gastightness test should be performed before system commissioning.

5.9.2 Procedure

Notes for installers ‘,5(

Warning
Only dry nitrogen should be used for gastightness testing. Oxygen, air, flammable gases and toxic gases must not be

used for gastightness testing. Use of such gases may result in fire or explosion.

Procedure
The gastightness test procedure is as follows:
Step 1
= Once the piping system is complete and the indoor and outdoor units have been connected, vacuum the piping
to -0.1MPa.
Step 2
= Charge the indoor piping with nitrogen at 0.3MPa through the needle valves on the liquid and gas stop valves
and leave for at least 3 minutes (do not open the liquid or gas stop valves). Observe the pressure gauge to check
for large leakages. If there is a large leakage, the pressure gauge will drop quickly.
= [f there are no large leakages, charge the piping with nitrogen at 1.5MPa and leave for at least 3 minutes.
Observe the pressure gauge to check for small leakages. If there is a small leakage, the pressure gauge will drop
distinctly.
= [f there are no small leakages, charge the piping with nitrogen at 4.2MPa and leave for at least 24 hours to check
for micro leakages. Micro leakages are difficult to detect. To check for micro leakages, allow for any change in
ambient temperature over the test period by adjusting the reference pressure by 0.01MPa per 1°C of
temperature difference. Adjusted reference pressure = Pressure at pressurization + (temperature at observation
— temperature at pressurization) x 0.01MPa. Compare the observed pressure with the adjusted reference
pressure. If they are the same, the piping has passed the gastightness test. If the observed pressure is lower
than the adjusted reference pressure, the piping has a micro leakage.
= |f the leakage is detected, refer to Part 3, 5.9.3 “Leak detection”. Once the leak has been found and fixed, the
gastightness test should be repeated.
Step 3
= If not continuing straight to vacuum drying (see Part 3, 5.10 “Vacuum Drying”) once the gastightness test is
complete, reduce the system pressure to 0.5-0.8MPa and leave the system pressurized until ready to carry out
the vacuum drying procedure.
Figure 3-5.13: Gastightness test

Outdoor unit

MS Indoor unit

Nitrogen , Liquid pipe

Nitrogen . High pressure gas pipe

i

\ Nitrogen | ow pressure gas pipe
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5.9.3 Leak detection

Notes for installers ‘,5(

The general methods for identifying the source of a leak are as follows:

1. Audio detection: relatively large leaks are audible.

2. Touch detection: place your hand at joints to feel for escaping gas.

3. Soapy water detection: small leaks can be detected by the formation of bubbles when soapy water is applied to
a joint.

4. Refrigerant leak detection: for leaks that are difficult to detect, refrigerant leak detection may be used as follows:
a) Pressurize the piping with nitrogen at 0.3MPa.
b) Add refrigerant into the piping until the pressure reaches 0.5MPa.
c) Use a halogen refrigerant detector to find the leak.
d) If the leak source cannot be found, continuing charging with refrigerant to a pressure of 4MPa and then

search again.

5.10 Vacuum Drying

5.10.1 Purpose

Vacuum drying should be performed in order to remove moisture and non-condensable gases from the system. Removing
moisture prevents ice formation and oxidization of copper piping or other internal components. The presence of ice
particles in the system would cause abnormal operation, whilst particles of oxidized copper can cause compressor damage.
The presence of non-condensable gases in the system would lead to pressure fluctuations and poor heat exchange
performance.

Vacuum drying also provides additional leak detection (in addition to the gastightness test).
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5.10.2 Procedure

Notes for installers ‘,5(

During vacuum drying, a vacuum pump is used to lower the pressure in the piping to the extent that any moisture
present evaporates. At 5SmmHg (755mmHg below typical atmospheric pressure) the boiling point of water is 0°C.
Therefore a vacuum pump capable of maintaining a pressure of -756mmHg or lower should be used. Using a vacuum

pump with a discharge in excess of 4L/s and a precision level of 0.02mmHg is recommended.

Caution
= Before performing vacuum drying, make sure that all the outdoor unit stop valves are firmly closed.
= Once the vacuum drying is complete and the vacuum pump is stopped, the low pressure in the piping could
suck vacuum pump lubricant into the air conditioning system. The same could happen if the vacuum pump
stops unexpectedly during the vacuum drying procedure. Mixing of pump lubricant with compressor oil could
cause compressor malfunction and a one-way valve should therefore be used to prevent vacuum pump

lubricant seeping into the piping system.

Procedure
The vacuum drying procedure is as follows:
Step 1
= Connect the vacuum pump through a manifold with a pressure gauge to the master unit’s all stop valves.
Step 2
= Start the vacuum pump and then open the manifold valves to start vacuuming the system.
= After 30 minutes, close the manifold valves.
= After a further 5 to 10 minutes check the pressure gauge. If the gauge has returned to zero, check for leakages in
the refrigerant piping.
Step 3
= Re-open the manifold valves and continue vacuum drying for at least 2 hours and until a pressure difference of
756mmHg or more has been achieved. Once the pressure difference of at least 756mmHg has been achieved,
continue vacuum drying for 2 hours.
Step 4
= (Close the manifold valves and then stop the vacuum pump.
= After 1 hour, check the pressure gauge. If the pressure in the piping has not increased, the procedure is finished.
If the pressure has increased, check for leakages.
= After vacuum drying, keep the manifold connected to the master unit stop valves, in preparation for refrigerant
charging. (see Part 3, 8 “Charging Refrigerant”).
Figure 3-5.14: Vacuum drying
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6 Drain Piping

6.1 Design Considerations
Drain piping design should take account of the following considerations:

TVR Ultra HR 50/60Hz

Indoor unit condensate drain piping needs to be of sufficient diameter to carry the volume of condensate produced

at the indoor units and installed at a slope sufficient to allow drainage. Discharge as close as possible to the indoor

units is usually preferable.

