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FOREWORD 

The test data presented herein was prepared by the P&WA Aircraft Division 
of United Technologies Corporation for the National Aeronautics and Space 
Administration under Contract NAS3-16811. Mr. L. J .  Hemg and 
Mr. W. L. Beede were NASA Project Managers for this effort, axid Mr. H. V. 
Marman was the P&WA Program Manager. The report was prepared by 
K. G. Harley and P. A. Odegard with contributions from B. Gray, G. D. 
Burger, J. W. Harris, R. P. Chabis, and L. B. Faust, with technical direction 
from Mr. M. J .  Keenan. Discussion of the aerodynamic data presented in 
this report is contained in the aerodynamic final report NASA CR-134830 
(PWA-5304). 
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This report presents the aerodynamic data obtained from tests of a low speed, two-stage fan 
which was designed, constructed, and tested under Contract NAS3-168 1 1. The objective of 
the program was t o  develop fan technology for application in turbofan engines for an ad- 
vanced, long range commercial transport with a cruise Mach number of 0.85 to  0.9 and 
which will be required to  meet stringent noise reduction goals. This document provides the 
fan overall performance and bladeelement data and the data relating to  turbulence levels 
generated from the sonic inlet. The acoustic test data is provided in reference 1. 

The development fan was designed to reduce noise levels as much as 20 dB below current re- 
quirements. To accomplish this the fan utilized widely spaced blade rows, the proper ratio 
of blades and vanes, and a relatively low 1st-stage rotor tip speed of 365.8 m/sec (1200 ft/ 
sec). The 1 st-stage rotor had a diameter of 0.836 m (2.74 ft) and a hub/tip ratio of 0.4. 
The two-stage fan was designed t o  deliver a pressure ratio of 1.9 with an adiabatic efficiency 
of 85.3% at a specific inlet corrected flow of 209.1 kg/sec/m2 (42.85 1bm/sec/ft2). The de- 
sign of this two-stage fan is presented in reference 2. 

Aerodynamic data are presented for the baseline fan configuration which has an untreated 
inlet cowling and interstage acoustic treatment' . This configuration was tested with uniform 
inlet flow and with hub and tip radially distorted inlet flow. Aerodynamic data are also pre- 
sented for a fully acoustically treated configuration (i.e., with a translating centerbody sonic 
inlet device, interstage and aft acoustic wall treatment, and an aft acoustically treated ringL2 
Aerodynamic data are presented for the approach, takeoff, and cruise positions of the sonic 
inlet. 

The aerodynamic performance is presented in two types of tabulations. The first consists of 
a summary of the pressure ratio, temperature ratio, and efficiency for each individual blade 
row and the cumulative pressure ratio, temperature ratio, and efficiency through the fan for 
each operating speed and airflow. These tabulations also contain flows and overall fan pres- 
sure ratios at stall. The second type of tabulation contains blade element data at ten or ele- 
ven spanwise positions for each of the four blade rows. The radial positions for which the 
data is presented are provided on page 12, and the table headings for the b!ade eitzment data 
are provided on pages 8 through 1 1. 

Parameters, nomenclature and axial subscript identifications are given in the sections imrne- 
diately following this introdu c t '  ion. 

This report also contains data plots of dynamic pressure recorded for the acoustically treated 
sonic inlet device at the operating conditions: approach, takeoff, and cruise. These power 
spectral density data are presented at 10 radial positions for each of the three operating points. 

A discussion of the aerodynamic data contained herein is given in reference 3, and the acoustic 
performance is discussed in reference 4. 
- - -- - - - - 

1. This configuration is referred to as Configuration A in reference 1 .  
7,. This configuration is referred to as Configuration B in reference 1 .  



NOMENCLATURE 

area 

diffusion factor 

M 

MCA 

N 

OD 

P 

2 conversion factor, 9.806 mlsec or  32.17 lbm-ft/lbfsec2 

inside diameter 

incidence angle, angle between inlet air direction and line tangent to  blade 
mean camber line at leading edge, degrees (labelled INCM, Blade Element 
Tables) 

incidence angle. angle between inlet air direction and line tangent to  blade 
suction surface at leading edge, degrees (labelled INCS, Blade Element 
Tables) 

Mach number 

multiple-circular-arc 

mtor speed, rpm (y(/B labelled NCORR, Blade Element Tables) 

outside diameter 

total pressure, n/m2 or  1hf/ft2 

static pressure, n/m2 or lbf/ft2 

gas constant for air, 88.59 joules/kg - OK or 53.35 ft-lbfllbm - OR 

radius measured from rig centerline 

streamline number 

total temperature, OK or R 

static temperature, OK or R 

rotor speed, misec or ftisec 

air velocity, mlsec or ftlsec 

meridional velocity (v r2  + vz2fh, mlsec or ftlsec (labelled VM, Blade 
Element Table! 

HE?RODUCIBLITY OF THE 
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"6 - tangential component of velocity, m/sec or ftlsec 

"I - 

8 - 

P - 

u - 

W - 

G - 

Subscripts 

ad - 

P - 

r - 

axial component of velocity, mlsec or ftlsec 

mass flow rate, kglsec or lbmlsec (W f l / G  labelled WCORR, Blade Element 
Tables) 

absolute air angle, cot'l (VmIVB), degrees (labelled B, Blade Element 
Tables) 

relative air angle, cot-' (v~ /vB ' ) ,  degrees (labelled B', Blade Element 
Tables) 

turning, pl - P2, degrees (labelled TURN, Blade Element Tables) 

ratio of specific heats for air 

ratio of total pressure to standard pressure of 1.0125 x lo5 ~ / m ~  or 
2 1 16 1bf/ft2 

deviation angle, exit air angle minus tangent to blade mean camber line at 
trailing edge, radians or degrees 

angle between tangent to streamline projected on meridional plane and 
axial direction, radians or degrees 

efficiency (percent) 

ratio of total temperature to standard temperature of 288.16"K or 518.7OR 

density, lbm/ft3 

solidity, ratio of aerodynamic chord to gep between blades 

angular velocity of rotor, radianslsec 

total pressure loss coefficient 

adiabatic 

profile (loss); polytropic (efficiency) 

radial direction 



r - ratio (e.g. Pr = total pressure ratio) 

s - suction surface 

GOIT - ccnected to stand.ard conditions: T = 288.16OK or 5 18.7OR and 
P = 1.0125 x 10' ~ / r n ~  or 21 16 lbf/ft2 

o - plenum chamber 

4 - instrument plane upstream of rotor 1 

5 - station at rotor 1 leading edge 

6 - station at rotor 1 trailing edge 

9 - station at stator 1 leading edge 

10 - station at stator 1 trailing edge 

1 1  - instrument plane downstream stator 1 

12 - station at rotor 2 leading edge 

13 - station at rotor 2 trailing edge 

16 - station at stator 2 leading edge 

17 - station at stator 2 trailing edge 

18 - instrument plane downstream stator 2 

Superscripts 

(Prime) - relative to rotor 

* - denotes geometric blade-angle 



a) Relative total temperature 

b) Incidence angle based on mean camber tine 

im =fi -p5 

im=P9-P*9 

Incidence angle based on suction surface metal angle 

c) Deviation angle 

60 = @I6 - f i le6 

d) Diffusion factor 

(rotor 1) IN 

(rotor I ) OUT 

(rotor 1 ) 

(stator 1 )  

(rotor 1 ) 

(stator 1 ) 

(rotor 1) 

(stator 1 )  

(rotor 1) 

(stator I )  

1. Parameter subscripts shown are for the 1st-stage only; for the 2ndatage subscripts reier to 
"NOMENCLATURE", pages 3 and 4. 



e) Loss coefficient 

f) Loss parameter 

g) Polytroyic efficiency 

(rotor 1 ) 

(stator 1) 

(rotor : ) 

(stator I )  

(rotor 1 ) 



h) Adiabatic efficiency 

(rotor 1) 

(stage 1 ) 
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IDENT!FlCATlON OF AERODYNAMIC SUMMARY TABLE HEADINGS 
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SI UNITS 

ROTOR 2 

IDENTIFICATION OF AERODYNAMIC SUMMARY TABLE HEADINGS 

u 1f~l.1 t-l.2 v.1 V.7 VM-1 VYY V E I  Vb-2 b 1  WY 
RADIAN RADiAN MlSEC MnEC M/SEC M/SEC MnEC MBPC RADIAN RADIAN 

SL INCS INCU DIV TURN nnovwi n w v w a  OCAC ~ 0 1 . 8  LOIW ma/ 
RADIAN RADIAN RADIAN RADIAN TOTAL TOTAL Wl  

STATOR Y 

SL EfB1.1 IP@l-Y V.1 V.2 Wl -2 W.1 V13 8.1 W 
RADIAN RADIAN LVIeC MlSLC M M C  MISLC W C  M/MC RAOIAN RADIAN 

SL INCM 0.y TUaN R)(OVYl nwow).a WAC OYIOU LQW CODl 
DCQRII  M Q 1 1 I I  OMllII TOTAL TOTAL COl 

For l m s  wllh mnc mla1 or ~ n h t  rwial datorlan, Iha prnulra dsIr~but~on$ M I  rr lclsned 
lo Slatmn 5 rw)~al m m  avn&m 



U.S. CUSTOMARV UNITS 
IDENTIFICATION OF AERODYNAMIC 3UMMARY TABLE HEADINGS 

ROTOR 1 

v-2 
CTMEC 

SL IWQ WCM OLV 
w O n e c  mime mmce 

RMOVM-I RHOVM-o DFAC WOA.D LOIII m y 1  ~ E C C . ~  W*C.A r . 1  c.1 
TOTAL ~ T A L  -1 TOT TOT MOllltR DIOllLL 

mrro 
INLET 

?OPD ICC-AD ICC.? WClIAl TWRO1 I ml' ECC-AD IF?.? 
INLET INLCT INLET L Y n L C  'h01011 ROTOR 

n n *ICT s 

'I - I)., Qp w f i  - 
' 8  6 . ~ 6  

STATOR I 

Wl W 2  VI.1 V N  Bl B1 Y.1 W POW' T o n 0  
r T n e c  r T l u c  rrmc ITMC ownas wonas INLET I N L I I  

IIWOYYl I InOvY? Dry: OYHiW L O I W  lQll 
TOTAL TOTAL rO1 

U C C +  
Tot- 

t Fw csns with onic inhr confwraclan. this column will bw sonic inkl remmv. PotPo. 

Fw t-1% vilh mnic 1nl.1 a ink1 r d u l  dinortvon. t b  p r w e  dirlributions an refnmud 
to S t a t ~ n  5 r d u l  maa aver-. 



U.S. CUSTOMARY UNITS 
IDENTIFICATION OF AERODYNAMIC SUMMARY TABLE HEADINGS 

SL ECSl.1 ECSI.2 V.1 v.2 
OEQREE DPQREE FTlLIC FTREC 

SL l W S  INCY OEV TURN 
DEGREE oeGnne MQREE DCOREE 

RWOVY~ R W O V Y ~  DCAC OYOA.~ LOOI r011 W r r +  
TOTAL TOTAL POI TOT 

%#**.A U.1 8' -2 VU.1 VY.2 P o r n  
TOT oeonat MO~~LE rTm#: FTMC  IN^ 

Tom 
INLET 

KYIO EtF.r*D IF*+ IIC1IAl 1011101 COIN01 
INLET INLIT INLIT LYI)(C 

X *YI 

STATOR z 

SL -1-1 €-:.a v-1 v-1 -1 VYY w.1 YN *1 BY 
DCQREE DEOREE CTMC CTMC F l m K  * T m  *TBW D m R L I  #Me@ 

e~ 4 7  vl, "17 ""I" ""I17 " 0 1  v~ll 4. 4 7  

UW.A ~ t r e  U~C.A wrr+ 
T o t - I N U t  TOT-INLET TOT- TOT- 

SL INCM oev TURN nmmc nnovwa mrm ONEOH LW POW 
DPQREE MQRLL DIQRLE TOTAL TOTAL Po l  

NCORR *)om rono m err.r*D , err+ 
INLET INLIT I N U T  INLET l N U T  INLET 
M L#Nmc X 0 

For tats w th  sonic lnlst or anlet radial dostwtton. thnc prmurs distr~wtions are relormead 
10 Sutmn 5 radial mnr amage 



SPANS AND DIAMETERS FOR BLADE ELEMENT DATA 

Rotor 1 lnlet 
Diam. Diam. 

(Meters) (Inches) 

Rotor 1 Exit 
Diam. Diam. Span 

(Meters) (Inches) (%) 

Stator 1 lnlet 
Diam. Diam. 

(Meters) (Inches) 

Stator 1 Exit 
Diam. Diam. 

(Meten) (Inches) 
Span 
(96) 

Span 
(%I 

Span 
(%I 

Rotor 2 lnlet 
Diam. Diam. 

(Meters) (Inches) 

Rotor 2 Exit 
Diam. Diam. Span 

(Meters) (Inches) (%) 

Stator 2 lnlet 
Diam. Diam. 

(Meters) (Inches) 

Stator 2 Exit 
Diam. Diam. 

(Meten) (Inches) 



UNIFORM INLET, DESIGN VALUES 
Ovedl  Performance and Blade Element Data 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Design Values 

S I. UNITS 

ROTOR 1 

V-I 
L f  st; 
216.0 
217.9 
219.5 
220.4 
221.1 
220.7 
2 2 0 1  
220.5 
210.2 
219.1 
219.3 

OPV 
84OIU( 
0.26M 
0.2?32 
0.21% 
0.23#3 
0.144. 
0.1199 
0.1121 
0.110: 
0.1018 
O.LIS1 
0.1445 

run* 
IACIY(  
0.9144 
0.7302 
0.5730 
0.6483 
0.2422 
0.1171 

' 4% 
1 

" . + 7 . "  

0.0703 
0.06lS 

LOSS-C 
mru 
0.0239 
0.0lIO 
0.0119 
O.Oll9 
0.0131 
0.014b 
010153 
0.Olba 
0.0201 
0.02l l  
0. 0124 

t t f f - C  
tor 
91.71 
Web5  
m.70 
m.53 
9b. I 7  
93.01 
92.27 
91.1a 
n . 1 1  
U. I 6  
77.- 

10110 ~ o f ? O  WF-A0 EH-C Y l f b l  
1 w ~ t 7  l Y ~ € l  I W E l  IuLEI I G I Y C  

x x snm 

STATOR 1 

U €PSI- I  
RADIAN 

1 0.19SL 
2 0. 13ba 
3 O.OV44 
6 0-rUb7 
5 O.0>52 
6 0.0259 
I 0.0215 
1 0-0171 
v 0.016l 

I 0  O.OL02 
11 O.OJ92 

€PSI-2 
RADIAN 
0.1351 
0.099, 
0. at41 
J.0517 
J.OY7 
0.0214 
0.0232 
J.Otl4 
0.0176 
0.0127 
4. 0065 

SL 1M.S 1LC)I OFV 1URN I t O V I - I  LHOW-2 0-FAC OUEU-# LOSS-? 
RADIAN RAOIbN RAOIAN LACIIN TOTAL ~ T A L  

1-0.0056 u.0166 0.2221 0. ?a59 41.28 3O.Ob 0.4031 0.1491 0.0313 
2-O.JI31 0.0755 0.1724 0.6824 45.64 50.#7 0.4527 0.0990 0.0221 
3-0.0411 u .054~  0.1542 0.6113 47.01 r 0 . w  0.4zi7 0 . w ~  a . o w  
4-0.0604 0- 0404 0.1447 0.5676 Z i -63  50.77 0.4091 0.0460 0 . O I l I  
5-0.1012 J.0042 0.1332 0.4979 49-30 50.21 0.3715 0.0313 0.00W 
b-0. l l l>-O.Ol32 0.1273 0.4733 49.3# SO.08 0.35bV C.ODZ0 0-00- 
1-0.1451-0-0238 0-1247 0.+590 49.38 49.#9 0.3502 0.0346 0.0110 
#-0-ILOl-U~O352 0.1233 0.4493 49-32 49.62 0.3+64 0.0395 0 . 0 l M  
9-0-175)-0.0412 0.1232 0.4450 49-01 19.21 L 3 4 t O  0.0170 0.0161 

10-0-IVlJ-0.0125 0.1310 0.4610 4a.15 4#.5# 0.3574 C.Ort0 0.0226 . I-O.2PIe-0.0148 0.1706 0.5011 46.41 41-85 0.3184 O.OU1 0.0316 

L t t t 4  
lOT-l*El 

ao. t o  
11-11 



V-2 
WSEC 
n r . 5  
N3.2 
232.8 
223.1 
ms.4 
200.3 
19%-5 
1C9.8 
1 I I .1  
181.5 

- 1  V t 2  0-1 2 IO-1 F Z  1 LC2 I * - I  N*-I V*-I V*-2 
NlSK a I S C  RAOIAM UOIAN WSEC WSEC NIStC MISC 

22.1 119.0 0.1394 O.1WL ILb511 0.1125 1H.O 210.0 O.bb91 0.5214 238.1 189.2 
22.1 1H.2 0.1204 Q b Y 3  0.5011 0.6119 215.3 224.5 0.1300 O . H U  2W.5 198-6 
22.6 lIS.8 0.03) 0...45 4 % -  O.bb26 231.3 290.1 O.lU7 0.5683 276.8 205.0 
22.5 135.3 0.1215 O.6W1 0-5283 0.6167 248.6 2U.O 0.6100 O-5IC1 291.6 213.0 
22.5 119.7 0.1220 0.6213 0.5269 0.- 201.6 288.8 0.9118 0.6512 322.6 231.6 
u . s  115.2 ~ 1 2 2 1  o..~zi 0.52% o.%ao ~01.6 m1.1 o.r+n 0.61- -3.4 24a.3 
22.5 l I & 9  &I234 0.-0 0.5191 0.5339 JW.9 316.9 0.9711 0.1098 M4.I  259.9 
22.4 lOb.3 Q t Z H  0.5-5 0.5IO. O.5lW 333.3 352.1 110158 0.1-6 358.8 215.1 
22.3 109.4 0.1251 0.6260 0.5015 0.5019 3U.O W5.2 1.0401 0.15b4 369.2 280.2 
22.3 111.2 &an. o.bni 0 . m 2  0.- 358.1 350.3 I.MJT o . r~o4 380.1 2 0 2 . ~  

LOSS-C 
TOTAL 
& O a b  
0.0118 
0.0011 
0.001. 
&OW1 
0.0100 
0.0100 
R O l W  
& o l a  
0.0311 

&SF-, 
TOT 
93.H 
w.35 
W.OI 
95. Y 
96-01 
93.w 
u.n 
91.72 
05.01 
n . 5 ~  

TWTO C O ~ O  EFWO EFF-c YIIAI IOZI~I PIIZI~I EFF-M EFFC 
INLET INLET INLET IWET KCISEC m o m  norm 

a a ION t a 
1.2354 1-9242 81-29 88-60 173.80 1.0098 1.3169 90.95 91-30 

STATOR 2 

OEV 
1101.w 
0.1485 
0.1404 
0.1446 
0.1490 
0.1583 
0.1622 
0.1L.8 
0.1111 
0.196b 
0.2221 

v-2 
WSEC 
117-2 
119.8 
118.9 
115.1 
167.2 
164.0 
160.5 
155.4 
151.6 
161.9 

nmvn-I a m w - 2  D-PAC OMEGA-8 LOSS-c 
TOTAL TOTAL m1 

51.10 60.23 0-40S1 0.1556 0.0328 0.9619 
W.40 62.b2 O.Yb0 0.0815 0.0183 0.9008 
56-61 62.91 O.3Yl 0.0530 0.0126 0.9018 
58.95 62.17 O.JSb2 0.0396 &OlW 0.9912 
57.61 59.26 E3594 0.OWl 0.0011 0.9933 
56.88 58-01 0-%I4 0.0304 010115 0.9921 
55-98 rb.70 0.3650 0.OI.4 O.OLI$ 0.9916 
54.30 54.55 0.3~*2 0.0101 O.OLW o.mr 
51.67 52.41 0.3-5 0.0191 0.0212 0.9811 
49.00 49-81 0 - 4 M l  0.1315 0.0409 0.9119 

INLET INLET INLET rnltil INLET IRLEI STAOE 
IADISEC RGISEC X I I 
a7b.19 96.312 1.2354 1.8985 65-31 86.58 1.0090 0.98- 86.M 

IEFf- I  SECF-C 
TOT-INLET TOT-1NET 

19. 19 80.96 
87-51 88.66 
90-97 91.16 
91-83 92.57 
90.91 91.69 
89.97 90.63 
08.73 89.69 
85.M I I . 7 1  
t8.84 00.59 
69-63 72.11 

SEFf-A 
TOT-STC 

81.- 
88-64 
91.67 
*2.28 
91-36 
90.55 
89.H 
81.53 
ao.11 
69.9. 

REPRODUClBlLIlY OF TIi 
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OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Desiin Values 

U. S. CUSTOMARY UNITS 

ROTOR 1 

I LC* 
n e c w t  

3. a2 
1.94 
4.45 
4.59 
3-62 
3 -Z l  
4.14 
1-26 
3.50 
3.78 
3-68 

CEV 
CECPEE 

14-14 
15.b) 
15.22 
13.m 
8 . M  
6 -81  
6.4b 
6.3A 
6.18 
6.48 
1.2a 

LOSS-P 
TOTAL 
0.0239 
0.0150 
U.OL19 
0. J I I P  
L O 1 3 1  
0.0144 
0.4153 
0.OL.l) 
a 0201 
0. U291 
O.OI24 

I F F - ?  
1 0 1  
91.11 . 94.85 
05.ia 
95-53 
94. I1  
9 3 . u  
v2.21 
91.10 
89.11 
a+. I 6  
1l.U 

XECF-A 
l C l  
91.28 
M.54 
95-53 
95.21 
93.83 
92.6. 
91.83 
90.68 
r r . r e  
8 3 - 2 1  
16.40 

Tfll lO POIPO EFF-A0 FFC-P IC11A1 1021101 POZlPOl EFF-a0 E F F P  
INLET INLET IMLET INLCt L 6 1 / S U  l0 lOP  ROTOR 

X X soft  I I 
I . I I 3 t  1.4849 89-52 90.09 62-85 1.1336 1.4149 89.52 90.09 

STATOR 1 

SL Fb'II-1 tPSI-2 
I ) ~ u * E c  OFGPFE 

1 LI.161 1.742 
.? 7.eb4 2-10)  
1 5 . te l  6.245 
4 3rQS3 3.3bb 
5 2.Ulb 2.102 
e l . r8% 1.612 
I 1.731 1.44a 
U 1.J21 1.226 
Y U.dI1 U.9911 

1U Us>& 0-776 
11 0.299 0.313 

b l  IN(.. l NCL CEV 
nEbsFF UFGRFE CECREE 

I -J. i2  4.3P 12-12 
1 -J.W 4.91 9.81 * -2.39 3.12 8.84 

- 3 .  2 1.29 
b -c.?J J.74 7.63 
b -1.51 -3.16 1.29 
I - a . l 5  -1.36 1.15 
d I - 0 2  7.Jb 
4 -1J.J. -I .b5 1.06 

13 - 1 l . I d  -3.58 1.50 
11 -12.01 -4.?11 9 -11  

CKCRI( wcrqm 
INLFT INLET 

hPC LWISEC 
R3bT. 212.50 

VM-1 VM-2 V t l  V4-2 - 1  8-2 11-1 M-2 POIPO TOITO 
FllSCL FTISFC FTlStC Fl/SEC DEGREE DEGREE INLET INLET 

548.5 5ee.s 113.0 76.8 52.6 1.3 o.cozs o.31l l  1.4384 1.1314 
591.) 5Ub.0 613.1 7b.d 40.5 7.6 U.1651 0.51Jb 1.4514 1.1315 
bOT.3 580.5 556.2 16.2 42.5 7.5 0.1308 0.5014 1,4612 1.12?9 
651.3 515.4 511.3 19.6 4U.O 1.5 0.7031 0.502C 1.4697 1.1265 
t 0 3 . I  569.0 439.0 74.9 36.0 7.5 ' . 6568  0.4963 1.4670 1.126U 
599.9 5b7.b 413.9 14.7 34.b 1.5 U.6391 0.494I  1.465+ 1.121l 
591.0 5bL.1 411 .1  1 3 8  1.5 0.6305 0-4932 1.4630 1.1281 
595.1 563.9 3W.0 14.2 33.2 7.5 0.6225 0.4909 1.4620 1.1297 
590.9 561.1 314.7 73.9 S1.U 7.5 0.6152 0.*815 1.4595 1.1330 
511.8 551.9 391.2 I .  I .  1.5 3.0093 3.r121 1.45b3 1.1114 
565.b 556.4 414.9 71.3 3b.3 7.5 0.6057 U.4la3 1.4533 1.1558 

TURN PMUVN-1 
CFGREF 

45.03 41.28 

TI1IIC POlPO 
INLFI INLET 

F F  IEFF-P 
ror-lnLET TOT-INLET 

79.13 80.18 
06-62 17 -31  
90.68 91.17 
91.97 92-39 
91.82 92.25 
90.15 91.23 
09-19 90.33 
88-63 89-01 
85-02 86.56 
80.19 Ul.21 
72.46 11-86 

Ebc-bn FFF-P 152/:01 P021P61 ZFF-I0 
INLET INLET SlbGE 
L i : 

85.66 86-61 1.1816 0.9040 05-66 

POIPO TO21 
STAGE TO1 

1.4384 1.1384 
1.4584 l. l?LS 
1.4682 1.1219 
1.4691 1.1265 
1:&670 1-1ZbO 
1.4654 1.1211 
1.6631 1.1281 
1.4620 1.1291 
1.+595 1.1330 
1.4563 1.1414 
1.4533 1.1556 

CEFF-A XEFF-P 
TOT-STG TOT-STG 

79-13 8O.LI 
86.62 81.31 
90.61 91.11 
91 -91  92 -39  
91.82 92.25 
90.75 91.23 
89.79 90.33 
11-43 89-06 
8 5 8 2  86.56 
80.19 Ul.21 
72.46 73-86 



1 URN 
CFGI)IE 

31-68 
21-58 
71.13 
17-29 
9.90 
8.06 
6.41 
6-93 
1-92 
3-51 

V+ 1 
FIISEC 

14. 6 
12.5 
W.2 
13.1 
13.9 
73.9 
lJ.8 
74.5 
13.3 
71.- 

LOSS-' 
IOlAL 
O.LZ04 
0.0118 
9.0011 
0.001'4 
0.0091 
0.0100 
0.0100 
D.OlOI 
0.0195 
0.U311 

) * - I  
OEWEE 

47-26 
41.61 
61.91 
50.81 
55.27 
56-76 
58.18 
60.01 
61.24 
62.25 

8'-2 ve*-1 
OEGIEE FI ISEC 

9.58 -515.2 
20.02 -631.9 
21.11 -614.8 
31-53 -741.1 
45.31 -8b9.1 
48.11 -915.0 
51-72 -959.2 
55.14-1020.d 
57.32-1062.0 
58.74-1IUJ.b 

T ~ I T O  IOIPG EFC-AO CFF-P ULIAI 102/101 POZI POI EFF-AC F F C P  
IMEI INLET o(LEs INLEI L~MISEC n01oa noton 

I I SOP1 I I 
1.2354 1.92*2 87-29 A(1.40 35.62 1.0191 1.3169 90.95 91.30 

\L FYII-I F P S I - r  v-I V-2 vM-1 vM-2 v t l  W-2 n-1 0-2 I-I 14-2 POIPO l n l l o  PotPo T o l l  
~ > i i . k ~ e  1)kGOtE FIISEC FTISFC FlISEC FllSEC FIISEC FTISEC OEwREI OEGREE INLET INLEV STAGE 101 

I t..vI1 8.361 776.1 581.5 519.3 581.5 5 k . 8  1.0 41.8 0.0 0.6467 0.4759 1.8951) 1.2510 1-31110 1.1001 

2 'J.247 2.805 154.4 590,O 5b3.b 59U.O 501.6 0.0 41.6 0.00.63120.4(110 1.9137 1.2345 1.3160 l.O%?O 
5 s.u2( +.?3J 141.3 586.8 579.4 586.8 402.4 0.0 38.5 0.0 0.6223 0.4(151 1.9JI9 1.2216 1.3158 1.0888 . 3.411 2.991 725.2 576.5 57v.6 516.5 4J5.9 3.0 36.9 0.3 3.6085 0.4711 1.9301 1.2250 1.3138 1.0111 

% 1.cb.l 1.193 682.1 548.5 561.2 548.5 311.7 0.0 4 . 6  0.0 U.5102 0.4534 8.9117 1.22J6 1.3039 1.C8bO 

b I.u9s u.82b 6bo.d 539.2 552.1 53d.7 313.9 0.0 34.1 0.0 0.5565 0.4445 L+9026 1.8241 1.2991 1.C855 

I Lt.dF,j 0.562 651.6 526.6 542.6 52b.6 3bl.O 0.C 33.7 0.00.5421 0 . 4 U I  1.1918 1.2250 1.2915 IeC150 
tl U.57d 0.353 631.5 509.9 +21.4 5JV.9 347.2 0.0 $3.4 0.0 U.5241 0.4192 1.8757 1.2299 1.28$8 1.0849 
+ 0.3") u.232 620.4 691.5 507.1 491.5 351.1 0.J 35.2 0.0 U.5111 0.4058 1.8613 1.2464 1.2187 L.CIO1 

LO u . l i a  u.003 622.9 485.3 490.8 4d5.3 384.2 3.0 JI .1  0.0 0.5001 3.3910 1.14?1 1.2751 1-2709 J.1011 

<l ( L C r  C E Y  TURN OHOVW-I IHOWM-2 0-FAC ONEU-8 LOSS-P Poi?/ F A  IE f f -P  lEFF-A IEFF-P 
IjFtiOFt CPGREE CFGOEE IOIAL IUTAL POI 101-IWLEl 101-INLEf m l - S l G  TOT-516 

I -4.06 8.51 61.10 5 1 . 1 ~  60.23 0.40'1 0.1556 U.USZ8 0.9619 19. 19 80.96 81.29 82.G2 
/ -2.2) (1.04 41.58 5b.48 62.62 0.3660 0.0al5 0.0183 O.9)ob 17.5.a 88-66 88.64 89.07 
h -3.51 e.29 18.55 58-61 b2.VI 0.3Sb1 0.0530 0.0126 0 -Y I71  90.91 91.76 91.67 91.99 

-6.75 4.56 36.93 58.95 62.11 5.3562 0.0j9b O.OLOO 0.9912 91-85 9 2 5  92.28 91-57 
> -b.18 9 . ~ 1  44.64 57.67 59.26 0.3594 C.OI4L 0.0098 O.9YJ3 90.91 91.69 91.36 91.66 
b -1.29 r.29 44.11 56.d8 58.31 0.3614 0.0384 0.0115 0.9921 89.91 90.b3 90.55 90.90 
I -1.7. $,)b 13.b5 55.98 56.7C 0.3650 C.0464 0.0145 0.9916 88-13 19.69 89.56 89-94 
6 -a.dd 10.15 33.36 54.ja 56.115 0.3742 C.OIOI O . ~ I W  o.ereo 85.56 86.77 81.53 87.91 
Y -9.56 11.11 33.23 51.b7 52.41 3.396) C.0791 0.0212 0.9871 71.84 80.59 10.11 80.80 

LJ -1J.34 12.14 38.09 49-JU 49.d1 L.CSU1 0.1315 U.Ub19 U.9179 69.63 72.11 69.96 10.91 

Nl.CRR wCCllR TfllTO PfllVO EFF-AC CFF-P 1021101 PO2lPOl EFF-A0 
t.LEr IkLEl I N L F ~  lNLCr I N L F ~  INLEI STAG€ 

I P V  LCPliEC I I. I 
R367. 212.53 1.2154 L.OYI5 85.3? Ub.58 1.OIPI 0.9866 86.34 
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FAN OVERALL HRFORMANCL - UNIFORM INLET, BASELINE CONFIQURATION 

411-15.1 
Rotor l 8754 150.8 222.44 1.1285 1 . 4 W  83.76 84.56 1.1215 1.434) 03.76 IY.56 
Stator I 0.9791 1.4081 78.57 79.57 
Roto* 2 1.0753 1.2144 75.67 76.32 1.2134 l.mO3 1 6 M  78.35 
Scator 2 0.9403 1.9989 67.20 m.27 

411.15.2 
m o t  l 
Stalor I 
Rotor 2 
Stator 2 

41 1-15.3 
Rolor 1 
Stator I 
Rolor 2 
Stator 2 

411-154 
Rotor I 8759 101.1 222.95 1.1340 I.4S45 64.32 85.13 1.1340 1.4545 84.32 85.13 
Stator I 0.9805 1.4262 79.66 80.66 
Rotor 2 1x1920 1.3251 90.85 91.20 1.2383 1.8898 8362 85.01 
Stator 2 0.9892 1 . M  8266 83.55 

41 1.15-5 
Rotor l 8765 101.0 222.80 1.1365 1 . W  85.16 85.94 1.1365 1.4696 85.16 85.M 
Stator I 0.9766 1.4352 79.65 80.66 
Rotor 2 1.0950 1.3424 92.18 92.51 1.2445 1.9266 M.20 85.58 
Stator 2 0 0882 1.9038 82.53 84.03 

411~1011 
RMor I 8354 98.4 217.03 1.1237 1.4323 87.45 88.07 1.1237 1.4323 8745 88.07 
Stator I 0.9783 1.4013 81.85 82.70 
Rotor 2 1.0649 1.1756 72.81 73.43 1.1966 1.6474 77.96 7945 
Stator 2 0.9424 1.5525 68.11 7001 

411.102 
Ro~or l 8307 98.3 216.80 1.1239 1.4397 88.61 89.18 1.1239 1.4397 88.61 89.18 
Stator I 0.9748' 1.4034 82.1 1 82.95 
Rotor 2 1.0689 1.2181 83.95 84.39 1.2013 1.7095 82.19 83.47 
Stator 2 0.9797 1.6747 78.80 W.22 

411.103 
Rotor I 8296 97.9 215.92 1.1258 1.4460 88.36 88.95 1.1258 1.4460 88.36 88.95 
Sralor I 0.9768 1.4125 82.45 83.29 
Rotor 2 1.0729 1.2390 86.43 86.84 1.2079 1.7500 83.36 84.61 
Stator 2 0.9846 1.7230 80.86 82.26 

41 1.104 
Rotor I 8343 97.9 215.89 1.1269 1.4483 87.97 88.58 1.1269 1.4483 87.97 88.58 
Stator I 0.9760 1.4135 81.92 82.78 
Rotor 2 1.0752 1.2592 90.39 90.70 1.21 17 1.7803 84.59 85.78 
St8tor 2 0.9869 1.7570 82.49 83.81 

411.10.5 
Rotor l 8395 97.6 215.25 1.1313 1.4670 88.32 88.94 1.1313 1.4679 88.32 88.94 
Slrtor I 0.9774 1.4347 82.77 83.63 
Rotor 2 1.0828 1.2921 91.58 91 89 1.2249 1.8538 85.69 86.87 
Slrtor 2 0.9885 1.8325 83.95 85.25 

411-10-15 
Rotor I 8346 97.4 214.92 1.1255 1.4503 89.31 89.86 1.1255 1.4503 89.31 89.86 
Stator I 0.9817 1 A238 84.65 85.40 
Rotor 2 1.0793 1.2778 91.33 91.63 1.2147 1.8194 86.79 47.85 
Stator 2 0.9886 1.7987 8498 86.16 

41 1.94.1 
Rotor I 7865 93.5 206.30 1.1087 1.3908 91.01 91.42 1.1087 1.3908 91.01 91.42 
Stator I 0.9801 1.3631 85.21 85.85 
Rotor 2 1.0550 1.1488 73.40 73.91 1.1697 1.5660 80.58 81.76 
Stator 2 0.9445 1.4792 69.75 71.36 

41 1.94.2 
Rotor I 7830 92.8 204.60 1.1 103 1 3929 90.01 90.52 1.1 103 1.39i9 90.07 90.52 
Stator I 0 9822 1.3660 84.95 85.61 
Rotor 2 1.0597 11922 86.21 86.54 1.1766 1.6310 84.94 85.94 
Stator 2 0 9606 1.5993 81.31 82.50 

, ::PRODUCLBILITY OF T H Y  
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FAN OVERALL PERFORMANCE - UNIFORM INLET, BASELINE CONFIQURAT~ON (Cont'd) 

41 1.94.3 
Raur l 
Stator 1 
Rotor ? 
Strtor 2 

41 1.94-24 
Rotor I 
Slator I 
Rotur 2 
Stator 2 

411~80.11 
Rotor I 
Stator I 
Rotor 2 
Strlor 2 

41 1.80-2 
Rocor 1 
Stalor 1 
Rotor 2 
Stator 2 

41 I.lH3.3 
Rotor I 
Sts1or I 
Rotor 2 
Slator 2 

41 1.804 
Rotor I 
Stalor I 
Rotor 2 
Slator 2 

41 1.80.6 
Rotor I 
Stalur I 
Rotor 2 
Stator 2 

41 1.76.1 
Rotor I 
Stator I 
Hotor ? 
Stator 2 

41 1.63.1 
Uolor l 
Stator I 
Rotor 2 
Staror 2 

41 1-63-2 
Rotor I 
Stalor I 
Rotor 2 
Stalor ? 

411434 
Rotor l 
Slator I 
Roror 2 
Slator 2 

41163.3 
Stalor I 
Roror 2 
Stator .- 

41 1-50-1 
Rnlvr I 
Slalor I 
Rotor ? 
St;llur 2 



FAN OVERAL? PERFORMANCE - UNIFORM INLET. BASELINE CONFIGURATION (Cmt'd) 

41 140.2 
Rotor I 4164 49.2 108.50 1.0308 1.1048 9 3 I 7  93.97 1a.W 1.1048 93.87 93.97 
Staler I 0.9950 I.OPP3 S9.W 69.25 
Rotor 2 1.0160 1.0479 64.14 64.21 1.0473 1.1519 87.28 87.52 
St11or 2 0.- 1.1393 8033 80.67 

41 1.50.3 
Rota I 418: 45.7 100.80 1.0331 1.1098 91.30 91.43 1.0331 1.1098 9f.3C 91.43 
Staror I 0.9946 1.1039 66.33 86.72 
b t o r  ? 1.0?0? I.Obl? 84. iV 84.73 1.0541 1.1714 85.63 113.96 
Stator ? OW52 1.1658 83.00 83.36 

41 1.504 
Rotor I 4197 41.90 V2.50 1.0165 ' 11.10 85.17 85.39 10365 1.1130 85.17 85.39 
SIalor I $3 1.1067 80.59 80.86 
Rotor 2 1.0231 I.. ' b  ~l.70 88.114 1.0605 1.1882 8 3 . ~ 8  63.97 
Stator ! 0.Wid 1.1846 8207 82.50 

IDENTIFICATION 
YEEO CODE lprrwnt of dn#n rpwdl 



FAN OVERALL PtiRFORMANCE - UNIFORM INLET, RECHECK 

Cumulrtiw 
FM A l o ~  --, 

423.10-1 
Rotor I 
Stator I 
Rotor 2 
Stator 2 

423.10.2 
Rutor I 
Slator I 
Rotor 2 
S t o r  2 

99.6 219.70 1.1267 IMW 87.58 88.20 
0.9719 

1.06112 1.2169 MAS 04.87 
0.9Wll 

423-163 
Rota I 
Stator I 
Rotor 2 
Stator 2 

423-1 -4 
Rotor 1 
Qata I 
Rotor 2 
stator 2 

42110.5 
Rotur I 
Stator I 
Rotor 2 
Stator 2 

41:-10.I5 
Rotor I 
Stator I 
&lor ? 
Stator 2 

423.t.J L 

Rota 1 
Pator I 
Rotor 2 
Stator 2 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

BsPdine lnlst Configuration 

S I. UNITS 

RU* MI 
C.2 *I a-2 

-0IY 
LO..) 0.1LM 0.- 
&7WL 0.1228 0..2# 
0.72bZ 0-13W 0.8351 
O.WST o . n u  o.ivz* 
0.57W 0.1UI O.U% 
0.54.. s.n1. O.U*S 
o.SD32 0 - n a o  O.bl31 
0.IQY O.74H O.bI11 
o.+on 0.1-2 o.b~.r 
arm 8.74% O..III 
O-SSOT O.?US 0.5- 

*-I 
U I C C  
230.9 
2m. I 
23..l 
N2.3 
Ell.. 
-2.5 
ir2.0 
n t . 0  
El1.5 
NO.? 
239.8 

VOZI  8WF-? .tCF-b @ * - I  B*-2 We-1 
MI mr ror r m t u  n m ~ u  RISEC 

1 . 4 M  72.- 71.13 O..NI-0.2823 -I&.. 
I.SZU n.n 04-35 abn5-o.owx -1u.5 
I . 5 W  m.35 a.1. 0.1 IY  0.1-3 -2U. l  
I.WM 91.- *I.M 0 . n ~  a w l *  -n*.z 
1.41a W?.W 81-34 O..r% & b l m  -27s.3 
1.301 W.0. 03-33 O . U n  &N¶O -ml.b 
1 . ~ 2 2  83.51 82.?4 O.*IW O.WI8 -311.0 
I . ~ I  n.m 04-31 0.9322 0-8741 - 3 n . i  
1.4034 86.45 05-78 0.9% 0 .WLI  -WO-. 
1.6001 02-65 81.W 0.9108 & W l *  -3II.0 
1 . 3 . ~  12.44 11-19 0.- QWU -an.* 

S l  IMU IhCI OEV 
RAOlb* Ib01YI RbOlAm 

1-4-0033 0.C190 0.2101 
7 4 . 0 1 1  0.0528 0.2051 
3-O.OFIS 0.0010 O.IaI9 
co.I3ls-O.C3bl 0.1520 
5-0-2WC -0.a17r 0.1492 
b4.Zl80-0.v +7 0.141. 
~ -O.~UI -~ . I IO I  O.LII* 
0-0-2%;-0.1312 0.1 331 
9-0.2Ob2-0.157l 0.1302 

LO-0.3112-0.18*7 0.1110 
11-0.331CO.1910 0.2111 

RMOVR-2 0-FAC WCA-8 LOSS-? 
1Ol.L tOlAL 

40.- O.4blI 0.1503 O.ODl2 
51.15 0.3811 0.1012 0.0225 
59-13 0.3150 O.Obb5 0.01.0 
5 l . Y  O.BZ05 0.0195 0.0127 
52-50 0.282. 0-0151 O.Ol3L 
49.93 0.2m4 0.015b 0.01+0 
49-18 0.2676 O.Obb4 0.0211 
49.11 O.ZW8 0.OISl 0.0273 
51-01 O.ZU4 0-0102 010213 
50.37 O.2 IU 0.O.bl 0.0233 
-6.53 0.2415 0.0911 0.0327 

24 ? O D U C B L L N  OF 'I'HE 
5,; f >;id, PAGE IS POOR 



ROTOR 2 
51 €PSI-l €PSI-2 

1101Am 8 M l Y l  
1 O.IU3 C-1022 
2 O.lU1 0-07.2 
3 O & U 5  0 .WY -. 0.004 0.OI.s 
5 0.W. 0.0212 
6 O.oU 1 0.01% 
7 0.0211 0.0091 
8 O . f M 5 C 0 . 0 0 ~  
FO.OOL0-O.OQI. 

I+0~020-0.0051 

v-l 
WSEC 
110.4 
224.0 
228.1 
324.2 
205.0 
I--3 
IW.9 
203.0 
201.5 
189.6 

SL I#f IY* OEV 
RbDIA1 IAOIY( I W I Y  

I-0.1)(1Z-o.mn 0 . 2 W  
i?-O~lYCO~O113 0.1928 
~ ~ l W Z - 0 . O b O Z  0-1113 
b4.LZICO.QIOI 0.16bI 
M . O w 6  0.0210 0.11W 
C-O&US 0.0393 0.1211 
1 C.OOD3 0.0419 O.lOll 
W . O l I 6  O.021l 0.064. 
CD.Olo4 0.02w O A I 2  

10 0.0210 0.05W 0.1139 

STATOR 2 
Y EPSI-1 €PSI-2 

11101.1 RAOlml 
I 0-1186 0.1300 
2 0.0(5* 0.09.I 
3 o.om1 o .o lu  
4 0.3U6 O-OI l l  
5 0.OUJ C.'\Ob 
6 5.0316 0.0292 
7 0.0225 0.0195 
8 0.0179 0-0155 
9 0-0150 C-0140 

10 0.0070 O.OOb* 

Rua l D 4 l  
I W 2  I C 2  -1 n-2 
W I C  W S K  RAVIY M O l Y  

33-9 165.7 0.1091 O.5U1 0.1006 0.8316 
54.2 IY.. 0.1121 0.52m 0.634, 0.0132 
m.0  L29.3 0.1305 0.4.QL 0.65S9 011U3 
n . 2  11e.2 o . 1 ~  0-r7.r u.wo o - t r r r  
20.1 I Q - 8  0.1317 0.4097 0.5OW 0.6210 
27.5 W.6 0 - I U .  0.4W3 0.5721 0.- 
2 L 1  w.9 O.l3W J.4716 0.5?06 O.iY8 
n . o  97.0 0 . 1 ~ 0  0.w.r o.sas1 o.mm 
30.4 1a.o o.a*i* o.ssm 0.5761 0.u.1 
31.1 101.8 0.2002 0.5750 0.5300 O.Wl7 

I. SWtD CODE I 
*I U-2 

n t s c  WIC 
z01.z zn .6  
225.3 ZS.9 
242.0 2W.I 
2W.l zw.7 
300-9 302.2 
311.4 315.1 
3n.5 nm.5 
3ba.8 367.5 
342.1 3bl.3 
3n.3 376.9 

r o r m  m ~ m  EFF-AD EFF-• w t ~ r ~  T O Z ~ O I  ~ Z I W L  EFF-LO EFCI 
I*LCT f k E T  I l l l E l  l*LLT GtSEC ROT011 RO1M 

a x s01 x x 

Y e 2  8-1 0-2 rr-l 
l t S E C  RbOlU UOlUr 
-14.6 O.tb92-0.0542 0-7200 
-B.I O.~LL~-O.W*S o.vroo 
-21.8 0.5122-C.089l 0.1202 
-10.9 O.b.09-0.0819 0.6893 
-16.4 0.4I.2-0.OlU 0.6250 
-1b.6 0.4755-0.0702 0.5980 
-0 7 0.4Sb2-0.0424 O.bO11 
0.0 0.4500 0.0002 0.6153 
1.8 0-Slbl  0.0081 0-6M6 
1.7 0.5503 0.0011 0. 0 

MVM-2 0-FAC mECA-0 
TOTAL 

71.03 0.1126 0.1511 
71.02 O+Ib58 O.I9#3 
6 L O I  0-1810 012921 
62.92 0.2018 &SOT3 
60.24 O.l*l* 0.2017 
5 & I 7  O.IU9 0-1801 
51.47 0.1917 0.2121 
56-14 0.2222 0.2111 
S5.n0 0.2471 0.2024 
51-61 0.2524 0. 2731 

MCRR KORR 7OITO PO/m EFF-A0 EFFP 
INLET INLFl INLET l M E l  IhLET INLET 

R ~ ~ D / S L C  ~CIUC a a 
9lb~75lOC.880 1.2134 I .5W9 67.2J 69.27 

LOSS-P 
TOT bL 
0.0334 
0.04bb 
O.O.*3 
0 -o1n 
0.0500 
0.0544 
0.0661 
O.09IO 
0.0969 
o . w n  

cmE IS. m r w  *o I 
TOIT0 .DIP0 
I N C T  STAGE 

1.2% 1.2%* 
l.zbI2 1.1.35 
1.2256 I I121  
I.2128 1.1038 
I . I9W 1-1-5 
1.19% 1-1476 
I.lnl l.Ibb5 
1.2015 1.1294 
1.2115 1.1275 
L.2226 1.1352 . . 

SEFf-b 
TOT-STC 

76.39 
54.Bb 
W.85 
39.51 
5S.b7 
51.01 
%.I. 
bO.00 
64-81 
w.00 

OEFF-? 
TOT-SIC 

77.14 
55.71 
bl.73 
40.34 
5b-32 
57.8b 
57.21 
41.96 
45.73 
66.95 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

S. I. UNITS 

STAT OR 1 
SL EPSt-1 EPSI-2 

IbOILn IAOIbn 
I 0.1930 C.1331 
2 0-1;51 0.c.ri 
3 0 .Ohl  0.0541 
4 0.0470 0-0315 
5 C.Cl72 0.01W 
6 0.0103 0.0102 
1 O.OCl6 0.0079 
8 0.0Obb 0.0011 
9 O.OQS9 0.00- 

10 0.0031 OIOOIT 
11 0.0312 0.0019 

SL 1 N U  l tc*  OEV 
1LOtAW RbOIHl lbolb* 

1-0.005 0-ClOO 0.2135 
2-0.0350 0.0553 0-22C7 
1-0.0W2 0.0053 O-lb25 
M.135b-0-0341 0.1520 
M.IO0-0.0015 0.1447 
b-O.2l30-0.091S 0.1W2 
7-0.2ZeCO. LC75 0.1402 
8-0.25.1-C. O W  0.1323 
9-0~105bO.l566 0.1336 

10-0.3115-0.1110 0.1619 
11-0.32C0.1OU 0.2502 

vn-z 
* tSK 
2Q.9 
218.0 
2 IS -9 
211.1 
I U . 0  
l I I . 0  
183.0 
l.S.* 
1n.z 
181.2 
1n.. 

1OIm *?lWI EFF-kl ESP-• MCIIAI T02llOl *02/P01 EFF-A0 EFF-• 
IWC? I"LEV IWEZ INLET ICJSCC ROTOR am 

X SO* X 8 
1.1263 1 . U W  81.01 01.72 210.84 1-1263 1.W- 01-07 07-12 

CODE IS. W)I 
1 OllO 
1mET 

1.1492 
1.1412 
1-1W3 
1.1306 
1.1184 
1.1150 
1.1154 
1. 11% 
1-1161 
1.1220 
1.1304 





OVERALL PERFORMANCE AN0 BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Confquration 

S I. UNITS 

ROTOR 1 
SL ECSI-I €PSI-2 

nm1.m OAOIU) 
I O.2a25 0.16% 
2 0.1033 0-1-5 
3 0.1510 C-1124 
4 0.1222 0-C859 
5 O.Ob44 O.OIC7 
6 O-MS3 0-0275 
7 0.0*2 0.0220 
8 O.OLI9 0 . 0 1 ~  
9 O.OI9l 0.0105 

10 O.OO)b 0.0013 
ll4.0WCa.0019 

SL I U S  IY*  OEV 
nkC1.n I A C I U  I L D l U  

1-0.0523 0 - O I U  0.2104 
2-0.01)8 0.0545 C.2350 
3-0.033? O.C5W 0-2- 
M . i i 3 l b  0.0517 0.2333 
S-O-MI i o.mir o.18u 

*UNN-2 WFAC O(ECL4 
rmu  

4 2 . n  0.4m2 0.3241 
49.M O.4I.2 &I617  
53-01 0.4590 QO.01 
53.70 0.410 0.0559 
11-35 0.4302 C Q 3 2  

LOSS-? 
TOTAL 
0.07% 
0.0411 
0.0271 
0.0151 
0.OlU 

SHf-? E f f - A  0 ' - I  8'-2 W * - I  
mf rot n m s u  u o ~ u  u s u  
12.- 71.1. o.uu-aan - 1 u . r  
n.05 os.20 O.LTJCQOI- -1n.7 
W.23 91.74 0.7ZW 0.1400 -2OI.9 
93.- 93.45 0.1613 0.33Ob -2n.5  
91.07 W).W o . w n  0 . ~ 0 1  -2n.a 

i G ; s j i i  o.ojzi  o. ir ie o . j w i  **..I 40.- 0.413b PMSO 0.021s I.UU n.91 w a r  o.u.+ p n n e  -n*.r -1ri.r 1.ro12 
l-O.0190 l.0305 0.1631 0.0102 4s.W 40.07 0.4- Q-D.2. 0.02- 1.- 05-14 84-43 0.- r8391 -312.1 -2M.l  1.3- 
B-0.0~19 0.6323 0.1543 0 . 0 ~ 5  4s.u 40.31 0.3014 O I W ~ L  0-0211 1.3- n.63 r*.n o . r m  arror -326.1 -zzb.t 1.3.o. 
CO.OCJI o.05~ u . 1 ~ 1  0.0451 +'.a5 ~ C W  o.3no a o r t a  o.0176 t . a w  81-76 87-16 0.- amir -341.2 -241.7 1.4059 

LO O.OOIO 0 . 0 3 ~  0.1324 o.o3zr 4-..i r9.69 0.3919 0.00- 0.0213 1 . r a  m.93 04.1r a.*nr a u t o  -tir.t -259.5 1.rm5 
114.0003 0 . ~ 3 ~  9.1831 0 . a ~ ~  44.u a.21 0.3.10 a l r . 1  0.0341 1 . ~ 3 3  7s .z~  i r . t t  a.wzv awm -312.0 -270.0 1.3033 

STATOR 1 

OEV 
110111 
O.2bIO 
0.20bb 
0.1650 
0.1421 
0.1U)Z 
0.1480 
0.1455 
0.1312 
0.1300 
0.1e.7 
0-27C9 

I W  W41l.  SPEED 
V-2 V F I  Vm-2 Y.-1 2 I-I L, 1-1 -2 m r n n  

MCVFZ C-CAC MEGA-l 
10111 

*#.>I 0.r6w O. 1121 
51-11 0-3W2 O.:Olb 
59.2a 0.3M0 o.0~58 
57.- O.32bb 0-05M 
52-93 0.2019 0.0410 
50.21 0.2691 O.OI5b 
49.10 0.2651 O.OH4 
49 .u  0.2517 0.0503 
51-07 0.2335 O.O.14 
50.70 0.2144 0-OCW 
46.40 0.2M1 0- IDM 

EFF-10 ECC-P 
INLET INLET 
a a 

80.14 01 -6% 

LOSS-. 
101.1 
O.OZ95 
0.0226 
O.Ol02 
0.01y. 
0.01U 
0.0140 
o . o t n  
0.0191 
0.0207 
0.0212 
0.0310 

TOZITOI PONPO 1 

COOL I*. POIml *O 3 
7 w t o  PJIPO 
INLET STAGE 

1.1502 l.354b 
1-1501 1.4bbI 
1-1414 1.4HO 
1- 1326 1.4763 
1-1200 1.4133 
1-1171 1.3822 
I-11- 1.3691 
1-1165 1.3741 
1-1176 1.3871 
1.1230 1.3804 
1.1315 1.3515 

XEFF-• XEFF-A 
voT-taEr VOT-SVG 
b2.27 60.62 
78.22 17.02 
8 06.01 
n .44  n .84  
87.11 86-54 
83-51 02.1% 
81.51 00.73 
82.42 81.61 
4 83.50 
rn.86 79-95 
bV.61 bo.36 

XEFF -P 
TOT-STG 
62.27 
78.22 
86-78 
89-44 
87.19 
83.51 
11.57 
82.42 
84-26 
00.16 
b9.bl 





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

S I. UNITS 

ROTOR 1 

IY* 
' IbOtU I  

0.03W 
3.0.H 
0.0526 
0.0)l. 
0.034b 
0.03Cb 
0.02Y 
0.C121 
0.0314 
0.0128 
0.0121 

DEV 
RbDIAN 
0.2518 
o a m  
0.2213 
0 . 2 2 a  
0.1611 
0 -1473 
0.1451 
0.1381 
0.1 I 5 3  
0.1157 
0.1141 

OllECA-8 
TOTAL 

0.3641 
O.1.U 
O. i o n  
0.0730 
0.0140 
0.08.. 
0-0.93 
0.0.14 
0.0134 
0. LO35 
0 1-3 

IHFI 
TOT 
10.w 
03-05 
W.06 
91.9s 
n . 9 5  
11.01 
W -99 
n. 88  
n . 9 3  
83-76 
14.41 

OEV 
LAOI&W 
0.2186 
0.2152 
0.1686 
0.1509 
0.1529 
0.1495 
0.1394 
0.1326 
0.1288 
0.18I l  
0.2693 

0-1 
RADIAN 
0.9402 
0.8199 
0-7144 
0.6432 
0.5570 
C..W3 
0.5271 
0.5127 
0.4918 
0.4950 
C.5WI 

LOSS -P 
TOTAL 
0 .02H 
0.0208 
0.0 lb* 
0.0139 
0.0148 
0.014b 
0.0138 
0.01 61 
0.0245 
0.0248 
0.0339 

.. SPEEO 
M I C C  
INLET 

1.3531 
1 .45n  
1.4981 
1.4859 
1.4326 
1.4108 
1.4008 
1.4015 
1.4135 
1 . * I41 
1.3774 

NCOLR TOtlO POlP0 tFF-AD EFf-C 102lTOl COZtPOI FFF-A0 
INLLI INLET INLET INLET lWLCl SlAGf 

RACtSEi I I I 
911.24 1.1340 1.4262 79.66 80.66 1.13W 0.9805 19.b7 

IlNT 110 + 
?OICO 
STAGE 

1.3531 
1.4586 
1.4981 
1.4859 
1.4326 
1.4108 
1.4008 
1.4315 
1.4135 
1.4141 
1.3174 

XEFF-A 
101-STG 
59.11 
14.39 
83.84 
81-24 
85.bb 
83.01 
81-63 
81.26 
81.91 
18.53 
68.05 

IECF-P 
for-$16 
61.S* 
15.Tl 
84.18 
81.93 
86-87 
83-80 
81-29 
12.14 
82.83 
19.55 
69.46 

T. - - ?RODUCIBIL~  OF THE 
-'AT& PAGE IS Pa )R & - -- % - L . 



OEV 
RAOlAN 
0.3196 
0.2230 
0.1835 
0.1449 
0.1050 
0.1 140 
0.IOSl 
0.0672 
0.0659 
O.lC79 

STATOR 2 
U EPSI- I  €PSI-2 

ILOIAN AAOIAN 
1 0.1231 0.1421 
2 0.0932 0-1010 
3 0.C727 0.074b 
4 O.OSa9 0.0550 
5 0.0322 0.0213 
6 0.0270 0.0221 
1 O.0241 0.0198 
8 0.01Jl 0.0164 
9 o.ciz i  o.otlr 

I 0  0.0014 0-0030 

LOSS-? 
IO74C 

-0.0201 
0.01 14 
0.0133 
0.010s 
0.0130 
0.0109 
0.013b 
0.0177 
0.0242 
0.0218 

10170 ? 0 f W  EFF-IO EFWC IC1t.l 1021101 C021101 EFF-A0 EFF-C 
I Y E l  I l lLEl  INLET IMLEr lGISEC ROTOR nolOR 

I I so* ; t 
I.pp 1.1898 83.62 85.01 116.85 1 . ~ 2 0  1.3251 90.1s v1.20 

RUN NO411. SPEED 
v-1 v-2 Ye-1 Vm-2 w - 1  -2  1-1 - 2  (I-1 *-2 POICO 

WISEC * ~ 1 3 r '  (IISEC MISEC USEC MISIC a r o 1 4 ~  RAOIM INLET 
216.2 185.3 161.0 185.3 167.0 3.5 0.7111 0.0187 0.6W4 0.4971 1.8252 
242.5 200.8 190.9 200.7 149.6 4.1 0.6631 0.020) 0.L.52 O.W33 1-9012 
243.1 203.8 201.5 203.8 137.3 1.1 0.5916 0.0094 0.6121 0.5545 1.9315 
238.4 I K Z  199.9 19b.2 129.9 -0.1 0.5158-0.0008 0.6585 0.5346 1.9164 
220.1 175.4 111.9 175.6 123.9 -2.6 0.5982-O.OlH) 0.6054 0.4762 I . I M 2  
211.9 167.2 176.1 167.1 117.9 +.9 0.5W2-0.0293 0.5819 0.4533 1.1377 
210.0 165.2 175.0 165.1 116.1 -2.9 0.5159-O.OII7 0.5753 0.4470 1.1345 
216.6 114.1 112.0 174.7 117.5 1.6 0.5734 0.0091 0.9923 0.4720 1.8689 
216.1 ' i f 4 7  174.8 114.6 128.2 6.4 0.6317 0.0364 0.5194 0.6495 1.1699 
209.2 162.7 162.1 162.5 131.3 1.8 0.6116 0.0477 0.5661 0.4337 1.1316 

INC* OEV 
RADIAN IA011N 

-0.1058 0.1673 
-0.LOL5 O.LbO9 
-0.1364 0.1500 
-0-1513 0.1183 
-0.124T 0.1433 
-0.1320 0.1329 
-0-1369 0.1491 
-0-  1638 0.8 862 
-0.1490 0.2330 
G-O.lbtb 0.2698 

LOSS-? 1021 
IOlAL COI 
0.0287 0.9668 
0.0121 0 - 9 I U  
0.0067 0.9926 
0.0077 0.9923 
0.0113 0.9914 
O.OlI2 0.9924 
0.0117 0.9qZS 
0.0105 0.9933 
0.0115 0.9911 
0.02W 0.9847 

MCORR WCOIR l o l l 0  POlW EFF-A0 ECC-P 102/101 ?021?01 
I N l E l  INLET INLEI INLET INLEI INLEI 

RAClStC UGISEC I t 
91?.24101.111 1.2383 I r#b96 12.06 13-55 1.0920 0.9192 

IEFC-A IEFF-? 
101-STG TOT-STG 
M . 2 3  C0.39 
18.85 19.24 
89.53 89-90 
W.80 91.13 
18.64 89.06 
89.34 89-76 
?l .bb 88.12 
85.36 15.93 
10.36 81.12 
79-86 80.66 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

S I. UNITS 

ROTOR 1 
CODE 15. POINT NO 5 
U-2 *.-I *.-I 

N I  P C  
182.4 0.8189 O.bO95 
111.1 0.921. O.62U 
219.3 0.9112 0.6367 
257.6 1.0297 0.65H 

279.7 300.7 1.1917 1.1443 0.7463 0.7076 
313.8 1.2333 0.7775 
321.3 1.2692 0.8200 
341.3 1.3079 0.8609 
358.4 I. 3508 0.8929 
372.8 1.3868 &I810 

-2 8-1 
RISK RROIU 
239.3 0.0 
222.1 0.0 
lW.3 0.0 
169.5 0.0 
133.2 0.0 
122.8 0.0 
117.9 0.0 
113.2 0.0 
110.4 0.0 
110.3 0.0 
113.2 0.0 

SL 1RCS INC* O€V lUlN IWVn- I  W O W 2  0-FAC W(ECA-8 
RbOlAN I A O I U  RAOIAN RADIAN TOTAL 

1-0.0496 0.0472 0.2588 0.9036 45.53 41.41 O A U Z  0.3453 
rO.0356 0.0508 OJlO8 0.7U4 65-73 47-40 'JAW9 0.2012 
3-0.0tl7 0.C635 0.2141 0.6101 46-01 51-b0 0.4821 %I110 
4-0.0218 0.0605 0.2119 0.4551 46.40 52-90 0.4775 0.0724 + -0436 0.035. O.IS(LI 0 .~029 46.16 5 o . n  0 . 4 5 ~  a o l u  
b-O.OW8 010281 0.1432 0.1254 46-19 49-41 0.4422 % W l l  
7-0.0240 0.0255 0.1252 0.0937 W.&? 49.23 0.4281 0.08W 
1-0.0137 0-0265 3.1233 0.0747 46.87 50.16 0.40.9 0.0778 
9-0.0013 0.0298 0.1013 0.0151 46.90 51-16 0.3WI 0.0724 

10-0 .0~3 o.oa41 O.IIII 0 . ~ 8 1  4 6 . n  50.w 0.3esa 0 . w ~  
11-0.0m1 0.0335 0.1741 0.0011 46.Y 66-00 O.4OL2 0.1650 

LOSS-? COZI IRCI IEFF-A 8.-I 80-2 VI*-I 
10lAL POI 151 l r .  RAOIAN RAOIbN MISEC 
0.OlW 1.41OI 71.30 6' . 0.6265-0.2791 -1bb.8 
0 ~ 0 5 1 1  l.5lSI 82.96 81-94 0.6779-0.105. -1W.7 
O.OU)S 1.5381 n . 7 3  -.or 0 . 7 ~ ~ 4  o.tlss -2w.o 
0.0204 1.52% 92-38 91-91 O.7Wl 0.3090 -2N.5 
0.0202 I.WI w.14 er.sr o.nrr3 0 . ~ 2 4  -275.7 
0.0220 1.4445 17.52 86.85 0.8825 0.7572 -297.9 
0.0228 1.4415 W . U  86.11 0.9013 O.8lOl -312.2 
0.0195 1.45W Ma29 07-66 0.9241 0.84- -326.1 
0.0181 1-5.35 88.- 88.33 0.9451 0.8800 -341.3 
o.0231 t .46~0 05.21 84.39 0.9684 0.9117 -358.4 
0-0382 1.42m 74-98 73.W 0.9878 0.9807 -312.9 

10110 COfM EFC-LD EFF-C YL1AI 
INLET I W E l  lME7 I N U l  KGISEC 

I I so* 
1.lM-5 114b96 85-16 85.96 219.24 

1021101 C021C01 EFF-A0 EFC-C 
.OlW IOlOR 
K I 

RUN N9411. SCEFO I 
1-2 COlCO 

INLET 
0.4870 1.3500 
0.5702 1.4520 
0.6012 1.5019 
0.5908 1 -4927 
015528 1.4430 
0.53% 1.4243 
0.5128 1.4146 
0.5353 1.4150 
0.5480 I .4465 
0.5501 1.4213 
0.5124 1-3912 

SL IWCS INC* OEV 
RADIAN RAOIbN IROIhN 

1 0.0305 0.1128 0.2911 
2 0.0051 0.0944 0.2203 
3-O.OW7 0.0357 0.11+0 
4-O.IO71-O.CO63 0.i536 
5-0.1153-0.0528 0.1514 
6-O.I~IC0.063b 0.1475 
I-0.IPLI-0.C742 0-1410 
M.2214-O.CC59 0.1312 
9-0.247CO~l188 0.1327 

LO-0.2769-0-1444 0.1809 
ll-0.2841-O.14W 0.2594 

LOSS-C 
1OtbL 
0.0288 
0.0242 
0.OlU 
0.0143 
0.0141 
0.0159 
0.02- 
0.0340 
0.0358 
0.0158 
0.0413 

10211i" 

1.1365 

IEFF-A 
101-SlG 
59.31 
73-31 
e4.11 
81.74 
86.00 
83.32 
11.49 
11.31 
11.92 
11.33 
67.73 



ROTOR 2 
RUN NO41 

m-2 

0.7203 
0.7104 
0.6955 
0.6704 
0.6005 
0.5751 
0.5655 
0.5100 
0.5734 
0.5462 

SL EPSI-I €PSI-2 
RADIAN RACIAN 

I 0.1501 C.1039 
2 0.1161 o.ce31 
3 0.0972 O.Cb91 
4 0.0794 0.0553 
5 O.OU6 0.02% 
6 0.0317 0.0180 
7 0.0226 0.0119 
1 O.CO96 0.0023 
9 0.003 1-0.0027 

10 0.0mb0.0018 

fL INCS IkCM OFV 
R6;lAN RAOlbN R4OIAN 

I-0.0142 0.0413 0.3131 
2-0.1YC0.0370 3.2256 
3-0.14CrJ. 415 0.1109 
+O.llGb-C Gal9 0.1600 
5-0.0437 0.0231 0.1015 
6-0.0185 0.0393 0 - l t 8 1  
1 0.0066 6.0463 0.1012 
8-O.OC59 C.0329 0.0636 
9-O.OOSO 0.0338 O.Ml4 

10 0.0219 O.ObO9 0.1064 

TURN 
RAOIAN 
o.siv? 
0.3M5 
0.301 6 
o.zsra 
0.1583 
0.1220 
0.1056 
0.CIYO 
0.0821 
0.0611 

LOSS-? 
TOTAL 

-0 .OZ I  
0.0010 
0.01H) 
0.0101 
0.01 15 
0.w94 
0.OllY 
0.0161 
O.OZN 
0.0191 

I f f f - P  
TOT 

101.55 
.T.Ob 
92.00 
W.U 
93.05 
93-17 
92.02 
81.W 
15.47 
17-28 

IEff-A 8 ' - I  1 * - 2  
TOT *AOIAN UOIAN 

110.02 0.8332 0.2335 
96-96 0.7501 0.3102 
91-69 0.77Ob 0.4691 
94-14 0.@2W 0.S- 
92.75 0.9342 0.7759 
93-61 0.9bW 0.1470 
91.61 o . w w  0.1921 
80.41 L.OL3b 0.914b 
14-83 1.0275 O.*H 
Ib.69 I.Ob86 1.0069 

POIPO 
INLFT 

1 .9062 
I .9414 
L.*b69 
1.9634 
1.9159 
1.8943 
1.8939 
1.9274 
1.9327 
1.9069 

TOITO POIPO ECF-M EFF-P YCIIAI ie?/101 C O ~ ~ ~ O I  EFF-AD EFF-I 
INLET INLET INLET 1*LET KGISEC ROTOR ROTOR 

I I S9N I t 
1.2445 1.9Nb 84.20 85.51 115.75 1 . ~ ~ 5 0  1-3424 9 ~ . 1 1  92.51 

STATOR 2 
LIRFOIL 

V t l  
NlSEC 
110. 6 
151.5 
111.6 
134.0 
126.9 
121.4 
119.1 
121.6 
131.6 
t35.9 

, AElOOVNAMIC WNNARV PRINT 
NASA METRIC 
SL E lS I -1  €PSI-2 

R#OIAN RAOlbN 
1 0.1219 C.1415 
2 0.0928 !, . I 012  
3 0.0721 0 .07U 
4 0.0510 0.0551 
5 0.0327 O.CZ13 

RUN NO* 
*-2 

0.4738 
0.5161 
0.5321 
0.5199 
0.4611 
0.4480 
0.4408 
0.4651 
0.4b41 
0.4301 

CODE 15. POI 
1OITO 
1NtEl  

NT NO 5 
POIPO 
STbGE 

1.3652 
1.3019 
1.2954 
1.3069 
1 . 3 z r ~  
1.3234 
1.3276 
1.33s16 
1.3+112 
1.35L9 

SL INCM OEV TWN RMCVN-1 Rl4OVM-2 0-fAC O1EGA-b LOSS-P PO21 
RADIAN R4OlAN RAOlAN 10i4L TOTLL PO1 

1 - 0 . ~ 7 0 1  0.1736 .0.1924 49.73 51.n 0.3890 0.1337 0.0212 0.9682 
2 -0.C794 0.1639 0.6617 58.69 64.47 0.3351 0.0611 0.0153 0.9130 
3 -0.1055 0.1523 0.6209 62-58 67.35 0.3201 0.0941 0.0081 0.9913 
4 -0.1216 0.1452 0.6U33 68-63 66. 16 0.3315 O.MZ1 0.0106 0.9IW 
5 -0.LC97 0.1198 0.6217 3B.98 6O.L) 0.3131 0.0427 0.0123 0.9906 
6 -0.1111 0.1415 0.6191 57.31 57.55 0.3977 9.0102 0 ~ 0 1 2 1  0.9917 
1 -0.1282 O.ISS4 0.6011 57.E: i 5 .U  0.4031 0.0119 0.0125 0.9920 
8 -0.1441 O . lM8  0.5767 59.17 59.95 0.3134 0.0254 0.0117 O.Vt25 
9 -0.13'12 0.2390 O.hM1 56.76 99-51 0.4005 O.MIO 0.Olb4 0.9891 

10 -0.1446 0.2752 0.6474 51.90 54.13 0.4471 0.0117 0.0213 0.9144 

8ECF-A IEFF-C 
701-INLET 101-INLET 

74.00 76.12 
80.61 12.28 
16.12 87-36 
18.41 19.51 
Ib.41 17.57 
85.37 Ib.60 
1s.96 15. 30  
83.19 14.64 
79.10 10.90 
72-63 76-92 

IFFF-A 
101-STG 

99.38 
90.95 
88.69 
90.60 
09-68 
90.55 
89.C8 
86.40 
81-93 
12.09 

IEFF-• 
101-Slt  

99.42 
91-29 
88.90 
90.16 
so. 09 
90.92 
89-51 
86.96 
02-67 
82.84 

NCORl UCORR TOlT0 POlP0 EFF-A0 I F F - I  102l lOI  CO2lPOl €fF-40 
INLET INLET INLET INLEI 1NLEl INLET STAGE 

RAOISEC KGISLC I S  I 
~17.16101.043 1.2445 1.9031 12.53 14.0) 1.0950 0.9812 88-30 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

ROTOR 1 
SL t C S I - I  €PSI-2 

RMIAN MOIAN 
I O . L I 1  0.1161 
2 0.11Ib 0.1500 
3 0.1%) O.ll6C 
4 0.1241 O.OSb3 
5 0.C741 0.0612 
6 0.0%3 0.0521 
1 O.OU1 0.C438 
I O.OY5 0.0342 
9 0.0245 0.02% 

LO 0.0100 0.009* 
I 1  0.0016 0.0019 

V-I v-2 V * - l  vm-2 
*ISEC MISfC MlStC NISCE 
224.4 104.1 224.4 1W.O 
225.1 296.4 225.1 2W.5 
226.1 218.3 226.1 207.' 
226.8 260.0 226.1 203.4 
221.7 225.5 221.1 117.2 
221.5 218.2 228.5 l W . 5  
229.5 215.1 229.5 l IS .4  
230.1 213.6 230.1 l W . 3  
231.B 213.0 231.8 185.3 
2B2.S 212.9 232.5 185.1 
232.5 204.2 232.5 LN .9  

SL INCS I K M  OEV 
I8OIAN IACIAN RA01AN 

1-0.0589 C.C319 0.2312 
2-O.OU9 O.CSl4 0.2085 
3-0.0302 0.0620 0.2125 
4-o.on4 o.cr5o 0.20- 
5-0.031 1 O-Cl19 0.1598 
6-0.0298 0.0396 0.1313 
1-0.OH3 0.0353 0.1191 
I-0.00J3 0.0349 0.1102 
9-0.0026 0.0365 0.0999 

10 O.OCO6 0.0393 O.CW8 
11-0.0015 O.C312 0.1536 

STATOR 1 
SL E IS I -1  €PSI-2 

n r o t r n  IACIAN 
I O.IQl4 0. I331 
2 0.l208 0.C811 
3 0.0112 0.C526 
4 0.0432 0.0345 
5 O.CL35 O.Cl53 
6 0.0071 0.0107 
1 0.0054 O.OCt5 
8 O.OG13 0.0013 
9 0.0033 0.006L 

10 0.0015 0.0040 
11 o.om0 0.0015 

RUN N>4 l I .  SCFfO 
*-2 0-1 

n t s r t  
0 .w25  159.0 
C.1764 l78.C 
0.8181 1 w . 2  
0.1605 211.0 
0.6538 262.1 
0.6301 2W.0 
0.62IO 297.5 
0.6162 3IP.9 
0.6139 825.9 
0.6122 341.6 
0.5136 355.4 

COO€ 10, POINT NO II 
u-2 *'-I *'.I 

WSFC 
111.9 0.8456 0.6021 
I W . 5  C,.O826 OsbI3Q 
201.0 0.9213 0.614b 
226.4 0.9100 O.*263 
2bb.b l.0106 C.6192 
286.6 1.1221 0.7256 
299.1 1.1579 0.155B 
312.0 1.1936 C.1930 
325.3 1.2322 0.e29u 
341.6 1.2TSO 0.0619 
355.3 1.3104 0 . I l l I  

TURN IhOVIC I 
R&F !AN 
0.9179 44-15 
O*1114 44.93 
0.6102 45.04 
0.4616 45.11 
0.2120 45.20 
0.1412 45.2a 
O.IL% 45.31 
O.OPLZ 4s.re 
0.0102 45.60 
0.0659 4 5 . U  
0.0?13 45.W 

WCVI(-2 0-PAC O*€Gb-8 LOSS-C 
TOlAL IOTLL 

41.21 0.4681 0.3043 0.0613 
41.11 0.4689 3.1619 0.0411 
50.00 0.4152 0.0961 O.026b 
50.62 O.47W O.OlI6 0.0202 
40.48 0.4418 0.0723 0.0115 
48.33 O.*ZSO 0.0195 0.0102 
48.32 0.4126 0.0102 0.f 111 
48.89 0.3948 0.0116 0.0151 
49.41 0 . 3 ~ 1  0 . ~ 9 3  o.olre 
49.61 0.3112 0.0704 0.0116 
4 6 . U  0 . 3 0 0  0.1241 0.0298 

10110 COIW IFF-A0 EFT-? UCI IAI  T02I10l  CO2ICUI EFF-AD €fF-P 
INLET INLET INLET INLET KGISIC IOTDR LOTOI 

I t so* t I 
1.1231 1.4323 81.45 88.01 213.56 1.1231 1.4323 81.45 88.07 

SL I ~ C S  INCH O E V  IURN a n o v k l  cnovm-2 D-FAC WEGA-a Loss-? POZI 
n ~ n l ~ u  a ~ n l ~ u  n ~ n l ~ u  ~ A ~ I A N  TOTAL 10111 PO1 

IEFF-A l f r f - P  IE fL -A  SELL-P 
797-INLFT TOT-INLFT TOT-SlG 101-516 





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Conf igurfiion 

11 INCS INCI OEV lUlk RCOV)l 
nbDlAN 1AOlbN RADIAN IADIAI 

I-O.O¶ql C.0311 0.2421 0.912I 66.11 
2-O.OUO O.Cb1B 012132 0.1(.9 46.') 
&o.onr o.osrr 0.2224 0.5591 65.10 
44.0213 0.0610 0.1192 0.6481 65-12 
5-0.03BI 0.0465 0. I611 0.2012 49-12 
6-0.005 0.CBW 0.1111 0.1510 41-11 
7-0-OH9 O.OIS0 0.1145 0.1260 65.1) 
1-0.081 0.0391 J.1051 O.IW9 65.15 
bO.0019 0.0112 0.0935 O.CII3 45.M 

LO O.OOL1 C.ObOI 0.0193 O.CIb6 45.41 
11 0.000B 0.CBW 0.1514 0.0953 45.45 

wown-t 0-*LC WCW-n LOSS-? POZI at**-P UCC-A (*-I  10-2 we-I VV-2 
VOTAL TOTAL POI vnr i n t  l r n t r r  arnt r r  mfsrc n l : i r c  

41.10 o . w I  O.Z~LI 0.0600 L . ~ I  11.61 ~6.19 P.ALIL-O.~~S: - 1 ~ 1 . 1  91.r 
46-11 0.4W9 0.1294 0.0329 1.4918 00.11 11.06 0.6bTb-0.1021 - l l l a O  2C.6 
49.19 o.+~I* 0.011s 0.022~ 1 . u n  92.05 91.59 CI.VI~T 0.1236 -191.1 -16.9 
49.41 0.4953 0.0616 0-01- I.bb51 92-62 9.+21 0.7646 0.3163 -211.5 -66.2 
67.90 o . 4 ~  o.mbs o . o t n  1 . 4 i n  9 1 . ~ 1  90.62 0 . 1 s ~  0 . ~ 6 1  - 2 6 1 . ~  - U I ~ . I  
41-03 0.4B96 O.Ob51 0.0llB 1.4104 W.69 90.21 0.1921 0.7411 -212.4 - l$ba1 
48*16 0.4215 O.Ob64 O.Cl72 1.4212 90.15 89.16 0.91B9 &lBW -295.1 -1P2-9 
66.1s 0.4015 O.Q)S~ O.OI*Z I .*Z~I  91.~9 rl.zo o.rBzv 0.8311 -301.1 - 2 ~ 0 . 5  
49.U 0.3n0 O.#W 0.0121 t .43n 92.32 91.92 0.9125 0.n32 -B23.$ -?I* .*  
so.zt o . s m  o.orrl 0.01- r .6~02 w.14 9 0 . ~ 5  0.9145 o . n n  - s l r . i  -236.3 
4b.11 0 . 3 ~ 6  0.1231 0 . 0 ~ ~  L.*III DO.@$ 19.e~ o . * ~ B  0 . 9 s ~  -153.4 -1r5.n 

STATOR 1 iCEC9 
POICO 
INLI 1 

1.3611 
I.t,321 
1.4150 
1.4415 
1.6011 
I .B940 
I .saw 
1 .B11b 
l.,956 
l.401I 
1.sirs 

5L INCS I W I  PEV 
RAOIAN I A O I U  RADIAN 

I 0.0111 0.09s3 0.2U3 
I-0.0161 C.016. O.I*bO 
3-0.0610 O.Cl46 0.1619 
b-0.0119 O.OUZ9 0.1 ST6 
54.1611-0.CIW 0.1542 
b-O.l130-0.0655 O . I ) * i  
I-O.IC1-O.ClC1 0 . I s l l  
I-O~Z2lb-O.O~bl O.LbI0 
9-0.2411-O.llC7 0.1485 

LO-O.I~FO.1564 u.1119 
11-C.3WF0.1101 U.2660 

LOSS.. POZI 
TO*' I 0 1  

0.94Y 



ROTOR 2 
SL FVSI- I  WSI -2  

RLOIAN l A 0 l W  
I O.IYO0 C.1025 
2 O.IL21 O.C7Cb 
3 o . o n l  o.abc5 
4 O.OY5 0.0419 
9 O.Otl2 O.OO1I 
b 0.0141 O.CC38 
r 0.0012 C.0006 
(I-0.0016-0.0011 
9-O,lo5c9.COP9 

~ c - o . o o ~ s - a . o o ~ ~  

RUN N141 
- 2  0-1 2 4-1 a-2 
ntsfc mAnlAu AAOIAW 
1se.2 0.1841 o . r l i e  0.6642 o . ~ r z l  
142.0 0.1441 0.9929 0.1818 C.7543 
128.4 0.1144 0.5113 o.boe2 0.7244 
l I b . 9  0.1334 0.5003 0.5989 0.6830 
105.1 0.1617 0.5185 I'r5bbO C.5907 
91.0 0.1514 0.5021 0.931- 0.5599 
92.7 u.1411 o.raz3 0.5slu 0.5557 
9Z.V 0.1510 ( r . 4 IU  C.5917 0.5631 
90.8 0.17%1 0.5135 0.5387 0.5557 

100.6 U.iV82 0.53W 0.9266 0.3206 

i l l  SPCE 
U-I  

MISLC 
1Vb.b 
213.1 
221.7 
246.8 
289.6 
2 w . r  
312.6 
33I.c 
143.b 
l5b.2 

I L  INCS INC* 
IbOIAN lAOlAN 

I-O.Il20 0.008b 
2 -0 .166~0-0569  
3-0.lIPO-0.05uo 
4-0.l202-J.O3L5 
5-0.0514 0.OIOl 
b-0.03b2 0.02lb 

10110 POIPO EFF-A0 € IF - *  UCl lA l  
INLIT l k l t l  INLET INLFl KGlSEC 

s a SO* 
1.2913 l . ioe5 82.19 81.41 18*.at 

102I101 VO2/-01 EFF-AD EFF-P 
UOmR Rfllfl* 
1 R 

STATOR 2 
SL €PSI - I  EPSI-2 

RbOIAN BAOlbN 
I 0.1221 0.I4lO 
2 0 .09 l l  0.1002 
I 0.0703 0.0137 
r 0.0538 0 . 0 3 9  
5 0 . O I 8  0.02t' 
6 n.0221 o.01v6 
1 0.0118 010155 
8 O.OICl 0.0125 
9 0.0104 0-COP6 

LO 0.0015 0.0043 

V I -  I 
*15EC 
156.6 
131.9 
125.1 
l l4 .V 
103.7 
95.7 
92.1 
92.1 
91.b 

LOO. 5 

LOSS-. 
1fllAL 
0.0285 
0.0140 
0.012b 
0.0159 
0.02bC 
0.0221 
0.0321 
0.0182 
0.0428 
6.ObbO 

NCFCII U C O L l  1U111' VOIM EFF-AD LFF-P  I071101 POllCOt F r F - a l l  
IhLEI INLEl I N L t l  IULLI INLET INLET SlAGF 

IAOISEC LGlStC 1 1 I 
IbS.8Y 98.122 1.2013 1.6147 18.10 10.21 1.0619 0.91J7 76.98 



OVERALL PESFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Bareline Inlet Configuration 

411 10.11. I.tm LQ( le. m u m 1  m 3 
2 U-l u-2 no-I *.-I 

MC *rtCC 
e9e.51 151.. IT2.1 e u m  0- 
W . 8 2  1m.1 1m.Z .an e.- 
0.- 1.1.0 201.5 O.9143 C W R  
L-I. 211.2 mr e a t *  e a  

-2 
UPC 
101.4 
ZI.1 
m.3 
I.... 

Y I Y S  101 OR 
LYW llOW M D U l  

~ - 0 ~ s  L-3 u r n  
H A W .  0- 0.- 
-HYZu.y 
HU?O e Y .  L2Q. 

.ass e.IsZ. 
W I Y I  .r.M LlZN 
l-eat- .a311 0.1.12 
M a n  usn ~..r 
w a  .r.# e u n  

10 eaeu u r n  rom 
114-1 ma307 L I U .  

-1 

4b.ne 
u.n 
L I N  
U..2 
4520 
4s -33 
.irW 
i.J -45 
-4. 
r)Ae 
45- 

t F F 4  €PC+ 
1mtr rmtt 
I x 

02.+5 03.29 

:TJCIBLI'IY OF THE 
.'iL PAGE IS POOR 



ROTOR 2 
v-I 

m c  
IW.. 
n2.0 
za.. 
mS.2 
Its03 
1.3.3 
1.2.4 
IH.0 
I..-4 
I** I 

STATOR 2 
st. CCI1-I fr<l-7 

M o l U  WIU 
1 0.1122 0.1405 
z 0.0910 01-1 
3 a.m.4 B a n .  
6 S.OS310AS24 
5 o a m  OU.~ 
6 0.0232 0.0203 
7 O.01.. 0.016. 

0.*155 0-01% 
9 OR110 OR101 

10 0.00- o m 3  

.L I I  
M *I -1 rcl 
usec .r.U .yI 
1u.z 0 . m  0- -I 0 . m  
1a.s 0.1- 0.- o.rm4 O.lsl1 
I W - 0  e.8mT L M  0.- 
I-. L I W I  0.- L 5 a s  W T  
1- hIY Cl4w 0 . s m  0- 
1Q.b %IS20 0.SDZI L-39 ..¶SOT 
m.4 O.IY3 e.519 &I# e.m 

1me.1 O.I~A e.rm r s u r  h u m  
I~LT cun e.wr r r w  -so 
I.... &*I% e a 1 m  LIIII C5zm 

bI1. OtC. C m f  10. m1ml .D 3 
w **-a w-I *@-a w-2 

~~ WICC VSK 
1Y.b mo.1 0.b3.1 *&I, 21T.b 2U.z  
ZILS n z r  e.rwr c * ~  zw.s m a  
zm.6 ZY.1 o.eL.1 ..ban -.I zm.1 
ail ?so.. .as41 W l a  2a.. -3.. 
zOS.2 .YA m..mo ..rnl* 320.4 1Y.l 
mo* ma 0.- o , m  -4 w.r 
H Z 3  B12.2 &TU5 -2.0 2-1. 
3-s sm.3 1.otir 0.- n s a  m a  
Bb3-I U - b  I I U 3  0 . W  m - 5  
3S5.T m.3  1- &-be w3.5 291.3 

0- M Y  QEU* 
m L  

u.n m.ww O.IIJT 
6V.W .*I. ..WW 
u.a e.2. r.#. 
.5.I* o m  0.nm 
s 7 . s ~  o a e s  o r m r  
Y... 0.- a.IU5 
Y.16 0.- 0-7 
W 1 I  0.m.T o.oeb1 
14.- 0.- e.- 
W.21 0- 0.1- 

am wan mno rono trr-ro rw4  rozno~  nsm~ rrr-ao 
I ~ C T  i a ~ t r  t a u 1  1 a e r  I ~ C T  mtv STAW 

IAOISEC R C ~ E C  t I t 
a a . n  w.923 I.=- 1 . 7 2 ~  n.n 8r.n I . O T ~  m.m 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet C o n f i i o n  

S I. UNITS 

ROTOR 1 
I+ €-I-I E.SI-2 -1 

. Y I Y  -1- VIK 
I O d L * L  &I631 216-7 
2 0.1- OIISW 210.0 
3 0.1- 0.11W 222.s 
4 0 . I M  O m 1  225.1 
5 0- &-I 220.4 . e-3 e . W  22..1 
7 0.- e&351 22%7 
l 0 . a ~ ~  can zm.4 . *.GI.) o.ez1. 2Y.b 

1 . . a . a 7 5  2-3 
ll-0.0.(n e m 3  ZZ... 

u IUS l a  ocv 
UOXY UOU. W I U  

1-o.Wl. 0.e550 -2u. 
Z-O~U 0.Obu Wall 
s-o.uaz o.ono UIID 
Hama eJr.1 WI.)  
H-OSS? W l b T  Ll53T 
-4315 O A Y  0.1202 
T-o.4153 ..ow &lo?* 
- a 5 3  0434. C I U 2  
to.- 0 . e ~ ~  0.a31 

10 0-#043 0- e. WT0 
I1 0 a I L  O Y I *  &I... 

It*-. 
m - R I C l  
63-22 
W.25 
03-30 
w -06 
07.91 
06.11 
a6.05 
03 
03.- 
01.03 
72.20 

F f l - 6 0  
S T Y E  
t 

OI.*2 



ROTOR2 
.(IL No6II. WEE0 C m E  SO* WI*l m 4 

SCEUI-lE.21-2 V-1 V 1 2 I 2 0 8-2 F 1  )-I U-1 U-2 c*-l @*-I  V*-I P - 2  
UDIU W l A b  I I S C  UILC *ISEC VSEC u m c  I)#sEC UOlU l  nm1* V Y C  I/tCC USCC use 

I 0.150) LIOI~ an.1 n0.2 I%.* ZOI-1 3 l .b  1u.0 0.8- o . m r  o - u r ~  0 - n m  191.5 210.2 O d 1 5  0 .5 t r t  227.0 mr 
2 0-1124 M W 7  a . 3  -7 197-6 ZW-0 32.7 I--* O.IbW O.-5 0-5bW O.IO.3 214.1 223.9 O.7b35 0 4 0 7  h8.7 ZZZ.9 
I T~.M O.WI -.I at .?  ma wr, zo.2 I=.* 0.1359 0 . ~ 2  & 5 H I  0 . ~ 1 0  zm.7 233.4 O J Z ~ I  0 ~ 3 6 5  -8-r ru .6  
4 WC.2 0- -5.3 -1 231.5 ZO1.* 27.3 122.3 0.1336 0.W- C 5 U 3  0&584 2*7rt -2.3 OJSW S . e  Y.1 W.1 
I r.0272 04125 a%-9 211-7 I--3 1m.4 n.8 I l tr o-I*?~ 0.55- O.MW 0.5870 2 ~ 1  m . o  o.*n$ G-w ~ 3 . 0  -I.( 
b o . o m  0-7 IH-3 ZOIJ 192.5 173-1 20.3 103.a LLUI 0.- 0.5545 0.5585 ~ 0 . e  r n - 9  o r r w  o-asa 3 3 3 d  2 u . s  
7 0.0109 01- 19L.7 19L6  l.Q.1 171-* 27.4 L W J  kllf. 0.- 0-5505 8.5405 314.0 3 1 4 1  0.WW 0.736. 364.0 2n.9 
W&I*- 1-1. - 3 4  192-3 170-1 302 102.1 0.15% 0-5252 0-5557 O-S lb  332.4 331.2 I.U22? 0-?W1 350.2 mrO 
W . c D H . a I O 1  1U.b 281-2 I M - 9  1.7-0 37.6 111.4 0-1.62 0-Ubb O-JSbb 0.5523 -5.0 -4.3 110311 0.7874 i.I.9 W.9  

ICC.OIZ- IOhO IVlr *  1-d 154.. mJ 112.S k2142 0.8282 0.5240 0.5218 357.7 357.2 1.0360 0 . ~ 0 ~  Y b - l  m r  

St E-1-I CCSI-2 
U O I M  WIM 

1 0.1225 &I* 
2 ,.ow o m 7 7  
3 O.Ob91 Lo- 
r 6.0531 0.051. 
5 O.OZt2 0 1 t n  
b OR23. OlOtO. 
7 0.020. o . o l n  
8 0.0170 01150  
9 010119 9.0101 

10 0- O&Obl 

vc:  I *-2 
N i S t C  RADIAN RADIAU 

3-e C.?~Z? 0.0193 
l.7 0.6339 C.0131 
0.7 0.%@3 9.0832 

-1-0 Y.3+1?-CI-0068 
-1 -6 0-5U2-0-OOO7 
4.4  0 . 5 2 ~ . 0 2 %  
0.1 O.flU 0.000* 
2.7 0.5140 0.0152 
8.1 0.37- 0.- 
8.6 O-blY O.wJ3 

a w n - 2  o - r u  atcr-a Loss+ 
TOTAL TmAL 

4%- 0.3031 0.1?Ol 0.0253 
U.39 0.2bIl 0.0459 0-0103 
67-16 0.2577 0.0312 0.007? 
c4.n o.27u o . w r  o n l o 3  
57.- O.3lI3 0.01.0 O.OI70 
5s.- 0.3165 O.GW8 010150 
56-98 0.3137 0.0551 0.0173 
H.b@ 0.3101 O-ObbO OlO221 
53.38 0.3271 0.0730 OJOO 
W.91 0.3b30 0.0951 0.0338 

*cm m a n  m n o  , o m  rrr-.o FCC+ ~OZITOI v o z m ~  CCC-AD 
tlL€T IWET IULCl IULt l  l U E 1  l N t C 1  STAGS 

LAD/s€C RC/StC t t  s 
0 1 ~ 6 4  97.- 1.2117 I.~?o 82.49 ~3.01 1.W52 O.Wb9 05-05 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

S I. UNITS 

STATOR 1 
st LCII- I  €PSI-2 

RAOIAI4 R l O l U  
1 0.1-3 0-13*7 
2 0 . 1 m  0-0- 
3 0.0~50 0.0661 
4 0.056b b.04b5 
5 0.0244 0-022b 
b 0.0169 *.0143 
7 0.0135 0.0134 
8 0.0111 0.0111 
9 0.0012 0 ~ 5  

10 0.0011 0.0016 
11 0.0001 G.0012 

LOSS-. 
TOTAL 
0.0661 
0.0403 
0.0249 
0.0185 
Or0149 
0-0113 
0.01- 
0&1b3 
0.0168 
0.0105 
0.0307 

POW 
PO 1 

1.4144 
1 Am0 
1-501 5 
1 . 4 m  
l.4so0 
1.4558 
1.4630 
1.4491 
1.4136 
1.4m. 
1.4.2* 

S E F W  CEFF-A 0.-I 0.-2 
TOT TOT U O l A l  U D l U  
U.Y n . z o  0 .6no+aus 
I b - U  W-03 0&.U4r1027 
91-72 91-23 0.7392 0.1101 
33-20 92-01 0-7)- O.312# 
+2rO2 *1.59 O.WI6 0.6428 
OI.28 90-W 0.-T. 0.7342 
W-91 90-41 R a I W  a??.) 
91-16 W-61 0.9304 0.822- 
w.57 *o.m 011Ua 0 ~ 6 Z O  
1Or19 81-52 0.W12 0.9033 
O l d 6  DO15 0.- 0.9510 

v-2 
U Y C  
161.7 
105.6 
193.4 
I9016 
lOl.0 
181.8 
182.2 
183.2 
185-9 
181.5 
179.0 

SL INCS I K R  OEV T U N  RWOVR-1 (I--i O-fAC D1ESA-O LOSS-* Pol/ t € F F A  
r r o t r n  r ~ n r r m  RAOIIM (I~OIAB TOTAL TOTAL POI TOT-I~LCT 

r 0.0103 0.1244 0.2872 0.7686 35.53 42.51 0.5321 O.lU9 0.0300 0.9516 63 -89 
2 3.0175 O110b7 0.2298 0.6563 43.13 50.10 0.44- 0.1201 0.0266 0.9591 76 -46 
3-0.0344 0 . O M  0.1806 0.S915 58.33 53-45 0.3706 0.0740 O.Ol77 0.9761 89.95 
64r0138 0-0170 0.1599 0-5396 49-09 33-10 0.3752 0.0555 0.0142 8.9033 88.- 
W.132b4.0201 0.1351 0.4510 49.38 50.35 0.334b 0.-3 0.0134 0.9863 88.55 
h-0.1528-0.0% 0.1570 G.UZl 49-67 50.35 0.3180 0.0117 0.0198 0.984; 06-76 
7-O.lb404.0421 0.1422 3.4233 30.08 50.42 0.3174 0.0070 0.0276 0.0709 85.00 
l-C.18514.09W 0.137 0-+I07 50.b3 50.68 0.30M 0 . W 1  0.0325 0.9162 (14 .b* 
e o . z o i + o . o n 4  0 . 1 ~ ~  0.3960 50.90 51.37 0.2922 0.0925 0.0314 0.9nt 04.50 

104.2441411116 0.1153 0.3517 50.05 S1.M) 8.2104 0.09Ob 0.0317 0.9788 82.41 
ll-J.2721-0.1373 0.230 0.3719 43-29 48-30 0.2902 0.1346 0.0404 0.0703 73 -72 



ROTOR 2 glll -11. -0 c- LO. ~ I N T  *0 5 - - - - - - . . - - - . . - . 
U-1 U-2 *.-I I*-] **-I w-2 

WWC W S K  WSEC lVIK 
1W.7 211.6 O J Z 2 1  & S m  P2.0 I91.1 
116.8 ma r.tm o . 5 m  w 1 . s  m a  
2u.1 m . 9  OJISI 0.6101 zms.2 220.1 
249.4 ns.9 o r -  o .un  zwr 2rr.r 
2 W . 6  2H.O O.9IW O Y 5 3  322.1 241.5 
W 1  Yt.8 O&5I1 8-5 3 3 3 d  2 W A  
~16.0 316.0 0 . 9 ~ 1  0 . m ~  w.+ -7.1 
3M.5 U1.3 I R I H O . l l r O  YI.5 SU1 
U7.2 W1.4 1- 0.m.I 3 u - 3  2 8 l d  
359.9 S9.5 1- 0 . W U  372.0 281.0 

I o ~  SF- E - 4  w l / A l  7 0 ~ ~ 0 1  ~ 2 m 1  EW-0 EFW 
1nU1 IWET l l E l  INLET D m  wtm lorn 

I t -  s t  
I.2249 l-8$# 85.69 UI.1 l?%ll 1.0028 1.n2l 91-98 91-89 

STATOR 
v 4  

WSEC 
175.9 
189.7 
192.4 
181.0 
l l I .L  
I64& 
162.6 
170.3 
169.6 
137.4 

-1 
*/UC 
I H . 4  
101.1 
l Y . T  
121.4 
119.8 
110.4 
101.0 
1ob.4 
Ill.. 
II7.4 

IEFF-A 
TOT-ST6 
94.19 
m.07 
N.54 
92.26 
88-20 
6B.?I 
87-45 
85&5 
78-95 
71-64 

*CORII KOR ~ o n n  rono  trr-M IFF+ TOZ/TOI PW/WI 
I 1 L t 7  I N L E T  INLET t1LET t m E I  i l * E l  

R * D / I C  RClSEC I I  
871.13 97.bl9 1.2249 1.8315 83.- 85.25 I -082l 0.9885 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

S I. UNITS 

ROTOR 1 
SL €151-1 EPSI-2 

BAOIAN IAOlAN 
10.2OIL 0 . 1 1 a  
2 O.1*1* 0.1441 
3 0.1659 0-11- 

0 . 1 3 ~  0.0941 
5 0.OlQ. O.ob10 
6 O.OU* O.04CL 
7 0.0470 C--04 
8 0 - O Y 1  0.0327 
9 o . o m  o.0240 

10 O.OU2 0.0111 
11 0.0031 0-0031 

SL INCS 1llCm OEV T U N  II(CYl+L 
a401111 RAOIY  I M I A N  RACIAN 

I-L3-0415 CaC554 0.23CO '0-*%6 43.- 
z-o.0~13 0.c6i0 0.212s 0.7n0 w.20 
34.0193 0.0129 0.2215 0.6121 44.55 
4-0.0115 .O.C719 0.2201 0-4-2 44.- 
5-0-CZBO 0-C5C0 0.1621 0.2125 45-05 
b 4 R 2 l b  0.0441 0.1325 0.1515 65-05 
1-0.00~2 0.0413 0.1239 0.1209 r 5 . w  
8 O.ODV5 O . W t  0.1193 0.0111 41.10 
1 0-om. 0.M.O 0.1015 O.OU2 45.12 

10 0.0110 O.CI11 0.1005 O.Cl46 41.13 
11 0.0090 0-C411 0.1525 O.OU9 45.12 

SL INCS l W l l  
IAOIAN RAOIW 

I O-OU9 C.1312 
2 0.0131 o - t o n  

OCV 
RAOIAN 
0.2828 
0.2141 
0.1614 
0.1527 
0.1Sb6 
0.1561 
0.1489 
0.1400 
0.1545 
0.179b 
0.2318 

LOSS-P 
TOTAL 
0.0301 
0.0244 
0.0154 
0.0115 
0.OlZL 
0.0 138 
0.0164 
0.0216 
0.0226 
0.0217 
0.0383 

t E * * - A  
TOT-INLET 

62.80 
16.71 
86.65 
10.24 
90.69 
eq.39 
81.58 
ab.76 
86.61 
84.98 
76.91 

c m c  m. m ~ k i  NO IS 
T o l l 0  PO/PO 1 0 2 l  
IMLFT STAGE TO1 

1.1386 1.3392 1.1386 
1.1386 1.4246 1.13e. 
1.1325 1.4621 1.1325 
1.1259 1.4569 1-12So 
L.iIb9 1.422b l . l l b 9  
1.1182 1.4210 1.11B2 
1.1196 1.4169 1.1196 
1.1201 1.4167 1.12q1 
1.1226 1.4231 1.122b 
1.1275 1.4332 1.1215 
1.1331 1.40bl 1.1331 





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

S. I .  UNITS 

ROT OR 1 
SL EPSI-1 (PSI-2 

IbOlAN IAOIAN 
I 0.2010 0.1629 
2 0.1090 0.1316 
J 0.1545 0.1341 
6 0.1266 C.LlOY 
5 U.ON9 0.0620 
6 0.0555 0.0655 
1 0.0436 C.C364 
1) 0.0328 0.0276 
9 3.0212 0.0182 

10 0.0016 O.OUb2 
11 O.OC03 C.0001 

RUN NQ6ll. SPEED CWt 94. POI MT NO 1 
8 2  a-I *-2 U-l V-2 Me-1 Ma-1 

LAD1 AN UlSEC MISEC 
0.1796 0.6130 0.8310 119.1 163.1 O.lb+O 0.5512 
0.1963 0.6101 0.m33 161.6 119.6 0.8040 C.5621 
0-13bO Osb339 0.1390 181.3 lIC.1 0.8319 0.5539 
0.6188 0.6368 0.6817 205.9 213.2 0.8952 0.5686 
0.5aqr 0.6123 0.b035 241.6 251.0 0.9921 0.6373 
0.5642 0.6628 0.5090 261.3 269.9 1.0398 0.6622 
0.5511 0.6135 0.5801 280.1 281.6 1.0712 0.7011 
0.5431 o.brrr  0.5762 2qz.i 293.1 L . I O Z ~  0.1383 
0.5219 0.(1646 0.5126 3 0 . 3  3W.3 1.1369 0.7138 
0.5203 0-6439 0.5715 321.6 321.- 1.1754 0.8112 
0.5565 0-6429 0.5403 336.6 33415 1.2019 0.8139 

SL INCS IbCN OEV TUIIN RkOVM-1 MOVM-2 O-FAC OMEGA-8 LOSS-P ,021 IEFF-C IEFF-A 8 . - I  8'-2 V**- l  We*-2 POIPO 
RADIAN RAOIAN RlOlAN RAOlAM 1OlAL lOlAL PO1 101 101 1AOlANRAOIAN WSFC MISEC INLfT 

1-0.0350 0.0619 0.2504 0.5281 42.12 39-57 0.4615 0.2154 O.062l 1.3104 77-86 16-05 0.6412-0.2175 -169.7 53.1 1.3104 
2-0.3223 0-ClZO 0.2331 0.1128 42.63 64-64 3.4691 3.12?2 0.032* 1.6212 89.10 88.54 0.6911-0.0817 -161.6 15.6 1.6272 
3-0.0152 0.0169 0.2655 0.5922 4 2 . U  44-36 0.6926 0.0649 0.0118 1.6281 93.69 93-31 O. lw9 0.1666 -181.5 -27.6 1.6181 
4-O.Ul22 O.CllZ 0.2456 0.6380 43 -01  66-71 0.4m0 0.0412 0.0115 1.4121 91-66 95.22 0.1807 0.3621 -205.q -65.4 l . + l 2 l  
5-O.CZL1 0.0519 0.1792 3.2025 65-24 65-52 0.4441 0.0318 0.0085 1.3764 99.51 95-26 0.8613 0.bb48 . 41.6 -135.5 1.31M 
6-0.0186 O.OSU9 0.1391 0.1516 43.26 65-68 0.6217 0.0326 0.0085 1.37% 95-22 96.99 0.9041 0.1531 -267.3 -161.1 1.3196 
I -O.COI~ o.cri8 0.1242 0.1212 43.29 45.69 O . + L ~ O  0 . 0 4 ~ 4  o . 0 1 ~  1.3808 51-19 93.50 0.9261 0 . n ~  -280.1 - r i s .+  ;.sew 
8 0.0090 0.C492 3.1165 0.1063 63.32 15.59 0.19.0 0.0431 0.0109 1.3831 99.34 99-03 0.9169 0.8626 -292.1 -190.1) 1.3831 
9 0.0136 0.0527 0.1058 0.0506 63-33 46-12 0.3829 0.0413 0.0103 1 .38H 93-66 93-14 0.9680 0.8116 -306.3 -206.3 1.3896 

LO 0.0186 0.0571 O.LO45 C.Cl80 63.30 66.41 0.3112 0.0521 0.0121 1 - 3 9 U  91-66 'a1.25 0.9911 0.9131 -321.6 -222.9 I.*962 
11 3.0169 C.0551 0.1653 0.0'180 43-25 62-80 0.3851 0.1049 0.0255 1.3699 02-51 131.72 1.0099 0.9119 -334.6 -234.8 1.3699 

TOllO P F l W  EFF-40 EFF-P W C I l I l  
IhLEf INLET INLET INLET LGISEC 

I I SON 
1.1081 1.3908 91-01 91-42 203.00 

1021101 PO2lP01 EFF-LO ECF-C 
ROTnR ROTOR 
I a 

1.1081 1.1908 91-01 91.42 

STATOR 1 
SL EFSI-1 EPSI-2 

RbOlAN lAClbN 
1 0.1929 0.1338 
2 0.1252 O.C894 
3 0.0118 c.c5t2 
6 0 . 0 ~ 0  0.C381 
5 0.3203 0.0195 
6 0.0143 0.0155 
1 0.0110 0.0129 
I O.OC83 0.0105 
9 0.0059 O.CO81 

10 0.0034 0.0016 
II 0.0012 0.0026 

RUN N l 4 l l .  SPEED COO? 94. PnlNl  NO 1 
V-I v-2 YM-t  VM-2 ve-1 vr-2 6-1 8-2 M-I M-2 WIPD TOITO PJIPO 1021 

MISEC M/SEC M / S ~ C  MISEC MISEC MISEC PADIAN RADIAN INLFT I W E T  STAGE T O L  
253.1 L1Z.d 149.6 169.4 204.8 30.9 C.9387 0.1181 0.7413 0.6888 1.3089 1.1226 1.3089 l.1226 
251.2 193.1 171.6 190.5 186.2 91.1 O.OC8b 0.1639 0.1534 0.5521 I.1866 1.1209 1.3166 1.1209 
248.1 196.1 188.1 192.0 162.6 28.1 0.1122 O.1449 0.7278 0.5566 1.4030 1.1169 1.4030 1.1169 
231.5 188.9 189.6 181.1 143.1 26.2 0.6660 0.1388 0.6940 0.5426 1.3918 I.lO8b 1.3918 L.LO86 
214.9 111.9 182.6 l l b . 1  113.2 25.3 0.5553 0.1428 0.6252 0.5114 1.3588 1.1002 1.3581 1.1002 
211.2 118.6 182.1 116.1 101.0 26.1 0.5314 O.lC69.0.6132 0.5I30 1.3590 1.1016 1.3590 1.LOIb 
299.2 118.6 L8l.O 116.6 106.8 25.2 0.5241 0.1615 0.6064 0.5121 1.3576 1.1035 1-3516 1.10-5 
201.6 118.2 180.9 116-+ 101.0 24.1 0.5126 O.13S2 0.6011 0.5111 1.3563 1.1015 1.3563 1.1045 
201.4 119.1 182.1 111.8 99.2 26.1 0.4986 0.:458 0.6000 0.5155 1.3604 1.1060 L.3606 l.1060 
207.4 161.3 182.6 118.2 98.3 33.0 0.6938 0.1828 0.5989 0.5191 1.3663 1.1098 1.3643 1.1098 
191.8 111.1 110.9 161.4 99.5 35.3 0.5273 0.2078 0.9479 0.4812 1.3162 I . l I S 6  1.3362 1.1154 

SL INCS INC* DEV 
RLOIAN RbOlAN RADlAk 

I 0.0191 0.1013 0.2119 
2-0.0171 0.CldO C+2066 
3-0.0706 0.0249 0.1687 
r-o.11zl-o.o11q 0.1529 
5-0.181 b0.0692 0.1452 
6-0.2012-O.CO59 0.1432 
7-O.Z118-0-G8W 0.1353 
84.1282-O.IC21 0.13L6 
9-0.2532-0.1242 0.1381 

LO-0.2932-0.LbOl 0.1829 
11-0.3l5l-C.I1)OZ 0.2415 

NCCII 
INLET 

RbOlSEC 
823.62 

l U I h  RMOVCL WOv*-I C-FAC WEGA-0 LOSS-P 
RADIAN T O ~ A L  T O T ~ L  
C.1606 35.30 C4.09 0.4620 0.1468 0.0305 
0.6441 43-27 50.99 0.3819 0.0891 0.0200 
0 . 5 0 3  66 -99  52.11 0.3411 0.0605 0.0145 
9.5072 48.13 51.08 0.3213 0.0504 O.Ol29 
0.6125 67.49 41.04 0.2894 0.0569 0 * 0 l 5 9  

r o l l 0  VOlPO 
INLET IN0 E l  

EFF-A0 EFF-P 
INLET INLET 

a a 
85.21 85.85 

SEFF-A 
101-INIF1 
65.22 
80.98 
88.46 
91.26 
91-60 
90.19 
88.20 
81.09 
86.19 
84.55 
14.83 

IFFF-A IEFF-? 
TOT-STG TOT-STG 
65.22 66.51 
80.98 81.44 
88-66 89.00 
91.26 91.66 
91.40 91.71 
90.19 90.61 
88.20 88.10 
81.09 11.63 
06-19 81.36 
04-55 85.21 
74-83 15.84 

BCIBLITy OF THE 
'L PAGE IS POOR 



ROTOR 2 
SL €PSI-1 €PSI-2 

RbOlAN RADIAN 
1 0.1909 0.1018 
2 0.1119 0.0161 
3 O.CHO 0.0558 
4 0.0607 0.0344 
5 0.0llI-0.0058 
6-0.0001-0.0130 
1-0.0016-0.0190 
8-0.0115-0.0258 
9-0.0202-0.0210 

10-0.0133-0.0163 

RUN N14 
*-I 

0.1694 
0.1559 
0. 7262 
0 . U W  
0.5911 
0.5MZ 
0.5544 
0.5535 
0.5392 
0. 4184 

!O cmr r 
u-2 

I I I U C  
198.2 
211.1 
223.8 
231.1 
211.5 
283.1 
296.0 
311.2 
324.6 
33b.8 

4. POINT NO 1 
me-1 n*-1 1-1 

RADIAN 
0.1814 
0.1521 
0. 1327 
O.iZ18 
O . l Y 5  
0 . t W l  
0.1322 
0.1489 
O.lb21 
0.2056 

LOSS-P 
10lAL 
O.ClI1 
0.0324 
0.0249 
0.0239 
0.0323 
0.0259 
0.0247 
0.0211 
0.0340 
0.0425 

70110 POIW EIF-A0 IFF-C YCI IAI  1021T01 POZIPOI EFF-a0 EFF-P 
INLEI ~ w e r  INLET INLEI KGlSEC noron WTOR 

t t so* t t 
1.1691 1.5bbO 10.58 11.16 111.15 1.0550 1.1408 73-40 73-91 

STATOR 
SL €PSI- I  

l l l0IAN 
1 0.LZoI 
2 0.0181 
3 0.0121 
4 O.Ch35 
5 0.0411 
6 0.0323 
7 0.0260 
8 0.0214 
9 0.0112 

I 0  o.cg15 

RUN NO4111 SPEEO 
*-2 POl*O 

INLFT 

EWE 94, PO1 
TOlTO 
IN1 $1 

NT NO 1 
POlPO 
STAGE 

1.1930 
1.1400 
l .0911 
1.0921 
1.0814 
1.0143 
1.0601 
1.3509 
1.0474 
1.0331 

SL INCN OEV TULN nncum-8 IHOVR-Z O-FAC  MEGA-^ 
i RAOlUl llA01AN RADIAN TOTAL 

1 -C.2412 0.1150 O.bl39 5 3 . M  63-13 0.3712 0.2010 
Z ,-0.2155 0.0165 0.6129 59.32 b6.63 0.1004 0.1991 
3 -0.2411 0.0855 0.5461 61.19 62 .M 0.1501 0.3066 
4 -0.2610 0.0183 0.5208 60.10 60.40 0.1614 0.308# 
5 -C.2941 0.1214 O.ZC51 54.11 56.91 0.1339 0.2043 
b -0.?354 0.1691 0.3193 92.88 53.02 0.1104 0.1931 
I -0.3520 0.1921 0.3441 52.33 52.M 0.1249 0.2352 
8 -0.3561 0.>366 0.3201 51.98 51.10 0.1401 0.2594 
9 -0.3565 0.2552 0.3bbS 49.51 50.13 0.1511 0.2521 

I 0  ,-0.3559 0.2151 0.4362 42.45 45.43 0.1750 0.2598 

tEFF-A 
TOT-INLET 

67-13 
13.20 
11 .LO 
72-20 
73.86 
13 .a9 
11.18 
68.16 
65.24 
56.12 

IEFF-C 
TOT-INLET 

69.12 
76.96 
13.07 
13.1b 
15.26 
15-26 
12.61 
10.29 
bb.92 
51.05 

1EIC-A 
TOT-STG 

TO. LO 
56.23 
42.42 
41.89 
25-22 
44.46 
31.91 
31.58 
2O.05 
19. LO 

*CORM C C O R ~  10110  POI^ EFF-10 €PI-P 102lT01 POZIP01 EFF-A0 
I N l t l  INLET INLET 1NI.El INLET INLET ST AGE 

RAOlSCC KGlSFC t I 8 
823+b2 93.560 1.1691 1.4192 69-75 71-36 1.0550 0.9415 42.11 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

S. I. UNITS 

ROTOR I 
SL €PSI- I  I I S l - 2  v-1 

nbOlAM lAO1bN # I  SLC 
1 0.2042 0 . l b U  200.1 
2 0.1051 0.1418 202.2 
3 0-1521 0.1316 204.9 
6 0.1245 O.lC77 206.4 
5 0.C722 0.0621 207.4 
6 0.0527 0.0462 207.2 
1 0.0412 0.0369 201.2 
I 0.0312 0.0217 207.3 
9 0.0203 O.ClO4 201.2 

10 O.OC83 0.0015 201.0 
I 1  O.UOI6 0.0015 206.7 

SL INCS INCN OtV 
IAOIAN RAOlAN IAOIAN 

1..0.0346 0.0623 0.2439 
2-0.0215 C.Cl28 0.2310 
3-0.0133 O.C7IV 0.2370 
4-O.CCV6 0.0198 0.2293 
5-0.0175 O.Cb20 0.1651 
6-0.0138 0.0551 0.1211 
I C.0036 0.0532 0.1151 
8 0.0141 0.0549 0.1C75 
9 0.0195 0.C50b 0.0987 

10 0.0242 0.0630 O. lW9 
11 0.0224 0.0112 0.1513 

1-1 
RADIAN 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

IU IN  (IMOV#bl 
1401AN 

-0X55b  +l .Vl  
0.1763 42.25 
0.6021 41-59 
0.4W9 42-11 
b :nb2  42.91 
0.1611 4 2 . U  
0.1415 42.19 
0.1189 42.90 
0.1035 62.W 
O.OS15 42.m 
0.0576 42.12 

TCITO VOlCO EFf-A0 LCF-• YCI IA I  
INLET INLET INLET IMLEI UGIICC 

x . so* 

RUN NO61 
2 Cl m-2 

IAOI AN 
0.1125 0.6012 0.1301 
0.1979 0.6162 0.8001 
0.7334 0*6250 0.7438 
0.6111 0.6300 0.6944 
0.5911 0.6333 0.6012 
0.5131 0.6327 0.5927 
0.5618 0.6327 0.5130 
0.5557 0.6830 0.5166 
0.5cae o.rsza 0.3133 
0.5421 0.6320 O.5b93 
0.5611 0.6310 0.54W 

LOSS-? 
IOIAL 
0.0603 
0.03l t  
0.0160 
0.0111 
0.0011 
0.0101 
0.0136 
0.014I 
O.OlH 
0.01w 
0.0217 

SL INCS INCN OEV 
n r o l r n  RADIAN RADIAN 

1 0.0241 O.IGIC 0.2736 
2-O.Ot32 0.0160 0.20I4 
3-0.0611 0.02t4 0.1723 
4-U.lOI2-0.0034 0.1516 
5-0.17c0-0.c575 0.1431 
6-C.IWbO.Cl25 0.1452 
1-0.1915-0.C15I 0.1401 
0-O.ZI2CC.CIII 0.1354 
9-0.2338-O.IC48 0.1403 

10-0.2b8b-O.l360 0-1897 
11-0.2905-0.1631 0.2576 

1WN InCVn-1 
IAOIAN 
o . i t i i  35.10 
0.64b9 42 -W 
0.5612 46.92 
0.5101 41.99 
0.4251 61-22 
0.3959 41.34 
0.3928 61.06 
0.3853 67-16 
0.3699 67-42 
0.3219 47.24 
0.3259 44.19 

STATOR 1 
SLEVSI - IEVSI -2  V-I V-2 VM-1 2 VI-1 -2  0-1 1-2 *-I 

I I J I A N  RACIAN CISEC MISEC MISEC IISEC IISEC MISfC RADIAN IAOIAU 
1 0.1534 0.1352 213.0 169.1 148.2 1bb.3 205.1 30.6 O . H 3 1  0 - I796  O.73r. 
2 O.lZbb 0.0922 255.8 189.3 115.1 186.1 185.9 31.4 0.1121 0.1657 0.149L 
3 0.0805 0.0109 241.1 190.6 181.2 181.5 162.9 28-3 0.1157 0.1415 0.1262 
4 0.0538 0.0239 237.7 106.2 101.5 LW.2 144.1 26.7 C.6544 0.1436 O.bH3 
5 0.0242 0.0250 215.0 116.0 181.3 114.3 115.5 24.8 0.5b70 0.1613 0.6250 
6 0.0175 O.Cl98 211.0 176.4 180.5 176.5 109.4 26.2 0.5447 0.1118 0.6122 
7 0.0130 0.C162 201.6 116.2 179.0 174.3 107.1 25.1 0.5390 0.1413 0.6039 
8 0.0105 0.0121 201.0 115.8 118.8 114.0 106.3 25.1 0.5282 0.1430 0.5911 
9 O.GC73 O.tt92 206.3 117.2 179.2 l l 5 . f  102.1 26.1 0.5179 O.I4#1 0.5959 

L C  1.0033 o.oo+e 205.4 1 i r . i  118.4 17s.r 101.1 31.1 o.5;rb o . l r r r  o.irlr 
I t  O.UCO4 0.0014 199.0 169.1 110.3 l W . 7  103.0 U . 1  0.5431 0.2119 0.5707 

T o l l 0  COIW 
INLET INLET 

1.1103 1.3680 

! L-FAC OMEGA-I 
I Of41 

0.4732 0.1458 
0.3934 0.0906 
0.1610 o.Ob11 
0.3420 0.0510 
n.3030 0.0144 
0.2156 0.0516 
0.2101 0.05bL 
0.2176 0.0697 
0.2b72 0.0745 
0.2459 0.0728 
0.2616 0. I I 6 0  

LOSS-? 
1OfAl 
0.0303 
0.0201 
0.0163 
0.0141 
0 . 0 1 2 ~  
0.0151 
0.0178 
0.0229 
0.0251 
0.0255 
0.0415 

102/r01 

1 . t lO l  





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

S. I. UNITS 

ROTOR 1 RUN NO4 
*-2 

O.1llb 
0.1162 
0. 1156 
0.6191 
0 .roll 
0.5927 
0.5118 
0.5131 
0.5792 
0.5169 
0.5499 

' 0  COOL 
U-2 

w s e c  
162.9 
174.5 
195.1 
212.2 
24*.1 
261.6 
240.2 
292.3 
904.1 
320.1 
312.9 

FPSl-2 
RAC l Ah 
0.llOP 
0 . l 4 I l  
0 . l t l l  
0,0944 
O.Ch2e 
c.c495 
C.CII3 
0.0321 
0.02IO 
J.OOt5 
0.0011 

SL INCS IhCW OEV 
IbOlAN RAOIAN IAOIAh 

1 - 0 . ~ 1 3 1  0.~131 u .21~9  
2 O.OW4 O.C94? 2.22I6 
3 O.0CUI 0.1001 0.2291 
6 0.6CVI O.C98? 0.2204 
5-0.0053 0.C742 0.1553 
6-U.OC45 0.C650 O.IZOO 
1 O.'ilLI 0.0.01 O.lOl1 
d 0.1213 0.3612 3.0931 
9 0.024d 0.C630 0.0111 

LO t.0288 O.CLII 0.0112 
11 0.0210 0 .MSl  0 - I 4 6 1  

LOSS-? 
101 AC 
G.Ch37 
0.0361 
0 .02 t l  
O.OI56 
0.0101 
0.01 14 
O.Cl23 
0.0120 
O.OI24 
O.OL62 
0.0211 

10110 POIPO LFC-A0 EFF-? WCIlAl 1021101 PO21COI €PC-A0 EFC-P 
INLET  l h l f l  I N L E ~  INLET K G ~ S E C  R O I ~ R  l 0 1 0 l  

I I son I x 
1.1140 I.40Vb 90.41 90.16 191.23 1.1140 1.4096 93-61 W.8h 

STATOR 1 
SL €PSI - l  €PSI-2 

e a o w i  IACIAN 
I O.lC5I 0.1380 
1 O. l I1 I  O.Oq58 
3 0.C116 O.Ot37 
4 0.C511 C.044') 
5 3.0219 O.CZi8 
b 0.0141 O.Clh0 
10.011> 0.0136 
a 0 .Ot~V  0.Ol10 
9 5.006s O.OL16 

10 O.CW2 0.0051 
I 1  0.0016 0.0024 

RUN N3611, SPEED 
4-1 n-2 POIPD 

COOE 04. POI 
r o l r n  
I M t l  

1.L214 
L.IZO1 
I. l i b 1  
l . I I 1 1  
1.1054 
I. LO70 
? . l L O ~  
l . l t l 8  
1.1131 
I . I I 1 1  
1.1253 

V4- I 
*I SEC 
201. I 
116.1 
164.1 
141. 6 
119.1 
114. I 
LIZ.* 
101.5 
101.0 
lob. 1 
101. 6 

$1  IUCS IhCM OLV lURN RHOV*l WCVM-2 0-CAC (Il€Gb-8 LOSS-? ?OZ/ 
(LbDIAN RAOIAU RAOlAk 1AOIbN ' 101AL 101AL POI 

1 O.OHL 0.1306 0.2856 0 . f lg9  31.41 40.67 0.5165 0- I420 0.0294 0.951, 
I O.Clb5 O.IC51 0.2316 0.6475 41.06 41.30 0.4214 0.0943 0.0201 0.9111 
3-0.0354 0.0600 O.LlI1 0.6001 44-90 49.56 0.3901 0.0519 0.0139 0.9135 

IEFC -& 
1oT-lNLEl 1 
66-33 
19.95 
81.16 
90.41 
Sl.51 
19.19 

,DUCIBILI~'Y OF THE 
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ROTOR 2 
SL fFS5-1 EPSl-2 V-I 

~ I O I A N  nAo Im MISIC 
1 0 .1m1 0.1019 142.5 
2 0.1 111 0.0109 119.9 
3 o . o n l  o.cr,r u8 .o  
4 0.0617 0.0481 186.5 
5 0.'241 0.0131 111.2 
6 0.0146 O.OOb0 111.5 
I 0.0013 0.0021 111.2 
b 0.000CO.OOlI 112.4 
9-9.0025-0.0OW 182.8 

LO-O.UO10-0.002J LlJ.1 

RIFF-A 
101 

101.29 
92.06 
92.31 
94.55 
90.11 
91.71 
89.60 
11.99 
12.14 
83.95 

STATOR 2 
Sl EVSI-1 tvs t -2  

RIOlAN n101AN 
I 0.1214 0. I414 
I 0.0891 0.0158 
3 0.0bb0 0.0614 
4 0.0500 0.018J 
5 0.0263 0.0221 
6 0.0214 0.0180 
T 0.0181 0.0159 
e o.oir8 0.0121 
9 o.oor5 o . c o ~  

IL  0.OWl 0.0021 

IUN M0411. SW€D C O P  9% COIN1 ND I 
v- I  v-2 Vn-1 v-2 VI-L 10-2 1-1 1 -  *-L *-I *C/*U IO l fO  COICO I 0 2 1  

@/SIC MISIC MIStC N 4 E C  UISEC MlStC IAOIAN eAOlAN INLEl INLf l  SlAC€ 101 
0 2  1 1 9  5 5  1 1 1 9  I 2.2 0.7103 O .OL I  0.6102 0.4061 1 . b I I l  L.2091 1.2111 1.0182 
224.5 191.2 114.1 191.2 141.0 4.4 0.6111 0.0229 0.6268 5.5266 1.1312 1.2021 1.2412 1.0119 
2 1 .  I .  I .  I .  2 . 1  0.4 o.sszt. 0 . 0 0 ~ ~  0.6145 o.='*I 1 . 7 ~ 9 ~  1.1941 L.ZMO 1.0115 
211.1 l W . 1  L15.1 1 h . I  LL4.! -2.0 0.5543-0.0110 0.6016 0.5115 '. I144 1.L176 1.2419 1.0197 
201.9 169.5 112.1 I H . 5  104. -3.0 0.5490-0.0119 0.9601 0.4610 1.i921 1.1813 1.2252 1.0193 
191.0 112.5 L61.$ 1U .4  95.9 4 . 5  0.5200-0.0219 O.S1)2 0.4406 1.6129 1.1191 1.2011 1.0613 
190.2 1 ~ 9 . 9  ~ 6 5 . 2  IN.* 96.2 -1.8 0.~18s-O.OI':I o.sz8z 0 . 4 . ~  1.6661 L.IIZS 1.13ro 1.o616 
114.1 165.1 161.5 165.1 9 0.6 0.5249 0.00W 0.5399 0.6541 1.6821 1.111I L.ZlO9 l.obb9 
191.0 164.1 112.5 l U . 0  104.2 6.6 0.5103 0.0601 0.5121 0.4495 1.6190 1.1912 1.2052 l .0131 
115.4 153.9 151.4 151.5 104.2 10.0 O.59ha 0.0649 0.5091 0.4110 1.6500 1.ZDbO 1.2015 1 0115 



OVERALL PERFORMANCE AND BIADEILEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

S I. UNITS 

ROTOR 1 
Y f.51-I E.31-2 

.rnIAh 1.0111 
I 0-2-0 0-1.90 
2 O.lU1 C.IbO5 
3 0-1615 0-IIbC 
l 0.1COC c.c.53 
5 I).CO~I a.-n 
b C-0 O . t i Q  
1 0-0510 C.CbIC 

a.onk o-0323 
3.1251 0.011. 

LO 0.0101 C.CUtb 
II G.GJl3 C.CCC9 

CODE U. -1.1 80 24 
u-2 ---I n--I 
u ZCC 

163.9 O.TZ.* 0.5225 
I n - 6  0 - l m 2  O-SZb* 
191-0 0.01.1 0.52m 
2I1.b L.C.1 0-5-1 
251.3 0.9100 0 -Un l  
2m*1 I.0ZoI 0.m.. 
201-9 I-OW.7 &*I60 
2 I - c  I .on1 0.m-B5 
aa.6 1.1~00 O-irsa 
322.0 l.1592 0.7103 
3Db.9 1.1.21 3.11% 

nMWlI-I 

bo. Y 
ra..5 
41-12 
*I.** 
6z.m 
52-12 
U.L6 
C2.2. 
a2.n 
u.20 
C2.23 

LOIS-. 
r m u  
4 -0.22 
0-01- 
a-0251 
0.01- 
0.01 I+ 
0.01z2 
O.OIb2 
0.01Cl 
Z -0152 
0.1101 
sows 

It. S*€CC 
COlM 
IhLC I 

I.3lb3 
1-3019 
I .bob9 
1 .bob1 
1.393i 
1-3953 
I. J90C 
1.a-5 
1 .b020 
1.bo10 
1 -3037 

.021 
POI 

o.rin 
O.Hlb 
o..a10 
0.9855 
o.rrn 
0.9065 
o.90m 
0.9191 
O.*llO 
O.*tY 
0.9731 



RWGVW-2 0-FbC OhCCb-8 LOSS-* C021 SCFF-I 
1011L IOlAL POI TOT-IILC1 

53-03 o.I.*+ O-IZSC o . 0 2 ~  o.* in 71-30 
58-2Z O.31b9 O.OIb1 3.0195 0.9898 86-60 
59.M 0.1#4 0.0110 0.0064 0.9941 a*-58 
5@.5* 6.1134 0.0318 0.0096 0.9919 91.67 
54-31 0.3369 0.OIT4 0.0131 0.9911 89-19 
52.31 0-*1*9 0.OI42 0.0133 0.9923 89-93 
5 l . r l  0.9315 0.0blB o . 0 1 ~  0 . ~ 1 9  81.62 
52.9. 0.5331 3.0565 0.0.11 0.9901 85.19 -I:.** O.I+ZO O.O.ZI 0 . 3 ~ 1 1  0 . ~ 9 1  12-12 
49-11 0-%754 0.0912 0.0335 0.9841 16.60 

v*-z 
WSLC 
111.8 
IU -0 
n z r  
213.5 
210-1 
243.3 
2 M . b  
2 U . I  
-1.2 
212.b 



OVERALL PERFORMANCE AND BLADE-ELEMENT OATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

STATOR 1 
Y E?Sl-1 ECSI-2 

lAOlY U O I M  
1 0*1*11 0.1322 
2 0-1235 %W@2 
3 0.011. sasn 
4 0&521 O.@Y 
5 0.023a CWY5 
6 0.0114 0.- 
T 0 . 0 1 ~  o.aat 
0 0.0122 0-01sT 
9 0.- & u 3 l  

10 0.WT ..=*I 
I 1  0 - W Y  0.0- 

1 ) o - Z  WAC O I C b 4  
lola 

41.06 0.4210 0.1413 
W.13 0.3496 O.OT13 
45-72 0.3319 *a737 
44-16 &3#2 0.0132 
41.33 &2?& 0.0262 
41.00 e.2651 0&59T 
41.05 e.2.n o.mw 
41.04 0-ZW* O.WS3 
41.n 9.25% o.az4 
e1.31 0.7427 0.W3T 
3@.62 0.2494 0.0.10 

ECFAO CtC4 
IIlkET 1ACl 
8 t 

n.21 04.n 

.~IJ~sBIL,ITY OF THE 
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ROTOA 2 
. * , Y I l . P R . O I C W . C . ~ 4 1 1  

%.€PSI-IHSI-2 -1 2 I I B-1 H N H Y-5 (I*-I .@-1 V*-I P-2 
WIY ..01m IM WSEC (VO# (VIW cvt# w t m  .yu. UQCMC usa vrrc 

I @,I552 0.- IW.8 2W.3 M7.l W a-4 I213 0-1- C 9 m  m a  0- lY.4 W e 1  0.YW U.L. 1-3 211.5 
2 0.11*3 m.-35 1w.m -5 1n.n ama .LJ aoaa CIYI a.4~1 .rs~vs &u) ITZJ ma WY. zm.9 zz2.0 
3 o.~nr o..L= 1w.7 2-9 nna am.7 PJ n.3 O . I ~  UII o.sztm man m r  rr.5 m , w r  wr.2 ur.r 
4 0.Y- &-TO lT5-• 2IS-9 1-5 1-1 .1-3 0b.l 0.1217 MU7 0-51.. @&lW 1W-4 1Q.6 0.- U C Y  W.9 227-2 
5 9&1@1 0.- 1-7 I--7 YY-6 1-1 ma -3 0-l2S3 &B@U L Y Y  LIY -1 281.0 Or.M'.)IU 2.L-7 237.7 

~.-SW-IY 1-7 1m.l B M ~  tu.7 21.0 -9 O . I ~  0 . ~ 2  O.UOI m . , m  nl.1 zu.4 m . r m  0-~1a z r r a  -.a 
T-O.O.H.~IY m.4 ITLO n3.1 US.* m.2 ma 0-IZW L ~ S  0-411 c a  =I.* -1.9 m a  0 . t ~ .  n3.3 a1.3 
H.OlTI4~41 10.. In.* LU-3 tO-2 P.? Sl.1 0.lH &tCI .An* tYJ 265.7 0- %mL W8.0 271.5 
~-..OZTCCUOB IU-s I-.* teas no.) *.I 15.9 O.UII 0-UII m a 7  ma m.2 OM m.wm m.6 n2.s 

IW-OIIFLOIY 1IL1 lY-4 1%4 13S.b m.7 -3 m.IY %el07 0- a-UW m.9 m r M  mr7Y 2nd 213.1 

U INS sun m 
LmIY ImlY WW 

STATOR 2 

Olff. no-I 89-2 w- I  a*-2 
to1 u.IY UDtd WSEc I/SH 
Y1W I-tL.. -1 -UIJ 47.1 
TS&b 0-S -HW -TI& 
m a  o . m  maw -w.s -2 
m a  m . m m  o.9~~3 -1n.9 -115.7 
we., 0.- la LIYb -2m.2 -10.8 
m.m 0.- 0- -2m.l 4-5 
nab 0.- m-1 a t 4  -2W.m 
74.40 @.WY ..*I17 *)r* -2lI.b 
m a  r.ma o..im e . 7  -220.3 
ze.13 IYBS I.OBIO m . s  -224.3 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

S I. UNITS 

ROTOR 1 

SL 1nCs IIC. OCV 
RAOIAN I A C I U  .U)IAh 

I - o . O U 9  0 . W U  U.ZICO 
2 O.OC43 0 -CYU 0.2155 
3 0.0m0 O-IIZI o.z3ra 
6 0.02.. O.lLO9 0.2331 
S O.CZb3 0.1C59 1.lbbO 
b 0.0215 0.C910 0.1241 
1 O.OU4 O.Cli9 O.lO5b 
8 3.0501 9.C9lO 0-0951 
9 O.OY9 C.0920 O+CWQ 

LC 0.0555 0.0943 C.OH4 
11 0 . 0 ~ 6  0.0914 o.tr3z 

STATOR 

Iu.h Il*OW*L 
IAC IAN 
0.9L72 36-35 
3 .8 l lb  36-61 
0 . t311 16-39 
0.4922 Y-30 
O.Zb31 16-11 
0.2121 ?C.2. 
0.1n1 36-31 
O . l U 1  16-51 
0.1508 3L.2 
0.1333 36.- 
0.0952 16.65 

ICJ IL  COIPC EFF-60 CFF-C UCLIAI 
IPsLfl I I Y C 7  IMLCTff i lSEi  

t t seu 
I.CIO6 1.2852 92-ZC 92-52 111.61 

€.$I-2 v- l  v-2 
LACIU M ~ S E C  n /s€c  
0.1313 218.8 15C.4 
0-C89C 220.7 1b7.6 
0-C586 211-6 l b 5 - 3  
0.0432 201.3 LbC.1 
O.G?52 ln I . 5  151.5 
0.0192 179.1 152.4 
0.0158 118.7 152.8 
0.0120 111.3 153.1 
0-01U2 118-b 154.9 
0-CC65 118.2 156.6 
0.0025 171.1 168.1 

7 t m c  M, *dlNI  No 2 
U-2 *.-I I.-# 

-1-r 

PUN V l 6 l l .  SDFFO CmF 00. OlllNT SO 2 
v r l  vn-2 vm-I ve-2 9-1 8-2  M-I - 2  r o ~ v t !  t o / r 3  PJIPC 1 r21  
L/SEC MISCC ~ I S E C  F ~ S C C  RADIAN ~ A O I A N  I V L F T  1 ~ f 1  5 l ~ ~ f  101 
126.2 147.9 118.1 21.3 0.9547 O.1lOC 0.6493 ( -6313 1.2346 1.9909 l .2 iSb L.W'J9 
151.0 lb5-4 161.1 21.2 0.1160 0.1619 O.bCl? 0.4830 1.2077 1.0881 1.2017 I.OOL8 
159.5 163-6 0 9 . 0  23.5 0.7151 0-1421 0.6199 0.4173 1.2900 1.0836 1.2908 1.0834 
160.c 1 ~ 8 . b  122-2 z2.c n.6515 c.1374 3 . 5 8 3 ~  o.*bz5 1.20ot I .n lss  1.zeo7 1 . ~ 1 ~ 9  
152.6 150.0 98.2 21.1 0.5716 0.1407 3 -52W 0.4379 I.2bO4 1.0719 1.2bOI 1.0739 
152.9 150.8 93.3 21.5 0.5419 J.1415 O-5711 0.4401 2 6 2  1.0152 e.Zbl2 1.C752 
153.5 151.3 91.6 20.7 3.5378 3.1358 0.5191 0.4409 1.2615 1.01bO I.Zb15 l.97bP 
154.4 151.8 89.1 20.3 0.5215 0.1327 0.5182 0.4418 1.2619 1.9778 l.Zbll. 1.077C 
155.6 153.4 87.5 20.9 0.5120 0.1352 0.5184 0.4467 I.Zb5b I.Cl94 1.2650 l.ClP4 
155.1 154.3 87.7 25.9 0.5169 3.Lbb1 3.5163 0.4505 1.2bCII 1.?C*1 1.2686 1.08" 
146.2 145.1 81.9 29.6 0.5464 0.2012 0.49>9 0.4247 1.2501 1.0876 1.25:l 1.0876 

11 INCS INCM D E V  ~ u n h  (IHCVC-? LI(LVM-z C-FAC O ( ~ G A - 8  LOSS-c ~ 0 2 1  
Rb01AN RADIAN IAGI4N RADllN 7011L TOTLL POI 

1 0.0350 0.1113 0.2111 0.1746 30.62 58-34 0.+5*2 0.1313 0.0285 0.9669 
2-O.CC91 C.CIC1 O.ZC46 C.6569 37.34 43.80 0.3 145 0.0801 0.0183 0.9802 
3-3.OWI O.OZd1 0.1659 0.5140 40.19 63.16 0.1417 0.W29 0.0151 0.9857 
6-0.1071-O.OCb3 0.1515 0.5141 b0.19 42.53 0.3297 0.0566 0.0145 0-98OZ 
5 - O . ~ ~ > + C . C S Z P  0.1431 0.6309 39.52 40.11 3.2175 O . O ~ I S  0.0120 0.9F28 
b-0.111b-0.C692 0.1178 0.4Ob5 19.00 40.-*7 0.2133 0.0576 0.0111 a.8903 
1-0.1581-0-c767 0.1297 O.CO20 $0.01 50.44 0.2725 0.0115 0.0241 0.98m 
8-0.2lI4-0.09:9 0.1251 0.3908 40.46 40.52 0.26e5 0.0943 0.0313 0.9q42 
9-0-2.W1-O.LL01 0.1275 0.3161 40.6b 40.93 0.2W9 0.1015 0.0365 0-98Y) 

IO-0.2122-0.1397 O.lbbI 0.3+84 4O.li  $1.04 0.2457 O.IOL9 G.0358 0.9831 
Il-O.295+0. 161 l 0.2609 0.3+53 M . 1 0  38.29 0.2612 1. I 333  0.0407 0.9861 

SEFF-A * € S f - 0  
'31-111 FT TOT-INLET 

68.32 69-25 
84.46 W.99 
90.14 91.07 
92 .*0 03-15 
92-50 92.C2 
91-21 91 .49 
89-35 89.71 
* ¶  -64 88.82 
87.69 81-10 
06.57 05.CI 
15-21 75.91 

NCCOS TOlTO POIPO CFF-AD EFF-P 102/TOl POZIP01 CFF-AD 
IN161 IN161 INLET IhLCl  INLFT STACF 

~ A C I S C C  a a t 
tSq.ba 1.3801 l.Zh58 06-46 16 -91  1.0806 0.9869 86.4b 



otv 
nkD11l 
0.- 
3- I IO.  
0.I651 
0 . I L H  
0.0163 
0.o.II 
0.0.n 
0.05.1 
0.0502 
0.100. 

w*-1 
I f  SEC 

-111.7 
-1bb.2 
- 1 U - 3  
-117.2 
-200.4 
-211.0 
-211 -3 
-2W.6 
-250.0 
-257-- 

STATOR 2 

LOSS-? 
TOTAL 
0.02Y 
0.01 I* 
0.0145 
0.0111 
0.02Y 
0.0248 
0.0365 
0.03- 
0.0636 
O.OCI2 

?02f 
POI ! 

0.,763 
0.9007 
0.9872 
O.90Y 
0.9830 
0.9816 
o.*uo 
0.9am 
0.9821 
0.9815 

ncmn ucmn T O ~ ~ O  C O I ~  ECP-U) ICC-v IOZ~TOI  P O Z ~ ~ O ~  FCC-LO 
INLEI INLEV INLET .INLET l l l l t  IMLET 

14015EC I G t I E L  
SlAGC 

I a a 
trc.68 79.043 1.12as 1.123. 02.67 83.51 1.0118 0 . ~ 1 3  77.01 





ROTOR 2 
SL €PSI - I  €PSI-2 

IIbOlAN ( IAOIU 
I 0 . IY ) l  C.1031 
z 0.1141 o .oen  
3 O.OPC5 0.0610 
4 0.0613 0 -E l91  
5 0 . 0 2 l l  O.OlL4 
6 0.0101 0.0031 
1 O.Oc4CO.OOlG 
8 0.0ml-O.W24 
9 o.oaoco.oolr 

10 0.oms-0.OUOC . . . . . - . 

SL INCS 
IIbOIAN 

1-0.060 
2-0-1169 

STATOR 
SL €PSI-1 

R 10 IAN 
1 0.1214 
2 0.0908 
3 0.OM3 
4 0.0511 
5 0.0244 
6 0.0185 
7 0.0153 
8 0,0105 
9 O.OC5b 

10 o.co12 

TWN 
R A0 l r N  
0.6455 
0.4410 
U.3t23 
0.31C6 
3.1955 
0.1356 
0.1028 
0.C892 
0.0793 
O.C752 

TO110 
l m E l  

l . l4?5 

EFF-U) EFF-C 
I M E l  INLET 
a I 

81-98 88.66 

OMEGA-B 
1 OTAL 

-0.M14 . 
0.0.90 
0.0363 
0.02 14 
0.0421 
0.0249 
0.0369 
0.043M 
0.3529 
0.0398 

UC1fA1 
Ilt1SEC 

so* 
149.2l 

11. SCFFII C W F  80. POINT NO 3 
U - I  u-2 *'-I *'-I 

*fSFC MISCC 
158.2 I M . 4  0.6913 0.4440 
1 n . c  I i r . 4  c.5922 c.4112 
In-1 190.2 0.6418 0.5063 
kI8.6 202.1 0.6102 0.5202 
2 a . a  230.8 0.1112 0.5512 
~10.8 241.1 0.15811 0 . 5 e ~  
251.6 251.6 0.7#49 0.6181 
2bb.q 265.3 0.1156 O.tb9l 
216+4 215.8 0.8250 0.6552 
286.6 286.2 0.8371 0,6738 

INC* OEV 
8 RADIAN RA01AN 
-0.1062 0.1792 
-0.Cl51 0.1514 
-0.1286 0.1456 
-o.lroa o.tr3.z 
-0.1611 0.1414 
-0.2001 0.1343 
-C.2C75 0.1441 
-C.2215 0.1188 
-0.2305 0.2243 
-0.2888 0.2555 

LOS s-? 
TOTAL 
0.0263 
0.0089 
O.OOL2 
O.OJ@V 
0.0120 
0.01 28 
o.0134 
0.0 158 
0.0111 
0.0369 

11 SPFEn 
POIPO 
INLF T 
I -4932 
1.5330 
1.5426 
I .5338 
1.5080 
I .49bZ 
1.4926 
1 .be82 
1.5Ft'b 
1.4191 

IEFF-A 
r o t - t ~ ~ r  

79.51 
117.49 
97 .O4 
92-91 
89.41 
89 .4o 
87.09 
86-47 
60.98 
15.36 

I) '-2 
 IAN 
0.2179 
0.2392 
0 . U  03 
O.sbb1 
0.1713 
0.8r51 
0. 8902 
0.9226 
0.Vb49 
0.9951 

EFF-2 
lo TOR * 
93.s9 

CmE 80. Polk 
To1Tn 
INLET 

1.1526 
I. 1684 
1.1633 
1.1399 
1.1392 
1.1365 
1.1392 
1.1650 
1.1518 
1.1570 

IEFF-P 
! T  TOT-INLFT 

80.63 
66.21 
92.51 
93.34 
90.07 
19.99 
87.80 
05.3- 
82.03 
76.68 

IEFF-P 
TOT-%TG 

93." 
18.71 
92-83 
93.14 
89.43 
91.70 
88.52 
bb.70 
14.00 
83.52 

NCORl YCORR TO110 PO1CO FFF-A0 EFF-P 102fTOI COZIPOl EFF-I0 
I N  INLET INLET I k l E l  INLEl INLET STAGE 

RACfStC KGlSEC 1 I I 
699.94 74.461 1.1445 1.5082 16.22 86.99 1.0515 0.9921 89-16 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

ROTOR 1 
11. SPFEll 

U- I 
MISEC 
127.0 
142.2 
159.1 
1i4.e 
209.9 
226.9 
237.7 
248.4 
259.9 
212.9 
283.9 

SL EPSI- I €PSI-2 
RAOIAN LAC1 AN 

I 0.1911 0.1653 
2 O.lblb 0.I3CO 
3 0.1310 O.lOC5 
4 0 . 1 0 1  0.C869 
5 0.0156 CaC491 
b 0.0641 J.03- 
7 0 1 0 Y 1  0.0178 
0 0.0117 0.0200 
9 3.031b 0.0126 

I 0  0.0159 0.0044 
I 1  0.0011 C.Ob0l 

VN- I  
MISEC 
161.2 
lbO.4 
158.1 
156.9 
155.0 
155.6 
156.4 
157.4 
150.3 
151.9 
159.1 

v- I 
MISEC 
Lbl-2  
160.4 
150.1 
156.5 
155.0 
155.6 
156.4 
151.4 
150.3 
150.9 
159. I 

SL INCS IhCm CEV 
RAOIAm4 RADIAN RADIAN 

I -G.OHb 0.0882 O.2?11 
t O.Gl21 0.1064 3.2241 
3 0.UUO 0.1251 0.2321 

0 . 0 6 4  0.1358 0.2268 
5 0 . 0 6 5  0.1260 0.1636 
b U.0470 0.1165 0.1S03 
7 O.Obl0 0.1105 O.lL4O 
8 0-Cb8S 0.1087 0.1079 
9 0.Ub9b 0.1006 0.0597 

I 0  O.Ol09 0.1096 0.0954 
I 1  0.0671 0.1058 0.1491 

TURN 
IAFIAN 
o . ~ i c +  
0.8162 
0 . t53 l  
0.5154 
3.2-3 
0.2260 
0.2OCl 
0.1723 
0.1526 
0.1396 
0.1038 

MOVM-2 C-FAC WCGA-8 
T OTAL 

0+240'1 
0.0942 
O.Wb2 
0.0280 
0.0268 
0.0383 
0.048C 
0.0558 
O.Ob30 
0.0786 
0.1235 

LOSS-P 
TOT AL 
0.0540 
0.0240 
0.0127 
C.0079 
0.0012 
0.OlOl 
0.0124 
0.0142 
0.01bI 
0.0197 
0.029b 

PO21 IEFF-P 
POL 131 

1.2154 01.59 
1.3111 92.30 
1.3l05 95 -70  
1.3097 91.13 
1.2761 96 -68  
1.2757 9.-.bl 
1-2111 93.06 
1.2793 91 -61  
1.2821 90.23 
1.2916 0?.01 
I .Z IP8 80.09 

l o l l 0  POlPD EFF-A0 EFF-C UCLIAI T02ITOl P02fPOI EFF-AD EFF-P 
INLET INLET INLEI INLET KGISEC DOIOR hl lpR 

a I cow I I 
1.0822 1.28bb 90.91 91.23 161.09 1.0172 1.2066 90.91 91.21 

STATOR 1 
RUN N 7 4 l I 1  SPFEn COPE 80. POINT h0 4 

v e z  8-1 8-2 m-I (1-2 m / p n  TOIT? POIPO 1021 
MISEC RADIAN LAOlAh IYLFT IN IF1  STAGE TO1 

27.2 0.9613 O.IPI1 0.6242 C.4CSl 1.2301 1.0890 l.233b 1.0890 
27.6 O.828b 011129 0.6319 0.4587 1.2811 1.0818 1.2831 l .O l l 8  
23.3 0.7361 0.1465 0.6082 0.4545 1.2924 1.0840 1.2924 1.0860 
21.9 0.6750 0.1413 0.5810 0.4416 1.2864 1.0104 I .L I64 1.0034 
21.9 0.5867 0.1495 0.5251 0.4237 1.2611 1.0751 1.7681 1.0151 
22.1 0.5617 0.1513 Oi5130 C.4234 1.2619 1.0763 1.2679 1.0163 
22.1 0.5614 0.1503 0.5099 0.4248 1.2692 1.0781 1.2692 1.0781 
21.3 0.5535 0.1645 0.5059 O.4Ibl  1.2704 1.0798 1.2704 1.0190 
22.4 0.5474 0.1499 0.5044 0.43C5 I . 214 I  1.3022 1.2741 1.0172 
27.4 0.5475 0.1119 0.5070 0.4349 1.2111 1.0865 1.2777 1.0865 
28.0 0.5179 0.1963 0.4808 0.4113 1.2609 1.0912 1.2609 1.0912 

VN-I  vm-2 
MISEC (IISFC 
122.1 138.6 
145.0 151.1 
154.0 151.1 
155.3 153.9 
150.2 145.2 
140.0 145.2 
140.7 145.8 
140.4 146.4 
148.7 148.C 
lC9.7 110.9 
142.2 L4L.O 

v - l  
M I  SEC 
213.5 
215.8 
201.9 
198.9 
100.4 
176.5 
115.7 
174.5 
174.2 
115.4 
169.7 

OEV 
RADIAN 
0.2856 
0.215b 
0.1703 
0.1554 
0.k519, 
0.147b 
0.1441 
0.1369 
0.1422 
0.L810 
0.2360 

TURN 
RAOIAN 
0.7695 
0.6557 
0.5902 
0.5336 
0.4372 
0.4164 
0.4111 
0.4090 
0.3<74 
0.3656 
0.3016 

TOllO 
INLET 

1.0022 

$MOWN-2 C-FAC LOSS-P 
TOTAL 
0.0313 
0.0143 
o.otse 
0.0136 
O.Ull5 
0.0114 
O.OL3b 
O.Ol4I 
0.0145 
0.0217 
0.034a 

I021101 

1.0822 

EFF-A0 EFF-P 
lNLEl INLEI 

a a 
86.60 81.06 



ROTOR 2 
1UW NO6l l t  SCEEO COO€ 801 CfllNl 50 6 

U E l f l - I  *#$I -2  Y-1 v-2 Y C 1  Vn-2 w - 1  V.-2 0-1 0-2 *-I *-2 U-1 u-2 **-I **-I v o - 1  V'-2 
I ~ O I A W  RADIAN NISEC IISEC MISEC */SIC w s t c  L ~ S K  1 1 0 1 ~ 1  RAOIIJ MISCC ~ I S E C  M I S = ~  WSFC 

1 0.1518 0.1010 121.8 216.4 125.0 170.2 26.6 130.6 0.2010 0 4 6 n  0.5666 0 - M M  158.0 I U . 2  0.5119 0.6951 181.5 116.3 
2 0.1152 O.Cb21 160.2 2 l l . J  158.1 116.8 26.1 119.2 0.1610 0.5953 0.4611 O.MIA 111.8 179.1 C.6181 C.5255 215.C 186.8 
3 0.OS13 0.0655 163.8 204.3 Lb2.1 116.5. 22.2 -1Q.2 0.1151 O.56S1 0.6121 0.5115 I M . 5  189.9 O.bb25 O.55M 229.5 199.6 
6 O.ObI1 0.0404 161.1 194.3 160.3 161.5 21.3 w.5 O . I U 2  OmS3DI 0.6612 0.5526 1*8.3 201.1 0.6899 0.S59W 238.0 196.9 
s o . o n r  0.01si 154.5 1rr.s 153.0 169.7 21.8 89.8 o.1616 0.5402 0.6465 0.4963 229.4 23c.6 0.1653 c .sar i  257.9 2 ~ 5 . 6  
6 0.0169 0.0015 456.3 111.0 lS2.1 1U.O 22.0 81.0 0.1431 0.5062 0.U55 0.4126 210.5 2 W . l  0.1695 0.612L 266.5 716.6 
1 0.0100 0.0068 156.3 166.9 152.9 111.2 21.2 74.2 0.13Sl 0.6803 0.*651 0.6663 251.2 2Sl.2 &1%4 0.6650 2 l r . l  228.1 
8 0.002C0.0011 155.8 165.6 156.1 1 U . 9  23.0 76.0 O . L W  0.6776 0.6488 P.6669 I M . 9  2 H . 9  r.#287 C.bIS$ 2CT.1 239.3 
9 0.000C0.0020 156.3 Lt4.0 133.9 142.2 21.6 a1.6 0.1116 0.5210 0.6696 0.6b12 116.0 215.6 0.H.; 0.6162 292.2 260.6 

LO 0-0006-0.0001 168.3 158.7 165.6 136.5 27.9 80.8 0.1896 0.5346 0.6266 O.644b 2 U . Z  285.1 0.8689 0.6901 ZQt.5 266.3 

I L  IWCS INCM DEV TURN R W V ~ I  W W k 2  0-PAC OIESA-a LOSS-C CO2l ICFC-C IEFF-6 0 ' - I  L '-2 V I * - I  
1AOlAN 1AGlAN RAOIAN 1AOlAN 101~1 I~IAL POI 101 101  ~ A O I A N  RAOIAN MISEE 

1-0.0-6 0.0218 o .ns3  0.5921 33.19 6 6 . ~ 1  0.1911-0.0~61 -0.0057 1.2161 loz .c i  lor.12 0.8078 0.2157 -111.6 
2-O~lWS-O.M5O 0.183q 0.6163 61-39 68.W O.ZW7 0.0100 O.O1I\ 1.1197 W.?5 90.12 0.1628 0.3215 -165.7 
3-O.IZb6-0.0276 0.1516 0.3308 (3.W 6 9 . U  0-2611 0.0451 0.0115 1.8115 93.36 93.20 0.1965 0.4651 -162.3 
4-0.~~4-O.OIOT 0.1236 0 . 2 ~ 6  42.- 48.17 0 . ~ 1 2 9  0 . 0 3 ~  0 . 0 0 ~  I.IIW ~ 3 . 8 3  q3.69 0.814r 0 . ~ 5 2 ~  -111.0 
5-0.0119 0.02s. 0 . 0 1 ~ ~  O . I ~ I ~  41.03 61.42 0.2939 0.0127 o . o l n  1.1610 8 r . n  86.68 0.935s o . n u  -201.7 
6-0.0211 C.0301 o.0912 0.1303 6C.94 62.61 0.2M5 O.OS40 O.OlH 1.1682 I4.76 88.53 0.9bOl 0.8303 -218.6 
I-0.00ei 0.03zo 0.0831 0.10.3 60.w 62.57 0.2476 0.0419 0 . 0 1 ~  1.14ss n . 1 8  rq.se o.9862 0.8148 -230.0 
8-O.OIII 0.0211 O.OSII 0.0951 61.- 42.13 0.2392 o.osrr o . o m  1.1rsa 81.61 87.31 1.0056 o.rov7 -262.9 
9-0-0161 0.0226 0.0537 0.0186 41.07 61-11 0.1513 0.0198 0.01W 1.1609 81.61 01.12 1.0163 0.9311 -241.5 

LC 0.0106 0.0695 O.CI21 0.0761 38-39 39-32 0.2430 0.0165 0.0151 I.lbO3 U.35 86.26 1.0513 0.9832 -258.2 

1021101 POIIPOI EFF-An Ef F-P 
10101 MTOR 
r r 

STATOR 2 
CUW N16111 SCFEn CODE 80. POINT YO 6 

S L E I S I - I E P S I - 2  V-1 V-2 V C I  VM-2 Va-1 W - 2  8-1 2 I(-I M-2 COIPO TOIT0 PO1PO 1021 
1bOlAW RACIAN IISEC MISLC MISEC I(1SCC I1SEC MISEC RAOICN 1AOIAN IYLCl INLET SlAG€ TO1 

1 0.1218 0.14C8 196.5 111.2 166.6 171.2 128.1 6.6 O. l IJ1 0.0265 0.9690 0.6800 L.461q 1.1502 1.1915 L.0562 
1 0.0099 O.CPI5 200.5 111.A 113.1 181.6 116.6 1.3 O.bl88 0.0012 0.5682 0.9118 1.5101 1.1450 1 . l l L I  1.0535 
3 0.0678 O.OIC6 199.2 118.1 16F.9 118.1 104.1 -1.4 0-5U9-0.0011 0-56bl  0.5046 1.5106 1.1383 1.1681 1.0512 
6 0 . & 3  0.0699 193.3 110.1 1b1.3 l IO .1  96.7 3.0 C.5236-0.0111 0.9495 0.6823 1.6933 1.1331 1.16CO 1.0530 
5 0.0238 0.0192 116.1 155.0 152.9 154.1 80.6 -3.1 0.5251-0.0239 0.5006 0.6361 1.6563 1.1291 1.1488 1.0532 
6 0.0111 0.0121 169.2 168.9 161.2 168.8 79.9 -6.1 0.6914-0.0219 0.4196 0.4196 L .44 l I  L.lZb1 1.1366 1.0652 
1 O.OU1 0.0100 161.0 166.6 168.9 111.3 75.6 -3.6 6.4699-0.0246 0.8126 0.6120 1.6354 1.12TI 1.1336 L.Obi2 
8 0.0110 0.0081 161.3 161.2 169.1 161.2 15.9 -0.3 0.6710-0.0019 0.6125 0.4136 1.6311 I.1311 1.1216 1.0652 
9 J . 0 0 1  0.0061 165.8 . 166.8 166.5 111.8 81.4 3.3 0.5110 0.0223 0.46bl 0-6113 1.6359 1.1382 1.12>9 1.P47l 

10 0.0028 0.0023 160.7 161.5 130.9 141.6 80.1 5.1 0.5261 0.0606 0.6506 0.3950 1.6235 1.1535 1.1302 1-0678 

l h C I  
RADIAN 

-0.112s 
-0.18.51 
-0.1851 
-0.2035 
-0. Lei8 
-0.2300 
-0.2s30 
-0.2661 
-0.2686 
-0.Yl86 

Loss-C 
TOTAL 
0.0231 
0.0081 
0.0019 
0.01 I 4  
0.0111 
0.0103 
0.02w 
0.03S1 
0.0361 
0.0632 

IFFF-P 
TOT-INLET 

16-35 
87.01 
90.96 
9 I . b l  
88.10 
88.06 
m.34 
#?.no 
19-86 
15.22 

*IFF-L 
TOT-SIC 

91.2P 
86.15 
09.63 
88.63 
80.39 
83.66 
8P. 66 
11.10 
71-75 
76.37 

NCM1 LC011 10110 COIW CFF-A0 CCF-P T02110l CO2fCOL EFC-A0 
INLEl INLET INLEI  INLEI INLEI IWLEl STAGE 

RAOlSEC KClSEC I I I 
bS8.93 1l.COT 1.1352 1.4601 86.62 89-62 1.OIW 0.98a2 82.89 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

S. I. UNITS 

ROTOR 1 
S t  EPSI-I EP;I-2 

RAOIAN RAOIW 
I 0.1979 0.1654 
2 O.Ln1 0.1340 
3 0.1480 0.1011 
4 0.l227 0 . C I U  
5 O.Clb0 0.0416 
6 0.0380 0.0351 
7 O.OY4 0.0276 
1 0.0354 0.C201 
9 0.0235 O.Ol2b 

LO 0.0109 0.0046 
11 0 . 0 0 3 ~  o.coo7 

vn-2 
MISEC 
110.7 
141.2 
145.5 
163.6 
135.2 
132.9 
131.9 
131.1 
l M . 8  
129.4 
123.3 

RUN N O I I l .  SCfFO COFf  80. POINT NO b 
8-2 M-I I - 2  u-I u-2 I ' I  vl.l 

@A01 AN MfSEC */SCC MISCC 
0.9491 0.4325 0.6614 126.9 130.1 0.5756 0.4051 l 9 l . 3  
0.8751 0.4320 0.6416 142.1 152.1 C.bWl C.4113 202.5 
0.?1&5 0.4309 O.bO91 159.0 lbb.8 0.6419 0.6285 21+.1 
0.7412 0.4294 0.5701 174.6 180.1 0.6762 0.4608 226.0 
0.6741 0.4212 0.)020 209.1 212.1 0.1519 0 . 4 9 0  253.1 
0.6588 0.4216 0.4860 226.6 221.8 0.1015 0.5293 261.* 
O.bS84 0.4284 0.4815 237.5 2 Y . l  0.8296 0.5484 271.3 
0 . ~ 4 7  0.4296 6 . ~ 1 ~  248.1 2re.r 0.8517 c.slcc 286.1 
01bS44 0.4305 0.4142 219.6 2W.b 0.8181 0.5931 29b.n 
0.6643 0.4307 0.4717 212.7 272.7 0.1226 0-6161 30m.3 
0.6996 0.Z305 P.46Gl 283.7 283.6 0.9517 0.6233 3 l I .L  

SL INCS INCM OEV TURN R ~ C V C I  
RADIAN RbOlAN RADIAN RA01bN 

1 0-0451 0.1420 0.2113 1.0475 33.08 
2 0.0652 0.1595 0.1907 0.9033 33.05 
3 01OI2l 0.1743 0.2194 0.1156 32.99 
4 0.0910 0.1803 0.2216 0.5651 32.- 
5 0.CWeb 0.1642 0.1121 0.3153 92.16 
b 0.0852 0.1541 0.1443 0.2502 32.18 
7 0 . l m l  0.1696 0.1277 0.2254 32.m 
4 0.1011 0.1487 0.1111 0.2031 32-11 
9 0.1105 0.14% 0.1119 O.LOl4 32.96 

10 0.1123 0. l5Ll  0.1153 O.IbL2 32.97 
I 1  O.IW3 0.1471 0.1630 0.1311 32.96 

STATOR 1 
SL EPSI-1 €PSI-2 

RbOIAN I b O I W  
1 O.AW2 0.:435 
2 0.1399 0.1087 
3 O.OS7b 0.C815 
4 o.om8 0 . ~ 6 3 8  
5 0.0390 0.C420 
6 0.0315 0.0357 
1 0.0271 0.0315 
1 0.0226 0.0262 
9 O.OLb7 0.0196 

I 0  O.OW6 0.01 I6  
11 0.0036 O.CO45 

TOITO P O ~ O  IFF-AO E F C - P  MCIIAI ~ 0 2 1 1 0 1  POZIPOI EFF-LO EFF-c  
INlE7 INLET INLEl  INLET RGlStC 110101: ROTOR 

c s son c I 
1.0175 1.2931 81-31 87.71 155.68 1.0115 1.2931 81-31 87.77 

v - I  v-2 vw-l '.+2 V.-I V*2 8-1 
IISEC MISEC MISEC MISEC VSEC MISEC lAOlAN 
o x . 9  118.1 109.7 115.7 173.2 24.0 I.CZZO 
201,s IW.V i 2 r .a  r3+.1 1 r l . r  27.1 o.oooa 
200.6 144.1 140.5 l I 3 . 0  163.2 23.2 0.7952 
192.5 L43.C 143.1 141.6 121.1 20.6 0.7330 
I7S.l 135.9 139.3 133.1 106.1 20.8 0.6500 
171.3 134.1 130.2 133.2 101.2 20.3 0.6121 
170.8 136.1 130.1 134.5 100.6 21.2 0.6296 
110.9 130.4 138.6 136.5 100.0 22.7 0.i25O 
170.3 13q.9 138.3 137.9 99.5 23.8 0.6238 
170.4 140.9 137.4 138.0 103.8 28.5 0.6330 
161.5 135.2 131.6 132.4 103.6 27.6 0.6661 

IL INCS I OEV 
RAOIAN RADIAN RADIAN 

I O . I & ? I  0.1846 0.2959 
2 0.0146 C.Lb% 0.2466 
3 0.0LZb 0.1Cl l  0.1440 
4-0.0251 0.0152 0.4584 
5-O.OY2 0.0263 0.1561 
6-0.1035 0.0148 O.lC74 
1 -0 .109  0.0130 0.1505 
8-0.1150 0.00% 0.1514 
9-0.1280 0.0010 0.1629 

lO-O.154Co.O2I+ 0.2036 
11-0.1157-0.0401 0.2453 

MEGA-8 
TOTAL 

0. 1419 
0.1238 
0.0136 
0.0512 
0.0636 
0.0165 
0.0416 
0.04 78 
0.0463 
o.mLo 
O.liJb 

LOSS-r r o z i  
lO1AL POI 
0.0308 0.9613 
0.0273 0.9131 
9-01 76 0.9146 
O.Ol46 0.9890 
0.0126 0.9930 
0.0143 0.9920 
o.oksr 0.9925 
O.313? 0.9P21 
0.0151 0.9950 
0.0213 0.9908 
0.0397 0 . 9 8 4  

I *  SPFFO 
rotpn 
INLET 

1.2220 
1.2651 
I .2898 
1.2891 
1.2759 
1.2152 
1.2103 
1.2832 
1.2868 
I -2890 
1.2712 

IEFF-A CEFF-P 
101-INLET 101-INLFT 

61.12 60.04 
1 8 . I l  11.03 
81 -51  88.01 
90.49 W.83 
90.56 90.00 
88-62 89.01 
16.62 0l.CO 
19-13 15.66 
83.01 83.66 
78.96 19.11 
71-26 72.:) 

NCORR 10170 COlM ECF-AD EfF-? 702 l l01  *OZIPOL EFC-A0 
I N L E T  INLET INLET INLET INLET Sl&GE 

R A C ~ S E C  1 1  8 
651.23 L.OC75 1.2781 83.W 13-64 1.0875 0.9880 83-06 



ROT OR 2 
SL €PSI-1 ECSI-2 

RADIAN RADIAN 
I 0.1472 0.1001 
2 O.IO18 OaC169 
3 0.0*9 0.0614 
4 0.C541 0.04M 
5 0.0*4 O.Ol41 
6 0.0131 0.005a 
10 .0082  0.COOl 
b-0.0004-0.0045 
9-0.002 1-0.0050 

10-O.OC1 I-o.ooz2 

RUN 10.1 
*-2 

0.5722 
0.551L 
O.Hrn1 
0.5142 
0.6191 
0.4634 
0.45Sl 
0.4516 
0.4341 
0.4330 

SL INKS INCM OEV ~ U L N  R ~ O V W I  wovcz D-PAC QWA-1 LOIS-? POZI ~ E C ~ - C  s t r r - ~  a * - I  81 -2  VI*-I VO' -Z  r o t r n  
RAOlAW RAUILN RADIAN RAUIA* 1OlLL 1WAL POI TOT 1 R I A  O N  S F  S f  INLFl  

I 0.0015 0.1ZZV 0.2655 0.722q 21.01 41.41 0.3010-0.0430 -0.OlOJ 1.2462 102.91 103.01 P.9019 0.11W -134.6 -21.0 1.5246 
2-0.0151 0.0242 0.1156 0.4911 31.02 41.20 0.1411 0.0362 0.01Y 1.2060 m . 3 2  94.16 0.11?0 0.1102 - 1 U . b  -50.1 1.5312 
3 - 0 . 0 ~ 4  O.OLLI 0.109 o . m a  40.59 rr .12 o.)rb> QOI~ o.ozo( I.I*IS eq.va 19.72 0.1211 0 . ~ 4 2 0  -112.1 -7?.7 1 . 5 4 ~  
+-O.OHO 0.0341 O.LZZI 0.3211 r0.20 c r . r i  0.3321 O . O . Z ~  O.OISI I.I*IO 91.16 VI.SS 0.1101 r.5511 -111.4 -92.1 1 . t r l z  
5 0.0020 0.0695 0.0713 0.2211 11-28 40.99 O.*6%1 0.0834 C.02Ol 1.1960 11.79 11.41 0.919. 0.1520 -209.1 -121.b 1.5218 
6 0.0145 0.0122 0.0138 O.lTO1 31.25 40.90 0.3310 0.0191 0.0161 1.1175 11.13 11.45 1.0011 0.12- -219.1 -1b5.P 1.5159 
1 0.0220 O.Cb36 0.0115 O.LU6 31-65 40.00 0.1272 0.0162 O.OlI1 I . l I I 2  1b.L)1 16.36 1 . J l 5 1  0.1692 -?21.1 -151.2 1.5141 
8 0.0138 0.05H 0.052% 0.1120 a0.M CQ.42 O.q165 0.0121 0.01W 1.11%' e5.21 84-92 1.0353 0.9033 -241.5 -17i.b 1.9733 
9 O.OI+V 0 . ~ 5 3 1  0.0521 O.IIII 3a.w ~ a . 1 1  0 . 1 ~ 4 4  0.1001 0 .0~19  I.I@ZI az.31 11.19 1.0414 0.9361 -141.0 - 1 i t . r  I.WIZ , 0 . 0 ~ 1  O.CIIL 0 . 0 ~ ~ 6  0.0923 3r.61 31.01 o.)oa? o.oaaz 0 . 0 ~ 0 ~  1.!r33 03.17 83.31 1.0153 O.VV>O -258.5 -192.1 1.5101 

STATOR 2 
SL €?St-1 €PSI-2 

RlDlAN 1101 AN 
1 0.1232 0.1421 
2 0.0925 O.lOO8 
3 0.0101 0.0725 
4 0 . 0 Y I  J.0521 
5 OeC287 O.CZ24 
6 0.OU' O.Ol61 
1 0.0192 0.013S 
8 0.0139 0.0103 
9 o.oc12 0.0;oo 

10 0.0023 9.0014 

1OlTO POICO EFI-A0 E I I - ?  WCIIAI 
INLET INLET INLEI INLET l G l l f C  

n 1 so* 

INC* OEV lURN RMOVC 
RADIAN ~AOlAN RADIAN 

-0.C590 0.1193 O . t t l 1  U.29 
-C.0216 0.1656 C.1107 40.51 
-C.C151 0.1443 0.6593 43.60 
- C + l C l I  0.1425 0.626t 44.35 
-0.1021 0.1Y93 O.t.191 41.19 
-0.1216 O.1*13 0.6234 41-39 
-0.1313 0.1425 0.4150 40.83 
-0.lCIG 1'.lbP3 0.5910 41.20 
-0.1523 u.2209 O.bC5I 39.72 
-c .z~t . t .  u . 7 ~ 8 1  0.5925 3i.er 

I R*OVWZ C-FAC OMEGA-1 
101 AL 

62-29 0.3911 0.124I  
45.11 0.3423 C.0310 
67.05 0.1211 0.0223 
45.96 0.3313 0m0214 
42.17 0 ~ 3 6 1 0  0.0309 
41.41 0.3129 0.0316 
40.96 0,3?41 0.C319 
41.65 O . 3 M I  0.OS3Z 
41.51 0.3122 0.0bZl 
31.62 0.3932 0,0693 

LOSS-? 
TOTAL 
0.0261 
0.0113 
0.0033 
0 . 0 0 1 ~  
a.0099 
0.0015 
0.0100 
0.0141 
0.0164 
0.02bb 

COO€ 80. POINT Nr) b 
10110 POtP0 
IN111 SlAGt 

I.LSb3 1.2202 
1.1929 I . IVE2 
1.1482 1.1891 
L.1448 1.1913 
I .145l  1.1905 
I.144f 1.1125 
1.IblG I . l l 6 l  
1.1536 1.1163 
1.I611 1.1137 
1. IC7I  1.1190 

NCCLP *coar r o l l 0  ?of?o EFF-AO EFF-• 1021101 ?ot t?o1  @IS-LO 
INLET INLEl INLET INLLl l WLFl INLET STAGE 

RACISEC IGISEC 8 1 I 
690.23 11.414 1.1513 1.5lbl  I3.46 14.41 1.OWI 0.99b4 15.11 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

S. I. UNITS 

ROTOR 1 LUN ~ 0 4 1 1 ,  S P ~ E D  cwr ir. r o t n i  *n I 
IL EISI-I t ~ ( 1 - 2  V-I v-2 v*I vn-2 v8-I v C Z  0-1 2 m-I fi-2 U-1 U-2 * * - I  ..**-I We-1 V*-2 

I ID lAN IAOIbN MISEC MISLC M1StC MISIC MISFC MISIC I IO IAN I A O I W  *#Sf[ M1SFC MIStC *ISCC 
I 0.1910 o.lb37 118.0 231.9 151.0 152.1 0.0 103.0 0.0 o.arso o.+?r3 0.7042 LID.* 132.2 0.9914 o.*nb 191.9 160.4 
2 O.lW4 C.1315 151.1 230.3 158.1 163.9 0.0 161.1 0.0 0.7110 O.4lbb 0.6105 119.1 144.1 0.6264 C.*#bb 201.5 166.1 , 0 . ~ ~ ~  0 . ~ 0 ~ 3  159.2 214.9 15r.2 163.7 0.0 139.3 0.0 0.1019 0.4111 0.6321 151.4 158.v o.6601 0.605> z1v.1 164.9 
4 0 . l B O  O.C852 159.1 201.0 159.1 lbO.6 0.0 120.8 0.0 0.6442 0.4711 0.11900 166.1 172.1 0.6915 0.6930 230.2 161.6 
i o.cb.1 0.04ql 158.5 I?*.# l51.5 150.0 0.0 91.5 0.0 0.1510 0.4160 P.9165 l9V.7 202.1 0.1699 0.9422 255.0 115.6 
6 O.Clb3 0.0352 151.3 112.0 l 5 I . 3  141.5 0.0 16.8 0.1 3.5290 0.4156 0.5020 215.9 211.9 0.8042 0.57W 261.? 198.1 
7 0.0111 0.0210 158.6 169.3 151.4 141.0 0.0 14. I 0.0 0.5197 0.4TbO 0.4936 226.2 221.3 0.1Z95 0-5912 216.1 205.2 
1 ~ . o j l )  o , o ~ # #  1)o.b I*(.( 150.6 165.9 0.0 01.0 0.0 0.5061 0.4165 C.4051 236.3 211.1 0.1550 0.b224 216.6 aI1.1 
q 1.3254 0 . 0 ~ ~ 3  158.7 165.9 151.7 1H.L 0.0 71.5 0.0 0,4921 0.4161 0.6821 247.1 241.9 0.0127 0.6499 293.0 223.3 

10 0 . 0  . 5 6 . 1  I 1 0.0 t7.6 0.0 0,4193 0.4762 0.4197 2 5 9 ~ 7  259.7 0.9140 0.6771 304.3 233.2 
11 0.0026-0.0007 150.3 151.1 151.3 131.2 0.0 70.1 0.0 0. j144 0.4795 0.4599 210.2 210.1 0.9406 0.6051 313.1 116.5 

l NCI 
RADIAN 
0.0741 
0.0173 
OaC9t8 
>. LO40 
0 .O I I l  
0.0145 
0.6112 
0.C822 
0.C15I 
O.CO88 
01COb5 

OEV 
RAOIA* 
0.2169 
0.212. 
0.2 I 74  
O.2Ll6 
0.1436 
0.lG90 
O.OFl2 
1.0934 
o.oe56 
0.0114 
0.l401 

1Ulk 
RADIAN 
0.9744 
0.809* 
0.6621 
0.4s11 
0.2114 
0.2153 
O.It15 
0.1103 
0.143l 
O.LZC8 
0.OPbI 

PO21 
POI 

1.24a2 
1.2195 
1.2747 
1.2611 
1.2315 
1.2100 
1.2217 
1.2273 
l.2292 
1.2311 
I.Zl#. 