To prevent the drain piping becoming excessively long, consideration should be given to installing multiple drain

piping systems, with each system having its own drainage point and providing drainage for a subset of the overall set

of indoor units.

The routing of drain piping should take into consideration the need to maintain sufficient slope for drainage whilst

avoiding obstacles such as beams and ducting. The drain piping slope should be at least 1:100 away from indoor units.

Refer to Figure 3-6.1.

Figure 3-6.1: Drain piping minimum slope requirement

lcm /lm)
above 1/100

To avoid backflow and other potential complications, two horizontal drain pipes should not meet at the same level.

Refer to the Figure 3-6.2 for suitable connection arrangements. Such arrangements also allow the slope of the two

horizontal pipes to be selected independently.

Figure 3-6.2: Drain piping joints — correct and incorrect configurations

¢ = ]

Tee pint
Tee pint

v v

Branch drain piping should join main drain piping from the
top, as shown in Figure 3-6.3.

Recommended support/hanger spacing is 0.8 — 1.0m for
horizontal piping and 1.5 — 2.0m for vertical piping. Each
vertical section should be fitted with at least two supports.
For horizontal piping, spacing greater than those
recommended leads to sagging and deformation of the pipe
profile at the supports which impedes water flow and should
therefore be avoided.

Air vents should be fitted at the highest point of each drain
piping system to ensure that condensation is discharged
smoothly. U-bends or elbow joints should be used such that
the vents face downwards, to prevent dust entering the
piping. Refer to Figure 3-6.5. Air vents should not be
installed too close to indoor unit lift pumps.

Drah ppe Tee pint
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Figure 3-6.3: Branch drain piping joining main drain piping

Figure 3-6.4: Effect of insufficient drain piping support
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gas bag ‘
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Figure 3-6.5: Drain piping air vents

Vent

= Air conditioner drain piping should be installed separately from waste, rainwater and other drain piping and should
not come into direct contact with the ground.

= Drain piping diameter should be not less than the indoor units’ drain piping connection.

= To allow inspection and maintenance, the piping clamps shipped with units should be used to attach drain piping to
indoor units — adhesive should not be used.

= Thermal insulation should be added to drain piping to prevent condensation forming. Thermal insulation should
extend all the way to the connection with the indoor unit.

= Units with drain pumps should have separate drain piping systems from systems that use natural drainage.

6.2 Water Traps
For indoor units with a high negative pressure differential at the outlet of the  Figure 3-6.6: Drain piping water traps

drainage pan, a trap should be fitted to the drain piping to prevent poor
ndoorunit| =

drainage and/or water being blown back into the drainage pan. Traps should

be arranged as in Figure 3-6.6. The vertical separation H should be in excess

of 50mm. A plug may be fitted to allow cleaning or inspection.

6.3 Selecting Piping Diameters

Select branch drainage piping (the drain piping connection to each unit) diameters according to indoor unit flow volume
and select main drainage piping diameters according to the combined flow volume of the upstream indoor units. Use a
design assumption of 2 liters of condensate per horsepower per hour. For example, the combined flow volume of three

2HP units and two 1.5HP units would be calculated as follows:

Combined flow volume = 3 x 2L/HP/h x 2HP
2 X 2 L/HP/h x 1.5HP

18 L/h

+

Tables 3-6.1 and 3-6.2 specify the required piping diameters for horizontal and vertical branch piping and for main piping.
Note that main piping should use PVC40 or larger.

Table 3-6.1: Horizontal drain piping diameters

PVC piping . L CIIc) Capacity {L/h) Remarks
diameter (mm) | gjope1:50 | Slope 1:100
PVC25 25 39 27 Branch piping only
PVC32 32 70 50
PVC40 40 125 88
PVC50 50 247 175 Branch or main piping
PVC63 63 473 334
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Table 3-6.2: Vertical drain piping diameters

PVC piping dia::zrn(;::m) Capacity (L/h) Remarks
PVC25 2 220 Branch piping only
PVC32 32 410
PVC40 40 730
PVC50 50 1440
PVC63 63 2760 Branch or main piping
PVC75 75 5710
PVC90 90 8280

6.4 Drain Piping for Units with Lift Pumps
Drain piping for units with lift pumps should take account of the following additional considerations:
= A downward sloping section should immediately follow the vertically rising section adjacent to the unit, otherwise a
water pump error will occur. Refer to Figure 3-6.7.
= Air vents should not be installed on vertically rising sections of drain piping, otherwise water may be discharged
through the air vent or water flow may be impeded.

Figure 3-6.7: Downward sloping section of drain piping

Downward sloping section
following vertical rise

6.5 Drain Piping Installation

Notes for installers X

Installation of the drain piping should proceed in the following order:

Drain piping Watertightness

Indoor unit installation ! . Drain piping insulation
installation test

Caution

= Ensure that all joints are firm and once the drain piping is all connected conduct a watertightness test and
water flow test.

= Do not connect air conditioner drain piping to waste, rainwater or other drain piping and do not let air
conditioner drain piping come into direct contact with the ground.

= For units with drain pumps, test that the drain pump functions properly by adding water to the unit’s drainage
pan and running the unit. To allow inspection and maintenance, the pipe clamps shipped with units should be
used to attach drain piping to indoor units — adhesive should not be used.

165

uoijejjeisu] pue usisag waisAs - € Med



TVR Ultra HR Series Engineering Data Book

b

TVR Ultra HR 50/60Hz ©F TTANF
6.6 Watertightness Test and Water Flow Test
Once installation of a drainage piping system is completed, watertightness and water flow tests should be performed.

Notes for installers ’5(

Watertightness test
= Fill the piping with water and test for leakages over a 24-hour period.

Water flow test (natural drainage test)
=  Slowly fill the drainage pan of each indoor unit with at least 600ml of water through the inspection port and
check that the water is discharged through the outlet of the drain piping.