TO110 POICO ECF-A0 tCF-? LCl IA l  IOZ/ lOI  CO2IPOl CCI-AD FCC-P 
I N L t l  thLE1 INLEI INLET UGISCC ROIOI RJIOM 

I I SO* I 8 
I . O ~ O C  1 . ~ 1 0 2  19.95 90.2, 1 r r . e ~  1.0706 1.2402 1e.95 90.23 

STATOR 1 

SL INCS IhC* OEV 
Y101AN lbOl  AN PAOIAN 

1-0.0012 0.C811 0.2660 
2-0.042 1 C.0411 0.19JI 
1-3.0951 C.0002 0.1544 
4-0.1 370-0.C362 0.1404 
5-0.2C12-0.<897 0.1293 
6-0.22b9-O.lC17 0 . 1 6 2  
1 '0 .2YbO. l l 46  0.1231 
B-O.Z53+C ,215 0.1201 
9-0.2761-0.1411 0.1309 

LC-0.313 I-O.lIOb 0.1718 
ll-O1~4Jl-O.2C#3 3.2r53 



ROTOR 2 
%L €PSI - I  EbSI-2 

RbGfAN B4CIdN 
I 0.1541 O.lOb2 
2 O.LL14 0.C121 
1 0.0929 O.Ob31 
C 0.ObIO 0.0441 
5 0.0111 0.0040 
d 0 ~ o O b l - o . ~ ~ ~ O  
1-0.0031-0.t ' 
0-u.0152-0.u. 
0 - 0 ~ 0 2 ~ ~ - 0 . 0 2 1 1  

10-C.0151-0.010 

STATOR 2 
SL €PSI - I  ECSir2 

RbOIAN RAOllN 
1 O.1230 0.1427 
2 0.011? 0.1010 
3 0.0691 O.Jl>b 
4 0.0515 0.0533 
5 0.032b J.CZ*O 
b 0.0205 O.CZ21 
T 0.0229 0.0191 
1 0.0211 O.OI*I 
9 O.0195 O.ClI1 

I 0  O.OlO# 0 1 O l l I  

INCM oru 
UAOIAN RAOI4Y 

-0.2991 0.1510 
-0.1121 0.1301 
-0.3LIO 0.1>1* 
-0.3601 0.1412 
-0.3602 O.Ib53 
-0.4122 0.1b10 
-0.6344 0 - lb1J  
-0.4320 0.1914 
-0.4347 0.2413 
-0.4lb9 0.3021 

vc- 1 
mtstc 
lb2.9 
Ill.* 
lT3 . I  
110.9 
Lbl.1 
191.9 
l I b . 0  
154. 8 
152.2 
142.2 

nu* WOIl 
vet 1-1 8-2 *-I N-2 
U I S K  IbOI4N RADIAN 
1IS.b 0.I13S 0.5211 O.bl5b O.bbl1 
101.9 O . l * l l  O.bSH 0.5033 0.b5W 
81.3 0.1111 0.418+ 0.5011 0.b302 
11.2 0.18 11 0.3*W 0.49Wb 0.S913 
bb.0 O.La04 0 . 3 1 1  O.bl2b 0.5212 
53.5 0.1221 O.SI19 O.4b51 0.4914 
61.4 0.1191 0.29bl O.bSb1 0.4199 
51.1 O.lbl3 0.3101 0.45W 0.4115 
56.3 o. l iae 0 . ~ ~ 6 1  o . w i +  0 . 4 ~ 9 1  
60.4 0.2013 O.bbO3 0.4110 0.+010 

WOYM-2 0-PAC #Ebb-1 LOSS-C )O2/ I€** -C I tC I -A  8'-1 8'-2 V8'-l 
1a;bL 1 0 1 1 ~  POI I D 1  101 nfiotau ~ A O I A N  MISEC 

4*.51 0-0482 O ~ l O b l  O*OZb5 1*14*4 11.03 a7.71 0.1129 0.211S -123.1 
52-59 0.1200 O.il23 0.Q271 1 .12U 1l.bR 11-32 0.6119 0.3219 -1-1.1 
S2.34 0.1322 OnW?l O.OIb9 1.12tZ 88-68 8b.bb 0.7283 0.4359 -136.3 
50.11 0 . 1 ~ 3  0 . ~ 1 1  O.OIII I.IIH w.14 as.rz o . i t v i  0.138r - 1 6 1 . ~  
64. 11 O* l lS7  & O H 1  0.01Sl 1.0811 73.12 73.10 0.1191 0.1311 -191.1 
4S.10 O.l>@* AJJU 0.01b3 1.OAI) 77.40 77.14 0.9112 0.425l -209.2 
+E.Y 0.1215 0 . ~ 8 8  O.OIII I.OISO 79.9' ~ 9 . 1 1  o.rsr5 O.ZVW -220.5 
42.25 0.1184 O.05S4 O.OlL3 1.0bM We41  75. lb 0.9804 O.WO5 -231.0 
b0.I) 0.1304 0.0811 0.0213 I.OSW 63.52 63.24 0.9W6 0.*331 -236.2 
33.24 O.lbl* O.17ib 0.0Sl4 1.0514 BZrb9 32.40 1.041b L.02bl -213.1 

RUN NO4 
v-2 V N - I  vn-2 vo-L 2 @-L I *-I c-2 

MIStL NISEC #/SEC */SfC NISCC RAOIAN RADIAN 
212;Z Lb9.Z 212.2 113.5 1.8 0 . i 8 7 1  0.001b O.$I12 O.bQl0 
221.4 119.1 221.4 99.6 -2.3 0.4141-0.0102 0.6131 0.6566 
211.4 193.1 217.4 15.5 -2.3 0.4161-0.0101 0.6090 0.6212 
2 W . 1  111.4 2 W . l  1b.I -1.6 C.b110-0~0079 0 . S I l I  0.5910 
7 1 . 0  b 4 9  1.3 0.3621 0.0010 O.SZb4 0-51b4 
116.0 L64.7 L1b.0 52.1 0.1 O.)lb¶ 0.OOb1 0.4912 0.5073 
1bb.O 161.9 l W . 0  41.0 0.3 0.214) 0 .00M 0.6164 0.4177 
1 . 3  I .  5 2  0 1.5 0.1352 0.0211 0.4812 O.41b9 
2 5 5  I 2 1.4 O.Sbb9 O.OILI 0.4739 W.4bbl 
141.1 IM.Y 148.b 60.1 11.v o.rzel 0 . 0 0 ~  O . ~ I I ~  0.rzb1 

TUIN n*cv*1 
RACIJY 
'0.5f9j 4 4 d 2  
0 . b C I  5O.G. 
0.6ZaI 51.11 
0.3949 49.91 
0.1551 45.24 
0.W92 43.65 
O.ZIb* 42.91 
O.IIS9 42.11 
0.2*52 4C-17 
0.3411 14.L4 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline l rrlet Configuration 

ROTOR 1 
b I I .  S?€l 

U-I 
WISCC 
100.0 
lI2.C 
125.3 
I S . 7  
1.5.3 
11D.7 
lD7-2 
1W.b 
2M. 7 
2l5.0 
223.6 

LOSS-? 1021 CLFF-• 
lOlAL PO1 I l l  
O.C.34 1.1703 - - I 1  
0 . 0 2 ~  1 . 1 ~  w . 9 3  
O.OLl6 I. Ibb0 93.03 
0.CItO 1 . 1 t Y  =.be 
0.0120 i.151. *I.** 
0.0CH 1- I557 W.27 
G.CIl1 I . I S U  *I.* 
0 - J l i D  1.15Y 92-05 
0.3121 1-15bI *1.63 
0.3163 1.15% I?.** 
0.02- 1-143. 17.65 

101lc mrnt EFC-AO EFF-, r c t 1 ~ 1  102lrOI  ~ 0 2 1 P 0 1  CFC-AC ECV-• 
I tmer I ~ E T  tmccr l t r s t c  unroo moron 

I c sow c z 
1 . 0 ~ 7  I.I~I. a*-w *.or 1 6 o . i ~  1.01~7 t.161. I*.W W.CL 

STATOR 1 

l u l h  UUOVW-1 W a v F 2  D-FAC CWECA-8 LOSS-* POZI 
IlIOlAN TOTAL 101AL POI 
0.7565 26.52 33.73 0.392s O.12bV 0.02b4 0.9774 
0.6384 31.- 37.31 0.3250 0.01;7 3.0151 0.9871 
O.5b65 >*.I2 3b.12 O.*lO2 0.WOD 0.01bb 0.9900 
3.4920 33.m) 15.10 o .zn5  0 . m ~  O.ZI+Z O-VVII 
3.61lb .?.46 13.11 O.24iJ 0.0318 0.0110 0.9954 
0.3El6 12.16 13.05 0.2317 0.0516 0.0178 0.9931 
0.3110 12.b4 12.- 0.2320 0.0613 0.0205 0.9926 
P.3U8 32.M 3 ." 0.2203 0.0133 0.02CZ 9.9915 
O.143t 32.5) : ' .%a 0.2265 0.0816 0.0217 O.99G7 
0.3110 32.ZO 32.2% 0-LIbb 0.0021 O.C2@V C.9906 
O.32b6 29.10 30.32 J.2290 3.0959 0.0366 0.9904 

~ O I T C   POI^ ~ F F - A O  CFF-P I O Z I ~ O I  POZIPOI 
IN IF1  INLEI 1WLCl 1N l f1  

t c 
1.0687 1.1509 86.21 84-51 1.ObD7 0.9998 

. L L I . L A ~  i)F THE 
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ROTOR 2 

V-I 
*/SIC 
110.9 
133.8 
l34.S 
111.7 
126.4 
126.6 
126.2 
125.5 
124.0 
116-5 

MU* N'1411. SPEED CWE 1 
*-2 u - I  U-2 

RlStC WSEC 
' 0.5101 124.4 132.4 

0.5100 135.2 lb1.C 
0.4901 :4$.8 149.5 
0 156.1 158.9 
014126 1W.b 181.4 
0.3903 l m . 3  l m . 5  
0.3821 191.1 191.8 
3.3188 209.4 2W.b 
0.3737 211.3 216.6 
C-3432 225.3 225.C 

IEFF-P 
131 
98.83 
91.26 
95.70 
P a - C t  
89.42 
93-10 
91.59 
85.17 
02-53 
lb-rnl 

IEFF-A 
101 
98.80 
9 l . l r  . 64 
95-94 
89.29 
93.01 
91-51 
ss.04 
92-36 
76-66 

1OI lC PO'PO CFF-A0 EFF-P YCI IAI  102/101 COZIPOI FFF-A0 EFF-P 
I N L t l  1N'El INLET IYLEl  UGISEC noron a0109 

I I SCM I I 
1-Cl9Z 1.'611 96.11 81-20 177.*9 1-0261 l - O n 4  90.88 91.00 

lUlN RUCV#LI 
RADIAN 
o;bi99 34.28 
0.5428 38.53 
0.495S 35.58 
O.bllb 38.80 
0.4432 39-61 
0.1904 34.47 
0.3910 33.90 
0.3098 33-33 
0.3853 32.40 
0.3981 29.38 

encvw-2 0-PAC o ~ e t b - B  LOSS-P PO21 
1flTAL 10TAL POI 

40.65 0.1559 0.1308 0.0276 0.9824 
63-91 0.1365 0.0434 0.0098 0.99% 
42.12 0.1566 0.0595 0.0142 0.9913 
40.85 0.1719 0.0713 0.0180 C.9903 
36-26 0 . 1 9 s ~  0.1189 0.03r) 0.9865 
35-03 0.1679 0.0915 0.0'15 C.9907 
33-63 0.1888 0.1371 O.Ob30 0.9865 
33.21 0.1942 0.1119 0.0169 0.9864 
32-99 0.191 1 0.1287 O.Ol42 0.9819 
30.57 0.1910 0.1120 O.03C8 0.9910 

CUN NO41 *- 2 

0. 442* 
0.4730 
0.4578 
0.4367 
0. 3810 
0.3142 
C.3596 
0.1554 
L-3934 
0.3284 

CWE 63. COIN1 NO 2 
I f l / lO  PO/CO 
€ 1  SlbtE 

i . W 3 2  1.1002 
1-0.91 1.0991 
1.0842 1-0966 
1.0803 1.0919 
1.0758 1.C7OO 
1.0118 1.0622 
1.072L 1-0540 
1.0745 1-0516 
1.0775 1.0525 
1.0803 1.0512 

IEFF-A IFFF-P 
TDT-INLET TOT-INLET 

14.06 74.91 
86-06 06-56 
09-02 89.40 
89.44 W .  19 
84.32 W.79 
86.20 W.61 
82.18 83.21 
79.47 8O.Ob 
76-19 76-96 
69.35 70.16 

IEFF-A 
101-516 
83. I 2  
85-42 
07-30 
86.20 
16.11 
80.92 
12.46 
6b.bi 
66.56 
64.69 

IEFF-P 
10)-116 

83.38 
85-62 
87.47 
86-36 
74.36 
81.10 
12.66 
66.81 
66.72 
b5.16 

NCORP hCOR1 TO/TO POlW :PC-A0 EFF-D lOZ/lOI P02IPOl tFF-AD 
INLET INLET l N L € l  INIET INLET I*LFT S1AGE 

IAOISfC UGlSfC I I 1 
550.28 61.C88 1.0792 I r ' 4 1 1  82-35 82-99 1.0261 0.988b 18.W 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Ink' ;.,nfiguration 

S. I .  UNITS 

ROTOR 1 
SL €#st- I  €PSI-2 

RAOIAM RADIAN 
1 O.I.O9 0.1625 
? o . r n 2  o.lzst 
3 0.1484 O.CW2 
4 0.1199 0.0765 
5 O.OY9 0.0393 
6 0.0474 0.0267 
lO.O3b* O.CL98 
1 0.0ZbO 0.0126 
9 0.0167 O.OOS5 

10 0.0CI.+0.0009 
11-O10CO0-0~O0~9 

PUN Nfl4lI. S*rCO CmE 63. M l h l  NO 4 
1 - 2  YI-1 W - 2  8-1 2 *-I *-2 *I U-2 I ' I  - 1  v.-2 
r15fC N I S U  WSEC nIsLC IbOIAN 8AO1U NfSEi */PC ~ c l s = r  ~ I S C C  
9 9 0.0 145.2 0.0 0.9655 0.3143 0.5115 100.4 1W.8 0.4130 0.3113 14S.9 106.3 
1 0 . ~ 2  110.5 0.0 133.0 0.0 0-8753 0-5152 0-5C73 112.4 1.V.3 9.6518 C-3263 154.6 111.2 
106-S 116.1 0.0 115.9 0.3 0-7911 O.J1*2 3.4761 125.1 131.9 0.4892 0-337- 164.0 115-7 
1W.b 113.1 0.0 103.1 0 - 0  0 -73W O.)lb* 0 -44 I4  I I U . 0  0.*171 0.350. 17--5 119.9 
106.1 105.5 0.0 M - 9  0.0 0.67P3 0.3141 0.3945 165.9 lW.4  0.5043 0.3918 196.9 134.5 
l C 5 - I  103.3 0.0 81.4 0.0 0.6669 0.3135 C.382J 179.3 111.0 C.bII5 C.4174 2Oi.L 143.5 
105.5 102.8 0.0 11.3 0.0 0.66.0 0.312Q 0.-Kl8 187.Q 118.8 O.b*92 0.4322 215.6 141.8 
IC5-3 103.1 0.0 81-0 0 -0  OaAbb0 0.3124 0.3106 19..3 197.0 0.bb01 0.4503 222.1 155.2 
105.1 101.1 0.0 81.0 0.0 n.6722 0-3118C.3769 2C5.4 205.4 P.b845C.b658 237.1 1.3.7 
104.7 W.0 0.3 U - I  0-0 0-6920 0.*186 0.8720 213.1 215.1 O.7IIa 0.4110 219.d 1b6.3 
I 93.3 0.0 m . z o . 0  0 . 7 3 ~ 0 . 3 o r 7 o . ~ r z s  224.4 224.3 0 . 7 3 4 2 0 . ~ 5 +  247.- 168.3 

I NC* 
RAOiUl 
C. 1802 
0. LC60 
0.2075 
C.ILC1 
0.192b 
0.1845 
C. 1805 
0.1138 
0.182b 
0.1849 
0.1810 

LOIS-C 
1[11AL 
o . w n  
0.0210 
0.01 I 8  
0.0057 
0.0101 
0.0153 
O.CI93 
O.JZl1 
0.0261 
0.03m 
0.04 13 

TOITO COIM err-ao EFC-• ICIIAI 
INLET INLET INLET I'4LEl MGlSEC 

1 I sen 

STATOR 1 
SL EFSI-1 EP51-2 

1)bOIAN lAClUl  
1 0.1549 0.1395 
2 0.4345 3.1023 
3 0.0131 0.0765 
4 0.Ornb 0.0636 
5 0.0656 C.3*87 
6 0.0303 0.0423 
10 .0335  0.0313 
8 0.0218 0.0311 
Y 0.0208 0.0235 

10 0.0119 0.0136 
I 1  4-OW1 0.0050 

PMOVm-2 C-FAC OIECA-8 LOSS-. 
TOTAL 
0.0272 
0.0201 
0.0201 
0.0201 
0.0152 
0.01 37 
0.0142 
0.0160 
0.01 64 
0.0225 
0.0490 

1021T01 

1.0549 

EFF-LO €FF-P 
INLET lMLE1 
1 a 

03.59 13.96 



ROTOR 2 
v - I  v-2 VN-1 

*ISCC MISEC m/SfC 
11.5 lL3 .1  66.2 

116.1 159.2 lL2.O 
111.0 lSb.1 115.1 
115.8 141.8 116.1 
I l l - A  135.9 110.5 
kLZ.0 130.1 l I J . *  
113.9 120.3 112.4 
114.8 1 2 1 - 3  1iJ.C 
113.7 128.1 1IZ.O 
l o b - *  122.0 105.1 

W - I  
MISIC 
l 9 . 9  
21.4 
l b . 8  
15.8 
1S.b 
16.0 
11.0 
18.C 
19.4 
19.6 

STATOR 2 
SL F P S I - l  £PSI -2  

R#OIAN IACIAN 
I 0.1225 C.1420 
2 0 . 0 8 6  0.0992 
3 0.0103 0-C7Ob 
4 0.0521 O.C>OO 
5 0.0259 C-0202 
6 O.OI99 0.0163 
7 0.0163 0.0115 
8 0.0110 0 .0077 
9 O.OC59 0 .0039 

10 O.OGl5 0-GOC7 

v - l  
w s e c  
169.6 
151.4 
151.0 
L48.G 
137.6 
132.5 
130. I 
129.9 
129.7 
123.6 

IUPh 
CACIAN 
0.6909 
3.6137 
0.3953 
n.3J83 
3.1291 
0.1150 
O.LW7 
0.1270 
0. I 1 5 2  
0.C999 

TOITO ro/m EFF-AG E F C - P  UCI/LI 
INLET l L L t 1  I W F I  IYLFT KGIStC 

I s SUM 
Lt0125 1.7072 8b.W 0 6 - 5 6  119.26 

TURN 
RAGIA* 
.0..712b 
0 .6148 
0.6280 
0.6DBb 
O.bCC0 
0.5722 
9.5125 
0.5bb9 
0.5521 
C.5491 

ve- 1 
' I I S E C  
101.5 
98.2 
80.5 
83.0 
75.9 
68.0 
67.5 
67. 7 
b9.2 
66.9 

LOSS-P 
r 0 T u  

-O.OC,3? 
0.0191 
0.0132 
0.0 Ice 
0.0162 
0.OlOl 
0.C135 
0.0167 
0 . 0 l B l  
0.3131 

PO21 CCFF-P 
P O I  1 1 1  

1 . 1 6 M  IOI.15 
1-123V 91.71 
1.1261 93.37 
1.1247 94.5C 
1 . 1 1 ~ ~  89 .42  
t . 1 1 2 l  92.23 
1.1062 88.68 
1.1059 8 5 - 3 1  
1 . i o m  0 4 - 0 6  
1 .109 I  07.32 

SFFF-A 9 . - l  81-2  
1 0 1  EACIAY RAD14N 

101. I 1  3.8800 C. 1891 
91.51 0.1931 0.a199 
93.25 0.8382 0.6629 
94 .60  0.8873 0.5499 
89.24 0.9S29 0.7536 
9 2 - 1 0  I.OC36 0.8217 
9 8 - 3 1  1.0156 0.8757 
8 5 - 1 0  l .0376 0.9145 
83.82 1.0576 0.9426 
0 7 - 1 3  I - l M t  1.3007 

Ptlh Y?411r SPFFD : 
VB-2 8-1 0-2 *-I 2 POIP? 
WISCC R ~ D I A N  R w l l ~  IHLE 1 

3.1  C.19BL C.0255 0.6275 0.3212 1.2930 
2.5 0.7011 0 .3194 0.6172 0.7672 1. '168 

-0.3 0.6256-0.0024 0.4327 0.3667 1.3185 
-1.5 P.5948-0.0119 3 .6242 0.3556 1.3142 
-2.4 0.5842-0.QZW 0.7914 0.3297 1.3020 
-1.0 0.5457-2.1265 0 .3788 0.3184 1.2961 
-3 .0  0.5453-3.9116 0 .3713 0.3123 1.2931 
-1.9 0.54Rl-O.Olb8 3.3701 O . l I 5 I  1.2953 

1 . 2  0.5625 3.0105 0.3695 0.3167 l .29E5 
2.3 3.5717 3.3226 3.1531 0.2919 1.2937 

PWCVW-1 "CVM-2 C-FAC OMEGA-0 
1 Of A1 

28.55 33.55 0.3415 0.1205 
31.79 36.31 0 .2891 0 .0311 
73.91 30.59 3.?812 0 .02 \1  
34.10 15.47 0.3058 0.0324 
32.03 32.92 0.3223 0 .0371 
'1.01 31.81 0.3191 0.0346 
31.07 31.16 0.3253 0.0411 
30.92 31.60 0.3222 0 .0643 
30.50 31.51 0.3176 0.0566 
20.70 29.05 0 .3459 C.CEr0 

LOSS-P P 0 2 /  
TOTIC POL 
0.025+ 0.98% 
0.3070 0.0962 
0.0655 0.*97? 
0 .0082 0.9962 
0.3107 0.9962 
0.0 106 0.9967 
0 .0129 0 .9963 
3.0146 0.9960 
0.0160 0.9958 
0.0302 0.9931 

IFFF-A 
'01- lN1 '  
78.80 
06.48 
90.61 
9 1 - 6 9  
01.45 
88.60 
85 .45  
01.61 
77.97 
72.25 

IFFF-P 
T TOT-1NLFT 

79.56 
96.99 
90.97 
92.P 1 
88.8fl 
89.01 
89.97 
82.21 
70.76 
73.21 

IEFF-A IEFF-P 
707-STG 701-516 

9C.47 90.bb 
Q 8 . 6 0  88.77 
91.02 V I . I F  
91.32 9 1 - 6 5  
8 6 - 1 0  0 6 - 3 9  
89.28 8 9 - 4 6  
85.C7 85 .28  
81.62 8I.OC 
110.35 00.63 
0 1 . 2 5  0 1 - 5 1  

MORR WCORR r n t f o  PO/PO EFF-LO EFI-P I O ~ I T O I  VOZIPOI FFF-LP 
l N L t 1  l h L F 1  INLFT INLET INLET INLCT SlLLE 

RAOISEC C G I S F C  I S I 
552.37 54.815 1.0925 1.*009 04.44 8 5 - 0 1  1.0751 0.9952 86.61 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM iNLET FLOW 
Baseline Inlet Configuration 

S. I. UNITS 

ROTOR 1 
SL E*SI-1 EPSL-2 

R V U N  U O l Y l  
1 0.zaob 0.1605 
2 0.1119 0.12U 
3 0.1158 O.CU1 
4 0.1162 O.OlH 
5 0.0631 0.0419 
6 O.OU3 0.0300 
1 0.0330 0.U22b 
8 0.0229 C..Cl40 
9 0.0120 0.0019 

10 O.OOltC.0001 
11-O~OOlCO.3022 

v- 1 
M I S C  
111.3 
I 1  I.. 
112.5 
112.1 
112.3 
111.9 
111.1 
11115 
'11.3 
110.8 
110.5 

W-1  
MISEC 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

W 2  8-1 
L / S U  LAflIU( 
lbb.5 0.0 
131-6 0.0 
115.0 0.3 
1C l . l  O.? 

U . 9  2.0 
n . 8  0.0 
m.3 0.0 
18.0 0.e 
n . 8  0.0 
11.1 0-3 
19.4 0.0 

PUN N?l  
8 2  M-1 M-2 

RADIU  
0.9248 0.3306 0..388 
Osa3H 0.3323 0.5214 
0-?646 3.3341 0.4853 
O.ll3b 0.3348 0.4542 
0.6465 0.3336 0.4012 
0.4291 0.2324 0.7V44 
0.6215 C 3319 0.3932 
0.6194 C 3313 0.3903 
0.6163 O.JX5 C.3861 
0.63m o . a n 1  o.3roa 
0.6153 0.3280 0.3673 

TO110 POI10 EFF-A0 EFF-P K I I L I  
INLET INLET I tKEr  I N L E ~  RGISIC 

a t SO* 
1.0531 1.1115 89.83 90.01 121.27 

, I t .  SCFV 
U- I 

MISEC 
100.0 
112.0 
121.2 
131.6 
165.3 
118.6 
181.2 
1.5.5 
264. b 
214.9 
223.6 

TOZIT01 POZIP01 ECF-LO CFF-• 
II0li)R anrc* 

x a 
1.0531 1. . l o  09-83 W.01  

v-2 
MISEC 
109.9 
123.2 
I n . 2  
118.4 
111.2 
112.8 
114.6 
115.8 
115.9 
115.3 
108.5 

PUN NF411. SPEED C 
W-2 8-1 1-2 n-I M-2 PofPn 
IISEC PLDlLh LAOlAN IHLF 1 

22.9 0.9783 0.2013 C.4884 F.3176 1.1454 
24.4 O.aS03 0.1982 0.bW1 0.1510 1.11*8 
19.0 O.7W9 0.1556 0.6693 0.3544 1.1775 
17.3 C.6508 0.1464 0.4472 0.3436 1.1132 
16.3 0.6255 0.1415 0.4048 0.3225 1.1633 
1m.9 o.605e O . I V O ~  o.roi3 0.3273 1.1666 
11.5 0.6022 0.1531 0.4020 0.3319 1.1618 
18.3 0.593 O.ISI9 0.4009 0.3355 1.1125 
18.10.3906 0 ~ 1 6 2 0 ' 0 ~ 3 9 1 8 0 ~ 3 3 5 4  1.1132 
20.2 0-6C17 0.1165 0.3920 0.3331 I.1126 
20.1 0.64@4 0.1915 0.3199 0.3126 1.1423 

SL IWCS IKM OEV TUBN R ~ C V L - I  nmcvn-2 o-rrc a r s r - o  loss r r o t /  
RA01AN RADIAN RLOlAN RAClAN 1OTAL lOTAL PO1 

1 0.OYb 0.1609 0.3311 0.1?10 23-01 2 7 - 1 6  0.4133 0.1539 0.0318 0 - 9 l M  
2 0.Oa4 0.1131 0.24C9 C.6521 21.18 31.61 G.3518 0.0813 0.0195 1-98- 
3-0.0229 0.0116 0.1195 0.6043 29.56 31.85 0.3149 O-WSO 0.0156 0.9909 
4-0.0599 C.CC10 0.1605 0.5524 29.98 30.91 0.3616 0.0592 0.0151 0.9124 
S-0.1124 C.0001 0.1699 O.477C 29.07 29.09 0.3350 0.0450 O.Ol3l O-q952 
6-0.1291-0.0114 0.1411 0.4551 29.30 29.50 0.1188 0.0122 0.0130 0-99% 
1-0.1363-0.0124 0.1469 0.4491 29.41 29.93 0.3109 0.0419 0.0133 0.995b 
0-O.LU9-0.0214 O.15U 0.4351 29-60 30.23 0.3001 0.0374 0.0123 0.9961 
9-0.1611-0.0321 0.1543 0.4281 29.41 30.20 0.2973 C.n3C5 0.0130 O.99M 

10-O.ll93-0.0461 0.1766 0.6312 20.19 21.89 0.2513 O.W4Z O.CI55 0 -99M 
11-O.IP3P-0.0591 0.2312 0.4568 27.02 21-09 0.3371 0.0958 0.0345 0.9909 

I f  H - L  
731-INLFT 

7 I -46 
65.85 
91.34 
93.18 
99-12 
90.86 
89.19 
98.21 
86.00 
8P.CI 
71-55 

NCCRR 10110 C O I ~  CFF-12 EFF-c TOZIT01 P02/POI EFF-I0 
INLEI INLET INLET IWET I N I L l  STAGE 

n AClSEC I x I 
550.31 1.0?31 l . le83 85-63 85-97 1.0331 0.9926 85.66 

9nUCIBILm OF 
YAL PAGE: IS1 

XCFF-I 
101-lN,.FT 

11-99 
86-16 
91 -54 
91-32 
92.28 
91 -06 
89.44 
88.44 
e6.30 
81-24 
12.15 



ROT OR 2 

STATOR 
51 €651- I  

RADIAN 
I 0.1213 
2 0.0884 
3 0.Obb3 
4 0.C505 
5 0.0245 
b 0.0187 
7 6.0155 
8 0.0110 
9 O.OC7L 

10 O.OCZ6 

v - l  
PlSEC 
154.1 
158.9 
157.9 
153.4 
i ro.1 
134.3 
131.4 
130.2 
129.3 
124. I 

DEV 
RADIbN 
0.1739 
0.1591 
0.1432 
P.1374 
0,1380 
0.1334 
0.1306 
0.1613 
0.2061 
0.2446 

V C  I 
m 1  SEC 

U . 2  
l i O . 5  
123.3 
121.3 
116.4 
111.6 
l l 8 .8  
118.5 
117.0 
l l 0 . l  

W - I  
MI SE C 
22.2 
23.0 
I l r *  
16. 7 
16.5 
11.0 
lB.0 
18.9 
20.3 
20. 6 

cmc t? .  POINT ~n 3 
u-2 I - 1  v*-I vg-7 

* l Y C  MlSEC *ISFC 
132.. 0 .4Q7  0.3852 140.3 134.0 
141.0 C.4172 0.4OU 164.7 161.9 
1*9.6 O.Sl47 0.4334 I??.*  150.5 
15e.9 0.5367 0.4412 184.8 153.4 
181.4 0.SH2 0 .4bU 201.2 162.7 
189.5 0.6051 0.4970 201.6 113.2 
197.8 0.6241 0.5133 213.5 179.2 
2DI-6 0.b4.1 0.5346 2 2 L 4  lSb.9 
216.9 O.bb25 0.5464 229.2 1.1-5 
225.C E.bb91 C.5581 232.5 l 9b . l  

W O U k 2  C-FAC O*CtA-8 LOSS-P 
?071L rOTAL 

34.97 0.2025-0.0151 -0.OOS8 
36-93 0.2640 0.0597 0.0148 

IEFF-A 
TOT 

101.33 
92.82 
96.- 
97.13 
90.82 
9r.s: 
89. M 
85.55 
83 -41  
06.40 

TOITO POIPO EFF-AD CFC-P MCII~I ~ 0 2 1 ~ 0 1  P C Z ~ P O I  F F F - ~ n  FFF-P 
I W E f  INLET INLET INLET KGlSEC ROTOR ROTOR 

t t son t t 
1.0061 1.2CO5 d7.17 88.31 125.50 1.0313 I . I M b  92-11 92.24 

vn-l vo-2 
I ISEC NISEC 
113.9 134.2 
126.9 143.4 
133.5 1*0*9 
131.8 135.4 
121.6 121.7 
119.6 118.9 
116.9 116.2 
115.4 115.5 
113.7 115.1 
108.3 109.9 

tJ)ECb-8 
TOTAL 

0.1177 
0.0144 
0.046 7 
0.0539 
0.059I 
0. moz 
0.0704 
0.0808 
0.0176 
0.0913 

LOSS-P 
101AL 
0.0248 
0.0100 
0.01 II 
0.01% 
0.01 10 
0.0181 
0.0220 
0.0267 
0.0301 
0.0313 

IEFF-A 
TOT-IMLFl 

78.48 
87.8b 
91 - 5 1  
92.23 
88.61 
09.34 
86.22 
82.48 
78.39 
73 .C 7 

LOOP 631 POINT -0 3 
T O  POIPO r o t /  
1NLFT STAGE TOI 

1.0941 1.1197 1.0367 
I . W I 0  1-1110 1.0350 
1.0871 l . I I I 8  1.0331 
1-OC44 1.1098 1.0332 
1.0026 1.0919 1.0322 
1.0798 1.G888 1.0277 
1.0814 1.0817 1.027T 
1.0848 t .otes 1.otes 
1-089C l . fOCl  1.0295 
1.0926 1.0127 1.0291 

IYCORR YCORR 10110 POIW EFF-ID IFF-P 1021101 POZIPOI t cr -AP 
INLET lVLE7 INLET INLET INLET INLET STAGE 

RlClSCC KGlSfC 1 t I 
550.31 57.732 1.0861 l.2810 85.25 8*.17 1.0111 0.9927 05.2? 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline l nlet Configuration 

S. I .  UNITS 

ROTOR 1 
SL €PSI -1  €PSI-2 

l lul1AN RAOlUl 
I 0.2010 0.1593 
2 0.1171 0.1235 
3 O.1UO O.Olb1 
4 0.1101 O.Cl51 
5 0.0-8 C - M I 0  
6 0.03ue O.02W 
1 0.0218 0.02ob 
0 0.0180 0.0125 
9 o.oeia o.0041 

10-0.002CO.0035 
It-0.0047-0.0046 

vu-2 
MISEC 
100.4 
1m.s  
100.5 
lO7.2 
100.6 
100.3 

99.7 
99.3 
99.0 
91 .1  
89.6 

11. sprc  
U- 1 

NISFC 
n . 0  
69.3 
91.9 

1 W . l  
131.8 
142.4 
149.2 
155.9 
163.2 
171.4 
170.3 

o cmr 7 
u-2  

MISPC 
87.2 
95.6 

104 .8  
113.6 
133.0 
143.1 
150.0 
1 M . 5  
161.2 
171.4 
178.2 

SL INCS INC* OPV TURN RFOVC-1 WOVM-2 0-FAC MEGA-8 LOSS-? ? O 2 I  SFFF-P XEFF-A B e - 1  11.-2 Vn* -1  V3* -2  PoIPn 
RbOIAN IA0:LN RAOIAN RAOIAN T W A L  7nl.i Co1 TDT rnr b a n t a u  m.nw.u - a c = r  r r r r r  

STATOR 1 
SL E P S I - I  EPSI-2 

R b O l I N  KbClAN 
1 0.1907 0.1306 
2 3.1222 3.C871 
3 0.016C 0.C596 
4 0,0535 0 - L O 8  
5 0.03IU 0.0320 
6 0.0245 C.C26* 
1 0.0208 0.0229 
0 0.0114 0.01S4 
9 0.0140 0-0158 

10 O.CO95 0.0112 
11 O.OGI2 0.0052 

SL INCS INCM 
IADIAY PAOIlY 

I-O.Jl22 0.0101 
2-O.ObI1 0.0215 
I-3.1125-O.Oll0 
4-O.lt36-O.Cb2l 
5-C.2296-0.1171 
6-0.2504-C.1321 
I-0.258C-0. I 3 6 5  
0-0.2133-0. I 4 7 9  
9-0.2935-0.1644 

10-0.320U-C.1883 
11-0.329+0.L951 

NCORR 
INLET 

n ADISEC 
438.0 

TOIT0 ?01?0 EFf-A0 EFF-? u C I I A 1  
I N L E I  lNLE1 I M L E I  INLET KCISPC 

r 1 SQN 
1.0300 1.1010 93.0. 93.16 111.90 

OEV 
RIDIAN 
0 .2551 
0 .1029 
0 .1492 
0.1304 
0 .1241 
0 .1131 
0.1104 
C.lCO0 
0.1092 
0.1392 
0.1016 

TUPh 
a r o l r w  
0.1+62 
0.6239 
0.5449 
0.4707 
0.3P56 
0.3604 
0.3615 
0.3511 
0.3414 
0.3271 
0.3445 

r n / r n  
INLET 

I .0300 

F F F - I 0  C f f - P  
INLET INLET 

s s 
0 1 - 6 9  87.86 

TO2lTOl P02/POI EFF-AD CFF-P 
noroe ROTOR 
s t 

PUN Y'34  
8 - 2  *-I * - 2  

a r a l r N  R A O I ~ N  
0.9075 O . l b l 3  C.4237 0.3253 
0.7bSI 0.1402 0.4240 0.3509 
0.6103 0.1254 0.4040 0.3363 
C.5951 0.1243 0 .3833 0.3232 
0.5074 0.1218 0.3457 0.3057 
0.4851 0.1 168 0.3423 0.3053 
0.4181 0.1165 0.3398 0.3041 
0.4675 0 .1164 0.3366 0.3019 
0.4183 0-1169 0.3339 0.3CO2 
O14tbZ 6.1391 0.3295 0.1916 
0.5124 0 .1679 0.3105 0.2783 

LOSS-P 
TOT AL 
0.0270 
0.31 39 
0.01 42 
0.0156 
0.0190 
0.0145 
0.0 I 1 6  
0.0204 
0.02 32 
0.0233 
0.0210 

1011101 

1.0300 

t l l r  SPFFD COTF 50. Pfll h 
POlPJ r o t 1 0  
lNLF1 INLET 

1.0925 1.0363 
1 . l115  1.0345 
111072 1.0321 
1.1614 I .029b 
1.0934 1.0270 
1.0933 L.0275 
1.0929 1.0201 
1.0922 1.0203 
1.C917 1.0287 
L.0910 1.0301 
1 .On30 1.0322 

FFF- ID 
<TAG€ 

x 
81.70 

XEFF-P 
i l  TOT-INLF 

70.97 
09.08 
92.09 
S . 6 9  
95.67 
94.09 
91.00 
w . * 9  
0 . b 3  
33.90 
l I . 9 2  

XFFF-A 
T TOT-Sl t  

1C. LC 
10.91 
91 .91  
94 .62  
95 .51  
93.94 
91 .77  
90.26 
8 8 - 4 1  
13 .70  
71.60 



V-1 
* /UC 
102.4 
110.9 
111.6 
114.9 
10% 6 
IOI. 1 
101.2 
105.5 
101.4 
M. 1 

M-I 

0 . ~ 0 3  
0 . H I I  
0.14bb 
0.33b4 
0.3210 
0.3101 
0.3136 
0.3004 
0.3011 
o.zot9 

o cmr so, rntwr NO I 
u-2 *'-I *'-I 

a4 V C  
1os.6 o .s i i1  o.4iia 
112.5 0.4372 C . 4 W  
119.3 O.45L9 O.4lI1 
126.1 0 . W I  0.4350 
IU.l 0.5000 0.44- 
158.1 O.S I~Z  o . r i w  
151.1 0.5202 0.4901 

STAT OR 2 
U t*s1-1 €?$I-2 

1101AlI RAClUl 
I O.121b 0.13- 
2 o.onr o.csn 
3 0 . w o  0.cioi 
4 O.OU2 0.0501 
5 O.CZ14 0.0233 
6 0.0210 0.0100 
7 0.0181 0.0157 
0 0.0114 0.0112 
9 0.0153 0.0142 

10 o.om4 0.OOIL 

v r  1 
MISEC 
11.. 5 
133.6 
134.9 
131.0 
118.0 
113.4 
110.6 
LOO. 1 
lC4.1 
91.1 

cmt so. 
rorrn 

L O l l  KOnR TOl7O SOIm ESP-A0 IFF-? Tol l  lOl COUIOl EFP-I0 
INLEI l M t t  INLEI :*LEI IIILEI INLET STAG€ 

IlOlSEC KG/ SLC 8 I I 
430.05 51.610 1.0446 1.1204 7b.a 14.40 1.0142 0.1CI1 H.30  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

S. I. UNITS 

ROTOR 1 
SL €PSI-1 Elst -2  

RIOIAN IAOlUI  
I 0.2001 0.1$11 
2 0.1113 O.LZO5 
3 0.1431 0.0921 
4 0.1129 0.0119 
5 0.0511 O.Cl19 
6 0.0404 0.0268 
I o.ozar o.0192 
8 O.Cl84 0.0112 
9 o.ool3 0.0031 

10-0 .OC3 I-O.CO41 
11-0.01*9-0.0051 

RUN NO41 
- 2  *-I *-2 

RAOI AN 
0.8164 0.2101 O.44*9 
0.1064 0.2a19 0.4294 
0.1151 0.2821 0.3958 
O.b*Ob 0.2824 0.3681 
0.5690 0.2191 0.3210 
0.1Slb 0.2112 O.32W 
0.5440 0.2162 0.3240 
0.5300 0.2153 0.3201 
O.SLI0 O.ZT41 0.3111 
0.5381 0.2123 0.3126 
0.59 13 0.2109 0.2963 

v- 2 * ISEC 
151.1 
145.9 
134.1 
125.6 
111.9 
111.1 
110.1 
109.1 
101.1 
lOl.0 
101.1 

v-1 
*I SIC 

94.1 
95.2 
95.5 
95.4 
94.3 
93.6 
93.3 
97.0 
92.6 
92.0 
91.5 

v e 2  8-1 
MIStC RAOIAN 
l l 6 . 9  0.0 
103.6 0.6 

81.5 0.0 
13.2 0.0 
60.1 0.0 
51.4 0.0 
51.3 0.0 
55.4 0.0 
53.9 0.0 
56.8 0.0 
5b.l 0.0 

SL I *Ci  I h t *  OEV 
R10lAN IAOIAN RADIAN 

1 0.0211 C.llW) 0.2311 
2 0.0382 0.132b 0.2323 
3 0.0521 O.lI43 0.2509 

LOSS-? 
101 AL 
0.0351 
0.0086 
0.0013 

-0.0053 
0.0010 
0.003'3 
0.0060 
0.0011 
0.0012 
0.0115 
0.0913 

8ECC-A 8 ' -1  I @ - 2  YO*-1 
TOT RADIAN RADIAN *ISEC 
80.C8 0.6913-0.3001 -19.2 
91-15 0.7511-0.0831 -81.1 
**.I1 0.10.2 0.1521 -99.3 

102.36 0.8518 0.#15 -1W.O 
99.43 0.9410 0.6565 -131.0 
91.62 0.9861 0.1210 -1 l t . 5  
96.18 1.0093 0.7694 -148.3 
95.45 I.OH)B 0.813) - tsr .q 
96-16 1.0520 0.1538 -1b2..1 
81.19 L.Ol55 0.0919 -110.3 
16.26 1.0939 0.9595 -117.2 

TOIT0 COICO tPC-A0 ECC-? Y C I I I I  lOZITOl PCZIPOI CFF-A0 €SF-P 
IhLL1 f r#E l  INLET INLEI KGISEC ROTOR ROTOR 

I 8 so* I I 
1.0300 1.1048 93.81 93.91 106.11 1.0301 1.1048 93.81 91-91 

'ATOR 
EPSI- I 
R#OIAN 
O.LS12 
O.1316 
0 - C H I  
0.0623 
0.0102 
0.0121 
0.021 9 
0.0232 
0.0185 
0.0114 
0.0053 

v-2 
M ISEC 
103.0 
112.3 
1Cl.b 
102.8 
91.1 
99.0 
99.4 
$9.5 
98.8 
51.8 
91.4 

1-2 
RIOIAN 
0. l610 
0.1549 
0.1336 
O.t tW 
0.1130 
0.1 1 Ib 
O.Ll20 
0.11SQ 
0.1231 
0.1443 
0.1558 

IL lNCS INC* 
RI91AN RAOlAN 

I-O.dO5J O.Cl64 
2-0.03.32 O.CS6l 
3-0.0813 0.0141 
4-0.1 3b4-0.0355 
5-0.1S2 1-0.0196 
6-0.2053-O.C110 
l -O.2l3b-O~O9l l  
8-0.231 1-0.1056 
9-0.2522-c.1251 

LO-0.2686-O1 1361 
11-O.27ObO.1360 

OEV 
RIOlAh 
U.2608 
0.1916 
0.1514 
0.1399 
0.1162 
O.lC02 
0.1059 
0.1083 
O. l I60 
0.1644 
0.1955 

TURN 
RADIAN 
0.7468 
C.6318 
0.5619 
0.4964 
0.4310 
0.4185 
0.4100 
0.3939 
0.3159 
0.3740 
0.4151 

10170 
INLtT 

1.0301 

RUtvU-1 RHOVM-2 t-PAC CIFGA-8 
TOTAL 

21.12 25.10 0.3983 0.1656 
24.61 20.35 0.3214 0.0768 
25.32 ~ 1 . 1 3  o . tasr  0.0663 
25.62 26.21 0.2965 0.0610 
24.65 15-98 0.2605 0.9316 
24.91 25-26 0.2543 0.0390 
24.98 25.50 0.2505 0.0406 
15.01 25.34 0.2454 0.0619 
24.91 25.20 0.2413 0.0450 
24.33 21.83 0.2416 0.0447 
12.32 23.01 0.2144 0.3689 

PalPo EFF-AD EFT-P 
I N L E l  Ih lE7 INLET 

I t 
l.OQ93 89.09 19-25 



ROTOR 2 

$I IYCS 1M.M OEV tC(lh RMCVM-1 UtOVU-2 0-FAC SUfGb-8 LOSS-P PO21 t i f f - ?  IEFF-A 8.-I 8 -  VI* -1  Via-2 PQlCO 
RMIAN RADIAN RbOIAY PAOIAN 1OIAL TOTAL POI tSf 101  RADIAN RADIAN *IS€C *1UC I Y I F 1  

I-O.183S-C1~10 0.3131 O.4WO 23-65 32 -81  0.0732 0.0205 0.0049 1 .010  97.40 91.36 0.7241 0 . 2 M i  -11.6 -10.5 1.1116 
2-0.2075-O.CF82 0.1166 0.3612 Z I r10  33 -21  0.16b0 0.0962 0.0139 I - O b I I  90.91 90.82 O .6 IH  R W 1 4  -90.1 -48.2 1.1121 
3-O.LM~O.Obl9 0.1320 0.3301 27.10 32.63 0.1659 0.0267 0.0068 I.DC60 95.12 95.01 0.7502 & I 2 0 1  -101.5 -56.5 l . I W 0  
~0.123b-O.OI49 0.OOQ2 0.2916 27.09 31.15 0.1933 0.0402 0.0104 1.0633 92.01 91.99 0.8104 0.5119 -111.4 -61.3 1.1706 
5-0.CbIZ C.0003 0.0bCl 0.1162 26.28 28-23 0.2024 0.0716 "-0194 1.0418 79.10 79.59 0.9107 0.1345 -132.2 -97.9 1.1503 
6-0.0%1 C.0030 0.0892 b.1052 2*.3b 21.14 0.1651 0.0547 0.0131 1 - O k I  W.32 10.20 0.93% O . U W  -139.0 -113.5 1*1+00 
1-0.03b3 0.0054 O.O1*9 C.OW9 26.23 21.01 O. lW1 0.0452 0.0108 1.7353 81.90 81.11 0.9575 O.Ib1I -145.I -122.2 1.1886 
1-0.0310 0.0011 O.ObW 0.0738 25.W 24-93 0.1571 0.0190 0.0117 1.010. 68.21 68.14 0.9895 O.ViLL -153.4 .-IZV.6 1.1335 
9-0.0~06 0.0113 o.ore8 o.0611 29.29 25.- 0.1661 0.0703 o . a r  1.0311 10.35 10.2~ r.ori* o.ww -ire.( -116.0 t . ~ r i v  

10 0.0114 C.0503 0 .10M 0.0511 23-59 23-65 0.1443 0.0151 0.016* 1.0291 66.90 66-19 1.0581 1.W70 -1M.S -143.6 1.I218 

10110 POIPO EfF-A0 €FF-• MCIIAI  
I M E I  1 k L H  I M E t  INLFI IGISEC 

I t so* 
1.0473 i -1519  11.28 81-52 112.48 

STATOR 2 RUN N0411, SPEED CWE 30, POI k l  NO 2 
SL EVSI - I  €PSI-2 V-I v - t  VM-I V+L VO-i VI-2 7-1 8-2 m-L a-2 ~ I V O  r o t r n  r o 1 r o  to? /  

a1DIAN IAOIAN MISFC IfSEC UISEC MISEC MISCC UISEC RbOlAN #AOlAN INLfT I M F ?  SfAbf TO1 
1 0.1201 0.1391 132.4 133.5 110.4 133.5 13.1 1.2 C.5818 O.OOIb 0.1842 0.3814 1.1561 1.0562 1.3514 1.0205 
2 0.0096 0*0915 139.2 L3I.P 122.0 131.V 61.0 -0.6 0.5010-0.0042 0.4019 0.4010 1.1699 1.0538 1.0511 l.OlV8 
3 0 . 0 M l  O.ClJ5 131.9 1W.2 123.1 134.2 60.8 -1.9 0.6560-0.0144 0.4015 0.3909 I ~ l b I O  1.05W 1.09Sb 1.0194 
4 0.0511 0.C493 133.1 128.5 120.6 121.5 56.5 -2.5 4 3 8 2 - 0 0 9  0 . 3 7  0 3 1 3  I . lSV l  1.0415 1.0532 1.0112 
5 0.0241 0.0206 L1I.O 111.1 110.2 113.1 4 4  1 0 6 6 2 - 0 0 1 5 5  0 4  0 8 6  1.1359 1.0434 1.0343 l.Otb5 
6 0.0112 0.0146 112.0 109.2 lCb.1 1W.2 3 5 9  3 0 2 6 - 0 0 2 3  0.3257 0 3 1 7 4  1 1 3 0  I.Os25 1.02.8 I .CI21 
I 0.015J 0.0124 110.4 104.2 10%.9 104.2 34.4 -1.) 013lbb-?.012b 0.3210 0.3021 1.1219 1.0116 \.0210 l.0121 
8 010U2  0.0114 106.5 101.4 100.4 101.4 15.6 4 . 6  0 ~ 1 4 0 9 ~ 0 ~ 0 0 5 1  0.3092 0.2962 1.1191 1.0439 1.0179 1.0111 
9 0.OC09 0.0010 109.2 100.9 (8.9 1OO.V 35.0 1 . I  0.1410 0.0111 0.3051 0.2926 I.llI1 1.0455 1.0192 1.0125 

IU  O. lC+l  0.0065 91.1 $5.2 Cl.4 m.1 36.1 4.1 0.3631 0.9434 0.2828 0.2153 1.1115 !.MI) 1.0195 1.012- 

INC* OEV 
I RACI4N IAOIAN 
-0.3054 0.1511 
c0.2635 0.1362 
-0.2780 0.1302 
-0.2119 0. ' 300 
-0.3JbI 0.1421 
-0.3954 0.14*9 
-0.6063 0.1341 
-0.3963 1.1113 
-0.6341 0.2146 
-0.4120 0.2bS5 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

S. I .  UNITS 

ROTOR 1 
SL @PSI-I #PSI-2 

IAOIbN RA01AN 
1 0.2CO2 0.15M 
2 0 . 1 n 4  o.iz15 
3 O.lIQ5 0.c932 

0.10)6 0.0722 
5 0 .C IO  0.0311 
6 0.0311 0.0251 
1 O.Oh9 0.0114 
I 0 . O l l I  0.0104 
9 0.0015 0.002b 

10-0.002 FO.0042 
11-0.0037-c.0040 

70110 POIW CIC-W EfC-P K 1 1 A 1  1021701 POZIP01 lCI -A0 €PC-* 
INLEI INLEI INLET I N L l l  KGfStC ROlOI M T O I  

I 1 so* I I 
1.0311 1.1011 91.30 91-43 99.19 1.0331 1.1091 91-30 91-49 

IU*  MObll. SCtEO 
*-2 C01.0 

I *LFI  
0.2661 l.0921 
o.z*rb L.IOI* 
0.2110 I . I091  
0.2711 1.1066 
0.2631 1.1014 
O.2bW 1.1033 
0.1612 1.1061 
0.2690 1.1015 
0.2616 1.1059 
0 2  1.1055 
0.2501 I .099S 

OEV 
lAO1AN 
0.2143 
0.2149 
0.1611 
0.1574 
0.1451 

WOVC2 0-FAC WELL-I  
107bL 

22.W 0.45bI 0.1539 
25. A 0.5152 0.0155 
25.29 0.3591 0.0125 
24.41 0.3432 0.0665 
19.16 0.3011 0.040s 
23-48 0 . J W l  CqW42 
23.60 0.2911 0.0110 
23.61 0.2911 0.0566 
23.63 0.2WO 0.05bl 
21-40 0.3021 O.ObO1 
21.19 0.3414 0.1111 

PO21 
POI 

0 .9 Ib I  
0.991s 
0.9934 
0.**45 
o . * *n  
0.9910 
0 . 9 w  
0,9961 
0.9962 
0.99w 
O.**DZ 

P02lCOI 

v.- .  ~~-iucIBILlTY OF THE 
, AL PAGE 18 POOR 



SL IWU I)ICI otv IUIN n ~ f v * ~  IU(OV*-2 PFIC O*EGA-8 LOSS-* POI/ I~CFP z t w - A  81-1 81-2 n o - i  vo*-2 ro/ro 
r r o t r n  rrolrw r r o t r h  R A O I A ~  TOTAL 10-AL COJ TOI IOI IAOIA* MOIAU ntstc IISC ~ ( ~ t t  

~-O.IOIS 0.01n 0.27t4 0.6010 20.61 z 8 . n  0 . 1 ~ 4  o .03~1 o.uow I . o r n  r . 7 9  rr.14 o . 7 ~ 1  0.1978 -81.0 -22.1 1.1836 
I-O.l)rhO.O4IO 0.1559 0.4423 25.W 19-13 0.2S53 3.0113 C.0228 1.0125 18.41 88-35 0.7426 0.W05 -91.2 -35.6. 1.1913 
3-0~114CO~OI53 O.12H O.l792 25-70 19-93 0.ZJb5 0.0162 0 ~ 0 1 1 1  1.073B 91.12 93.05 0 . m )  &I175  -1W.1 -50.1 1.1901 
+O.OWO 0.0041 0.0897 0.3317 25.18 28.5C 0.2bIa 0.0179 0.CIW 1.0711 W.72 90.65 0.8#0 0.5184 -111.0 -6I.e 1.labO 
5*0.0n+ 0.0311 0.0556 0.2184 24.28 25.81 0.2830 0.IJI1 O.QZW 1.0114 80.43 80.29 O.WI4 0.n00 -110.9 -87.3 I r l 7 0 9  
6-0.0197 0 . 0 3 ~  0 . 0 ~ 0  0 .1~5s z4.w 25.49 o . z n ~  o .wrr  o.o~rz 1 . 0 5 ~  w . ~ 2  #+.or o.rrw a a r B l  -1rr.r -101.7 1.1rr3 
7-0.0015 0.0362 0.0101 O.l&Y 24.51 25.12 0.2110 0.070. O.0170 LO5M 2i.44 8I.W 0.9886 U.UlS -1W.t -110.6 1.161I 
I-O.ODOZ 0 . 0 3 1 ~  a . a ~  0.1104 z4.m 24.10 0 . ~ ~ 6 2  0 . ~ 7 1  o.ozoe 1 . w n  7r .w tr.zr t.owr o.wrr -IW.* -1lr.s t . r rot  
9 0.0011 0.0459 O.OSLI o.o**z 24-01 24.41 0.21e0 0.0827 a . o m  I.WW I*.S~ 16.89 r . o m  ,.roc -1.r.1 -126.8 1 . ~ 9 7  

10 0.0356 0101bb 0.1001 0.0810 22.51 22.81 0.2070 0.0768 0.6112 1.0409 77.06 76.92 1.0823 1.0011 -1bS.5 -135.5 1.1521 

IDtTO P0/*0 fCC-LO tCC-C I C I I  A1 t02tt01 ~ 0 2 f e o 1  t f r  -a*) rrr -9  
l h l t l  lWLll l W f l  INLET UGlSEC P-? l l l l  LO171 

: : Son 8 s 
1.OUI 1.1114 15.63 85.96 104.17 1.0202 1.0112 t..'19 H . 1 8  

STATOR 2 
SL t#Sl -1  ECSI-2 

R101** RbOIAN 
1 0.1222 0.1IM 
2 0.0119 O.Mb9 
3 0.0610 0.0693 
4 0.0518 0.0191 
5 9.0236 O.OlVO 
6 0.0168 0-0129 
7 0.0138 O.Ol& 
I 0.0101 O.OOII 
9 0.0w7 O.OOH 

10 O.OC7.h 0.0021 

RUM M t - ' : .  $ * t i 4  CWt Mt V' 
2 0-1 8-2 *-I I-' .0/*0 lor--  
I tStC RADIAN DAOIAN lYLI7 ImC1 

0.6 0.6886 0.0048 O.HI1 O.3JlL 1.17I4 1.0593 
-0.1 O.bOb4-O.DOW 0.3806 O.3S32 1.1479 l .@t3 
-1.2 0.5W4-0.0100 0.3779 0.3431 1.1854 1.0349 
-2.C 0.5274-0.0lW 0.8bSb 0 .32n 1.1191 1.0531 
-1.6 0.5140-0.0294 0,3113 0.29b9 1.1149 1.0321 
2 5  0 4 0 0 2 5 4  0 6 5  0 2  l . l H 7  1.0501 
-2.4 0.4stco.ot9r O.JWI 0.2161 1.1ss6 I.WII 
-2.1 0.45T~0.0221 0.BOI7 0.2121 1.1941 1.0333 
-0.1 O . ~ ~ ~ ~ I - O . O O J Z  o .znt  o . z r ~ r  1.1935 1.05~5 
0.4 0.4622 0.0015 0.2812 0.2949 1.1467 1.0576 

I W I  OLV IMP4 LnOV*l WOVlCZ It-rrc OlftA-I LOSS-C UlC-A 
TI'. I U L C T  

78.07 
mm.11 



OVERALL PERFORMANCE AND BLA3E-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

S I. UNITS 

ROTOR 1 

19. 39 
lV.43 
iF.41 
I*. i s  

STATOR 1 
Y CCSI-1 €PSI-2 v - I  

IB0I.k IAOIU1 CISCC 
I 0-1-2 0 -L4U 121.3 
2 0.1433 0-1125 129.4 
3 0 - 1 0 4  0-CI84 125.0 

0.0105 0.cl42 111.4 
5 O.OY* 2.obC7 IOb.5 . O.OY1 0.05% 101.0 
7 0-OblL 0-Cb98 101.4 
D 0-0-5 0 . ~ 1 1  1oa.r 
9 o.om2 0.0311 IO1.b 

Iq 0-0183 0.0191 106.5 
11 0.0ol0 O.0Jlb 1Ob.b 

cwt w. mln no + 
10110 C31CO TO2/ 
I N l F l  Sf&€ TO1 

1.0351 1.011. 1.0351 
0 l.IO3b 1.035b 
1.0365 1-1101 I.OU5 
1-9331 1.109b 1.0331 
1.0320 l-8ObB 1.0320 
1.0330 1-1054 1.0338 
1.0355 1.1019 1.0355 
1.0313 1.1118 1.0313 
1.0392 1.1118 1.0392 
1.0120 1-1101 1-01tO 
t.w4* 1.1053 1.0119 

vn- I 
RISEC 
bb.4 
19.1 
0.. 
91.8 
r r . 1  
83-2 
83.2 
83.6 
82.. 
19.. 
15.0 

SL 1 w  1lCn OLV 
n M U N  RAI a*) I W I U  

I 0.1203 0.202% 0.2851 
10.0820 O.llI3 0.2U5 
3 0-OW5 0.1300 0.2008 
4-0.0118 C.O88l 0.1124 
54-Cbi2 0.Q)IZ 0.LIW 
.-O.OW9 C.C*W 0.1% 
1-0.051 5 O.ClO4 0.15%5 
8-0.0%2 C - t l l 3  0.1550 
*.OW1 O.filW O.l*tt 

IB P-OWL o . c l n  o . l n z  
11-0.0731 O.OII8 0.2301 

LOSS-? 
lO1.L 
0.0311 
0.02bl 
0.0193 
0.0183 
0.0l.5 
0.0155 
0.01L. 
0.0120 
o.OL++ 
0.0233 
0.ObI 



a rncs t u n  o m  
IbOIAl) l l O l Y  aAo1An 

I 0.043 0.1251 0.2713 
2-0.OI8 0.0205 0.1613 
3-04).2 0-0228 0-ISCb 
4 - Q . O U ~  0-CU3 O-.l20 
5 O ~ O l l b  0-C054 0.0119 
6 OIOZII o.ce23 0.001. 
1 0.0Ml 0-Cbll  O.O?U 
8 o . a m  o . c m  3 . w ~  
9 0.6321 0-0109 0.0501 

10 0 . 0 ~ ~  o . m i  0.0-0 

STATOR 2 
Y EiS1-I €PSI-2 

RLOIA* * # O t U  
I O.l.?bl C-1631 
2 OIOU 1 0.1000 
3 0-OH5 O.CTtO 
b 0.0554 0-C303 
5 O.Ob5 J-01% 
b 3-011. 0-0135 
1 0.0154 O.ClC1 
0 o.oa1 0-mbb 
9 0.001, 0.0021 

10 o.om1-C.0001 

I r  SNEO C-€ SO. COIN1 M b 
*I U-2 a*-1 **-I 

*ISEC W P C  
W - 4  109-0 Q-3110 0-20- 

108.0 1U.b 0 . M  0.a-9 
1lb.O 119.9 0.1-1 0.*11* 
'W.1 126.9 O.bl.1 0 .3W 
1w.3 I-.* o.bssb c . w n  
151-2 151.- %el30  0.3141 
130.0 1%-0 0.4-0 0.M03 
167.2 l U . 6  O.Sl22 0.6013 
In.. 113.2 o-rzzo 0.4lW 
1m.0 In.* o . r u *  o.rwr 

1OI)'U m I U J  RF-LO EFF-• L I I A I  1021101 i021 i01  U S - A 0  E f l - i  
IMET !LLET I m E r  I *L€ l  ffiISEC (1010. m m  

a a son a a 
1*0b?5 l - I W 2  83-50 83-91 95-51 1.0231 1.0136 08-10 80-0b 





l C i f i !  VOIPJ E C F - A 0  EFF-P UCI I  b I  
I W E ~  IUCT tmEr I m E r  LSWISEC 

I I sac1 
1.21sc 1.13oa t 6 . b ~  n.a5 3o.a~  

St. E P  1 -  V- I  V-? 
cfcL€C O t C r E k  F l l S i C  FlISEC 

1 t.%3 1,S.;r t5b.O 882.2 
2 4.92~ 5.116 573.P $69.; 
: +.uir 4 . 9 1 ~  ert.2 8C1.3 
s 3.Vb 3 . ~ . ' r  038.1 150.7 
5 i b 2 5  '-326 23b-2 110-6 
b 1.81 I i . l l 3  145.0 1IC.6 
1 l . i¶7 1.129 138.6 675.0 
b I.(rZb C.e9( 11b.C bbIJ.2 
9 O.WJ 5 030 11V.5 661.1 

10 r.-L "-395 675-E L30.3 

hc-e * c C ~ P  :OeT[g CO/IO F C C - A 1  ECC-C to2 / tO l  DOZ/POl FSF-AP 
I h l t l  l h l i l  i h l F 1  l N l t 1  l M f l  i *LCr  51ACt 

'PC LCCI i fC I & 
I 

Pl36. $22.64 I.Zl*r 1.4W9 bl .2O b9.2t 1.015- C.9601 91.25 



OVERALL PERFORMANCE AND BLADE-ELEMENT OATA 
UNIFORM INLET FUOW 

W i n s  Inlet Configumlon 

U. S. CUSTOMARY UNITS 

DEV 
JECIlEf 

15.w 
ii.?L 
13-66 
13.b5 
10.61 
9.95 
*.A7 
t.39 
7.39 
1.54 

10.- 

a*. v* 1 

4 -44 
4 .r3 
4 . I2  
4 -36 
4 -5.4 
4 .*I 
4 ..! 
4 -5s 
4 -51  
4 -54 
4 -49  

10/10 P . ' f W  Hf-a0 ECF-, I C l I b I  
I M E T  1 LET INLCI  INLET L I W S t C  

a I SCFT 
l + 1 2 t 3  1 44- 87.01 87.72 44.85 

C@DS 15. POINT NO 2 
T O I I ~  POWO 
I W F l  STAGE 
I 1.3181 
1-LI92 l.+b7+ 
1.14c3 1.4913 
1.llOh 1.4710 
1.1184 1.4053 
1.1150 1-31). 
1.1154 1.3101 
1 . 1 I M  1.3151 
l - l I b 7  1 - 3 b l I  
1.1220 1.301) 
1.1306 1.3479 

V-I V-z rr I 
f I ISEC Fl f5FC F l l  LC 

932.b b3t.3 5b -Y 
s50.5 1ZO.I b l  .* 
U 3 . 9  124-3 I 1  - 6  
07b.b 131.3 11 -1 
710.2 640.1 C5 -4  
728.5 b i b - 5  b3 -b 
715.. bO9.7 62 - 0  
111.7 616.4 63 - 0  
ILL-c 611.c 64 - 6  
?I+.& 6Jo.b *'..I 
elb.2 590.2 '9'-5 

%i INCS I DEV 1Uh R* VP-1 
ClC l l tE  OftfiEE II€D€t D t W t C  

I -0.20 4-52 15-61 42-20 3 .SO 
d -4.00 S.IL 12-65 ;*.I7 4 -81 
.3 -5.11 0-30 9 -31  ?1.14 )'.U 
4 -7.11 -&*'a 8.75 27.75 5 -20 
5 -11.12 -4.61 8.41 22-14 5.e- 
b -12.25 -5.41 0.38 i l . 3 1  * -6% 
1 -13 .15  -6.16 b.U3 20.bI  4 - - 4 4  
8 -14.61 -7.49 1-58 10-1) 5 ' - 49  
P - lb . .%l  -6.91 1.- 18.bl 5 's-  
I" -1e.1s -LO.¶* 9.28 1l.tO 5 -83 
i i  -18.59 -19.06 i4.3) I l . 6 2  -35 



.b VCL  

4 -53 
5-.29 
t . I 4  
5..7+ 
5..25 
5 -72 
5 -65 
5 - -02 
5 .a9 
& ' . IS  

1 ~ 1 1 0  P /PO EFF-io EFF-c IIIAI 
IWET I ' L E ~  I W F T  I I ~ L E ~  Lan ls tc  

L t SQFT 
1.2140 I lb3*  8i.19 13.54 3 I .b l  

LOSS-. 
1Ol.L 

-C.0001 
0.02 18 
O.OI92 
0.0 161 
0.0102 
0.011b 
0.01.0 
0.019s 
0.u255 
2.3231 

STATOR 2 
- - 1  E l  v-1 V - 2  

- t F  C Y O E f  FTISFC FlISEC 
1 6.5111 o.6K 813.9 ?23. l  
2 5.161 I . t l 5  Cb1.2 768-8 
> !.%I i.lb'. C 3 5 . 7  r53.1 
4 !.I35 3+05C 141.5 ICb.5 
5 I.13C 1.59% 101.5 L C C . 3  
6 1.+20 1.27% t76.2 583.2 
1 I .  1. 1.011 680.1 5ltb.4 

1 C.615 100.0 bO5.4 
9 a . t s r  a.a22 6ss.f 601.1 

ID C.dl5 > . i t 1  b5b.B 557.6 

102I101 COZIPOI EFF-LO EFF-P 
wrn* mmn 
? r 

PUN YI111. KPEEO COOL 15. POI kf NO 2 
C-2 *-I a -  COIPO r o / i o  POJPO i w t  

O E G ~ E C  I M F T  (?UP1 S t  101 
0.6 0.bO25 0.6005 1.1507 1-2677 1.2905 1.0057 

-0.1 0.7163 O.H43 5 1.2310 1.2630 1.0792 
-0.4 e.1099 6.6339 1.0396 1.2261 1.2303 I.07b4 
-0.b 3.b194 0.5953 1.1923 1.1110 1.2281 1.0731 
-0.1 0.5992 0.5011 1.6911 1.199t 1.2115 1.072b 
-1.1 0.5716 0.4819 L.bl14 1.1911 1.21b5 1.9711 
- 0 .  0 . 5 7  0 . 9 1 4  b 6  1.1986 l .2220 1.0141 

0.8 O.5WO 0.50W 1.6963 1.2053 1.2223 1-0181) 
2.5 0.5822 0.5004 1.6920 1.2163 1.2226 1.9P31 
1.1 0.5469 O.4bOh 1.6501 1.2266 1.2260 1.0069 

1NC.U O F V  
CFCP EL DFGPEf  L 
-1C.52 9.11 
-F. 1 ,  7.90 

-11.91 1.dT 
-12.1C 7.%b 
-11.75 0.39 
-11.83 8.10 
-1i.R'. 0.79 
-13.53 IC.C7 
-14.10 l3 .e1 
-14-37 15-82 

P02/ 
POI 

0.9bb8 
O.982G 
0.9Cb5 
0.9045 
C.9l)OZ 
0.9855 
0.9832 
3.9791 
0.9119 
C.9711 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

INCS IkCH OFV 1UIN I*' VN-I 
CEC*EC OEGRtE OECREF OCb(lEE 
-3.00 2.55 15.49 51.01 4..LI 
-2.20 3-12 13.51 43.15 4'.- 
-1.W 3.38 13.69 33.28 6-.23 
-1.01 3.31 13.31 24.69 rd.u 
-2.39 2-11 10.00 10.12 bL.65 
-2.12 1.U 9 -61  6.OL 4'.61 
-1.39 1.15 9.18 4.02 *'.be 
-Us+% 1-85 8 . 8  2-86 r b2 
-0.20 2.04 1-69 2.58 cS.b5 

0-06 2-26 1.59 1.80 +*.H 
-0.02 2.20 10.51 0.15 4 ' .U  

M W W - 2  C-FAC (*€GI-8 **.I  
DEmFI 

35.76 
U.60 
41.30 
43.62 
4 8 . n  
so. n 
52.10 
53.24 
W .+a 
5 r . n  
56.88 

10110 t '1- ECF-A0 €SF-? YIIII 1021101 CO2ICOL FFF-LO CCC-• 
INLEI  I"LE1 l Y E l  INLET L8*IS€C R O ~ ?  MIM 

t t soft t t 
1.1275 1 4382 85.82 W.53 44.83 1.1215 1.43~2 15.82 m.53 

STATOR 1 
SL EPSI-1 €PSI-2 v-1 V-2 

OECLtE DEGREE FIISEC FIlSEC I 
1 LC.%$ 7.555 9 2 l - 9  626.1 
2 6.960 6.921 951.5 114.3 
3 4.150 i.957 931.5 723.C 
4 2.51U 1.920 CIb.4 713.5 
5 c . w i  c.qoz t r2 . r  647.5 
6 0.613 C.642 134.0 618.2 
1 O.+b2 3.509 1lb.l 601.4 
8 0.355 0.40* 109.5 612-1 
P 12.239 0.292 716.5 629.3 

13 C.011 0.132 112.6 632.3 
11 -0.636 0.009 602.8 593.1 

OEV lU lN  RHCVW-1 M O V H - 2  0-FAC WEGA-R LOSS-* 
O ~ C ~ E E  B E C ~ E E  TOTAL ~ I A L  

15.30 42.12 3e.19 48.31 0.4652 9.1421 0.0295 
LI.C4 15.83 48.43 51.11 0.3142 0.1014 0.0226 
9.45 t1.19 5r.53 59.23 0.3C18 0.075b 0.0182 
8.11 21.13 36.61 5 l . W  0.3246 0.0503 0.0149 
U.60 22.20 57.39 52-93 0.2819 0.0490 0 . 0 I U  
8-48 21.06 *'.$I 50.2) 0.2691 0.0456 O.OI40 
8.33 20.41 61.06 49.10 0.2651 0.0564 0.0119 
1 . 9  19.15 4c.44 49 .M C.2511 0.0503 0.0191 
7.91 18.52 90.03 51.01 0.2335 O.Ob14 0.0209 

10.10 16.31 53.51 SO.?O 0.2144 0.3006 0.0212 
15.52 16.04 46.90 46.60 0.2361 0.1036 0.0310 



SL INCS INC* 
CEGREE OPOEt 

1 -6.61 0.35 
2 -10.21 -3.96 
3 -9.83 -3-15 
4 -?.Ol -1.92 
5 - 2 . 5  1.33 
6 -0.80 2-51 
7 0.40 1.19 
B -0.43 1.02 
v -0.29 2.02 

LC 1-16 3.59 

STATOR 2 

nun *?411. SPEEO :OD€ IS. w1.r no 3 
we-2 0-1 0-2 n-1 la-2 U-1 u-2 *'-I **-I V'-1 V . 4  

'1ISEC OEGREE CEGREE FIISCC FflSEC CllSFC F l lS tC  
538.3 10.6 36.1 0.4901 0.lbb4 bW.6 124.6 0.6019 0.6360 004.5 751.4 
4 5  8.9 33.0 0.6281 0.1614 739.9 771.6 0.0264 0.6801 951.9 8Cl.9 
U l . 2  7.5 30.7 0.bS31 0.1352 7W.9 018.2 0.08@1 0.1073 1016.1 031.8 
4 1.0 29.8 0.-8 O.be23 8%-2 8 M . 5  0.9239 0.7182 1054-1 a45.2 
380.4 8.0 32.3 C.5U8 0.6004 918.4 992.6 O.97S6 0.1240 1113.0 058.1 
363.5 0.1 12.3 0.SM4 0 .H82  1015.8 1036.9 0.9900 0.1449 1141.3 885.0 
355.1 1.9 31.9 O.Sb25 0.5653 1082.1 1082.1 1.0SZZ 0.f711 1190.7 9fi.e 
3 2  8.4 31.7 0.5791 0.5808 1145-S lLbI .3  1.0819 G.0181 1236.1 914.9 

10.5 33.2 0.5?10 0.5719 . 1189.1 1186.4 1.0888 0.8091 1248.6 969.0 
408.3 12.1 30.7 0.5325 0.5601 l Z l 2 - 7  1231.2 1.0830 G.8012 125l.I  967.6 

ruce 
DEGREE 

31.20 
20.1e 
16.61 
13.27 

1.95 
5-98 
5.49 
5-17 
4.25 
3 - 0 1  

IEFF-P 
101 

102.60 
89.19 
89.47 
W.83 
81.66 
88.33 
81.02 
96-42 
00.26 
81.53 

IEFC-L 
101 

102.71 
88.90 
89. LO 
90.51 
81. 23 
01.*2 
67.39 
83-86 
19. 53 
80.94 

RUU NO411 
8-1 0 -  *-I m-2 

DEGREE OEGREE 
4 0.e O.bmb O.5bbI 
5 . 1  0.1 0.1018 0.6106 
31.6 -0.2 0.7005 0.6012 
33.0 -0.1 0.6151 0.5746 
31.1 -0.1 0.6029 0.4920 
31.5 -1.4 0.5740 0-4.93 
31.0 -0.4 0.5149 0.4695 
30.0 1.1 0.5944 0.4890 
4 . 0  2.2 0.5883 o.4mr 
3 2.6 0.5500 0.4461 

CWE 15, Poi 
TOlTO 
I M E T  

1.2510 
1.2431 
1-2301 
1.2185 
1.2092 
1.2064 
1.2015 
1.2162 
1.2219 
1.2392 

LOSS-P 
10tLL 
0.0151 
0 . 0 1 ~  
0 . 0 0 0  
0.0 LO9 
0.9188 
0.0140 
0.0158 
0.0193 
o . o z n  
0.0126 

PO21 
POI 

0.9603 
0.9139 
0.1900 
O.PO87 
0.9050 
0.9901 
0.9899 
0.907b 
0.9011 
0.9024 

hCCRR YCORR 10110 POlPO EFF-A0 EFt-P 1621101 CO2IPOI 
l h l f l  INLET lNLEl INLEI I N I E l  INLET 
UP*  LBV1SEC I t 
Olb?. 222.55 1.2221 1.1021 0 0 . 5 U 2 . 0 8  1.0844 0.9651 

nl no 3 
POIPO 
S l  AGE 

1.3147 
1.2blO 
1.2621 
1.2510 
('.z550 
1.2561 
1.2641 
1.2bOO 
1.2661 
1.2739 

IEFF-4 XEFF-C 
TOT-STG 101-SlG 
91.79 92.11 
02.81 03.21 
85.28 8S.7b 
eIb.07 86.52 
81.91 82.49 
83.98 06.r9 
83-82 04-33 
19.75 80.42 
76.63 15-46 
15-06 15.90 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Basel in8 l nlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 
IUN NO4 

*-I F 2  

TOltCI POIW Hf-A0 E F F - C W I I A I  
~*CCI IMCI IMEV tmLst  LIWISEC 

X I SOFT 

STATOR 1 
RUN NJ4Ll. SCCEO COO€ 15. POIN1 NO 4 

SL ECSI-I €PSI-2 V-I u-2 MU-1 Vn-2 Y.-1 V b - 2  8-l 7 m-1 &) onlen rnrrn .armn . n r n  .".." 
INLFT 

1.3531 
I -4586 

.". ." .",-" 
INLFT STAGE 

1.1511 1.3531 
1.1531 8.4586 
1.1660 1.4981 
1.1374 " 1.4859 
1.1263 1.2326 
111244 1.4108 

OEV 
1) EGR E E 

15.96 
12-33 
9-66 
8.64 
8.76 
8.57 
1.98 
7.bC 
7.38 

10.37 
14.20 

TULN 
OEGIEE 

43.28 
37.09 
?2.b4 
29.01 
23.29 
21-95 
21.90 
21 -34 
20.96 
17.99 
18.61 

10110 
INLET 

1.1940 

IECF-P 
Tot-ST,? 

61.19 
75.71 
04.10 
17.93 
06.3 1 
83.00 
82.29 
82.14 
82.83 
19.35 
69.46 

EFf-A0 EFF-P 102t t01 POZIPOI FFF-AD 
l h l E l  INLET STAGE 

88 :. - -*?~DUCISIL~AY OF THE 
3 4 %  PAGE I8 POOR 



ROTOR 2 

Y INCS INCM 
DiGREE OEGR EE 

I -4.80 2.15 
2 -9.05 -2.79 
3 -8.19 -2.51 
4 -6.54 -1.46 
5 -2.6i 1-21 
6 -1.06 2.25 
7 0-24 2.t) 
8 -0.38 I + € +  
9 -6.31 1.91 

I 0  1.31 ?.W 

ve- 2 
' l /SfC 
55b.l 
500 9 
459.9 
4 x  .4 
41 L -3 
383.7 
384.5 
3 M  -4 
422.4 
431 -3 

RUN N'I4ll.  S?EEO CWt ; 
Y-2 1,- I .I-, 

TWN 
OEGREE 
ji.Zi 
21.28 
l7.OE 

? 0 2 l  
POI 

l.39Zb 
1.3011 
l.29as 
1.30SV 
1.319b 
l . 3 I 6 9  
1.3224 
1.3311 
1.3344 
1.3526 

l o l l 0  POlPO EFF-10 EFF-P Y t l l ~ l  TO2llOl POZlPOl ESC-10 EFF-? 
INLET INLET lNLE1 INLET LIMISFC ROTOR R010f. 

t 8 i::i t t 
I-23L3 I18898 83.62 .5-OL 38.29 1.0923 1.3251 90.85 91.20 

STATOR 2 

S E l -  E l -  V-1 V-2 V*-1 
CEGREL OEUEE FllSEC FIISEC FllSFC I 

1 1.053 1.140 114.P bC1.0 548.C 
2 5.344 5.189 195.5 x m - -  626.2 
J 4.Lb4 4.212 799.9 6bb.8 661-U 
4 3.262 3.153 782.3 643.8 b36.0 
5 1.W6 1.5t3 122.1 515.5 55b-8 
b 1 . Y 6  1.265 695.4 548.6 577.8 
7 1.332 1.135 680.9 >a56 514.0 
8 1.C97 0.939 710.7 513.1 557.0 
9 c . u e  0.646 711.1 513.2 113.5 

10 0.252 0.220 686.3 533.8 934.3 

RUN M.1411. SPEED CODE 15. COIN1 NO 4 
a -  m-1 1-7 enten r n ~ r n  ~ o l r o  rn?, ., - . .. .. - . -  . -. .. -. - 

DEGREE INLET INLET T7ICE 101 
I 0 0 4 9 1 8  1.8252 1.2571 .. 1.3472 1.092I 
1.2 0.6652 0.5433 1.9012 1.2500 1.2884 1.0863 
0.- 0.b721 0.5545 1.9315 1.2391 1.28B7 1.0837 

-0.0 0.6585 0.5346 1.9lbI  1.2312 1.2955 1.0844 
-0.P 0.6054 0.4762 1.8601 1.2ZbI 1.3083 1.0898 
-1.7 0.5119 0.4513 1.1377 1.2240 1.3066 1.1181 
-1.0 0.5153 0.4410 1.8345 1.2271 l . 3 I I I  1.0916 

0.5 0.5923 0.4720 1.8689 2 1.3218 l .W7C 
2.1 0.5894 0.4695 1.8699 1.1491 1.3213 1.1028 
2.7 0.5645 0.4-37 1.8116 1.2622 I.3515 1.10.4 

INCI  OEV 
OEGR EE OEGRE€ 
-t.o* 9.58 
-5.81 9.22 
-7.t2 8-60 
-1 . t )  0.50 
-7.15 8.21 
-1.56 7-01 
-7.15 8.54 
-9.39 10.67 
-8.54 13-35 
-9.54 15-46 

TURh R ~ O V W I  RMOvR-2 C-FLC ONEGI-8 LOSS-P POZl 
OEGREE 1OlLL TOTAL POI 

43.72 ? I . %  59.80 0.3588 0.1364 0.0287 0.9618 
36.82 59.78 66.31 0 .3M5  0.05b3 0.0126 0.98% 

'7% tq.90 68.63 O.ZVb1 0.0283 0.0067 0.9926 
33.03 63.91 66.69 0.3144 0.0304 0.0017 0.9923 
35.13 58.49 59.75 0.3694 0.0392 0.3113 0.9914 
35.*9 56.13 56.92 0.3865 0.0371 0.0112 0.9924 
36.51 56.35 5b.16 0.3899 0.0372 0.0111 0.9925 - 9 3  58.65 59.41 0.3615 0.0318 0.0105 0.9931 
!4.lb 55.93 58 .M 0.3871 0.0424 O ~ O I ~ S  0.9911 
36.15 51.58 53.95 0.4329 0.0187 0.0280 0.9841 

IEFF-P I t  
131-lNLt1 1C 

75.05 q 
82.19 I 
87.4C I 
m.29 
86.93 I 
85-96 8 
8 5  I 
14.11 8 
10.32 8 
14.17 1 

U C M R  wCOi7R T 0 1 r  POlVO EFf-10 EFF-9 1321101 P32lPOL EFF-I@ 
I h l F l  INLET INLET INLET INLET INLET SfbGE 
RPY LRNISEC I 8 (I 
1759. 222.95 1.2301 l . 869 I  82.06 8*.55 1.0923 0.9892 81.20 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

I NC* 
CEGLlE 

2.11 
3.37 
3. H 
3.47 
2.0, 
l.H 
1-46 
8-52 
1.11 

OEV 
OEtlEt  

14-83 
12.08 
12.21 
12.14 
1.99 
1.20 
1.75 
7.06 
6.2 1 

TURN 
DECREE 

5 1 . I 9  
44.03 
36.96 
26.08 
11-63 

r.16 
5.31 
4 - 2 1  
3-73 

Of I 
2 
SF'. 
a.5 
5.9 
9.4 
9.4 
1 .9 
16.1 
q.5 
'3.9 
9.0 
'6.0 
'3.0 

10110 COIPO E l f - .D  EFF-P UC11AL fO2 I lO l  POZIP01 EFF-I0 EFF-P 
INLEI INLET INLET IWLET LIM/SLC noinn ~ o t o n  

t I SOFT I I 
I.+?bS 1.4696 85.16 15.94 44.93 6 5  4 85.16 05.94 

STATOR 1 

!L INCS 
DEGREE 

1 1.15 
1 0.19 
3 -3.52 
4 -6.14 
5 -9.47 
6 -10.42 
7 -11.24 
0 -12 .68  
9 -14.20 

10 -15.06 
I 1  -1t.31 

PUN N04LL1 SPEED COO€ 15. Pn lN l  NO 5 
8-1 6-2 'I-I M-2 M l P O  10110 POIPO 1021 

OECLEI O L G R E t  l N L F l  l W F 1  S l I C t  l C l  
54.4 11.7 0 . 0 0 9 ~  o.coio I.JSOO 1.1501 1.3500 i . l s n 8  
41.6 10.2 0.0369 0.5'02 1.4520 1.1533 1.4520 1.1533 
41.4 0.6 0.0209 0.6012 1.5015 1.1465 1.5315 1.1465 
31.3 8.0 0.1855 0.590d 1.4921 1.1383 1.4921 1.1389 
3 0 5  0 6 9 1  5 2 8  ..4430 1 .12O 1.4430 1.1285 
I 0.1 0.6636 0.5396 1 4 2 4  1.1211 .. 1.424- 1.1271 
31.0 8 4  0 6 5 9  0 1.4146 1.1219 1.4146 1.1219 
29.8 0.0 0.6501 0.5353 1.4150 1.1283 1.4150 l . IZR3 
28.9 8.0 0.6533 0.5400 1.4265 1.1304 1.4265 1.1304 
29.2 10.4 0.6461 0.5501 1.4213 1.1369 1.4203 1.1369 
31.9 12.6 0.6000 0.512r 1.3912 1.1rb1 1.391z 1.1bb1 

1W.M 0:V W I N  I H O V C I  
DEWEL OEGLEE OEGREt 

&.G< L7.08 62.t4 36.61 
5.41 12.62 31.64 55.12 
2.C5 9-97 ?2.12 51.61 

-0.56 o.ao m.33  *>.*I 
-3.03 o.60 24.21 52.25 
-3.t) ..45 23.06 50.87 
-4.25 8.08 22-53 30.13 
-5.49 1.52 11.11 51.64 
-6.00 1.60 20.03 51.61 
-1.27 10.36 18.87 52-01 
-8.59 16.B6 19.36 4 I . U  

IHOVN-2 0-FLC OMEGI-8 LOIS-• PO21 
1OlAL 101bL POI 

NCOPR YCORR 10110 PUlPO EFF-ID EFF-P , 1021101 r021POI EFF-I0 
INLEI INLET INLET I N L f l  I N L t l  IYLET SlAGE 

OPM LBMISEC I I 1 
I7b5. 222.10 1.1365 1.4352 79.65 00.66 1.1365 0.9166 79.65 



ROTOR 2 

8-1 0-2 
OEGREE CEGlEE 

12.4 41.3 
9.6 16.1 
1.9 34.9 
1.4 34.2 
0.0 36.0 
1.0 35.1 
1.5 35.4 
8.0 35.2 

10.1 3a.b 
12.0 42.0 

OEV 
OfGREL 

11.94 
12.93 
10.31 
8.02 
5.81 
6.23 
5.80 
3.65 
3.52 
6. LO 

LOSS-P 
1 or 1L 

-0.L296 
0.0060 
0.0 150 
0.010l 
0.0115 
0.0OI4 
0.01 I 9  
O.OL61 
0.0226 
0.0193 

PO21 IEFF-• SECF-A 6.-I 8'-2 V9'-I V Ie -2  
MI I01 TOT DEGlFE O t V t f  FllSEC PTISEC 

1.4013 109.55 110.02 41.14 13.38 -561.2 -154.5 
1 .321  91.04 96.94 43.01 21.21 -628.4 - ..4.3 
1.3013 92.00 91.69 44.15 26.88 -6Ib.O -W4.3 
?a3213 9 4 - 3 1  94-14 41.18 32.51 -162.6 -421.5 
1.3361 93.05 92.15 53.52 44.46 -895.4 -510.5 
1.33W 93.81 93.61 55.51 48-18 - U 4 . 1  -b54.1 
1.3403 92.02 91.67 51.21 51.16 -991.3 -688.1 
1.3502 88-94 08-48 58.01 52.40-lOSB.+ -139.5 
l.35W 89.47 84.83 58.11 54.1?-1073.6 -152.7 
1.3128 87-28 86-69 61-23 51.69-1103.6 -785.1 

10110 rnlro EFF-10 EFF-P KIIAI 
INLET INLET INLET INLET LBMfSEC 

t I SOFT 
1.2445 l.9266 84.20 85.58 38.01 

TO21101 POZlCOl EFF-RD Eft -? 
RnToR notnn 
I I 

STATOR 2 

v- 1 
FTlSEC 

Tb6.8 
183.0 
109.3 
118.1 
123.7 
t99.5 
692.2 
114.3 
111. I 
691.1 

ww-2 
FTlSEC 

580.1 
628.1 
b44.V 
621.3 
568.4 
543.9 
53b.Z 
561.5 
568.9 
=39.1 

DUN Nnbll. SPEED CODE 15, POINT NO 5 
- 2  *-I m-2 POIPO TOITO POIVO r n z l  

CCCVFE ISLET I M L '  STAGE 1El  
1.4 0.6350 0.4138 1.8452 l.25*2 113652 1.093- 
1.3 0.6530 O.5lb4 I 9139 l.252b '. 1.3019 1.0858 
0.4 0.6613 0.5321 1.9499 1.2439 l.295b 1.G865 

-3.2 0.6538 0.5190 1.9118 I.Z*bl 11'069 1.0817 
-0.5 0.6051 0.4681 1.8995 1.2326 113242 1.0929 
-0.8 0.5831 0.4480 1.8199 1.2313 1.3234 I . 0 9 I I  
-0.4 0.S166 0.4408 1.8162 1.2344 I.a216 1.0944 

1.0 0.5935 0.4658 1.9113 1.2442 1.3396 l.1006 
2.4 0 5 9 2 5  0 4 6 4 1  1.9143 1.2515 1.3402 l.IO62 
1.0 0.5611 0.4301 1.8111 1 1 Z l l I  1.'509 1.1090 

LOSS-P 
T01bL 
0.0?12 
0.0153 
O.OOB1 
0.0106 
0.0123 
0.0121 
0.0125 
0.0117 
0.0164 
0.0203 

POZl 
POI 

0.9682 
0.5833 
0.9913 
0.9 895 
0.99M 
0.9911 
0.9920 
0.9925 
0.9898 
0.9846 

IEFF-A we:-P 
TOT-INLET TOT-INlEl 

14.00 16.12 
eo.61 82.28 
86.12 81.36 
88-69 89.51 
86.41 81.51 
85.31 M . 6 0  
83.96 85.30 
83-19 84.b4 
19.10 80.90 
12.63 14.92 

I E f f  - A  IEFF-C 
Tfll-SlG 101-5lC 
99.38 99.42 
90.95 91.29 
88.49 88.90 
W.4C 9C.76 
89-68 90.09 
90.55 90.97 
89.08 89.51 
I16.40 8b.9h 
01-93 82.67 
82..9 82.8. 

NLClR bC0RR l I1 I lC PCllPO EFF-10 EFF-P 10?1101 COZlPO l 
I N L t I  IkLEl  I N L f l  INLET INLET INLET 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 
Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

PWCWM-2 0-+LC M E G A - I  
1 rll A 1  

6 I t d l  C.4601 O.3L63 
47.11 0 . 4 b l 9  3.1619 
50.00 0.4752 0.dq68 
50.62 0.4736 OeC7lb 
48.611 0.6418 0.0723 
61.33 0.6250 O.Ob95 
C8.32 0.4126 O.UIG2 
4 l . 8 9  0.3948 O.Ohlb 
69.41 0 .3U01 0.0593 
49.67 C.1112 C.OtD4 
46.36 O.1I5O O.L248 

I f  S F - A  
f ni  
13.46 
(15.2 r 
'40.31 
91.92 
119. 1 9  
89.53 
LI9.09 
90.09 
90.14 
86.28 
79.33 

STATOR 1 

I L  [ P S I - l  fPSl -"  
C E G R F F  C t C h E I  

I L'J.Vbq 1 . t25  
1 t .919  4.SdV 
3 4.0bL 1.011 
4 2.614 1.911 
5 C.175 C . t l 5  
b C.441 f. .bl2 
1 3 - 3 0 )  ?.bdT 
U 0 .746  6.621 
9 C.160 C.551 

10 0.C81 0 . 2 ' 2  
11 0.002 C.CO0 

.ODUCIBLI'lY OF 'l'HG 
NAL PAGE IS POOR 





OVERALL PERF OR^ AWD BLUDIi-EtEMWT M T A  
UNIfORY WUETFLOW 
Mi lnht 

w .(XII. S-tr 
0-2 .-I -2 *I 

0~c.m r r n c c  
S O 1  O - U I b  C-0020 5 l L l  
u . 2  o r u e  c-nm 5 r . a  
U A  a.we0 a.nir OW.. 
MA 0 - W l  6-16l* 1 t l . l  
%-5 0-6-1 0,6461 051.2 
3I.O C.?OD5 4 * 2 l l  .*.a 
32.3 0.1031 4 4 1 1 1  9m.b 
B l d  0 -1SS O-*lU tOl6.l 
10.0 0.- O.btU 10.1.2 
m-5 S-?IOl 0.6863 I l l b - 5  
SI-. 3.- %%la l1H.S 

BE. 
BEUEE 

l3.01 
u - 2 2  
I2.?6 
U . W  
9 -23 
1-32 
6.W 
*.35 
5.- 
5-12 
*.*7 

c. 2.69 
% I296 
0-0.13 

69-64 O.C.l3 0.0.16 
6 l . Y  O.IY3 Lob65 
50.03 J.6-b 0.mn 
60.14 0.6225 C.CH6 
60.R 0.6025 O.O%5b 
4v.m 0.5-o a a w  
5C.21 u.3nr a .sqt  
**.I+ 0.3-0 0.12-0 

STATOR 1 
CUB )I061 l 

*-2 

M L e 4  rCC4C IOlIG P01W FFF-AD PFF-C 10>/101 ?C?ID3l 
lhLt1 l N l t 1  INlEl I M l t l  I N l f l  I W f l  
RPM LUC/StC t I 
8 3 3 1 .  116.~0 1.1139 1.6014 a2.11 82.91 1.1239 0.9748 



v * - 2  
C T I S F C  

144 -2 
l W . 2  
I I S . 1  
C27.5 
C L C  .' 
881 - 3  
92b -6 
976.7 
OR5 .t 
e09.5 

RiGVM-2 C-FAC Z€ FC-A 
r r i  
98-83 
01.08 
U0.15 
9 c  .bt 
80.93 
8O.Uf 
82.19 
80.15 
73.17 
11-tlb 

l o f r o  PO/K EFF-AD EFF-P LIIAI 
I W t T  I N L f f  INLET INLFT LOmISEC 

x x SOFl 

l O 2 l l O l  P02IPOl  EFC-A? CFF-P 
1171nn I O I P .  

STATOR 2 

N L ~ ~ I I  ~ C U W ~  r t i ~ r r  POIPO FFF-AD ECF-b  IOZ ITOL  DOZIPOI C P F - b r  
I h L L l  INLEI lNLFl  l h l F 1  I h l F I  INLET t18GF 

( I P ~  L B ~ I S E C  . a X 

t 3 C l .  21b.96 1.2013 l.bTS7 18.10 89.21 1.0489 ?.91+7 76.91 









IU( OEV 
MU€€ O€Cl f f  

1-13 17-89 
-2.59 12.07 
-2.11 Ll).lii 
-1.14 8.M 
U.06 5.14 
L.43 6.3b 
1.70 I.* 
1.33 3.88 
1.22 3-60 
1-67 &.OD 

RHOW-1 rkmn-2 D-FU C4tECb-E 
1 0 I I L  

41.59 5 i . n  o.nw-o.wn 
53.65 61.- 6.2885 6-05- 
W.19 639.4 C.2915 0-5 
55.31 b2.28 O.ZV56 0.0310 
52.17 5b.W O.3118 0.ObO2 
5z.lc s.11 > . n n  0.0-5 
51&2 5 3 4 9  S.2818 000535 
52.0. 55.W 0,210. J.0545 
51.61 52.- Z.ZO*I c.0- 
68.39 4 1 ~ 1  a.nw 0 . ~ 2  

STATOR 2 
RUN WOb11. SPEC0 CODE 10. POINT NO 4 

m-t 1-2 VOIIO m/in ro/vo ~ 0 2 /  
lNLCT INLET S11Gt 701 

0.6451 0.?317 1.7325 lrZ3bO 1.3033 l.OC41 
F.b*CI n.5724 1.82Gb 1.2265 1.26Q9 1.677b 
0.6676 3.513E 1.8332 1.2161 1.2581 I.PT56 
U.6488 0.5499 1.8016 1.2C75 1.3554 1.073R 
0.3902 0.4914 1.1451 1.2O19 1.2364 1.0742 
0.5635 0 . ~ 1 ~ 2  1.7229 1 1.??+8 I .%w 
0.5553 0.U3O 1.1166 1.2001 1.7239 1.0101 
b.5702 0.47C9 1.7370 1.2071. 1.2313 1.0733 
O.WIC 0 . 4 ~ 1 ~  1 . n l s  l . r l t *  r.zz4e 1 . ~ 7 7 s  
0.5324 U.4363 I.bTb0 1.2263 1.2240 1.07.3 

v-1 
FT/ SLC 

768.7 
7b9.1 
707.5 
764.3 
b98.3 
867.V 
659.2 
bT7.7 
b7i.U 
640.1 

INC* OEV 
OtChtE OtClfh 

-@.3C 9.62 
-7.48 8-19 
-9.5. m.47 

-1U.bZ 6.27 
-1O.Cl b.57 
-11.13 7-14 
-11.71 9.59 
-lk.b7 11.1'9 
-11.6b 13.q4 
-L3.25 15.71 

LOSS-? 
10111 
G.0253 
0.0103 
0.1.077 
0.010. 
O.8llC 
O.')lSO 
0.0173 
0.0211 
~t.nzsr 
0.J33C 

KWR YCO** 
INLET INLET 
RIM LBIISCC 
0343. ZI5.CY 



OVERALL PERFORMANCE AND BUDE*ELEMENT OATA 
UNIFORM INLET FLOW 
M i n e  lntet Configuration 

U. S. CUSTOMARY UNITS 

ROm 1 
*W W O I I I .  SPEED CODE I 

*-I -7 91-9 ah, 

OEV 
IEbI)tt 
14 st9 
12.18 
12.54 
12 .k  
9-01 
6.89 
5.93 
5.51 
5.22 . .41 
8-32 

T U N  
IdtbNkF 

f 3.14 
45.47 
15-47 
26-74 
11-34 
*.at 
6.'.3 
t .Cb 
5.ZU 
4..7 
2.74 

LOSS-? 
10TAL 
0.01.1 
0.5403 
0.0249 
6.9ll5 
0.016. 
0 .01n  
0.0175 
J.3165 
0.0161 
0.0205 
C.OSG7 

STATOR 1 
CROE 10, COlMl NO 5 

10110 P O l M  
INLET STAGE 

1.1303 1.3454 
1.1399 1.4272 
1 . 1 I O  1.4bSb 
1 9 4  1.4624 
1 .I223 1.4330 
1.1248 1.4328 
1.1271 1.4323 
1.1281 1.4343 
1.1303 1.241b 
I.IS45 1.4403 
1.1426 1.4189 

o t v  
O f L R t E  

It..Zb 
13-16 
1n.35 
9.16 
1.Y7 
9 . b  
8.15 
7.87 
I .Ob 

1C.LZ 
13.L4 

65.#6 
77.61 
CC. 30 
89.27 
89.12 

?RODUCIBILITY OF !CKFi 
*XNAL PAGE IS POOR 



ROTOR 2 

v-2 
b1f S I C  

82 5.5 
i l 6 . l  
?v x.3 
75Y.G 
bY,).u 
tbl.7 
630.1 
HL .7  
-3. 
638-b 

RUN m 1 1 *  SCEEO c 
*-I *-2 U-1 U 

I I fSEC C 1  
C.4150 C.6955 652.0 I 
O.53M C e M 3 2  108.8 1 
0.5753O.bbTb 7 t l . 5  1 
C.*b*l C.b*lO aI8.3 I 
0.54- 9.5792 9bb.9 1 
B.546C 4.5944 912.3 ( 

b.5461 0.5443 1OU.6 I C  
0.q558 0.5564 1 ~ 7 . 5  l a  
0.*?3? 0.55*5 1139.2 11 
0 . 5 2 ~ 4  0.5251 1181.0 I 1  

LOSS-? 
1OIb l  

-O.olb(r 
0 .UOPP 
0.0138 
0.0017 
b.0124 
0.61W 
0.0115 
0.0126 
0.0224 
0.0204 

STATOR 2 

TEFF-A a t * t - C  
101-1hLtT lP1 - IN lF l  

75.54 77.49 
P2.55 P3.99 
P7.17 88 -89 
G9.8€ 90.75 
(17.41 8( 4 3  
€6.311 P7.47 
b5.2F 8b.37 
04.3C B? .64 
en.!? a 1 . 7 ~  
74.3- 76-40 

10 5 
l/PO l n ? f  
b t t  101 
I302 I.OeV4 
CbI 1.0625 
793 1.OtI3 
P47 1.0EO3 
713 I.FB19 
'b37 1.07T8 
'595 1-0777 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

SL INCS INCC OIV TUIN I 

STATOR 1 

1-2 '-I 
CEC* FC 

51.3 0.6632 
45.8 0.6691 
42.6 0.6832 
39.4 0.6)8> 
34.1 0.6963 
33.4 0.6964 
33.0 0.6969 
32.1 0.6919 
31.3 0.6986 
33.1 0.6990 
3t . l  0.6987 

YHOVC- 

40. LO 
65-17 
48.95 
49.78 
40.5u 
46-29 
41.82 
47.94 
48.54 
49.49 
46.85 

10110 PtlPO EFF-AD EFF-P YCl l f i l  
INLET I ~ L E T  INLFT I N L F ~  L8n/sEc 

a a SPFT 
1.1255 1.4503 IQ.>I er.86 6q.w 

tEF F-P 
10 T 
75.32 
06-34 
91111 
93.94 
93.07 
92.8@ 
91.32 
91.24 
91.12 
90.35 
83-71 

TO21101 P021POl €SF-A0 FFF-P 
eninn nnTPn 

PIIN Y l  
0-1 2 *-I M-2 

rFGLEF  CFGSFE 
55.5 13.0 0 ~ 1 1 1 1  0.4636 
I 9 . 9 0 . 7 1 8 1 0 . 5 l l P  
42.2 0.2 9.7637 C.55M 
8 1.9 0.1318 0.5497 
33.3 1.3 C.hSO4 0.5191 
3 2 .  9.2 c.nrot r.5109 
31.f . 8.9 0.6209 0.5159 
30.) 8.5 0.6220 0.5130 
30.C 9.3 C.622n C.5233 
29.6 10.3 0.6265 0.5328 
3O.c 11.4 016027 0.5056 

NCIILR *CnRP 
INLLI INLFI 
RPM L11MISEC 
0 4 6 .  214.92 



STATOR 2 

8-1 n-2 
DEGREE OEGL EE 

*-.I I .5 
1b.S 0.9 
32.6 0.2 
31.1 -0.3 
31.3 -0.6 
12.3 -1.4 
11.0 -0.b 
2 .  6.9 
36.1 2.3 
16.3 3.4 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 
CUN *>*II. SCICO CWE H, CnlNi N J  I 

SL w s t - I  WSI-2 V-I v-2 YCI VM-2 --I w-z n-I 8-2 *-I w-2 IJ-I U-z I I v*-I v*-z  
C ~ G L F ~  o ~ ~ l t t  F ~ I S L C  ~ T I S E C  r ~ l s c c  ~ ~ 1 s t ~  F ~ I S E C  FTISEC O IG~ET  OEGLEF r ~ l s t c  ~ ~ 1 s t ~  r t t s r r  ritstc 

I 11.147 9.335 -0.2 921.6 660.2 515.1 0.0 111.1 0.0 50.6 0.6130 0.8310 491.1 537.1 0.7640 0.5512 822.8 611.1 
2 10.830 1-01? t61.9 893.6 661.9 623.1 0.0 639.0 0.0 65.6 0.6201 C.8033 569.0 581.5 0.1040 0.5627 161.8 625.9 
3 1.852 7.72C b7U.O 121.7 618.0 613.3 0.0 555.0 0.0 42.2 0.6309 0.1390 615.3 665,s O.eYl9 0.5539 915.6 619.9 
6 1.n5 t.349 rrs.9 172.1 bU3.9 601.6 0.0 r w . 9  0.0 31.9 0.6361 o . re r l  671.1 bw.6 o.aqszo.$t.m 961.4 638.7 
5 I 3 I 2 3 5 2  0.0 S n . 2  0.C 33.1 G.6421 G.bOlS 011.6 823.6 0 . W 2 l  0.6373 lOb4.8 12O.b 
b ?.LO 2.606 609.9 661.6 669.9 5M.O 0.0 35b.O 1.1 32.3 0.6428 0.5190 071;Z 115.6 1.0191 0.6822 1115.9 772.9 
1 i.500 2.086 690.6 b5Y.2 b'3O.b 559.6 0.0 348.4 3.0 31.9 0.6631 0.5807 919.0 923.1 1.0712 0.7071 1149.6 102.6 
1 1.182 1.5LZ 691.5 b52.5 bSl.5 551.6 3.0 331.5 0.0 31.2 0.6646 0.5762 9bO.P 963.6 l. IO2'0.1313 1113.3 839.0 
9 1 0 b v  2 I 5 6  0.0 320.0 0.0 $0.2 0.6666 0.5726 1006.1 1004.8 L.l3b* 0.7731 1219.9 880.1 

LO 0.637 C.3?5 690.9 651.2 t90.9 505.1 0 2 3 8  0.0 29.8 0.643. 0.5115 lG55.3 1095.3 1.1116 0.il112 l?bl.3 924.3 
I 1  G.Gl5 C.OD6 619.6 blY.2 b89.6 525.8 0.0 321.1 0.0 31.9 0.b425 0.5403 1097.0 1097.5 1.2079 0.8130 l29h.6 932.7 

I M M  OfV 
OECZLE OIGRFE 

3.55 14.15 
6-13 l l . >9  
4-41 14.06 
4-62 14.07 
3-12 lO . l l  
2.51 1.57 
2.14 1.11 
2.02 b.bT 
3.02 b.Cb 
?.2f 5.99 
3.19 9-61 

TURN 
DEGREE 

33-21 
66-21 
33.93 
25.lL 
l I .60 
8.69 
7.29 
5.97 
5.19 
6.47 
2.10 

LOSS-? 
t?lAL 
0.3611 
0.0324 
0.0171 
0.0 I 15  
0.0015 
0.0085 
O.OlO1 
0.010q 
0.OlOI 
3.0129 
0.0213 

IECF-C 
O T  
77.16 
89.10 
93.69 
* 9 ~ 6 b  
95.51 
-3.22 
93.79 
93.36 
93.46 
91 -66 
82.51 

IEFC-A 
101 
76.05 
01.54 
91.37 
-5.22 
05.36 
91-99 
93.50 
93.03 
9;,1* 
91.25 
11.12 

TOflL POlCO ECF-A0 EFF-C K I I A I  TO21101 COZlPOl EFF-A0 EFF-C 
INLET INLET INLLl lNL€ l  LIMfSEC ROTOR ROTOR 

I I W F l  t I 
1.1a8t 1.woa 91.01 91.42 4 1 . ~ 0  1.1081 1.3908 91.01 91-42 

STATOR 1 

SL INCS INCH DIV 
OLCYEE OEGY t i  DEGMFI 

I 1-09 5.01 15.58 
r -0.99 4-14 11.14 
? -4.05 1.42 8 -61  
4 -6.46 -C.bY 8.7b 
5 -1C.aI -3.-b 8.32 
6 -11.10 -4.92 0.21 
7 -12.13 -5.15 7-75 
tl -1J .08  -5.8% 1-54 
9 -14.51 -? . I 1  7.91 

l u  -16.80 -9.21 l0.40 
11 -18.05 -10.33 14.18 

v- > 
FllSEC 

5bI.b 
633.1 
636.7 
blY.O 
513.1 
5b5.4 
515.4 
5IS.b 
514.0 
5Pb.l 
561.3 

vn-z 
FllSEC 

555.1 
625.1 
b3O.O 
bl3.9 
511.8 
579.6 
579.5 
570.0 
513.5 
584.0 
560.2 

I-. R-2 
Of GP Ef CfGmEE 

53.1 11.2 
66.3 9.4 
40.8 I .3  
31.0 8.0 
I .  8.2 
30.4 0.6 
36.1 I.l 
29.4. 1.0 
28.6 d.4 
2 1 3  10.5 
$0.2 11.9 

t UeN 
OEGLFE 

63.5# 
16-94 
'2.51 
29.06 
23.63 
22.03 
21.96 
21.19 
20.21 
17.12 
10.30 

1011G 
INLET 

L.LO81 

P02/ 
POL 

O . * I l l  
O.9Tlil 
0.9020 
0.9862 
3.9113 
0.9IC9 
0.0030 
C,.9033 
0.0111 
e . , 9 l l l  
3.9lb1 

IEFF-A 
101-lNlf 

t1.22 
00.91 
I 0  -46 
91.26 
91.60 
90.19 
08.20 
11.39 
86.79 
84.55 
16.0* 

IEFF-• 
101-Slr. 
66.51 
1l .or  
89.00 
91.6- 
91.11 
90.61 
oil. lC  
87.6. 
81.3h 
19.21 
75.06 



STATOR 2 

ntv  
PtGFcf  

6.59 
4.3C 
*.YO 
5.06 
1.96 
9.12 

i I . J 4  
l# .56 
12-62 
15-16 

LOSS-C M 2 f  CEIF-? ICCC-A I*-l a* -2  VW-1 v I * - 2  
i n i r r  POI i n r  l e i  w*Er  w v t r  rilsec rtfuc 
O.Cl6l l.2bOb U.19 94.CC 44-68 12.34 -512.2 -1bb.l 
0 ~ 0 > 2 4  1.2075 82 , . l  81.10 41 -21  11.61 -561.0 -256.9 
0.0229 1.1981 84.10 83.69 43.41 25.W -621.4 -J50.0 
0.0189 1.1171 83.11 82.13 46.48 3I .W -bOl.3 -629.1 
0.0923 1.1976 m.Ob 69.11 52.9* 63.85 -8OZ.b -597.e 
0.0259 L.lI10 61.W 69.42 54.?0 48.21 - H b . l  -rlt..S 
0.PZbf 1.1113 bO.99 60.43 59.98 50.10 - I 9 l .O  -731.1 
010Z l I  I.1063 65.14 64.64 51.35 52.91 -938.0 -1bO.2 
0.0340 1.0981 5 l . W  56.M3 91-30 $4.39 -951.9 -199.2 
1.0*25 1.9115 42.74 42.16 60.16 59.21 -99l.a -133.1 

LOSS-C 
10111 
0.0416 
1.3641 
0.0129 
0.07 1'4 
0.05#9 
0.0581 
0.01 J l  
0.3856 
O.OCb4 
0.0923 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLW 

Baoeline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

STATOR 1 

RUN N l 6 l I .  SPftO CWE 4 
V-2 w-i v w-i VI-2 C-i 8-2 b-I M-2 u-i U-z 

r l lstc FIISLC ~ ! t ? t c  PIISPC C ~ I S ~ C  o t ~ n t t  o t c n t ~  i i ~ s t c  r t t s ~ c  
920.9 696.4 . .2 0.0 112.0 0.0 50.6 0.6012 R.1101 411.9 534.7 
610.1 t61.4 bZl.0 0.0 631.6 0.0 45.7 O.bIb2 0.1001 ~ 4 7 . 1  5W.9 
331.9 b7Z.2 611.1 3.N 5W.1 0.3 42.0 O.bl5O 0.1431 612.6 642.6 
7 . 9  I w .  0.0 491.3 0.3 19.1 o.rsoo o.rrr4 rr2.1 r 9 r . r  
6 1 7 6  0 1 1  0.0 3Y .b  C.@ 34.2 0.6133 O.bL** ICB.0 119.9 
671.8 b19.1 564.2 0 6 6  0.0 12.9 O.b?Z? 9.5927 071.2 U I l . 4  
I I 5 1 3  0.0 155.9 0.0 32.5 0.61Z1 0.5130 914.9 9 I 9 1 1  
655.1 680.1 531.1 0.0 14S.O 0.0 11.1 0.6130 0.5766 955.9 9 W . l  
b52.0 610.0 550.6 0.0 911.0 0.0 31.2 0.b)ZO 0.5133 1009.3 1000.3 
4 9 0  I 5 5  0 I 0.0 31.1 U.6420 0.569) lO5O.b lC52.b 
629.1 611.1 530.4 9 0  3 1  9.3 12.5 0.6310 0.9416 1092.9 1092.6 

P K  VI- 1 

41.97 
42.25 
42.59 
42. 71 
42.91 
42.11 
42.19 
42.90 
42.19 
42.W 
42.12 

MOVM-2 C-PAC 

rue* 
UEGREE 

43.18 
11.c1 
q2.50 
29.21 
14.39 
2i.60 
2Z.50 
21.01 
21.20 
Ia.04 
1B.bl 

WUN YJ4 l l r  5DCFO 
va-I ve-2 8-1 8 -  "-I *-I m l r n  

L l l S E C  F l l S L L  L ' f G n C I  CEtltE I h ' L I  1 
b12.9 IJO.3 54.1 10.3 C.7194 0.4799 l . l lZC  
614.1 l31.0 4b.b 9.5 0.1491 0.5609 1.1059 
534.5 92.1 1.0 0.5 0.7262 0.54bZ 1.4011 
4 4 9  1 7  5 0.2 016941 C.5540 1.3944 
319.0 01.4 32.5 8.1 0.b250 0.5051 1.1651 
5 5 3 1.5 0.6122 0.?011 1.1656 
151.3 H . 2  3C.9 0.4 C.bOl9 0.5064 1.3641 
h42.4 12.2 30.3 1.20.5917C.5035 1.3btb 
I *5 . l  H.1 29.7' 0 .50 .59590 .¶071  I . l b I 9  
113.9 110.7 29.1 1 0 ~ 9 0 ~ 5 Y l 0 0 ~ ~ 1 1 7  1.1702 
J3I.O 120.4 31.2 5 5 1 1  0 2  I .3bbI  





OVERALL PERWRMANCE AND BlADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Basdim lntet Configmtion 

COOC P4. M I N T  NO 3 
rom3 COfC0 ?OZI 
Iwlft A 1CI  

1.1214 1.3113 l.1216 
1.12OI 1.3807 1.120C 
1.1161 1.6065 1.11b1 
1.1118 . l .6011 A-1119 
l. lb54 1.3799 I. IC36 
1.1078 1-3829 1-9018 
1.1103 1.3835 1.1105 
1.1118 1.3861 1.1118 
1.1138 1.3883 1.1158 
I . lL81  1.3935 1.1181 
t . I t 53  1.368b 1.1253 

v-2 VI-1 
F-1ISEC FllSEC 

539.5 659.5 
575.9 5H.C 
592.b 592.8 
5f6.0 5Vl.3 
559.8 518.6 
3b6.6 57b.5 
5t8-1 519-0 
569.9 SC1.3 
515.6 5 0 . 4  
582.6 5e3.7 
5%3.6 568-2 

r --'TOODUCIBILITY OF THE 
t : ~ ; U  PAGE IS POOR 



Y. mtur clo 3 
no-L **-I 19-1 

F l I S E C  
O.SU)4 & S Z U  681.0 
C.H.4 0.SStP m.1 
0.#58 0.59IO 811.6 
0.0033 O.6IU 919.1 
0.0732 o.bsn w 8 . i  
a m o  0.u.o lorn.* 
O.U.2 &1140 lob2.0 
c.roo 0.1.12 1lOl.V 
R9134 O.TbS2 1120.2 
O-WI 0.~543 I I ~ L ~  

RUN NO41 
-2 

0.4160 
0.52.6 
c.5291 
0.5115 
O.bb80 
0.4406 
0.4406 
0.4943 
0.4495 
0.4190 

KEFF-A 
TOT-INLEI 

76-19 
04.34 
89-26 
90.80 
00.43 
88.11 
86.09 
84-91 
80.48 
74.64 

hCORP bCUPI  TUITO POlPO EFF-89 EFF-P f 0 2 l ~ 0 1  *O2/?01 EFF-AD 
IhLEt INLET IVLF1 INLET INLET I\LFT ST aGE 
ED" 1 l l l < F T  * 1 * 

POI PO 
INtFf 
I .tnr 
1.1542 
1.1610 
1.1612 
I.1006 
L.6abS 
1-6007 
1.7012 
1.6982 
1.6764 



OVERALL PERFORMANCE AND BUD€-ELEMENT DATA 
UNIFORM INLET FLOW 

l3atel.m lnkt Oonfigutrtian 

U. S. CUSTOMARY UNITS 

v - l  -2  
FIISEC CIISEC 

6lo.I 902.0 
e24.9 874.8 
bD5.1 820.0 
444.6 112.6 
65T.2 691.2 
Y0 .2  bW.3 
w2.1 *TI.* 
w3.e 665-4 
am15 -2.2 
6Cb.I b62.T 
Y3 .0  633.3 

IY* OEV 
c*mfitt OES*E€ 

5.- 13 4 1  
6.3. 11-48 
b.34 l2.8T 
6.20 12.12 
6.12 8.80 
6-11 6-11 
3-93 3-15 
3.W 5-38 
b.12 b.99 
4-33 5.0C 
4-22 8-59 

l O l I C  PO/- H I - A 0  ECC-• Y C I l ~ l  TOZllOl P02lCOI NF-A0 ECF-• 
I ~ E I  ILLEI I ~ E T  IMFI LI*~SEC noin8 rnmr 

a 1 EOF7 x 1 
1-1180 1~ .4230  89-81 10-39 60.31 1 ~ 1 1 8 0  1.42tO 8*.0* W-3. 

STAT OR 1 
1. SPEFD 

WICD 
INLET 

I 
1.3819 
I .*I.* 
1 .4061 
1.3931 
1.3953 
I -3986 
I . 3W5 
1.4028 
I .b070 
1.3837 

SL ISCS IMC* 
CEGLEE O t t D t t  

i 3.32 0.03 
1 2-20 1.32 
3 -3.79 *.bm 

-3.26 2.52 

OEV 
oEtnEr 

16.16 
13.d. 
10.53 
9.22 
8-63 
8.92 
8 . m  
8-21 
0.49 

I I .C0 
16.14 

LlCORk 
INLEI 

.rlMlSEC 
199.93 

IULN 
DECREE 

44-62 
31.11 
34.90 
31-79 
26-73 
24-92 
24.55 
26.41 
23.48 
2C.8C 
11.82 

10/10 
l h l f l  

L . l l 60  

PO2l 
POI 

0.9SW 
0.9blb 
0.9110 
0.9855 
3.9*t? 
0.9045 
0..820 
0.9793 
0.9710 
0 . 9 7 1  
3.9737 



STATOR 2 

* I - C V C  

36-4a 
41-23 
SC.32 
so. 12 
69-10 
49-22 
29-27 
4 4-42 
49.05 
46.05 

w-2 v)-1 
F l l S t C  FIISEC 

54b.C 486.3 
58l2.7 546.9 
555., 575.9 
513.9 Sb. 1 
>4J.t 54a.o 
518.4 516-J 
511.1 532.0 
528.1 543.1 
'131.4 525.8 
498.7 451.5 

OCV TWh P I l C V C l  
iltGCEF OECCCE 

9.91 44-15 4 . ~ 2 3  
d.93 39.1C 51.55 
8.14 '5 .16 54.91 
7 34.U4 5t.CU 
1.91 34.35 53-13 
1 . 3  33.30 5Zr11 
0.C3 ? Is55  51.69 

IL.09 'C.90 '2.75 
11.b1 ?1.79 50.81 
15-44 32.17 41.15 

*I 
FI ISEC 

519- 1 
460.3 
422.5 
391.1 
150.5 
SZ6.9 
311.3 
324- 3 
353.8 
153.4 

R U N  n o 4  
0-2 Cl 00-2 

OCGREE 
62.0 0.3049 O.bI2I 
30.4 O.4WL 0.6396 
35-1 L52BS %62*2 
34.1 0.5217 0.bO30 
34.0 0.5126 0.W- 
32.2 3.5141 0.5254 
31.5 0.5142 0.5155 
m.4 O.IICZ 0 - s n o  
34.7 0.5166 0.5220 
36.2 0.-13 0.4905 

LOSS-? 
101  At 

6 . 0 1 1 2  
0.00.0 
0.010) 
O.CO41 
01OOb5 
0.003b 
0 Z O I 2  
0.0013 
0.01*3 
0.0124 

!O C a l f  Y 
u-2 * 1 / S I C  
611.0 
693.3 
733.2 
711.2 
191.1 
931.T 
91Z.2 

1 o n . s  
10bb.o 
1101.2 

IEFF- I  IFFF-D CEFF-I IFFF-P 
TCT-INLET 1nV- INCE~ 7CI-STG TOT-SIC 

77.30 r8.92 95.36 95.53 
84-60 1 92.03 9 1 - 2 1  
89.56 90.39 52.11 92-36 
91.6r 92.31 94.21 94.4C 
89.79 5 90.21 80.51 
09.93 90.66 93.70 93-39 
81.62 0 2  9C.97 91.23 
85-19 Ob.113 08.59 81.92 
a2.12 13-44 83.14 84-21 
76.60 71.27 0 3 1  83.39 

NCClY hCOCP TO110 POlPO EFF-ID EfF-P 102/701 P02/POl FFF-ID 
INLCI INLET I k l E l  IULEI IULEl  INLET SlbGF 

RPR L B ~ I S ~ C  r I t 
7 0 3 .  190.90 1.1978 1.1340 86.05 01.08 1.071+ 0.9894 90.27 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline! lnfet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR1 

V t l  
w n c c  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

STATOR 1 

SL (PSI-1 €PSI-2 v-1 - 2  - 1  1C1-2 V t l  W-2 8-1 
hLGLEF CCREE FTlSEC FT/SEC CItSEC C7lSCC FTIICC FTlSCC #ClEE 

1 19.9C2 7.574 749.7 537.0 450.8 521.3 5.1.0 95.9 53.0 
2 7.>10 5 A 5 3  lS2.1 581.3 527.7 -0-1 535.9 91.8 45.4 
3 +.rob 3.307 123.8 57b.O 558.b WC.8 4W.1 76.9 39.4 
4 2.*85 2 A b t  6m.8 552.0 552.7 561.2 3W.8 72.4 35.6 
5 1.3bb 1AbZ 6W-5 511.7 519-5 513.3 318-7 67.5 31-5 
6 O.WS 1.171 W2.9 515.2 521.2 510.4 303.0 70.1 3b.2 
7 C.C38 1.037 600.9 516.1 521.6 511.9 2W.* 66.1 n . 8  
P 6.701 G.OW 59a.4 516.1 HZ.O 512.4 292.* 67.6 n.3 
1 0.561 0.148 597.7 519.9 524.3 514.8 287.0 72-1 28.7 

IU U.386 0.355 597.0 523.8 324.3 517.0 285.6 84.2 28.6 
li o . l n  0.216 5u.b sw.1 487.8 -7.0 zw.2 94.5 30.6 

mu No4 
I-I n-2 

Icc0Vccl 

32 -67 
39.24 
42.35 
42.35 
40.35 
40.72 
40.04 
40.* 
&*.22 
41.25 
38-84 

r o m  
I l l l t 7  

1.2577 

(I--2 M A C  W C C I J  
mrak 

41.06 0.5210 o . t r l f  
U.15 0.3494 0.0173 
45.72 0.3319 0.0737 
44.16 0.3062 0.Ob32 
41.33 0.2101 0.0262 
41-00 0.2651 0.0597 
41 -05 0.2629 0.0734 
41.06 O.26Ot 0.0853 
41.2C 0.2535 0,WPI 
?1.31 0.2427 0.0931 
~ 8 . 6 2  0.2494 0.0110 

elm M 1 1 .  $PEE0 CQlC no. WIN1 *) 11 
0-2 n-1 n-2 mno r o n o  mrm r o z t  

OtGREE ImET IRLET STAGE 701 
10.2 0.6705 0.4701 1 2 3 7 6  1.0930 1.2376 1.0930 

9 0 7  0 . 1  1.2911 1 . 0 ~ 2  l.nl* 1 . ~ 2  
7.7 O.H.2 0.5012 1.2914 1.0843 1.2914 1.W43 
7.5 0 . ~ 7 6  0 . ~ 7 4  1.2714 1.0n9 1 . n m  l .on9 
7.5 0.5422 0.4569 1.2517 l a 7 3 3  1.2517 1.0733 
7-8 0.S351 0.4542 1.2-8 1.074b 1./488 1.01U 
7.6 0.5333 0.4550 1.2413 1.0765 1.2413 1.0765 
1.5 0 . 5  0 . 4  1 . 2  l . o m  1 . 2 4 ~  1 . 0 7 ~  
8.0 0.5299 0.4574 1.2517 1.On5 1.2517 1.0795 
9.2 0.5281 0.4bO4 1.2550 1.0827 1.2150 1.0021 

11.0 O.H88 0.4342 1.2W3 1.0166 1.2363 1.08bb 

LOSS-? 
lOt*L 
0.02- 
0.0172 
0.0111 
0.01 t o  
0.0076 
0.01a4 
0.0134 
0.0281 
0.0314 
0.03- 
0.0327 

TOI/lOl 

1.8804 

If FF-A 
TOT-INLET 
61.58 
84-27 
89.98 
93.07 
10.41 
87. 94 
89-95 
84.43 
83.35 
81.11 
12-15 

IEFF-A 
101-STC 
67.50 
84.27 
#..*8 
93-01 
W.41 
87-96 
85.95 
86.41 
83-33 
81.11 
12-15 





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

? CODF W. M I N I  NO 2 
U-2 * * - I  **-I 

N I Y  IhOVM- 1 
OEWEt - U.56 8b.35 

+b-04 W.41 
Y.5. W.39 
20.20 U . 3 0  
15.11 34-11 
12.15 Y - 2 6  
fC.OT 3b.31 
9.59 34.51 
I.64 36-62 
7.63 36.U 
5.46 34.65 

STATOR 1 

Sf ACE 
1.2366 
1.2011 
1 . 2 9 t R  
1.20' I 
1.2bC4 

SL INCS 
DEGREE 

1 2.01 
2 -0.52 
3 -J.I2 
4 -6.14 
5 -9.41 
6 -10.1s 
1 -11.38 
8 -12.45 * -13.73 

LO -15.60 
I 1  -16.95 

ImEGb-8 
TOTAL 

0.1313 
0.0007 
0.0.28 
0.0566 
@.MI5  
0.0516 
0.0115 
0.0943 
0.1019 
0.1019 
0.1300 

C F F -  10 
STAGS 

1 
Ilb.46 



ROTOR 2 
PUN N i l4 l l .  SPFf0 COOE 60. P n l h l  NO 2 

SL EVSI-1 EPSI-2 V-I V-2 V W I  V k 2  W - I  W-2  0-1 8-2 *-I *-2 U-1 0-2 M I  Ma-1 V S - l  V'-2 
CtCRCE DEGREE FllSEC FI ISEC FllSEC FlISEC Fl lSEC FIISEC DEGREE DECREE FTISCC FTISEC FTISFC FTIScC 

1 1.820 b.040 453.1 730.0 444.7 b 1 . O  16.9 411.4 11.0 34.0 0.3Wb 0.6341 511.9 552.5 0.5399 0.5374 620.0 619.3 
2 t.142 4.1- 554.5 727.1 548.0 621.6 84.4 311.1 8.7 31.1 0.4874 '2.6330 SM.1 580.3 0.6402 C.5115 120.4 656.5 
3 5.301 3.110 559.1 699.4 554.2 611.5 73.6 339.5 7.6 28.9 0.4929 0.6091 b M . 1  623.9 0.6776 0.5816 168.5 h74.4 
4 3.916 2.635 WS.1 660.0 546.6 581.8 69.9  311.6 1.3 29.1 0.4841 0.5145 651.3 663.0 0.7032 0.SCLb l9b.b 679.7 
5 l . 2 lb  0.415 526.7 581.6 522.1 522.1 69.1 269.6 1.6 27.3 0.4649 Cm.5094 753.6 756.8 0.1593 C.6192 8hC.3 714.2 
b O.WO 0.0- 525.1 555.1 520.6 503.1 68.7 2M.T 7.5 25.0 0.4630 0.4615 1W.8 790.6 0.7842 0.6500 889.4 150.2 
7 0.170 -0.214 522.4 541.0 518.2 500.5 66.0 220.6 1.3 23.8 0.4602 0.4131 625.0 625.0 0.8097 0.6794 919.1 784.7 
1 -0.298 -0.511 525.7 551.6 520.9 505.8 11.0 ZZD.5 1.8 23.5 0.4621 0.4712 813.4 67C..2 O.8419 C.7121 956.1 823.4 
9 -0.wL -0.M9 524.4 540.3 511.2 4W.O 86.5 23b.l 9.5 25.9 0.4606 0.4657 906.7 904.6 0.8518 0.1124 969.6 626.5 

10 - 0 . a 6  -0.349 495.2 507.4 405.6 445.2 96.6 243.4 11.3 28.7 0.4332 0.43?3 938.1 0.6511 O.7C83 912.9 825.6 

IC INCS then orv 
QEGICE OEGREE OEGREE 

I - * A 9  -1.04 17.57 
2 -10.?9 -4.03 10.37 
3 -1.46 -2.12 8-35 
4 -6.66 . 1.56 6-53 
5 -3.39 0.68 4.37 
b -2.45 O . k  5.47 
1 -1.21 1.12 5.00 
8 -1.41 0.81 3.33 
9 -1.40 0.63 3.33 

13 0.09 2-32 5-79 

STAT OR 2 

DEW 
DEGREE 

9.88 
8.51 
7.66 
7.64 
8. I 9  
7.98 
8.60 

10.24 
12.17 
14.97 

TURN nmve-I 
OEGRLE 

30.99 35-65 
22.46 44.34 
18.95 41-82 
15.17 4 3 . w  

$.a2 42-13 
6 -35  42-01 
5-31 41.83 
4 -91  42.06 
3-10 41-68 
2.69 38-16 

IWOVII-2 D-FAC WECA-8 
TOlAL 

48.94 0.1106 0.0169 
51-03 O.ZC89 3.D189 
51.89 0.2216 0.0452 
49.89 0.2381 0.0122 
45.13 0 . 2 ~ 6  0.06~8 
43.60 0.2241 0.0518 
43.33 0.20'34 0.0480 
43-16 O.le96 0.0520 
41.80 0.2094 0.0795 
37.9s 0.2139 0.0696 

TOITO P O I M  EFF-ID EFF-P YCI IA I  
INLET INLET INLET INLET L8MISEC 

I s SOFT 
1.12'1S 1.4464 86.58 81-26 32-91 

PO21 SEFF-• IEFF-A 
POL 1 0 1  101 

l . lPb5 98-20 98.23 
1.1697 89-25 89-01 
1.1105 ' 92.93 92.78 
1.1640 92-74 32-50 
1.1425 06-23 SS.96 
1 . l24I  81.04 86.81 
1.1202 06-95 86-14 
1.I2OI 85.31 65-01 
l . l l Z 7  11-76 71.42 
l . l lO5  75.26 74.91 

w-2 VV-I 
FllSEC FIiSEC 

616.1 511.6 
653.8 580.3 
635.6 595.0 
605.0 581.1 
540.3 132.0 
519.5 513.5 
505.2 5C1.9 
510.8 512.1 
499.0 492.4 
471.5 452.6 

VM-2 ve-I 
FlISEC FlISEC 
616.5 433.9 
653.7 368.9 
635.6 332.5 
605.0 306.0 
540.2 265.7 
519.3 230.9 
505.1 219.3 
5L@.8 220.2 
491.9 235.7 
471.1 243.1 

VO-2 R-I 8-2 
FTISEC OEGREF CEGREF 

14.8 31.8 1.4 
4.2 32.4 0.4 

-6.9 29.2 -n.b 
-9.5 21.8 -3.9 
-9.3 26.5 - - .9  

-11.9 24.2 -1.3 
-8.4 23.3 71.0 

0.9 2s.2 n.1 
13.1 25.6 1.5 
5 28-2 2.2 

702ITOL PO2IPOl CFF-A0 EFF-C 
ROTOR ROTOR * * 

IMCVM-2 0-FAC GMECI-8 LOSS-P PC21 
TOTAL TOTAL POI 

51-11 0.1836 0.1213 0.02% 0.9163 
56.00 0.1676 0.0528 O.Oll9 0.9887 
34-97 0.1848 0.0601 0.0145 0.9817 
52.52 0.1989 0.0676 O.OllI  0.91bb 
66-80 0.2235 3.1027 0.02% 0.9830 
45-01 0.2069 0.0824 0.0248 0.9816 
43.70 0.2170 O. l lb6 0.0365 0.9830 
64.11 0.2143 C.1236 0.0399 0.9822 
42.83 0.2210 0.1216 0.0434 0.9821 
40.14 0.2388 O. I lb0 0.0412 0.9855 

PUN N l 4 l 1 r  SPEtO 
M-I M-z  Pnmo 

INLFT 
0.5659 0.5296 1.4446 
0.5963 0.5650 1.4941 
6.5928 0.5503 1.5675 
0.5714 0.52-9 1.4652 
0.5159 C.4666 1.4149 
0.4882 0.4488 1 .a997 
0.4801 0.4360 1.3890 
0.4828 C.4403 I .a933 
0.4707 0.4287 1.3850 
O.44D9 0.4034 1.3661 

IEFF-A 
101-INLFT 

74.28 
85.10 
88.18 
89.38 
84.99 
85.39 
93.C8 
P I  .54 
76.77 
10. 15 

IEFF-P 
TOT-STC.  

85.14 
82.95 
85.29 
84.51 
74.78 
17.99 
73.72 
71.75 
66.b) 
66.77 

NCOPP bCOIR TOIT0 POIPO EFF-A0 EFF-P 102/ lOl  DO2iPOI EFF-IO 
INLET lNLEf INLET INLET INLET INLET STAGF 

RPM LBMISEC I a I 
6682. 114.40 1.1265 1.4236 82.61 83.51 1.0441 0.9843 17.07 



OVERALL PERFORMANCE AND BtABESCEMEW DATA 
UNIFORM INLET FLOW 

Bwsline Inlet Configuration 

U, S. CUSTOMARY UNITS 

w r m c 2  0-FAC QllOA-8 LOSS-? 
TOIAL 7OILI 

32-95 @.*OW 0.2251 0.0503 
36.W 0.4Obl 0 . W S  0.02IZ 
3 b 1 4  0.4970 &OD71 0.0102 
30.22 0.4931 0.0214 0.0010 
L~.ZI  o . r m  ~ O I S O  LOIM 
3b.U 0.4W QOIOI 0.01W 
3T.W 0.4518 &(YO9 O.CI61 
rr.or 0 . ~ 5 2  o.071r 0.0187 
3 b n  0.6411 a m r 6  o.ozrr 
36.22 0.4415 0 1 1 4 7  0.02W 
M.23 O.4W 0.1511 0.03bb 

STATOR 1 

n-1 v c 2  
FIlSLC CTISCC 

570.6 H.. 
923.0 91.5 
-2.4 73.9 
414.5 67.3 
l47.6 67,s 
339.7 68.9 
339.8 72.3 
337.0 74.7 
336.0 79.8 
339.5 S .8  
341.8 e . 9  

-. -. -.- - 
WIPO 
RLCI  

1.2312 
1.28iv 
1.2115 
1.2921 
1.2783 
1.2854 
1.2914 
I .2*05 
1.3028 
1 .so** 
1.2166 

I 1  IWCS I*CM OEV TURN RKV-I WOVR-2 0-PAC OlEW-8 LOSS-? PO21 8 C t l - A  f SECF-A IECC-? 
OtERtE OEWEE OLCREt OEGIEF 10111 TOTAL PO1 107-iMFT 101-IYLtl TOT-S:G 101-SYt 

I 3-98 8-70 16.01 45-26 28-29 53.78 0.5254 OslS48 0.0320 0.9658 11.18 12.04 71.18 72.94 
2 2.04 7.16 13.25 38.56 J4.W 19.91 0.4329 0.0958 0.3212 0.9109 85.16 6 8  85.16 85.b1 
3 -0.67 4-80 10.06 39.51 37-34 40.M 0.4W9 6.0.80 0.0165 0.9855 91.22 9 1 5 4  91.2X 11.S4 
Z -2.72 3.W 8.95 32.60 38.16 39.42 0.3935 O.Ob74 0.0172 0.9869 92-81 93.07 92.81 93.07 
5 - 5  1.10 8.78 28.33 37.10 37.25 0.3649 0.0491 O.Olbb 0.1919 91.16 I .  91.16 91.66 
b -6.12 0.45 8.42 27.20 38.00 58-09 0.3519 0.0654 0.0201 0.9893 89.4s 8..82 89.45 19.82 
1 -6.61 0.32 8.50 26.68 38.49 s8.n 0 . 1 ~ 6  0.0105 0 . 0 ~ ~ 4  0.981 01.88 85.31 87-88 88-31 
8 -7.22 -0.03 8.W 26.23 38.W 39.51 0.3304 O.ObS0 0.W07 O.98H 86. 75 81.24 0*.15 e7.26 
9 -1.04 -6.44 9-03 25.74 18.51 39.W 0.3200 0.0)W O.OtY 0.9905 0 4 . m  5 04.63 89.20 

10 -9.29 -1.70 11.48 24.32 38-81 19.M 0.3102 O.Ob64 0.0232 0.9893 00.56 81.10 We56 81.28 
11 -10.93 -3.21 13.96 25.64 36.20 37.08 0.3481 0.1207 0.0433 0.9816 72 .81 73.76 12.81 73.76 

K O I I  UCWR TOlTO WICO CLC-A0 tff-? lO2llOl COZlCOI tCf -AD 
INLET INLE1 INLET IWLEI INLt l  INLET STkGt 
ntrr LB~ISEC s I s 
b684. 164.20 1.0184 1.2006 85.03 85.56 1.0884 0.9862 09.09 



ROTOR 2 

V- I 
F t f  SEC 

380.0 
-8.4 
k 2 . 4  
493. ' 
418.6 
481.3 
495.1 
SOi. 1 
502- 0 
412.1 

SL INCS IhCL OeV TURN R+CV+l 
CECREE CtCllfi  >€GR€E OtGREE 

1 -2.52 6-44 11.05 36-48 30.57 
2 -6.10 -0.43 11.15 25.21 39.97 
3 -5.08 0.64 9-06 10.16 41.43 
6 -3.36 1.12 T O  11.8~ 4o.m 
5 0 3 2 3  5 5 5  11.20 39.39 
6 -Om** 2.@1 6.01 1.77 40.07 
7 -0.05 2.34 5.64 5-89 40.12 
8 -0.44 1-18 4 1  5.11 41-10 
9 -0.48 1-75 3.49 4.54 40.11 

1 1.39 3-62 5 . 4  4-31 31.99 

STATOR 2 

LOSS-P 
TOTAL 

-0.01 13 
0.0110 
0.0091 
0.0054 
0.0102 
0.0058 
0.CCeb 
0.0103 
0.0125 
0.0090 

10110 POlPU EFF-AD EFF-P YCLfbl 102/701 POZlCOl EGF-b0 EFT-P 
INLET I h l E l  tNlET INLET LBMISEC OflTOI ROTFD 

C I SOFT I I 
1.1445 1.5201 11.98 80.66 30.58 1.0515 1.1797 93.75 9a.19 

vu-2 
FT ISEC 

401.5 
532.4 
534.4 
516.9 
416.3 
*58.4 
453.3 
461.5 
465.6 
434.5 

ve-2 
FTISEC 

15.2 
9.1 
0.5 

-3.0 
-8.1 

-12.8 
-10.0 
-3.6 
12 .9 
16.3 

IhCM OEV TURN RMCVM-I WIOVM-2 0-FAC OMEGA-8 LOSS-P PO21 
OFGREE DECREE DEGREE TOTAL TOTAL POI 

-6.CC 10.27 53.01 31.30 44.92 0.3311 O.124b 0.0263 0.9188 
-4.34 9.02 38.49 4z .w  6 o . u  0.2042 o.o)qr 0.0989 9.9930 
-1.31 1-34 '44.64 46-11 49.18 0.2116 0.0262 0.0061 0.995J 
- 5  0 33.47 46.23 48.32 0.2916 0.0350 0.00W 0.9940 
-9.23 8.10 33.16 43.33 44.45 0.1118 0.0611 0.0120 0.9938 

- 1 1 . 8  1.69 ?1.45 42.78 42.80 0.3103 0.0426 0.0128 0.9941 
-11.89 8.30 lC.19 42.15 42-20 O.3L84 O.OI21 0.0134 0.9943 
-12.69 9-67 30.02 62-32 42.81 0.3027 0.0471 0.OL.d 0.99% 
-13.21 12.85 29.99 41.40 42.96 U.3031 0.0549 0.0188 0.9927 
-1b.55 I+.I~ 29.72 39.41 ~ 9 . ~ 4  0.3334 o. ICM 0 . n ~ ~  0.9112 

VI* . l  V3'-2 
FTISFC FTISEC 
-436.8 -112.1 
-411.3 -182.9 
-531.0 -261.4 
-586.5 -323.3 
-6116.1 -452.6 
-720.1 -511.5 
-151.9 -561.1 
-192.4 -605.8 
-80914 -848.0 -623.5 -666.5 

cont so, POI 
TOIT0 
INLFT 

1.1526 
I. 1484 
1.1413 
1.1199 
1.1392 
I .  1365 
1.1192 
L.I4%' 
1.1518 
1.1170 

I t  FF-A 
TOT-INLFT 

79.51 
11.49 
92.04 
92 a93 
8v . r l  
19.40 
17.09 
84.47 
00.98 
15.36 

XCLF-P IFFF-A IEFF-L 
TPT-INLFT TUT-STG TOT-STD 

80.63 92.11 93.01 
88.21 11.49 gU.77 
92.51 PZ.b5 92.61 
93-94 93.5d 93-74 
90.01 89.18 19.41 
89.99 91.61 Y1.18 
11.10 88-28 88-52 
IS . *>  06.02 86.a0 
0 13.68 84.00 
74.68 83-26 03-59 

NCMR hCORR TOlTn POIW EFF-A0 EFC-P TOZIT01 POZIP01 EFF-A0 
IhLET INLET INLET INLET INLEI INLET STAGE 
DP# LI#/SFC I I I 
6684. 166.20 1.1445 1.5082 06-22 86-95 1.C515 0.9921 89.16 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

OCV run* 
UFGltE Ot4fitC 

13.26 59-13 
12.81 6b.11 
13.33 31.62 
1 3 ~ 0 0  29.53 
9.31 16-60 
7.67 12.95 

TOlIP POIPO IFF-A0 CCC-C K I f A 1  
INLET IhLEl I M E l  I N l E l  18WSIC 

I I S f 1  
L.OU2 1 . 2 W  90.91 91.23 q6.24 

Sl INCS lN€M OEV TWN I W V C l  
OtCIEI  OEPEt OtCIEE OEClEI 

I 2-16 1.10 lb . j (  66.01 29.13 
2 0.11 1.21 12.35 31-51 36.31 
3 -2.64 2.1s 9-76 33-82 39.W 

-6 -4.80 C.98 8 -90  30.51 39.82 
5 -8.61 -2.16 8.lC 15.01 39.13 
b -9.12 -2.14 8.66 23.86 18.91 
7-10.03 -3.05 8-26 23.15 11.P1 
8 -10.73 -3.54 7-86 23.66 3 D . U  
4 -11.11 -4.32 1.15 22.11 39.01 

I d  -13.12 -6.13 10.43 20.95 39.31 
I 1  -15.11 -1.62 13.52 21-37 31.22 

w-l 
f llSCC 

114.1 
522.0 

LOIS-? 
TOTAL 
c.n5ro 
0.0240 
0.0121 
o . t c n  
0.0012 
0.0101 
O.0126 
0.0142 
0.OIbL 
0.1191 
0.0296 

Loss-. 
TOT bL 
0.0311 
O.OI*I 

.0.0149 
0 .O lY  
0.0115 
0.01 14 
0.01% 
O.Olb1 
0.0165 
0.01 11 
0.OSbI 

TO21 I 9 1  



ROTOR 2 

n INCS lycl l  
OEGREE oeGr tt 

1 -5.11 1-25 
2 -8.14 -2.58 
3 -1.26 -1.51 
4 -5.10 -0.t; 
9 -2.40 I. . i  
6 -1.59 1.72 
7 -0.55 4.83 
1 -0.81 1.61 
9 .0.13 I.29 

LO 0.61 2.14 

OEV 1UIN RHOVCI 
OFGREF DEGREE 

16.92 33.92 33-19 
l3.5J 23.74 42.39 
9-03 19.41 43.54 
7.01 ib.18 42.98 
4.57 10.62 41.03 
5.23 7-61 40.94 
6 7  6.Jb 40.94 
3.16 5.48 41.24 
3.08 4-50 41.01 
4 6  4.2? 31-59 

2 M-I 
CEGR EE 

31.1 0.1646 
34.1 0.4611 
31.2 0.4128 
30.4 0.46?2 
31.0 D.4465 
29.0 0.6455 
21.9 C.4451 
27.4 0.4418 
2e.B 0.6494 
50.: (1.4246 

RUN N1411. r r r e o  CODE no, r n l N r  NU 4 
4-2 *I U-2 I *'.I V'-1 

FTfSiC FTISFT F I ISCC 
0.6090 511.5 551.9 U.4179 0.4951 59*.5 
C.6916 563.5 517.7 P.hl17l .5255 715.3 
O.i815 605.4 6 2 t . 2  0.b615 0.5509 15*.l 
0.5526 b5O.b 667.2 0.6899 0.55V9 783.4 
0.4943 132.8 7w.O 0.7453 0.5l I l l  846.- 
0.412b 708.9 7B9.8 0.76950.bl2b 87b.5 
O.6bb3 1124.1 124.2 c.7VbY I.b*$? 9rb.C 
0.4669 812.e 869.: 0 . 8 2 0  0.6755 94q.9 
0.4612 905.7 901 0.8402 O.blb2 950.8 
C.6446 931.9 937 ' ".161'4 L.6SCL 972.7 

MOVM-2 0-F4C MEGA-8 LlllS-• PO21 #€* I -P XECF-A 
TOIL\ TOILL POI t o t  TOT 

66.51 C.l9ll-O.OZ4~ -0.0051 l.2LbI 102.Cl 1C2.12 
40.90 0.25@7 0.0180 0.0193 1.1797 '40.35 90.12 
11.bb 0.1617 0.0451 0 . O l l ~  L.1713 93-36 93-20 
48.17 0.2729 O.OJOb 0.C097 ,1.1139 93.83 93.69 
43.42 0.2939 0.0721 0.0179 I . Ib lO 16.71 06.48 
42.+1 0.266) 0.0560 0.0129 1.1411 11.76 81-53 
41.57 0.2476 0.0429 C.GlO6 1.1453 89-70 89.50 
42-13 0.2392 0.0524 0.0125 I.LS50 87.61 81.37 
41.17 0.2513 0.0791 0.0190 I. I409 11.41 81.12 
39.32 0.2430 0.0665 0.0153 1.1483 16.55 84.24 

0 ' - I  
FEGRFE 

4b.28 
42.56 
CC. 95 
67.82 
S*.b* 
55-04 
56.39 
57.60 
51.23 
bD.56 

r011n POIFO EFF-10 ECF-P UCLIAI 1021101 CO~I?OI €6:-rn r r r - r  
INLET INLET INLET INLEI 8YlSEC #otr!n BOTOR 

t 1 SOfT L a 
1.1352 1.6113 81.43 18.11 31.96 L.0690 1.1626 89.62 89.85 

STATOR 2 

U IWC* OEV 1URN RUOVe-1 RHCVM-2 D-FA: CUEGr-11 LllSS-C P O Z f  
nrr, &: n F C R 6 6  n f G R F F  101AL lOlAt  POI 

IFFF- I  
rn r - tnc t r  i 

77.15 
DL .z 3 
90.52 
91.89 
87.O5 
87.42 
85.62 
82 -91  
71.11 
73.9b 

tF f  F-A 
TOl-SlG 
91.20 
06.15 
119.63 
18.b3 
80.*@ 
12.66 
e.o.t4 
71.10 
11-75 
74.37 

NCOIR UCORR TOITO PO/PO €66-ro ~ r r - P  1021101 VOZIPOI ~ F F - I D  
INLET INLET INLET INLt1 INLEI INLEI  I l I G f  
BC* L8*IS€C t I I 
6616. lb9.80 1.1352 1.4bOR 94.62 a5.41 1.0690 0.9882 e?.19 



OVERALL PERFORMANCE AND BLAOE*ELEM€NT DATA 
UNIFORM INLET FLOW 

Bmline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR t 

v-1 
Llf  sac 
414.2 
Vi3.6 
412.1 
410.* 
461.6 
461.9 
U*. * 
4 l t r I  
4'2.0 
4d .a  
412.1 

a cmt 10. POINT NO b 
U-2 me-I # @ - I  

st* *-P 
l f l t  
l*.Ccr 
11.48 
*3.6* 
w.12 
93-41 
98-94 
m.91 
11.03 
11. ** 
12.91 
I?.?* 

8tW-b 
1 fll 
11.11 
11.09 
95.44 
q4e61 
qt.23 
*la24 
19.20 
11.9* 
D9.46 
11.19 
?*.I* 

1 LOSS-P PO21 
TOTAL POL 

I 0.0301 0.*619 
1 0.0213 O.*lIt 
5 0.Ollb L . * W  
! O.Olb4 0.*1wn 
' O.OlZ* O.**IO 

0.0143 O.**Zl 
0 . 0 1 ~  o . r r n  
O.Ol91 O.**Zl 
0.0191 O.**W 
0.@211 O.*W 
O.ON97 0.91w 

M E  1C. POI 
701 10 
l Y f T  

1.011* 
1.M91 
1. C1b2 
L.Oli*b 
1.0191 
I . W I 2  
1. my* 
l.O#bI 
1.MOO 
!.ow3 
1.1011 



STATOR 2 

r a t i o  mm crr-m m-• e a r n  
I ~ E T  I ~ C I  I ( L ~  ImsI UIVIR 

1 1 so- 
1.15&3 l192SI O C R  05-75 2e.W 

OEV llll OW.W-I 
OeiaLC DEGRLt 

10.21 4 L 1 1  r.n 
9-49 w.12 w.51 
8-27 31-17 43.W 
8-86 3%- 44-35 
1.98 41.n 
1.52 35-03 51-33 
8.11 35-20 40.81 
9.70 3b.26 Ct.20 

12-66 34.67 39-72 
14 .n  33.95 37.91 

nun rn41I. SWEO C W C  00. WIN1 hO 6 
a-2 Fl M-2 POfW 10tTO MI.0 

OEGRE INLET t m f l  STACE 
1.9 0.1222 O.~* IO 1.4-24 I 1.2202 
1.4 0.5214 0.4194 L - I Z O b  l r I529  I . I N 2  

-0.0 r).SZTb 0.4214 1.5WI L.I482 1.1091 
-0.4 b.5181 e . r tw 1.5340 l.lru LI*I~ 
-1.1 0.4846 0.3070 1.5178 lr1451 I . tW5 
-1.1 O.UI3 0.3142 1.5093 1.144C l . I U 5  
-1.4 0 . ~ ~ 0  o.xw 1.5013 1.1470 I.IT~I 
-0.4 O.WI2 0.3164 1.5141 I.lS3b 1-1763 

1.4 0 1 U l l  0.3769 l.5156 1-1611 1 ~ 1 1 5 1  
2.1 0.6402 0.3515 1.4911 1.1611 1.1130 

1 SLFF-A 
:T 101-Sl: 

v2.93 
89-63 
81.11 
09-Cb 
85-18 
86-00 
W.36 
01 .86 
19.09 
78.98 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline I nlat Configuration 

U. S. CUSTOMARY UNITS 

ROtOFll 

STATOR 1 

LOSS-? PO21  
r0rbL POI ' 
0.0288 0 .9bU 
0.0157 o.9.n 
0.0132 0.9876 
0.0118 o.99ob 
D.Oll2 0.99- 
0.0153 0.9918 
O.OLW 0.9905 
0.0220 0.9892 
0.02b9 0.9887 
0.02% O.98H 
0.0303 0.90S1 

NCORR NCOlR 101T0 POIPD EFC-411 EFF-P ~ 0 ~ 1 ~ 0 1  ~ 0 ~ 1 ~ 0 1  EFS-AF 
INLEI  INLET IRLET INLET INLET 1NLiT STaGE 
RPM L8MfSEC a I I 
6351. l IO.10 1.0706 1.2252 8b.69 85-12 1.0706 0.9818 84.69 

IFFF-• 
TOT-INLET 

bb.97 
86-27 
n. w 
91.70 
9C .*!I 
m.59 
07.51 
86.29 
85.W 
83-33 
73-83 

-> ':d~DUCIBILITY OF 'ilfE 
YAL PAGE IS POOR 





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Basalina Inlet Configumth 

TURN 
DEGREE 

43-31 
36.58 
*2.14 
26-23 
23.50 
21.98 
21.26 
'0.44 
IC.69 
ie.17 
18 . t l  

10:10 
I R L t l  

1 .ObI7 

WHOV(C2 C - F I C  OlECA-0 PO2f  
POI 

0.9712 
0.P678 
0.9900 
0.9917 
0.99% 
0.9931 
0.992+ 
0.9915 
0.9007 
0.9908 
1.99.34 



RUN MI4 
- 2  I a-2 

eEC*tE 
20.2 0.U20 O.5Yl 
Z5.O O.6Z.3 C-I111 
22.1 3.6279 0.5354 
2 I J  0.6195 0.-3 
19.5 013Wl 0.6610 
16.2 0.3955 0.6161 
15.1 0.30- 0.4052 
15.6 17.3 O.%O~S 0 . 3 r ~ t  o.aaaa o . ~ t e  

20.9 0.3513 C . W I  

VO2IICl *W/COI EFF-ln ECF-C 
r 0 1 0 ~  nmr  
t r 

1.0m. 1.m.r m1.26 at.+* 

SL LCSI-1 tPSl-2 v - i  
C E C ~ C C  C t C I C t  F11SEC 

I . . I3  8.CW 5.1.6 
2 5-100 5.658 5S7.4 
3 3.Wl +.&I+ 580.6 

IWll OEV I W h  RMVM-I mCVW-2 0-FAC OICCb-8 LOSS-? ?O?4 
DEGREE DECREE UEGCEE TOtAl 1OlbL PO, 
-11.25 0.75 31.37 37-61 66-63 0.0531 0-i.76 0.0611 0.9698 
-11.16 7.6b Zb.63 62-30 61.89 0.GSl9 O.lCOI 0.0225 0.9127 
- i q . ~ e  7.19 23.96 cz.r3 66.12 o.ottr 0.12- o.ozel o.r7w 
-20.18 7 . H  22.56 *1.10 +3-90 0.0920 0.1645 0.0365 0.9773 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

M i n e  Inlet Cmfiguntion 

U. S CUSTOMARY UNITS 

WORM K M L  
I * L € l  I N l E T  
R P I  LBRISCC 





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline In!et .@nfiguration 

U. S. ClSTbMARY UNITS 

TOI~O mtm wr-u, trr-r v r ~ ~ r  
I U E l  INLET I m E l  t N L C l c 8 U S K  

I I son 
l.OW9 1.1-7 80111 U . . b  21.40 

11. sCtEn 
M/CO 
INLET 

1.1432 
1.1109 
1.1163 

SL INCS 1hCU OF t 

DEGlEF OtCICt OtGl E f  
1 t.15 lC.B7 17-24 
2 3.93 9.C5 1.1.7B 
3 0.2B 5.75 TJ.34 

LOSS-? 
+OTAL 
0.0212 
0.0201 
0.0201 
0.0201 
0.0152 
0.0137 
0.0142 
O.Olb0 
0 .01U 
0.0225 
O.i'S10 

CfF-A0 ECC-P tO2,tOl *02ICOl 
l W C l  INLET 
8 8 

03-59 83-96 1.0549 0.9916 



SL INCS IhC* 
OEG1EE DEGREE 

1 -1.51 5.39 
2 -5.93 0.). 
3 -4.18 1-50 
4 -2.68 2.40 
5 0.29 4.16 
6 0.88 4-19 
I 1 - 2 1  3-62 
8 1.03 3-26 
9 1.44 3.- 

LO 3.06 5.29 

PUN MU1 
VH-2 w-I H-2 8-1 8-2 *-I r - 2  

FIISEC CIISLC FIISFC oecnEt OEGREE 
39b.b bI .3  3 9 . 3  12.9 41.8 0.2547 0.1676 
4U5.7 10.3 329.1 10.8 38-9 0-3298 C.4566 
412.. 5 5 2  3 8.2 35.6 0.33)1 0-4*38 
401.9 51.8 271.1 7.1 34.5 0.3351 0.6261 
3 6  I 2 5 2 3  8.C 34-4 C.3232 t -3881  
363.0 52.6 228.3 8.2 32.2 0.2243 0.3136 
351.2 55.8 223.1 8.6 32.0 0.3295 0.3662 
357.2 59.0 223.1 9.: 32-P 0.3316 C.36SS 
353.5 63.5 221.6 9.6 32.5 0.3217 0.3hCO 
336.7 64.2 219.1 10.6 33.3 0.3012 0.3456 . . . - . . . 

IEFF-A 8.-I 
707 OFtPFF 

lG l . l 7  SC.42 
91.58 45.41 
93.25 46-03 
94.4C IC.84 
89-25 56.31 
92.10 57.50 
88-31 38-19 
85.10 59.45 
83.82 60.60 
81-13 63-03 

70110 POlW EFF-A0 EFF-P K 1 1 1 1  702l701 C021POI FFF-40 EFF-P 
INLET I*LEl  l M E 7  INLET LIMlSEC R0105 ROTIIP 

L I COST . f f 

STATOR 2 

SL EPSI-1 EPSI-Z 
c t t a c t  ctcarE I 

I 1.022 8.137 
2 5.194 5.6€6 
3 3.912 4.043 
4 2.587 2.862 
5 1 - W 5  1.157 
6 1.138 0.817 
7 C.936 0.656 
8 C.630 0.443 
9 C.WO C.225 

10 0.Wb 0.038 

PUN U ' 4 l I .  SPFFC COOt 63. POINT NO 4 
vv-I u e z  8-1 8-2 *-I n-2 POIPO TOITP P O ~ P O  1 ~ 2 1  

c IlSEC FIlSEC DEG1FF CEGREE IMLFT INLFT STAZE 101 
352.1 10.1 65.7 1.5 0.4275 3.3412 1.2910 1.0967 1.1106 1.0'95 
322.2 8.2 60.4 1 - 1  0.4332 0-3612 1.3148 1.0941 1.1197 1.0311 
290.4 -1.0 35.8 -0.1 C.4327 C.3667 1.3185 1.OnC0 l.1ZIC l.P3h4 
212.2 4 . 9  34.1 -3.7 3.4242 0.15% 1.3142 1.0886 1.1204 l.O*C? 
248.9 -7.1 33.5 -1.2 0.3934 0.3297 1.3020 1.0886 l . I l 5 2  1.C3h7 
225.6 -9.1 31.3 . -1.5 0.3701 0.3184 1.2911 1-0869 1.1084 1.3134 
221.4 -9.9 31.2 -1.6 0.3113 0.3123 1.2931 1.0197 l . lO2 I  1.0331 
222.2 a.8 I .  -1.0 I 0 . 5  1.2953 1.0941 I.IOIS 1.rt363 
226.9 3 8  3 2 2  0.6 0.3605 0.3167 1.2965 1.3988 1.1017 1.0354 
219.4 1.7 0 1.3 U.1501 0.2130 1.2037 1.1025 I.1021 1.03+7 

SL INCC OEV 7UPk RCOVCl PHCVW-2 C-FAC MEGA-8 LOSS-C PO21 
OFGR t f  DEGREE OEGRFt TOTAL IOTLL POI 

I - ) . I?  9.57 44.27 21-55 13-55 0.3415 C-1205 0.02% 0198% 
2 -3.45 9-16 39.24 31.W 36-37 0.2891 0.03LI 0.0070 0.9962 
9 -6.21 8.15 35 -91  33.93 36.50 0.2072 0.0231 0.0055 0.9912 
4 7 5 8  7 0  ?..I6 36. LO 35.47 0.3001 0.0324 0.0082 0.9962 
5 -1.W 1.89 34-63 ?2.03 12.92 0.3220 0.0311 0.0107 0.9962 
6 -10.11 7.71 42.78 ?1.67 31.81 0.3191 0.0346 0.0101 0.9967 
7 -10.17 7.91 ?2.82 31-07 31-16 0.3253 0.0411 0.0129 0.9963 
8 -1C.84 9.18 32.37 30.92 31-60 0.3222 0.0643 0.01M 0.9960 
9 -12.56 11.96 31-63 3C.50 11.51 0.3174 0.0666 0.0160 0.9951 

LO -15.66 11.02 31.46 21.78 29.05 0.3459 0.0950 0.0302 0.9931 

IEFF-A 
TOT-INLET 

78.80 
16.58 
90.61 
91.69 
q0.45 
88.60 
85.45 
BI.61 
77.97 
72.25 

?IFF-P 
TOT-INLET 

79.36 
M.99 
90.97 
92.Cl 
BI.88 
89.01 
85 -97 
12.28 
78.lb 
13-21 

NCORR YCORR T O / ~ O  PO/W EFF-AD EFF-P 1021T01 POZIP01 FFF-A@ 
INLET INLET .hLfT lNLF7 INLET INLET STAGE 

P P W  LI)MISEC a a I 
5215. 121.00 1.0925 1.3009 04-44 85.01 1.0351 0.9952 86.41 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

RUN N l  
F 2  

0.5388 
t .5214 
0.4853 
0.4542 
0.4012 
0.3944 
0.3932 
C. 3903 
0.3861 
0.3603 
C.3613 

U INCS 
CECRt E 

I 3.26 
2 4.t3 
3 4.96 

' 4 1 - 3 0  
5 4-89 
6 5.03 
7 3 -98  
I 6.57 
9 6.18 

1G 6.99 
11 6.81 

LOSS-, ,021 IEFF-• SEFC-A 8 ' - I  @ ' -2  VPO-I VB*-2 *3/P17 
TOl lL POI 107 1PT n!GbFC D f L ~ E f  Fr/SEC F115fC l U r 1  
0.C5;I 1.1128 Y . 5 2  84.18 42.00 -18.58 -328.1 121.0 1.1179 
0.02Q 1.190. 93.92 93.18 45.11 -5.67 -367.3 38.7 1.1906 
0.0102 L.18U U . 1 5  96.66 68-16 1.U -411.1 -53.b 1.1b82 
O.OCb1 l.1820 91.e3 t l . 18  5C.13 19.10 -451.5 -133.5 1.1#?3 
0.0100 1.1691 O1.14 95.03 55.02 31.M -542.3 -218.3 1.1691 
0.0123 l.1?20 93-56 93.39 51.94 42.- -586.1 -329.9 l.1120 
O.CL53 1.1152 91.11 91.58 59.11 44.84 -614.1 -351.0 1.1152 
0.0169 1.1172 W.50 90.27 60.30 41.25 -641.6 -38 I . l  1.1772 
0.01% 1 . 1 1 n  08.43 88.1. 61.47 49.61 -611.4 -419.' 1.1119 
3.0273 l . l I I 8  83-36 82.96 62.72 52.38 -1tX. l  -250.1 1.1710 
0.0367 l + L I 2 9  16.58 16.04 63-71 55-65 -733.5 -412.7 1.1729 

10110 COINI EFF-AD EFC-C UCLIAI 
INLET INLEI l m e r  I N L E ~ L ~ M I S E C  

I I SOFT 
1.0531 i.1'10 ae.as ro.01 zs.61 

1021101 POZIP01 EFC-AD ECF-• 
POTOI RFTFR 

P U ~  NMII, SPFFD CMP 63. vnlwr NC 3 
VM-2 VI-I 2 0-1 R-2 *-I * - I  P P / P ~  r o l r o  VDIPO r n z t  

FlISEC FllSFC FlfSFC IlFGREF OFGIEE INLFT INLEl ITAGF 1 '1  
352.8 434.2 75.0 56.1 11.9 0.4804 0.3176 1.1454 1.0554 1.1454 1.0'55 
3M.3 412. 19.9 58.1 I l r 4  0.4901 0.3510 1.1798 1.0546 1.1138 1.0546 
19b.l 362.4 62.2 43.5 0.9 0.6693 0.3544 1.1715 1.0524 1.1175 I e r 5 Z +  
384.4 322.8 W.7 40.0 8.6 0.4412 O.U*b l . l l * Z  1.0502 1.1132 1.0507 
360.8 6 6 . 2  53.6 35.8 0.5 0.4048 C.3225 1.1633 l.CSBC 1.1633 1.068' 
3 2 5 5 6  1 9.6 0.4013 0.3210 1.1666 1.0496 1.IbLb L.ObP6 
3 5  2 6  1 3  5 4 5  8.8 0.4020 0.3319 1.1698 1.0514 1.1698 1.0514 
7 0 0 4 9.1 0.4009 t.3355 1.1125 1.0528 1.1725 1.C5Z8 
375.3 250.1 41.3 33.8 9 0 0 1 1 2  1.0549 1.1132 1.0561 
372.4 253.6 bb.4 3 4  10.1 0.392l 0.3391 1.1726 1.0516 1.1126 1.0516 
369.6 260.2 67.0 37.2 1l.C 0.B199 C.3126 1.162% 1.0blb 1.1623 1.0616 

SL INCS 
C€CI€ E 

I 3.36 
1 1.40 
3 -1.31 
4 -3.43 
5 -6.44 
b -7.43 
7 -1.69 
8 -8.42 
9 -9.2 3 

LO -10.21 
I t  -II.ll 

INCM OEV 
DEGREE DEGRtE 

8-07 17.25 
6-51 13-80 
4.16 10.28 
2.35 9.20 
O.GC 0.59 

-0.t5 8.43 
-0.11 8.42 
-1.23 8.6s 
-1.86 8.84 
-2 .w  10.12 
-3.39 13.25 

TURN 
OEGILE 
44.18 
31.36 
34-62 
31.65 
21.33 
26.00 
25.13 
24.93 
25.56 
24.1C 
26.18 

101 TO 
INIS1 

1.0531 

RMOVM-2 PFAC OMEGA-O 
l0 lAL  

27.06 0.4813 0,1539 
31.67 0.3910 0.0083 
31-05 0.314# 0.Ob50 
30.98 0.3616 0.0592 
29.09 0.3350 O.045U 
29 .m 0.3180 0.0422 
29.93 0.>109 0.0419 
30.23 0.300# 0.0374 
30.20 0.2913 0.0385 
29.89 0.2903 O.OCI1 
27.69 0.9311 0.0951 

NCOYR bCCJRP 
1hLCT INLEl 
(IP* lU*IS€C 
e255. 121.10 

tFF-A0 EFF-P 
INLET I N L f l  
t I 

81.65 05.91 

FFF-ID 
s7ar.r 

t 
85.66 

, .-. %CULI'IY OF Tl@ 
.SAL PAGE IS 



ROTOR 2 

ECSI-I €PSI-2 V-I V-2 Y * - I  VI)-2 Ye-I Ve-2 
CLGREE DECREE FIISEC FTISCC FlISEC FfISEC F 1ISEC FTISEC I 

8.688 5.974 32.7.8 552.9 315.5 430.8 72.8 346.6 
b.%l  4.714 402.6 547.1 395.5 441.2 75.6 320.8 
1 . l l b  3.732 M 8 . 9  529.1 404.7 447.7 5a.7 282.0 
3.131 2.678 401.6 504.4 397.8 431.1 54.7 261.8 
1-MO 0.519 385.6 453.1 381.8 390.3 54.0 231.2 
0.425 0.051 389.8 434.9 385.8 334.5 55.9 233.3 
0.C56 -C1202 394.4 425.9 389.9 377.1 59.1 197.9 

-0.015 -0.211 393.7 422.9 381.8 373.7 61.9 1W.L 
-0.038 -0.109 389.7 42011 383.9 566.7 46.6 202.8 
-0.JOl -0.020 361.4 403.3 361.2 350.8 67.5 l W . 0  

PUN NOZII. w r r r  
m - I  *-I U-l 

FTISEC 
0.2846 0.484s 408.1 
0.3556 c.*leq 443.1 
0.3618 0.4642 416.7 
0.3555 0.4422 512.2 
0.3411 C.3968 592.7 
0.3447 0.3803 621.2 
0.3485 0.3719 648.9 
0.3474 C.3687 687.L 
O.Zll3 0.3660 713.1 
0.3227 0.3498 739.3 

C C F F  63, POINT h0 3 
U-2 us-1 Ma-I 

FIISEC 
434.5 0 .4W7 0.3852 
462.1 0.4772 f ~ 4 C 8 2  
490.7 0.5147 0.4??4 

521.4 595.3 C.5842 0.5167 0.4612 C.,466# 
621.9 0.6051 0.6970 
648.9 0.6248 0.5133 
6 M . S  C.6491 ( ~ 5 3 4 b  
711.5 0.6625 0.5664 
738.3 0.6699 0.5581 

DEV 
OLBREf 

15.95 
9-36 
8.40 
6.46 
4.34 
5-00 
4.  74 
3.69 
3-61 
5.37 

TURh 
DEGREE 

35. I 7  
25.20 
20.91 
17.96 
11.69 

8.26 
6 -41  
5 -66  
5.23 
4.7m 

I LOSS-P 
1OTLL 

-0.OC 38 
0.0148 
0.0059 
U.OE46 
0.0119 
0.0057 
E+CC96 
o .o lw  
0.0152 
0.01 I 0  

TOIIO POIPO EFF-AD EFF-P Y C I I b l  
INLET INLET INLFT INLET LIMISEI 

x x SOCl 
I .OIL1 1.2905 81-87 81-31 25.72 

TP'lTOl PO2IPOl EFF-AD FFF-P 
POTPI RDT02 
1 a 

1.0313 1.1041 92.13 92.24 

STATOR 2 

VN- 1 
F IISEC 

373.8 
416.4 
438.2 
432.5 
3VP.L 
392.6 
303.4 
318.7 
373.1 
355.5 

V8-I 
F l ISFC I 

140.7 
313.9 
276.3 
257.2 
227.9 
ZOO. I 
1'36.8 
197.5 
252.2 
198.7 

otv 
DEGREE 

9.96 
9. I I 
8-20  
7.87 
7.91 
7.76 
7.94 
9.24 

11.84 
14.01 

S t  FF-A XCFF-P 
101-INLET TUT- I t ! lE l  

7b.411 79.22 
87.86 88.11 
91 .50 91.90 
9 2 . 2 3  92.51 

.(, I  49.01 
89.34 89.70 
86.22 8t.b7 
82.40 11xrOb 
711.39 19.10 
73 .C 7 13-96 

NCOPC L C O R ~  10110 P ~ I P O  EFF-AD E C F - P  ~OZI IOI  POZIPOI F F F - A @  
lhLCl  l N l f 1  INLET IYLEl  I N L E T  INLFT 51AC.F 
~ P U  LIUISEC x I 'I 
525s. 121.!0 L . C ~ ~ L  .z810 85.25 85.11 1.0111 n.9921 115.27 



OVERALL PERFORMANCE AND BLADE-ELEMENT OATA 
UNIFORM tNLET FLOW 

Baseline Inlet Configuration 

SL INCS 
CtCRE€ 

1 0.69 
2 1.55 
3 2.11 
4 2.*8 
5 2.09 
6 2.21 
1 3.2s 
I 3.81 
9 4.15 

10 4.43 
I 1  6.33 

tuah nwwio-~ m m n - 2  a - r rc  arcr-I LOSS-• wzr rtrr-• ttrr-r 
of cat t IO I~L  TOIAL POI T i n 1  

51.61 23-41 24.29 0.J931 O.23Cb G.C515 1 LC9 13.C5 82.19 
41-13 23.51 26 -91  013111 0.0595 0.0151 l:IIJ 99.01 94-03 
31.20 25.76 21.w o.rooo o.ozrz o.oorr I . I I~  ri.sr er . r t  
21.56 23-85 26.90 01~075-O.OCl~ -0.000> 1.1084 lCO.25 100.25 
16.11 2 3 . U  25.W 0.3619 0.0019 0.0024 1.0963 98.56 91.54 
13.14 13-12 25.*l 0.3651 O.OlI4 0.0031 1.0911 97.99 97.99 
IZ.51 23.11 25.JO 0.8397 0.0201 C.OC53 l.C9?6 96.39 Qb.31 
11.21 z3.te 23.19 o . n n r  o . 0 2 ~ 0  0.oor5 t . 0 ~ 1 1  9 5 . 1 ~  qr.11 
10.20 23.14 25-13 0.3199 0.0301 0.0019 1.0913 93.92 93.83 
0.01 23.W 26.69 013213 0.0564 0-0164 1.0963 18.63 88.41 
4.63 23.W 21-65 (r.3414 0.1110 0.0212 1.008) 16.63 16.35 

STATOR 1 
PUN N14 l l .  S O F E D  I 

M-I *-I P~IPI 

LOSS-C 
TOTEL 
0.02 10 
0.0 139 



ROTOR 2 

UEV 
U l i l l t  

Lt.20 
9.21 
6.80 
4.35 
2 .*9 
4-27 
b.11 
3.11 
3.30 

.?.? 