Caution
= The drain plug in the drainage pan is for removing accumulated water prior to performing indoor unit

maintenance. During normal operation, the drain should be plugged to prevent leakage.
. J

7 Insulation

7.1 Refrigerant Piping Insulation

7.1.1 Purpose

During operation, the temperature of the refrigerant piping varies. Insulation is required to ensure unit performance and
compressor lifespan. During cooling, the gas pipe temperature can be very low. Insulation prevents condensation forming
on the piping. During heating, the gas pipe temperature can rise to as high as 100°C. Insulation serves as necessary
protection from burns.

7.1.2 Selecting insulation materials
Refrigerant piping insulation should be closed-cell foam of B1 fire resistance rating that can withstand a constant
temperature of over 120°C and that complies with all applicable legislation.

7.1.3 Thickness of insulation
Minimum thicknesses for refrigerant piping insulation are specified in Table 3-7.1. In hot, humid environments, the

thickness of insulation should be increased over and above the specifications in Table 3-7.1.
Table 3-7.1: Refrigerant piping insulation thickness

Pipe outer diameter Minimum insulation thickness (mm) Minimum insulation thickness (mm)
(mm) Humidity < 80%RH Humidity 2 80%RH

$6.35

$9.53

$12.7

$15.9

$19.1

$22.2 L 20

$25.4

$28.6

$31.8

$38.1

$41.3

$44.5 20 25

$54.0
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7.1.4 Installation of piping insulation

& TRANF TVR Ultra HR 50/60Hz

With the exception of joint insulation, insulation should be applied to piping before fixing the piping in place. Insulation at

joints in refrigerant piping should be applied after the gastightness test has been completed.

Notes for installers ‘,5(

Installation of insulation should be carried out in a manner suited to the type of insulation material being used.
Ensure there are no gaps at the joints between sections of insulation.

Do not apply tape too tightly as doing so may shrink insulation, reducing its insulating properties leading to
condensation and loss of efficiency.

Insulate gas and liquid pipes separately, otherwise heat exchange between the two sides will greatly impact
efficiency.

Do not bind the separately insulated gas and liquid pipes together too tightly as doing so can damage the joints
between sections of insulation.

7.1.5 Installation of joint insulation

Insulation at joints in the refrigerant piping should be installed after the gastightness test has been successfully completed.

The procedure at each joint is as follows:

1.

Cut a section of insulation 50 to 100mm longer than the gap to be filled. Ensure that the cross-sectional and

longitudinal openings are all cut evenly.

Embed the section into the gap ensuring that the ends abut tightly to the sections of insulation either side of the gap.

3. Glue the longitudinal cut and the joints with the sections of insulation either side of the gap.

4. Seal the seams with tape.

Figure 3-7.1: Installation of joint insulation (unit: mm)

straight-through joint

- 300 [
s T %
Copper pipe Insulation
Insulation material
material
400 -

7.2 Drain Piping Insulation

Use rubber/plastic insulating tube with a B1 fire resistance rating.
The insulation should typically be in excess of 10mm thick.
For drain piping installed inside a wall, insulation is not required.

Use suitable adhesive to seal seams and joints in the insulation and then bind with cloth reinforced tape of width not

less than 50mm. Ensure tape is fixed firmly to avoid condensation.

Ensure the drain piping insulation adjacent to the indoor unit drainage water outlet is fixed to the unit itself using

adhesive, to prevent condensation and dripping.

7.3 Ducting Insulation

Suitable insulation should be added to ducting in according with all applicable legislation.
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8 Charging Refrigerant

8.1 Calculating Additional Refrigerant Charge

Based on the field installed refrigerant pipe and system layout, additional refrigerant charge may be required. Please add
additional refrigerant according to the calculation below. Record the size of each liquid pipe from outdoor unit to indoor
units. Record the amount of refrigerant that was charged on the outdoor unit for future reference.

The additional refrigerant charge depends on outdoor unit model, MS model and the lengths and diameters of the outdoor
and indoor liquid pipes. Table 3-8.1 shows the additional refrigerant charge R1 required each TVR Ultra HR outdoor unit for

models.
Table 3-8.1: Additional refrigerant charge R1 - TVR Ultra HR outdoor unit
Outdoor unit model Additional refrigerant charge per model (kg)

8HP 2

10HP 2

12HP 2.6
14HP 4.9
16HP 5.5
18HP 5.7
20HP 5.7

Table 3-8.2shows the additional refrigerant charge requirement each MS box for different MS box models. The additional
charge requirement for the MS box is obtained by summing all the MS box, through the following formula, which Mz to Mg
represent the number of MS box of each different model.

Additional refrigerant charge Ra (kg) = M1x0.1 Table 3-8.2: Additional refrigerant charge — MS box
+ M, x 0.5 Model Additional re;rlgc(e':a;\t charge per
+ Ms3x0.5 ox tke
TMSBOXO01E 0.1
+ x 1.
Max 1.0 TMSBOX04E 05
+ Msx1.0 TMSBOXO6E '
+  Mex1.0 TMSBOXOSE
TMSBOX10E 1.0
TMSBOX12E

Table 3-8.1 shows the additional refrigerant charge required per meter of equivalent pipe length for different diameters of
pipe. The total additional refrigerant charge is obtained by summing all the outdoor and indoor liquid pipes, through the
following formula, where L; to Ls represent the equivalent lengths of the pipes of different diameters. Assume 0.5m for the
equivalent pipe length of each branch joint.