TOl lO IOIPO EFF-A0 I F F - P  U C l I  ll 1 0 2 l l O i  POLlPOl  E F F - 4 f l  Err-v 
l k l t l  I k L F l  I t1LEl  INLET LIMISEC R O T O R  a n i o n  

I S fOC1 C 
1.044b 1.1366 83.60 8-.81 24.2h 

s 
1.0142 1.0310 75.47 75.q.. - 

STATOR 2 

v ' - 7  
F T I  5'C 

461.3 
6OO.i 
697.1 
489.6 
$06.1 
311.1 
55 l .b  
5h9.4 
3 76.1 
565.3 

NCOPU L C C B R  TFII~ ~ n / ~ s  ~ F F - A O  E F C - P  102/101 COZ.'POI F F S - L I  
l ~ l t l  IYLF1 l k l l l  l h l t l  INLFf  I N L I T  51bCf 

UP* L e * l i f r  a I t 
41'41. 113.80 L.04bb 1.1204 74.05 14.60 1.UL12 U . V 8 5 1  46.10 



OVERALL PERFORMANCE AND BIADEdLEMENT DATA 
UNIFORM INLET FLOW 

B,amline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

T O l l C  POIPO FCC-LO E l ? - I  I C l l b l  
I N L E I  l h l a l  I I U E t  I W C l  L I * I S F C  

t t 10fl 



IU*  91611. SPEED : 
8 R-1 - 1  P@fW 

cctfi £6 1WLf 1 
3.5 3.30*z o.>nir 1.1561 

-0.2 o.rw9 o.+olo i . 1 6 9 ~  
-0.b C.bCI5 0.3NI5 1.1670 
-1.1 0.1818 O.?T-8 1.1511 
-0.9 O.3Ml 0.3206 1.1359 
-3.1 0.3251 0.3176 1.1101 
-3.7 0.3210 0.3027 1.1229 
->.3 'J.3092 0.2PsZ I.1191 

1-0 Q.3C5l 0.7976 1.1l18 
2.5 n.2R28 0.2153 I . l l I 5  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Barelhe lnle? C o n f i i i o n  

U. S. USRIMARY UNITS 

ROTOR 1 

CU WII. SWM tW SO. UU*r 3 
v-1 v-2 V C L  

C l # f K  F T l Y t  ?l#W 
m1.1 43*.5 2 8 l - l  
-3.0 -1-3 2 8 L O  
n5.o m . 6  2w.o 
205.9 401.9 245.9 
2 8 5 4  351.1 205-6 
n 5 . o  352.9 m - o  
2W.6 352.0 2@4-b 
a 4 . 1  3m.3 2a4-2 
283.4 3b4-• 283-4 
2U.O 341-7 ZU.0 
2at.m sso.* z01.0 

-2 -1 
f1aU *TtS€C 

U l . 2  0.0 
4 0.0 
310.3 0.0 
3 0.0 
2 5  010 
r n .  0.0 
2m.9 0.0 
2a .o  0.0 
2W.4 0.0 
rn-o 0.0 
2 0.0 

OEtW 
rmn. 
a 1 9 u  
o.OIa> 
L o l n  
&om 
L O I S 1  
0.0333 
0.- 
&O%b 
COIIl 
h t o n  
Q I 5 H  

to110 m m  WF-ro WF-• u1r.l t o z n e ~  vozmot  S.SFAO FCC-* 
IWET IWST IILET INLET L~IVSR .am aom 

t 8 LOFT t I 
1.0331 l -1OW 91-30 91-43 20-33 0 3  1 91-30 91-43 

STATOR 1 

11. SIFLO 
?o IP I  
INLET 

1.rn21 
i.1095 
1.1013 
l . tOr9 
1.1014 
1.1033 
1.1041 
l.1OSS 
I. 1059 
t . t m 5  
1.bW3 

ICFC-b 
TOT-INLET 

13.51 
8a.74 
U . 2 0  
H.H 
1*.4. 
92-55 
9o.Cl 
88-26 
.3.W 
11.63 
70.11 

*CCII U O l I  fDfTC P 0 I . O  IFF-U)  EFF-P 1021T01 PO21101 IFF-LD 
INlET INLET I l L f l  INLET INLET INLET 
RLM LIUIJEC 

STLGE 
t t t 

4192- 100.9C ,1.0331 1.1039 I!b.3* 86.72 1.0331 0.9966 86-33 



ROTOR t 

imcn 
O E W H  

0- 14 
-2.st 
-C.UC 

b-21 
2. LC 
2-19 
:.u1 
2-09 
2.t) 
4.2r 

0-1 
CE CCEE 

11.2 
9.4 
1.8 
7.7 
1.1 
1.9 
8.0 
0.2 
6.7 
8.9 

rum LNV*L 
E i m 3 E  € 

Xi.44 ZC-67 
2 5 - 3 6  2 5 - b  
21.13 25-10 
L9.CC 2S.L.4 
12.52 26.- 
0.91 24.- 
1.?S ZC.5. 
6-33 24-\* 
* .&I  24.03 
4.64 2 2 - 5 1  

STATOR 2 

SL 1NCV O E V  tWN fi 
OFGREE DEGREE OEWEE 

I -11.40 8.79 39.11 
2 -9.C6 1.99 >+.a0 
1 -11.1% 7.72 ? I . L I  
4 -11.45 1.51 31.23 
5 - 1 1 - $ 1  ?.e l  30.91 
b 2 1.66 27.59 
7 - I 5 + ! 5  8.10 27.32 
8 -16.96 8.85 Z1.4t 
9 - 8 b  1 . 0  Zb.25 

1 i  -21.94 12.91 26.22 

IrtCVR-I IrlCVn-2 C-FIC O R C C l - l  LOSS-P PO21 
7 0 1 ~ 1  1 0 1 ~ 1  en1 

HCORR ULOIP 7 0 1 1 0  POlPO EFC-60 EFF-P 1021101 P O Z I P 7 1  I F F - 4 0  
I R L E ~  I * L C ~  t h ~ ~ r  I ~ L P I  INLET INLEI S ~ ~ G F  
IP* L R L I ~ E C  % I t 
6162. lC3.80 I . O l b l  I . l b 5 8  01-00 8q.36 1.0202 0.9952 17.71 



OVERALL PERFORMANCE AND BLADE-ELEMNT DATA 
UNIFORM INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

OFV 
o t c l t t  

1o.n 
13-11 
12.1. 
l 3 . l I  
l0.W 
8.01 
6-83 
6-00 
6-00 
?.I0 

10.2# 

STATOR 1 
IU W411. SCIEO COD$ 50, W1h1 H) b 

8-2 el FZ mmm i w r o  ~ o r ~ o  TOPI 
C W C f  I W f ?  I*leT SthCE 701 

11.3 0.3121 0-21- I.OITe 1.0351 1.0816 I.015l 
12.3 o.3n1 o.zw1 1.1o3r 1.0354 LION 1.0356 
10.1 0.3659 O.2bb1 I . I IC4 1.03CS I.1lOb I.0365 
9.1 0 . ~ 5  0.2581 1.1014 1.mr1 1.1m1 1.0831 
9.0 O.3IW C.2- 1.1063 1.0310 1.10+3 1-0320 
9.2 0.3121 0.ZIOI 1.1054 1 - 0 8  1.1051 l.O>JI 
9.2 0.3130 O.tb57 I.ICt9 1.0355 l . lOl9 1.0355 
9.3 O.3lb8 0.2518 1-1110 1-0373 I . I l lO  1.0373 
9.1 0.313~ 0.2510 I.III~ I.omz I.IIII 1.0391 

10.8 O.Wb 0.2b14 1.1107 1-WZO 1-1107 I.Ob2O 
10.9 0.3030 0.2322 1.1OSY r.Wb9 1.1053 I.OII9 

PEV 
OEClEE 

11.31 
lb.10 
11.w 
*.I8 
9. I 5  
8.97 
8-85 
8.88 
9-31 

10.84 
13.20 

r C O I a  
INLET 

LIIISEC 
52.%0 

Loss-• 
TOT A'. 
0.0311 
0.0267 
0.0191 
0.0183 
0.016s 
0.0155 
0.01m 
0.0120 
Q.01bb 
0.0233 
0.04W 

tO2ltOl 

l.oses 

Sf H - A  
TOT-I*LC 

69.29 
80.19 
88.01 
91-13 
90.00 
U.06 
13-85 
82 -03 
78.55 
72.51 
Cb.71 



M U M  
2 +I I - 2  

DCC.ff 
41-b 0.L.H 0.3154 
39.1 b-2531 0.3651 
3b.l O.Zb9l 0.3551 
31.4 0.2bb4 0.w- 
35.5 0 2 - 6  0.3135 
32.6 o . n ~ ,  0 . ~ 6  
32.3 6.2.05 0-2..2 
32.2 O J U O  O.LW9 
32.6 0.2513 o . n m  
32.0 0.2624 0.2- 

.&I. sccco C ~ E  so. m t n t  no 4 
*I U-2 I.-I me-1 

FVISEC F~ISU 
3 N - 0  347.1 0-3110 0-2- 
3Y.b 3W.6 8-WCO 0-2-9 
3W.S 391.9 O.l\..I 0.3111 
4m.i 416.5 0*4161 0.32M 
413-4 el$-4 0-bSSb 0-3b10 
4w.1 6 w . i  o.,no alirc 
510.3 518.3 0.4911 0--03 
5W.7 S U - 1  0.5122 +boa3 
W . 6  5U.S O.ll2O 0.41.. 
5m-4 5 m - 1  0-5329 C-4369 

1'-I 
Fl15FC 

312.0 
in.. 
44b.6 
4m. 5 
513-8 
533.7 
555. 3 
Sl9.l 
59l.I 
601.1 

EISI-2 V-I 
CtQEE FIISCC 

0.2oc 393.4 
5.120 25b.C 
4 .WI  395.0 
2.8% 361.5 
1.120 W0.I 
0.174 340.5 
0.612 341.3 
C.376 339.6 
0-153 337.5 

-0.003 322.6 

8-1 8-2 n-l 
DCGmEF OtC.€E 

5 3.5 3.34.1 
41.0 0.5 0.3490 
36.2 0.0 0.340I 
34.0 - 0 1  0.3411 
54.4 -1.1 0.3113 
31.6 -1.1 0.3Ob5 
11.6 -1.1 0.2W7 
31.1 -1.0 0.2917 
3 2 2  0.2 0.2954 
1 0.4 0.20l0 

CfEO COO€ 50. MI MI 50 4 
IICO 1OlTD COfN) 1021 
*FT l m E 1  Sl4GE 101 
1 1.3.19 1.0144 1.0259 
924 1.0.02 1.0111 1.0240 
945 1.0182 1.0754 l.@232 
9 1.0511 1.07*4 I.OZ36 
5 I -OSll  1.0132 1.0243 
822 1.0572 1.C603 1-021@ 
805 1.-92 1.0632 1.0217 
@ I 2  1.0.25 1.3.24 1.0221 
I10  l.ob54 l.O.41 1.0223 
1 1.0671 1.oua 1 . ~ 1 7  

NCMR MORR 10110 ?0/?0 E'F-AD CCF-C 1021101 PO2ICOI FFC-A@ 
I ~ L C T  SWLCI I W T  INLET I ~ L E I  IWLET STLGE 
LCM L(III/SEC I t a 
4197. 52.50 L.OtO5 I - I I b b  82-07 82.50 1.0231 0.9910 84.92 



T IP RADIALLY DISTORTED INLET FLOW DATA - BASELINE CONFIGURATION 
O V g l l l ~ n d S t r l l S u m r m y  
Ouedl &&nmme and Blads-Ekn#nt Data 



a]olOl 
Rota l 8324 97.5 215.a 
*(a l 
lotor2 
Shta 2 

4 0 1 0 3  
Row11 8324 95.8 211.24 
WOr 1 
Rotor 2 
SIN01 2 

43094 1 
bca I 7481 91 .O 20477 
- 1  
Romr2 
Pua 2 

a 9 4 2  
Rokv l ?so3 1 . 3  m.87 
M I  
- 2  
Suta 2 

0 0 9 0 3  
Uota l 7489 W J  186.00 
*M l 
Ibtor 2 
sum 2 

430452 
Rota I 5220 60.3 133.08 
SUtw l 
Mar 2 
l 8 t a  2 

*Aiflor, corrected to Rotor 2 inkt (sution 9 

OVERALL STALL WIN1 DATA 

PEED CODE 

13;. 'r,:3ING PAGE BLANiX NOT 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline inlet Configuration 

S. I. UNITS 

ROTOR t 

STATOR 1 
. - -  

SL t P U - 1  LPSI-2 v-1 
hAD1.k lAOIU( MISEC 

1 -'.I929 u.1325 279.9 
2 r.1.t-2 0 . r n  iW.3 
3 ... 4762 ~*.05bI 274.6 
4 . .v ) i  ..,)I5 20..1 
5 a. ~ v 8  2.43a5 429.7 
b +.up+8 u.W,JL ZLUzb 
7 .-..l'il -mu291 215.0 
8 U.0114 0.02bb 215.6 
9 )..'I83 ,~.'J221 217.5 

10 -.alll a. I 4 3  2lb.O 
11 -.g.sZ & J A W  ill& 

M-1 -2 
W S K  WSEC 
2Chb 216.0 
247.9 227.9 
n1.7 z z c l  
253.8 219.3 
nb.9 m4.D 
232.b 102.d 
222.8 I 7 k 6  
216.1 173.8 
2W.4 176.1 
28P.J 166.9 
I**., I%...' 

MU( -30, SCEl 
I - 2  m-1 n-2 U-1 

lAOI4N WSEC 
0.8102 0.7623 0.9412 150.4 
0.73% 0.1700 0.9212 L17.3 
0.b- 0.703. O.oub 190.5 
0.6062- 0.- 0 . 7 W  218.0 
0.5581 0.7671 0-0 261.0 
O.5@3 0.7179 O.bZ4I 282.9 
O.%I 0.bB47 0.Wb3 296.5 
0.5925 0.6621 0..001 301.7 
OJZl*  0 6 3 9 8  O.IYl4 U4.l  
0.bbl5 0.6156 0.5914 340.4 
0.60II 0 4 0 7 2  O.5bb4 354.1 

rnLCL-. 
TOTAL 

ob30.3 
0.1679 
..I204 
O.lll6 
0.1221' 
0.0157 
010787 
0.05U' 
o.obn 
O A 2 3  
0.1053 

LOSS-? 
TOlAL 
O.ObW 
o.UI27 
0.0129 
0.0313 
0.0332 
0.0250 
0.0200 
0-30 
0.0161 
0.0154 
0.0248 

tFF-AD EFF-P YCllAl T02/TOI C02/W1 ECf-AD Eft-? 
INLET I Y t T  lG/SkC ROT01 mrm 
t t sen t t 

04.h e5.65 211.w I.1278 1.4341 04.W 05.65 

vm8-I 
WSEC 

-150.4 
-177.3 
-I# .5 
-218.0 
-2.I.O 
-202.9 
--6.5 
-3m.T 
-324. I 
-340.4 
-354.1 

vmm-2 
WSEC 

58.3 
10.0 

- 3 b 5  
-73.5 

-164.2 
-169.3 
-1OIib - 194.0 
-202.2 
-215.0 
-227.6 

I W  NO4301 SPEED COO€ 10. POINT NO I 
v-I vn-I v*-2 +I W-z I - 2  n-I n-2 m n o  TWTO m/m 

R/StC WSEC W S t C  WStC IVSEC IAOIAN RADIAN  MET IMET S ~ ~ G E  
l9b.8 174.5 193.4 218.8 36.b O.DH4 0.1866 0.8212 O.SR7 1.3779 1.13mb l d W 3  
22j.9 201.7 217.8 199.1 36.9 O.TbO3 &I670 0.0435 0 d 3 2 9  1.4052 1.136I 1.401O 
21C.4 215.8 212.5 1U.b 21.0 OA569 0.lSO8 0.0025 O.bI62 1.4795 1.1246 1.3926 
lu7.7 214.0 L0b.l 146.9 2b.O 0.5W1 Ob&Z5l 0.7b36 0.5974 1.4603 8 8  1.3786 
1U.4 196.4 184.8 119.1 24.0 u.54- U.1336 0.6602 8.5344 1.3094 1.1116 1.3206 
L l h 7  L8e.a 17S.E 114.2 26.3 0.5497 0.1488 0 6 3 2 3  0.5073 1.3630 1.1145 1.3581 
175.7 101.7 173.3 115.0 28.6 0.5642 0.1636 OJI95 0.5000 t d 5 7 1  1.1200 l.391* 
I n . ?  182.4 175.2 115.0 2 9 d  0.5626 0.1672 O d l W  O*5@9 1.3633 1.1244 1.4350 
181.2 1bI.O 1 7 1 J  120.6 35.3 0.5078 0.1681 0.bZ25 0.5126 1.3725 1.1361 1.4761 
Ib3.I 180.3 179.9 123.7 34.1 0.601b 0.1172 0.6231 015158 1.3700 1.1460 1.5199 
174.2 170.1 l7J.I 126.1 34.3 U.6380 O.ll901 0.5W7 0.4875 1 3 5 3 5  1.1% 1.5053 

lURN MOW-I ItlOVI-2 D-FAC OmtCA-8 LQSS-? ?02/ I E F C 4  
IAUIAN TOTAL 1OlAL PO1 TOT-ST@ 
4.7118 3 b 3 2  4 b V l  0.4301 0.l9lb 0.0313 0.9459 57.25 
U.bOI3 44.50 52.*0 0.35SO 0.0930 0.0207 b.9654 71.50 
2.52bI 47.96 51.99 0.3329 0.0172 0.0162 0.9769 79.67 
0.4747 48.41 50.56 0.3171 0.0600 0.01% 0.9001 n.17 
P.4113 +5.II 46-88 0 .3W 0.0109 0.0201 0.9818 75.82 
0.4~09 4i.81 42.33 0.3112 0.0115 3.0250 0.9808 79.U 
u.4~06 41-63 41-52 5.3116 &0817 0.0259 0.9014 I2.62 
0.3954 41-81 41.89 0.3012 0.01% 0.0274 0.9809 07.42 
0.4197 41-32 42.4 0.3090 0.00% 0.0290 0.9103 06 &9 
0.41+4 41.07 . 42.*2 0.3OB5 0 . w ~  0.0144 0.9714 I7.0Y 
1.4395 30.51 39.T1 0.3365 0.1294 (h0465 0.9721 00.11 

Tu/lU PWCO EFF-AD EFF-? lOZ/lul  ?02/?OI EtC-AD 
~ u t l  INLET I ~ L E ~  INLET SVACE 

t t t 
1.1271 1.39W 70.94 tr.91 1.1278 0.9761 19.9. 



STATOR 2 
SL €PSI-1 LPS-2 v-I  

kbI)l&M LALIIAN 8 I I t C  
1 L 1 1  # I  *.l*CI 240.4 
i >.r*V3 u.A*. is.* 
3 J.~7r* .r. 162 146.5 
4 Y 1 ~ 5 5 k  J.a3h)  ~ 3 7 . 1  
5  ,.\346 .,. 331 21d.4 
6 +-,289 .dl, 1)3.b 
1 C.UJI bdZL7 1r-.1 
8 . 186 <.Uleb du3.3 
9 a.d1*9 a-Jl39 2aw.* 
I(, J.,>?r , . d l 1  Al*.t 

IU) W4w. *ED caoe 10. COIW no 1 
-2 -1 W-2 - 1  0 2  *-1 M-2 U-l U-2 no-1 #*- I  V*-1 V*-2 
WSEC VSEC V I F C  I 4 O I U  I A D I U  V S K  W%C W I H  lVLtC 
P l 2 d  35.5 157.3 0.2016 (L.5088 0.4*?4 0.- 191.0 2m.0 hbb12 O.b?Ol 2U.S 2Se.S 
05.3 W.C 141.5 0.1-+ OGIU. 0 1 2 1 0  O.T)SV 1144 223.4 O.WZ o.nzr zw.1 m.1 
111.6 2b.U H a &  0.1238 0.5OB1 0 4 2 5 3  0.1206 230.1 236.9 0.0531 0.1115 ZW.3 252.S 
216.9 25-1 11 .I 0.1105 0.4699 0.6135 0-UH 24?.3 151.1 O I U I I  0.1290 3064 am-I 
n1.e z5.u +.*.I 0.1-3 o . u u  o-$532 o.lr31 tua rn.4  0.9- 0 .n~ a2a.s 2n.9 
a01.0 27.1 w.2 6.1494 0*43*@ 0.~311 0 . ~ 5 ~  an.* rpr.2 0.9437 0.n- r u r  20i.r 
111.1 n.2 05.1 o . 1 ~ 5  0.44~1 o.sss* o . w r  rlra 3 l r . a  o . ~ o  o-oon u9.1 nr.r 
110.1 30.3 02.7 0.1621 b 4 W 1  0.9431 0.SWO 3U.l 330.4 1.WTI 0.0- 3SS.2 mr 
114.1 =..o 89.1 0.1ns 0.47~0 0 . 5 ~ ~  0 . ~ ~ 7 0  w4.3 W3.S I-OIW 0.- a . 6  am.3 
I W . ~  34.1 90.5 o . 1 8 ~  o . m a  0 . ~ 3  o m i r  3 5 4 s  3 r . 5  1 . ~ 3 9  o.nrr swr mr 

(I*IW(-2 M A C  -4 LOSS+ 
TOl*L 101AL 

jS.13) G.UW 0.0107 0.0192 
51.- 0.2141 0.1125 9.OIH 
51.60 09- 0.1632 0& 
We36 ( . a 3 1 1  011158 LO205 
5 h 7 1  0.21- 0.0269 >.OW3 
41.- YsZIOL O.UZ59 0.0059 

0 3 1 0 3  '0.0114 O.OW3. 
4b.U 0.1929 0.0364 0.0013 
64-58 0.2109 0.0831 0.01m 
31.~9 n.zz*s 0.1319 o.0~16 

TO/IU ?W?O tFF-AD ESP-? WCIIAI 102/lOl ?OW?Ol EFC-AD EFF4 
lhCC7 I W E I  l W C 1  I Y E T  R t l S K  

X Y  
norm npm 

RW W4W. SPEED COOt 101 PO 
VO-z 8 1  0-2 11-1 1-2 mlm TWTO 
VSEC RA01hN lAO1lN I W E 1  INLEI 

-5.6 Jd7b-0.0221 91895 0 1 7 4 0  l.bT14 1.2210 
-19.5 0.513b0.0426 0.1111 01U39 1.1lOl 1.2114 
-7.2 (rAl9O-b.0301 0.6113 0.b401 1.6113 LJO31 
-5.9 o.+nt-o.~zbz u . r m  o.rs54 1.br36 1 . n u  

-11.3 0.62424.05b2 0.5990 O.5bOl 1.5020 1.1134 
-1.6 0.4268-0.0011 0.5692 0.5421 1.5651 i.1768 

3.3 0.4343 G.0115 0.5594 0.5243 1.5404 1.1815 
7.1 0.4114 O.O+Ol 0.5633 0.5201 1.5400 1.1-4 

I- 4 0.4593 J 9 5 U  0.5510 0.5129 1.5433 1.2116 
1.1 0.5118 0.3414 J.5021 0.U9O 1.5016 1.229. 

-@-I V.*-2 MICO 
U U C  VSEC I I n E 1  

-1.i.S -52.4 I.?.., 
-i0&2 41.9 10- 
-103.3 -111.9 1 . m 7  
-wra -141.6 1.- 
-261.1 -1.B.3 I 4 W 1  
-272.1 -2lS.O 1.614a 
-5W.1 -220.2 I.Ws0 
- m e 7  -247.1 1 4 1 2 2  
-310.2 -254.4 1 . a l  
-322.0 -265.9- 1.5W0 

rCU* bcOnl 1DITO ?01CO LFF-AD EFC-C 102lTOb ?02/?01 tCF J D  
INLET 8NLEl l W t T  lNLtT INLIT INLET SIAW 

n r o n t c  ~ c r s t c  I s ' x  
811.1% $ f * (  I.l911 I.b',m 72.01 14.54 f.OCl1 0.9589 63.01 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

ROTOR 1 

STATOR 1 

~ 0 2 ;  IECF-P SEW-A .*-I 11-2 ma-A -*-a wuvo 
PO1 IOT TO1 RAOIAN (1.01U USFC W S t C  I*Ltl 

1.3731 n.m n r o  rcwv+o.zlu -1r.r  rcr a . 4 ~ ~  
1.4539 03.15 02.24 0.62014.Ol¶ - 1 7 1  19-5 I e U 7 3  
1.OU Ol.21 H a 6 1  0.M- 0.1474 -111.4 -33.1 1.5244 
1.4112 0.52 85.04 0.7lSS OJITO -211.9 -TO.* 1.5001 
1.3152 0 l . H  01.02 0 ~ 0 1 Q I  0 4 1 0 0  -2b1.7 -157.4 1.- I.*II~ m . 2 ~  04.40 0.a- o.nn 402.0 -141.3 1.as6 
1.4% 1.31 0 7 1 9  0.9355 e . 1 ~  -nr.~ -173.1 1.4095 
1.4*bO 92-20 91.14 009lOb OJ2b4 - m o b  -IN4 1.4110 
1.4304 W.2* 0 9 4 0  1.0051 0.0501 -324.0 493.S 1.UI. 
1.5152 90.39 09.15 1.0421 OrW10 -34Od -2Ob.O 1.4310 
1.5076 06.01 85.W 1.0b50 0 . W  -354.0-210.2 1.- 

TWTO CWM EFF-AD WF-P MCI(AL t o z n a i  p o r n o l  cw-ra rir+ 
INLET I I L t T  INLtT INLET IC/S€C (10m nolm 

1 t son 1 1 
1.133~ '  1.4544 04.53 05-33 210.43 1-13S3 1.45bO 04-53 H e 3 3  

LL I K S  l lCn ULV 
YALIAN U O I U  RAGlAN 

l-hrl ,> U.JLb1 *.PI95 
2-4.W8, 0.U512 U.219u 
3 - ~ . 1 I ~ I - u . ~ I U  4.1495 
4-U.ISl a-U.OW 
5-r.lOkO.ril.1 I .I%* 
6-a.1521-. a d 3 1  u.1497 

0-2 
RADIAN 
0.1951 
0.1763 
0.12s 
0.1263 
0.1345 
0.1533 
0.1661 
o . n a  
0.1700 
o . l n s  
0.2019 

TUUI WWR-1 IWIVn-2 WAC OnfGl-0 LOSS4 CO2/ 
RAOlU TOTAL 101AL POI 
a.lIC5 35.16 43-13 Y.4b01 0.1470 6.0304 0.V493 
U.6116 43-71 50.69 0.3841 0.1020 0.0227 0.9631 
0.5+70 47.11 51.46 0.3590 0.070, 0.0171 0.9760 
0.4917 48.35 50.19 0.3433 9.0592 0.01S2 0.9114 
0.4379 45-49 45-21 0.3112 0.0644 0.0187 0.9132 
0.4301 43-02 42.07 o.34OI O.Wl6 0.0109 0.9I52 
0.4339 4b.U 41.14 0.Y22 0.WIV O.OfL1 0.9063 
u.+179 42.23 41-49 0.3341 0.0115 0.0201 0.9057 
0.4410 41.45 42.98 6.3306 0.Q.35 0.0221 0.9847 
0.4413 41.10 63-01 0.3363 0.0790 0.0176 0.9116 
0&12V 38.90 49.55 0.3724 0.1272 0.0451 O.Q?Lb 

-: ' )DUCIBILlTY OF THE 
'IN& PAGE IS POOR 

COOC to, WIN1 NO 2 
m n o  m/m 
I N L t l  STAGE 

I 1.1312 1.3035 1.391U 
1.1259 1.4019 
1.1205 1.3151 
1.1175 1.3502 
1.1217 1.3050 
1.1201 1.4227 
1.1311 1.4b90 
1.1451 1.5104 
1.1560 1.5551 
1.1659 1.5426 



ROTOR 2 

STATOR 2 

TURN 
AAOIAN 
..%I. 
u . W 1  
S.3078 
O.L*l 
v.1u2 
0.1Ip. 
Y.M<b 
&an3 
..out 
O.JU3 

!D coot LC, WIN1 M) 2 
U 4  #*-I #*-I 

WStC 
2W.7 bob399 0.5603 
228.3 e.7169 e.bO54 
2Y.O ,..YO 0.62.1 
251.6 0.#674 0 . W  
207.3 0.9109 0.b92b 
800.1 0.9341 
t1j.2 0.9510 0.6962 

3m.s A3.r 0 . ~ 4 9  t . 0 1 ~  0.741. o.?+oi 
3H.3 1.0206 O.7.U 

T02/101 P02/?01 ECC-AD ECC4 
M T O I  H I T R  

1 t a 
1.0706 1.2924 96-48 H - 6 2  

V C I  W-2 0 -  B-2 kl 
WSEC WUC RAOllN RADIAN 
151.3 2.6 e.1695 0.0141 b.6240 
1*3.4 0.2 0.6504 O.OCO9 0.6469 
131.3 -2.9 0.60104.0144 0.6439 
121.5 -5.6 0.56884.02W 0.6264 
1bb.b -4.6 0.5445-0.0265 0.5C2Q 
ldl.1 - b 9  0.5635-0.0420 0.5520 
112.0 -2.3 0.6053-q.0142 0.5398 
110.3 -1.4 ~.5014-0.0007 0.5460 
116.3 4.0 0.6118 0.0240 0.5473 
1 3 0  3.1 0.6210 0.0190 0.5253 

LOSS4 
TOTAL 
0.0296 
0.01r9 
0.ob.8 
O.OOM. 
0.0190 
6.0149 
0.0129 
6.0145 

t3::: 
U U I P  TO110 PO/CU EFF-AD LCF3 T02/101 ?OZ/POl ECC-A0 
INLET I*LET i w n  INLEV IMEI INLET STAM 

LIOISIL NG'5tC a .  a 
8 7 1 . ~  97.0 1 . 1 2 ~  1.111rs 83.37 u . 7 0  1.0786 0 . ~ 7 1  91.71 

CWE 10. ?DINT NO 2 
m n o  mtm mz/ 
INLt l  STbGE '01 

I d 2 0 9  1.3006 1.081$ 
1.2234 I -2527 1.0772 
1.2l44 1.2MI 1.0TN 
1.2063 1.2690 1 .O712 
I .ram 1.2903 I .OTIT 
1.2074 1.2852 1.L7U 
1.2150 l d 7 7 5  1.0792 
1.2354 1.2757 1.0111 
1.2519 1.2727 1.W20 
1.2634 1.2767 I.OIS 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

S. I. UNITS 

ROTOR 1 
RUN NGlMo SVEtC COOC 10. VOlb7 NO ' 1  

b1-2 8-1 I *-I n-2 U-I 2 # * - I  **-I v*-1 ue -2  
RiSlC LbCIAh $bOlbh MISLC NlSfC Nl5tC #/StC 
112.1 C.0 0.1116 0.1411 0.1641 151.4 111.2 0.1116 0.6020 281.1 202.9 
2C1.9 L e t  0.1151 5.1414 C.1601 117.1 119.1 0.921) U.6141 299.1 101.1 
111.4 c.c o.bi i#  0.161- O.IZ** 191.5 201.2 o.*n* 0 . ~ 9 5  ~1s .1  220.0 
1 3  L C  O.bJ4t C. lb$I  0.1V4C 211.0 225.6 1.01S3 0.6155 Jl0.0 223.8 
131.9 C.0 0.6214 0.1413 0.6194 261.1 265.1 l. lOJ6 O.bb25 l H . 2  221.9 
IJ6. i  C.C 0.6150 0.6149 0.6424 182.9 115.6 l.LlS9 0.6661 162.0 232.0 
139.6 C.0 0.6615 0.6511 0.6261 2W.4 111.0 1.1211 0.6161 366.1 216.5 
136.1 0.C 0.6116 C.6315 C.6119 3C9.1 110.1 L.IS14 0.6902 S12.1 241.4 
145.2 C.0 O.lJ31 0.6CS2 0.6111 M 4 . 1  124.1 1.1191 0.6106 180.9 240.1 
I c 0 . 1  0 . 1 3  c 340.4 u o . 4  1 . 1 M I  0.6903 190.r z45.r 
151.t L.C O.IC11 C-5111 C.5111 356.1 154.0 1.2111 0.6945 401.S 241.9 

STATOR 1 
. - 

.u FPSI-1 *PSI-2 
llbOlUl YAClBh 

I 0-2633 U.1482 
a 0.1435 o. r l r s  
1 0-1011 0.1861 
4 O.Cl14 O.LlC3 
> O.C52* 0.0516 
4 0.04t0 0.t4t6 
1 0-0418 0-C449 
1 O-J37* U-(401 
9 C.03C1 0.1332 

LC 0.CLIb 0-OZCO 
11 O.LL16 G.LC19 

PO2IPCI EFF-AD 
STAGE 
: 

C.9118 8C.31 



ROTOR 2 
n *PSI-1 

. l a01  A* 
I 0 . twu  
2 0.1G11 

U.OA5l 
b 0.0111 
3 lI.C1bO . 0.0110 
1 0.0112 
I u.0011 
v 0.00*9 

LO O.Ot3O 

ILL# O f b  
PACIIh CbCIbL 

-0.CObl C.15bi 
-&a LC18 C.llC4 
-0.C24b C.1926 
- u . t r w  L . I ~ C ~  
-U. 1328 C.145C 
-u.1111 O.1616 
-0.Ck84 C.15S2 
-u . l t rs  c .16~4  
-0.1211 C.215b 
-0.15Cl t.1311 

C.Zb&I 

*LCPP YCO** 
I * L * I  I * L I I  

IAllrSEC l C f i # C  
611.** *&-I 

1EfP-P SEW-A 
101 101  

109.12 109.11 
102.30 102.40 
81.55 18.S4 
92-48 S2.66 

105.23 109.64 
103.12 103.17 

w .19  94.17 
96.11 2b.bO 
M.11 94-15 
W.01 1 t . l F  

be-2 
Cf SIC 
151.v 
1.1.1 
115.1 
115.5 
IA5.S 
141.1 
113.9 
159.1 
111.1 
194.3 

PO11 
POI 

c.r 10s 
0.9165 
0.9901 
0.99sa 
O.FSI9 
0.VV60 
0.VVbZ 
C .203  
0.11901 
C.5149 

V0-2 
*I SIC 
lb9.9 
111.9 
191.6 
2 IS . l  
242.0 
246.2 
241.9 
2bZ.S 
261.4 
279.4 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORT€ D INLET FLOW 

Baseline Inlet Configuration 

S. I. UNITS 

ROTOR I 

STATOR 1 

*WOW-2 0-CLC fJNf6A-C LMS3 PO2/ 1ECt-C XECCJ A*-1 89-2 I**-$ 
t n i u  t c r r r  r o t  lor ~ r i  r r o i r ~  arotrw u ~ s t c  

31.13 0.4511 0.2650 O.EbO* 1.3045 74.42 73.44 0.39464.2294 -142.4 
45.38 0.41411 G.OOL5 0.0226 1.3831 91.14 80.72 0.6328-0.0531 -15F.4 
4 1 d 2  0.4141 0.3267 0.0073 1.3796 96.a7 ob.71 O.b781 O.lb55 -178.4 
41.41 0.4277 O.:,323 O.bO91 1.3560 91.79 9S.61 0.7111 0.3225 -195.9 
4L.'l5 C.4220 0.C352 0.0087 1.3390 14.l6 14.43 0.8118 0.6114 -239.3 
4l.LT 0.4207 O.OOb' 0.0011 1.3697 **.04 81.99 0.8121 0.7171 -254.3 
40.33 C.411Y-C.*llt -I?.0021 1-4003 1C1.35 101.02 0.9406 0.7107 -2bt.4 
31. l r  0.4243-C.CO1b 4 .0020  1.4221 101.11 I C l . l ( l  0.9167 O.C1$4 -271.4 
37.30 0.4441 0.0307 0.0019 l.4ZV1 96.GO 95.19 1.C170 0.8951 - n l . 3  
35.60 0.4648 O.07bl 0.0182 1.4591 90.53 90.01 1.0479 5.9004 -305.9 
S2.9' 0 . r301  1.1351 C.032t 1.4563 83.54 82.64 1.0733 0.0593 -318.2 

T U ~ T O  r o n c  r r r - r o  t : r 4  wc i / r i  
t k l f l  INLIT 1NLtl  lNLr7 LtfSfC 

I 1 so* 
1.1653 1.3132 02-31 O?.bL 101.St 

SL IUCS 11ICM DFV TURN &MOW-1 PMVI -2  0-CAC CMt6L-P LFS$-C ?02/ 

~ c r * ~  i ~ , / i o  r c n n  ICF-AF i ~ r 4  1 0 2 1 ~ 0 1  ~ 0 2 / 1 0 1  t r r - A O  
lNL i1  l N L f l  1NLtT l N L f l  1NLiT S1AGf 

van/*rr w I 



V-I 
*lSFC 
231.2 
2 4  3.0 
2?7.S 
22C.. 
201 7 
1.; -4 
ne*.. 
1.0.1 
I8C.2 
172.1 

Rir, m3C. SCt€O 
*-2 .01.0 

InLC1 
0.C401 1.5410 
o r m  x.rorv 
G.65bS I.U*Z 
0.6329 1.W81 
0.5376 1.U35 
CJ27C 1.4554 
O.IOR 1.4399 
O.SO52 1.4- 
G.bQ7Z 1.5342 
O.4Yft 1.39.1 





ROTOR 2 
L 3 0 *  SCt tC COW w. WIhI m 2 

l L b I  
b l t  Ib. 
C..ZCC 
0,405i 
O.??iS 
C - i t 6 3  
C- I 4 9 3  
C- lCCi  
C.CC14 
C.Cf II 
C.Cil5 
c.C.4; 

STATOR 2 

ILCC C f b  
YbCIbb C l L I b L  

-0.1C72 C.I33C 
-6I.1113 C.1431 
-C.1312 0 - 1 i t 5  
- 0 - a l e 3  C - I > %  
-G-;15* C.14CI 
-0.2Ct5 C.1215 
- 0 . I t l 5  C.1441 
-0-sa42 c.171c 
- U - i 5 1 9  C.2103 
-0.2554 C - 2 6 t l  

116L 
PIC lrr 
0.1151 
0.6455 
C.bl3C 
0.5vtc 
C.5iIC 
0.54.. 
R.?f 4c 
O.¶isl 
0 - J I I C  
C . 5 i l l  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RAIIIALL'.' DISTORTED INLET FLOW 

Baseline Inlet Configuration 

S I. UNITS 

m0R 1 
C C S I - I  ECS 1-2 b - I  
I.(ilIh I b C I b h  C I S M  
&2OS% 0 - 1 6 5 4  1 9 4 - 0  
b I A C l  0.1342 IC1.C 
O.Ib25 U.1051 1CS.O 
O I I U C  2.CLSL iCC.5 
0 - C W *  L L 0 9 M l  194.1 
O.OlC1 0.0445 1 t i . C  
0 - 0 5 6 2  O.C345 112.C 
o -c*+1  U-CZ41 161-1  
o.*=a* U.CCS5 161.2 
0-ULb* 0-CCC2 154.1 
~ . u u I ~ - v I C C I ~  152.1 

bb-a 
CISEC 
1Sb.I 
Its.. 
1U.l 
144.1 
125-a  
U6.O 
125-6 
13C.l 
.30.3 
1 4 3 - 1  
146.1 

LOSS-P 
1 0 l I L  
O.u.5 
c.0401 
0.0195 
a.0110 
0.0254 
C-G242 
C-CI91  
0.025a 
L-0- 
0-US02 
0.0512 

SEFF-a 
tor 
15.05 
a 5 . w  
9 2 - 6 1  
9 3 - 3 3  
Y .1U 
1 9 - 5 8  
9 1 - b 1  
n . 3 1  
8 3 - 6 3  
n.31 
1 5 - 3 9  

1C410 FCIFC EFF-AE EW-• b C 1 1 I l  
I * L ~ I  I A I C ~  I r L t r  I U E ~  W L ~ S C C  

a 8 SCC 
1.115C 1-4CCC b4-63  a s - 5 4  183-CS 

STATOR I 
v4-1 
C ISEC 
1e1.2 
116.5 
154.1 
129.4 
1'2.4 
l i i . 4  
1 2 5 - 0  
1 I L . I  
135-9  
142.0 
14.-5 

H - 2  
CISEC 

3 0 - 3  
33.3 
29.2 
i 4 . i  
2 2 - 5  
i 4 . c  
4 6  -9 
i1.l 
30.0 
33.e 
3 3 - 1  

l L C C l  l C l 1 C  fC'4PC EFF-AC EFC-C 1 0 2 1 f 0 1  *OZ/POI ECC-I0 
I R L C l  I L L * (  I b L f I  ICLET I n L C 1  S74Ct 

Mb01S#< I t  1 
1a6.25 I.IISC 1.3896 80.2C 11.01 1.11w 0.98'6 Oc-20 



I ~ C C  crr ILIL b b c b n - ~  ~ n c v n - 2  0 - t b c  c n ~ ~ b - t  LOSS-? ecaf 
1 b 0 1 b h  6ICl.b # I t  l o b  l C 1 4 L  I O l b L  C 0 1  

-o.Ci?r C .15 l i  ~ . 1 ? 3 t  Je.25 44.6% C.bHL C.lJbC C.LZ4b O.*7b3 
--U.OIS~ c.8-s 0 . i 3 ) i  *+.)I be.30 C.~IH C.O#I# 0.01m 0 . q . ~  
-0.C430 C . l l I D  C.IC33 41.1) 52.14 C.34S6 C-0964 0-LC63 0 .9941  
-u. ICOI C . I i I 3  O . t?*1  b i . 0  5 2 - 5 4  L.3bZC C-CISC C.OCb3 J.VV5t 
-G.IYIV C . l i ' C  0.U.i 48-12  4 6 & @  C.35.5 <.Of% 0.0103 O+.C3b 
- L a 5 3 3  C,111(1 C . & l l i  41.21 b6.6S C.312V L-0I.C 0 - C I W  OIVCI I  
-o.CsCP C . I l c l  C.6486 44.b. b5.SC C . r * l l  L.C*ai  ~ . C I t l  O1*V3V 
- u . l i l b  C . l l C l  C . t i 3 i  4 9 - 2 4  4b . lC  C.3b- C.0414 - .OI57 O.qV23 
- & - I 3 6 7  C . 2 i l b  C - t l b i  4+.b# b6.3a c.SV-8 c -O6* i  0 .0231  0 - 9 1 b b  
-O.ISCI C.2552 C.( i lb a2.12 4 3 - 2 4  L.4JbJ L-Cab1 C.0304 0.qbbS 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

S. I. UNITS 

ROTOR 1 
I L  6C.I-? fC'1-2 

OALI*W PACII* 
1 0.rnil C.lCZ" 
2 C.IC4I 0.1:-* 
3 C.lSZ? 0.1647 

o.~?=c c.0et.s 
.i C.436: 0-CtCO 
c C.W- C.c4or 
7 0.J.e- O.?407 
C D.Cl t5  C.C?lt 
9 F.CZ43 C.Ol4; 

10 C.FI00 C-CCZb 
11 O.CC?b-L'.-016 

TGnO C-0 FFF-A0 FFF-? K I I b I  102/701 COZIC>l EFF-AD EW-? 
INLCT 1NLfT INLET INLCl KtlS€€ ROTPI V D l O I  

7 * son ? t 
I.C*l' I - l b W  W.36 88.62 117.01 1-0519 1.lbOb L8.36 08.62 

STATOR 1 
@VI kC430. SPEED C X E  63. KIlWT )(D 1 

w - 2  - 1  0-2 1 -2 , o m  Tono rwm 1021 
WISEC RAOIAU I&O1AN IlLET XNLCT S'A6E TO1 

73.8 0.9019 0.1TM 0.524Q 0 . S W  1.1440 0 5 5  1.1250 1.0551 
23.8 0.7572 0.1590 0 - U U  0.4349 1.1869 1 5 4  1.1668 1.0547 
1t.2 0.6613 0.1249 0.5209 0.4245 1.1863 1.0511 1.1653 1.0511 
17.2 0.6064 0.1225 0.4960 0.4099 1.1780 1 . W l  1.1578 1 - W l  
1b.0 0.5421 0,1245 0 - Y J I  0.3162 1.1592 1.0461 1.1448 1-DM1 
16.8 0.5330 0.1335 0.4314 0.3619 1.lbW 1.0470 1.1552 1.0110 
17.6 0.5P7 0.1bO3 0.6212 O.MS3 1.lS45 1.04W 1.1643 I -OW6 
11.6 0-5166 0.1429 0.4214 0.3599 1.1525 1.0481 1.1698 1 . 0 U l  
17.6 0.5643 0.1.49 J.4IW C.3531 1.14*0 1.0534 :.I734 1.0534 
1P.4 0.6163 0.1550 0.4038 0.3435 1.1459 1.0593 1.1761 1.0593 
20.2 0.6611 0.1799 0.3717 O.325t 1.1369 1.ObZ1 1.1617 

~DUCIBIL'ITY OF THE 
iXAL PAGE IS POOR 



STATOR 2 

v-2 v@-1 
IISEC mnrc 
1es.a 116.0 
1e7.5 149-1 
17m.8 146.0 
166.3 142.9 
146.3 132.7 
137.9 130.8 
135.2 12#-5 
131.q 125.3 
128.. 122.1 
I lb .4  115.9 

TCITC ? 0 m 0  FCC-AR FCF-C ~ I C I I A I  102/701 POZIP61 tFF-bD E F C - ?  
1k l fT  INLET INLET I*LFT KCISFL RPTM l 0 T m  

t * so* I x 
1-tT31 1.24IC 87.37 17.75 13C.12 1.0?02 1.07C9 9*.84 91.85 

I n S S d  ?02/ 
1PTbL POI 
C.0354 0.975* 
0.0147 0.9892 
0.0210 0.q852 
0.0286 0.4833 
0.0515 0.P762 
0.0442 0.9843 
C.ObbC 0.9712 
0.Gb80 G.9797 
O.ob32 O..llP 
0.0526 O.98CO 

CWE 63. PC 
l o n o  
I~LET 

1.0093 
1.0854 
1.0796 
1.b733 
1 sob04 
1.06l9 
1.0655 
1.0713 
I .0153 
1.0811 

I E F F - A  S t P C - P  
101-STC TOT -SlC 

74.13 74.62 
16-24 16-98 
76.28 76.53 
17.11 77-92 
9 1 . 0  91.93 
84.54 84-63 
47.91 48.13 
51.61 51.81 
58.32 58.50 
53.03 53.23 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline l nlet Configuration 

S I. UNITS 

ROTOR 1 
RUN ~ 3 0 .  srtto ~cmt 63. POINT r 2 

SLFPSt-IEPSI-? V-l V-2 V11-l VM-2 V C I  VO-2 I 8 2  M-1 N-t U-1 U-2 M*-1 Ma-1 
LAJIAN CASIAN WISEC )(/Sic WSEC 11IIFC WSEC WSCC RADIAN RAOIAW 11/S€C RISlC 

I O W  0 2 9  1 2 0  I 2 2 0.0 144.3 0.0 O.8bt7 0.3834 0.5598 9 9 3  100.6 0.4844 0.37.4 
2 O.;CI? 0.1207 129.5 188.5 129.5 136.2 0.0 130.3 0.0 0 7 6 1 1  0 3  0 5 6 0  l lL.1 119.0 0.5089 0.W31 
3 0.1911 0.1044 130.9 176.2 13C.I 135.6 0.0 112.5 P.0 6 9 1  0 0 5 1 6  124.5 130.6 0.53W 0.4027 
4 0.1242 C.OC54 130.6 166.3 130.6 132.8 0.C W.6 0.0 0.6426 0.3894 0.4874 136.7 141.5 0.Sb37 0.40- 
3 0.07- 0.0.iE6 1t6.1 147.2 126.1 122.0 0.0 U2.5 0.0 0.5Y6 0.3758 0.4305 164.2 16b.4 0.6168 0.U32 
6 0.06.3 0.0441 118.7 141.5 IIC.7 116.0 0.0 m.8 0.0 0.59W 0.3530 G.4127 177.4 IT1.1 0.6349 0.4472 
7 0.rH10 0.034- 113.9 139.5 113.0 116.4 0.6 76.9 0.0 0.5835 0.3385 0.406t 5 IW.9 0.W- 0.4670 
L 0.C352 O.O?OS 110.2 137.3 110.2 113.4 0.0 n . 4  0.0 o . m z  0.3273 0.3-5 1 . 2  IH.~ 0.6631 0.4752 
9 0.0IC3 O.OOt(I 106.4 134.8 106.4 105.0 0.0 84.5 0.0 0.6772 0.3156 0.3- 203.2 203.2 0.6807 C.45- 

10 0.0030-c.ooto 102.0 r3c.o 1c2.o 96.9 0.0 c8.c 0.0 0.7374 0.302c 0.3782 213.4 213.4 0.m15 0.4577 
Il C.POnl-O.OC?I 100.6 127.0 100.6 90.5 0.0 W.3 0.0 0.7844 0.2901 0.3682 222.1 221.0 0.?226 0-46W 

STATOR 

INC* OEV 
RADl AN WADIIN 
0.07- O.?Y?Y 
0.0023 0.2333 
O.1OIC C.23C. 
C.IOCO o.zotz 
C.IO71 C.11C2 
O.IZC0 O.CPO1 
0.1426 C.C817 
0.1572 0.077: 
0.1134 0.6751 
C.tIb9 0.1042 
0.1913 0.1622 

LOSS-P 
101 AL 
0.0683 
0.0204 
0.0114 
0.0092 
C.0134 
0.0100 
0.0031 
0.0061' 
0.0261 
0.03C3 
0.0464 

XEFF-? ILFF-A 8'-1 81-2 
TOT TOT RADIAN RAOIAN 
78.M 71-62 0.658*-0.280* 
92.H 92.77 0.7)16-0.0821 
95-16 93-66 0.7639 0.1321 
96.20 96.11 0.0015 0.3053 
93-20 93.14 0.9164 0.6037 
94.39 H.27 0.9818 0.7044 
98.63 n . 6 0  1.0215 0.7571 
97.20 97.13 1.05H 0.0033 
86.28 05-93 1.0087 0.84b8 
7.~12 79-91 1-1248 0.9128 
74-56 n . 8 9  1.1455 0.9688 

TOnF PCnO BPF-A0 FFF-? UCIIAI T02/101 P02/P01 ECF-W EFF4 
INLEl IYLE7 . INLET INLEl KC/StC ROTOl ROTm 

? I so* t t 
1.0537 1.1773 69.C5 60.30 130.96 0 3  11715 89-03 W.30 

0-1 
RADIAN 
0.9319 
0.7875 
0.6918 
0.6353 
0.57P4 
0.5767 
0.5761 
0.5605 
0.6377 
O.baC6 
P.73PS 

8-2 
RADIAN 
0.1920 
0.1684 
0.1335 
0.1292 
0.1303 
0.1362 
0.1544 
0.I572 
0.1brJ2 
0.1803 
0.1t65 

FFF-LO fL4 
tLLfT INLFT 
I ?  

84.24 86-58 

LOSS-? 
TflAL 
0.0284 
0.0177 
0.0137 
o.olw 
0.0175 
O.GlC7 
0.0165 
0.0181 
0.6181 
0.0201 
0.0390 

t o 2 n 0 1  

1.0537 

M-I 

0.4978 
0.5159 
0.4916 
0.4761 
0.4316 
0.4181 
0.4154 
0.4117 
0.4056 
C.3955 
0.3860 

R U N  W430. SPfFO 
11-2 PO/PC 

INLFt 
0.3466 1.1462 
0.3915 1.1146 
0.3946 1.1885 
0.3825 1.1829 
0.3574 1.1670 
0.3443 1.1637 
0.34+2 1.1648 
0.3409 1.1644 
0.334C 1.1626 
0.3241 1.1SC9 
0.3070 1.150e 

COOF 63. ?@ 
Tol l0  
INLEV 

1.0542 
1.0537 
1.0510 
1.0488 
I -0474 
1.0409 
1.0514 
1.0501 
1.0584 

, 1.0642 
1.0693 

V'-I 
WSEC 
162.5 
870.7 
180.3 
l8*.0 
207.0 
213.5 
218.0 
223.3 
2 2 C 6  
23b.6 
243.8 

Mna 
INLET 

1 .1nr  
1 .a011 
1.1- 
1.1915 
1.1747 
1.1711 
z . I n *  
1.1710 
I . I U 7  
1.1654 
1.1.11 



ROTOR 2 
*U *M3ot SCIIO coot b3. COIN? No 2 

S L F C ~ ~ - I ~ P S I - Z  V-1 V-2 VN-l VI-? VCI -7 a-t - 9  hi w IS-% 11-1 I*-. Y.-. Y.-* . -  - 
*/SEC 

22.6 
21.5 
11.4 
16.4 
15.6 
17.0 
18.3 
18.7 
20.1 
I*.? 

- .  
WSEC 
123.6 
134.3 
?44.3 
-55.1 
l m . 4  
18C.O 
196.6 
208.0 
215.9 
223.1 

. -. 
W S C C  
143.b 
154.9 
162.4 
1bb.6 
1a5.4 
186.4 
l W . 4  
1*s- a 
1W.O 
203.2 

v n n o  r o n c  EFF-ro r r r 4  u c l / r l  TOZ/TOI COZ/CCI EFF-AO EFF-. 
INLEI IWLET IWLET INLFT KGI5EC R C I M  ROTOR 

7 1 SON x x 
1.OF10 1.2750 PP.78 C9.17 131.2q 1.02S9 1.0922 9t.52 -8.54 

DEV TMN 
RbDibN CB@IbN 
0.14Cq C.665) 
0.1223 0.597° 
0.1ow 0.5414 
0.10- 0.4995 
0.1317 O.*?Cl 
0.1245 0.4(64 
0.1351 0.4934 
C.1550 O.b..C.l 
0.2039 0.4154 
0.1380 C.4114 

:WE 63. M I N T  NO 2 
l O l T 0  PG/CO 
INLtT STAGE 

1.0911 1.1101 
1.0182 1.1021 
1.0836 1.100b 
1.0786 l e W 5 2  
1 .Oh90 l.C#OO 
1 .PTO8 1.0735 
1.0756 1-0654 
1.0137 1.0651 
1.0813 l.Ob80 
1 .0935 1.0669 

WCPPP ~ n / i o  r o n u  r r r -AO t r r -?  r o z l r n l  COZ/PUI trr-*O 
lNLFT 1NLEf INLET INLfT INLFT lNLf'l  STBGF 

t b @ f S E C  ' C J f y  7 I 7 
*bb.tC 1.0e10 1.2631 85-43 @5.*3 1.0259 0.9912 IC.55 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FlOW 

TIP RADIALLY DISTORTED INLET FLOW 
Baseiine inlet Configuration 

ROTOR 1 

STATOR 
h FPSI-1 

UbOlAh 
I O.II1P 
2 0-1385 * 0.riCll 
b O.*lb* 
5 fl.C%Yb 
6 0.03:o 
1 0.0530 
U U.CbE I 
9 0.0430 

l a  0.~212 
I 1  U . 0 l l l  

Clb IL6L 6*CbC-l LhCW*-2 C-FAC CIECI-9 LOIS-P P o l l  *If F-P IEFF-A 8 ' -1  8'-2 V0.-1 w*-2 
LbCIbh LbClbh IOIAL I O I U  POI t O l  1CI  RbClbC IbCIAh MISEC MlSEC 
C.2426 C.lb8C 28-17 27.15 C.UJ1 C.2121 O.Ct17 1.1545 79.2) 78.85 0.6921-0.2153 -W.b 32.4 
C.242C C.ClCC 28.35 31.10 C.4204 C.0823 C.0209 l . lL31  93.21 F?.Ob 0.1451-0.0114 -111.5 9.4 
C.ZlC2 O.845C 28-60 3 1 4 9  C-4353 C.03l i  O.CCC5 1.1813 91-00 56-91 0.1913 0.1514 -124.7 -1V.b 
2 7 6  5 1 1  6 31-62 L.43Ia C - C i l i  U.CC55 1.1164 41.61 $7.62 0.&24 0.3247 -137.0 -2.4 
C-IICS 1.3235 27-48 29.41 C-4346 C.O?SI 0.0096 1.1101 91-38 55.28 C.5504 0.6249 -1b4.5 -83.1 
C.1145 C.21FC 25.5s 18.02 C.4340 C-OI3i  O.CC88 1.1189 95.51 9S.49 I .O l l50 .1 l85  -171.8 -VI.2 
C.lC41 C.2191 14-3* 28-21 C-4019 C.CC04 C.OCO1 1.1883 100.15 lbC.16 1.0586 0.1191 -1U.3 -1JV.2 
C.ES25 0.2710 23.61 26-45 C-+514 C.Ob2I 0.6163 1.1530 92.49 S2.50 1.08Sb 0.8186 -1W.l -111.3 
C-OG4Z C-2$34 i2.9; 2 3 A t  C-5144 C.154: 0.C391 1.1957 81.24 8C-16 1.1197 0.8664 -203.1 -111.5 
(-1151 C.2225 22.11 ;i.+?J L-5394 C.2011 0.C493 I.lS59 15.90 1?.2b 1.1511 0.9212 -211.9 -111.1 
C.1158 C.It13 21-91 20.99 C-5488 C-2338 0.0540 1.2OIl 12.21 11.54 1.1bFI O.CU5 -222.6 -124.1 

1CIlC FClFC EFf-hC EFF-P bC1111 
lhL€T I l r lE I  I 1 I E l  1 M E t  L O S I C  

I a son 
1.055b 1.1023 b t . i l  89-50 123.24 

1-2 
RAO lAh 
0.241 I 
0.1853 
0.165C 
0.1311 
0.1343 
0.143; 
O.lSll2 
0.1623 
0.1105 
0.204f 
O.ZI1C 

RUN N043C 
11-2 

PO71 
POI 

0.9183 
O.PI6l 
0.9513 
0.9921 
0 a9531 
0.9950 
0.9953 
C.9542 
0.9928 
C.Sb83 
0 . 6 I Z I  

PC2fPOI EFF-bO 
I r b t t  

I 
C.SYO2 81-01 

I. SPEED 
PGIVO 
ILL67 

1.1541 
L.1180 
1.1883 
1.1853 
I .1121 
1.1690 
1.1102 
1.1102 
l . lb12  
1.1636 
1.1515 

COOE 63. POINT NO 3 
ro / ro  PO/PO 
l N l E T  SlbGE 

1.0532 1.1288 
1.0531 1.1620 
1.0506 1.1115 
1.0489 1.1680 
1.0480 1.LbOI 
1.0496 l.1698 
1.U529 1.1793 
I.C*33 1.1850 
L.Ob34 l . l@bb 
1.0102 1.1856 
1.0152 1.1803 

IEFF-A IEfF-P 
1Ol-57G 107-SlG 
bb.2I 66-81 
82.5I 82.94 
91.48 91.68 
93.26 93.40 
90.10 90.50 
92.41 92-38 
1 . 3  91.54 
94.3) 94.52 
lV.05 19-55 
71.0b 11.75 
64-55 65.38 



ROTOR 2 

STATOR 2 
bb- i  
V t S E E  

C , Y  
-0 s t  

-3.1 
-4.q 
-5.0 
-4.1 
-4.1 
-i -1 

0.6 
1.4 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
Ti? RADIALLY DISTORTEO If" ET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

STAT OR 1 

lUll RlWVM-1 RROY((-2 W A C  W C A d  LOSS-+ PO2/ 1EFf-P t t f f - A  .*-I 8'-Z -*-I US*-2 PWPO 
WC*E E ~ A L  ~ A L  POI TOT 701 DECREE DECREE FT/SEC F ? / S ~ C  # ~ ~ f t  
47-96 43-94 4Y-84 0.4274 O.LO83 O-OI* 1.1001 71.04 69.70 32-91 -15.05 -519.7 191-3 lw45&5 
,40.45 44.22 46-94 0.4271 0.16'). 0.0427 1.4554 81-62 02.13 35.75 4 4 9  4 1 . 9  61.6 IeS304 
21.76 44.71 48.75 A 4 W 3  G.1204 9.0329 1.4171 Ob.32 05-61 98.41 0 1 1  451.2 -111.3 1.5160 

1W10 ?O/PO SFF-A0 EFF4 IC I /A I  
lMtl 1NLt7 1 M E l  IWEf  LU)/StC 

t t SOFT 
1,1270 1.4341 06-90 85.65 43.31 

RUN No4 
- 1  - - 1  *-2 

DECREE OE61EE 
51.4 10.6 0.0212 0.558' 
44.0 9.6 0.0415 0.632Z 
37.6 7.5 0.8025 0.6162 
34.4 7.2 0.7116 0.5914 
31.2 7.1 0.6682 0.5344 
3 1  8.5 010323 0.5W3 
32.3 9.4 U.6195 0.5000 
3 2 2  9.6 0.6199 0.5049 
33.1 9.6 0.6225 0.5126 
3 4 5  10.7 0.6231 0.5158 
36.6 11.4 0.5W7 0.4875 

OMEb4-8 
TOTAL 

0.1510 
0.0?30 
0.0612 
0.01bO 
U.0709 
U.Wl5 
O.OIl7 
0.0836 

8 0.0456 
0.01B4 
0.1294 

CODE 101 Pa 
lO/lO 
INLET 

1.130. 
1.1360 
1.1246 
1.1181 
1.1116 
1.1165 
1.1200 
1.1a44 
1.1161 
1.1460 
1.t')w 

IN1 NO I 
PO/W 
STAGE 

1.3011 
1.4050 
1 .B*26 
1.371. 
I.JZbb 
1.3501 
l.3919 
1.4350 
1.4761 
1.5199 
1.5051 

- : ;TRODUCIBIL~Y OF THE 
:?IGINAL PAGE IS POOR 



ROTOR 2 

IUN m m ,  s n r o  coot 10. arm m r 
- 2  I@-1 2 U-t U-2 Rm-1 R'-I V@-1 

MCltt tt/stc Fl IStC Fl lStC 
11.1 0 ~ 9 1 4  0 . m  6w.s 611.1 o.niz 0 . 6 1 ~  1n.o 
m.9 O.LILO o . n n  m . 0  1-0 .cmz o.ioz~ 910.9 
21.8 O.LISS o.imb 141.1 m.r O ~ B U  o . n n  912.0 
26.9 0.6115 0*6054 011.4 025.9 0.0841 0.1W1 1001.0 
24.9 O.55S1 0.5911 910.9 W . 9  0.9ZW O - l l H  1011.1 
24.2 0.5111 0.1116 901.9 901.0 0.9411 O.l*W lOl2.0 
25.1 @&SH 0.)-0 1021.9 IO21.9 O.HW O.WW l l l 2 . 1  
24.6 0.5411 0.5500 1OOOnZ 1084.2 1.0011 0 . 0 W  11bS.4 
21.1 0.5306 0.3110 11H.b ll2l.O 8.02Jb 0.8W4 1 1 W 5  
30.4 0.5001 0.4011 1171.0 I IW.4 1.0119 O.OJb4 l2OI.4 

#W-@ 
tO1AL 

O Y O l  
0.llZS 
0.16Y 
0.1110 

ttf *-A 
t o t  
91.60 
11.22 
13.13 
19.11 

STATOR 2 

IS* UEV 
W U L t  UfUlEE 
-16.- 1.21 
-1 8.94 S.LW 
-12.32 6-52 
-&4.56 7.:1* 
-87.12 5.b4 
-1a.va 8 . a ~  
-Ib.%J 14.56 
-18.32 12.44 
-1..17 14.4. 
-1V.M l h l d  

m/m vwa crr-ro err-? wcr/Ar 
l Y C T  I * L t l  I W 6 1  I#L&l  LOM/SEC * 1 4-I 

V-Z 
f I / S S  

190.2 
*&.a 
162.3 
lM.5 
651.4 
a30 J 
619.4 
bl9.1 
b14.S 
5b6.0 

w-l 
Ff/SEL 

b1O.S 
700.4 
792.1 
MJ.9 
b1&2 
-0.2 
-1.5 
m . 9  
S h 4  
520.1 

RUN MllOI301 SPfkD COO€ 10s M I k T  NO I 
I w -  0-1 0-2 m-r 2 r o n o  r w r o  P O ~ J  1021 

fl/SfC fT/StC DICIEE D t U t E  lMLl? IMtl STALE TO1 
506.0 -13.2 10.1 -1.3 0.6095 0.6740 1&114 1.1200 1.2lOb 1.0lBb 
454.1 -14.4 32.9 -2.4 0.1111 0.bOrI I e l l O l  1.2174 1.14M l.0141 
401& -23.5 29.1 -1.8 0.6911 0.6401 I.blIS 1.1037 1.1331 1.0110 
341.0 -'.9.5 21.1 -1.5 0.6611 Orb.54 6 1  1.l911 1.1414 1.0164 
200.1 -) la0 24.3 -1.2 O.4W0 0.HOI 1.5#20 1.1154 1.1515 1.0511 
216.5 ..5.2 24.5 -0.5 0.4692 0.H21 1.5651 1.1760 1.l4lO 1.0540 
217.1 10.0 24.9 1.0 0.5594 0.5241 1.5404 8.1015 1.1119 1.0511 
2 7 0 5  4 2 2.3 0.5611 0.5266 0 1.IW4 1.126S 1.0511 
291.5 34.6 26.3 1.2 0.5410 0.5129 1.44S1 1.2116 1.1210 L.0564 
2 2 1  2 9 1  2.4 @.SO20 0.U90 1.S016 1.2219 1.1114 1-W 

1UUI W V l - l  IbW-2 O - f U  MYCA4 LOSS* ?02/ 
UECfiLE lOlAL TOTAL POI 
d9.55 49.60 59-69 U.I549 0.1011 0.0195 0.94.6 
35.31 55.34 61.4) 0. lH0 0.1126 0.0100 0.9500 
Jl.Y* 55.05 5(1.#5 0.1016 0.19.0 0.0476 0.9454 
20.5M 55.55 50.26 0.1651 0.15.0 0.0402 0.9509 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline lrl let Configuration 

U. 5.. CUSTOMARY UNITS 

ROTOR 1 

STATOR 1 

V t l  
[f/SfC 

J -4 *.* 
u .* 
,,.O 
e.0 
, .* 
0.c 
U.6 
,'.O 
0.0 
J.0 

RUN No41 
2 I-I I-2  

LNLRtL 
47.1 ;.7701 \'.9210 
43.2 0.7757 O.9U73 
31.1 0.1846 0.1317 
S5.b L.1877 0.1110 
39.6 0.7594 0.6737 
34.0 0.7075 0.6298 
35.b U.hf24 Cl\hl27 
39.0 U.6491 0.606. 
38.0 @.6271 0 d 0 3 4  
39.2 U.bN2 C.lr9b9 
41.3 0dPbh 0.5782 

otv  
U t 6 P t t  

I*.>* 
ld.55 
8-56 
U. 6 
1.ns 
8- 58 
9.lb 
9.$* 
9.16 

11.42 
13-64 

V t l  
tl/StC 
ltb.3 
654.1 
55l.b 
494.2 
411.6 
3*.2 
4-3.2 
199.5 
423.1 
*34 .a 
444.3 

0 CWE 101 WIN1 NO 2 
u-2 *@-I #'-I 

tI/LEC 
5 U . l  9.914$ 0.6510 
612.6 0.9517 0.66Zb 
612.9 O-WBb O.bb51 
739.9 1.03r8 0.6612 
871.3 1.1110 o.brm 
936.7 1.1216 O.69*3 
977.4 1.130) 0.1N7 

1011.5 1.1418 U.TZLQ 
lOb3.O 1.1712 0.7275 
111b.4 1.1989 0.7451 
1lb1.l 1.2306 0.7515 

IlFF-A 
TOT 
69-68 
82.24 

R U N  N0430. S*ttl) CODE 101 POINT Nb P 
8-1 2 *-I 11-2 VO/*O 10/10 WI.0  1021 

UfCRtE ML@El YYLCT I U C T  craer V L I  



34,. YE€ 
U-I 

F l a k c  
L.bz 
m.5 
7 n . O  
a11.1 
.ma5 
-3.5 

1021.5 
I Y l - 7  
II2..1 
1170.5 

0 . b W  0-%.3 
a .mv 0.- 
..OW 0.4291 
O.Y?* *.bw 
o r r n  ....zb 
0.934: 0.4910 
o . n ~ r  o d n z  
rm o.m~r  
K.130 O.lU1 
1 a Y  0.1.U 

I M O  ?om0 EfF-LO tff-? U1f.l 1m11.1 n u n 1  f f f - m  Sf,-? 
ULLl  1I1E1 I m f ?  ImEl  L W S C  + o m -  

: I -1 : : 
1.zzz1 1.e3n as.za -- w.u 1.n- 1 a z 4  w.u w.u 

STATOR 2 

n 
FlfStC 

1-3.1 
741.i 
161.1 
739.. 
6n.a 
850.3 
.U.J 
SW.1 
t.b*.C 
HI.. 

Otv 
C t u f t  

9.32 
I.1U 
7 .U 
(k65 
1.55 
*.ev 
1.7* 
9.64 

CEFC-A CEfC-C 
t01J lC  TM-slc 
9 5 4  95.44 
a5097 -042 
07.69 16.10 
91.01 91.37 
99.59 W.bI 
n.39 W.U 
91.32 9l.U 
92.02 92.30 
05d7 Ob.35 
#..I7 Wt.5 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline lniet Gnfigur~tion 

U. S. CUSTOMARY UNITS 

ROTOR 1 

1 LC? 
MCSCE I 

c.31 
t -95 
1.19 
1.11 
I . C I  
2-51 
3.80 
*.el 
..SO 
1.- 
3-21 

STATOR 1 

Loss-. 
101bL 
0.0261 
C.C261 
0.011'5 
O.CI31 
O.GlbO 

-X?RoDvCIBIIJlY QF WE 
ORIGINAL PAGE IS BOOR 



ROTOR 2 

Y ( U S  IlCC Ceb ILSb S K I # - I  # X I - 2  L-FAC C I f L 8 4  L O S S 4  W2f - 6 4  BtF-A @ * - I  I.-.? Vt* - :  rB*-2 =/h, 
Q C U C E  MCmff CCCCff CFCCf f 1 0 l b ~  LOIN MI ~ O I  1 ~ 1  MUEE D€CW FTISLC FIISZC IWEI 

I I L-0% 1 7 - U  Ib-1. 33- t l  46-*6 C-3R4-C.l3# -0.OUS I . 3 W  l0..¶2 LO<-71 5I.Ob 12.92 -542.8 -12C.l 1.8%. 
2 -b.bl -<.I* &;.I9 24.5; 45.09 58-53 :-3l?O-C-O22e -0-OC% 14128S IU-rn 102-4C 44.- 2G.40 -5W.7 -210.1 1.936$ 
3 -1.2% -1.57 *-a* 18-55 51-52 52-94 C.+l>2 C-C92& 0-0- 1-2-7 bS-S5 O#-54 4 L S 6  26-W -6SO.l - W . O  1-9551 
4 - 0  C,C7 8.U It-;* ? I -CI  54.6C C-3420 C-OIbC C-QIM 1-3089 92.C3 S2-U 4C.W 33 .N -728.7 -387.4 1.9582 
5 -1.1. 2.3% 6,). 9-65 41.10 52-80 C-3S77-tr6HS -0-CC83 1-3295 105.23 lC5.44 9 - 7 3  44-90 -OS5.2 -5m.S I .V~I 

-0-1. 3.15 0-21 7-CI 45-8C 58-01 C-3U39-C-CZbI -0.COU I-32- 103.72 A03--7 Jc-C 48-56 493.3 -605.. 1.91- 
7 O-aI 3 I 6-1. 4 5 A  **.I2 L J 7 l I  C-C37< 0-00.7 I - 3 l Y  W.39 U - A ~  I * - 6 5  51-69 -OU-* +ZC-O I .wn 

0 I 4 7  5 - i l  45.I7 47.55 S W J I  C-CZO1 0-SOU 1-3207 Y.11 Ft--0 58-34 53-13 4?b.* -9.1 L.9272 
U L O .  i-lb 3-.iC 4-*b 45-14 a - 5 9  C+3*7b C-OJSb C-COlS 8-325) CC-34 *+*I5 SV-i l  54.55-1009.2 -717.4 1.9374 

LO I-3J 3.5s 5-61 4-Cl 42-92 +4-92 C.33.. t -C I9 I  0-OW3 1-317. Y-C3 St-79 41.29 *1.LO-IOW.V -779.7 1.92- 

1Cllr  FCIU S*F-bC *If-* bCI lL I  ICZI IOI  CCZf?CI €Sf-40 tF .  -. 
I*LPI I ~ L E I  ILLET suer L ~ L I S ~ C  

a a S C F ~  
K7C. K I O I  

1.239C I.Sfi7 f*.)C b7.'7 35.58 
a a 

I-MSG 1.3243 s1.08 9b.11 

STATOR 2 
IU na43O. SVEE 

I-I 8-2 CCI*P 
IhLEl 

O.YSel O.4Clb l.8Jb1 
0.6121 0.4435 1.8845 
0.6159 0.47b8 1.9372 
0.bObb 9.4786 1.9410 
0.5142 0144% 1-9278 
0 . 5 4  0 2 S  1.w91 
0.5405 0.4141 1.0-3 
C.14#.4 0.426C 1.913# 
0.5471 0.4281 1.9184 
C.S2Cb 0.40W 1.80+4 

L O S W  COZI 
101CL POI : 
0.0291 0.9705 
0.02). C.S?45 
0.0091 0.9'Ob 
0.OCS. ' .*952 
0.0018 O.tS39 
0-CCH O.9HO 
O.OlO1 0.9-1 
C.OA2l 0.9933 
G.CI** C.*WI 
C.03CI o.ea49 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline :nlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

IFFF-A 
101 
73-44 
rC.72 
U . 1 3  
9 5 - 6 1  
94-43 
9 8 . W  

1L1.62 
tG l . lS  
05.79 
00.01 
8 2 - 6 4  

T F n D  COfTC E F F J I ,  CCF-P K I f A I  132 /TOl  C 0 2 m l  €FF-bC f f C 4  
I.ILIT I-LET IWFT ~ ~ < - L P ~ S E C  IICTOR LOT01  

t ? !CF l  S X 
I . I G 5 1  1.3032 42.31 9 1 - 6 6  4@.4* 1 - 1 0 5 3  1-3C32 92.31 0 2 - 6 6  

STATOR 1 

I N C 1  CFV 
FFCPCF fFGRFF 

'1.71 1S.45 
1 .16  !I.": 

-:A7 1.96 
-3.P7 C.26 
-'.'t 7.7' 
-4.75 P.01 
-'.C' 4 .07  
-3 .11  0.39 
-1.53 0.Pb 
-0.oe I I . 5 °  
-c.or 13.'" 

NCFPP W C (  i F  
INLCT I Y L F l  

PD. LLrn,<T( 
? & ? I .  200.77 

FFF- ID  IFF-9  
INLET INLET 
T T 

e6.71 8 b . M  



SL I f f 3  INCI PCV NI* *-1 - ~CC.CF CFMFF 'ic*fc X C R E ~  
1 -*-26 -1.S 1*-1- 32-81 91.56 
2-l l .*C --.$a 28-73 M.03 * I 7.L. Ia.22 %.&I 
4 -C-?* -3.31 6.- 14-lP L . 4  

-3--7 4 - 1 0  5-73 7-69 4%53 
6 -7.7) 0 . 9  5.C- 5-'7 4b.17 

I C 4 7  q.23 -3.21 
C -1-1' 1-97 3 . 9  6-92 42.15 
* 4 - 7 1  1 1  3-43 4-42 41-10 

10 L C 4  2.C7 6.B3 I - I ?  W.16 

STATOR 2 

6 . t8  
?.*I 
(I.?? 
0.21 

nmm-2 @-Fa -A+ LOSS-? Do21 * C R - ?  
TFTbL W M  MI 101 

53.23 0.0072 0.0416 G.0114 1 . z r l l  .4.23 
=t.oe o-artz O.IS*? o d m ?  1 . l n r  71-15 
%.2* 0 J l W  0.1503 O.OY2 1.1700 lS.W 
-3.33 G.ZW o . t m  .o.errr  1.15u n . 4 1  
40.61 t . 1 4 U  0 .H7l  @.OIY I.I35C 05.W 
46-41 G.lm3& O.3bll 0.0153 1.1201 8L.W 
CI-n e.1-s o.ce*~ 0 . 0 ~ 1 ~  1.1te1 75-53 
Y.Z~ c.1a16 o.one 0 . 0 1 ~ ~  I,I+OS 77.- 
*3-D..O-l775 C-CIC? C.OI*5 1.114 77-01 
W-31 C-18% 0.112t frbZ44 1.-3 65-40 

vo-I w-2  
FT/S€C FTISFC 
462.0 -I*.& 
414.0 -26.1 
371.. -?O.l 
324.1 -23.7 
247.7 -2.a 
23e.1 -5.5 
a5c.c -3.t 
250.1 0.5 
295.1 16-6 
243.3 I*.? 

c m - z  O-PAC WSAJ 
lfTAL 

36.63 0.1516 C.20- 
W.72 0.1311 0.1151 
9e.31 0-15C4 0.1381 
51-73 O.lSl? 0.126b 
44.r.T O.lC93 r).2?&7 
W.10 0.1413 0.1703 
44-20 0.l772 0.2066 
45.77 O.I?5* 0.19.5 
44-83 0.lb46 6.2072 
G.80 0.1630 0.7080 

4iW-b t t F F 4  
TOT-STC TOT -SlC 

10.76 7 1 4 1  
bl.55 62.Z3 
$7.19 57.86 
62.23 62.84 
53-33 54-06 
$8.25 50.73 
49.99 50.4* 
$2.65 53.lb 
S2.04 52-56 
43.e. U . 3 9  



OVERALL PERrORMANCE AN0 BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Basline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 
IU IICIJO. ICEEL COOL 90. * o ~ a i  YI 2 

c - i  I U c z  ro-l W-2 8-1 t-2 .-I m-2 *I 2 I*-I #.-I v*-1 V9-2 
F I l I f C  FIIS~C f l#SfC f lr lEC F l r S K  CN.CE OtCIEE FIISEC FVSCC 61lSEC f I lStC 
8 4  3 1  1 0.0 t W - 9  0-0 41-2 0.4366 0.199. -8-5 512-3 8-1111 0.5563 020-0 615-3 
5 $ 4  6 5  0.0 6C4.I 0.0 43.2 0.6444 Gem34 524.5 561.5 0s.018 0.5116 W1.L W . 0  
825-• lC2.S 651.4 0.0 I l 3 - 5  0.0 38-2 O - 6 W  0-14b4 501.0 611-0 0.0% 0-59SZ 915.. 659.3 
a t o  I 0-0 4.8-1 0.0 I 0 . 6  I ~44.6 ~ i . 2  o.an* C..OO* ~ ~ 1 . 1  a7c.1 
n0.o rre.1 r n . 3  0.0 3ka.6 0.0 33.1 h b n r  o a ~ o  iw.3 10s.i a 9 6 3 9  0 . ~ 5 2  1ow.r 10.-.a 
I I 5 6  0.0 31;-C 0-0 34.5 0.5940 0-58.9 8U.k M 4 - 6  O.OT61 0.6324 IOSb2 111.5 
&I * -5  tC*.3 531.5 0.0 Y4.t 0.0 3I-C 0.5626 0.5111 816.1 801.3 O-9aS9 O.U.1 lOtl.1 lZ8.2 
*tC-5 .4@.2 515.4 0-0 356-6 0-0 31.6 0-S4iY O . W I  916-C W19-3 LOCJI 0 - M I 6  1OM.b 133.9 
4 4 5  1 4 0  0.0 4i0-1 0-0 40-1 0.5220 0.56CC 151.6 958.4 '-0244 0-6316 I l l4 .0  126.9 
635-1 545-3 4tI.l 0.0 4?6.8 C.0 43.5 0.50Cj 0-5-3 I C M - 1  1006.1 1.0105 0 .6UI  1144.9 133-1 
b2C-L *at-6 429-C L O  468.5 0.0 44-3 0-4920 0-5321 IC43-3 1041-Q 1.019C 0.6320 1116.8 136-3 . 
IUL mew-I LKU-z O - F ~ C  t r e ~ a - o  LQSW M Z ~  afff-P SECFI **-I s.-2 -*-I m*-z u1.0 

Ct&8fk #CIA1 10lbL 531 101 I C l  C€CLPf OCCIEE FIISEC fl/SEC IhLLI 
41.38 41.lC 3b.CS C.CI.1 C.25lC 0.0589 I.J10> 16.11 15.1. 34-52 -12.86 -4M.S U1.6 
41-1t 4z.c~ 43-85 t-4636 t-1155 O.O;~. sans oa-91 8a .a  31-35 -2-81 -524.5 42-6 1 . 4 s ~  
9 I r I C  42.C5 4.-I2 C.4365 L-G444 0-0121 1-31- 95-12 94-69 4C-C3 I -68  -581-0 -1OI-9 1 . W 1  
1.-34 42-82 C-4422 C-C301 C-0109 1--1 S5-a8 55-07 42-4b 18-09 -6-4 -=8.5 & A m 3  
I4 . i l  41-68 43-65 t.4451 L-CSIS 0.0111 1-3101 91-51 51-54 40.51 34-30 -114.3 -391.1 1.3-2 
12-SC 28-35 41.+5 L C I W  C.CI3O 0.010 1-3053 9b-32 54.05 5i.6C +C-LC -a36.8 -468.9 1.3810 
I1.li 26-11 CQ.26 C-4Y2 C-0304 J - C C U  LA152 *-LO 55-91 55-24 43.02 -8%-1 -+%.I L 3 1 W  
I I 34-91 1.W. C-CUP 0.0123 1-4402 - -$ I  54-22 51-11 45-40 -916.0 -522.5 Ir3#13 
II.LS 23-41 JL.IZ c ~ s * o  C.CSII C.CZII t . 4 ~ ~  oa.89 m.21 59-31 a i . 1 ~  - 9 ~ 0 . 6  -s31.8 1.3030 
10.51 Z2.i; 34-65 1.5134 1.1341 C~C343 1.6193 04-k6 64-OC 61-56 51.03-1Otb.l -5bS.5 1.3830 
5 1 31.55 C.t331 t.1.lt C-OIL3 1-4192 l9-49 88-54 62-kl 54-31-L0+1.3 -590.4 1.3lW 

U Ids ILCC Cfb 
npcmw crcntf c t & ~ f f  

I -Usla 4-59 lt.85 

CODE 90. POILI D 2 
10110 COICO 
I R L I  SllCE 

1.1069 1.2565 
1.1016 1.3321 
1-1022 1.3551 
1.0105 1.3416 
1.0916 1.3286 
1.1023 1.361b 
1.1093 1.3090 
1.I13b 1.4136 
1.1216 1.4313 
1,1394 1.4493 
1-1501 1.4391 



ROTOR 2 

-2 
FIISfC 

518.4 
613.3 
bU.2 
H Y . .  
Ws.4 
5l5.G 
-.a 
MS. 1 
-1.8 
bI5.b 

**-a 
f 11 SCC 

I 590.1 
W9.b 

' 611.1 
105.C 
767.9 
181.2 
101.3 

I -4.6 
872.0 
893.3 

STATOR 2 

ILC* 
C t 6 1 t 1  

4 4 - 6 1  
3 1 . i l  
39.1; 
33.CC 
iS.85 
? I . B l  
?3.4t 
?0.31 
2S.28 
29.65 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOkY 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

SL CPSI-I *PSI-2 
OCCPFF o r t a t r  

1 1 1 - l I *  9 -4 i5  
2 10.651 t - tso 
3 8.317 6.251 . 1.155 3.133 
5 L G r J  1.325 
O *.uaj ?.t5C 
1 3.220 1-559 
a 2-28> 1-2*1 
* 1.2.u 0.54* 

I d  0.41n 0.013 
II 0-CII -n.acr 

*-I \ - i  I be-) 
f1rsfC F I r I I C  F l rS IC  FlrStC 

t3t .6  (65.2 62L-6 517.2 
t42.C 6tC.t e43.0 LC1-5 
t52.a #IS.I ec2.a u 7 . 3  
t11.C ale.? t f l . 5  t l 5 .6  
C3@.a t5f.4 t21.1 555.6 
5Sl.C 6tq.f 'S7.O 526.5 
541.6 0 6 . 2  ftl-• 513.3 
546.2 6!2-3 54a.2 403.4 
52@.1 641.1 5 i h - l  462.3 
501.3 b3b.C 5CI-3 421.1 
55s.l ti5-C a55.1 39L.4 

a -  2 I-1 
f l I S € C  FlrSEC I tG l1E  

0.0 (45.5 0.0 
L C  6tY.6 0.u 
0.0 Sib.1 0.0 
0.0 411.5 0.0 
0.0 41i.9 U.0 
0.0 413.t 0.C 
0 4 0.0 
0 4 6 . 1  J.0 
0 0  4 7 3 1  0-0 
0.0 431.3 0-0 
0 € 1 6  0.0 

I-I 

O.5ar5 
L.5559 
0.6056 
0.61C1 
'J.5917 
0.5506 
0.5219 
0.1032 
0.4#45 
0.464D 
L.45t l  

51 1kCS 
LfSIICC i 

I -z.33 
/ - I - $#  
3 -1.1Z 
4 -u-vs 
Z -C.44 
l 1-99 
1 *.a* 
r 5.34 
v b.*d 

I'J I.*. 
I t  1.1n 

ikC*N-2 C-FAC LOS S-P 
101 AL 
0-0615 
0.0408 
0.0195 
0-GAT0 
0.0254 
0.u242 
0.ClVI 
0-0251 
C.CIO4 
G.USU2 
0.0512 

STATOR 1 

*-1 
fTISiC 

151.b 
183.2 
113.1 
I7C.L 
653.5 
61t.6 
t11.b 
L1C.8 
t l l . 9  
t t f  .i 
t 5t.3 

( ( -1  
F l rS tC  

443-b 
5 i  1.3 
563.1 
f54.5 
Yt7.2 
264.1 
f i l . 7  
3i6.C 
fC2.b 
41 5.0 
a41.C 

ba-2 
FlrSEC 

55.6 
1c9.1 
(5.1 
29-4 
15.2 
31.1 
ta.2 
54.3 
CU.5 

IIC.9 
ICU. 1 

R U N  NC43O. SPEEC 
e-I e-2 *-I - 2  p c l r o  

CECIEE cEGarf ILLEI 
54.1 12.0 0.6131 C.4CUS 1.3OC7 
41.1 11.t o.rs7a o.+bss 1.3631 
41.1 C - 5  0 ,856 0.5144 1.4015 
31.6 8.0 0-b612 C.+9I 1.4050 
35-4 8.2 0.0132 C.4t01 1.3197 
36.4 I 5 4 1.2720 
31.1 9 - \  0-5885 0.4433 1.3726 
38.1 10.6 0.5861 C.4423 1.3752 
A 11.1 0.5110 0.C391 l . i l 6 a  
4 4  12-1 0.5134 0.4272 1.37C3 
47-1 13-1 U-5bi4 0.4065 1.3560 

WCR9 hCORR 
I h L t l  INLET 
a r e  Le* / r€c  
14fi9- 186.00 

IbC\P- I  

21-46 
?I.*( 
43-53 
44.5; 
43.15 
41-54 
40.41 
4L.C6 
31.8C 
3f.51 
2 3 - 2 s  

r c r v  
ILL 

l.?l..* 

LOSS-P 
TOtbL 
i.Olar) 
O.Ci53 
0-0140 
5.0120 
O.UI72 
U.OlI4 
O.Ulb9 
c.01az 
C.02C9 
0.U31U 
0.C508 

102/1*1 

1.1190 

COOL 93. POlhl  NO 3 
l 0 I t O  POlPO .G2/ 
INLET STAGE 101 

1.1067 1-2566 1.1061 
1.1090 1.3164 1.1000 
1.1019 1.3547 1.1049 
1.1011 1.3538 t.1015 
1.1021 1.3350 I.lO2a 
1.1090 1.3b59 1.1090 
1-1112 1.3946 1.1171 
1.1'0b 1.4219 I.1200 
1.1363 1.4407 1.1363 
1.1496 1.4530 1.149o 
1.1615 1.443b 1.1615 





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Basdine Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

i~ i i s i - I  w s i - 2  v- i  
OFCecc PEtPff f7lSCC 

1 11.64' 447.t 
t 1 0 . 5 ~ 7  7.443 4.o.e 
3 *..?C 6.001 454.5 
4 7.4-C 4.495 455.2 

4.93C 3 ~ 4 I e  439.1 
6 4.005 2.Cqb 412.4 
1 ?.22t ?.??I 394.4 
P 2.320 1 . 5 ~ ~  3ez.4 
0 1.972 G.POS 3t4.1 

10 C.511 C.147 355.R 
11 0.144 -0.041 351.0 

ve- 1 
Cl/S€C 

C .O 
C .O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.C 
0.0 
0.0 
0.0 

lP/VF ?P/?P Cff-AE t C C 4  YCl ICI  T32/1C 1 P02/?01 EFF-AD EFF-C 
I N L F ~  INLET INLV I N L F ~  LB~ISFC nclne RCTW 

t X SOP7 t I 
1.t5lQ 1.16% 88-36 08.62 2C.26 1.0519 1.1696 18.-M 88.62 

STATOR 1 

nrv 
rFGPEF 

1*.6C 
11.b* 
8-52 
7.C2 
7.77 
7.44 
1.69 
1-75 
?.EL 
8.0* 

12.5C 
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ROTOR 2 

1@/1f? ?PIC0 €PC-AC CCC-P YI.l/Al 102/101 C02/P01 Elf-d0 EFF-P 
INLFT IWLET I U L I I  INLf1  LtIR/SCC nCl70n ROTOn 

C C SOFT a t 
l . f l 3 1  1.2418 87.37 e7.75 26.51 1.0202 1.01J1 97.84 97.15 

STATOR 2 

RUN NC430. SPEED CODE 63, POINT NO I 
V-1 V-2 vm-i vu-2 ve-i ve-7 e-1 8-2 n- i  M-2 r o t r o  r o n o  r c n o  r o z r  

r r / s ~ c  F T ~ S C C  CTISFC FTISCC IIISZC FTISFC OFGRFF P F C R E ~  IRLET INLE~  S?AGS 701 
547.6 556.8 452.0 5St.I 3C9.2 -2.4 34.2 -0.2 0.4807 0.4891 1.2446 1.0893 1.0155 1.0319 
5t3 .2  348.2 512.0 508.1 ??*.I -11.5 ZC.5 -1.1 0.5144 0.528% 1.2169 1.0194 1.0129 1.0302 
57q.3 515.3 s22.9 515.0 239.9 -17.4 24.6 -1.7 0.5085 O.5OIb 1.2144 1.OWb 1.0166 1.G279 
*46.7 W3.0 5W.2 543.6 2J4.4 -11.7 21.9 -1.9 G.4833 0.411C 1.2537 1.0733 1.0615 1.0243 
4P3.7 4e9.q 467.1 469.9 125.8 4 . 0  15.1 -0.7 0.4284 0.4151 1.2065 1.0604 1.0436 1.0134 
4.0.5 456.7 441.0 4 V . b  125.7 - 1 s t  17.- -0.9 0.4Gb9 G.4051 I .ZM5 1.0619 1.0395 1.0112 
449.7 435.' 425.4 435.5 146.0 -1.0 19.9 4 . 9  3.3963 0.1834 1.1119 I.0635 1.0291 1.0117 
43*.1 42f.b 418.2 425.6 153.8 4 . 4  11.7 -0.6 0.3655 0.3734 1.1827 1.0113 1.0290 1.OlbO 
419.6 419.6 4G9.4 4\9.b 130.0 b.9 17.6 0.9 0.3762 0.3673 1.1103 1.0793 1.0305 1.0148 
3-6.9 39R.4 Z72.5 398.2 136.- 11.9 20.2 1.7 0.3460 G.3473 1.1697 1.0811 1.0294 1.0151 

S 1 IWCM DFV 
CfCRFE f l ? t R t E  

1 -16.67 T.26 
2 -15..1 6.0. 
3 -I?.&* 6.55 
4 -19.81 6.68 
5 -2e.35 P..4 
6 -2e.5: 1.42 
7 -2P.47 0.63 
T -:b.S3 0.55 
9 -21.1e 12.20 

I 0  -2C.74 14.43 

LflS s-P 
TOTAL 
0.0350 
O.Cl47 
0.021. 
0.0216 
c . o s n  
C.C442 
0.0666 
O.ObO* 
O.Obb2 
0.0526 

NCOCI bcce* irnr PF:PO r r r - r a  FFI-• 1 ~ 2 1 .  11 ~ 0 2 r e 0 1  EFF-AD 
~ N L I ?  lhLE l  INLFT I # r C T  lNLf1  IULFl  STLCt 
PC* Lt*/S€C r I! t 
521%. lhO.15 1.0731 ,1.?;91 79.13 80.29 1.02C2 0.9118 71.33 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

RW U0430, SCEFC CCl€ 431 COIN1 YO 2 
$ 1  T**T-I FW-t V-I V-2 vc-I VY-2 ve-I vt-2 9-1 r-z 1-1 1-2 U-I IJ-2 11-1 **-I va-I v*-2 

PtC-Clt FFCLlF FllSFC PllSfC FTlStC FT/SrC Cl lSfC t ) /SfS DFCRtF nfRIEF C I lS lC  FTlSIC # T / I C c  B q / f l L  

CMlW-2 D-CAC LPSS-? 
TOTAL 
C.0613 
0.C204 
0.0114 
0.0002 
0.0134 
0.010C 
0.0031 
0.0061 
0.07CC 
G.OP3 
0 .04H 

XFFF-C 
101  
11.01 
92.04 
15-76 
96.20 
* ~ . 2 a  
14.39 
08.63 
9').20 
36.23 
3*.82 
74.54 

i r n c  r c n o  w - r a  EFF-r w c i / r l  102f7Gl COZfCOl EFF-A0 ECP-P 
IULFT l k l f l  INLLT 1NLFT LIM/S€C IDTOR ROTM 

r t SOCI t x 
1.C537 1.1775 89.05 (9.30 26.84 1.0537 1.1775 89.05 81.30 

STATOR 1 

nt v 
CFGLCF 

16.38 
17.10 
9.02 
b.23 
7-60 
7.6C 
1 - 4 9  
f.57 
b.73 

10.3? 
12.ot 

Xt FF-A ItFF-P 
101-SlC 101-$16 

65.50 66.10 
(14.24 14.37 
90.34 90.56 
91.42 *1.00 
88.20 18.44 
90.29 90.49 
90.49 90.69 
96 88 .b... 
84.18 84.55 
77.58 78-12 
69.32 10.02 

NCFIL. bCCdI; 10/10 POnO fFF-A0 FCC* ;1)71101 COZ/POI tFF-A0 
INLTT IhLEf INLET I N L f l  INLET INLET SlbCE 
CCL Lt1lSEC * r r 
4770.. 1)j.01( 1.Cq37 1.1674 86.24 84.58 1.0537 0.WI4 84.24 





OVERALL PERFORMANCE AND BLADE-ELEMEM' DATA 
TIP RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSiOMARY UNITS 

ROTOR 1 

1021 
POI 

1.1545 
1.1@31 
1.1813 
l . l l 64  
1.11OL 
1.1119 
I .I113 
l.IS3O 
1.1957 
1.19s9 
1.20lL 

STATOR 1 
nbn nC.Ia. 5eEEo cnnl r l .  r o l A t  ho r 

IEFF-b 
TCl-SlC 
bb. 21 
12.51 
$1 -41 
93.26 
90.10 
92.41 
91.34 
94.38 
19.0, 
11-06 
64.55 

IkCVM-1 C-FAC CUtO-f 
lClAl 

d6.44 C-4794 C.lYL1 
J1.56 C-1: l l  C.104; 
12.13 C.3501 C.6601 
32.JO C.J344 C.O?4l 
2P.5b 0.3351 C.ObJ( 
28.14 0.3360 C.0464 
21.63 C+3312 L.L4SC 
21.J l  C.3422 C.0351 
dl.b0 6.1144 C.ClCL 
26.21 L.IZO1 c.111: 
24.11 b.4b05 C * l l @ 5  

~ h c r  c t r  
OfGI€€ L I G L t l  

1-33 lb.53 
4.71 13.C: 
1.11 s.12 
2 1.34 

-1.51 1.Gb 
-C-31 0.CO 
-:.I4 1.11 

C.*C 1.Ub 
5 ,1 l  9.33 
1.12 11.12 
&.Id I s.71 



w-2 
I I a L K  
415-4 
6M-• 
+Y. 8 
422.1 
Jab. 7 
a n - 3  
W- I  
340.2 
3m.5 
3 Y  .a 

6 - I -2  W A C  CltU-• M S W  YO28 BEf F-? 8 E H - A  @ * - I  
toiu mim m a  mi tri WE 

33.- C.2JDM.UW 4 0 1 5 7  1-1- 101.32 105.43 *7.*2 
35-I1 C-2955 C--61 a -OtU 1.1200 92-35 92.22 62.#8 
3b-44 C-mIS t-C431 0-01- l.lI*l Y - 0 1  93-90 65.LO 
YICO C.i.18 C.CI23 C.CO31 I.11m W - I 2  Cf.89 *8.21 
33-28 C-NI*C-OIIJ -010681 1-1120 1D.-W 101.a3 54-10 
11-15 C-2483-C.OII7 -0. L .= 1 1 l W  102.61 LC2.M U.23 
28-91 L I Z -  Cell34 0 -OiH I.lCOC 7.-61 78.31 5 7 A 3  
29.8* C.WS8 C.#Si 0.0188 I .18U w.15 *O.OL 59.- 
zmao C Z W ~  C-CIO~ c.0~72 1.1- ~3 .11  91-00 W..Q 
2l.IO C.2533 C.C.38 OIOEW I.lO56 U.24 t2.12 U.O 

1CIIC 6OIiC fff-.O fff4 LCI lb l  1C1I101 ?02f?01 LCF-.O Eft-? 
l C l C 1  l.LE1 ILLEl I IaFT LraIStC T I C 8  mtw 

a I sot1 a I 
1.0n1 - z o ~ *  81-1. 68-01 25-21 1.0323 1.112t 95.85 *5-*1 

bb-a 
*I#SEC 

i.l 
-2.7 

-1i.S 
-16.1 
-16.3 - 15.5 
-1%-3 

-8.1 
1.9 
4.5 

I h l  M 3 
Mfm 
ST.CE 

I .12U 
1.11U 
1.1153 
1.1134 
l . l O 4  
1.1003 
1.01)3 
1.0.82 
1.1012 
1.W89 



rlUB RADIALLY DISTORTEO INLET FLOW OATA - BASELINE m F t W R A T  !ON 
~ I P l r f o r n w o r n d S c r H ~  
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OlZ8 

9b I8 

PL'9L 

91;s 

TltL 

ill8 

m?L 

won 

IL'SL 

wol 

WSL 
fzu 
rtu 
sun 

*Cb 
CL'CL 
SS'H 
18 01 

LL' 19 

LSIO 

KX 

C6-18 

Zs'9L 

:ra 

w i: 

:su 

m-tL 

c, 39 

wrL 
w9L 
LC LL 
cm 

Irw 
WlL 
SVCL 
1Cff 

(5 mw8-n) I* I mromy n: pr:.ulm. -LIJ:~. 

W(01 I'it CSIV ZM-ti* 

in Lb FW ;SIP ;i)S'IZC 

1c101 19, WI~ I'Ociit 

LCKI 9% i?is S-iulfv 

WSCI v 19 Siij tivlif 

1I-161 LQR ria <*lit 

:6'*1 f 6n $)4~ I-m-ICV 

;b'iQ 0 ;h 0123 $01-lit 

I#*-10; 1% 11r8 ~~l.li? 

>9 m- li5 ZIZU ful.frv 

; alley 

?ILWI ; ntn# 
l m.6 

1'1'1 rTWi L'i6 Sl$X 1 '"lor 
iQl.ilV 



OVERALL PERFORMANCE AND BLADE-ELEMENT n4TA 
HUB RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

S I. UNITS 

ROTOR 1 
*-2 c - I  
,,SEC b I C I A b  
236.1 C.C 
i11 .9  C.C 
1S4.6 C.0 
l i 4 . 8  & -c  
13.-I C.C 
l i u . 2  c - t  
Ill& c.0 
s5.s c.c 
SC.8 C.C 
S8.O L.C 
(9.0 C-C 

U ( U S  o r *  C t *  
r u l C b  NU I*. $ @ C o b  

I 0-uI.0 u - 1 1 5 8  (-15.1 
z O.CS31 O . l f @ C  C.14&* 

u .C%l r  0.1SOC L . l l l s  
r U . 6 c l U  .).1&12 L - l S i L  
r O.G,Vl U - I C L I  ( - I l l 2  
. - L d l I I  0,C\17 C.IC$) 
1-O1Ci3r u,C1Sb C . L % U  
*-u.oz*~ u.ccbo c.cri; 
*-r).OZaJ &CIC.  L - L I E 6  

lu -O-J311  0 - C C I S  L - C t l i  
8 1 - O * U 3 1 ~  u - c c i 2  (.lZC* 

ICI IC ICIFC tFC-bC E f f - F  b t l l A l  
I b L l 1  I b L E I  J L L E I  l W t l  LCISEC 

I a SCC 
1 - 1 2 8 3  1 - 2 & i 2  1 % - 5 1  a & - 8 1  i 0 1 - 3 6  

STATOR 1 
coot LO. COIYT  Y) 1 

10/10 POl.0 
I M E T  S IACf  

1 . 1 4 i 4  1.363Z 
1 . ~ 4 2 6  ~ . 4 3 1 r  
I . 1 3 V l  1-.55b 
1.1354 I . Z I 4 1  
1.1230 1 . W 9 3  
1.1173 1 . 3 4 t J  
1 - 1 1 2 8  1 - 3 1 0 9  ' 

1 .0941  1.304J 
1.1062 1 .2918  
1.1156 1.2744 
1 .121a  1 . 2 3 7 1  

Y F P S I - I  €# I t - .?  
1&L; I4L  dbCI1). 

1 O.lS** U.13SC 
n r u 3 z  O . C C C ~  

4 0 ,0111  .,-2.15 - 0 - C j 7 3  u.L;la 
5 0 - C L I S  u.CC?I 
c0.GCCa-O.CCC1 
I-11-uu.'+u.LCJS 
a-J.dbI. r .LCCI  
9 U-GClm J.CC3l  

1 0  0.OG1. d . iC3a  
I t  0.**1. u - c c i *  



STATOR 2 
COOL 10. PO1 

ro/ru 
1*L€I 

1.240. 
1.2342 
1.1231 
1.2111 
I . l I 45  
1 - L l 3 I  
1.1.n 
1.1111 
1-1179 
l.l.29 

U I A A  'ccfiE lC,lC $C#fC LFF-AC ffF-P 1024101 POZ/COI LFF -#O 
l h l f l  IhLEi I A L t l  l b l t l  ILLS1 l W L l  S1LCI 

a.n/src * G l S ' c  a a a 
6b5.54 *Z'b 1.8551 l-!350 4 e - I I  68-14 k.abla O-96S3 51-*S 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
HUB RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

ROTOR 1 

STATOR 1 

SL I ~ L S  t b c r  
e r c l r r  r b c i b r  

1 0 - l l l r  U - ICbL  
> U.Cbd3 0 .1316  
3 0 .0463  0 .1411  
4-0-GO55 O - l S ? 3  
r - u . l 3 D + ~ . S i ¶ S  
~ O - ~ L I + O I C I ~ L  
I-0.24Le-0. I .bO 
8-J .05u-u .2LO5 
'4-0.33A~-U.2C15 

LO-0.3+4l-O-i lii 
l l - u ~ ~ ~ 2 1 - ~ . ~ ~ 1 3  

-2 
Cf  S I C  
149.b 
l b l . 1  
m.1 
IU.1 
1 ? 0 * 0  
186.0 
190.0 
1C7.1 
ico. 4 
1C1.5 
114.3 

f C - F I C  L C I C L - t  
l C l b l  

C -5920  C-154 ;  
c.*992 C.1'8S 
c.5529 C.CSlL 
L.4104 c .Le1 t  
: . 3 1 3 l  C.0151 
& . d b b l  C . O L 6 t  
L . Z l b 3  L . U I 1 .  
C . d L I 1  C . 0 0 4  
C.2143 C.Ol33 
( . d l > #  L.Ca13 
L. 2 2 3 1  L a C 8 b t  



STATOR 2 

bb-a 
CI5fC 
l4b.5 
1?2.1 
131.. 
lit-0 
IC3.5 
54.4 

1c1.3 
Llr. 
s t  .o 
CC.0 

LOSS-C 
IOlLL 
O.WA7 
0.01.. 
O.OAW 
C.0205 
0.032d 
0.0303 
0.0443 
0.02*1 
0.02.1 
0.0242 

ICIIC ~ G I C C  t~t -AC EFF-v ~CIIII tea1101 ~OIICCI CIF-&C ttt-• 
I U f 1  IblE1 I U E l  L Y E 1  CCISCC WIOL -1Ol 

1 8 SEN 1 I 
1-IS11 I-#3&5 I t -b f  18-21 1 I F . i I  1.0*12 1.4016 I l J 5  18.24 

We-z 
D ISH  
-43.0 
-11.2 
--.a 

-Ub.4 
-183.6 
-205.5 
-211.4 
-2b2.5 
-253.1 
-2bb.B 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
HUB RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 

LCC bn-2 O-f 4C 

SCIIC LFf-AE EFF-P L C I l l l  
A t  I L L t l  I * I C l  L@C/S€C 

I I Z C f l  
1.3f.Z 1S.Cl MO.#l 41.21 

RUN N0432. SPEtC 
e-2 n-1 N-2 PC/PC 

CECR€f IkLEl  
10.9 O.lSS0 O.ICS1 1.i295 
10-2 U.TblU 0 .4 I91  1.2Odl 
5.1 0. 16:  o.wor 1.3154 
0.5 0.7041 0.5C21 1.3210 
.-I G-b l l *  0.530s 1-3504 
1-3 0.6612 0 . 5 4 0  1.1012 
a.4 a.r%ca 0.5556 i . 3 t o i  
u.2 O.bf41 6.5625 1.3765 
1.6 9.b55a 0.5105 1.3141 
4 0 5  0 5 1 1  I.3U60 

LO.? 0.0076 u-5298 1 - 3 I t 1  

CODE 10. %l IAl  NO 1 
10110 POJCO 
IN -€1  SlACE 

1.1414 1.3632 
1.1426 1.4314 
1.1391 1.455b 
1.1354 1.4641 
1.12.3J 1.4U93 
1.1173 1.3413 
1.1121 1.3169 
1.0949 1.3011 

S E W - A  SEFF-• 
TCl-SIC 1CI-S1G 
65-40 66.93 
Ib.62 17.19 
B1.W 12.39 
14.99 o . 7 s  
03.64 14-60 
15-39 16.7a 
72-96 14.00 
01-60 W.21 
12-32 13.30 
bZ.12 63.39 
51.74 53.16 

~3UCIBILITY OF T)lb: 
, AL PAGE 23 POOR 



ROTOR 2 
RUN kC412t SClEC COOL LO. VCINl w I 

- 2  I-) 8-2 M-I M-i U-1 U-2 # * - I  M a - I  V9 - I  Va"2 
F I ~ S ~ L  C ~ ~ O C L  CCCI~& r r l s ~ c  I ~ ~ S E C  F IJSEC PTISCC 

1l.U 31.1 0.3961 0.1312 645.2 bB6.9 0.6121 0-59J9 119.S 1CI.2 :%:: 9.1 1 4 1 3 2 1  1Cl.4 131.5 0.121M Oa6.311 86O.a l S l . 1  
443.6 8.0 3d.I 0. 1.1 0.1053 153.6 275.1 O.lW5 0.6596 9Ob.I 11I.C 
351.5 1.1 i9.a O.f4;0 C.6666 10%-a 824.3 C.8303 0.6841 -1-6 M6.B 
1;u.l 1.0 21.u 0.5691 0.5$95 931.0 9Cl.O 0.9305 0.7513 1064.1 812.) 
3 . 2  1.1 25.1 0.1121 0.5110 98l.S 583.0 0.9636 0.1154 1100.1 920.6 
314.5 d.1 21.4 0.5142 C-5165 1025.1 1025.1 1.0013 O-WlC  l l I ' .O 9S5.6 
i11.3 r.t 21.1 O . S ~ C ~  c.5163 108e.c 1011.0 1.0186 0.8898 1196.8 1039.a 
5 1.5 23.4 0.5162 0.5835 1121.3 1124.1 1.Jb51 0.9013 1211.1 1051.4 
213.1 ILl.3 2b-6 0,5210 0-5145 1161.6 l l b l . 2  1-0512 0.8B69 1216.5 tOb6.1 

1ACI Cfb 1LSA )+CIM-l 
OF€@f I  CtCSff O & L b f  

I - 3 0  16-bl 31.2f ? I - I C  
1-05 IC.31 21-55 40.65 
C.50 8.4) i i . 2 6  43.CC 
5 1.61 16.6) 44.44 
C.51 .b.Cb l e s t  4b-aI  
C.&5 6-15 ?.4i 41-21 
C.65 4.CS $-St 41.9; 
C.53 3-62 4.34 41.4; 
Cab# 3.51 3-56 41-IC 
i . 13  1.07 1-51 41-51 

I G-FAC CP€(A-B LUIS-C PO21 SECF-l lEfF-A @'-I Be-2 WE'-1 V Ie -2  
1a1b1 l O 1 b ~  PO1 101  1C1 CECIEE DECIEE FlISEC F I I S C  

i.24300 C.Od26 0.0149 1.3d15 9S-05 94-45 SOdA I i . 05  -555.6 -141-3 
C.2469 C.CS5S 0.0237 1.2122 89-52 1S.14 66-19 16.5% -6Ol.a -241.3 
t.2641 C.IC23 0.C257 1.25I4 16.61 86-22 41.43 22.11 -661-1 -332.1 
C.2631 C.lC5b C.0265 1.2229 83.22 12.#4 4S.00 32-31 -?24.a -432.1 
C.25Ob C.15St 0.0314 1.1491 66.34 t5.61 52-61 64 . l l  - 86b - I  -620.8 
C.2316 1.1553 0.C3bJ 1.1211 62.C5 61.41 53-96 4e.54 -#89.6 -619.9 
C.2510 C.2CIC C.CI18 1.1321 55.C8 54.28 55.41 49.45 -934.4 -1IL.E 
C.1152 C.IZIZ O.O~IY I . L / ~  6s.25 64-66 $6.12 52.31 -res.o - ~ 2 3 . i  
c.1176 c.1~1; 0 .~323  r.czoz w.15 6 c . a  si.ro 5+.12-1030.5 -1ri.1 
C.lY5b C.15YL 0.U342 1.1M4 15-15 94.SC 6C.51 51-66-lOSY.5 -194.1 

STATOR 2 

ILCC Cfb l l S L  CrCbM-1 DhCWM-2 U-ThC CCLCb-@ LOSS-V POi l  
CFCPIE I f C L f f  C fC I f f  IGlAL 10TbL V01 
-16.45 t.89 4J.O; 42-31 54-16 L 2 3 O a  C.lrOl C.0195 0.9623 

-...LO 3 36.52 t 1 . r I  se.2c C.dlS6 c.oa01 O.OlW 0.91T2 
-1C-51 6-46 33.35 ? i - b i  51.53 C.il53 C.0116 0.0171 0.9100 
-12.66 1-23 30.1C t2.2C 55.62 C.2106 6 . ~ d 6 1  0.0169 0 . 9 l 2 t  
-I?.IG e.4* i b . ~ ?  4t.6 a 50.01 o . r ~ ~ r  c.1rc5 0.034d o . e l w  
-18.3. 1-5@ 26-14 48-02 41.5. C.2143 C.1612 O.Cll3 O.Pb99 
1 3 - 3 5  7.IC 2S.11 41.t; 4 l r P J  1.1552 C.221C 0.0192 O.*541 
-15.16 ICet5 i l .5C 45.51 4 l . 11  C.2061 C.a227 O.Ul3b 0.9545 
-Jf -S# 13.41 i1 .e)  41.4e 41.4d L119b4 6.2051 0.0104 O.YbOO 
-21.11 16.15 2 1 . t ~ .  r l . 2 4  42.11 C.2035 C.2014 0.0116 O.'rbl4 

RUN CC432. SCELC COO€ IO.FOIO1 hO 1 
I - 2  POI 10110 POIPO I 0 2 1  

INL;? INLET SIACE 101 
0.6111 1.5153 1 2 0  1.2100 1.0111 
0 . t 4 l I  1.6363 1.2342 1.2503 1.0119 
0.6341 1.6212 1.2231 1-2280 1.0113 
C.61CC L.bOC3 ;.2111 1.19bI 1-010b 
Cl.5489 1.5214 1.1145 1.1129 1.0604 
0.5324 1.4996 l . l r34  1.0936 1.0555 
0 5 1  1.4891 1.1619 1.0101 1.0112 
O-;ZSS 1.4908 1.1121 1.C741 1.5536 
0 3  4 7  1.1119 1.014Q 1.0547 
0.5i45 1.4382 1.1#29 1.0121 1.0541 



OVEFIALL PERFORMANCE AND BLADE-ELEMENT DATA 
H'LS RADIALLY DISTORTED INLET FLOW 

Baseline Inlet Configuration 

U. S. CUSTOMARY UNITS 

ROTOR 1 .... 
LO. C O i b l  M 2 

**-I *'-I 

STATOR 1 

b6-2 
F I I S E C  

15. 7 
1CI.C 
€0.6 
13.5 
t9.1 
51.b 
$2.1 
5C.b 
€7.6 
$8.3 

1LE.i 

kUN NC432. SPELL 4 
n-2 P C l P O  

ILLET 



ROTOR 2 

L 1 -  P I -  r - r  
CIbUFf OFL l f f  f l I $ f c  

1 M.lbU +.442 441.6 
2 5.151 3.t45 9tt.L 
3 3.511 2.211 
r 2.011 L.C?b t l l . 1  
% -0.uau -u.tcc OL.5 
6 -U.3i5 - 0 . t l r  tt3.6 
1 -0.31. -0.965 645.3 
u -0.111 -0.277 t61-5 
* -0 . lbr  -0.2'6 t 5 l . t  

I U  -u.oea -0.122 tCG.b 

SL IhCS ILCC Ctu l L I L  6kCbM-l lNCb#-2 C-FAC ( C E O - I  LOSS-? PO21 I W f - P  IEFF-b 88-1 8'-2 YOo-I VQ9-2 PC)."C 
C t G ~ l f  OCGlfk L f O f f  CfCLff '107AL 10lbL POI 1 0 1  tC1 01611CE DfCRlL f11SEC fT.'SEL ( M b I .  

1 -U.41 8-54 16-12 39-51 2C.16 41-16 C.2531 t.CC?l 0 ~ 0 0 1 1  1.34- 99.31 95-33 51.51 12.?1 -551-0 -141.2 1.6668 
> -4.19 2-16 I t - 5 I  2t.Ct 29.41 50.14 L.2665 C.Ot13 C.0169 1.3031 92-90 55-61 41.11 15.21 -bO;.Y -233.2 1.6910 
3 -3.M4 1-83 9-65 22.4C 42-11 51-24 C.3060 I.0193 U-019U 1.211b 90.22 19.11 68.36 23-96 -670.1 -324.0 1.6966 
r - 3 . ~ 1  1.21 1-45 It.>( 43.C5 5L.94 I.19M9 t.CL.?t O.GZOS 1.2491 11.19 el.40 49.10 33.00 -121.5 -421.4 1.6730 
5 -3.1U (-5% 6.16 1.95 41.15 41.14 L.1114 C-I341 0-0322 1.1125 11-45 l i .12 52.15 44.10 -041.3 -602.3 1.6210 
b 2 - 6 4  1 4 5 . I t  . I-13 41-11 C.25M1 I.1304 C~.U303 1.1596 10.13 1C-21 54.CC 40.12 -690.5 -6Ic.3 1.6037 
1 - A - . r  C.55 4.67 5.+i 49.13 41.53 C-4119 1 -LC l I  E.0443 L.1636 62 -12  61.32 55.50 50.03 -935.5 -694.4 1.6140 
I - I . u ~  a.94 3 . i k  4.iL 48.83 46 .w  C.2256 C.1231 'a.0291 l . l b l 2  10.2b 66.&2 56-14 52.53-1000.1 -795.6 1.6236 
Y -1.46 1 3.9b 3.15 48.21 41.15 C.ia26 L.1263 C.0297 l . lS99 60.91 61.25 51.69 54.21-1020.0 -130.6 1.6111 

I 0  0.54 2.11 b.iC 2-11 43.53 44-36 L.116r I . I t9C O.CI42 1.1611 83-06 12.47 bC.51 51.79-10b0.1 -171.1 1.5769 

I C I I G  FCIFC LCF-AC EfF-V bC11b1 
IbLEI  lLLCl  IhLE I  I U E I  I e n I s f C  

1 1 ?CS1 

STATOR 2 
RUN N0132+ SPtEC COUt 10. POIh1 NO 2 

S t  FPSI- I  CYSI-1 Y - l  - 2  I b#-2 Yo-1 b4-2 1-1 1-2 M-1 I - 2  PCIPC lO/TO VO/PO l d l l  
C ~ U ~ F  U F C P ~ L  F T I S ~ C  F I ~ S ~ C  r l l l t ~  F I /SEC FI /SLC F ~ I S E C  C ~ G ~ E E  OECII-t 1LLEI INLET STAGE 101 

1 b.9f1 7.596 7aI.O t6e.3 516.1 t b b r 3 ' 5 1 6 . 1  2 2  42.7 0.i 0.6611 0.5521 1.6221 1.2370 1-3107 1-0195 
2 5 .  5 4 . 5  I t  4 5 1 5  1 5.0 31.2 0.4 0.61Ib 0.5IdY 1.6732 1.2317 1.2826 1.0143 
1 3.7)) 1,113 154.k 694.1 et1 .0  e64.t 441.3 -11.5 33.7 -0.6 0.6124 0.5117 L.bIC4 1.2111 1.2675 1.08Ob 
r ?.13d ?.t5b 1 t t . I  t t9 .1  t16.0 t t4 .1  3$b.I -4O.S 31-1 - I - #  0.6694 0.5591 1.6545 1.2111 1.2337 1.cl46 
5 2 1 0  i t  1 .  b 2 6 %  3 3  -11.6 5 1 I 0 5 6  1 . 5 9 8  1.1104 1.1591 1-0662 
6 &.*I5 U.It3 67C.6 3 0 . 1  '51.b 511.2 3C3.l -15.1 i6 .9  -1.60.5.14 O.49lC I .5t1C I 1+1430 1.0605 
1 u . l d l  0 .~29  611.1 9sC.3 516.9 $90.0 339.0 -11.4 30.3 -1.1 0.51% C.5003 1.5829 1.1732 1.1404 1.0764 
r 0.302 0.256 611.1 6LC.C tC1.5 599.9 2L4.6 4 . 1  85.1 -0-9 0 .5 l i 4  0.5071 1 . 1 1 1  1.1712 1.1356 I.Ub2I 
Y b.25.i u.,~Y t61.1 514.; 'S1.4 $13.9 265.4 1 . 5  2 5  0 . 5 1  0 1  1.5614 1.1140 1.1201 1.0633 

L V  0.1.4 0.150 b17.1 541.4 541.1 5rb.e 265.0 '3.1 21.5 2 0 . 5 1  0 .453  1 . 5 1 2  1.1813 1.1311 1.0622 

LCECb-e LOSS-P PO21 
IL IAL  lOIbL PO1 

t . 1 ~ 6 3  0.0226 u.Y?IV 
L.0525 O.CII9 0.SbbC 
C.0293 d.3010 0.9924 

!Ef F-C 
,07-$8G. 
19.9) 
17.65 
1 l . IU  
83.11 
65.#2 
65.01 
51.26 
60.24 
52-99 
61.15 

kt,CLR S P ~ C  l r f  G FCIPC t fF -10  EFF-V 1021101 P02/VOI LfF-LO 
I s L F l  IhL t7  I L L f l  I h I k l  LNLf l  I k L f t  SfbCf 

l F c  LB*/.tC # I I 
R31!. 2N.5L 1.1511 1.dC36 12.bg 75.36 1.0711 0.5121 7C-C3 



UNIFORM INLET FLOW DATA -SONIC INLET, APPROACH CONFIGURATION 
(Complete Acoustic Treatment) 

Overall Performance and Stall Summary 
Overall Performance and Blade-Element Data 
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CAN OVERALLCERCORMANCE - 80UIC INLET. APPROACH COEIFIOURATIONS 

4I3*5l 
ScNIic I.ln 
mot l 
&.tot l 
Rotor 2 
01lor 2 

4IE80-50 
sonic I l w  
m o r  I 
h t o r  l 
h a  2 
Q8lUi ? 

413aO.51 
h l c  Inkc 
mot I 
P1tot i 
m o r  I 
Slator 2 

41340.52 
Sm~c lnln 
Rotor I 
Slator I 
Rater 2 
Strtor 2 

413.77.1 1 
h t c  Inlet 
Rotor l 
Sntol I 
Roca 2 
Slll012 

41 3-77.1 2 
hnk irkt 
Rolor 1 
Slator I 
nutor 2 
Stator 2 

413.77.1 3 
Sumc I n k  
m o r  I 
"'ltnr I 

71 2 
.or 2 

41 3.77.15 
Sonu Inlet 
b l u r  I 
Sralur I 
lotor 2 
Stater ? 

41.(.774b 
Sona Ink1 
Rotor l 
Strtor I 
RMa 2 
Strtiw 2 

.;'RoDUCIBILITY OF W E  
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4thGJ.t 
w Inkc 
buor I 
Mot I 
Rutor 2 
Strtot 2 

4134Sl3 
Sarlc inkt 3256 54A I S D O  OW30 0.9930 
Retot1 5256 54.1 1 2 0 8 S  1.0Yf l , l W  L03W 88.94 IDS47 1.1803 PM l T l  l.l?#) 8481 65.15 
Sufir l 0,cipZI i.f7lO 1:JS 84.64 1.18211 M S i  W.92 
Rotor 2 1.0352 I.Ilh8 PQ97 Pl. l l  i.[Rt9 1.3077 8672 8722 1.W 84.32 64.e 
Sluw 2 0 9952 13014 %*.If 8565 1.3323 82.71 1 3 3 3  

OVERALL STALLPOIW D A M  

SPEED CODE IDENTiFICAtlON 
90 Sarw lnict Throat Mach Yo * 0.g 
80 S ) n ~ e  lnlct T~PIII  Mach No. * 0.8 
77 77 P-rcmt OW@ Sped 
63 h3 k r ~ e ~ t  k l g n  Sped 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inkt, A- Con- 
(0.9 Mach Number at Sonic-Inlet Throat) 

-'-a 
W i K  
1-6 
2-0 
228.6 
231.6 
- 2  
2be.b 
2le.b 
2W.6 
2.P- 7 
m . 3  
mi. 

ma-. LOSS-. 
t0T.L T D I U  

A 2 3 2 2  0.0516 
0-1311 0.0333 
0 - 0 3 3  0.022. 
0-QIZ 0 - ~ l T 2  
(Lo.%* 9 .01n  
QLSS* L O I S *  
a o s o l  0.0135 
0.0603 O.Ol2b 
0--70 0.014' 
SQI* 0.01- 
0-0714 0.0172 

STATOR 1 

LOSS-C 
r o T  LL 
0.0293 
0.0193 
0.0140 
0.0119 
o.olr+ 
0.0202 
0.3263 
6.0325 
0.0337 
0.033+ 
0.0501 

f O Z I T O 1  

1 .0737 

I F F - .  
TOT- STG 
71-20 
1%- 
16-51 
80. w 
07.- 
06.46 
w. 0) 
15. w 
13.02 
03.06 
60.59 

P O I P O  EFS-LO EFF-P  
I N L E T  I k l F T  I M E T  

I 



ROTOR 2 

IUl*. 

3b.81 
U . 9 4  
44-02 
43.i3 
41.0? 
SC.61 
3P.JP 
39.64 
3L.90 
36-30 

POPC 
IWLE 1 

1.3557 

LOSS-P 
701.1 
u.oznl 
0.0325 
0.0245 
0.0214 
O.OZi2 
0.0753 
0. 01 70 
0.0163 
0.0201 
0.0342 

CECf-V SEFF-4 8 ' - I  8'-Z We*-1 We-2 MIM 
TOT TOT RLGILY RbDIaU */KC UtSCC INLET 
93-04 90.C? 0.7424 0.2185 -126.6 -43-5 1.4060 
80.75 I0.38 0-7OSl 0.3108 -142.6 - W - 1  1.4377 
02-65 82.34 0.7420 0.4268 -157.6 - W - 0  1.4217 
82.59 82-30 0-79bb 0.5407 -172.6 -112.2 1.4036 
72.99 12-64 0.89% 0.1% -202.0 -1%-1 1.3657 
6b .w  61-98 o.vza* 0.8203 -212.1 -1n.z t.3210 
13.99 73-72 0.9591 0.8bbb -222.8 -186.1 1.32OS 
n . e o  73.54 o.vssr 0 . ~ ~ 4  -236-2 -202.0 1.31.~ 
b8.W 68-09 1.0105 0.9350 -243.3 -200-4 1.3109 
41 -31  46-99 1.0496 1.0103 -249.4 -212.8 1.2725 

T02/T31 POZIP01 FFF-LO EFF-P 
10T3R 15731 

STAT9R 2 
RJM Y3413r SPEED CJ@E 90. POINT U3 5 0  

SL €PI  I-: EPSI-2 w-1 V-2 **-I VM-2 - 1  YB-2 13- :  0-2 M-1 m-2 D21D3 TO113 DO/VO 102/  
6tbOIb~ RLCILN RI5EC MI5EC WISEC MISEC M15FC MISFC RbDIAN IbOIbN INLET INLET STbGE TO1 

L 3.1211 2.1608 203.0 2Ob.b 16b.b 206.b 115.0 1.7 0.60.3 0.0013 3.5115 0.5887 1.3544 1.1377 1.1196 1.0485 
2 O.JPO2 d.OW2 213.3 217.8 185.5 217.8 141.4 -2.4 0.5153-0.0112 O.t l12 0.6250 I.bO7b 1.1306 1-1163 1.0675 
3 I .>o&+ 0.0719 210.6 209.5 189.6 209.5 91.3 -5.8 0.4417-0.0278 0.0053 O.bO23 1.3909 1.1215 1.1018 l.Ob34 

3.052U ~1.0517 202.4 159.? 115.9 199.7 80.1 -5.6 O.LO5b-0.0270 0.5823 0.5730 1.3652 1.1136 1.0900 1.0399 
5 1.0285 0.025cJ 183.0 171.3 167.5 174.3 66.0 J.5 0.3155 0.0031 @.S i t6  0.4992 1.2995 1.1049 1.0539 1.0346 
s 3.3221 u.0187 110.3 168.2 159.7 Ibe.2 59.1 -0.6 0.3545-0.0036 0.c6el 0.4619 1.2853 1.1018 1 . 0 W  1.0307 
7 1.1185 3.0154 169.3 162.9 160.2 162.9 54.6 -0.4 0.3292-3.0022 0.6853 0.4662 1.2728 1.1003 1.0366 1.0285 
I a.DI7O U.0149 Ib7.4 161.6 151.1 161.6 52.2 4.0 0.3170 0.0248 0.r792 0.bb19 L.27W 1.1027 1.0350 1.0272 
9 J . J I S O  3.0139 165.5 160.6 155.1 160.3 55.9 9.3 0.3CSB 0.0581 0.4721 0.4517 1.2697 1.1018 1.0361 1.0288 

13 3.30.3 3.0014 149.4 l49.S 136.2 149.0 61.5 13.6 0.4243 0.0907 0.42-5 0.4239 1.2461 1.1142 1.0%12 1-031q 

INCA DEW TWU IH)M-1 MdnvM-2 3-FbC CWEGL-R LOSS-P W2/  
R L C I ~  I A C I ~ W  R I D I ~ M  T J T ~ L  T ~ T ~ L  4 1  ' 

-0.2b32 0.1988 J.59t1 4?.76 51'.36 0.0909 0.1823 0.0304 0.3531 
-1).7492 0.1272 0.5245 41.51 55.46 0.0971 0.0936 0.0210 0.9702 
-0.2863 0.1168 0.575h 49.97 53.85 0.113I 0.1167 0.0273 0.P744 
- *A205  0.1220 0.4336 49.06 51.44 0.120i 0.1302 0.0377 5.9714 
-0.3474 O. ls l3  0.3724 4C.18 44.8: 0.1365 0.1991 0.0574 0.9tb6 
-4. M I 7  0.1996 U.JSCI 62.09 43.26 0.1176 0.1193 0.0541 0.9733 
-0.1945 0.1645 0.3305 42.32 41.83 0.1395 0.2475 0.0160 ".0619 
-U.420$ 0.201t 0.7921 41.00 41.42 0.1234 0.2166 0.0702 O.055C 
-0.43b9 0.2547 0.?¶(7 10.75 40.94 0.1301 0.2178 0.07CO 3.957' 
-0.4207 0.3128 0.3336 35.11 37.66 0.1176 O.'.bS2 0.0653 0.9761 

MCORP wWRP 10110 P0IPS IFF - ID  !EF-P 1321101 PoZIPO1 EFF-LO 
INLET INLET INLFT INLET INLFT I ~ C E ~  ST LGF 

LADISEL acfs'c I a I 
010.94 y1.e 1.1122 1.3156 17-72 73.75 1.0331 0.9705 51-18 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Approach Configuration 
(0.9 Mach Number at Soniolnlet Throat) 

S I. UNITS 

DEV 
M O I U  
0.2683 
0.2811 
0.2818 
8.2611 
O.16W 
8.13b3 
0 . 1 m  
0.11% 
0.lom 

C U  *OI 
0 N-I a-2 

UOIA* 
0.8036 0.4373 0.bS82 
O.Tb92 0.bb77 0.6513 
O.bW1 L 4 T . 6  Od142 
O.CSL3 O.4Rb 0.3785 
0.5582 O . 4 m  0.5143 
01s05 0.4718 0.4911 
6.5341 0.-l3 O . U H  
O.S3(6 O r W I  0.4010 
0.5sm o.*sn 0.4~62 
0 . W  01b414 0.4-8 
O.H3* 0.4111 0.4501 

LO c o w  90. m t w  *O 51 
U-2 (1'-I **-I Vb-1 v*-2 
m m c  M C T  mu 

135.8 0.m. o ~ s u  1rt.i lur 
148.8 0.6261 O.Ul1 200.8 1Y.5 
1*3.2 0 I C . Z  0.4011 222.1 lU.1 
17C.I 0.roos O.*T 233.8 urr 
2 - 2  O . M T  0.5502 2 S 9 J  1Y.S 
223.8 O . ~ X * L  O.S~ZI n 8 . m  1w.m 
233.5 0.1% O a 2 3  2**& Z O l a  
243.P 0.8bZ9 Oh222 287.6 214.2 
m.4 0.8.m 0- m&a n 1 . 5  
2n.o 0.9127 0- s0a.o 2nd 
M.4 0192H 0.W- SI0.S 231-5 

lE6C-P 
TOT 
88.90 
94.28 
96  4 3  
9T.91 
9T.bb 
H.80  
w.40 
w - 5 1  
14-31 

SEFC-h 
TOT 
88.50 
94.07 
-.so 
.?a3 
w.59 
Worn 
Y*Y 
w . 4 2  
96.m 

v-z 
) r f  SEC 
145rT 
161.1 
163.9 
160.8 
151.3 
150.3 
150.0 
149.6 
150.0 
150.1 
14 1.7 

SL IMCS IN- OEV i l l lN RWW-1 R W r - 2  0 4 A C  DREW4 LOSS4 Pot/ 
IAOIAM RADIAN RAOlAM RADIAN ~ T A L  TOTAL POI 

1 0.01% 0.WT9 0-ZH3 O.lM8 21-39 36.44 0.4330 0.1.42 0.0141 O.9b42 
2-0- 0.0483 0.1963 0.6313 36.33 41.43 0.3564 0.1016 0.0226 0 . m ~  
3-0.10074.0053 0-1526 0.5533 39.42 42.63 0.3182 0.0672 0.0162 0.9ml 
C9.13W4.0375 0.1373 0.4Wl 40.11 62-01 0.297b 0.0944 0.3139 0.9W2 
S-O.l"B1-O.OM4 0.1286 0.4118 39.21 39.52 0.2694 0.0588 0.0171 0.9WI 
b~.Z i65-0 .0W3 0.1~16 0 . ~ 3 8  30.08 n .23  o . z m  0.0577 0.01~1 0.9907 
1-0.22W-O.1030 0.1211 0.3831 38.69 39.10 0.2515 0.05#7 0.0187 0.9W1 
o-o.z331+.1076 0.1225 o.3na 38.39 3e . r~  o.zbm 0 . ~ 8 2  o .o~rz  o.9rro 
M.243Z4.1142 0.1311 0.M97 30.24 38.92 0.2417 0.0bZ5 0.0213 0.9704 

lDQ.2610-0.1351 0.1631 0.3564 31.84 30.63 0.2402 0.0749 0.0263 0.9886 
114.200M.1540 0.2188 0.3743 35.61 36.08 0.2691 011164 0.0420 0.9835 

I NCORR m n o  ro/ro EFF-AD EFF-C 102/101 POZ~POI  EFF-AD 
INLET INLET EWE7 ENLE? INLEl STACE 

RAO/SEC S % X 
613.11 1.0136 1.2493 W.30 89.M 1.Ol36 0.9811 

cmc W, m 
mno 
INLET 

1.0824 
1.0l94 
1.0752 
1 .mlT 
I .WTZ 
1 .ou0 
1.0.91 
1 . 0 m  
1-4 
1 .m00 
1.0e27 

REPRO~UCIBILITY OF THE 
ORTCMAL PAGE IS POOR 



m ~ k ~ M T ~ 5 I  
Y-2 1C-1 I).-: 

VLLC 
LW.4 a.s).. ..I= 
lTs.1 .Axe4 1.- 
18s.. a r m  LSUT 
1.1.3 a r m  a&ws 
ma ..Tsar . a 1  
ms.3 0.- e.MT1 
24s.5 a.ms a s m  m.- OaEl4 a.lw 
ma a r m  ..nu 
m.3 0- &Tl la  

STATOR 2 

O.YWHJS42 
O.S., o.Ow2 
a.41w Oa401 
~ . ~ S I S  o m n  

1- 
RADIAN 

4.23W 
-0.1~3 
4.2403 
4 . 2 n a  
4 . ~ 0 2 a  
4.3163 
4 . 3 W  
4.3- 
4.Ib.3 
4.1937 

7- 
RADIAN 
0.6509 
0 .5m 
0.5203 
0.4753 
0.4W7 
0.4256 
0.4107 
0.3WT 
o.snr 
0 .ma  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Ink, Approach Configudion 
(0.9 Mach Number at Sonic-Inlet Throat) 

S I. UNITS 

Loss-C 
TOTAL 
0.04s9 
O.O>l* 
o.ozrt 
0.02BO 
4.0193 
0.0105 
0.0182 
J.0103 
0.02lR 
0.023) 
0.025J 

1OlfJ P O C O  EFF-AT: iFF-P  U l I A l  
INLFI IqLF1 INLCl INLFT WISEC 

x ; sfl* 

R J I  '40411. SPEEO 
-2 CO1.O 

IYL €7 
0.3974 1.2243 
0.4498 1.27W 
0.4581 1.2886 
0.4500 1.2056 
0.4205 1.2702 
0.4301 1.2720 
0.1321 1.2745 
0.4334 1.2750 
0.1354 1.2781 
0.4349 1.2717 
0.410' 1.2614 

C30E so, POINT u3 s.? 
13/13 POlPO 
INLET SlbGt 

1 .oen  t.z*r? 
1 - M T l  1.2114 
1.0834 1.2743 
1.0802 1.2693 
1.0171 1.2567 
1.0792 1.2617 
1.0013 1.2182 
1.0839 1.2739 
1.0116 1.2ILb 
1.0929 1.2943 
I -0975 1.2913 

OFV 
RAClUl 
0.2758 
0.2031 
O.LCI5 
0.1391 
0.1101 
0.1274 
0.1117 
0.131? 
0.1169 
0.1111 
0.21=.4 

LOSS-P 
TOT 4L 
0.0313 
0.0208 
0.3195 
0.0139 
0.0115 
0.Olb'. 
0.3192 
0.3?27 
0.0210 
0.0262 
0.0396 

1?21101 

1 .081R 

1n/10 P o n o  
INLET INLET 

CtP -AD EFF-P 
IhLF 1 I ILF 1 
I 1  

96.11 64.64 



ROTOR 2 
SL EP51-I EPSI-7 

R 4 0 l l r  ALCIIM 
1 3-14); 0.1012 
2 3.1Ub2 J.0773 
3 3.J84l U.Obl5 
4 O.UhlS J .OU? 
5 3.UldS J.Olrt2 
6 O.JIJ3 J.CO55 
1 J-JUbJ J.0033 
8 U.9~01-o.WUI 
*-3.3Ol7-U.0077 

IJ-5.JOlU-u.0018 

i L  INCS INCH OFV 
CAUlLr4 ZAEIW RLOIUi 

L-O.Ji0c J.0311 U.3151 
2-3.1~1~-.I-0330 0.1565 
3-3.1147-3.0256 0.1702 
b-U.J9b.-U.O07* 0.1482 
1-3-0441 U.OZ35 O . l l l 2  
6-0.3334 J.O?U O. l l lZ  
1 - 3 . ~ l + c  3.0232 0.1012 
34.523, 0. PI03 0.0199 
+-1.J102 3.0207 O.Ub96 

13 0.>104 J-0213 0.10?? 

v - l  
MISEC 
193.9 
z00.2 
190.5 
191.6 
172.1 
I6b.C 
164.0 
163.5 
162.6 
154.4 

w- 2 
MISEC 
169.8 
174.2 
114.3 
169. 1 
151.3 
147.2 
148. I 
149.2 
146.7 
131.7 

13. SPCEO 
u-1 

WISEC 
151.5 
111.2 
183.9 
107. t 
228.7 
239.1 

C'4EG4-B LOSS-P 
70141 VOTAL 

-0.0349 -0.OU83 
0.0762 U.0189 
0-053U 0.0132 
Q O l 8 t  0.0011 
0.0389 0.3093 
0.0439 0.0102 
U.0236 0.0015 
0.0139 0.0032 
0.0214 0.0066 
a m 6 1  0.0077 

TOIT0 POf fO  FFF-40 !FF-P K I I A I  l O 2 I l O l  902lPOl EFF-A0 EFF-P 
INLET INLFT INLET INLFT ffilSE: MTOR RJTJR 

t a SUM r r 
1.130' 1.4504 86-96 E7.66 156.76 1.0425 1.1460 93.38 03-51 

'I*- 1 
M I  SEC 
149.0 
164.9 
171.1 
IC9.6 
155.6 
149.6 
150.3 
150.6 
147.6 
139.3 

VM- 2 
MISEC 
177.3 
185.6 
182.11 
175.0 
157.5 
151.3 
119.6 
L49.2 
140.7 
143.0 

v e 2  
WISEC 

1.3 
-1 .2 
-3.8 
4 5 
-3.7 
-5.8 
-3.1 
-0.3 

3.4 
6.0 

!3. SPEED 
POlPY 
1NL E l  

1 .SbOl 
1.4969 
l.&Qb5 
1.4101 
1.4328 
1.4115 
1.4125 
1.4110 
1.4110 
1.3966 

CJOE 90. 0 3  
TDlTJ 
INLET 

1.1485 
1.1432 
1.1350 
1.1292 
1.1235 
1.1210 
1.1225 
1.1266 
1.1330 
1.1315 

lEFF-L ItFF-• 
TO 1- STG TOT- ST6 
93.07 93.24 
85.39 05.70 
87.69 87.95 
09.54 09.76 
03-01 '03.36 
81.45 81.73 
01.16 82.02 
81.57 01.03 
7 9 4  79.78 
80.01 80.90 

YCORR UCOR~( ir/rcl r o n o  EFF-an IFF-P ~02 /101  POZIPOI EFF-LO 
INLET INLET INLET INLET INLET IYIET S T  4Gf 

R ~ O I S F C  K G ~ S E C  t I r 
bPb.64 ' 1 1 * 1  1.1307 1.4411 84.06 84-06 1.0625 0.9881 85-03 





ROTOR 2 
v - l  

MISFC 
134.8 
1'12-6 
15L.O 
1h3.4 
135.7 
!54.5 
153.'. 
157.6 
150.3 
140.9 

VM- 2 
MISEC. 
116.2 
190.7 
197.0 
179.7 
16U.5 
1.2.n 
152.8 
1.2. U 
14e.c 
130.0 

v e i  
VliEC 
108.9 
100.3 

86.5 
75.6 
tO.5 
1?.7 
bb.9 
43 -5  
47.2 
51.9 

PJN YO4 
*-2 

0.6207 
0.621? 
0.5951 
0 -56 26 
0.4936 
U.4624 
0 .4tOO 
0.4542 
0.4472 
0.3983 

13. SPEED CODE 10. POINT NO 5 0  
U-1 U-2 Ma-1  M I - I  

*lSEC q16FC 
146.1 15S.6 0.5219 0.5523 
158.6 165.7 0.6147 0.5817 
170.7 175.7 0.6532 0.5999 
183.4 116.7 0.6713 0.6091 
212.2 213.1 0.7237 0.6374 
222.4 222.6 0.7426 0.6554 
232.3 232.? 0.7633 0.6913 
245.9 245.0 0.7912 0.7252 
255.3 I Y . 7  0.8001 0.7311 
2 M . 7  204.3 0.8000 0.1008 

SL INCS INC* OEV TURN IMVM-1  RMflVn-2 3-FlC CCGA-8 LOSS-P W 2 /  XEFF-P IEFF- l  8 ' - I  80-2 V9'-1 VOa-2 POIPO 
Y A O I A ~  ~&II~AN RLCIAU R A ~ ~ I A N  TcTAL TOTAL POI TOT TOT R A O I A Y  I A ~ ~ A C  U I S C T  I I C F C  *UICT 

TI ) /TO P o n n  ~ F F - r ~  CFF-P  ~ C I / ~ I  
INLEI INLET INLET IhLFT KjlSEC 

1 1 <OM 

102 l701  PO21 POI EFF-AD EFF-P 
ROTOR a a T m  
I * 

STATOR 2 
RJN NWL3. SPEED C30E OU. POINT NO 5 0  

S L  E P S I - I   PSI-2 - 1  v-7 V W - I  vr-7 I VB-7 n-1 n-2 r-I M-2 POIPL? TO IT^ COIPO TOZ/  
R ~ ~ I A I ,  LLPIAY n/SCC 4lSCC MISIC MISfC V1StC MISEC RADIlN I l O l 6 N  INLET INLET STLGE 101 

I 1.1214 0.!41)3 l03.P iuo.2 161.6 zoo.? 106.0 3.0 0.5815 0.00oo 0.5536 0.5730 1.3268 1.1237 1.1109 1.0430 
2 o.Jd3.3 0.5979 701.2 21'3.7 179.2 210.7 50.0 -6.3 0.491JO-0.0204 3.5869 0.6011 1.3749 I .L l76  1.1003 1.0425 
3 j.567b ~ . 0 ? 0 #  201.1 202.5 183.1 202.5 04.6 4 . 7  O.L3?2-I.0731 3.5813 0.5141 1.3584 1.1094 1.0951 1.0389 
4 ~ . J 5 1 3  J.O)lr) 104.1 to) .?  175.4 193.? 74.1 -1.9 0.3714-0.0203 0.5601 0.5577 1.336: 1.1020 1.0851 1.0336 
, 1 . ~ l n a  J . * )~+ .J  172.9 t51.0 IC2.b 169.0 59.3 0.6 0.3534 0.0014 U.6978 O.LR61 1.2147 1.0934 1 .M81  1.0293 
I j.JZ1d J.3107 IC?.O 163.4 154.6 lb3.b 51.8 -0.0 0.3233-0.004R O.L69D 0.A702 1.2622 1.01196 1.0311 1.0241 
7 J.Jld3 J.0161 1bl . t  157.9 154.n 157.9 46.5 0.5 0.2917 0.0026 0.6651 0.4541 1.2491 I.OC71 1.0285 1.0217 
d O.010a J.0153 159.9 156.1 153.5 i 5 t . 2  b3.5 3.9 0.27b0 9.0249 0.6586 0.4481 1.2469 1.0094 1.0291 1.01% 
3 J.JI,J J .nl48 157.4 154.. l f0 .2  154.5 7 7  9.2 0.3067 0.0'96 0.L512 0.4434 1.2447 1.0940 l.O?5? 1.0201 

IJ 3 . ~ 0 . s  d.OoR7 161.1 ILe .?  l 3 i . l  143.9 !1.8 11.8 0.3740 O.Oll5 0.6042 0.4112 1.22'4 1.0909 1.0229 1.0215 

IpiC4 OEV 111I.1 DH(IV'4-I PM7VM-2 >-FLC C'4fGl-l) LnS<-0 W 2 /  
*.71P'1 11014'1 P4nlAY lCTLL T lT lL  POI 

-1 .3UI I  0.164t 0.5314 6?.?6 50.07 0.0elL 0.1815 0.336* O.'+t59 
-J.?t:5 0.t2.30 0.5192 b - . ? ~  53.1e c.07 ) 0 . 0 ~ 2  o .on?  ~ . w o t  
-J .  J , l ?  J.1216 0.4.IZ 48..t 52.70 0.0i44 0.11'+9 0.0785 0.975! 

Y C V Y P  wC'1FP TJ/ l l l  PC/PO IFF-LO IFF-P TOZITOL PO2fPOI EFF-IO 
l t , ~ E l  I r l ~ E l  INLET INLFl  I t  LE 1 INtb 1 ST ACE 

mbli/SfC rGlSEC I 1 t 
ccb.10 74.8 I.OS;t 1.28SR 73.79 76.4' l.O?JO 0.9723 54.74 
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ROTOR 2 

SL tIUS 1*01 O l V  n#WI-1 a-2 04s #a4 LOIS4 POW Q?W .l?FI 8.-1 Or-2 -*-I -*-a ?otM 
UOIW UOIU RAOIA1 UDIU m u  TOW nt ror ror u o t ~  u o w ,  wsec wuc ~ r s r  

H . ~ W  0 . a ~ ~  RSIW LSSIS ~2.12 URT O.ISU o # n  0-  I IT ST Mm nnr 0 . w  ram -ma +D.* r ~ s s *  
24.1bM4.WZ R I T W  b W D 1  40.lY 48.11 0- OolOlV O a S Z  IoISlB W-18 B1.01 0OTD8S 0.1841 -14ldS 41.4 1*80 
84.I+H.&459 0.1W9 0.8232 U.12 48.- O.21U O.WW O.OlT1 1.1480 00.01 80- L I Y 8  0.4481 -1W.I 4.1 10W12 
#.12lWO.ODS8 C U L T  %L)L9 414S 41.14 0- O W 0  0.8IW 1.1861 ,91084 9 l M  0.0188 OoSSSD -11I.O -1014 1.4101 
~ - 0 . w 1 0 . o e ~ 4  -6 0 . 1 ~ 1  n.n u.*r o a ~ u  a.wt r a m  1.rrs r . m  OMS c 9 1 m  ~ T W I  -1w.o -1-1 c . w ,  H.W O.OIII IIOI~ LLOIT 39.40 u r r  o.mlr o m  o r r u  r a m  mew m.n 0 . w  cror ~ l l . o  -1rr.r I.HIO 
FO.OZM 0.010s o.ont o.orr* n.01 W.TT o . r m  00ruz O.OIIS r.ms r r m  wet* 0 . m  ram -8rr.v -m.* 1-0 
04.028b O.01U 0.OTW O.OtQI 8O.H 0.1682 O.WB1 O.OL21 IoOWO 01.W 01.81 0.- 0.9- -04 -191.2 1.W 
+o.oI*~ 0 . 0 1 ~  0.011s O.WSD 80.34 19.0~ 0 . 1 ~ ~ 6  O.WH 0.0118 LOOIT n.w n.ar I.OIDS o.~n -m.r -m.t 1 . ~ 1 1  

10 0.0103 0.0111 &I101 L U I Z  H.01 31.29 0.10Y 00- 0-rn 1.0808 M.11 69.16 1.-9 I R I W  -08 JI..S 13161 

STATOR 2 
st IPS 1-1 €PSI-2 

nAotYI nAolA* 
10.1216 0.1196 
2 O.OBU O.OH2 
3 0&6M 0.0603 
4 0.0493 0.WT 
5 o.ozb4 0.6239 

0.0201 0.0102 
TOO0114 O&IW 
0 0.0151 0.0lDl 
9 0.0111 0.0109 

LO 0.0050 0.oOW 

OCV 
LADIA* 
0.1491 
0.1200 
0.1191 
0.1 111 
0.1411 
0.1400 
0.1426 
0.1~26 
0.2110 
0.2@14 

I tCC4 
TOT-SIC 
81.11 
n.10 
n.94 
01.03 
61.94 
w.21 
b4.m 
b2.w 
61.10 
s1 -94 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Approach Configuration 
(0.8 Mach Number at Sonic-Inlet Throat) 

S. I. UNITS 

ROTOR 1 
I1 F Y i I - I  L C < { - ?  V-1 W-2 

~ L J I L ~  * P r l u  * / S F [  YISPC 
1 ?.lsbU J . l 5 ? l  l iE.1 279 .0  

3.118t J.1?84 154.2 223.C 
3 0.103a >. 1>7k 152.> 111.2 
4 O.J?JI J r J l s *  150.4 700.0 
a >.u711 d.lta*? 148.4 179.7 
% 3 . J o O  4.043+ 148.1 176.0 
7 0.0550 11.<135* 148.0 176.2 
9 J.3475 4.0271 147.9 172.4 
C J.3353 1.0190 147.5 170.7 

1 )  J.2217 e.0101 144.6 1CI.I 
11 J.JO99 ~ . 0 1 1 3 )  136.7 1CO.7 

STATOR 

TURN 
R A O t A U  
1.0453 
3.9355 
0.67?1 
0.5*?b 
J.SJ2t 
0.2191 
0.2!?0 
O.2?11 
0.2r.73 
O.lP72 
0.1170 

C'4FGL-I) 
I C T A L  

0.2117 
0.155 4 
0. tO0b 
0.0710 

, &OW9 
0.0naq 
0. J1l3 
0. osr e 
0.1 on3 
0.1302 
0.1475 

?11/?9 P U P 0  LFF-A'l iFF-P b C I / & l  
INLF?  INLET INLFT INIFT K G I S E C  

(I t so* 
I.OFi0 1.2700 tC.2S 66.74 162.05 

LOSS-? 
TOTAL 
0.0475 
0.3196 
O.LI271 
tl.0221 
0.0235 
0.024? 
0.0241 
0.025's 
0.0705 
0.0335 
0.0350 

I E f F - P  
TOT 
85.16 
17.54 
90.85 
92.Ob 
89.37 

' 11.27 
87.89 
fib.?> 
04.83 
81.90 
79 .80 

(ILFF-1 
T PT 
84.bb 
86.19 
PO. 32 
e1.79 
89.02 
81.88 
87.41 
86-27 
04.29 
01.25 
?-.oh 

1021101 POtlPOl CFf-LO EFC-P 
ROTOR ROT31  
s t 

l.IC20 1.2700 86.29 86.75 

rn. 70 
40. l l 
3 P . I I  
38.27 
1 P . C I  
? R . ' i  
,*.rS 
?$.  x 7  

2'. 'I9 



WN '11I41 
v- l  v-2 w - 1  W-2 W-1  va-2 1 (1-2 *-I (I-) 

MfSfC MISIC MfStC * /UC CISEC (IfSfC BAOIAN IIAOI6N 
122.1 201.2 120.1 1M. I  2b.O 121.9 O.lI1b 0.tSm4 3r?S01 0.11*1 
1Sl.b 2W.1 111.9 110.1 ZZ,b 1Ib.b 0 ~ 1 4 1 1  0.9#42 OabbZO O.$Ilb 
119.b 1-1.2 1$8.6 1 n . o  19.1 100.2 0 * 1 t 1 1  o.sze1 &.bbO* O.Sb49 
I .  I I 4 4 10.6 O. l lb1 O.b*Sb 01LIbb 0.SJbI 
$ 3  I 1 2  1 I ?  7b.l 0 . 1 1 0  0.4961 0.4191 0.4111 
112.9 1BO.O 191.6 144.1 \ a + $  61.1 0.lZbZ 3.*410 016411 O.6Sbl I .  I .  I .  I .  20.1 n . 4  0.11~- o .u$b  O.44W o . r m  
154.1 151.9 lY2.b 146.3 22.2 62.0 0,1643 0.4006 0.441b 0.4SOl 
LtJ.4 159.1 lYI.2 143.6 26.1 M . 0  O.lTOb 0.4SOb J.4600 O.Ub1 
14S.0 143.1 141.1 I%.*  16.1 Y . 1  0.1116 O.bbbb 0.4141 0.4119 

STATOR 2 
SL FP j l -1  & P S I - ?  

R A D I A N  PACIW 
1 0.liUb 0.1384 
2 1 . J b 7  0.09¶* 
8 0.0414 J.O+SC 
b 0.02.2 U.ObYh 
5 3.J224 3.0201 
b O.UleC U.Ol4J 
1 > .# I21  J.0110 
I 0.J110 U.0100 
3 J . Y U 1 S  l.OOL2 

I d  1.0Oli  J.JOb0 

CUGL-I LOSS-r 
lOl6L TOTAL 

-0.021 7 4.0011 
a o c n  0.021, 
a w l *  O.OIS~ 
0.0390 0.0097 
0.0311 0 . 0 0 9 ~  
0.0411 0.0105 
QWbO 0.0011 
c.0113 0.0010 
0.0276 O.OOb1 
0.0111 o.oon 

10/10 COP0 IFF-A0 'PC-C U I I A I  
INLCt INLET I N L t l  INLCT ffilSlC 

I 1 SQM 
l.lZ$% 1.4261 . I Y * l b  11.m9 lS l .11  

3. s*eCn CJOC 80. COlNl N3 $2 
U- l  U - I  ** . I  # * - I  

*/SIC qISfC 
131.1 161.0 0.s01r o . r n s  
Ibb.4 113.5 O.bO2O 0.1141 
111.8 114.0 0.W91 0.1429 
tq2.1 19S.5 O.b?bb O-¶S*B 
222.3 221.2 0.1186 0.6010 
212.1 211.2 0.1933 Osb22S 
241.4 243.4 0.1119 0.6152 
211.6 256.1 OaIOb* Oab191 
261.4 266.t O.Ilb* 0.6911 
211.2 2lb.* 0.1786 0.1011 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Wnk Inlet, Approach Configurrtion 

(77 Percent of Design Speed) 

S I. UNITS 

ROTOR 1 
P O I  l *O  
m.CvW 
0.W16 
0.9@1)0 
0.9911 
0 . W )  
0.9tr.e 
0.99lE 
0.9091 
*.tome 
0 . w a  
a . t m  
0..6.? 

oev 
UOIU) 
0.2lU 
0.28W 
0.2411 
OaJR* 
0.1111 
0.1n6. 
o.nO0 
O H 0  
0.0141 
we40 
O.IS2S 

L O I H  mr AL 
oaw 
0.02b. 
0.0111 
o r r n  
0 . u n  
0- 
o m r  
0- 
o a u 2  
0.0102 
o.I)4a 

STATOR 1 
SL C?Sl-8 ECSI-2 

RAOtU n.01AM 
I 0.I91B O.IH1 
z o.1toa 0 . 0 ~ 1  
a o.e.41 0 . 0 W  
4 0.0598 0.0508 
S OeOBll 0.0111 
c 0.02So O.OZb4 
1 0.0~20 0.02SL 
B O J I W  0.0210 
9 0.Olbl 0.0111 

10 O&lW 0.01IB 
11 0.0041 0.00(2 

v-l 
VSCC 
204.6 
ns.o 
199.1 
191.8 
l l 5 d  
114.1 
114.2 
118.1 
lT8.0 
1Tl.B 
168.1 

REPRODUCIRLLITY OF TH ' 
Ol?l t ;~ iU1 PAGE IS POW 



Y IIWU. m cmn 77. COP.? no I1 
M a -  0 4  -1 M CI  W .'-I w-I v.4 v - 4  
.I# Y I I  wr M C ( Y L t t  VILL ma 
1224 &I*). . J I U  *-I* W I s l a  UI-7 m A O S  &4OW 11- 1-02 
1134 W ~ O  ma31 um o.sa.i 1a.1 m.2 a m  %nu awr ma 
a s  CIUI b-7 UII LYII I ~ A  WI. .run CIU~ =.a 1-4 
...a LlU - LIW 0.- la4 m.1 .am 0.- m.7 1 
rr.* ..Bart -u u r n  - m~ a1.s m.nrs a- =A ag:: 
0.1 LIIW . ~ Y U  WII - a11.a n1.4 e.lrw .rr*r -.a n 7 r  
.W o u n  - - w.s n1.s m.mt - zmr n7.3 
U.m maza 0 . M  LOl a4ns -7 -7 .a Wa W.2 -7 
Cd.5 CIIU WI oasw - -.a WIas .HIS  -1 2m.s 
LIJ O.WI maw - matas 2n.i -.a O-T man n*.* 247.7 

%l-7 
-IH u n r  @.out 

eazas e. 
C..mIsZ e a a  aabas 

1. WIZ) -14 &IS55 

.-1 
u f t c  
1n.a 
lW.5 

1.7.3 
H1.b 
IU.9 
IS6.b 
IS?.. 
197.1 
149.2 

1II) -1 -2 H b C  ..W LSW W .CIF. a*-I I.-2 --I -*-I W r J  
W I Y  m4 l8Tu  -1 nn T a  wrv w r r  mK vur . u l  
uuo SIJI u.41 a- +an I.I..~ w.m 1a.w rn.0117 wm -m.~ *.I I- - n-n -7 cnu cm, o . o n  1.1- ra -* o.nw marra -14r.a s.~ I- 
LUY 41.~3 r7.n MU L.I*L HI- I&- -3. *- &- wsm -1-4 -ma ~ . u m  
w n a  4l.11 a.n m a a s  .mr e a s e  I.lm -.a w.r e.u.m m . s w  4n.m -1os.m I.- 
o.1.1~ n r l  u a  -a .mr maom* t.trn m a  m . n w  a,- --.* -1-6 r a m  
%:%I m-72 U I W  O & l l Y  1.11.1 m7A1 m7Y 413.2 -UL3 1-1 
warn mot. m a l -  - .nr t -~ r r t  n.n arao o m n  m a  -?.a& -I- r a m  

n.m -4s al* -I maan I . I ~  m a s  mi. l a 1 3  a r m  a . 0  -me* I ~ I  
w n.26 -.as e.mm o.wr maw r.rrn r.n urn t a r ,  easm --.I -I-;, I- 
o.essz --?I 3;- *.I- 0-3 ma10 a.lIn m a  .~JI 1- I- a1.8 - ~ . 3  lams 

rwro mmo t i ~ y  t- la11.1 nmm~ m-I CIC- €a+ 
P I E 1  S U E T  -1 lUW E iZC r O l Q a O l m  

8 8 -  8 8 
1~1215 1- ma1 W-17 153-I@ I-ObIl 1.13~ -1- W-mI 

lama l o r n  rono trt-ro SFH rmzno~ rerm~ rrr-ro 
t i a ~ t  1(1 tT  Imtl 1ItT Ir(CCT IU(1 S7lQ 

W S C  lVtK 8 8 8 
m a r  14.0 ~.rars  r a ~ r s  s.ss r.n 1.~11 m.*wn n.41 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Approrch C o n ~ i o n  

(77 Percent of Design Speed) 

-2 
M C C  
In - 9  
155.1 
13s.l 
121.3 
m.4 *.* 
93.5 
-2.0 
92.- 
W A  
u . 3  

m - 2  MAC LOSS-? 
mu 
o.on2 
0.0?30 
0.0115 
0 . W T  
O.QO71 
0.- 
0.0011 
0.0120 
0.OlbO 
0.0216 
0.0243 

TOR0 W f M  CFF-AD ECF-? 111b1 
INLET INLET INLEI InLC1 .:h/SCC 

L C o n  

STATOR 
SL €?st-1 

1b01 A* 
1 0.1974 
2 0.1340 
3 0.0.16 
4 0.0663 
5 0.0377 
6 0.0305 
1 0.026s 
8 0.0224 
9 0.0175 

10 0.0100 
I 1  0.0010 

RWOV*-2 O-FbC brCbA4 LOSS4 ?02I  
TOTAL TOTAL POI 

31 .a  0.5161 0.1601 0.0334 OsH83 
3b.77 0.4270 O.IW0 0.0210 0.9782 
38.79 0.3770 0.0bO3 0.0145 0.W03 
38.77 0.3565 0.0408 0.0125 0 . W l l  
W.96 0.3290 0.0450 0.0131 0.9930 
3b.07 0.3155 0.0463 0.0142 0.W930 
37.10 0.3101 0.6557 0.0177 O.Wl6 
37.W 0.3-1 0.0614 0.0202 0 . W O  
37.40 0.3057 0.0112 0.0225 0.9902 
37.35 0.2-6 0.0705 0.0240 0.9016 
35.20 0.3WO 0.1067 0.0305 0.9853 



ROTOR 2 
ISI -13. w m o  CM ~ 1 .  m t w  m 12 

Y-l V-2 I -I -2 Y C I  Y e 2  8-1 2 FI 2 U-1 U-2 a*-I a*-# 
wscc NISEC wscc n n t c  r n r c  USEC n*otw r.otur u s t c  wsu 
111.1 198.9 100.9 151.5 22.0 120.9 0.I.U O.LII3 0.31TS 0.-• 151.0 161.6 0.- 0.4402 
141.0 195.3 119.9 1n.5 21.0 II*.~ 0.1623 0 . 6 ~ 1  0.40- 0 . 5 5 ~  ~65.0 1n.i 0.5- o . u n  
LW.5 1m.o lcl .3 IS.* 19.4 1oi.s o. ln* 0.- 0.4wr o.swr 117.3 102.5 0 . 6 ~ ~ 5  0.4932 
1SO.1 181.4 149.0 153.0 11.0 W.2 0.1105 0-5503 O.43U 0.5150 1W.S 193.9 0 . b W  0.5100 
144.3 164.1 143.2 140.6 10.1 04.6 0.1260 0.5411 0.41- 0.4651 220.4 221.3 0.TlS 0.SSH 
lk6.0 151.2 143.5 134.0 19.2 W.0 0-1328 0 . 5 m  0.4IW 0-44% 231.0 231-2 0.- O-S?02 
145.9 155.6 144.6 136.0 19-9 TS.5 0-1345 0.)4.9 0.4201 0.- 241.3 241.3 0.- 0.bObb 
146.4 155.. 145.1 131A 21.0 1 2 A  0.14U 0.4055 O.UI1 O.U*L n5 .4  254.5 0.m32 0.6431 
141.1 lU .2  145.1 136.3 24.4 16.3 0.1660 0.5102 0.4Z.2 0.4-5 265.2 2.4.6 O.&Obb 0.6541 
I 50.2 2 I I 74.6 0.1659 0.51- f.W+b 0.4210 274-9 216.5 0 - e l 2  0 - C I I I  

v t 2  
USEC 

1.6 
-0.5 
-3.6 
-4.2 
4 . 7  
4 . 0  
-3.4 
-1.3 
3.0 
4.3 

I a -  n-1 
RA01AN RADIAN 
0.1SOl 0.0103 0.5103 
0.6141-0.0033 0.52- 
O.W?24.0211 0.5219 
0.55034.0269 0.9132 
0.5285-0-0320 0.46- 
0.5lll-0.0344 0.4504 
0.4HI4.0265 0.4452 

SL IlCU OEV TURN R m - I  RWDWI-2 O4AC 0RECA-B LOSS* POZI ' * -  

RbOIAN UbOlAN RADIAN TOTAL TOTAL 901 
1 -0.1295 0.1589 0.7417 37.W 44-11 0.3062 0.IW6 0.0231 01Wl7  
2 -0.0098 0.1371 0.6700 41-66 41.54 0.2'702 0.03W 0.0089 0.-36 
3 4.1329 0.1235 0.6223 43-92 47-03 0.2655 0.0265 0.0Ob3 O.WS4 
4 -0.1760 0.1221 0.5712 44.31 4b.29 0.2111 0.0339 0.OOW 0.W44 
5 4.1-44 0.1254 0.5613 41.43 42-46 0.2061 0.0401 0.0116 0.W44 
6 16.2110 0.1151 0.5415 40.23 60.80 0.2061 0.0394 0.0110 0.*49 
1 I-O.ZtA0 0.1403 0.5233 40.15 40.44 0.2054 0.0537 0.0160 0.-32 
0 .-0.2510 0.1677 0.4800 40.46 40.15 0.2144 0.0587 0.0194 0.W26 

14.2170 0.2112 0.4022 3V.W 40.01 0.2133 0.W51 0.0225 0 . W l l  
10 1-0.3322 0.2550 0 . 4 n l  31-98 30.25 0.2955 0.101b 0.0361 0.9081 

v*-1 V.-2 
W C  USEC 
169.4 155.0 
Iw.3  163.1 
217.3 173.4 
220.1 lO2.2 
W?.b 196.1 
n5.0 204-3 
m . 4  214.4 
m.7 220.1 
201.1 232.4 
201.2 2M.1 

WMI *con rcno  r o m  rrr-AO err-r t v 2 n 0 1  r02fi01 E CF-AO 
t n ~ r t  l * l f l  INLF? INLET INLET INLET S7ACE 

CIDISCC KC/SEC a I I 
671.31 7 2 0 1  l . l20? 1.4512 17.60 80.24 1.0112 0.9923 01.72 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic In&, Approldr C o n f i i i o n  
(77 Percent of Design Speed) 

S. I. UNITS 

STATOR 1 Cow! TI. m 
lono 
l m c l  

1 . o m  
1 .OW7 
1 .on7 
1.w43 
I R I 1 6  
1 m 3 0  
i .mi 
r .ml 
1rOlZO 
1rQt) 
l.oP32 

IL mi-i trsr-z  
(IAOIY nAoIU 

1 0.1*)* 0.140a 
2 0.1287 0.1026 
3 0.0870 0.07CO 
4 O l l l .  0.0590 
5 0003S1 0 . W 5  
6 0.030'7 0.0322 
7 ORZO 0.0297 
6 OJICO o.ont 
9 0.0215 0.0218 

10 0.0146 0**145 
11 0.0062 0.-3 

TICv, 
UOIAI) 
0.Uo. 
O.H.5 
o.mo 
015162 
0.W77 
0.4587 
h W 7  
0.4650 
0.4571 
O.U50 
0.4056 

mno 
1WLEl 

1 .m9 



U €PSI-I m1-1 v-I v-2 -1 w 
UOIU UOIU lVfEC (VIIC wsac 

1 0.1442 0.-9 105.5 195.2 103.4 144-4 
2 0 . W  0.0m 133.0 1914 131.9 147r 
3 ,.om o..Is* 14s.. UW 144.4 ll0.3 
4 o.0~0 0.0424 141.7 In .4  1w.7 1m.1 
S 0.0174 0.0111 lH.7 144.1 1WJ 13702 
6 O b M  &OOST 141.6 IS7.0 1-03 133.1 
7 0-1 143.S 155.9 142.1 ISS.2 
0 0- 0- 144.1 1W.l 142.7 1-4 
9 0.0011 &OW9 1-a 156.4 1U& 133.4 

1. 0- 0- U7.4 149.9 135.5 127A 

SL mcs I U  DfV 
M01m UOIU M0f.N 

14.0074 0.1140 0-2- 
2-0.0- O&M e-1027 
S-O.NI1 0.0179 hIYO3 
-1% o d m  r ~ s s *  
WROh 0.0577 0- 
Cd.QQ17 O . . Y I H ?  
7 o m 1 1  0.- e.un 
1 o.wn 0-1 e*m 
9 0.0071 01049 0-OW2 

10 01Q311 O.4m5 0.0944 

STATOR 

0 10113. PCID COW TT. -1 NO. 13 
-1 -2 b1 2 -1 *I It1 W W-1 @*-I V*-l V . 4  
rVICC lltCC W I Y  IWY MCVIH VUC *)we 
20.0 1u.3 o . ~ m  ,.nu o.wte e a s e  rrz.r 141.9 e . 4 w  e41a 11r.a 1 4 ~ r  
21.9 1~1.9 0.1710 0 4 0 0  0.~111 0 . ~ 1  16- rn4 o s m  0.4421 1.4.1 1u.o 
a I 0 . 1  l r n r  rez.~ o n r r  0.4- 214r W.T 
17.1 99.7 o.un WIY .I*~Y o.=e 1-9 1w.s orm e.so~a =*.I m.r 
18.1 w.9 ..ma W O I  WW * & A n  zm.9 221.0 e.nw 0.SSoI M4.l IW.3 
19.3 04.a 0.1~s ~.YTZ o.waz e.aw 2~1.1 nr.7 0.- a.nr 2-r r r a  
19.7 00.9 0.U- @.¶49 0.4131 241.0 2414 0- M3.7 
20.0. n.3 o.im os te t  0.41~~ -1 nr.0 . ma 0.~19 OM mot m,r 
24.0 e1.7 o.un 0.- -11) a u o ~  us.? ns.1 OJ.O) -I m r  z r r r  
an n r  o.trn e.sssi 0.- 0 .41~ 2 t k s  2m.1 e r l n  0 4 3 1  nrr n3.? 

tl#* OEV TIRN RIIIW-1 I ) o - 2  0-CK W C b 4  LOSS+ W2/ 

:a n. m1 
w o .  
ImcT 

1.1421 
I.lW6 
1.13ss 
I.lt.0 
wnz 
1 -1214 
1.1nr 
1.1336 
1.1400 
1.1- 

*toan KO~R n n o  r o m  trr-ro err+ TOZITOI P O I ~ L  EPC* 
INLET INLE: IWLET IMET ~ M L L T  tmn STAW 

UOlPC K U S K  8 8 8 
6t2.00 10.b 1.1331 1 . ~ 0  w.63 87.33 1.0507 O.WW 06.24 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Approach Configuration 

(77 Percent of Design Speed) 

S I. UNITS 

SL INCS ILL* DEW 
RbClAN RAOIY) RWIAW 

I 0.0315 0- lZ8 I  0.24Bb 
2 O&U9 0.1072 0.2547 
3 0.020. 0.1130 0.2515 
r 0 .014  0.11Y 0.2339 
s o . o m  c.tozo o.irse 
6 O.OZI1 0.0516 0.1034 
70.0419 C.CS74 010881 

010615 0-1017 @-OW4 
9 0.01s9 O.lC89 0.0720 

10 o.on6 0.1~43 o.orzs 
I 1  0.1C38 0.1425 0.1432 

OEV 
RADIAN 
0.2613 
0.1831 
0.1443 
0.1269 
O.LL51 
0.1188 
0.1184 
0.1113 
0.1102 
0.1596 
0.2136 

~ E F F - A  80-1 a'-2 m*- I  we*-2 *OICO 
l o r  ~ U ) I U )  ~AOIU  ~ t s t c  MIYC I~LE I  
89.48 0.707b-O.rn4 -122.5 44.1 I.ZY65 
92.96 0.7213-QW0. -137.2 9.7 1.2857 
95.72 0.77W 0.1527 -153.5 -24.8 1.2885 
n . m  c.rtq3 0.3310 -1u.6 -w.r I.ZT*O 
93.70 O.*113 0.630. -202.5 -108.2 1.2511 
93.20 0.9514 &TI74 -2lb.b -128.1 1.2597 
92-88 0-9762 0.7634 -229-3 -139.7 1.2bIS 
91.72 O.9W3 &80U -239.5 -150.8 1.1628 

1.0242 O.WW -214.7 -1bO-7 I -2615 
87-91 1.0583 0.Wll -263.3 -172.7 1.2650 
06-34 I - O W .  &PI98 -21 .9  -181.1 1.2521 

Toll0 POlCO EfF-A0 EFF-• K l / A l  1021101 P02f?Ol EFF-A0 EFF-C 
INLET I ~ E I  IYEI INLET IGISEC ~OIW rom 

a t SO* t t 
1.01~9 1.26~9 9r.w r z . 1 ~  161.21 1-0759 I - Z ~ S ~  91-84 92.12 

TULh 
RADIAN 
0.7681 
0.6121 
0.5130 
0-52Pb 
0-4618 
0.6196 
0.6092 
0.605c) 
0.4C91 
0.307b 
0.3993 

RWOVM-2 C-FIC LOSS-? 
TOTAL 
0.0304 
0.01 10 
0.0125 
0.0112 
0.01 19 
0.0139 
0.0154 
0.0167 
0.0117 
0.0114 
0.0321 

CODE 71. COIN1 NO I 5  
70/70 *QfPO 
IWLfl $VASE 

1-WZ5 1-2411 
1.0196 I.ZbO0 
0 7 5 8  1.2636 
1.0724 1.2567 
1.0190 1.2365 
1.0~07 t.zroq 
1.0723 I.ZI53 
1.0143 1.2I93 
1.01K 1.Z563 
1.0823 1.2670 
1.WSl 1.2668 

LCOlR TOlTO POlM tLF-A0 EFF-P lO2l TO1 POZ/@Ol FFF-All 
INLET IhLFT N l f  INLET INLEI SIAGI 

1A0/S€C h 1 t 
614.11 1.0159 1.2523 01.68 87-81 1.0159 0.9092 87.40 



OEV 
R U I b N  
0.3133 
0.1896 
O.IW5 
0.139E 
0.0993 
O.IOF5 
0.0s 50  
o.on20 
0.0676 
0.1161 

W - I  
*I SEC 
23.8 
21. I 
18.6 
17.1 
17.5 
18.4 
18. 5 
19.8 
24.0 
24. 6 

10170 POltU EFF-A0 EFF-P I C l I h 1  
I11LEl INLET (MET INLElKGlSEC 

X X SQI 
1.1150 1.4007 07-92 88.48 151.97 

LOSS-? 
TOTAL 
O.GOY 
O.02D 
0.0147 
o - c o n  
0.0100 
0.OIU 
0.0073 
O.OOL8 
0.0087 
0.0151 

t€fF-A 
TOT 
98. 3 1  
86.86 
89.11 
93.81 
89-34 
r 5 . n  
H . 4 0  
88.61 
16.18 
75.19 

1021101 VO21?OL Eff-A0 €PC-P 
ROTOR n01m 
t R 

STATOR 2 RUN 119413s SPEEO CODE 17r POINT 110 15 
H €PSI-I €PSI-2 V-I V-2 VI-I VPI-2 VI-I VI-2 8-1 8-2 *-I 1-2 POIPO ro / to  POIPO 1021 

RBOIA11 R b D I U  M1SEC MISEC HISIC MfSEC MISEC MISEC I IO IAN RIOI IN INLFT I W E T  STACE TO1 
1 O.lM9 0.1391 195.0 189.6 155.9 189.6 117.1 0.3 0.6105 0.0017 0.5537 0.5371 1.4050 1.l3.L 1.1532 1.0501 
2O.OI I7  0.0153 203.4 200.1 173.6 200.1 101.1 -3.1 G.5669-0.0156 0.5809 0.5110 1.6510 1.1306 1.1432 1.0686 
3 0 . 0 ~ 7  0.0674 101.0 1 ~ 6 . 1  118.6 IW.O 92.1 -5.3 o.ris~-0.0275 0.5796 0.5948 1.4401 1.1222 1.1321 I.O+II 
4 0.0479 0.0475 193.6 185.5 176.0 185.4 80.8 -5.2 0.4301-0.0281 0.5553 0.5307 1.4191 1.1150 1.1238 1.0408 
5 0.0259 0.0235 173.7 163.5 160.5 163.5 66.4 -2.3 0.3925-0.0139 0-6%. 0.4664 1.3609 1.1OIO 1.0810 1.0355 
A 0.0203 t.0180 1t6.6 158.3 153.4 158.1 59.6 -3-2 0.3104-0.0205 014701 0.4313 1.3683 1.1053 1.0115 1.0312 
I a .  0 . 1  I .  I .  I .  I .  s . 8  - 2 7  0 . 7 - o o  0 . 6  0 . 4  1.3389 1 .10~4  1 . ~ 9 4  r.ozr8 
8 0.0144 0.0111 LW.5 153.1 151.4 153.1 53.1 1.4 0.3373 0.0091 0.4572 0.6354 l . l l L 4  l.LOI3 1.0646 1.0273 
9 0.0110 0.0134 160.0 153.2 169.3 153.0 57.6 6 3  0 8  0 0 6  0 8  0 6  3 3 9  1.1135 1.0668 1-0286 

I 0  O.OC53 0.0053 161.9 16i.b 135.8 141.4 58.7 8.6 O.4C81 0.0601 0.4182 0.4028 1.3139 1 . I L H  L O H I  1.0301 

$1 I W M  OtV TURN 
*ACIAN RIOIAN lADlA11 

1. -0.2471 0.1502 0.6389 
2 -0.2171 0.1248 0.5625 
3 -C.;r;? 0.1172 0.9028 
6 -0.2570 0.1209 0.6582 
5 -C.3305 0.L644 0-4-3 
6 -0.3517 0.1617 0.3IOI  
7 -0.3141 0.1492 O.Ut4 
0 ..O.39W 0 . l I b I  0.3283 
9 -0.4135 Oa2377 0.3271 

10 -0.4169 0.2822 0.348C 

NCMR C C O l R  10110 POICO I f f -A0  t f f - ?  102ITOl CO21POI Cff-AF 
1 1 1 ~ t l  1 1 1 ~ ~ 7  INLET INLET INLET I N L E ~  Sf ACE 

IAOlSLC KC1 SEC 1 1  I 
614.11 71.8 1.1150 1.3741 82.00 83.56 1.0363 0.9116 14.36 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Ink, Approrch Confi$mtion 
(77 Percent of Design Speed) 

S I. UNITS 

ROTOR 1 .u) *DIIS. PCCO cooe w. m r t  wo u 
S P S - P S I -  1 V 4  Ul-1 VR-2 Por/Po -2 8-1 2 el R-2 U-1 U-2 me-1 n*-1 Va-1 V.4 

UDlU UDIU V H C  UIK US# WICC O a t C  UDtW WlU n a u  w#t WUC U S K  
I o . i m  0.1- 1si.r m . 3  i s i n  119.8 o.osn2 im.8 0.a O J ~ U  WSD &ow) i a t . ~  IY .~  0 . m ~  0- 1w.z #ST.* 
2 0.1623 0.1- 'L*S.T 229.5 16s.~ w . 9  o.-~s. I-.. 0.0 0.- LI.OI o. *m 1m.4 141.1 O- 0.- 2m.t 1 0 4  
3 0.1343 OrlW5 lH.1 216.2 1CI.l 161.0 O.qe87 131.4 0.0 04SLln 00- 0 o . W  153.8 161.3 OAT01 0 . W  224.9 10.7 
4 o.iioi O . O L I ~  111.9 ns.9 161.. 1rr.o o.sa35 ii*.~ 0.0 o r z w  0 . m ~  0.- lug+ 1~4.0 0 . m ~  o.riio 233.9 in., 
5 0 . ~ ~ 1  .roes? 161.1 im.~ 161.8 152 J o.90~1 W.T w 8 . w  8 . 4 ~ ~  8 . u n  au.m zos.0 o.t..l .run IWA iwr. 