Additional refrigerant charge R3 (kg) =  L1(®6.35) x 0.022 Table 3-8.3: Additional refrigerant charge-liquid pipes
+ L2(®9.53) x 0.057 Liquid side Additional refrigerant charge per
.Iq.:' (n:m) meter of equivalent length of
+ Ls (<D12.7) x 0.110 Piping piping (kg)
+ L4 (®15.9) x0.170 ©6.35 0.022
®9.53 0.057
+ Ls(®19.1) x0.260 o127 0110
+ L (®22.2) x 0.360 ®15.9 0.170
+ L7 (d25.4) x0.520 ®19.1 0.260
©22.2 0.360
+ Lg(®28.6) x 0.680 054 0.520
028.6 0.680

Calculate the total additional refrigerant charge amount to be charged according to the formula R (kg) = R1 + R2 +R3.
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8.2 Adding Refrigerant

TVR Ultra HR 50/60Hz
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Notes for installers X )

Caution
= Charge refrigerant after performing a gastightness test and vacuum drying only.
= Never charge more refrigerant than required as doing so can lead to liquid hammering.
=  Only use refrigerant R410A - charging with an unsuitable substance may cause explosions or accidents.
= Use tools and equipment designed for use with R410A to ensure required pressure resistance and to prevent
impurity from entering the system.
= Refrigerant must be treated in accordance with applicable legislation.
= Always use protective gloves and protect your eyes when charging refrigerant.

=  QOpen refrigerant containers slowly.

Procedure
The procedure for adding refrigerant is as follows:
Step 1
= Calculate additional refrigerant charge R (kg) (see Part 3, 8.1 “Calculating Additional Refrigerant Charge”)
Step 2
= Place a tank of R410A refrigerant on a weighing scale. Turn the tank upside down to ensure refrigerant is charged
in a liquid state. (R410A is a blend of two different chemicals compounds. Charging gaseous R410A into the
system could mean that the refrigerant charged is not of the correct composition).
= After vacuum drying (see Part 3, 5.10 “Vacuum Drying”), the blue and red pressure gauge hoses should still be
connected to the pressure gauge and to the master unit stop valves.
= Connect the yellow hose from the pressure gauge to the R410A refrigerant tank.
Step 3
= Open the valve where the yellow hose meets the pressure gauge, and open the refrigerant tank slightly to let the
refrigerant eliminate the air. Caution: open the tank slowly to avoid freezing your hand.
= Set the weighing scale to zero.
Step 4

* Open the three valves on the pressure gauge to begin charging refrigerant.

* When the amount charged reaches R (kg), close the three valves. If the amount charged has not reached R (kg)
but no additional refrigerant can be charged, close the three valves on the pressure gauge, run the outdoor units
in cooling mode, and then open the yellow and blue hose valves. Continue charging until the full R (kg) of
refrigerant has been charged, then close the yellow and blue hose valves. Note: Before running the system, be
sure to complete all the pre-commissioning checks as listed in Part 3, 11.4 “Pre-commissioning Checks” and be
sure to open all stop valves as running the system with the stop valves closed would damage the compressor.

Figure 3-8.1: Charging refrigerant

Pressure gauge
Master unit| |Slave unit Slave unit

}E* X PR %K

refrigerant tank|

Weighing scale r
Hose d

Hose ¢

@ Low pressure gas pipe stop valve
@ High pressure gas pipe stop valve
(3 Liquid pipe stop valve

Pressure gauge
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9 Electrical Wiring

9.1 General

N
Notes for installers 5(

Caution

\_

All installation and wiring must be carried out by competent and suitably qualified, certified and accredited
professionals and in accordance with all applicable legislation.

Electrical systems should be grounded in accordance with all applicable legislation.

Overcurrent circuit breakers and residual-current circuit breakers (ground fault circuit interrupters) should be
used in accordance with all applicable legislation.

Wiring patterns shown in this data book are general connection guides only and are not intended for, or to
include all details for, any specific installation.

The refrigerant piping, power wiring and communication wiring are typically run in parallel. However, the
communication wiring should not be bound together with the refrigerant piping or power wiring. To prevent
signal interference, the power wiring and communication wiring should not be run in the same conduit. If the
power supply is less than 10A, a separation of at least 300mm between power wiring and communication
wiring conduits should be maintained; if the power supply is in the range 10A to 50A then a separation of at
least 500mm should be maintained.

9.2 Power Supply Wiring
Power supply wiring design and installation should adhere to the following requirements:

Indoor units or MS boxes in the same system must be powered by the same power supply, in order not to damage
the system.

Power supply for the indoor units or MS boxes should separate from outdoor units.

Make sure an electric leakage protection device is installed to prevent electric shocks or fires.

All the indoor units and MS box in a system (i.e. all the indoor units and MS box connected to the same set of outdoor
units) should be tied into the same power circuit with the same power supply, overcurrent and residual current
protection (leakage protection) and manual switch. Do not install separate protectors or manual switches for each
indoor unit and MS box. Powering on and shutting down all indoor units in a system should be done simultaneously.
The reason for this is that if an indoor unit that is running were to suddenly power off whilst the other indoor units
continued running, the evaporator of the powered-off unit would freeze since refrigerant would continue flowing to
that unit (its expansion valve would still be open) but its fan would have stopped. The indoor units that remain
running would not get sufficient refrigerant so their performance would suffer. Additionally, liquid refrigerant
returning directly to the compressor from the powered-off unit would cause liquid hammering, potentially damaging
the compressor.

To select the size of the power wiring and circuit breaker for the outdoor units, please refer to the Table 2-7.1 in Part
2, 7 “Electrical Characteristics”.

The power, electrical leakage protectors and operation switches for each indoor unit that are connected to the same
outdoor unit and the MS box should be used by both.

The MS box power wiring should be connected to the terminals with the label “LN, "

For MS box power wire sizing and circuit breaker sizing, refer to Table 2-7.2 in Part 2, 7 “Electrical Characteristics”.
If HT hydro module connects to the system, please refer to the installation manual of the HT hydro module.

Wiring layout comprises of the power wiring and communication wiring between the indoor, MS box and outdoor units.

These include the earth wiring, and the shielded layer of the earth wiring of the indoor units in the P, Q, E communication
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wring. The TVR Ultra HR system wiring overview refer to Figure 2-9.1.
Figure 3-9.1: Overview of TVR Ultra HR system wiring

b b b
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Legend

a Three-phase power supply (with earth wiring and leakage protection)

b Power distribution box

c Power supply terminal of outdoor unit

d Single phase power supply (with earth wiring and leakage protection)

o H1, H2 and E communication wire (with shielded layer) between outdoor
unit and outdoor unit

¢ P,Q and E communication wire(with shielded layer) between outdoor unit

and MS box

g Earth wiring

h Outdoor unit

i TVR indoor unit

j Main switch (with leakage protection)

k MS box
m P, Q and E communication wire (with shielded layer) between MS box and
Indoor unit

Notes for installers

The 3-phase, 380-415V, 50 or 60Hz of power supply should be connected to the outdoor unit power supply terminals
as shown in Figure 3-9.2.

Figure 3-9.2: Outdoor unit 3-phase power supply terminals

)
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9.3 Communication Wiring

Communication wiring design and installation should adhere to the following requirements:

TRANE TVR Ultra HR 50/60Hz

*= Three-core shielded cable should be used for communication wiring. The cross-sectional area of each core of the
communication wiring is not less than 0.75 mmz2, and the length must not exceed 1200 m. Using other types of cable
can lead to interference and malfunction.

* Indoor communication wiring:

* The P Q E communication wires should be connected one unit after another in a daisy chain from the outdoor
unit to the final indoor unit as shown in Figure 3-9.4 and Figure 3-9.5. At the final indoor unit (or HT hydro
module), a 120Q resistor should be connected between the P and Q terminals. After the final indoor unit (or HT
hydro module), the communication wiring should NOT be continued back to the outdoor unit — that is, do not
attempt to form a closed loop.

* The shielding nets of the communication wires should be connected together and grounded. Grounding can be
achieved by connecting to the metal casing adjacent to the P Q E terminals of the outdoor unit electrical control
box.

* Outdoor communication wiring:

* The H1 H2 E communication wires should be connected one unit after another in a daisy chain from the master
outdoor unit to the last slave outdoor unit.

Notes for installers ‘,5(

The communication wires should be connected to the master outdoor unit terminals indicated in Figure 3-9.3 and
Table 3-9.1.

Caution
= Communication wiring has polarity. Care should be taken to connect the poles correctly.

Figure 3-9.3: Master outdoor unit communication terminals Table 3-9.1: Communication connections

{‘_p Y Y Y MY Terminals Connection
X Y| E P Q E O A E H1\H2 E| XYE Connect to centralized controller
Yy 3 /e
e ,ﬁ@ ’;é ;E s g g (,( PQE Connect between MS or high temperature hydro
MR % ARON
'."ﬁ)??.(' A iR P » \ }ﬁ B module and master outdoor unit
ToMSorHT To To ODU
centralized | hydro module kilowatthourcommunication OAE Connect to digital energy meter
controller communication meter bus
bus H1H2E | Connect between outdoor units

= MS communication wiring:

* MS box communication wires should be connected to the position with the label “P, Q, E

to the “P, Q, E

Figure 3-9.4: Communication wiring of single outdoor unit

" wiring position for the outdoor and indoor units.

" and correspond

Figure 3-9.5: Communication wiring of multi outdoor unit

| ObU ODU (Master) ODU (Slave) ODU (Slave)
|[PLQ[E[H1[H2E] IPQEH1HZE] | |[PREH1H2E] |[PQEHIHZE]
_ MS J@%l @ o |9 e 9 )
( RINEIEEE ‘ l
IDU IDU IDU

o . } — IDU IDU IDU_

Pale] | [Plole]| | [PlalE]| PaE | | [PaEl ]|

O 7J (AN i o 74} i@ J L vy i i
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Example of communication wiring:

Figure 3-9.6: Communication wiring example
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0

-

0

Indoor Unit

e

-

e

S}

Indoor Unit}

L3
~
PQE @
L1 @ -ug/ L3
D] o|&
®| [ % PQE)®
©
SINES
| ®| og
——@ No.1 MS box [@]|m
1D |®] "
Do |1®
~@D|m|D
f@?ag % | L3
—1®|o|®| e PQE
—®|m|® @g@7 é PaBe
e SR
Do |
@D |m|&]
U L3
(PQE)©
L2
L4
2)
No.2 MS box / Pable
— @ |z
ladicl @Oﬁ
@@ D|m
D |m (D ©
© | °|B
BRE ®|ofe] LS L6
BER @|m|® PQE)® | _____ 1. (PAE®
SLIE ISV
Indoor Uniti @
#6 i )
---------- 4 Indo;; Unit

Notes:

1.  One port of the MS04-12 box allows for connection of up to five IDUs in series.
2. One port of the MS01 box allows for connection of up to eight IDUs in series.
3.
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L1+L2<1200 m; L3<<1200 m; L4<1200 m; L5+L6+L7+L8+L9<<1200 m
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= Refrigerant leakage sensor connection and settings for MS01

M

* Shut off power before connect the refrigerant leakage sensor to the corresponding port on the MS main board.

* Max. 5 refrigerant leakage sensors can be connected to one MS01, and the connection port number of
refrigerant sensor is CN3 ~ CN7 on the main board.

* Setting the correct numbers of the connected sensors with the ENC1 in the main control board.

* S1-1 switch should be set to "ON" position.

Figure 3-9.7: [ Refrigerant leakage sensor connection

Main control board

CN7 CN6 CN5 CN4 CN3

Refrigerant
leakage sensor

9.4 Wiring Example

Figure 3-9.8: Wiring of piping lines and communication wires

Piping Line
TaEE Communication Wiring
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! NO.3 MS box 3 ! MS MS NO.1 NO.2 NO.3 NO4 !
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10 Installation in Areas of High Salinity

10.1 Caution
Do not install outdoor units where they could be directly exposed to sea air. Corrosion, particularly on the condenser and
evaporator fins, could cause product malfunction or inefficient performance.