STATOR 1 
SL EPSl-1 €PSI-2 v-1 

(IADIYI (IADIAN WSEC 
1 0.1914 0.1330 215.2 
2 0.1253 0.0927 216.7 
3 0.0811 0.0143 201.9 
4 0.0560 0 . 0 ~ 8  mi.) 
5 0.0314 0.0341 182.4 
6 0.0250 0.0295 179.4 
7 O.OZ:? 0.0257 111.9 
8 0.0116 0.0217 176.5 
9 0.0134 0.0169 176.0 

1G 0.Wn 0.0101 114.3 
11 0.0029 0.0044 lU.4 

nnwn-2 WAC OIHi-0 
m1.L 

33082 O.U27 0.109 
U.82 O.Ul3 0.0111 
40.41 OwUU -78 
40.71 0.011 8.01I2 
U.Y o.wa 0 . 0 ~ 2  
w.00 0.1IW 0.0541 
3t .n o.rr2 0-7 
11.34 0.1141 8.- 
nm o . 3 ~  o- 
Y.33 0.372T O.OR2 
~ 3 . ~ 4  o.no o . o m  

m n o  m m  rrwo c w 4  wrrri  
m u 1  I ~ E I  t a e i  INLET RWSEC 

a a SQ( 
i.on5 i.rrso 92.10 =.ST 1 ~ 0 . ~ 2  

loz/lOl Pwmol E r W O  EW-C 
rmol norm 
a a 

l.OTI5 1026% Q.lI 92.37 

TUN 
MOlAN 
o.n2m 
0.6412 
0.5676 
0.5045 
0.4344 
0.W4 
0.4006 
O.WT6 
O.W.1 
O.JW1 
0. 3936 

tO/TO 
INLET 

1.0195 

13. VtEO 
?on0 
r a n  

1.2203 
1.2bW 
1.mW 
1.2715 
i.nn 
i.wn 
i a474 
1.2411 
1 .ws  
l a w  
1.22.b 

=**-A #?*+ 
mT-sTc TOT-STC 
~4.80 n.s 
83.44 m.11 
w.32 V0.W 
W.38 
09.69 09.- 
88.53 88.87 
m.03 W.16 
90.14 V0.W 
09.20 09d5 
85.01 85.56 
81.7. 87.Y 



ROTOR 2 

r u n  
IAOIU) 
0.5029 
0.3696 
o.nt0 
0.2310 
0.1309 
8.0111 
O.OLl8 
0.0541 
0-0539 
O.OP51 

I W  IC1413~ YEfO COO* 7 
w-L -2 *I V C 2  8-1 8-2 *-I k 2  U-I *2 
W S U  W S U  lVtH I / S K  IAOIU) I A O I U  I / U C  ( V l t C  
131.6 192.3 2 3 4  113.4 0 . 1 W  0.5214 0.4002 O a 2  lw& 162.5 
167.6 lH.8 21.9 103.3 0.1297 0-4007 O.4M O.U*5 16S.9 173.1 
172.1 193.7 11.8 87.1 0.1027 0 . u ~  e.m 0.6124 1n.s 183.5 
169.3 184.9 87.0 n.1 0.1mo 0.s.26 0.- 0.~162 191.6 m9.0 
160.2 164.9 10.0 61.6 0.1116 0.3512 0.1111 0 . M 1  221.7 222.6 
15T.Z 151.2 1 0 4  53.0 0.1163 0.32- 0.4762 2S2.3 2S2.6 
1 5 1 J  151.3 18.3 40.2 0.1199 O.Hl1 O&SW 0.4115 242.7 242.7 
157.1 156.3 19.7 45.9 0.1240 0.28% 0.49W 0.4662 2U.9 2S.O 
154.3 153.3 24.3 51.1 0.1560 0.3252 0.4- 0.-16 266.1 266.1 
144.9 135A 22.9 92.8 0.15&* 0.3121 0.4219 0.4110 216.5 276.1 

LOIS-? 
VOTAL 
0- 
0.0240 
0.01w 
OR124 
OR133 
0.0131 
0-lz 
OsOOb5 
0.0103 
0.0233 

TO/TO ~ o n o  EFF-AO rn-r W C ~ ~ A I  toil to^ POZ/POI EWJO ECC-P 
INLET  LEI INLET t ~ t t  KUSEC n o m  r o m  

I I 101 8 8 
1.1011 1.3% 86.37 86.- 161.45 1 . 0 0  . w . ~  w.n 

SL t I 0 1  OCV TUU u O n - 1  Inova-2 wu m E W 4  LOSS-? POW 
IAOIAN U O I A l  IAOIAY TOTAL TOTAL PO1 

1 4.3001 0.1413 0.5939 43.12 91.14 0.0034 0.1926 0.0404 0.9620 
2 4.2656 0.1231 0.5162 68.93 56.02 0.0723 0.0803 0.0198 0.9000 
9 -0.~002 0.11ao 0.4525 50.- ~4.19 0 . ~ 3 0  o . ~ l u  o.ozim o . r i s ~  
+ -0.3403 0.1316 0.4042 $9.26 51.17 0.0902 0.1316 0.0~33 0 .9m 
S 4.3756 0.1615 0.3441 44+O 45.01 0.1187 0.2164 0.0.24 0.9641 

4.4021 0.1570 0.3293 42.). 43.66 4 0 . 4 1  0.1019 0.0560 0.9722: * -0.43~1 0.16~1 o . n z r  42.40 42.10 0.1110 0.2497 o r n o  0 . 9 ~ 9 .  
C 4.4539 0.1984 0.2620 41.98 41.60 0.1025 0.2314 000105 0.9665. + 4.4LOl 0.2512 0.1610 40.90 41.24 0.1091 0.2S18 0- 0.967) 

ID -0.rn6 0.29~5 r.nio ~9.83  r r . o r  o . a w  0.101r o . w r  o.*nr 

WOII ~ ~ m n  Tono p o r n  WFJO ECC* 102/t01 POI~COI ;PC-LO 
IMLET 1NLCT INLET INLEI IMLEl INLET STbCE 

IAO/SEC W S L C  I I a 
L T Y . ~ ~  1a.b  f i . 1 0 ~  1.m20 n.81 i 8 . n  1.0320 0.9106 57.22 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Approach Configuration 
(63 Percent of Design Sped) 

S I. UNITS 

ROTOR 1 

nvm , o m  r r w o  ER-. W I ~ L I  T O Z ~ O ~  PO~ICI~ CCFAO -RH 
M W  l*LW lMltt llLt7 R W t K  ~~ 

a s e n  a  t 
1.0119 t . 1 ~  ~9.41 W.W lW.41 I.- 1 . i ~  n.41 rr.w 

STATOR 1 
3* PCEM 

mno 
I*Lf T 
1.1401 
1.1712 
1.1710 
L.Lbo2 
1.1ss1 
1.ltSl 
l.lS49 
1.1139 
1.1SSS 
I.lY24 
1.1398 

toss+ 
TOTAL 
0.0281 
0.0113 
0.0127 
0.0132 
0.0108 
0.0119 
0.0131 
0.0139 
0.015s 
O.OlL8 
0.02a 

REPRODUCIBILITY OF 
' 1' 4 "fCE IS Po013 



ROTOR 2 
$1 €PSI-1 ECSI-2 

RAOIAN RAOILk 
1 0.1519 0.1035 
2 0.1115 0.0781 
1 0.0145 0.0591 
4 0.OS17 O.OJU 
5 0.0012-0.0017 
6-0.0012-0.0017 
74.00.(I-0.0126 
84.0122-O.Olb9 
94.013*0.01 U 

l~.0D*5-0.01.?0 

v-1 v-2 w - 1  W-2 V C 1  
mntc  *nu MISIC w s t c  ursec 
119.5 117.4 118.0 164.3 19.0 
142.5 187.4 141.5 161.1 16.. 
144.2 Ila.8 U1.5 164.7 14.7 
141.9 169.9 141.1 157.7 14.t 
135.4 150.1 134.) 142.1 13.8 
134.4 141.0 133.7 134.8 14.1 
132.8 llO.5 181-9 133.3 15.2 
i.31.2 llb.2 130.2 111.5 16.1 
128.8 133.2 U7.6 127.8 11.0 
121.0 119.7 119.5 112.8 18.8 

OEV 
RADIAN 
0.3295 
0.1*&8 
0.1912 
0.1172 

O*faA+ 
TOTAL 

o.mo5 
0.0015 
0.04- 
0.0340 

LOSS-? 
TOTAL 
0.0072 
0.0201 
0.0121 
0.0011 

8 C C W  
TOT 
9Se97 
m.22 
We08 
92.01 

STAT OR 2 

TUN 
RAOIA* 
0.5470 
0.48.0 
0.4610 
0.4043 
0.3714 
0.2931 
0.27s4 
0.2488 
0.243 3 
0.2737 

LOSS4 
TOTAL 
0.0354 
0.0191 
0.0262 
0.0292 
O.OSb4 
0.04- 
0.0680 
0.O728 
0.070) 
0.0563 

RUN Y0413. SPFW CObE 63. M I N T  NO I 
m m o  
INLET 
I . o w  
1.0859 
1.0798 
1.0743 
1.0677 
1 a0145 
I.ob28 
1.0118 
1.0668 
1.0701 

nrr-r rcrr-r 
TOT-STE TOT-SIC 

ucma YCmR lO/TO * o m  tff-A0 ECC-C T021TOI *02n01 CfC-A0 
lNL€l  l M f 1  INLET IMLIT INLET INLET STAGC 

n r o n ~ c  r c ~ s t c  c a I 
950.69 ( 4 . 1  1.0720 1.2059 76.3b 16.99 1.0210 0.9002 57.n 



OVERALL PERFORMANCE AND SCAD€-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic I frlut,  Approach Cord iguration 
(83 Percent of Design Speed) 

S. I. UNITS 

ROTOR 1 
WI-7 
NISEC 
111.8 
121.4 
124.5 
129.7 
116.2 
116.5 
116. n 
115.. 
113.4 
105.3 
1 no. 9 

RJN Y O 6 1  
-2 

0,5543 
0.s141 
O.SO29 
0.4737 
0.bZP ' 
0.6119 
0.40IY 
0.4C !I 
0.3964 
0.1811 
n.roa2 

STATOR 1 

I ~ C M  orv iu rN  atow-! aurw-z 0 - r r c  t ~ r c r - a  135s-P ro21 IEFF-r 
ALCIAY RACIaY SAOIAN 1OlAL lOlAL m i  101  
J.1525 O.171b 1.0112 ? h . l l  7 C . A .  0.6485 Uals?' 0.0991 1.1135 92.37 
u . r b I b  O.lS#? O.?@lS 27.41 30.ot c.4475 o. I *c*  0.3366 1.1831 98 -91  
J.15.A) O.?O65 0.115b 27.51 30.84 0.4619 0.0910 0.0253 1.1124 7i.98 
0.16?7 U.lZv9 O.572i 27-47 >O.PO 0.6589 O.lJb1L O.OlI0 1.1788 93.64 
0.1501 0.1'11 0.1423 21.22 2 9 . 3 0  Q435C 0.B:) O.U15$ I . l b *J  92.11 
l . l s 3 l  O.OSb6 0.2871 ?1.0* 25.S? 0.6097 0.0639 0.0119 1.1727 93.92 
J.140d 0.0921 0.2612 27.02 2S.P7 O.?WC 0.OLll 0 . ~ 1 1 2  1.1151 13.96 
J.:471 0.0778 O.?*tL 7f .93 ,9.b9 0.39lb 0.0510 0.9140 !.I150 02-49 
J.14hd O.CTL0 O.?l?C 7C.10 20.15 0.j912 0.0728 0.0161 re1199 81.02 
u.i+,zj O.JO:? o.iq50 25.09 ! P . o ~  a 3 0 8 5  o.ostu o.1.2;. 1.1192 95.29 
0 . l&?#  0.1533 O . l l ? ?  76.21 25.8L 0.4101 0.1199 0.0286 1 . l l l b  92.10 

lo110 PJIVU EFF-LO :FF-P CCI IAL  r l )z/rot  POZIPOI rtr-10 FCC-? 
IhlLsl 1 4 L ? T  IkL'T INL:T U G f I E L  (lOl3R ROTOR 

t 1 SUM I t 
l .O*?2 1.17f0 C 5 . A S  R9.7? 110.36 1.0932 1.1766 99-40 09.13 

YJN 'dl141 
*- 2 

0.3266 
O.Jb8I 
0.3bOb 
0.3620 
0.54'15 
0.3454 
0.*456 
0.3453 
o.3c.n 
0.3421 
0.3211 



ROTOR 2 
w-2 .-I 1-t 
NISEC IADILN I401kN 

H a 5  0.1711 O.bOlb 
90.6 0.1331 0.9564 
19.7 O.lb%t 3,50$5 
71.6 O . l I l #  0.4761 
eU.4 3.11SZ 0.4642 
$4- I 0.1 l l b  0.4215 
51.4 0.11Sb 0.4Otl 
41.9 0.1241 O.?I Ib 
50.1 0.1381 O.kOZ6 
30.3 0.154b 0.4119 

SL INCS INC* OLV TUN n m r c - t  nmnw-2 W A C  C * C G A - ~  LOIS-P 
IAJILh MAClW RACqW RACIAN l o t h 1  IOfAL 

1-3.10JJ 3.018C 0.3103 O.5tSb 26.66 36.37 0.1512-0.0244 -0.0031 
Z-J.I501-Y~04OP O.LIl1 O .4 l f l  12.#1 38.34 0 . 7 X 1  0.OTIO 0.0118 
1-0.1211-0.0711 0.1602 0 . 3 1 0  ?$.TI 11.59 0.2910 0.0399 0.0100 
C-1.LI)20-0.0142 0.1100 0.21)6 I ) . #?  41.50 0.2311 0.0231 0.0050 
i.Q.341J 0.0105 0.0167 O.lbb1 32.09 34.33 O.ZllL O.O#I? 1.0095 
b-l.J3?b 0-024. O.OVl2 O.llb7 12.01 I 2 . l l  0.2191 0.0482 0.01'4 
1-J.Jl .3  0.027d O.JIC5 0.0S17 11.01 I f . 6 1  &lo22 0.0197 0.0013 
U 4 . W - 4  J.029L L?.O?bC 0.0826 31.49 32.21 0.1199 0.03b? 0.0011 
3->.>1821 0.05b1 0.OLPS 0.07.1 11.09 31.11 0 .1UT  0.W20 0.0019 

I J  0 . ~ 2 6 )  O.Ob32 o . l l l *  0.0992 27.00 2V.22 0 . 1 ~ 6 0  a W 9 l  0.0109 

Till10 PnlrO EPr-AD i r F - P  Kl/Al 
INLEY INLtT I U L F T  INLET IGISIC 

s I sou 
1.0n22 i . z ~ z t  86.90 h1.1* 110.77 

STATOR 2 
SL FPSI-I LPSI-2 

*ADILN RbCIaN 
1 3.12IJ >.139b 
2 0.0112 0.09b1 
I 3.Jb95 0.0615 
4 3.4414 0.0461 
5 3.02Cb 0.0201 
b 3.J112 0.014J 
7 1.0141 0.0100 
I 0.0111 U.0090 
9 1.JUII 1.0070 

13 ;.lo14 3.001? 

V- l 
*lSCC 
14e.1 
l IL .2  
IS2.1 
145.7 
IBO.7 
lZb"0 
I t2 .1  
I?>.) 
120.8 
Ill.. 

I l r  SPLIO C 
U-l C 

*1s1c '11 
124.2 I 
135.1 I 
1 . 1  I 
159.9 I 
160.4 1 
119.1 I  
1*7.9 I 
209.1 i 
2 l l . l  1 
225.0 1 

I W f - P  ICCC-A 8 ' -  
?or 101 1&011N 

102.21 102.>0 0.1046 
8 9 - I 4  09.61 0.7461 
93-61 99-51 0.7mW 
95.77 w .71  0.8311 

1.0198 eO.94 90.64 Omt299 
1 *070 l  91.14 11.00 O*V551 
1.0730 bI.15 11.2L 0.9lW 
1.0719 10.15 t1 .12  l.OIO1 
1.0111 bb.44 16.28 1.0291 
1.0717 13.91 19.19 1.0710 

V'-2 
l I W C  
14S.7 
lYl .2  
lbO.1 
164.2 
115.2 
111.1 
I I*. 4 
LW.2 
105.9 
I M . 8  

10-2 W ' - I  we -2  POICO 
A O I ~ M  MIICC MISFC t w t t  

l O 2 l I O l  COZlPOl ECC-LO t t f - P  
WTOR ROIJI  
I I 

1.0215 1.0901 91.37 91.48 

.- 
INLET 

1.0941 
1.0101 
1.0162 
l.OI21 
1.0781 
1.0762 
1.07bZ 
1.0114 
1.0121 
1.0152 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Approah Configuraim 
($3 Percent of Design Speed) 

S. I. UNITS 

ROTOR 1 
SL F+'Il-1 t P I I - 2  

ltAJ14.1 UAOIAI. 
I xl.lYb1 5.161, 
: J.11*1 u.13F1 
4 J . . * O  0.1102 
4 ).AIM1 dm0894 
9 ).ubb* 8.054d 
b 0.>412 tl.OblC 
7 0.0457 J.0540 
b d.Ud$l 3.02bO 
a ) . ) I $ $  d.0111 

10 B.riubI d.OOQb 
I 1  3.J03e 4.0047 

I NCI 
lAOlAN 
O.il50 
>.LLbl 
3.1.12 
3 . i a l r  
J.LI>* 
J . l i$ .  
>.LS.l 
0.14bP 
0.151. 
0 . l b l l  
J . l I J *  

COI.0 
INLET 

1.1561 
1.1119 
i.Ini 
1.1191 
I . l l ? b  
1.1111 
1 . 1 1 a  
1.1132 
1. l ISb 
I . l I Y 4  
1.1119 

T ~ I ~ L I  PLI~CO IFF-LO i r r -P KIIAL ~ O Z ~ ~ O I  *02/*01 ECCLD IFF-* 
INLFl INLET i N L l 1  INLET IGISEC no101 ROTOC 

I I S J l l  I I 
1.0561 '.1103 88.60 OM.94 118.91 1.0567 1.1103 11.69 18-94 

'AT OR 
CPSI-1 
RAOIA* 
U.l95* 
U.l I sJ  
5.3954 
1.UltS 
R.UCAb 
3.3312 
8.0836 
J.OI*J 
3.32S3 
3.0143 
J.1014 

RJN YO41 *- 2 

0.2637 
O.MO1 
0.1268 
0.3291 
0.3191 
0.3113 
O.Yl I1  
0.3171 
b.31#* 
0.3198 
O.JOO1 

L3. SsEEO 
CO/*.J 
INL €1  

l. l) .9 
1.1514 
1 . l l U  
1.1717 
1.1115 
1.1111 
I.1110 
1.1159 
1.1114 
I .1 lbb 
1.1692 

@HOV*-2 D-FAC .C*ECb-8 
TOTAL 

28 - -1  0.3702 0.1324 
2b.68 0.+101 0 , I lbT  
20.40 0.4190 o.oioe 
zq.78 o. l r z e  0.05b5 
28.44 O.Ibb9 0.0412 
28.20 O"JS90 0.05?9 
2n.40 O.)rY2 O.055b 
2a.16 0.3490 Q.ObO3 
20.12 O.ibO6 0.0524 
2d.31 0.3428 0.0101 
2*.91 0.1049 0.8190 

LOIS-C 4 2 1  
1OI IL H)I 
0 . 0 2 1 ~  0.*029 
O.O15* 0.1141 
0 . 0 l n  0.990b 
0.0149 0.*929 
0 . 0 1 4 ~  0.V96L 
0.OIhZ J.?*bl 
U.0111 0.9944 
o.ot* t  o.trye 
o.0110 o.*rre 
U.02II 0.*942 
0.0410 o.*ur2 

YCOI* 1 0 1 ~ 0  
INLFT INL F l  

a ~ n ~ s t c  
990.39 1.0961 



mlm r n r o  HF-ao rw-r r l t a ~  r o z f f o l  W:COI EFC-no t f ~ ~  
U L * T  IMLEt INLET l l U E l  lPCfPC Y I T M  110331 

K I SQ S I 
f.O.t* I.%?? C b 7 2  t 7 - 2 2  111.*6 1-0352 1 1 l l 6 1  W.57 91.11 

v- 2 
T / SFC 
119.9 
1Zb.a 
121-5 
176.0 
115.4 
1 l l . e  
110.3 
1ll .U 
11?-3 
10e.4 

wnf ip  mwn- Tnl to P U ~ O  FFF-AD IFF-P 1)2/TOl P O Z I P 3 1  EFC-AD 
INLEt I*LFT l%LFT It,ET I k l F T  I h l E l  S TaCF 

i U l l S E C  K t l S E C  I I 1 
350.Y3 S & - @  1.0919 1.3014 85.11 85-65 1.0352 0.9952 16.93 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
3NIFORM INLET FLOW 

Sonic Inlet, Appmch Gonfigwrtion 
(0.9 Mach Number at Sonic-Inlet Throat) 

U. S. CUSTOMARY UNITS 

-1 
1'3 C N L  9 

u-2 
F TISEC 

4?7.5 
476.4 
525.0 
5tC.7 
610. t 
?2 .3 
75L.b 
785.0 
018.5 
05C.t 
aq4.0 

mCV*-1  E-FAC C*tFb-d 
T I I T 1 1  

32.6s 1.4272 0.2329 
37 -V l  4.4139 U..312 
39-49 3.4321 U.083J 
39-65 U.4257 U.UbI1 
3 l . l i  J.U)CI U.abr4 
31- I5 5.3960 0.US58 
37.6.3 J.3122 0 . 0 % ~  
37-69 a.352. 0. J4S3 
36-97 0.3SOo 0.U570 
35.Y9 .).3o04 3.obb1 
33.95 ab.3032 O.rl7.5 

@ ' - A  
W U l  t 

39.97 
41.10 
4%. 06 
*6.69 
51.81 
r4. I d  
59.62 
56.17 
so.4a 
60.45 
ti. 79 

STATOR 1 
C W E  90. PGIhf N3 50 

73/10 POIDO 1071 v- 1 
F7lSt.C 

i03.F 
ict .0  
tt . , .? 
t:5.1 
2s1.1 
t f2 .4  
? l i . l  
51z .5  

t t l . 2  
??S.7 
?40.3 

~ n c w - 1  0-FAC c*ESi-8 
T 'JT l r  

31-26 J.4Je2 0.1110 
)2.11 U.3026 0.0161 
12.09 5.3211 0.55d3 
$2.08 U.33t5 U.0160 
39.52 *J.2141 B.0492 
>Y..?C J.2592 O.3bSI 
>+.Lo1 U.2510 0.0824 
38.10 ,J.2519 0.0963 
31."+ *..>so U.UY89 
36-35 0.2s52 .l.U95U 
35-65 0.2030 J.1381 

CFF-bC EFF-P 
lhLCT lhLE1 

8 t 
14.27 84.13 

rr I .T;RODUCIBL~Y OF m 
)i2 1CtNA.L PAGE IS POOR 



S l  EPSI-A €P i t -4  
C€CLrE  L i C I c t  

1 C.161 5.518 
2 t .531 4.511 
3 5.054 3.W5 
4 :.*I 2.44i 
5 1.OUJ U.WS 
b 0.455 P-W1 
1 0.019 -0.i- 
8 -0.606 -0.710 
9 -0.11i -0.9u2 

10 -0.Sbr -0.111 

RU? hOl I? .  SPEEO C o J E  90. *OIbT NU 50 
1-1 2 *-1 *-2 U-1 U-2 * * - I  *.-I 

C E G i t t  C t C a f E  Fr4StC FlfSEC 
10.3 31.1 0.3995 0.0493 491.6 529.1 U.5341 0.5619 I.. ze.4 o.+ew u.6191 5w.5 5.4.1 0 . ~ 5 2  J.\WO 
6.5 15.5 0.5e09 0.br l5  5t I .2  5S1.3 O.blb0 0.61>8 
6.0 23.6 0.4540 P.58W -24.5 635.1 U.1029 0.4242 
C.5 22.1 O.CD19 9.5119 722.1 725.1 O.l4V3 J - b U 3  
6.7 10.9 0-46%. 0-4U13 151.3 1511.2 0.1819 0.b651 
I 19.2 0.k565 0.419b 191.1 151.1 0.7192 0 - o w l  
7.0 11.4 U S ?  4 031.6 834.5 0 . 1 I W  0.tYZL 
1 1  2J.U 4.4453 O.Cbb1 dCC.4 I b l - i  l8.UP5 0.1383 

1J.O 24.1 0 .4 I IC  0.4Ibb .01.3 900.2 0.1Z10 0.1116 

w e - 1  
F l f  SEC 

*I?.% 
120.1 
n 3 . a  
193.1 
146.1 
169.1 
U93.0 
921.5 
942.5 
9S4.0 .-  - 

r LPN 
L c m E  

3C.01 
66.bO 
11.11 
1 4 . 5 ~  

t .58  
5.15 
5.2* 
4.55 
4-27 
2-29 

C * C W C ~  C-FIC CRECA-a 
TOTAL 

40.1) 4 . J l W  a*-2 
5U . I l  4 . 1 0 4  0.13Ld 
50.dZ 0 1124 U.0915 
49.13 0. ICIY 0-0044 
43.1. J-1096 U.rOO0 
41.5Q O.ldcl0 0.1065 
-t.ab 0.1531 U.OIC~ 
41.49 0.lbO.l 0.0111 
40.30 0.1063 O.JB64 
35.59 @.I193 0 . 1 5 4  

13110 FCIFO tFF-A* EFF-P UCI IA I  
1:aLcT IhLET IhLET I h L i T  LaVIbEC 

v I SECT 
.-11LL r.af55 8I;Ul 81.d3 32.91 

1021T01 P@?IPJl  'FF-40 CFF-P 
N n T u n  CUTCS 
f 1 

STATOR 2 
PIN N341?. SPLEO C3OE 90. FOIhT NO 50 

- 1  13-2 R-I *-2 ~ 0 1 ~ 3  ro t10  putpa 
CECRtE CEGRtE INLET INLET STAGE 

34.6 n.5 u.5116 0.5878 I .  1.1311 1.1191 
2u.b -0.6 0.6112 0.6243 1.5315 1.1306 I+11b3 
25.1 -1.6 0.6059 11.b011 1.3503 1.1215 1.1018 
23.3 -1.5 0.5820 0.5721 I.3bS1 1.1136 1.0902 
I .  0.2 0.5163 0.4993 L.rqq+ 1.1049 1.0539 
20.3 -0.2 0.4119 0.4820 1.2852 1.1018 1.0441 
1 -0.1 O.CB52 0.4664 1.1126 1.1034 1.0366 
11.2 1.4 0.4192 0.4621 1.2109 1.1077 1.0350 
1 9  3.3 0.+118 0.4514 1.2653. 1.1011 1.0360 
16.3 5.2 0.4242 a .c i+ l  1.25t1 L.L I+Z  1.0313 

OWCVV-2 0-FAC LICGA-6 LCSS-P P Y ~ I  
TCTAL TMAL PUI 

51.31 0 . 1 ~ 5  3.1025 n.0385 0.9031 
55.43 0.11131 J.0934 0.0210 O.YI92 
53-00 0.1135 0.1165 O.Ul11 0.9145 
51.12 U . 1 M I  0.1303 0.0329 0.9134 

IEFF-L IICF-P 
TOT-SlG TOT-STG 
67-33 67.85 
b7.16 61.67 
b4.82 65.10 
62-52 62.98 
53.16 44.18 
4U.33 50.11 
3C.26 36-56 
36.21 36.51 
15.31 35.10 
2 1 5  28.05 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM lNLET FLOW 

Sonic Inlet, AQOIordr Conf ipmth  
(0.9 Mach Number at Sonic-Inlet Throat) 

U. S. CUSTOMARY UNITS 

i ? .  SPlElJ 
U- I 

F T l S i C  6 
401.: 
456.0 
5 I J . 1  
5 t0 .4  
413.1 
I2  1.5 
762.2 
19t .4  
a2a.4 
b75.2 
'+lU.$ 

C I C  T L L h  kh-bC-1 
CECCLF LLChEc 

15.37 21.1(1 5l .W 
1t.14 1c.65 ~ C . 7 1  
l t . 1 5  32.13 i 5 . t b  
14-56 2 t . o  33.10 

s . l >  . I . b l  ~ 5 . 4 2  
1.#0 I l . c 3  35.C% 
t.s2 lC.5C h . 2 2  
(.(I C.3G 36-25  
t . 1 1  I - I U  3 3 . k b  
I t.44 ?d.t5 
%.:I 1.5t 3o.11 

IOJTC f G I & O  LFF-a0 €66-P U C I I L I  702 /TU1 PUZ/PUI FFF-AL  EFF-P 
I h U T  I h L k l  INLET IhLET LI'lISEC * ~ T C J *  C O T C ~  * ? SCFT 1 1 
k C 1 > 6  I . r t b 2  Y4.dS 95.J) 34.29 1.0736 1.1662 +4.15 S5.0? 

STATOR 1 
!. SPEED 

PGlPJ 
INLET 

1.211e 
1.1599 
I . Z l 6 1  
1.2699 
1.2453 
1.2414 
l .24b9 
1.24tZ 
l .2614 
l . 1 4 f 3  
L.229b 

CiDE 90. I 
TCITO 
INLET 

1.0874 
1.0104 
1.6152 
L . O l l l  
1.0b72 
1.06110 
1.0651 
L.0106 
1.0734 
L.O110 
I.OUZ1 

POlhT NO 5 1  
P J I W  
STAGE 

1.233) 
1.22bd 
l + I 5 9 3  
I . 2 > 3 1  
1.2353 
1.2377 
1.2612 
1.24b11 
1.2511 
1.2631 
1.2650 

SL INCS lhCC 
CELi tE  OEGLLE 

1 0.90 5 - 6 1  
- 2  -2.35 2 - 1 7  

3 -5.11 -0 .30  
4 -1.03 - i . l S  
5 - 1 1 . 4 0  -4 .95  
6 ' I ' .CI -:.t> 
1 -12.aS -:.so 
8 - 1 4 . 3 t  -6.17 
C -13 .93  -6.56 

I 0  -15.33 -1 .14  
1 1  -1s.55 - K . M ?  

INIJVU-2 0-FAC CREG4-B 
TJTAL 

3b.44 0 .6330 U.Lb42 
41.53 0.3524 a . 1 o l c  
5 2 - 6 3  3 .3192 0 .0612 
42.01 0.2910 0.0a44 
39.52 R.2bYI O . O > I I  
39-23  0 . 2 5 7 3  0 .U371 
39.10 0.251, 0 . 4 5 U l  
3d.92 0.26bq 0.0Sd2 
38.9d J . r4L 1 0.0125 
3a.63 O . 2 M 2  U.* t *9  
3 6 - 0 9  U.2b9I  U.11b4 

EFF-AD EFF-P 
IhLET I h L E t  * ; 
d1.30 89 .66  

LCSS-P PO21 
TOTAL P O I  
U.034L U.Pb62 
0 .4226 0 .9173 
0.0162 U.CUY1 
0 .0139 0.9892 
0.U171 0 .9901 
0 . U l l B  Ll.9907 
0 . 0 1 8 1  0.9SUl 
0 .0192 0 .9910 
Y.0213 0.9905 
U.0263 0.9816 
0 .0420 0.9135 

TOZlTOL POdlPOl EFF-AD 
STAGE 

1 
1.0736 0 .9801 8 9 - 3 0  



ROTOR 2 

:ODE PO. $91 
to170 
INLET 

1.1393 
1.1330 
1.114. 
1.1110 
1.10qt 
I . IO?I  
1.1010 
1.1113 
1.llbY 
1.AZZi 

KIM 
1hLtf 

1.W31 
1.41% 
I.0681 
1.44Ob 
1.3913 
1.31?0 
1.3193 
1.3711 
1 -3.91 
1.HOO 

hCOLC hCLI?  l u l l 0  kc1FO EFF-A0 CFF-P 1UZllUA PUZIPUI EFF-A0 
INLET t k L t 1  INLET IhLC1 1hLE1 !hL57 
I** LBCIILC 

srAct 
a I 

6523- 170.55 L.la7b ; . 3 1 + t  8 1 - 9 5  62.75 
c 

1.a41U 0.9~11 M.1 I 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Infet, Appmch -Corrfigumion 

(0.9 Mach Number at Sonic-Inlet Throat) 

LCSS-P 
1n.L 
0.OI.B 
0.0321 
0.0261 
0~~ 
OR199  
0.0185 
U.eI8L 
0.0181 
0.0219 
0.0239 
OIU2bo 

--...-.. - 
I* HO413e SPEED COX 90,  POlMl MO 5 

'Y EPSI-A ~ C S I - ~  r-I - 2  A v-2 u t L  Y.-L 0-1 0-2 m-I n-2 m f r J  ?o f to  w f p o  
CtUIEC LtGRtT F l lS fC  F t l Y C  Fl lSEC FTISEC FlISEC FllSEC CEGPLE CEGItt INLET INLET STAG€ 

A l l . W Z  7.946 615.1 6,t.O 3St.? 448.3 576.0 1 3  55.4 10.6 0.6230 0.3975 1.2243 1.0889 1.24b7 
2 7.392 S . t l 8  104.5 ?.la.+ -75.4 101.7 S20.0 82.3 41.5 9.2 0.6287 0.6699 1.213b l r 0 8 1 1  1.2713 
3 4.097 3.993 t t4 .3  522.3 50S.F 517.3 456.3 71.8 41.1 1-9 0.6136 O.CSa8 1.2mCj 1.0834 1.2143 
4 3.W) 3.101 L5I.8 SA..9 515.5 509.9 408.1 64.0 3 l.ZO.516IO.4SO9 1.2IW 1.0803 1.2bq3 
S 1 . 9  2 . 0  1 4 8 7  4 0 3 7 0  6 $ + s t  7 2  0 3 3 6  2 S  1.2702 I.0771 I.25t8 
6 1.549 1.69d %5.2 415.8 455.2 +05.b 3 h . l  64.0 33.0 7.5 0.5273 0.4301 1.2720 1.0792 I.Zbi7 

SL IIICS IWI CLU TIRM f i ~ ~ w - i  nttovn-2 0-FAC CWEGA-a LCSS-• mzl 
c t ~ a t r  J E G R ~ L  DECDEC CICLEE TOTAL rovu  POL 

1 2.13 7.44 11.t0 45.00 Ld.84 35.13 0.4921 O.lS07 0.0313 0.9652 
2 0.21 5.33 11 .0  Jt.35 Jar45 40.50 O.WY0 0-OJ3b 0.0108 0.q111 
3 -3.04 2.43 C.65 33.92 31.72 41.81 0.3116 0.0151 O.OI5b 0.9855 

PCllO IFF-AD IFF-V 102/101 POllCUL FFC-40 
I h L t 1  I k L I l  INLET STAGE 

1 8  a 
1.2726 84.11 8*.b5 1.0168 0.98b5 86-11 



ROTOR 2 

W - I  
Fl/S€C 

9t.P 
1l.t 
68 .* 
61.a 
b2.J 
65.1 
6I.J 
13.a 
8. .6 
a2.e 

f G t m  FClSO EFF-bC EFF-P WCIIAI 
I h l t l  IALET IhLET I h L i f  L M I S i C  

8 I SCFT 
1.1a09 I.*:@* 1b.Yl Ml.bC S2.12 

TO l lTU l  PO2I IU l  LCF-I0 EFF-P 
LUTUC COTO* 
t I 

1.0425 1.1460 9S.31 F3.49 

STATOR 2 
1 3 r  SPEED 

P o t n  
IWLET 
I a4601 
1.%9tV 
t.4965 
1.4111 
L.4321 
1.4115 
1.4125 
1.4llO 
1.4118 
i 39th 

CL'OE 901 PGI 
10110 
INLET 

1.1405 
1.1432 
1.1358 
1.1192 
1.1235 
1.1218 
1.1225 
1.1266 
1.1330 
1.1385 

NT Nil 52 
*Of PO 
ST&&€ 

1.1400 
1.1613 
1.1613 
1.1531 
1.1271 
1.1121 
1.ta15 
1.1036 
I. LO50 
1.1o1r 

MCVM-2 O-FAC 

M O O L  LClhC Tu f f0  CClFO iFF-10 EFF-P to&ITOI PU1lCUI EFF-AD 
IIdLEf ILLFT IhLLf l h L l 1  IhLET lh lCT  
RPM L I C l l t C  

STtGE * * 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM tNLET FLOW 

Sonic Inlet, Approach Configurnion 
(0.8 Mach Number at Sonic-inlet Throat) 

U. S. CUSTOMARY UNITS 

ROTOR 1 

FCS 1-1 
uk*hCf 
L J . ~ A ~  
a.54.r 
t .$uj 
5 . ~ 5 1  
3.51a 
.'.'lie 
2.411 
: .%%7 
1 .4>4 
" h l *  
J . 9 7 1  

TPIV I ''1IPU FFF-LO  i F f - P  Z l / & 1  l J Z l l O l  POZ/POl EFC-LO EFF-P 
I N L ~ T  ~ Y L F T  I ~ L F T  I U L F ~  LBVISEC e ~ ~ o c  R O T J ~  

8 4 SWT I I 
L.GL?t 1.2315 91.lb ?:.bt 3Z.30 1.7676 1.2129 91.16 $1.42 

STATOR 1 
TO? I 
TO1 

1.0767 
1.0737 
1.0697 
L.Ot54 
l.Ot.18 
l.Ub27 I. 0616 
1.0648 
;.Ot?6 
1.0713 
1.0746 

.. SEFF-b I F F - .  
101- ST5 101 -STG 
74.61 75.30 
84. I ?  86-86 
88 -81  49.16 
91 -39  91.64 
89-45 II9.73 
88-66 W.9b 
en.&* ea.78 
17-39 q7.73 
89.22 8S.bI 
03.03 83-56 
79.7l 80.35 



STATOR 2 

v - l  
F t f  ,kc 

L4?.6 
514.5 
544.. 
<!?.I 
5lJ.O 
SJh.l( 
507. J 
5 1u.t 
b"J.1 
692.3 

v:.-> 
r 1 1 5 r c  
tin.; 

VOZl TIFF-P 
P31 TOT 

1-15>? 3 3 - 3 6  
1.?33t 93.85 
1.123) 56.33 
1.113? 87.91 
1.335i 7P.79 
1.356' 72.67 
1.nrbu w . m  
1 - 0 5  +6 84.13 
1.0574 73.22 
1.0632 51.91 

T q / 1 * 1  U( ' lS0  iFF -L i )  'F I -P  *C1/41 T U t l t O l  POZ/CUI EFF-LO f FF-P 
l h L Z ?  IkLFT INLET l h C C I L * V l S € C  U3TOR 13131) 

I x SUI T t 
1 . 2 5 5 6  1 . 3 d O  d4.49 a5.10 3i .21 

a 
I.>?30 1.0*67 42.06 02.27 

IPICM n t v  
JFGR FE * F C R = C  

-17.54 6.51 
-11.71 6.R7 
- L I . C 9  6.7' 
-19.13 ?.,a 
-21.35 n.26 
-22.15 1 - 0 2  
-?4.70 9 - 7 1  
-70.42 11.57 
-27.33 1 L - f '  
-76.99 17.W 

I F F - A  E F F - P  
TOT- ST6 TOT-ST6 

6 9 - 6 6  70.12 
70.04 TO.*( 
6 7 - 6 0  60.02 
66.63 67.02 
46.10 46.46 
6 3 - 3 6  43.67 
37-13 37.39 
3b.18 36-41 
35.37 35.61 
I 27.0s 

r.(oCb Y C O ~ I  T c l l l  COlPO Sf;-IC : F F - P  132/101 POZlPOl EFF-ID 
I N L ~ ~  IhLET INLC7 l h l E 1  l h L F T  i f l ~ ~ l  STAGE 
a P r  L R I I I S E C  L a I 
6173. 165.11 1.05F6 1.21CO 75.79 76-65 1.0390 0.9123 9 6 - 7 4  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonk Inlet, Approdr Confiauntion 
(0.8 Mach Number at Sonic-Inlet Throat) 

U. S. CUSTOMARY UNITS 

ROTOR 1 

SL lNCS 1104 OEV TUN Rrnvn-l RHcwl-2 W A C  OREcA4 LOSS-, 
0EC.tf #met *Wee nECILE 1Ol.L TOTAL 

1 3-11 6.2. 10.99 59-21 32.24 31-39 0 A 5 0  0 .2W 0.0443 
2 3.17 h S 1  12.40 4b&3 34.51 36.01 0.4613 0.1410 0.035P 
3 1.35 6-43 12.70 31.43 34.51 30.01 0.45U O.0WO 0.0219 
4 1-33 1.45 11.03 30.31 34.01 3 I . U  t. '426 O.Ol53 0.0105 
5 2.51 7.13 1.40 10.21 33.46 U.80 *2000.0193 0.0191 
a 2.W 4.72 3.31 19-01 33.31 3b.W 0.4010 0.0612 0.0166 
1 3-69 6.53 4.bl 13.51 33.31 W.02 0.).25 O.Q)*I 0.0150 
0 4.2) b.51 4.43 11.91 33.~1 36.- 0 . Y n  0 . 0 ~ 3  o.01b9 
9 4.54 6.10 4.1. 10.05 33.01 3b.W O.3@11 CeOl56 0.0191 

10 5-26 1.40 2-10 9.09 32.23 35.20 0.UW 0.CH3 0.0224 
11 6 0 1  0 0.i5 30.47 3 2 3 3  0.3912 0.1C93 0.9262 

tO/tO CWCO tFF-A0 EFC-C IE1111 
INLET :MET 1 1 1 1  IYFTLOI/SEC 

t sac1 

0-1 
MWEE 

55.1 
46.9 
41.1 
37.5 
33.4 
31.9 
31.3 
91.0 
38.1 
31.1 
33.7 

fOZ/lOl PO2/?01 ECF-AD CCC-• 
ROlOI ROTOR 
t s 

1.0753 1.2548 W.00 09.43 

0-2 
MWEE 

0.6 
0.1 
1.0 
.7.2 
6.9 
7.0 
1.2 
1 .2 
7.3 
9.3 

10.1 

SL I b i s  l l ~ l  DEV TVIM Ri10W-l nwm-2 O-FAC a r c & +  LOSS+ ?02/ 
O Z C I f f  OtCI t t  OfCRfC =CREE TOTAL TOTAL POI 

I 2.43 1.14 13.93 46.91 20.31 35.24 0.4153 0.1495 0.0312 0.9bb7 
2 -0.43 4.69 lO+t* 30.15 36-62 40.01 0.3005 0.3015 0.0102 0.9010 
3 -3.15 1.72 0.41 34.05 S1.03 41.070.354bO.0628 C.0151 0.9066 
4 -5.92 -0.14 7-98 30.31 30.79 40.39 0.93W 0.0132 0.0162 0.9074 
5 -0.W -2.42 1-08 26.41 31.bl 30.21 ?.)OSl )t(r.l54b C.0159 0.9- 
6 -10.23 -3.45 6-76 24.94 37-09 30.10 0.2940 0.0136 0.0221 0.9OOI 
1-10.- -3.94 b.04 24.01 31.96 30.01 0.2096 0.0031 0.0265 0.9061 
8 -11.40 -4.39 6-01 23.72 31.01 37.01 0.2004 0.0910 0.0S00 @.*I57 
9 -11.97 -4.50 8-04 23 .0  37.56 31.90 0.2052 0.0912 0.0311 0.905@ 

10 -13.41 -5.02 9.34 22.35 37.00 3 7 4 6  0.ZlW 0.OOW 0.03I6 a**%'? 
11 -14.52 -be19 12.33 23.69 34-21 15-13 0.2962 0.1071 0.0309 0.9051 

:no€ 001 PC 
m/ro 
INLET 

1.0024 
1 . O n 4  
1.0159 

R WRODUCIBILITY OF TEN 
"HIGINAL PAGE IS POOR 



StFf-P UtW 
101 TO1 
96-99 96-92 
U.19 B4.B5 
M.BI B8.bO 
W& *I.b* 
B4eB9 B I d 5  
19.- 19.1s 
04.97 r 4 . n  
B1.51 BI.35 
W.5B 11.31 
69.51 b.. 16 

lOZ/lOI POUP01 CH-AD CCF-P 
nmon llO1OI 
t t 

1.OIb1 1.1139 B5.21 BY.50 

STATOR 2 

I*L* OEV I U Y  UMW-I 
OECREE OtCIfE O E U f  l 
-14.91 B.51 34.09 41-36 
-12.16 1.33 32.35 U.18 
-14.64 b d 5  29.01 41.16 
-16.33 6-73 21.14 47.16 
-1B.30 B.21 23.W 42.B2 
-19.29 8-07 23.51 41.13 
-20.53 8.11 22.dB 41.19 
-21.57 19.U 20.36 '0.28 
-22.14 13.51 20.39 3. .*I 
-23.73 1b.12 21.29 35.11 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM lNLET FLOW 

Sonic Inlet, Approach Configuration 
(0.8 Mach Number at Sonic-Inlet Throat) 

U. 6. CUSTOMARY UNITS 

ROTOR 1 

LCSS-? PUZ/ 
IOTAL F U I  
U.1)491 t .Z IC8 
$..U403 1.2f8U 
U.U279 1.211s 
0.U221 1.27UL 
U.0114 1.1517 
0.U241 1.2516 
0.C2lU ' .2b20 
O.UI5C 1.1016 
U.U2U. 1.212e 
0 .0333 , 1.2810 
U.uJ51 I . 2 8 l r  

T r t T u  6 - I f11  EFF-AJ E I F - ?  WCLIAL I 0 2 I I U L  POZlPOL PI -AD EFt-# 
INLET I b r t T  I b L I l  l h L E r  Ler/SEC ROTOP L J l O s  

t : SCFT t I 
I.?brO 1.1fJu Ub.LP 86.7)  1 1 . ~ 3  1.0819 1.2100 36.29 (6.15 

STATOR 1 

va-' - 1  v.-r 
FTISEC FTISLC F l l S t C  

496.4 5b9.+ 81.0 
6YJ.6 514.5 19.0 
5US.5 452.8 bb.9 
(41.1 W 4 . 4  b l . 5  
r 7 1 . 8  336.3 59.1 
473.9 323.9 6 I .U  
576.6 3 l k . 6  66.7 

R W  b0413v I P E t O  C'ul 
e-i. 0-2 n-I M-2 ~ ~ I P V  

OtGNEE DkCfiEE fhLE? 
55.9 10.4 0.6132 U.3172 1.?052 
4 l .U  9.0 U . t I 7 L  0.43b3 1.2551 
4 7.5 0.60US 0 . 4 b l Z  1.2659 
8 6  7.2 0 .5773 0 .4401 1.2669 
34.5 1.1 U.5272 U.4180 1 . 2 5 0  
31.5 1.4 n.51ca 0 .4ror  1 . ~ 5 4 6  
sr .1  8.0 O.51bb O.sZ24 1.2513 

YCOLI 
INLET 
nc* L 
6460. 

V ' - l  
C T I  ItC 

613.9 
bT2.2 
?On.* 
742.8 
C2O.I 
671.0 
1*9.9 
921.9 
950.4 
989.5 

l1W0.5 



C-1 
SbCnEE 

11.2 
8.4 
b.* 
6.1 
(I.. 

1.3 
1 .b 
R.b 
3 .c 
c.3 

STATOR 2 
i C D F  0 0 ,  POI 

TL'IltI 
INLEf 

1.1624 
\ . l I l b  
1.1iOb 
1.LlbZ 
I ~ l 1 8 1  
1.1110 
1.1116 
1.1211 
1.1271 
1.1121 

: h l  NO 52 
*BICO 
STAGE 

1.1103 
L.L*MO 
1 .1 * i l  
1.143a 
1 . I l W  
l.Lfl61 
1.0990 
1.0131 
l.OP41 
l.QO80 

L t *  
C i L @ t C .  

f .%3 
1 . t  1 
1.01 
t.s3 
1 . 2 1  
1.rO 
t . i l  
s.15 

1'.51 
I!.lt 

nYtY*-: D-F A C  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Smk Inla, Approrch Configuration 
(77 Percent of Design Speed) 

U. S. CUSTOMARY UNITS 

R r n  1 

LOSS-, 
TOTAL 
n.0>64 
O.02bm 
0.0171 
0.01 25 
9.0128 
6 . O O l l  
0.0oa2 
0.00.0 
0.0137 
0.0182 
0.0248 

DIV 
L ' tCLt t  

15.1(1 
1i.43 
u.51 
7.74 
7 .31  
4.4* 
C.OL 
0 . ~ 8  
l.*i 
9.64 

11-32 

LOSS-. 
101LL 
0.OBOC 
0.D185 
0.0121 
0.0121 
0.aLOv 
@.Olt9 
0.0224 
0.0297 
0.0251 
0.02hI 
0.0131 

RPRODUCIBUIZII'Y OF THE 
ORIGINAL PAGE IS POOR 



o m  -13. wtio t ~ ~ t  n. msni ma 11 
L I t -  I -: 1 2 I 2 8-1 c r  n-1 z .-I u-2 ma-1 n*-I vs-I v*-z 

~ U W  OIUL~ r r 0 s ~ c  FI/U( r r n n  ~ t m c  F T ~  r r m c  crcrr t  wutc  C I J ~ K  FIC)~C t t 0 s u  FTISEC 
I 0.m s.m +;i.w u6.z m.2 ~ 3 . 9  n.o ra .3  11.1 u.z o.rssr 0-urn wo.4 530.r 0 . ~ 3 s  o.uu 5n.b 551.4 
1 e.111 &I)* Y.-1 6w.o ~vI*. 55@.1 12.5 3 1 ~ - 1  0.3 3 3 ~  0*S*32 56100 ~ 5 . 0  b 0 ~ 5  0 . ~ 1 ~  682-3 5*lr4 
3 4- 3 . ~ 2  $~*. t  t-e.2 5Ib.2 -0.6 I V . ~  3n.r *.s so.1 04- c-1 rr2.r w.1 0 . 0 4 1 ~  0.5426 n 4 r  

3.sn 2,- ~14.6 el*.z 311.3 %I. so.5 2.~12 6.5 21.3 0.4540 n.sw b25.5 ~zc.? 04- 0.s5cz -3.4 a?.? 
: J i 2 5 1  2 . 6  s o  0.1 5 1  b.1 21.4 0.4ms 0.4~04 iz3.e 726.e o.na3 e.s*oo 02e.s 
%.ZW 4.C7$ -7.5 322.* -46  *?I+. 5*& 223.5 6.8 25.3 O I 3 N  0.4530 750.5 l59.3 6.- O.bl*L ISC.3 1 1 4 4  

I ...u -&.I% 4*1.3 515.b &3& W . 5  *id 212.. 1.0 W.4 -4%- h-3 t.2.4 1.2.6 e.1111 0.YW ( b 2 4  745.0 
l Y.P% sH.0 514." 6H.l 412.3 L4.5 2W.F 1.4 23.l 0.4-1 0-3 C*-1 03Sd O&+m 0-UM *I%4 1W.7 

-0.1% 4.- ~ t . 7  >12.3 w5.0 16.3 285.0 0.0 24.9 e.45- 0 . ~ 1 5  m-• ar0.r o.era5 od*15 rsra ru.3 
IG 4.m: -0.m 05.3 -1.5 r3s.1 h.o 21s.c 1.! n.3 e i m  0.41- w.1 W I . ~  o.ez4i a , ~ i c  -4.1 rlr.o 

LOSS4 W2l a F C 4  IEW* 0.-1 Be-2 *.*-I W*-2 
WAL WI . mr rot m u s t  rime rr/scc 

-o.wn 1.1- IW.*Z 1w.w U.SI I Z . ~ X  a . 4  -1n.r 
.i&t@3 I-IlSO -8. .OAT 43.33 I%Jl -U*.2 -1-3.0 
OWl2* I-I*% 92.59 -2.43 45.1) 2581  422.9 -273.4 
OE(I5* 1.1500 m.00 95-M 41.- 3 2 3 1  -Wl.O - W r 5  
C.OI.2 1.111, 9l.U 53- U.25 +5.1 --I-I 
o.ot15 1.1191 01.11 **a 54.n 4e.5e 4w.5 -535.9 
n.+sta s.l~*i 01.m el-so )..a WI.W - ~ I . T  3 n 0 a  
o m  1.1121 w.35 L*.I* ~ 7 . 3 ~  53.- -774.4 42.. 
0.01- i.itz3 w-n *LA* u n  w.57 -1.4.4 -.53.e 
Q.O1@3 1.1135 U.4- 8 6 2 l  b0.W 51.64 423.1 

r e 2  
CIISEC 

2.- 
6 .* 

-15.7 
-16.2 
-13.1 
-1P.2 

q . 9  
0. I 

12.4 
I*.? 



OVERALL PERFORMANCE AN0 BCAOE-ELEMENT OATA 
UNIFORM INLET FLOW 

Soni Inla, Apgroreh Configuntion 
(77 P e m t  of Design Speed) 

U. S. CUSTOMARY UNITS 

- - - - - . . - 
SL EPSt-1 €PSI-2 V-I 

W I x E f  PLCIFE CTnEC 
1 11.309 8.142 638.6 
9 7.67R 5-*74 bbb.6 
3 5.246 4.30C 628.7 
4 3.eOl 3.418 609.1 
J 2.190 2.251 '161.0 
6 i.742 1.t87 551-1 
7 1.516 l . tS3 551.9 
0 1.206 1.407 991.1 
9 1.005 1.696 549.4 

10 0.616 O.bb0 547.1 
1 1  0.232 0.265 531.2 

H-? B-I 
t i n t c  o t c ~ t c  

74.5 56.5 
N .2  41.7 
67.1 42.8 
bG.9 39.2 
51.3 3 4 7  
62.3 33.1 
64.1 33.2 
66.1 33.0 
67.1 33.3 
n . 9  34.3 

. 76.4 36.0 

L e s s 4  P02/ 
miu POI 
0.0934 0.9683 
0.0240 0.*182 
0.0145 0.9003 
o . o l n  O.WII 
0.0191 0.W30 
0.0142 0.9930 
0.0177 O.HIb 
0.0202 O.WO0 
0.0225 0.9902 
0 . 0 2 a  0.9096 
0.0305 0.9053 

SP 
POI 
lnl 

I K O ~ R  Y C O L ~  i c n t  r o n c  r r r - ro  err4 T o z n o l  C O Z ~ O I  EFF-AO 
fNLE1 lNLt7 I N L f l  INLEl  INLET I N L t l  Sl1CE 

CPR ~rwntc t t 
6411. 159.0) laC713 1.2589 00.02 80.41 I.OT73 0.9005 00.02 



STATOR 2 

o t v  
D E C l f f  

9.10 
1-85 
7.0s 
7.00 
7-19 
7.21 
8.W 
9 -61  

12-50 
14.61 

RKCIR KFRR TCnO PolPo W F 4 0  I F F 4  l t 2 n O 1  ?02/rOl  ~ F F - A D  
INLET INLET INLET INLET INLET INLET S 7 l C t  

RPR L@I/SEC r z  s 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

sonic Inlet, Apprordr Conf i fpmb 
(77 Percent of Design Speed) 

U. S. CUSTOMARY UNITS 

STATOR 1 

IK(C* OEV 
DCSREE OfGlfE 

IC.19 15.93 
8.21 12&b 
4.74 9.73 
2.68 8-16 
0.1s 7.53 
-I .2L 7.06 
-1.39 7.fC 
-1.5; 1.CO 
-1.31 7.73 
-&.I3 0.68 
-2.67 12.32 

T U N  *).OW-l 
O lC l t  r 

47.59 24.11 
39.90 31.00 
35.75 34-18 
3 3 - 0 1  36.17 
20.51 35-78 

mwow-2 MU 0 n E ~ b - P  
TOTAL 

29-61 C-5513 O.lW2 
34.51 0.4.6% 0.123, 
37.59 0.4041 0.C746 
ST.?@ 0.3754 C.Wb5 
M.34 0.3410 O.04bI 
36-70 0.3303 O.BA74 
36.16 0.3239 0.0161 
37-16 0.3207 O.Ot10 
31.c.1 0.3210 0.n7CT 
3E.19 3.5115 0.0136 
34.15 0.3483 0.1Mb 

NCCIRN WCLUtl 
LNLET INLET 
LPW L @ W I f C  
*41%. 155.a 

,?EPRODUCIBILITY OF THE 
CRIQNAL PAGE IS POOR 



e m - 1  W A C  rn€GA-Q 
TOTAL 

-1.0-4 
O.hWb 
O.C(I58 
P.CS34 
O.*t5B 
0.0691 
O.'.b59 
c.0525 
C-0626 
C.*.bP 

C02/ 
c o t  
I a 2 5 3  
1.19Y9 
1.1113 
1.1ll4 
I.1AC9 
I . IS t9  
1.1S17 
1.1533 
1.1551 
1.1572 

1 C n t l  *C;I)IQ PFF-a@ t C F 4  WC11A1 TOZ/T01 CF2lCOl EFF-A0 FCC+ 
INLET INLET IRLtT INLET LB*/SFC 10701 l O l M  

t t SOFT t t 
1 . 1 3 ~  1.4116 tP.2b C8.CI 29.4t I.05C7 1.IC97 90.25 -0.46 

L3. SPEED 
,nIw 
IME1 

1.4366 
1 . a 1 9  
1.4959 
1.48P7 
1.8Jbb8 
l r 4 5 t 7  
1.4549 
1.4385 
1.4b11 
LA413  

YO*-2 
F7f  SFC 

' -1co.4 
-165.1 
-231.0 
-310.4 
432.6 
-482.1 
-527.1 
-5e3.2 
-60Z.C 
*3.5 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Wic Inlet, Appro& Configtintion 
(77 Percent of M g n  Speed) 

U. S. CUSTOMARY UNITS 

ROTOR t 
&UL Y)4I.. SCCCO L M E  17. . O t Y 1  LO IS 

vl-l 
F l f P C  

618.0 
6TT.6 
120.0 
T51. I 
WO.. 
882.0 
wa. 3 
9 3 h 6  
9 U . 8  
991. 1 

LOW.. 

LOSS-? 
101AL 
0.332. 
0.0201 
0.01 16 
0.0016 
0 .O lM 
0.0122 
0.0123 
o - o c n  
0.01m 
0.01.1 
0.02 I 4  

STATOR 1 
RUN NO4 

R-2 

G.4112 
0.4631 
O.4bIV 
t.4512 
0.4300 
0.4316 
0.43W 
0.4325 
0.4349 
0.4x42 
0.4016 

C M c  17, PClNf YO I 5  
l 0 l l C  P3lPC 
I * I f 1  STAGE 

1.0825 1.2411 
1.07% 1.2600 
1.0158 1.2636 
1.0124 1.2541 
1.0.90 1.23b5 
1.0701 1.2409 
1.0723 1.2-3 
1.0743 1.2493 
1-0790 1.2563 
l.0023 1.2670 
1.0857 1.2668 

~~CVI-2 0-FAC OIIEG~-8 LOSS-P POZJ  
TOTIL TOILL POI 

3 b . n  O.4M4 0.14b2 0.0304 0.9613 
61-31 0.3698 0.0197 0.0118 C.9823 
62.25  0.3113 0.0515 0.0124 C.9819 
Cl-35 0.3219 O.Ob36 0.9112 0.9913 
3P-MY 0.2919 0.0410 0.0119 3.9933 
11.98 0.2841 0.0452 0.0139 0.9925 
3'3.05 0.2190 0.0403 C.ul54 O.YQ.?L 
39.04 0. l lbb 0.0507 0.Olb7 0.991L 
J9.22 0.1141 0.0516 9.0117 0.9917 
38.91 o.ztro 0.049b O . @ I T ~  0.9922 
36.23 0.2923 3.0890 3.3321 0.90Rl 

WOSY CCOSR rorrc, p o l w  EFF-ro PFF-P roz t ro t  P U Z ~ P O  I C F F - A ~  
INLET INLET INLET INLET INLET INLET 
PPm Lnrnfs.Fr 

I l t G E  * 



OEV 
O€GIEE 

17.95 
10.85 
9.43 
7.97 
5.69 
6-28 
5.45 
4-10 
3-87 
6-65 

LOSS-? 
IO7.L 
0.EOY 
0.02)O 
0-0167 
o .oon  
0.010Q 
0.Bl U 
0.0073 
0 1 0 0 6 ~  
O.OO8t 
0.015I 

TO110 CO/?O EFF-A0 EfF-? MCIIAI  702 l fO l  COZIPOI €66-A0 EFF-• 
INLET lhLC1 I * L E l  INLET L I U S U  ElOI aa?m 

x x SOFT I = 

STATOR 2 
SL EPSI-I EPSI-2 v - I  w-2 

CIGIEE CEMEE FTlSEC FllSEC 
1 t.CL9 1-56? 639.7 622.2 
2 5.024 Y.bC2 667.4 656.7 
3 3.m8 3.862 t59.3 636.7 
4 i.162 i.722 635.6 bC8.b 
5 1 . U I  1.3- 570.0 536.5 
6 1 . 1 ~ 2  1.0- 339.9 519.3 
1 C.913 0.823 535.9 506.3 
8 0.825 a . i t a  '26.5 502.3 
9 C.632 C.598 525.1 502.5 

10 C.304 0.3C5 515.3 468.0 

V t l  r e 2  
FIISEC FTISEC 

3 .  1.0 
348.0 -10.3 
302.2 -11.5 
265.2 -17.1 
211.0 -1.5 
195.4 -1C.b 
183-1 -8.9 
174-2 4.6 
189.0 20.7 
192.6 2U.l 

LUN 134131 SPCCD CDDE 17. POINT NO 15 
1-2 *-I PI-2 W I C J  70110 POIPO TOZI 

CEGlC€ INLET INLET A TOI 
I 5 5 3 7  0 5  1.bOSO 1.LSbb 1-1532 1.0501 

-0.9 0.5109 0.5710 1.4510 1.1104 l - I b 3 2  1.0486 
- 6  0 5 5 6  0 5 8  0 1.1222 l. lS21 1-ObW 
6 0 3  0 5 3 0 7  1.b191 1-1150 1.1238 1.0408 
-0.8 o.rear o . + w  1.3bor t . 1 0 ~  r.o.90 1.035s 
-1.2 0.4101 0.4513 1.3583 1.1013 1.0715 1.0312 
-1.0 0.4061 o . c ~ b  I .  1 . 1 0 ~ 4  1.0194 t . o m  

0.5 O.bI72 O.43Sb 1.3364 1.1083 1.0611 1.0213 
2.4 0.6528 C.4346 1.3369 1111IS I.Oib8 1.0286 
3.4 0.4112 0.4028 1 1 9  l.lIM 1.06b3 1.0301 

lhCM OEV 
DECREE DEGREE 
-14.16 8.61 
-12.47 7.15 
-1b.12 6.11 
-I?.C2 6-93 
-11.94 8.27 
-20.15 8-12 
-21.44 1-55 
-22.91 LO-b6 
-23.69 I 3 A 2  
-25.03 16.17 

H O V C Z  C-FAC CMEGI-I LOSS-? P O l l  
TOTAL IOIAL PO1 

C. 1328 0.0280 0.9750 
0.05bLl 0.0123 0.9808 
0.0687 0.01bb 0.9812 

SEFF-* X€FF-? 
TOT-SIC 107-SlC 
82-96 83-29 
60.14 b0.52 
81.05 81.38 
83.01 83.29 
bV.$b 69-93 
bV.14 69.68 
69-95 66.28 
66-18 *-.*I 
65.51 65.83 
59.17 59.91 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Ink, Approrch Cmigurrtion 
(77 Percent of Oasign Speed) 

U. S. CUSTOMARY UNITS 

OEV 
DCCIEE 
lI.H 
13.ir 
13.- 
a2.n 
1.14 
5.50 
4.w 
4r* I  
3 .% 
4.53 
8.12 

STATOR 1 

YO- 1 
FtlSCC 

220.9 
501.5 
5Y. l  
546.8 
511 J 
55e.2 
905.0 
502 .* 
501.3 
m4.3 
-4.1 

m-z 
C T I I C  
4W.l  
54b.o 
s*..o 
534.0 
-8.6 
698.1 
4.7.5 
49. .* 
498.1 
494.4 
464.1 

vo-2 
f7ltfiC 

n . 8  
n.1 
61.1 
51.6 
55.8 
61.9 
W.D 
b0.b 
m.. 
80.3 
n.7 

INCS 1 I U  OEV TURN RWW-1 WOW-2 MAC O(f6*-# LOSS4 POW 
OtWtE W.6111 WCItE D t C l E E  1OlAL TOTAL W I  

0.M 5.35 14.43 66.26 30.19 31.70 4.4317 0.1431 O r O i H  O.9bb2 
-2.58 2.5) 10.45 36.7a 37-08 42.b3 0.3S63 0.0119 0.0lD3 0.9W4 
-5.99 -0.52 7.70 12.52 4O.tl 43.36 0.3264 0.0530 000128 0.9000 



ROTOR 2 
RU m0413, SPEEO CDM nr m ~ a t  m 16 

SL EPII-1 EPSI-2 V-1 v-z w - 1  vn-2 VCI v t z  - I  0-2 N-I N-2 u-1 u-z 1 I v*-I va-2 
OLCDLE =CREE TIISLC CT/SEC FT/SEC F ~ ~ S E C  F T ~ S E C  F T ~ S C C  MGILC OECIE~ r r m c  F T J S ~ C  FTfStC fT1SEC 

1 8.746 5.- 458.1 732.3 451.5 630.0 77.5 3 n . a  9.7 30.2 0.4002 0.MO2 500.0 513.2 0.5401 O.Sb92 610.9 651.1 
2 6.532 4.59P 554.6 72V.Z 549.9 645.7 72.0 339.0 7.4 27.5 0.4-3 0.6395 544.4 567.0 O J W b  O.&007 725.0 U5.0  
3 5.615 3.522 $67.8 607.7 5b4.8 635.5 58.3 201.0 5.9 24.3 0.5U26 0.6124 585.0 602.1 0 d . M  0.6223 T?2-2 70900 
4 3.630 2.455 550.3 6,b.b 555.5 *?L.$ 55.8 251.6 5.7 22.5 0.49U o.s~b2 628.8 ~ ~ 9 . 8  0 . ~ ~ 2  0.~318 ~ 7 . 9  no11 
5 u.8- 0.221 529.0 577.7 $25.7 541.2 50.9 201.0 6.4 20.5 0.6681 0.5051 727.1 lS0.4 0.75?5 O.bb14 OS0.4 W . 4  
b 0.249 4 . 1 7 ~  525.9 -5.3 522.4 515.9 61.0 17b.5 6.7 18.9 0.4b49 0.4762 762.2 763.1 0.7729 0.602$ 014.4 781.2 
7 2 9 5 0  $ 7  57.0 5 1 1  60.0 158.0 6.6 17.0 0,459Y 0.4715 7H.3 TH.3 O.TW2 0.7170 W . 7  820.8 
8 -G.$Zl 4.141 519.6 534.5 515.) 512.8 64.7 IW.8 7.2 16.4 0-45?? 0.4662 843.0 8w.9 0.0223 0.1492 913.5 n*.u 
9 -0.680 -0.402 512.4 539.7 50b-1 S02.9 79J 169.6 8.9 10.6 0.450) 0.4616 875.0 073.1 0&28b 0.m21 -2.0 W r 8  

10 -0.b0b -0.633 U l . 4  476.8 475.5 444.1 75.2 173.4 9.0 21.3 0.4215 C.4118 907.1 NM.0 0.8391 0.7401 W . 2  856.8 

STATOR 2 

OEV 
OCCREE 

18.72 
11.10 
9-11 
0.01 
5.b7 
6-32 
5 .&A 
4.58 
3-39 
7-18 

R)IOW-2 W A C  owdl4 
TOTAL 

O.@3W 
0.0973 
0.0611 
0.0497 
0.0551 
0.0587 
0.9310 
O.02.O 
G.0141 
0.1079 

lO/Tu CO/M EFF-AD EFF-P UCI/AI 
INLET INLEI 1mtT ~ m c r  r o ~ / s t c  = * sac1 

1NCM DEV 
DEGREE OtClEE 
-17.24 8-10 
-15.22 7-05 
-17.M 6-70 
-19.50 7.54 
-21.51 9.25 
-23.04 6.09 
-24.73 9.49 
-76.00 11.31 
-21.36 14.3- 
-27.42 17.01 

t tFF-? 
TOT 
95 .*I 
05.01 
87.21 
89.15 
AS-72 
78.W 
06 .n 
06-47 
80.31 
55.10 

TOZ/TOl ?02/?01 EFF-M EFF-P 
CoTm ROTOR 
t t 

1.0320 1.0981 84.56 84.78 

RWM-2 O-fAC U4FGA4 LOSS+ PO21 
TOTAL TOTAL POI 

51.74 0.0834 0.1926 0.ObOb 0.9620 
56.02 0.0723 0.0083 0.0198 0.9000 )*.I* 0 . w ~  0.1166 0.0271 o . r n l  
51.77 0.0102 0.1316 0.6333 0.9738 
65-01 0.1187 0.2164 0.0624 OLb47 
43.66 0.0141 0.1889 0.05b1 0.9722 
42.10 0.1110 0.2457 010770 O.9b45 
41.h8 0.10~5 0.2374 0.070) 0 . 9 ~ 1  
51-24 0.1011 0.2318 0.0194 0.9675 
m.oa 0 . ~ 5 0  0.18~6 O.OII~ 0 . t n 3  

RUM WC413r WEED 
1)-2 M/M 

1NLET 
0.5901 1.3727 
0.6200 1.4201 
0.6030 1.4092 
0.5737 1,3829 
0.5.91 1.3152 
0.039 1.3020 
O.Ub1 1.2091 
0.bb24 1.2871 
0.4588 1.2861 
0.4260 1 -2620 

CODE 779 PO1 
TO110 
ImE7 

lr1350 
l . r n 5  
1.1192 
1.1112 
1.1027 
1 .ow5 
1 -098 1 
1.1005 
1.10)b 
1.1111 

STAGE 
1.1223 
1.1197 
1.1035 
1.0125 
1.0543 
1.0442 
1 . a W  
1.030. 
1.0323 
1.0292 

WCORR KO~R m n o  r o t r o  EFF-AD LFF+ 1021101 POZlPOl ECF-A0 
IMLEl INLLI IWLL1 INLt l  INLEl I Y C T  STAGE 
RC* LLMISEC t t t 
6448. ll).L9 L.IOW 1.3318 n.87 16.75 1.0320 O.*TOS 57.22 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Approach Configuration 
(63 Percent of Design Speed) 

U. S. CUSTOMARY UNITS 

t u n  
WRFF 

7-30 
6.35 
6. 92 
7-73 
6. 34 
6.20 
6.19 
6-30 
b. LO 
7.40 
8.30 

otv 
DtCaFt 

11-31 
12-15 
13.15 
12.40 
7 . ~ 6  
5.87 
4.36 
4.13 
3.84 
4.34 
7.70 

RHOV*-2 D-FAC 0MCC.A-8 
TOTAL 

2C.3- O.4ObE 0.2231 
32.21 0.4037 0.1231 
33.- 0.4063 0.0701 
33.57 0.3974 0.0435 
31-77 0.3863 0.0563 
31.61 ' 0.3704 0.0541 
31.50 0.3603 0.0533 
31.1- 0.3535 0.0'04 
30.05 0.3501 0 . W 7  
30.17 0.35ll 0.0044 
P8.l? 0.3627 0.1008 

CO/*O 
INLET 

1. 1669 
1 .I850 
I 1843 
1.177b 
1.1605 
1.1605 
1.lbOb 
1.1596 
1.1505 
1.1505 
1 14.2 

i n n o  t o m  EFF-rn trr-r  wc11r1 t a z n o l  POZIPOI err-AO IFF+ 
INLET INLET INLFT I-CT LP*/SEC ROTOR ROIM 

I I SOFT I t 
1.0499 I.lb49 89.41 09-64 28.57 1.94*9 1.1649 09.41 89.64 

STATOR 
n  PSI-I 

M U € €  
1 10.tI90 
2 6.815 
3 4.269 
4 3.023 
5 1.793 
6 1.440 
7 1.238 
0 1.041 
9 U.019 

10 0.495 
11 o . l n  

RUN ~ 4 1 3 .  s w t n  
*-2 POIPO 

INLET 
0.3765 l . l W 1  
0.4130 1.1712 
0.4017 1.1740 
0.W85 1.1602 
0.3759 1.1551 
0.3752 1.1551 
0.3741 1.1549 
0.3717 1.1539 
0.3101 1.1535 
O.Yb72 1.1526 
0.3-1 1.1390 

C ( I M  63. POINT NO I 
10/70 POIW 
INLET ST1GE 

1.0577 1.1534 
1.0549 1.1609 
1.0515 1.1680 
1.0485 1.1617 
1.OUO 1.1499 
1 5  1.1513 
1.046- 1.1521 
1.0477 1.1525 
1.0493 1.1546 
0 1.1572 I .  1.1560 

v-l 
CTISEC 

S87.5 
587.9 
561.8 
543.1 
494.6 
4w.4 
481.9 
476.5 
472.5 
467.5 
447.2 

IK* 
W U f E  

5.53 
2.m 

-0.41 
-2. 63 
-4.81 
-5.70 

LOSS-? 
TOTAL 
0.0281 
0.0153 
0.0127 
0.0132 
0.0108 
0.01 19 

cot/ 
POI 

0.9169 
0+91(12 
0.0915 
0.9923 
0.9953 
0.9953 

(*ma wcmo i o ~ m  r a m  trr-40 trr-r TOZ/TOI POI/POI 
INLLl IhLE7 IUlCI INLt7 INLCT INLEl 

R r n  LI*/SIC t s 
5259. 141.67 1.04** 1.1562 Ob.95 85-26 1.0499 0.9916 

I TPRODUC~L~TY OF THE I-* 

OliIGZNAL PAGE 16 POOR 



ROTOR 2 
RUN Nod 

m-2 

0.5426 
0.5439 
6.5219 
0.4931 
C .43W 
0.40C3 
0.4011 
0.3939 
0.3045 
0.3439 

SL 1NCS INCM OFV TURN R)#)V* -1  RHOV11-2 D-fAC OMEGA4 LOSS4 POI/ IEFF-C IECF-A 8'-I 8.-2 We-1 We-2 C01C0 
DEGRLE DECREE DEGREE DECREE TOTAL TOTAL 0 1  107 TOT MUEL MUSE tt/s:r FT/SLC INLET 

1 -10.36 03-41 18.88 27.31 29.8C 41.23 0.0522 0.0305 0.0072 l.lOa9 w.03 95.97 41.62 16-32 -3W.2 -139.4 1.2669 
2 -11.59 -5.23 10.70 20.0i 36.09 42.9P 0.1360 0.0815 0.0201 1.0963 86.40 86.22 39.81 18.99 -388.5 -191.1 1.2870 
3 -0.03 -4.26 8 6  17.10 36-57 42-60 0.1472 0.0490 0.0128 1.0923 W.21 W.08 42.27 25.17 -428.9 -155.1 1.2802 
4 -8.36 -3.28 6.72 13-81 35-96 -1.06 0.1529 0.0VO 0.001)b 1.0852 *2.15 92-01 45.15 31-20 4 . 1  -315.0 1.2&44 
5 -4.93 -1.Cb 6-46 7.99 36-32 37.OC 0.1569 0.0481 0.011* I.0124 U.19  84-01 51.10 43-11 -547.7 J M . 5  1.2272 
b -3r9i  -G.bb 5.?7 4.97 34.07 33-14 0.1372 0.OS52 0.0131 1.0461 n .C9 76.92 52.68 47.71 -575.3 -486.3 1.2088 
7 -2.76 -0.Sb 4 . 0  3.93 33.M 36-76 C.1139 0.0337 0.0079 1.0432 P3.20 83-01 54.18 '50.25 -599.6 -523.7 1.2030 
8 3 0 1  4 6  3.22 33.18 34.20 0.0987 0.0280 0.00bb 1.0391 03-70 83.60 56.05 52.82 -b34.7 -511.9 1.1985 
9 -1.76 0.47 3-69 2.86 12-45 33-OC 0.1027 0.0448 0.0105 1.03bb 79-16 75-03 57.40 54.34 454.6 A588.7 1.1925 

19 -0.01 2 2 2  7-01 1.36 30.26 21-94 0.1280 0.1002 0.0217 1.0265 48.34 40.14 59.96 58-65 477 .9  -607.8 1.1bIS 

10110 COfM EFF-AD C f F 4  YC11h1 
INLET INLET INLET INLET LW/SEC 

t t %OFT 
1.0720 1.2302 64.70 05-23 28.88 

TO21701 C021C01 IFF-AD F F F 4  
ROTOR ROTOR 

a t 
1.0216 1.0640 85.00 05.14 

VI-1 
FTISEC 
290.1 
265.7 
230.C 
102.7 
155.7 
133 -4 
122.5 
115.9 
123.4 
130 -9 

RUN N0413. SCFED 
0-1 - 2  *-I M-2 PO/PO 

0EtRtt OCGRtE INLFT 
I .  0.1 0.48Sn n.5n77 1.235~ 
2 7 0  - 1  0 5 5  0 5 5 1  1.2617 
23.' -1.1 n.9@*9 0.5142 1.2562 
21.4 -1.8 0.4917 0.4919 1.2411 
I f .3  -0.5 0+?8t 0.4282 1.1955 
16.5 -0.3 0.4136 0.4143 l . I I b 5  
15.5 -n.t  0.4056 0.3011 1.1756 
14.9 0.6 0.3977 0.3104 I-":. 
3 2.3 0.**1# ,' I-." 1.160* 
19.2 3.5 0.3489 0.3551 1.1531 



OVERALL PERFORMANCE AND BLADE*ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Ink, A- C u n ~ ~ i o n  
(63 Percsnt of Design Speed) 

U. S. CUSTOMARY UNITS 

ROTOR 1 
PUN '404 

SL  ~ c i l - 1  f v 5 1 - t  V-I V-• v a t - i  - m i  1 *-I 1-2 e-I M-2 
LIIJLFF ,,FGPFE t t f ( ~ f  r l / s r c  F T ~ S F C  F T ~ ~ F C  n e w  F ~ / S F C .  ohclatc D F G L C I  

1 11.lJ.l v.2-2 k 3 . l  C11.C !$!.I 3bt .a  0.9871 496. 3 0.0 5 I . b  $.?3J5 0.11543 
2 s.1.. 1.763 385.0 554.1 183.0 4Of.ro.uPSs 644.5 J.0 k7.2 0.3411 0.53b8 
8 b . l z j  R . ~ O S  3 v . t  st?.> t t a . 7  roe.?o.*w@ 3 5 4 . ~  0.0 r3.40.3b1* u . 5 0 2 ~  
l &.a72 4.914 381.1 310.5 JOr.1 1r)r.l C a w  341.7 U . 3  40.9 0.3472 0.4131 
$ 3 1 9 .  7 3 1 1  O W  2 0.0 3t.2 O.34bZ 0.6231 
r i .440 2.411 ' v ~ . ~ ~  463.6 717.3 392.3 Or9929 ?L2.3 0.0 34.4 0.1416 0.4119 
7 d.15. >.OVl 371.1 451.4 917.1 112.1 CeWtb  25C.3 0.0 39.k 0.?*16 O.401Y 
b 1.9.. !.551 :7+.i 49i.S 115.7 379 .JO.WJ P4l.Q 0.0 39.6 a.3405 0.4021 
3 1.312 ..UUl ??+ . I  i b l . 3  f l k .0  312.0 0.9.16 243.4 4.0 13.1 O.?*01 O.39t4 

IJ J.abb n.531 MI.' 4 n . a  3 t 1 . i  35r.5 a.orT* z51.j 0.0 35.0 u . 3 r i r  o . r s t ~  
11 0.141 0.2-7 137.? bl1.b ??P.3 Ia1.1 e.9'- 254.4 0.) ? l a 5  0.3061 0.3682 

STATOR 1 

C,'S I -?  
D l  GKrf 
7.R02 
5 .bZ. 
1.911 

OfV ?URN RMVM-I 
CCCL€t CEGIILE 

10.2) r2.52 26.11 
i t . sa  YO.51 21.41 
ll.!l 60.83 ?7.51 
11.34 3?.19 21.41 
1-54 19. t l  27-22 
5.5+ lea45 27.04 
4 15.02 ?..02 
4 4  13.114 28.93 
4.43 11.24 2C.40 
5.31 11.17 25.*9 
9.01 P.@b 24-22 

t u / r u  put?:) EFF-LO S F F - P  YI I~ I  
lNLF1 IIiLF1 IhLE' INLET L8MfSEC 

1 t SOFT 
1.0!32 I . 1 7 t t  8G.bG 88.73 2b.11 

h111Iv*-2 I - F I C  

:n c ~ o t  6) 
u- 2 
I rfsec 

350.4 
392.8 
430.8 
4bb.7 
969.6 
590.4 
b l b  *5 
hb3.l 
blO.5 
101  2 
132.4 

TO2tlPl  POZIP01 FFF-LO Cff -P 
POTOR 1013* 
1 5 

1.01132 1.17bb 09.49 19.79 

RJN YIUII. IVFEO C Y O F  6 ) .  POIN? rrn 12 
v-i r - 2  P O I P ~  ~ 0 1 1 3  on/vo 

I ~ L F T  trrLrT IIKF 
J.'335 O.32bb l . IL2S 1.0572 I. 1415 
5.5053 0.3611 1.1129 1,0551 1.1685 
O.k0t$ 0.3594 1.1711 1.0535 1.1132 
3-Lbb* 0.1620 1.1758 1 0 5 S  1.?-09 
0 . 1 2 b h  0.3455 1.1bbC 1.bL93 l.!t)l 
0 1 1  0 l . l t 7 1  l . O I 9 l  1.16110 
0.b11t O.36bb 1.1618 1.0501 l . Ibb1 
0 0 3  1 6 7 4  1.0515 1.1601 
0.Ln8S 0.3440 l . l b r 1  1 . 1 1 5  1.1166 
0.4014 0.1423 1.16T0 1.0961 1..1111 
0 0 1 1  1.0598 1.1113 



ROTOR 2 - 
RJN VOblb  I P f f O  C301 b l r  PO191 N'J I 2  

a ,  C . < I - I  5.. lS-,  Y-,  Y - >  *"-I *P.> *&I YC> a-1 n-9 *-I u-> U-9  11-9 " 0 - 1  M I - 1  "*-I Ye-) 

I N r V  OEV 
JFbRf+ CfWFE 

a.01 I?.'& 
-2.3% 10.1d 
-1.bI ).Id 
0 . 1  7.s5 

1.1.' 4.91 
1.40 5 - 9 7  
9 5.13 
L.61 4.W 
. U l  '3.91 
3.e2 b.30 

STATOR 2 

I * r v * - l  #MOW-2 3-FAC CWth-(l LOSS-? Mtl 
IOTA1 101AL 6Ul 

2b.Ob 3*.91 O.L'.S2-0.0*4 -0.0011 1.1)1& 
I2.!8 B1.14 C.2321 0.01+it 01Ol I8  l . & l l ?  
39.U ll.1* C.23IU 0.0Y*V O.UIOO I.IO13 
11...1 l l . $U  t*231a O.lI2I1 o.u0,1 1.tOlt 
32.01 34.33 0.1111 O.OAd9 0.3019 l.U#*? 
1 92.11 O.Zt9l O.Ob92 U.Ollb 1.3111 
31.11 32.68 Q1Mt U.Ult1 0.0013 I.07Sf 
#I.bS 32.17 0.1849 0.0347 0.0011 1.0111 
!1.JI Yl.T€ O . l # b l  O.Ob2U 0.0011 1.OlJt 
27.0? 2%?2 0. 1860 0 . W )  0.110) 1.3Tll 

LQSA-b 
t L  l A  L 

O.:OJ3 
9.0311 
O.obl6 
0. M I ?  

ioss-c 
f t l  bL 
U.J2I l  
0. >071 
o . o o n  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonk Ink,  Approach Configuration 
(63 Percent cS Design Speed) 

U. S. CUSTOMARY UNITS 

ROTOR 1 

OFV 
OEC*!F 

11.93 
I I . r 5  
11-32  
13. 10 

9.55 
Y.tO 
7.11 
* . I *  
b.34 
1.21 

10.23 

TURN 
ccrRee 

h$.Oi  
'6.18 
62 . IC  
33 .51  
19.81 
16 .21  
19.01 
lb .15  
12.1! 
11.51 
10.19 

t C f  C-C 
r Ot  
e l  - 7 4  
96.31 
93.m 
95.54 
94. IS 
93.25 
32.34 
83.2) 
06.64 
I I . q b  
7.. 55  

SEFf-A 
r nr 
81.34  
86.61 
91.62 
9q.46 
94.26 
*?.0. 
9 2 . l b  
90 .02  
I h .  51 
81.52 
19.0 I 

1 1 1 1 ~ 0  P I I ~ V I J  f r r - r n  :sf-? u i t r ~  t o z t ' o ~  COZ/DOI  EFF-LO EFC-c 
INLEI I ~ L E ~  I M L ~ I  INLFT LIWISEC 110101) 1 3 ~ 2 1 )  

s I s u r t  I a 
I.UC67 1.1403 9*.b9 18.94 24 .11  1.Q547 L.I)O? 10.69 8U.74 

::PRODUCMI.L~ OF THI 
.,1;1GINAL PAGE IB POOR 



SL CP-I-. ..%I-L 
IY$.h€F M G P f F  

I c.2t.a 3.5AI 
7 -,.*a1 6.06: 
k 6.315 3.141 
b ,.IT$ 2-35? 
5 J.+v- 1.63- , 3.- l>  4.zaa 
r J . 2 r 3  U . l t i  
1 J.u5i u.311 

' 33, 3 roo& 
13 -3.a1i -u.n;l 

N* ~ 4 1 3 .  s ~ t t n  c m  63. r o l w  N> I S  - +.. 0-2 *-I *-2 11-t u-2 * * - I  *.-I v*-1 v*-2 
F T I S * ~  O E G ~ F ~  I X Z L ~ E  FTISEC FTISEC tr/S(c FlIsK 

I.52.1 11.5 1l.t 3.2391 O-b5*5 -8-2 4 3 . 6  O.?OO? 0.3614 463.0 318.m 
?27.9 11.0 3O.t 0.20S1 0.b475 -3-? -2.0 0.4476 0.3636 WO-6 bl6.3 
9 m.3 5t.5 3.3604 0.b35- 47b. l  4W.O 0.5021 0.39Yb 56-5 -6.4 
234. i  6.5 31.9 1.3400 0.4201 512.1 521.5 0.5329 0.r129 603.0 472.1 
241.1 1 3 3  0 5 4  0 9  592.1 5.5.3 O.5€95 0.4454 657.2 5 1 l . i  
223.4 7.t 32.6 3-3251 0.3734 621.2 421.9 O . I H 2  O.4bZQ 6 7 L 8  5 i l .S  
211.0 I.$ 21.8 0.3293 J.36SO W - J  649.0 O.cl19 O . 4 W  W . 7  5I1.1 
71).9 e.6 30.7 ~. . f1a 0 . ~ ~ 9  *a?.; u 1 . 5  0 . ~ 3 8  0.5146 n 3 . 5  s*z.t 
2 2 1  2.6 32.1 O-J - .3  0 - 3 6 U  '13-2 711.6 0.6557 0.1231 7 U - 1  Wb.0 
2?1.5 u.5 '2.U 0 . - r rb  O.)rS9 ?ma4  738.4 0.6705 O .U l1  765.4 bZ6.6 

Lms-? 
rnr r k  

-c'.oIIr 
J.OU50 
0-OIH) 
0.01 11 
0.0 1- 
0.0152 
0.0155 
J-JI3. 
0.0143 
0.012r 

,-i b e - i  "0 -2  
F 7 l S F C  FI /S [c  + l / S F i  

3 9 3 . 3  343.-  393.3 
b9e.1 - 7 r . t  i1b.1 
4 : 3 . :  'C? .?  L!5.? 
+ C I % . ?  1:4.3 6,Jb. 7 
'79.t ?:$.I 374.q 
!*b.l * t 5 . S  345.n 
#*I.* I C 3 . 3  Jel.7 
1 . 6 . 2  1 6 5 . 1  I t b - 1  
3rC.4 ' 5 3 . 2  :be.& 
.-?.' ?&4 . :  :47.? 