Outdoor units installed in seaside locations should be placed such as to avoid direct exposure to the sea air and additional
anticorrosion treatment options should be selected, otherwise the service life of the outdoor units will be seriously
affected.

Air conditioning installed in seaside locations should be run regularly as the running of the outdoor unit fans helps prevent
build-up of salt on the outdoor unit heat exchangers.

10.2 Placement and Installation

Outdoor units should be installed 300m or more from the sea. If possible, well-ventilated indoor locations should be
chosen. (When installing outdoor units indoors, outdoor unit discharge ducts should be added. See Part 3, 3 “Outdoor Unit
Ducting and Shielding”.) Refer to Figure 3-10.1. If it is necessary to install outdoor units outside, direct exposure to the sea
air should be avoided. A canopy should be added to shield the units from sea air and rain, as shown in Figure 3-10.2.

Ensure that base structures drain well so that outdoor unit footings do not become waterlogged. Check that outdoor unit
casing drainage holes are not blocked.

Figure 3-10.1: Installation in a well-ventilated indoor area Figure 3-10.2: Installation outdoors under a canopy
>300m >300m

Isimiml C
Discharge duct |—| m |_| &
|:| I:l I:‘ >1.5m 2 Canopy support

1.5m
Sea wind | ;

—> LTI

Sea wind Indoor area

m

Outdoor unit

=2

Outdoor unit

OO0 ||

::—_:::/ = = e ﬂ—l—'-— -—\—lﬂ

10.3 Inspection and maintenance
In addition to standard outdoor unit servicing and maintenance, the following additional inspections and maintenance

should be undertaken for outdoor units installed in seaside locations:

= A comprehensive post-installation inspection should check for any scratches or other damage to painted surfaces and
any damaged areas should be repainted/repaired immediately.

= The units should be regularly cleaned using (non-salty) water to remove any salt that has accumulated. Areas cleaned
should include the condenser, the refrigerant piping system, the outside surface of the unit casing and the outside
surface of the electric control box.

= Regular inspections should check for corrosion and if necessary corroded components should be replaced and/or
anti-corrosion treatments should be added.
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11 Commissioning

11.1 Outdoor Unit Address and Capacity Settings

Make sure all the settings you need to configure are completed. Refer to part 4 “Field settings” in “TVR Service Manual”.
Before running a system for the first time, set each outdoor unit’'s address on switch ENC1 on each outdoor unit’s data
transfer module. Data Transfer Module is an additional auxiliary small PCB installed on the side columns of the outdoor
unit. Refer to Table 3-11.1. The capacity of each outdoor unit (on switch ENC2 on each outdoor unit’s main PCB) is

factory-set and should not need changing. Check that the capacity settings are correct. Refer to Table 3-11.1.

Table 3-11.1: Outdoor unit address and capacity settings

Address settings Capacity settings
0 | Master unit 0 8HP
1 | Slave unit1 1 10HP
2 | Slave unit 2 2 12HP
>3 Invalid 3 14HP

4 16HP

5 18HP

6 20HP

11.2 MS Box Address and PCB Number Settings

Refer to part 4 “Field settings” in “TVR Service Manual”. Before running a system for the first time, set each MS box’s

address. The MS unit can be automatic addressed, also the address can be set manually. Manually MS address setting is

the MS box first PCB (ENC2 switches positions “0”). The PCB number of each MS box (on switch ENC2 on each MS box’s

main PCB) is factory-set and should not need changing. Check that the capacity settings are correct. Refer to Table 3-11.2
Table 3-11.2: MS box PCB number settings

PCB number settings

0 The first PCB of MS box
1 The second PCB of MS box
2 The third PCB of MS box

11.3 Multi-system Projects
For projects with multiple refrigerant systems, each independent refrigeration system (i.e. each system of up to three
outdoor units and their connected indoor units) should be given a test run independently, before the multiple systems

that make up a project are run simultaneously.

11.4 Pre-commissioning Checks
Before turning on the power to the indoor and outdoor units, ensure the following:

1. All indoor and outdoor refrigeration piping and communication wiring has been connected to the correct
refrigeration system and the system to which each indoor and outdoor unit belongs is clearly marked on each unit or
recorded in some other suitable place.

Pipe flushing, gastightness testing and vacuum drying have been satisfactorily completed as per instructions.

All condensate drain piping is complete and a watertightness test has been satisfactorily completed.

All power and communication wiring is connected to the correct terminals on units and controllers. (Check that the
different phases of the 3-phase power supplies have been connected to the correct terminals).

No wiring has been connected in a short-circuit.

The power supplies to indoor and outdoor units have been checked and the power supply voltages are within £10%
of the rated voltages for each product.

7. All control wiring is 0.75mm? three-core shielded cable and the shielding has been grounded.

The outdoor units’ address and capacity switches are set correctly (see Part 3, 11.1 “Outdoor Unit Address and
177
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Capacity Settings”) and all other indoor and outdoor unit field settings have been set as required.
The additional refrigerant charge has been added as per Part 3, 8 “Charging Refrigerant”. Note: In some
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circumstances it may be necessary to run the system in cooling mode during the refrigerant charging procedure. In
such circumstances, points 1 to 8 above should be checked before running the system for the purpose of charging

refrigerant and the outdoor unit liquid and gas valves should be opened.

During commissioning, it is important that you:

Keep a supply of R410A refrigerant at hand.
Keep the system layout, system piping and control wiring diagrams at hand.

11.5 Commissioning Trial Runs

11.5.1 Commissioning test run of single refrigerant system

Once all the pre-commissioning checks in Part 3, 11.4 “Pre-commissioning Checks” have been completed, a test run should
be performed as described below and a TVR Ultra HR Series System Commissioning Report (see Part 3, 12 “Appendix to
Part 3 — System Commissioning Report”) should be completed as a record of the operating status of the system during

commissioning.

Note: When running the system for commissioning test runs, if the combination ratio is 100% or less, run all the indoor
units and if the combination ratio is more than 100%, run indoor units with total capacity equal to the total capacity of the

outdoor units.

The test run procedure is as follows:

1.
2.
3.
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Open the outdoor unit liquid, low pressure gas and high pressure gas stop valves.

Turn on the power to the indoor units, MS box and outdoor units.

If manual addressing is being used, set the addresses of each indoor unit and MS box, refer to part 4 “Field settings”
in “TVR Service Manual”.

Use the menu mode "n11" to enter the test run according to the method in part 4 “Field settings” in “TVR Service
Manual”.

Leave the power on for a minimum of 12 hours prior to running the system to ensure that the crankcase heaters have
heated the compressor oil sufficiently.

Run the system:

a) Run the system in cooling mode with the following settings: temperature 17°C; fan speed high.

b) After one hour, complete Sheet A of the system commissioning report then:

i Check the system parameters using system check button on each outdoor unit’s data transfer module and
complete the cooling mode columns of one Sheet E and one Sheet F of the system commissioning report
for each outdoor unit.

ii. Check the MS box parameters using the spot check buttons on each MS box’s PCB and complete the cooling
mode columns of one Sheet G of the system commissioning report for each group of indoor units
downstream of each MS box.

¢) Runthe system in heating mode with the following settings: temperature 30°C; fan speed high.
d) After one hour, complete Sheet B of the system commissioning report then:

i Check the system parameters using system check button on each outdoor unit’s data transfer module and
complete the heating mode columns of one Sheet E and one Sheet F of the system commissioning report
for each outdoor unit.

ii. Check the MS box parameters using the spot check buttons on each MS box’s PCB and complete the
heating mode columns of one Sheet G of the system commissioning report for each group of indoor units
downstream of each MS box.

e) Run the system in mixed mode with the following settings:
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i Run 50% of the indoor units in cooling mode: temperature 17°C; fan speed high.
ii. Run 50% of the indoor units in heating mode: temperature 30°C; fan speed high.
f)  After one hour, complete Sheet C of the system commissioning report then:

i Check the system parameters using system check button on each outdoor unit’s data transfer module and
complete the mixed mode columns of one Sheet E and one Sheet F of the system commissioning report for
each outdoor unit.

ii. Check the MS box parameters using the spot check buttons on each MS box’s PCB and complete either the
cooling mode or heating mode columns (as appropriate) of one Sheet G of the system commissioning
report for each group of indoor units downstream of each MS box.

7. Finally, complete Sheet D of the system commissioning report.

8. The test run is considered complete when there is no error code on the user interface or the outdoor unit display.
When an error code is displayed, rectify the operation based on the description in the error code table. Try to
conduct the test run again to check that the exception has been corrected.

11.5.2 Commissioning test run of multiple refrigerant systems

Once the commissioning test run of each refrigerant system has been satisfactorily completed as per Part 3, 11.5.1
“Commissioning test run of single refrigerant system”, run the multiple systems that make up a project simultaneously and
check for any abnormalities.
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12 Appendix to Part 3 — System Commissioning Report

A total of up to 7 report sheets should be completed for each system:
= One Sheet A, one Sheet B and one Sheet C per system.
= One Sheet D and one Sheet E per outdoor unit.
= One Sheet G per group of indoor units downstream of each MS box.
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TVR Ultra HR Series System Commissioning Report — Sheet A

TVR Ultra HR 50/60Hz

Project name and location
System name
Commissioning date

Outdoor ambient temp.

SYSTEM INFORMATION

Customer company

Installation company

Agent company

Commissioning engineer

A-B B-C C-A
Power supply (V)
OUTDOOR UNIT INFORMATION
Master unit Slave unit 1 Slave unit 2 Slave unit 3
Model
Serial no.
OUTDOOR UNITS
Master unit Slave unit 1 Slave unit 2 Slave unit 3

Compressor suction pipe

temperature

System pressure at

check port

B C A B C A B A B C

Phase currents (A)

Within normal range?

Room

no.

COOLING MODE PARAMETER RECORD
(After running in cooling mode for one hour)

Model

INDOOR UNITS

(Sample of over 20% of the indoor units including the unit farthest from the outdoor units)

Set temp. Inlet temp.  Outlet temp.
(°c) (°c) (°C)

Address

Abnormal noise/

vibration?
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TVR Ultra HR 50/60Hz & TTANE
TVR ULTRA HR Series System Commissioning Report — Sheet B
Project name and location System name
OUTDOOR UNITS
Master unit Slave unit 1 Slave unit 2 Slave unit 3
Compressor suction pipe
temperature
System pressure at
check port
A B C A B C A B C A B C
Phase currents (A)
Within normal range?
INDOOR UNITS
(Sample of over 20% of the indoor units including the unit farthest from the outdoor units)
Room Set temp. Inlettemp.  Outlet temp. = Drainage = Abnormal noise/
Model Address
no. (°C) (°C) (°c) oK? vibration?

HEATING MODE PARAMETER RECORD
(After running in heating mode for one hour)
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TVR ULTRA HR Series System Commissioning Report — Sheet C

Project name and location System name

RECORD OF ISSUES SEEN DURING COMMISSIONING

Serial no. of
No. Description of observed issue Suspected cause Troubleshooting undertaken
relevant unit
2
3

OUTDOOR UNIT FINAL CHECKLIST
Master unit Slave unit 1 Slave unit 2 Slave unit 3
System check performed?
Any abnormal noise?
Any abnormal vibration?
Fan rotation normal?
Commissioning engineer Dealer Trane representative

Name:

Signature:

Date:
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Project name and location System name
‘ Observed values
c::tpelnt Parameters displayed on DSP2 Remarks C:;I:;g H;Zg:g

0.-- Unit address Master unit: 0; slave units: 1, 2

1.-- Single module capacity 8-20HP

2. Number of outdoor units Displayed on master unit PCB only

3. Number of indoor units as set on PCB Displayed on master unit PCB only

4 Total capacity of outdoor unit Only availal?le for master unit, displayed
on slave units has no sense

5.-- Single module compressor frequency Displayed on master unit PCB only

6.-- System compressor frequency Actual value = value displayed x 10

- System operating mode 0: off; 2: coo.ling; 3 heating; 4: main
heating; 5: main cooling.

8.-- Fan A speed index Refer to Note 1

9.-- Fan B speed index Refer to Note 1

10.-- Indoor heat exchanger pipe (T2) temperature (°C) Actual value = value displayed

11.-- Indoor heat exchanger pipe (T2B) temperature (°C) Actual value = value displayed

12.-- Main heat exchanger pipe (T3) temperature (°C) Actual value = value displayed

13.-- Outdoor ambient (T4) temperature (°C) Actual value = value displayed

14.-- Outdoor liquid pipe (T5) temperature (°C) Actual value = value displayed

15.-- Plate heat exchanger cooling refrigerant inlet (T6A) temperature (°C) Actual value = value displayed

16.-- Plate heat exchanger cooling refrigerant outlet (T6B) temperature (°C) | Actual value = value displayed

17.-- Inverter compressor discharge (T7C1) temperature (°C) Actual value = value displayed

18.-- Outdoor heat exchanger gas pipe (T8) temperature (°C) Actual value = value displayed

19.-- Compressor inverter module internal (Ntc) temperature (°C) Actual value = value displayed

20.-- Inverter module heatsink (T9)temperature (°C) Actual value = value displayed

21.-- Outdoor heat exchanger liquid pipe (TL) temperature (°C) Actual value = value displayed

22.-- Compressor suction (T7) temperature (°C) Actual value = value displayed

23.-- Discharge superheat degree (°C) Actual value = value displayed

24.-- Primary current (A) Actual value = value displayed

25.-- EXVA position Actual value = value displayed x 24

26.-- EXVC position Actual value = value displayed x 4

27.- Compressor discharge pressure (MPa) Actual value = value displayed/10

28.-- Compressor suction pressure (MPa) Actual value = value displayed/100

29.-- Number of indoor units currently in communication with master unit Displayed on master unit PCB only

30.-- Number of indoor units currently operating Displayed on master unit PCB only
0-OFF; 1-Condenser; 2-Condenser (Not

31.-- Heat exchanger status used); 3-Evaporator; 4-Evaporator (Not
used)

32.-- System startup status 2~4-Startup control; 6-PI control;

33.-- Silent setting Refer to Note 2

Table continued on next page ...
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TVR ULTRA HR Series System Commissioning Report — Sheet E

Project name and location

System name

... table continued from previous page

‘ Observed values

cc?:tpeit Parameters displayed on DSP2 Remarks cr:zlc;r;g H:;t‘;re‘g
34.-- Static pressure mode 0: 0 Pa; 1: 20Pa; 2: 40Pa; 3: 60Pa; 4: 80Pa.
35.-- TES(°C) Actual value = value displayed
36.-- TCs(*C) Actual value = value displayed - 25
37.-- DC voltage A Actual value = value displayed x 10
38.-- AC voltage B Actual value = value displayed x 2
39. Number of indoor units for cooling operation Actual value = value displayed
40. Number of indoor units for healing operation Excluding HT hydro module
41.-- Number of high temperature HT hydro modules running Actual value = value displayed
42. Total capacity of indoor units for cooling operation
43. Total capacity of indoor units for heating operation Excluding HT hydro module
44 Total capacity of high temperature hydro modules running
45.-- Fan's failure history
46. Software version
47. Power limitation mode settings
48.-- Reserved
49. Reserved
50.-- Reserved
51.-- Most recent error or protection code " is displayed if nc? error or protection
events have occurred since start-up
I - End
Notes:

1. The fan speed index is related to the fan speed in rpm and can take any integer value in the range 1 (slowest) to 30 (fastest).
2. Silent mode:
. 0: night silent time 6h/10h; 1: night silent time 6h/12h; 2: night silent time 8h/10h; 3: night silent time 8h/12h; 4: no silent mode; 8: Silent; 10: Ultra-silent
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TVR ULTRA HR Series System Commissioning Report — Sheet G

Project name and location

System name

Observed values

. Coolin Heatin
No. Parameters displayed on DSP1 Remarks 6 6
mode mode
1 Operation IDU quantity Actual value
X 0-OFF; 2-Cooling Only; 3-Heating Only; 5-Main Cooling
2 System operation mode . .
Mode; 6-Main Heating Mode
3 High pressure (MPa) Actual value = value displayed x 0.1
4 Low pressure (MPa) Actual value = value displayed x 0.01
5 Subcooler outlet temperature Actual value = value displayed
6 Subcooler inlet temperature Actual value = value displayed
7 EEV position Actual value = value displayed x 10
8 Software version
9 MS Address Actual value = value displayed
10 EBVA position? Actual value = value displayed x 10
11 EBVB position? Actual value = value displayed x 10
12 EBVC position? Actual value = value displayed x 10
Actual value = value displayed
13 Port No. for refrigerant leakage alarm? If there are multiple alarms at the same time, only the
minimum port number is displayed
14 Number of ports for refrigerant leakage alarm?* Actual value = value displayed
Actual value = value displayed
15 Min (T2, T2B) of cooling operation IDU under the MS* If there is no cooling operation of the indoor unit, the
digital display "-"
Notes:

1. Number 10 to 15 are only for MSO1.
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