?. SDFEO 
P Y l P >  
IN1 €7 

1.2163 
1.3125 
1.'119 
1.3142 
1-3026 
1.22kb 
'.2317 
1.2950 
1.2a79 
1.2J52 

)t@;D n C i I U  l l l l i ~  P' /PI' F b F - D O  :FF-P 1 J i l T O l  hl2/POI ITF-bD 
~ , , F .  I - I L ' T  . * I L S *  t r . ~ r ~  I N I ' T  I \LF?  S T  LGF 

h P . l  L C / i F C  I r  1 
5 - = r .  1 ~ 0 . 6  : .C i l9  1 . * 0 : 4  -3 .1 '  9 3 - 5 5  1 . I l l 5 2  0.5112 96.95 



UNIFORM INLET FLOW DATA -SONIC INLET, TAKEOFF CONFIGURATION 
KOmpbteAanrrticT-) 

OrsrdlParfwmanahrdstallSummary 
Ovlbnll kfommm nd Blade-Ekmcmt Data 
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F A N  W E  RALL PERFORMANCE - SONIC INLET. TAKEOFF CONFIGURATION 

4141044 
b.iretrc 
b t a t  
Splor t  
Rota 2 
Y a a 2  

41U0(3 
Sasr wxt 
Rota l 
Y.ta l 
Rotor 2 
sutor 2 

4148044 
Sonr I nk t  
Rotor l 
S u t a  1 
Ro ta  2 
%la 2 

4ICB015 
bnlc (okt 
Rota 1 
S l r ta  l 
Rota  2 
St.101 2 

CORR 
Sontc Inm 
Immtrc) 

O V E R A L L  S T A L L  POINT D A T A  

W ~ o ~ ~  CORR W c o ~ ~  pofPo Po*o 
Sonic Ink1 Rotor 1 ROIOI 1 Itml I w ~ l  
lk9lrcl llbmlrl lkgrccl 

86.5 193.5 87.7 1 697 1.673 

89.5 3 2  4 91.8 1750 1.708 

SPEED CODE IDENTIFICATION 

10 Sons  I n m  Throat M l h  No = 10 
80 Sons  I n M  Thrwt Mach No - 0 8 

'NG PAGE BLANK NOT FILMED 



OVERALL PERFORMANCE AND BUOE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Takmff Confylwation 
(Choked Sonic-Inlet Throat) 

?i IWS 1)ICC OEV 
ILOIIN 0 0 t l Y  I M I I N  

10.9270 0.IO93 0.2Pfr 
2-O.0lOI 0.C711 O.ZIU 
3-0.0786 0.0169 0.1790 
+O.lIbZ-O~Ol53 0.1612 
5-0-IYZ-O.C7H 0.1418 
6-0-2137-O.CVS5 0-1355 
7-0.22bF0.10W 0.1310 
0 - 0 - 2 ~ C O . I Z O V  0.1317 
9-O.ZL4+0.1353 O.IS?b 

IO-0~29SS-O.t628 O.IHb 
I l -O.3 lbCO. lUl  0.2311 

*I Vm-2 =I- 
n1YC nrscc -- 
161.4 an.. 0.9~35 
1.2.. 105.4 0.-Y I-.+ 1u.s 0.-n 
I54.S l Y . 2  0.- 
1w.2 11.. a.90.d 
1-5 I W - 3  n.prHP 
1w.2 1n.6 a..rr:o 
I U . 0  l P . 0  o.mq3 
l.l.4 111.6 0.*+ 
109.9 169.0 0.9716 
I T L O  151.9 3.- 

t R 6 P  =SF-& @*- I  8'-2 V0'-I W*-Z 
mr r o t  r m t u  .ro~u IUSU mrvc 
M - C l  IJ.26 O.bmtbr3Cbl -145.3 H.4 
U.50 05.93 O . 7 O I - L O I Y  -1bZ.7 X C I  
m-5s  90.11 0.7sw 0.l4bo -102.1 -21.s- 
+I.., 91.21 0.11101 0 . Y Y  -2oe.0 42 .5  
91-69 91.83 0.- 0.083 -240.2 -130.1 
91.~3 91.17 O-WW -1s7.0 
91-11 91.~2 o.u.~ o.nw -2rz.o -112.3 
U - W  U.32 0.UTS CUIO -2Ob.Z -101.9 
9z.61 92-32 O.W91 o . n n  -m.+ -lor.* 
9 3 - k  91-03 1 . 0 W  0.- -312.3 -216.6 
91-37 W.95 I - Q S 4  O-tbb9 -U4.9 -221.9 





OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Takeoff Configuration 
(Choked Sonic-Inlet Throat) 

S I. UNITS 

B CmE I 
u-2 
W P C  

lbl .8 
l R . 3  
IW.4 
210.1 
2U. t  
266.7 
2lO.3 
zw. 3 
302.7 
311.9 
3LO.b 

SL I*CS lUl OLV 
1M1.1) RACIY R W I U  

I 0 . 0 0 ~  o.ton o.2~31 
2-0.OQ4 O.O9I* O.2lM 
3 0.0010 0 - C H I  0.2324 
4 0.0133 0-LO& 0.2213 
5 o.om4 C.O.40 J . l ~ O l  
6 0.0051 O.Cl52 O.lO.4 
10.0224 O.01II 0 - U S 6  
8 0 .091  0.C130 0-OH5 
9 0.0314 0-C165 O - t 8 l I  

10 0.049. O.Ce.4 0.08.. 
11 o.c-3 C.IIIO o.1~35 

STAT OR 
RUN NJI 

-2 

0.4403 
0.4903 
0.5198 
0.5200 
0.50.2 
0.5010 
0.509S 
0.WW 
0.1012 
0.5086 
0.4809 

IN1 CO/?D NO 42 

STAGE 
1.3306 
1.3124 
1.3713 
1.3106 
1.3Sb7 
113409 
1-3664 
1.3634 
I.3100 
1.3813 
l . l M 6  

Vn- l 
IISEC 
l3S.7 
163.8 
LIT.* 
182.7 
18I.1 
180.5 
l81.6 
181.0 
llO.2 
178.3 
161.0 

2 D-FAC 

U.5170 
0.4318 
0.3119 
0.3485 
0.3051 
0.2813 
0.2SbO 
0.2881 
0.2a39 
0.2 166 
5.. 82 1 

LOSS-? 
TmAL 
0.0312 
0.0203 
O.Olb2 
0.0122 
0.0120 
0.0161 
0.0201 
0.02n 
0.0311 
0.0320 
O.OZb2 

WCII rotra rolro EFF-M EFF-P 1021101 P O Z ~ C O I  ECC-AD 
1hLEl INLCT INLET l lLE1 IMLE. STLGE 

i)AOlSEC 1 1  t 

.ZPRODUCIBLIT'Y OF 'IXB 
I )KIGWAL PAGE IS POOR 



ROTOR 2 
Y EfSI-1 ECSI-2 

.born U C l Y  
I 0 . I U I  O.Ct95 
2 0.1032 0.ClU 
3 o.cna 0.~510 
4 O.OU3 O.Cb11 
5 O.Cle6 O.01CI 
6 0.0110 0.0043 
1 0-CC03 0-Cob* 
0 0.000s O.Ooa5 
~C.oQII-C.COzl 

IO-O.OCl*0.0023 

Y sacs I Y ~  OEV TUU n m m - ~  wncz c-FAC alw-• LOSS-r w z f  ~CFF-r SEW-A a*-I a*-2 M~- I  bv-r COICO 
R ~ O I A ~  IUIY RAOIAN n m t m  r o i u  i r r r ~  *or l o r  tot r *o~r*  u o ~ u  crrstc mrvc INLET 

14.0.II 0.0103 0 . ~ 9 1  0.5-7 26.43 52.12 O . L C T * - O . O ~ ~  -5.0219 I.MII 101.m I O T . ~  o.nnz 0.22- -1~3.4 -45.5 1 . r r z  
Z - O . L ~ I O - O . O ~ ~ ~  0.1159 o . a n i  u .35  %.u o.20~6 0 . 0 ~ 1  0.0114 1.2- w.65 u . 4 ~  o . r n r  o . 3 m  -I-.* -61.1 1.7139 
3-O.IIOCO.0315 0.1%) a.3359 29.09 11.70 012095 0.0542 0.02% l.240Sq 92-57 92-34 0 . n a  O.U11 -101.0 -93.9 1.1222 
+O.III~-o.ozza 0 . 1 ~ 4  0.ze13 4r.w 55.95 o.zr3t 0.033. o.eca &.zzqz n . 6 0  n.s2 o.rz25 o.l.12 -m.r -120.1 I.TOZ+ 
)-0.~614 0 . 0 0 ~  0.0- O.IIZI 40.- 51.5. o.zna4 0 . ~ 9  O.OIU 1.1983 w.n rr.ro O.*I~S o . n w  -rw.l -trr .*  I.*-5 
6-0.01)3 0.0125 0.IOI0 0.0941 40.F6 49.09 O.2UO 0.0.02 0.0140 1.1705 W-03 06.52 0.H31 0.0410 -253.6 -190.6 1.6241 
14.0112 0-01- 0.1034 0.01P5 M.39 4e.12 0.2416 0.0454 0-CIM 1.170 F)-33 09-00 0.9726 LI.51 -267.3 -200.3 1.6102 
04.019b C.OLCZ O.OTTO 0 . 0 ~ ~ 0  w.22 50.- 0.2312 0 . 0 1 ~  O.OIOI 1.10~4 w.79 a8.51 o . r m  o . w m  -2sl.r -2~5.0 t..n5 
F0.0100 0.0201 0.0.59 O.OI46 41.- 49.43 0.2U5 0.0510 0.01% 1.1034 W.14 85-80 1.0145 0.W.) -292.1 -233.1 1-62W 

LO 0.0030 0.0419 O.lOl5 0.0411 44.03 45.20 O.230C 0-OIL2 0.0131 t . IW2 05-13 05-38 1.MW 1.0020 -Z11.8 -241.2 1.6021 

STATOR 

IK* OEV 
RbClbN 1101AN 

-C.1710 0.1620 
.-O.IIS@ l1.1436 
-0.1602 0.1311 
-0.1534 0.1345 
-0.21W 0.1435 
-0.2434 0.1351 
-0.2637 0.1593 
-0.2813 0.1834 
-0-3C53 0.2261 
-C.3115 0.2720 

(I-I m-2 
RbOIbN IAOtbN 
(r.1166 0.0134 
O-644¶ 0.0032 
0.5138-0.0135 
0.5337-0.OlII 
O.SmI-O.Ol47 
0.4180-0.0265 
0.4592-0.0015 
0.4MO O.WW 
0.4764 0.0295 
0.529. 0.0501 

LOSS-C 
toTAL 
0.qzo 
0.01 19 
0.0098 
0.01 11 
0.021. 
0.02 15 
0.02% 
0.0311 
0.0355 
0.0194 

XEFF-A CECF-• . . . - - - . 
101-115 TOT-SIC 
91.10 97.18 
88.14 89.10 
80.09 88.23 
80.97 89.21 
00.71 01.21 
19-74 80.17 
w.21 0O.bl 
19.28 79.81 
76-39 76.80 
76.30 16.88 

NCORR CCORR 10110 COIW tFF-A0 ECF-C 1021101 eot/Col EFF-AO 
N L  INLLl INLET INLET IULET IMLEl STAGE 

RA01SF.C KCISEC 8 I I 
012-01 V4.b 1.1195 1.6109 83.52 12.61 1.0611 0.9849 03-00 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Takeoff Configuration 
(Choked Sonic-Inlet Throat) 

ROTOR 1 
5L E IS I -1  €PSI-2 

nAOlAN (IAOIAN 
1 0-1938 0-1767 
2 0.1199 0.1Sb5 
3 0.1(36 0.1403 
4 0.1475 O . L Z ~ O  
5 0.1090 O.CIU 
6 0.0885 O.tl81 
? 0.0747 O.Cbb7 
8 O.Ob1I 0.0549 
9 0.0474 0.0428 

LO O.OS1 0.0270 
11 0.0131 0.0119 

IUN Nil 
I - 2  

0.7817 
0.7619 
0.7398 
0.7109 
C.HW 
0.6309 
0.6248 
0.6172 
0.bo14 
0.59W 
t.5176 

I* .  SCEEO LODE I 
U-1 U-2 

MISCC N1SC 
152.1 tbb.3 
110.2 102.3 
I W . 5  199.9 
209.2 216.6 
251.3 255.1 
27116 276.2 
2.4.6 206.1 
297.3 298.4 
311.2 311.2 
326.1 326.8 
340.0 339.9 

SL INCS 
n.01.n 

IhC* OEV 
IAOIY(  1101AN 
C-1514 0- IS50 
0.1276 0 - I t 3 6  
0.1227 0.1855 
0-LAW 0.1130 
OsL1S7 0.10.0 
O.QIU 0.0169 
0.c735 O.0.W 
0.C711 0.0593 
0 .~734  0 . 0 6 ~ 0  
O.CIe4 0.0681 

IhC* OEV 
IAOIY(  1101AN 
C-1514 0- IS50 
0.1276 0 - I t 3 6  
0.1227 0.1855 
0-LAW 0.1130 
OsL1S7 0.10.0 
O.QIU 0.0169 
0.c735 O.0.W 
0.C711 0.0593 
0 .~734  0 . 0 6 ~ 0  
O.CIe4 0.0681 
O.CC27 0.1104 

LOSS-? 
TOTAL 
0.0108 
0.0772 
0.0603 
O.OU1 
0.0240 
0.0174 
0-0168 
o . o i n  
0.0214 
0.0207 
0.0225 

P01CO 
INLET 

1.3131 
1.3715 
1.4115 
1.4301 
1.4463 
1.4557 
1.U56 
1.4r25 
1.471I  
1.4809 
I . w o o  

TOIIO ?O/M i f f - 4 0  EFF-P YCI/At 
INLEI INLEV IhLE1 INLET lG1SEC 

8 I SON 
1.1276 1.46b0 87-14 I t - 1 9  200.27 

STATOR 1 
SL E IS I -1  EPSI-2 

r b c i r n  IACIAN 
1 0.1889 0. 1310 
2 0.1 LO6 C.C1*6 
3 O.OU2 0 . 0 6 6  
4 0.0423 0.0381 
5 O.CIS3 0.C179 
6 0.0005 0.0128 
7 O.OCal O.COS8 
8 O.OC51 O.CO77 
9 O.OC29 O.CO49 

16-C.OCO2 O.0OIO 
11-0*0015-0.cCC1 

RUN NO414. SPCEO 
*-2 PO1PO 

INLC I 
0.3595 1 ~ 2 b b 6  
0.4193 1.3173 
0.4748 1.3698 
0.5022 1.1911 
0.5134 1-*015 
0.1222 1.4LSZ 
J.5269 1.4191 
O.SZb8 f .4L9O 
0.5276 1.4196 
0.5313 1.4229 
0.5018 I .roo8 

I N 7  NO W 
PO/PO 
STAGE 

1.3313 
1.3411 
1.3612 
1.3715 
1.3ab9 
1.4460 
1.4096 
1 A 0 1 3  
1.4127 
1.4364 
1.4340 

SL INCS INC* OEV lUfiN 
IbolAn R ~ C l f i h  RAOIAN RAClLN 

I 0.1583 0.2406 0.2976 0.8142 
2 C.Li00 0.2093 0.2558 6.1328 
3 0.0348 0.1303 0.2075 0.6339 
4-0.0296 0.0113 0.1835 0.5-7 
5-0.118b-O.O(r6l 0.1471 C.4736 
6-0.1430.0.0247 0.1451 0.43C8 
7-0.1 WtC .0347  0.1514 0.6223 
1-G.1117-0.0462 0.1453 0.4162 
9-0.178b-O.04qb 0.1423 0.42ZS 

I O - O . Z W ~ - O . C ~ W  0.1742 O.4C31 
11-0.249CO.LI50 0.2312 0.4010 

Loss-? ?02/ - - -  
TOlAL POI 
0.0254 0.96% 
0.0286 0.9632 
0.0243 0.9710 
0.0217 0.91bb 
0.03C8 1.*731 
0.0347 0.9721 
0.0409 0.9614 
0.0491 0.9636 
0.0509 0.9646 
0.0586 C.9607 
0.0860 O.94b5 

hCUhI 10110 P01PO EFf-A0 EfF-P To21101 PO21COl ESP-AD 
IhLEI  INLET I N l E l  INLEl INLEI STAGE 

OADlSEC 8 8 8 
a3b.13 1.1276 1.3971 73.62 79.61 1.1216 o.96b2 11.62 





UNIFORM INLET FLOW 
Sonic Inlet. Takeoff Configuration 

(choked Sonic-Inlet Throat) 

S. I. UNITS 

ROTOR 1 
eu* No4 

3 E l -  2 V-1 V-2 V C I  VN-2 Prl/po V8-2 8-1 2 M-1 N-2 
RbOIAN RAOIAN W1SEC N/SEC MISEC NISEC %WJ* WSEC RAOIAN RAOIAN 

I 0.1125 0.1614 113.4 270.4 113.4 162.8 O*azO. 216.0 0.0 0.9229 0.5232 o.re6r 
2 O . l N 2  0.1393 191.4 264.2 191.4 131.9 0.9692 191.2 0.0 0.8407 0.5811 P.7759 
3 0.4521 O. l l6 l  I9b.l 250.7 196.1 181.4 O.Q:?* 113.1 0.0 0.1615 0.5963 0.733b 
4 0.1313 011002 199.1 239.3 199.1 183.3 0.9e26 153.9 0.0 0.6985 0.W60 O.69W 
5 O.CW3 O.Cl22 202.4 217.2 202.4 118.9 0.0166 123.2 0.0 0.6037 0.6168 0.6306 
6 0.0111 0.05U 202.3 2 l l . 6  202.3 17b.I Omwe3 116.3 0.0 0.5122 0.6165 0.6123 
7 0 . 0 Y 3  C.CSC8 201.3 209.2 201.3 1lb.O 0.9t732 113.1 0.0 0.5117 0.6134 0.6045 
80.0456 0.O422 200.4 2Cb.J 200.6 114.8 O.ob0l 11014 0.0 O.5bY 0.6102 0.5963 
9 0.0381 0.0321 199-0 201.0 199.0 113.3 0.9765 101.6 0.0 0.5641 0.6059 0.5a97 

10 0.0209 0-CI99 195.2 203.1 195.2 170.7 0.9679 110.0 0.0 0.5122 0.5932 0.5821 
1 1  0.0092 C.CC88 183.6 I W . 3  183.6 159.1 0.9404 110.5 0.0 O.LO51 0.5559 0.5538 

SL I~LI  1ncn o tv  
RAIIAN RAnIUI RM1.N 

STATOR 1 
SL €PSI-1 €PSI-2 v - l  

RLCIAN RAOlAN MISEC 
1 0.1558 0.1bOb 242.8 
2 0.1294 0.1012 246.4 
3 Y.C.58 C.Cl22 240.6 
4 0.b518 OeC522 235.1 
5 0.LZbl 0.C289 220.5 
b 0.0195 0.022b 216.8 
10.0157 C.Cl11 215.6 
8 0.0127 0.0153 214.1 
V 0.0098 0.0120 213.1 

I 0  O.O&C 0.0015 212.1 
'I 0.0021 0.0029 204.2 

SL INCS I K M  OEV 
RAOlAN RADIAN 1101AN 

1 0.071b C.1599 0.2989 

NCCYR 
IhLEl 

LACIIEC 
125.97 

t14m SPLEO CODE 10. POINT NO 4b 
u-1 u-2 *'-I N'-l 

NISEC N I Y C  
150.1 l M . 2  0.6920 0.5030 
168.0 in.+ 0.7732 0.5193 
188.1 199.3 0.0262 0.5353 
2Ob.S 213.8 0.8732 0.5625 
218.1 251.1 o . m r  0.6392 
268.1 270.6 1.0236 0.6191 
280.9 282.4 1.0529 0-1055 
2V3-5 2W.5 1.OU2 0.7322 
307.1 3OT.l 1.1141 0.7559 
322.5 32Z.5 1.1459 0.7815 
335.6 335.4 1.1580 0.1865 

1 U M  RWVN-I WOV*-2 0-FAC O*€GA-8 LOSS-* W21,  IEFF-P #IFF-A ( ' -1  be-2 V8'-I #8'-2 
R M I A N  rOlAL 1m.i PO8 TO1 101  @ M I A N  RAOIA* N/SEC N I Y C  
1.0207 31-42 35-01 0.481) 0.2919 0.0114 1.9972 82.70 81-07 O ~ l l 3 7 ~ 0 ~ 3 6 6 9  -l50.! 51.8 
0.0192 39.51 40.00 o.soe$ 0.2191 0 . 0 ~ 5 0  1 . 3 ~ 0  a . 2 0  81.43 0.7211-0.0977 -168.- 17.3 
Oat339 40.57 43.07 0.499S 0.1551 0.0426 1.39i)I 86.01 05-33 0.7663 0.1324 -188.1 - 2 C 2  
0.4900 41-16 46 -89  0.4833 0.11Eb 0.0311 1.3912 08-77 88.22 0.8055 0.3195 -2Eb.S -59.8 
8.2642 41.11 45.13 0.4384 o . o m  o . o t n  1 . 3 ~ 5  ~ 1 . 3 1  90.90 0.8815 0 . ~ 3 3  -248.1 -120.5 
C.ZO19 61-65 45.11 0.4221 0.Ob86 0.0114 1.3881 W.81  90.37 0.9252 0.7182 -268.1 -154.4 
0.1am 4 1 . ~ 1  45.70 o.rlo) 0 .0149 o.0172 1.3963 91.11 90.60 o.qeq6 0.1662 -200.9 -169.2 
0.1605 41.15 45-b4 0-4CO9 0.0441 0.0169 1.4033 W.94 90.4* 0.9722 0.8117 -293.5 -184.1 
0.1449 40.83 45-30 O.39bI 0.0136 O.OlW L.*ll8 W.61 89.09 0e.W 0.8511 -r)7.1 -191.6 
0.1326 39.91 44.16 0.3931 0.0853 0.0216 1.4211 08.02 87.40 1.0268 0.8942 -322.5 -212.6 
0.1110 37.24 *1.69 0.3981 0.0898 0.0216 1.4415 (1.69 87.03 1.0701 0.9531 -335.6 -224.9 

10110 POIW E F F M  IFF-P K l I 1 1  1021101 POZIP01 EFF-LO EiF-P 
INLEI INLE1 I m E T  INLCl f f i /SCC ROlOR MlOR 

a a SON a a 
1.1158 1.4047 88-08 88.6$ 199.83 1.1158 ' 1.4017 88.08 88.64 

TUCN 
RADIAN 
0 . t V i l  
0.6531 
0.5849 
0.1265 
0.+250 
0.+002 
0.3*16 
0.3U16 
0.3166 
0 . 3 t b l  
0.3660 

TO110 
IkLtT 

1.1158 

CHCVN-2 0-FAC CMtGA-8 
TOTAL 

3b.21 0.5SO3 0.1593 
11.84 O.*bV2 0.1400 
46.21 0.3991 0.0727 
S7.91 0.3611 0.0412 
61-50 0.3145 0.0446 
r i . 82  9.2952 0 . ~ 4 5  
48 .M 0.2851 0.0413 
S1.16 0.28'1 0.0619 
4 l . l b  0.2DI9 0.0115 
41.19 0.2127 0.0116 
44.80 0.2161 0.0102 

EFF-A0 EFF-P 
INLET INLET 
a a 

83.39 84.14 

RUN MOI 
*-I *-2 

514, S*EEO 
POlPO 
INLFT 

COOE 101 MI 
101TO 
I M E 1  
I. 1225 
1.1221 
1.1183 
1.1138 
1.1073 
I. I c e 1  
1.11M 
1 . l I 23  
I . l I 6 4  
1.1225 
1.l212 

*O/PO 
INLET 

1.1353 
f.3903 
1.4065 
1.4111 
I 4 M 5  
1.4071 
1.*116 
1-4143 
1.4116 
1.4209 
1.3997 

REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 



ROTOR 2 
SL EPSI-1 EPSI-2 V-1 V-2 VN-1 

RbOlAN RAOLAN MISLC MISEC MISEC 
1 0.1442 O.CSl9 134.9 239.4 131.8 
2 O.OU1 0.CICb 110.1 234.1 116.1 
3 0.0726 OaC539 111.4 225.8 185.0 
4 0.0526 0.C390 190.3 220.4 188.3 
5 0.0169 0.0101 181.6 201.0 18?.6 
6 0.0101 O.CO65 188.2 191.9 186.1 
I o.ocie 0.0054 1si .2  1ar.5 r85.z 
8 O.OC21 0.0004 181.4 190.8 185-2 
9-0.00OC-0.0025 111.9 192.4 185.2 

LO-O~OOlPO~O021 111.6 182.8 175.1 

SL INCS INCM DLV 
IACIAN +?AOllN RAOlAh 

I-0.036b 0.C848 0.3018 
2-0.1012 0.',021 0.1913 
3-0.11830.~119 0.1614 
+ -0~1022 -0~0136  0.1*29 
5-0.05U0 O.CO9b 0.1000 
6-0.0456 0.0122 O.lOC1 
1-0.0253 0.0163 0.1051 
1-0.0243 0.0145 0.0124 
9-0.023b C.0153 O.Gs90 

10 O.CC02 0.0391 0.0983 

STATOR 2 

TURN 
RAOIAN 
0.6415 
0.4480 
0.3311 
0.2583 
0.1455 
0.0946 
0.0111 
0.0101 
O-Ot59 
0.0481 

VM-z 
MISEC 
180.3 
184.0 
l I 8 . 1  
l M . 1  
112.0 
lbb.2 
166.9 
168.1 
161.4 
154.9 

Vb-I 
MISEC 
29.1 
33.8 
29.5 
27.3 
21.4 
27.9 
21.5 
28.1 
32.0 
35-2 

W - 2  8-1 
MlSEC RADIAN 
151.5 0.2151 
143.1 0.1990 
131.9 0.1571 
111.1 0.1440 
lOI .0  0.11.6 

95.9 J.1486 
81.6 0.1415 
90.2 0.1542 
W.8 0.1713 
91.1 0.1983 

RMOVN-2 0-FAC OMEG 
101 

50.27 0.2678-0.12 
52.10 0.3164-0.00 
55.12 0.3245 0.04 
55.42 C.3074 0.02 
51.94 0.3009 0.04 
50.28 0.2131 0.05 
50.13 0.2581 0.01 
50.90 0.2481 0.03 
50.42 0.2521 0.09 
46.20 0.2553 0.09 

RUN NO4 
1 M-1 *-2 

*A01 11( 
0.1113 0.3791 0.6b12 
U.6662 0.4829 0.6569 
0.6094 0.5358 0.6425 
0.9643 0.9459 0.6169 
0.5431 0.5309 0.5608 
0.5235 0.5401 0.5341 
0.4832 0 .5bb  0.5255 
0.4921 0.5351 0.5298 
0.5159 0.535'1 0.5320 
0.5599 0.50b3r 0.5021 

o cmt lo .  POINT NO 46 
u-2 *'-I *'-I 

UISEC 
198.1 0.5111 0.5156 
211.1 0.6741 0.5453 
224.5 0.7555 0.5164 
231.5 0.8021 0.62W 
272.3 0.1800 0.6114 
2M.5 0.9090 0.1005 
296.a 0.9Sb9 0.1462 
3 i a . l  0.9721 0 ~ 1 1 5 3  
325.5 0.9912 0.1012 
337.8 0.9927 0.1810 

V ' -1 
Mf SEC 
205.6 
231.1 
2 M . 2  
279.9 
306.4 
316.1 
326.8 
34043 
947.6 
349.9 

8-8 LOSS-C 
,L IO lLL  
6 -0.0305 
'1 -0.0019 
6 0.0106 
I5 0.0051 

1OIlO POIPO CFF-A0 EFF-P K I I A I  
IMLEl INLET INLET IYLEl KGfSfC 

I I SOM 
1.1815 1.1021 81.04 91-98 114.38 

W 2 /  IEFF-C :Eft-& 89-1 1 * -2  Via-1 V I * -2  POIPO 
POI 101 131  RIOI4N RAOIAN MfStC MISEC INLET 

1.3444 109.60 110.10 C.8101 0.2222 -15i .6  -41.3 1.1127 
1.2161 100.11 100.79 0.1199 0.3419 -169.2 -66.0 1.7316 
1.257U W.40 94-21 0.1932 0.4555 -1Ia.5 -9a.b 1 - l S l 2  
1.2478 $6.89 96-71 0.8311 0.5735 -201.0 -120.5 1.7398 
1.2224 91.00 90.74 0.9199 0.7164 -243.1 -161.3 1.7008 
1.ZOlb 19.64 89-31 0.9428 0.8482 -256.3 -188.5 1.6164 
1.1992 W.25 96.13 0.9615 0 . N 7 4  -269.3 -209.2 l * b l l 4  
1.20t4 12-42 92.23 1.9952 0.9244 -215.5 -222.9 1.6130 
1.2091 U . 7 6  81-45 1.0019 0.9430 -2W.2 -210.1 I - b W 9  
1.2126 88-15 08-44 1.?469 0.9918 -301.0 -260.6 1.6627 

lO2ITOL POZIP01 EFF-A0 EFF-P 
moron noton 
I I 

1.Ob51 1.2328 94-46 W.63 

VM-Y we- L 
NISEC NISEC 
180.2 154.1 
191.2 L4?.5 
193.5 129.0 
la?.*  lL5.9 
112.5 102.5 
lb5.8 94.6 
163.2 86.1 
167.1 90.2 
168.7 94.1 
1:r.v 97.0 

RUN NO414. SPEED I 
ve- l  8-1 0-2 *-I M-2 POIPO 
MISEC RA51bN LAOlbh INLET 

s.6 0.1b86 0.0254 0.6140 C.4929 1.6686 
3.1 0.6831 0.0191 0.6266 0.5262 L.1198 

-0.9 o.6080-o.0041 o.sz9a 0.5366 1.7306 
-2.6 0.5556-0.0138 0.6145 0.5197 1.7255 
-2.1 0.5316-0.0123 0.5641 0.4113 1.6003 
*.1 0.5116-0.0245 0.5381 0.4589 1.6601 
-1.0 0.413b-0.0062 0.5299 0.4519 1 .6533 
0.4 0.4878 0.0021 0.5343 0.4610 1.6633 
5.1 0.5110 0.0336 0.5358 0.4640 1.6613 
6.8 0.5535 0.0428 0.5016 0.4':d 1.6359 

I ~ C M  D E V  TURN R H C V ~ C I  nnovr-2 o-frc GMEGA-B toss-P 9021 
IAOIkN RADIAN RAOIAN lO1AL lOlbL PO1 

-0.1190 0.1139 0.1432 45.10 .53.11 0.3215 0.1149 0.0242 0.0142 
-0.CO5 0.1594 O.664C 50.b5 58.22 G.2183 0.0563 0.0101 0.9892 
-0.1261 O.lSOO 0.6126 54-61 59.13 012118 0.0286 0.0061 0.9933 
-0.1715 0.1352 0.5695 55.60 58-36 0.2105 0.0335 0.0085 0 .9~29  
-0.1914 0.1459 0.5439 52.46 53.62 0.2968 0.0541 0.0156 0.9895 
- 0 . 2 1 ~  o . 1 ~ 1  0 . 5 3 6 ~  50.16 51.52 0.2549 0 . ~ 9 4  O.OIW o.evLt 
-0.2493 0.1606 0.4198 31-29 50.78 0.2155 0.0636 0.0199 0.9089 
-0.2494 0.1192 0.4851 51.3. 51.63 0.2052 0.0178 o.ozzr 0.9880 
-C.IIO~ 0.2302 0.4114 50.15 51.W 0.2865 0.0115 0.0266 0.9862 - >.ZSLb 0.2649 0.5101 46-78 47.91 0.3110 0.0995 0.0354 0.9139 

NCOII bC01R l O I l O  P01P0 EFC-A0 EFF-P 1021101 POUCOI 
INLLI INLEl lNLf1  INLET ,INLET INLET 

RAUIStC KGISEC I I 
825.97 O r i '  1.1185 1.6120 84.96 86.01 1.0651 3.9112 

EFF-A0 
STAGE 

I 
01.95 

:M)E LO. COIN1 MO 4b 
r o l i o  POIPO TO.?/ 
IN IF1  I l A G E  101 

1EFF-A ILFF-C 
101-SlG 101 -S l t  

w . 1 7  99.78 
95.86 96.00 
91-50 91.84 
93-48 91-62 
89.49 85.87 
89-26 85.62 
9G.15 90.97 
85.91 86.32 
11.14 82.20 
10.82 81 -21  



OVERALL PERFORMANCE AND i3LADE-ELEMENT DATA 
UNIFORM INLET F' QW 

Sonic Inlet, Takcoff Configuration 
(Choked Sonic-Inlet ~hroat )  

S. I. UNITS 

ROTOR 1 RUN N3414. SPEEO COOL 10. lO IN1  NO 41 
vm- 1 
X I 5 t t  
161.1 
111.3 
113.9 
1%. I 
201.1 
203.3 
203.1 
202.8 
201.9 
191.7 
IOl.2 

Il- 1 

0.5057 
0.s111 
0.1811 
0.3963 
0.6145 
0.619) 
0.6192 
O.*I81 
0.6154 
O.LOl4 
0.9613 

U-2 
* I  stc 

164.6 
l W . 4  
191.1 
214.. 
2526- 
211.3 
2D3.1 
295.3 
301.9 
323.4 
336.3 

OCV 
1bnIbN 
0.2411 
0.2340 
0.244e 
0.2zw 
0.14IO 
0 . 0 I I I  
0-OI IG 
0.0760 
0.0114 
0.0119 
0.1410 

10110 # O I M  ECC-M IF*-? YCLIbI 102IlOL COZIPOI E F F - I 0  E F F - C  
I N L ~ T  INLEI INLEI INLET ItGlSEC ROTOR ROlOl 

a a so* I I 
1.1119 1.4254 89.49 90.20 199.11 1.1119 1.+.54 89.69 w.20 

, . ,,, ?,  

STATOR I 
V-; * ISEC 

139.0 
15r.9 
113.5 
170.1 
115.0 
111.1 
119.1 
179.6 
l1I.l 
101.9 
112.4 

VO-1 
M I S E C  
201.4 
115.6 
Lb*. t 
141.3 
122.5 
110.2 
:Ib.S 
114.4 
114. 2 
115.1 
115.1 

PUN YO4 
r- 2 

013910 
0.4470 
0.4941 
0.5308 
0.5004 
0.5061 
0.5113 
0.5121 
0.5155 
0.51b6 
0.4169 







V C I  
I / % € C  
133.1 
122.2 
107.2 
*s.o 
75.4 
67.0 
b0.I 
5*-6 
63.r 
67.6 

SEW-L tEFF-V 
mr-src im-srs 
L1.65 67.21 
61.88 62.54 
b4.14 b4.75 
L1.33 bb.88 
37-18 W.48 
39-19 39-61 
25..5 26.26 
26-02 26-33 
N.71 21.04 
0 16.31 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFC?M INLET FLOW 

Sonic Inlet, Takeoff Confguration 
10.8 Mach Number at Sonic-Inlet Throat) 

S. I .  UNITS 

ROTOR 1 
SL FPSI-1 €PSI-2 

RADIAN RADIAN 
1 0.1836 0.1611 
2 0.15- 0.13W 
3 0.1392 0.1022 
4 0.11.. 0 .w53 
5 0.w10 0.0630 
6 O.O.52 0.0523 
1 O.os52 0.0151 
8 0.04-5 0.0369 
9 0.0342 0.02Yo 

10 0.0214 0.0174 
11 0.0101 0.0080 

SL InKS I * L I  OCV 
R L O I I I  WIU R A a I U  

1 0.0201 0 . l l l 6  0 . 2 m  
2 0 . m 3  0.- 0.2150 
3 O.Ol5l 0.1072 0.MZb 
4 o.ezs2 0.1125 0.210. 
5 0.OIbb 0--1 0.1343 
6 O.OLIO 0.0885 01- 
1 0.0365 0.Wl 0.0787 
8 0.04W 0.081. 0.073. 
9 0.0513 0.0.14 0.0.8s 

10 0,0631 0.1018 0 . 0 I U  
I 1  0.0865 0-1252 0,1383 

STATOR 1 
SL W S I - l  CPIl-2 

P A O I ~ N  R ~ ~ I A N  
I 0.1-52 0.13C7 
2 O.IZC5 0.0976 
3 O.Jb32 0.0676 
4 0.0566 0.0502 
3 0.0219 0.0309 
6 0.0214 0.0253 
7 0.0181 O.OZI8 
1 O.OI*Z o-ole5 
9 0.0117 0.0143 

10 0.0066 0.0085 
11 0.0021 0.0030 

SEFF-A 8.-I 0'-2 VO* 1 
mr l r o z v  uollr v r c c  
85- 0 1 Y l d 3 1 9 2  -111.5 
8 5 - Y  0.7131-8-1003 -158.4 
89-sz 0 . 7 H I  0.1238 -1w.3 
*I& O A U 1  0.- -1W.T 
91-51 0.- O A 1 W  -233.9 
91.TO 0 . W 4  OITOO~ -252.1 
92-03 O.VCI1 C.7541 -2b4.9 
9 1 . ~ 4  O.-S 0.- -n..r 
n.l4 I-QO.1 O . I Y 1  -289.6 
r.n 1.0- e . w  -)oral 
W.17 1.01H 0.- -316.4 

RHOU-2 M A C  

NCMR r o n o  r r n n  FFF-ro EFC* TOZCOI ~ U Z ~ P O I  EFC-AO 
INLET :NLFl INLET I I L E l  I N L f l  SlbbE 

eanl r r r  t r  X 

XEFF-A 
101-S1C 

14-25 
18.- 
85.2C 
88.30 

81-99 
86.80 
8r.m 
82.33 
80.83 



ROTOR 2 
SL FPcl-1 €P:1-2 

* IClbN Vb01.N 
1 0.14'L 7.1324 
2 C. l lOI  0.07- 
3 O.Omb* O.CC44 
4 C.-b*Z C.OLI? 
3 o.c2?2 0,0147 
6 i.CICO 0.30'* 
7 0.0135 9."074 
c o.oorq 0 . 0 ~ ~ 3  
0 C.0026 O.CC14 

10 ?.-mIC 3.c5m 

S t  JMCS I*CN PFV 
*.Olb* ?."I.* VADIb* 

I-0.?8'* 0.0355 0.1000 
2-0.1647-0.03%4 O.lTV5 
3-0.1258-0.0267 O.Ib2U 
4-0.100*-0.0122 0.1385 
5-f.C538 G.C:07 0-105: 
h-C.0405 0.0173 0-1116 
7-6.0239 2.0117 0.1019 
P-0.0261 0.0177 0.0754 
9-0.02t7 0.Cl:l 0.3507 

10 0.0057 C.C**7 P.0921 

STATOR 2 

I ICN DFV 
RLPIAN IIC~AI 

-0.1491 0.Lf.U 
-0.10>@ 0.1586 
-0.1551 0.1317 
-0.IC7b 0.1306 
-0.7701 C.1458 
-0.2304 0.1373 
-0.7CSl 0.1533 
-0.7111 D.lR4O 
-0.7F.73 t.7189 
-0 .12h l  0.7654 

V t ?  8-1 8-2 
I I S t C  'ADIbN CLOIa* 
i W . 5  0.2191 0-67W 
137.7 0.1.04 0.6419 
121.6 0.1475 6-S7W 
11C.O 0.1641 O I W O  
03.6 C.1449 9.5161 
M.2 0.1453 5.4953 
85.9 3-1477 3.-3 
CU.7 0.1539 0.4bO7 
17.3 O.1PS9 L S W b  
8T.5 0.7009 O .~P ,8  

~ r n u  ~ n n o  CFF-AD ~ F F +  ICIIAI TOZITOI P O Z ~ C I  ~FF-bc  EFF-P 
:NLCT INLEI INLFT IILFT X G ~ S F C  R C ~ O R   ROT^ 

t t so* s x 
l . lh7r  1.62C7 80.09 86-87 168 ;3  1.65bO 1.1998 95.21 $5.34 

PMVII-I 

45.26 
50.73 
53.50 
53.53 
%0.18 
48.67 
48.11 
49.03 
4b.10 
s5.35 

PO21 
POI 

0.9777 
0.*897 
0.W35 
0.9918 
0.9891 
0 .W09  
O.VO7C 
0.9872 
0.9042 
0.9034 

CFF-AD 
S1Ar.I 

t 
"?.!.* 



OVERALL PERFOR- AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

sonic I* Tdreoff Configuration 
ta8 Mach Number at Soniilnkt T-1 

S I. UNITS 

M t e r  
"LC- 
?.-?- 
O.Qer0 
0.-3 
4. PPPP 
0.- 
0.w- 
0.1917 
0.0913 
F.OCC?! 
O.*t* 
-.v%* 

14. SCffn C M  .O. milt IP 44 
t)-I 2 **-I I)*-I 

u s e  UYC 
IVA m.o c.wn 
1 5  I n - 7  G - m  CJIbb 
1m.s 10v.z . * .ma o . 5 ~  
I Y - 0  NLZ.. L.efY O.SW 
235.4 230.- S.-5 
2-A 2Y.8 6.9513 O13LZ 
2bb.b W.0 o.*7w o r w  
2m.s 2n . i  I.OEOV u7e .3  - 
-1.4 -1.4 1-WOS O A W  
Y.-1 Sb.1 1.t731 Q.7Ln 
318-4 318.3 l.OE71 0.72bS 

l b l l O  Porn FFf-M C C C 4  L 1 I b 1  t02tl01 W m 1  FFF-l0 EtC-V 
me1 IUV a r r  nr- u m c  mn*nerm 

8 -  8 I 
1.1ae I.YWZ n.16 m.n 1.r.57 1.1084 1.372~ 87-16 mi.= 

REPRODUCIBII~TY OF l!HE 
ORIGINAL PAGE IS P0oB 



Cf-4  ?€FF+ .*-I 8.-2 -*-I -*-I 
TOT TOT IYIY I*DU* WSsC (VICC 

1m.n 1oo.01 O ~ S S I  e.2- -147.6 41.9 
W - H  0.- ..I341 -1m.T 42.6 
Y.U +.AT o . m l  e.+w -1~4.7 -w.r 
W.25 W.17 0.eYI 0.SW -I-.. -113.5 
U-21  *.I6 0.9i.I 0 . IU I  -231.6 4b3.3 
W.Y 97- 0,-3 0.- -W3-7 -182-7 

101.65 101.W 0.9- -M.b - O O I I  
w.m w.n 0 . n ~  0.9-z -m.s -215.5 
.)-87 --?? 1-oo.O 0-WW -277.1 -220-1 
H.M r.n I ~ T  0.- -m.5 -233.5 

mno wrro ECC-AO Err+ ~ I J ~ I  
INLE7 INLtt l r n f l  mttt ULCnEC 

¶ I t #  
I.ln* 1.6-4 m a  r . b t  1u.w 

lOZ/lOl t W M h  t C C I D  ECF-P 
n o m  ram 
1- t 

1-0571 1.2113 98-42 U.46 

STATOR 2 

LOSS-? 
t m r  
O.ON5 
0.m.e 



OVERALL PERFORMANCE AND BUD€-ELEMENT DATA 
UNIFORM INtEf F L W  

Sonk Inlet, Tskaoff Configuration 
(0.8 Mrrch Number at Sonk-Inlet Throat) 

a r o w l  *(01*2 O-FAC a 1 ~ ~ 1 - o  LOSS-, MZI 
rmu  7 m u  Pol  

%.LO 3s.w C.~ 'S IO o.azzs 0 . 0 4 ~  I.trn 
39.Y 40.43 0.4-2 &1782 0.O4U 1.UU 
39.12 43-51 0-U.5 & 1007 O.Om I-f.Ol 
39.- H.ZP t . 4 ~ 3  0 . 0 ~ ~  0.022~ t .Jn2 
W.67 0 .45  0-4SU L O U 1  0.OIOl 1.3- 
39.57 43-W 0.6423 O.Qln 0.0113 1.3IJ. 
m.41 o . 4 ~ 0  0 . ~ 5 1  O - o t n  1 . 3 9 ~  
3%37 63-72 0.4311 0.0?¶4 bO208 1.4016 
39.17 43-rn 0.4204 0.0000 0.0230 114B1I 
30.14 42.U 0.4205 &I016 0.0261 1.UU 
35.fI 39.33 0.4354 o . 1 1 ~ ~  O.O~T+ l . 4 W  

IS*  S?FtO 
m/ PO 
INLET 

1.2177 
1.3412 
1.37bo 
1.3029 
1.3724 
1.3790 
1.3063 
1.3000 
l .3Q6 
1.3926 
I .3701 

IINT no 45 
PO/?O TO20 
STAGE to1 

1.3243 1.1144 
l.3311 L.II47 
l.3600 1.1101 
l.3b47 1-1Ob2 
.l.3580 1.1030 
' 1.36W 1.1064 

1.3700 l.lOQb 
1.3023 l.Il2A 
1-3000 1.117C 
1.4037 1-1236 
1.414U 1.1294 

LOSS-? 
rm*1 
0.0291 
6.ozn 
0.0104 
0.0131 
0.08 I 7  
0-0151 
O.OI*Z 
0.02cs 
0.0222 
O.G2+3 
0.0323 

r o i l  
POI 

0.*610 
O.*b47 
0.9193 
0.9010 
O.*Cll 
o.*on 
d.*OM 
0.98bb 
0.*061 
0.9855 
0.*026 

ECF-10 I f*-C 
InLEr INLET 
a 1 

06-23 04.92 



ROTOR 2 
SL EFSI-1 EPSI-2 

RA01AN R A E l l l  
I O.lY9 C.1002 
2 O-lC38 0-C7t3 
3 0-COl5 O.Lb23 

Ye- 1 
WSEC 

27.R 
32.8 
2I.O 

v * -1  
N f  SEC 
191-3 
227.4 
251.6 

$ 1  I N S  I K L  OEV T U N  RkOV*-I LHWM-2 0-FAC =€GI-b LOSS-• ~ 0 2 1 '  SEFF-• IEFF-A 0 ' - I  Be-2 -0-1 We*-2 
RBOIAN RACIAN EbOIAN IIACIAN TOTAL TOTAL POI 101 TOT IM1A. t  RADIAN IISEC M l Y C  

1-0.0336 C.CE78 0.3029 0.6505 93.73 48-24 0-ZSIO-0-lO5I -0.0251 1 - 3 1 a  101.82 ICI.12 U.8738 0.2233 -151.7 -30.5 
2-O.lDI2 0.0051 O.lC14 0.4508 42-97 50.W 0-3457 0.0079 0.0020 1.2657 W.15 99-12 0.7VZ9 0.w2u -1b2.4 -60.8 
3-Y.IO55-O.COI5 C-1103 0.3472 47-41 52-22 O.3t2O 0.0401 0.0120 1-246I  43.97 93-77 0.00% 0.4584 -181.7 -85.7 
4-O.OU5 0.00.2 O.14M 0.2743 47.58 52.57 0.3315 0.0122 0-OOW) 1.2451 S0.29 98-23 0.1515 0.5772 -199.4 -111.9 
5 - 0 . 0 ~ 0  o.ozn o.lc7r 0.1-8 46-89 rv.o, 0.3129 0.0153 O.OO?I 1 . 2 3 ~  91.31 9 7 . ~ ~  0.v30e 0.t821 -2w.v  -159.4 
6-0-0331 0.0247 0.1142 0.1019 47-41 4O.W 0.2V40 0.0173 0.0040 1.2104 96-65 96-56 0.9552 4 1 5 3 3  -2bb.2 -17I.5 
7-0.0103 O.CZ34 O.lCl6 0.0763 67-69 48-85 0 ~ 2 6 6 3 - 0 ~ 0 0 0 1  -0.0000 1-ZCSZ IW.05 100.04 0.S755 4 - 9 3  -258.8 -197.1 
0-0.0200 C.01- 0.0150 0.0735 47-11 69-52 0.2591 0.0082 0.0019 1.2121 98-21 98-15 O.VW5 O.92kO -274.3 -211.7 
9-0.0191 0.0197 0.OSO 0.0708 47.55 49-60 0.2bUV 0.0105 O-OUbb 1-2LB2 9b.Cb 05-92 1.0134 0.s425 -282.9 -219.5 

10 0.0UO 0.0457 0.0937 0-0593 44-69 46-33 0.2500 0-Ol48 0.0034 1.2245 W - 8 6  96-77 1.0534 0.9942 -2V4.0 -231.6 

STATOR 2 
SL €PSI- I  €PSI-2 

RaJIAN CACIAN 
I 0.1231 E.1413 
2 O.Cb5 O.OC60 
3 O-OC49 0.C657 
4 O.Cbb7 O.CC47 
$ 9.0219 0.01M 
6 0.0864 0.0134 
7 O.OU4 0.C110 
0 0.0100 O.COE5 
9 0.0C57 O.CCC9 

LO O.COl1 0.0014 

IhCM DEV 
SACl&N RAOlAh 

-0.0922 0.1670 
-0.c4.1 0.1625 
-0.C903 O.lbC9 
-0.1363 O.lMO 
-0.1617 O.14OO 
~-C.ICf5 0.1?17 
-0.1204 0.1586 
-C.2334 G.1776 
-C.2590 0.2290 
-b.2995 0.2702 

10110 ~ 0 1 ~  EFF-M EFF-P ~ 1 1 ~ 1  1021101 P0ZlPOI EFF-A0 EFF-P 
INLET lNL€ l  IhLEl  INlETK6lSEC ROT01 I O l M  

t a san a I 
1.1020 1.6955 89.06 09.84 166.87 1.0620 1.23.! 98.40 W.45 

w- 1 
WSEC 
119.9 
139.7 
127.4 
115.3 
101.0 
93.8 
111.. . 
av. I 
93.3 
93. I 

RUN NJ414r SPEED 
re-2 8-1 6-2 *-I *-2 W/P0 
M/SEC IAOIAN RADIAN INLET 

3.0 0.7954 C.0184 0.5804 0.4469 1.6520 
3 - 9  0.1178 0.0221 0.5900 0.4801 1.6989 

-C-7 0.6437-0.0037 O.SVZI 0.4905 1 . 7 l t r  
-2.3 C.5WI-0.0130 0.5788 0.4782 1.7096 
-2-8 0.5542-0.0175 0.5352 0.4bb2 1.6796 
- b - 7  0.5331-0-0905 0.5134 0.4303 1 6630 
-1.3 0-502CO.0081 0.5062 0.4271 1.6608 

0.1 0.5038 0.0005 0.5121 0.4394 1.6733 
5 -2  0.5227 0.0324 0+5168 0.4450 1.6795 
7.3 0.5456 0.0481 0.4929 0.4159 1.6515 

hCClR bCOII TOITO PO/OO 
I h L € l  INLET INLET INLEl 

LbCISEC *t/SEC 
794.14 8 7 . 0  1.1828 1.6800 

CHCVM-2 C-FAC OILCA-8 
T 0741 

50.W U.3bSb 0. I186 
54-06 0.3199 0.0410 
56.54 O . ~ O ~ L  0.0235 
55.38 O.3Cl6 0.0294 
51-71 0.3145 0.0395 
49.W 0.3161 0.0374 
49.45 O.jO34 0.0236 
50.14 0.2957 0.0469 
51-20 0.2946 0.0613 
47.5b 0.3209 0.0932 

LOSS-• PO21 
TOTAL POL 
0.0250 0.9758 
O.OLO6 0.9901 
O.OOI1 0.9950 
0.0074 0.99+0 
0.01 I 4  0.9930 
0.0112 0.9S)P 
0.0137 0.9930 
0.0155 0.9923 
0.0210 0.9898 
0.0332 0.9857 

EFF-AD tFF-P 102iT01 PO2/POl 
I N t L l  INLET 
a c 

81.39 88-28 1.0628 0.99;9 

CWE 10. POINT NO 45 
TJITO .PD/PO 
INLET STAG€ 

I 1976 1.2012 
t . t v2 r  1 .2s~ )  
1.18bh 1.2405 
1-1716 1.2302 
1.1130 1.2202 
1.1721 1.2022 
I. 725 1.1970 
1.1820 1.2030 
I. 1918 L.2059 
1.1990 1.2070 

1CFF-P 
TOT-STG 
98 -17  
V4.78 
92-10 
95.76 
92.87 
93.19 
vb.53 
94.11 
91.02 
89.99 



UNIFORM INLET FLOW 
Sonic Inlet, Takeoff Configuration 

(Choked Sonic-Inlet ~hrr#t) 

U. S. CUSTOMARY UNITS 

ROTOR 1 

EFF-bO t C r - P  

INLET 1hLEr 
t L 

PJ.56 YU..)mr 

STATOR 1 
CODE 101 POlhT NO 41 

T O l i J  P O l P S  
1NLLl f l *GE 

1.1172 1.3111 
1.1134 1.3432 
1.1013 1.35S2 
1.1U30 1.3519 
1.0950 1-3261 
1.09az 1.3246 
1.0955 1.3252 
1.0961 1.322. 
1.09I3 ' 1.3282 
1.1035 1.350\ 
1.1019 1.3625 

f l * k  hn.W-l RrlLVP-2 C-FAC LPLC4-d LCSS-P PJ2/ 
CECLtE T i l l L  TGTAL Pa1 

42.98 31.44 41.>b O.+obb 0.1058 0.Il3+3 O.9W9 
31-21 4U.fd 61.35  JsJll5a 0.0992 J.0220 0.9106 
, . .rl  46.ld w .15  0.3432 0.0591 U.OI42 u.ce?r 
2L.04 -6.05 48.16 0.3201 U.J+*L 0.U12J b . 9 t l Z  
23.65 ~ 5 . ~ 1  + a . o ~  0.21-a 0 . ~ ~ 3 4  U.UIZ~ a.CSot 
'1.93 C,.Sb 4b.15 0.2593.0.065C O.Ol4O 0.C501 

?lCF-P 
101-516 

71.03 
lb.55 
r o . n ~  
11.93 
88.61 
m.36 
1m.21 
87.19 
iib. 52 
a7.31 
65.53 

1 -11.00 -&.Oz 1.LI 
I -14.12 - t .s3 I.!! 
9 -15.14 -1 .75  7 . 0  

10-1b.93 -9.33 t.51 
11 -1 I . 16  -10.*3 11-25 

-6.52 I . 2 W O  Us0526 
CS.P2 J.2531 0.0130 
65.94 J.449) U.JP59 
66.01 0.2419 0.10OS 
43.02 0.2503 0.1090 

tkF-A0 EFC-P 
I ~ L E I  1 k ~ E r  

8 t 
65.07 C5.bd 

rwmuczBILm OF THE 
UKLC~LYAL PAGE IB POOR 



I*, SPFEO CCOF 101 f i( l IkT hJ 4 1  
U-' U-2 # * - I  * * - I  V * - I  YO-2 

Frla,, FTlSCC FTf StC f I/SLC 
5Qr.I 6?1.+ 0.bUEI 0.6360 698.0 135.1 
64i.B 672.4 O.?l74 J.6545 a20.4 751.0 
t ~ . a  113.1 0.1709 0.6?1s dl?.% v8k.r 
144.4 1.7.7 0.0036 0.6939 912.6' 100.7 
db1.5 8t5.U 0.1134 0.1261 991.5 861.0 
W2.7 903.1 U.9991 0.1512 1021.5 870.2 
543.0 943.0 0.9216 0.7897 1048.3 915.9 
PPU.3 996.8 0.9556 0.1250 lW9.2 951.7 

1~36.3 rO>4.0 u.u716 0.8365 1110.4 975.8 
1014.? 1012.5 0.9704 0.3051 1114.8 94a.Z 

c - l  v-6 
F l l S t C  f l l S t C  

f10.1 to5.r 
t i2.2 O51.1 
t 4 t . t  b1 1.7 
6*2.3 71i.3 
t 1 t - 0  t7l.b 
611.4 t47.5 
555.5 L5t.T 
Z5t.O k3t.0 
55 i . l  t3C.4 
55s.e 5 S l . 1  

Y t i  C-I 
FIISEC C E C I E E  

2 11.8 
*50.0 9.3 
197.0 8.2 
5 9  8.0 
283.5 7.5 
251.1 1.6 
243.0 1.6 
237.1 d.0 
ZId.1 9.0 
263.2 10.8 

TLYN 
CECP.EF. 

$2.91 
r4.4U 
15.3) 
lZ.20 

i . r9  
t.19 
5.01 
f . 0 ~  
4-63 
I. 1u 

iHCV*-2 0-FIC CMECL-8 
TOTAL 

56.03 3 . 0 9 l l  0.0298 
58.01 0..991 0.1400 
5 a . i ~  a.2101 U.II~I 
51.45 9.21Ub 0.0R)J 
5L.17 J.,ZJr U.rr:l 
5U.r)C 0.2J3I 0.119b 
CV-JL  U. ld5 l  0-OPd3 
69-56 0. I7Sl  0.0951 
4d.31 *.I771 U . I l l 5  
40.48 J.ZJ81 O+Ld3I 

ZEFF-P 
1137 
97. I I 
82-16 
82-58 
83.U4 
69.5- 
88.02 
72-41 
71 -50 
61.42 
4d. 18 

PClPO 
INLET 

1.bIbI 
1.M32 
1.6347 
1 .@35 
1.5159 
l.49ho 
1.4902 
1.4070 
l.4*32 
1.4201 - - 

T02/TJL POZ/DJI EFF-AD EFF-P 
ROTOR COT91  
t * 

1.0531 I . ICUI  15.22 13.10 

STATOR 2 
C39E Id .  POINT N 1  *i 

TJfT'1 P V P l ,  
i h L F l  STAGE 

1.1953 1.1929 
1.1865 1.1535 
1.Ll41 1.1>3b 
1.1640 I.1273 
1.1508 1.9125 
1.1464 I.0161 
I.1452 l.,>b36 
I . I I 8 b  L.Ubl4 
1.1556 1.0598 
1.1635 1.J399 

ve-i 
FTlSEC 

C17.5 
44U. 2 
398.J 
14l.d 
119.9 
253.6 
26L.d 
230.0 
248.3 
i 4 L . 6  

T LRN 
icGFEt 

35.05 

LEIS-D 
TOT AL 
*.*+I I 
U.J319 
u.0441 

NLiRc I L L E M  T J l l b  b.16: tiF-bi IFF-P f 0 2 l T J l  PJI /POI  E F F - L I  
I bL iT  IhLET IdLET I \ L l T  I h L E f  I ~ L E T  SThtE 
lPm L ~ * I ! E L  I € L 
? & ? I .  201.07 , . . c . *  r . 4 ~ 1 1  11.89 73.30 1.0331 0.rS+$ 4 0 . ~ 1  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Takeoff Configuration 
(Choked Sonic-Inlet Throat) 

U. S. CUSTOMARY UNITS 

STATOR 1 

SL EPSI-I CPSI-' 
LtSPE; c t C R r t  I 

1 IA.LLO 8.0'd 
2 1 .365  5. t86  
1 4 .171  3 . 9 ~ 1  
4 3 . ~ U 1  6.96; 
5 1.615 1.551 
6 0 . 9 1 3  1.15~ 
1 U.161 U.943 
8 0.665 0.b.10 
V 0.533 d . t t j  

10 U.3>5 0 . 4 Z 4  
11 0.161 J.196 

C E b  
C L C F E E  
It.SU 
I?.tC 
I 0 . i )  
s.tu 
E.54 
t . t I  
L.Cl 
1. t4  
1.su 
5.31 

14.0J 

bCCfi4 
lhLC1 

L d V l S t C  
202.06 



ROTOR 2 
R U d  YD4161 SPtFJ  L L ~ E  10. P u l h T  Nb 4 d  

YCL r-I 8-2  w-I - 2  U-I U-7 *+ - I  *.-I vg-I  v * - 2  
F l l S E b  CEGCEE C:'.llE F'ISEC F l l S E C  F T I S t C  FTISEC 

4S3.b 12.2 31.1 U.4057 U.0675 tU3.1 642.1 3.5fb5 O.q53O 682.3 611.5 
4br.3 1U.b 35.9 0.5114 0.t14U C5b.3 be+.* U.b919 J.5lh2 796.6 673.9 
611.1 8.4 32.9 0.9461 0.USlb 1US.l l i S . 1  0, t o r i  0 . S l l b  870.9 713.9 
311.3 8.4 31.11 11.5415 0.t261 151.7 111.3 0.1'3bl  0.6346 909.1 139.3 
323.0 8.4 29.5 U.5553 0.53Y2 810.1 dP0.5. J . 8 7 ~ 1  0.6dU6 992.6 T91.1 
194.4 t .2 28.1 0.5361 U.53C2 9 ~ 8 . 9  919.8 U.4305 0.1102 I0d l . '  U33.2 
216.3 7.9 2b.d U.5276 U.5226 559.5 959.4 019230 @.?+>I 1*61.1 116.0 
2 7 r . l  8.1 2b.4 U . 5 i t 9  0.5210 IU I6 .2  iU lZ .4  0 . 9 t r 8  0.7831 LIJ5.9 922.0 
dU5.6 9.2 21.5 U.5252 0.5231 .054.1 IO5r.G U.7819 0.1916 1128.5 942.6 
3uU.9 11.4 30.1 0.4509 0.9952 1053.5 IU52.1 0.5116 0.1902 l130 .b  939.1 

S l  INCS IhC*  L E I  l l h ' .  r h - b c - 1  LHCU*-2 0-FAC CMECA-L) LCSS-P PUZl  IEFF-P * i F P - t t  8 ' - 1  B1-2 V C ' - I  k 9 ' - 2  FClPC 
C f G R E t  OEGfitE C E F L E E  L t G 1 E E  f U l P L  TLTA1 P U I  1 9 1  1 0 7  OCGStL 3EGMfE FT/SFC F l I S f C  ISLCT 

I -4.65 2.31 1?.71 >4.1* 3t .43 5 2 - 1 2  0.1Ul4-0.0925 -0.0119 1.31196 LOl . l J  lU7.cs c l . 3 4  13.15 -203.4 -169.1 1.bUC' 
a -8.A' -1.bb I E . t j  14 . i4  *us15 a4.81 U.iBLb O.U4bI U.0114 1.2549 9 4 - 6 5  9 4 - 4 1  '3.2q 18.94-541.6 -120.1 1.713P 
3 - 1 4  - 1  6.53 15.24 *\ . tY 56.7U0.2895 0.05+2 U.UL36 1.2405 9 2 - 5 7  9 2 - 2 4  64.72 25.48 -613.1 -3Ob.l I.722Z 
4 -b.i9 -L.3L i . t O  14.91 45.W 5 5 - 5 5  0.2a33 0.033'2 U.Jb85 1;ZdGZ 94.b.J 9 4 - 5 2  41.13 32.15 - tb6.6 -394.0 1.1029 
5 -3.52 0.35 1 L.rC 4d.51 51.59 U.213+ O.USu9 0.0138 1.1583 e6.19 d l . t U  52.51 64.31 -1b l .b  -551.5 1.6403 
b - 1 . 5 %  U.12 f.25 !. 5 4M.56 49.O9U.ZOZJ U.17602 U-O14U 1.1185 U6.8?  dL.52 54.03 4f.64 -832.2 -bZ5.4 1.t241 
1 -1.21 1 - 1 1  5 4.** 46.39 CY.12 0.2416 U.O45* 0.0105 I . l l E 0  0 9 - 3 3  89.UU 55-13  5l.ZS -81b.5 -b83.5 1.6182 
8 -1.12 1 - 1 0  &..I 4.12 4o.22 50.US U . r J i i  0.04b6 U.UICLI 1.1864 eU.15 g8.52 51.19 53.11 -930.6 -13O.1 1.6255 
S -1.U3 1 - 1 9  ? . i 8  ?.lU 41.5U 6 9 - 6 3  0.2325 U.05113 0.013b I.L6?+ 8 6 - 1 6  05.8u 5e.13 54.C2 -558.G -766.1 I.LZ9U 

LO 0.11 i.4U !+C2 1.13 C5.lU J . l3dJ  U.U' l2 U.bL37 l . l M t 2  d5.13 8 5 - 3 8  60.14 57.41 -910.5 -791.3 l .bU21 

STATOR 

b- 1 
: I t s L C  

135.l 
lt?... 
1:1.1 
1;1.1 
t5L.5 
t 2 t . L  
t.t.1 
t i : . ?  
t i 3 . 1  
!..4.C 

l h C *  if* 
LLGLtE  CtCMfE 

-9.80 5 . 1 8  
-6.05 t . i 3  
-5.18 l.!l 

-11.08 1 - 1 0  
-1*.5* t '2 
-1 i .94  7.11 
-15.11 S.13 
-1b.12 IC.!L 
- i? . *G Ia.75 
- 1 e . 0 1  1!.13 

HHOVL-1 2 - F A C  CNEGA-O LCSS-P PUZI 
T l T l L  T tTbL P J I  

56.51 J.2035 U.L3*4 U.U22O U.ClbU 
60.61 11.249J U.052F U.0119 0.9e1' 

I E F F - I  VEFF-P 
TOT-STG TOT-STG 

91.10 97 . l8  
40.74, 8 9 - 1 0  
~8.119 8 8 . ~ 3  
llr1.91 Ol.27 
8O.11 81.21 
15.16 LIU.11 
*R.27 8*.bl 
1 9 . 3 8  lV.81 
lb .19  16.68 
7b.38 lb.88 

kLUk* hCCCR T J l l G  P i l l 0  CFF-L, t F F - P  T02/TOI  P O i / P O I  E F F - 1 0  
INLE! ICLE? ~ h i t l  I n l c l  t h ~ t r  ~ h ~ t l  

SrAGf 

4PP LICISEC I I a 
111s. 2Cr2.06 1.1197 L.bJO9 8 S . 5 2  a*.bL I. l b l l  0.5849 6l .RB 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Takeoff Configuration 
(Choked Sonic-Inlet Throat) 

U. S. CUSTOMARY UNITS 

ROTOR 1 
v - l  

f l l ? E C  
Lb1.i  
Lb4.U 
L31 .2  
t0L.L 
13t.9 
11 1. 1 
112.u 
104.7 
t k 2 . 3  
t b l . '  
t l F . ~  

V I -  l 
FTISEC 

r l r . 4  
b1P.Z 
bOj.3 
Z4J.d 
411.9 
4 l b . l  
40d.b 
399. I 
3'lb.U 
3Vb.d 
319.9 

V ' - 1  
FTISEC 

141.0 
b23.U 
(101.2 
943.3 

IU55.3 
L108.U 
114l.Y 
1184.4 
I r 2 i . b  
1156.0 
1288.2 

L E I  
C i C d i t  

e . t e  
5 . 3 1  

10.kt  
lU.45 
, t .c  I 

4.45 
? . t 2  
:.4u 
3.55 
' - 5 0  
t . ? ?  

STATOR 1 

i h C M  C t v  
OrGW f E  C F G C l t  

13 . lU  r l s U 5  
11.99 1 4 . f t  

1 - 4 6  1r.FC 
4 . 0 8  Ill.!l 

-0.95 i . 4 3  
-1 .41  C.!. 
- I . % $  t . t 7  
- 2 . t 5  t.!2 
-1.b4 C I A #  
-4.35 < . a t  
- t . 5 9  I ? . & +  

hLOLI* ~ C L P "  
i h l i l  l h l F 1  
I F *  LB*I!EC 
r w l .  203.52 

FCI-A(, 
STAGE 
I 

18.62 

REPRODUCIBILITY OF THE 
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OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Takeoff Configuretion 
(Clloked Sonic-Inlet Throat) 

U. S. CUSTOMARY UNITS 

ROTOR 1 

bL I k C L  INCM 
CfG4cc LEGRIE  L 

I 1 . I b  7.71 
2 0.41 5.81 
3 U.10 CJ.'re 
r 9.12 ?.a* 
5 -o.oa s.rr 
b U . I I  I.09 
7 1.21 4.115 
I 1.91 r .47 
9 2.39 4.L: 

1 0  J.1.J 5 - 3 2  
11 Z.42 S.b* 

1 CCN 
L i i R E L  
jt.+(l 
Ct.YI 
1 t . 3 2  
i t . 9 1  
15.l* 
Ll.Ub 
LC.CU 

5.218 
t. 3u 
l . c J  
t .10 

I** SPEC 
U- 1 

F T l l E C  
452.5 
551.3 
b l l . 1  
bl1.C 
313.5 
010.7 
Y21.L 
562.5 

r007. 7 
10511.3 
1 100.9 

0 C C l t  I 
U-? 

C l l S t t  
530.6 
594.2 
651.4 
101. .. 
I2b.U 
8f7.F 
92615 
9tb .b  

1001.7 
l O 5 8 t 3  
1 LOO. t 

1~.11'l P - I F J  e f f - A J  C F F - P  d C l l A l  TOZ/T J l  P L 2 l P 0 I  C C F - I 0  €PC -0 

1 8 r L l l  I ~ L E '  I N L ~ T  I * L ~ T  - 8 - I S P C  R0131 P910A 
t 8 jCF7 8 

A.l.90 r .4LI) l  6 9 . ~ d  d d . ~ b  +,).,5 
8 

I.II~U 1.4027 8n.oa ta.64 



**-I 
f t f  SEC 
674.0 
77q.3 
UI.7 
918.2 

IJ05.2 
103*.2 
1072.6 
11lb.b 
ii4a.s 
lLU.1 

t*Ce 
viQtE 

b*bb 
L A d  

- I . * @  
-0. I* 

a.55 
0.10 
O..? 
3-62 
0.61 
2-24 

ChibP-1 

3i.C. 
Cj.b7 
.*.m 
b6.N 
r C. 3. 
CS.54 
Cb.25 
CY.01 
C*. C'I 
-5.19 

L'SS-C 
laf Y 

-0-0).5 
- O H 1 9  

OYIOI 
0.0051 
Q.0119 
0.0ll. 
0 i'30 
8.13879 
O R l a 2  
0.0116 

CCFF-A 
701 

ll0.00 
mo.n 
94-21 
U.1. 
W.l* 
89.37 
91-15 
92.21 
a8.45 
18.4+ 

l J t l 0  i C I C O  EFF-AG EFF-• U C I I L I  
1 . 8 ~ ~ 1  i \ L i l  leLE7 IbCtT L 3 r l S L C  

t t SCFT 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Takeoff Configuration 
(Choked Sonic- inlet Throat) 

U. S. CUSTOMARY UNITS 

ROTOR1 
Y 2  *Sl,U2 

f IIYL x:w* C 1 I Y C  
W C  *.*303 b-2 
U - 2  9-9-10 -0 
5 C S  n.9e-- -1.0 
).L-. o.*2 ,.La 
in.. c.oee* U L O  
5-1 *.=02 3m.8 

-.90-6 fU-3  
sm.0 -.oele 3-1 
5m.5 n.7-- Sll-9 
5-6 -.woe flO.0 
,re* i.-knr U L ~  

STATOR 1 
U WSI-I €.St-2 

OCbn IC  BCClEC 
1 1l.IW 6.003 
a ?-Ida 5-10. 
3 *-*a 4-163 
4 3-319 3-0- 
I 1.42s 1.:a 

1-2II  1.1.1 
I LOlO 1.181 

0.W 1.0I2 
e u. r l l  0.- 

IQ e.bo4 0-4*a 
11 O.l+2 0-1.. 

I Oii' I* mun-1 
iC CtQLf CfQW . 
'2 -16 51-m 35-52 
'1 83-30 * L I Z  4bOb 
a 14-0. 35.45 a . 3  
11 l h 2 b  21-50 *I- I0 
I1 dl* 15.0. 41.bl 
'I 5-61 12-29 41-13 
.5 4 - H  LA-U 41- I I  * 4.33 *a * l a 2  
,i 6 . ~ 5  0.n 
6 4-61 0-01 B-16 
tb 0-35 b - Y  31.24 

w o r t 2  D-CY OltCW L0Sf-C m2f 
COUL 1Ot.L -1 

M.69 &IW 0.m. a0503 1.CUl 
-63 aar 0.20~5 acnu I- 
a r k  rlau e . 1 ~ 3  QOIO 
45.34 a- aoom 0.0~11 1.- 
b5 .U  &+so3 0-orb1 1-1 
45.00 a+s is  a a a o  ~ O I N  IIIIOI 
6 2 5  QUU COY. 0.0193 11- 
u.11 bun e.osii e.0151 1 a ~ 3  
65-18 06155 C-OUb 1-5 
M.H QILIZ aoeeo aozm 1,.*2i 
41-54 0.U.L O.OY9 0.O11O 1.W3 

v-I 
f 1 l S C C  
118.. 
70% 1 
119.1 
lb3-2 
1lb.Q 
11I.C 
113-0 
lo*. 1 
lob.. 
1J1.9 
b14.4 



' U -14. Y L L D  LBU lo. COllll m 47 
0-1 u eel FZ -1 ma-I me-e YO-I u*-w 

-2 wu oMcb-4 Loss4 
m t 4 L  IrnY 

M.26 C-IW 4U1 
S1-U Lm L-I &m15 
hu ~ s w r  c.nr c o r n  
5b.w 0.- L a 2 4  o.OI1 
s z o  0.- L ~ J *  am1 
50.91 0.- em2 o . W 2  
*.1 Qru. e m 4  &UIl 
5I.W 8.- 0.UH L#n 
51.10 8.211. 0.u10 Qaan 
61-14 C ISSl  CO3H L9.m 

52-19 o m 5  
%.*a cun 
50.92 omr 
50.00 C M I b  
54.01 LJOS4 
58-91 L 3 0 U  
51-14 QZ.)I  
52.35 C 2 9 m  
52.1. &I091 
.0.U &MS. 

L O I  W 
I O l U  
0. OILO 
0.0110 
0.-1 
0.- 
0.0131 
0.0122 
o.otrl 
A 0 1  FI 
0.0210 
LO331 

uom uwm mrm rono  trr-ro rff-r 1021101 wo21m1 tw-10 

It**-. &*f4 
107-sic mi-sic 
90.31 W.31 
w.13 W.13 
00.- **.a. 
u.39 U.b3 
89-10 89.90 
W.ll W.Y 
%.W w.10 
09.81 09.45 
04.2. --59 
65-42 05-00 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
lJNlFORM INLET FLOW 

Sonic Inlet, Takeoff Configuration 
(0.8 Mach Number at Sonic-inlet Throat) 

U. S. CUSTOMARY UNITS 

ROTOR 1 

v-1 
RISK 

582.3 
621.0 
619.6 
616.1 
Ud.0 
W . 6  
605.5 
605 -2 
w3.4 
5-4 -0 
57i.2 

STATOR 1 
IU m + w .  snio c o a  oo. mrmr rn 41 

SL FCSI-I EISI-2 v-I - 2  I vn-z v e l  r t z  0-1 0-2 FI n-2 m m  mlro rorrct 1021 
MGllFf OfG1Ff FTlLfC FT/ftC Fl/SEC FlI IEC Fl/SEC FTIIEC DCHIE OfSl)€f IHET l m t l  S ~ A C S  101 

1 1 1 . 0 ~ ~  7 . ~ ~ 0  7~4.1  541.2 -5.4 530.5 643.4 I-.# w.1 1 r . z o . w a o . 4 m 4  1 . ~ 8 ~ 0  1.1- 1.3132 I.IO~* 

44.68 0.2 90 0.0512 0.0189 0 
L:.U 0.&3 '>.Wl 0.034( OYNT 

EFF-LO IFF-? fO2llr) l  ?02/?01 
INLCT 1(I l€T 

w 1 
08-09 88-56 l . C H 1  0.9957 

RFF-A IEFF-? 
TOT-S1S 101-SlC 

74.59 75.55 
11-57 eZ.26 
81-20 17-11 
19.67 w.08 
91.41 Tl.14 
93-04 93.31 
93.17 93-45 
92.21 92.s3 
w.3. w.75 
01.71 C9.22 
*3.23 63.W 



ROTOR 2 

v-l 
ltna 
4.1.. 
602.2 
613.2 
6 42 .I 
586.3 
SP7.1 
583.0 
5C0.3 
512-0 
537.9 

LMS-? 
m u  
0.0133 
0.0354 
0.r 744 
0.0113 
0.0221 
0.0211 
0.01- 
0.0163 
0.01* 
0.0321 

70lTC E I T P  EFF-AD ECF4 U I I h l  102/101 I'O2ITCl ECF-A0 EFF-? 
INLCl I M E l  IULFT I M E l  LILIISCC RGlOl ROlOI 

1 t *Of1 I . 
1.1-3 I - 4 U b  84.31 85.17 35-27 1.0133 1.1226 77.43 W.80 

STATOR 2 
RU M)*I~. SWFD CODE 10. mzuf a 41 

SL FC~I - I  WSI-2 +I V-2 VR-I vn-3 vm-I -2 8-1 1-2 1-1 1-2 Pcno mno WIO rot /  
XbCEF DCGOFE CT/SfC Fl/SFC Fl/SfC FTISFC FlISEC Fl/SCC DF6RFF MCIEE IMfl I * L f l  $TALE 101 

f 7.060 8.160 143.7 ?+5.7 602.9 745-1 4 x 1 6  1-0 35.8 0.1 0.6391 0-6415 l.4MO 1.1753 I.lI8O I.OW3 
2 5 . 2 2  I 7 3  8 6 5 3 0  777.5 0 0  I 31.5 -1.5 0.6621 0.ebb9 z.5330 1.1610 1.1326 1.0585 
3 4.019 4.738 158.4 -3.1 671.9 752.6 3q1.8 -26.9 27.6 -2.00.65C5 9.6536 1.5741 1.I5b4 1.1274 1.0543 
4 2.968 2-01? 728.1 776.2 656.0 726.0 311.1 -11.9 25.I -1.4 0.6329 0.6312 V.5021 l.1*.7 1.1224 1.0504 
5 1.513 1.310 655.0 634.4 h w - 4  634.4 247.5 8.2 22.f 0.1 0 -MCI  0.5492 I.4110 1.1354 1.0591 1.0411 
6 1.107 1.162 625.3 674.9 585.5 625.0 719.1 -3.1 70.6 4 . 3  0.5420 0.5416 1.4021 1.130. 1.05Ob 1.03bZ 
7 1.011 0.194 501.8 501.1) 574.4 591.1 198.6 7-3 9 1  0 .00~52660.5121 1.313. 1.1279 I .On+ 1.0320 
8 0.973 0.L.O 607.8 594-2 575.7 5U.2 1.4.9 9.. 1 1 7  1.6 0.5254 0.5131 1.3lSl 1.1330 1.0294 1.0320 

0.873 P.@3C 602.1 502.3 Y4-• 501.7 209.6 76.8 20.3 2 . 6 0 ~ 5 1 8 5 0 . ~ 7  1.3n1 1.1401 1.0318 1.0338 
10 0.403 0.514 535.0 540.9 4U.C 5ra.8 221.9 3*-6 76.5 3.8 0.5566 O..&I. 1.3352 1.1414 1.0206 I.OM3 

mcmu wcm~ t o n o  r o n o  f r i - r o  trr-. TOZllOl C O Z ~ O I  ~ s r - m  
IMLFT 1MLfl INL(1 IWLtT IRLCT IUlfT SlbGf 
CCI LlllSFC t 1 I 
1276. 13L.96 1.1443 1.4311 74-13 75-97 1.0433 0--75 61.05 





STATOR 2 

R+Jl L134 
W-L C-1 - 2  *-I *-2 

F l I S E C  CLCPEE CELetE 
4 12.0 3@.U U.JVU1 IJ.t523 
~ a 1 . 1  1u.u 3c.b 3.b411I o . 6 4 ~ 1  
19.. Y.5 *,.A U.5185 0 . t 2 5 1  
361-1  L.3 31.4 II.5151 4.5544 
1 2  @.3 2V.b 3.50L2 5.5325 
la2.9  1.3 2b.4 44.5455 il.5995 
2d5.5 0.4 26.U 0.5051 5.5622 
263.1 R.4 26.4 U.5fll6 11.W30 
6 lU.7 28.r U.5J57 0 .W59 
231.1 11.5 30.1 0.4111 0.4@2S 

r - i  
FTIStC 

59.. u 
e2c.1 
L27.U 
tU1.b 
)4 i.C 
52 5 .  4 
5 ~ i . u  
530.4 
533.2 
3UL.5 

T02/7Ul  P02lPOl  E F F - A D  CFF-P 
C370R 69lOLI 
t t 

I . 0 Z t 0  1.1bSU 95.22 55.34 

PC/ Cb 
INLET 

1.6391 
I .bb09 
1.6137. 
1.6562 
1.6132 
1.5927 
1 5931 
I. 5911 
1 . t a u  
I .5a43 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNlFORM INLET FLOW 

Sonic Inlet, Takeoff Configuration 
(0.8 Mach Number at Sonic-Inlet Throat) 

U. S. CUSTOMARY UNITS 

ROTOR 1 

*-I 
FIISEC 

??I .*  
!St.* 
tc1.0 
tc2 .9  
C04.S 
tO4.t 
tO i  -3  
tc0.4 
5 - t . S  
5bC.4 
I1t.O 

Y INC; IKI  C i b  TLAN ?UblP-t RhCW-2 0-FAC CUSS&-3 
EEGIEE UECKEE CEGIEE OtGREc TOTAL 

1 1-45 1-00 l i .26 5t.65 3S.1V 35.92 0.4591 0.2221 
2 0.35 5-76 I s a l t  41.i4 b5.14 41-06 0.41+3 O.11*3 
3 1 - 0 1  6.36 1Zrk1 33.14 31-51 4 3 . 1 1 0 ~ 4 r 0 1 0 ~ 1 1 ~ 6  

STATOR 1 

SL EPSi-1 kPSI-2 V-1 
CECrEL GEGRfE FIISEC 

1 II.I,I~I 1.8811 ie4. t  
2 1.286 5.553 150.5 
3 4.W1 3.924 it1.O 
4 1.310 3.002 i4B-? 

EFF-P 
IhLFT 

a 
81.13 

I(CllA1 
L8UIiEC 
SOFT 

LESS-P CUZI IEFF-P 
TCIAL PO1 TOT 
0.0503 1-3122 84.48 
0.0443 1.3140 85.95 
0.0310 1.4131 89.55 
0.0231 1.3661 91.67 
0.02'3 1.3*40 89.94 
0.0231 1.3561 09-03 
0.0125 1 . 3 ~ 6 3  89.04 
0.0234 1.3129 88.20 
0.0263 1.3194 66.4s 
0.0303 1.3691 84.03 
0.0211 1-4117 84.52 

IECF-A 
101  
83.1) 
83.30 
89.06 
91.29 
8S.50 
8e.54 
88-54 
hl.66 
85.80 
83.21 
83.?4 

i0 CGOE 801 *OIL1 (10 44 
u-2 Iln-1 # * * I  

FtlSEC 
5 I I . 1  0.A644 0.50Z5 
sc0.t o.t)zo o . s t n  
614.3 0.1143 0.5aOY 
bt5.b 0.8132 0.S488 
783.8 0-%5 0.5906 
841.4 OseJl* 0.6322 
8W.2 0.91W 0.6548 
911.1 1.0081 0.6163 
956.2 1.0105 0.6%2 

1004.3 1.0131 0.1172 
1044.4 1.0871 0.1263 

- 2  W.-1 we-2 
DEGREi FTISEC FTISEC 
-18.4, -467.3 177.6 
-5.91 -523.2 59.8 

1-14 -585.6 - I4 .0  
17.10 4 4 3 . 0  -181.4 
35.23 -1T2.4 -190.1 
40.23 -834.8 -462.8 
42.8b -834.6 -505.8 
65-55 -913.8 -549.6 
- 0 . 0 1  -916.2 -590.6 
50.80-lW4.3 536.8 
53.92-lW4.7 -675.6 

TOZITIJl PO2mO1 EFF-40 EFF-P 
PJlOR kOTOR 
I t 

1.1086 1.3122 81.16 t l . 1 3  

mcvu-2 D-SAC ~~~~~~e LCSS-r p o l l  
T0T.L TOTAL POI 

IN1  NJ 44 
POIPO t o t /  
STAGE TO1 

1.3186 1.1140 
1.3357 ~ . 1 1 1 6  
1.3594 1.106d 
1.3419 1.1022 
1.3321 1.0991 
1.3400 L . L O Z ~  
1.3491 1.105# 
1.3540 1.1OW 
1.3629 1.1122 
1.3139 1.119' 
1.3847 1.123, 

hLSIW bCClR  701Tb F2160 EFF-A0 E*C-P 1 ~ 2 l l O l  PO?IPOl EFF-I0 
INLET l h l t t  I k lET  ihLE l  lhLE1 INLET >TAG€ 
*.a LBCIItC 8 1 8 
1405. 1%.& . 1.1080 I. j?OS d, .b6 03-39 1.1086 0.9145 12.66 



ROTOR 2 

STATOR 2 

VY-. 
FTISLC 

5d3.4 
587.2 
591.1 
5 h . 1  
531.0 
520.5  
522 .3  
52U.0 
322.5 
49j .9 

10170 FLICO EFf-A0 EFF-P l C 1 l A l  T1)2/10L POZIP01 EFC-40 tFF-P 
15Lk1 l h ~ E 1  1hLET lhLET LB"IStC lCTOil h010R 

8 .1 SOFT T 1 
l . r l l 9  :.a266 Bl .6b  08.67 34.53 1.0511 1.2113 91.42 SaaCb 



OVERP' C PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Tekwff Configuration 
(0.8 Mach Number at Sonic-Inlet Throat) 

U. S. CUSTOMARY UNITS 

Rom 1 
,141 SPEEO CYCE 80, PCIk l  NO 45  

WI u-2 m e - i  m a - i  v*-I 
fT l lLC  C T l P C  f I I S l C  

473.5 $11.0 0.t75O 0.4921 134.4 
530.1 561.5 0.7433 0.5074 W5.2 
593.3 u z . 4  0.713ro.sz3r o+a.r 
631.5 6 1 4 4  0.82250.5300 010.9 
mz.6 794.1 0.*168 0.5934 w . 9  
845.8 85J. l  al.9613 0.6314 1-1.2 
6 . 1  050.a 0 . ~ 9 1 ~  0 . 6 5 ~ 2  1o1r.0 
915.8 ' 929.1 1 . P I b  0.6161 LI@C.I 
9tO.S 968.9 l s W 3 9  0.6972 11*1.9 

1011.S 1011.5 1.0844 0.1188 1116.6 
10so.s IO%O.Z I .?~SL 0.7226 ik9c.o 

' PO21 VEFF-P 
PO) rill 

1.3117 84.55 

l U 2 l I O l  COZlPOl EFf-A0 t f f  -P 
COIOR KOTWI 
t 1 

1.1128 1.3963 81.72 (9.24 
V S SCFT 

1 - 1 1 ~ 0  4.3%63 08.7% 89-24 39-03 

, l a 1  SPEED 
POlW 
I?lLEI 

1 . 2 I l I  
1.3422 
1.3168 
1.3820 
1.3724 
1.379B 
1.3663 
1.3884 
1.3906 
1.3916 
1.3701 

CODE ao. POINT NO 9% 
TOITO P~IPO 
INLET STAGE 

1.1144 1.9243 
1.1167 1 . 3 t l l  
1.1101 1.3*OQ 
1.lObZ 1.3tbV 
1.1030 1.3548 
l . lub4  1.5690 
1.10% 1.37u0 
1.1126 113623 
1.1170 1.3688 
1.12% 1.4037 
1.1294 1.6140 

8-1 8-2 
CEGLEC t JPGl fE  

57.0 11.5 
49.8 12.2 
43.6 10.1 
39.1 9.2 
35.2 8.8 
36.1 ' - 3  
33.5 9-3 
3 . 4  9.0 
33.S 9.3 
36.0 10.3 
35.9 L i . l  

SL LNLL 
LEGREE 

1 *.34 
2 2-47 
3 -1.26 
4 -3.bb 
? -6.98 
b -6.09 
I -8.66 
8 -*.*I 
9 -9.61 

10 -1i.06 
11 -12.3'3 

LCSS-P 
TOT l L  
0.0291 
0.0213 
0.01E4 
0.0131 
J . 0 1 l I  
0.0157 
0.0192 
0.dZ05 
U.QZ22 
0.0243 
5.0323 

Toztrui 

I. 112a 



c P S 1 - i  V - A  - V*-I 
LkCCLk F11SLC (ItIEC F l 1 : t L  

S - I 4 3  4 i i . l  h2 .S  *13etJ 
*.37. $?? .3  l I l . 1  22d.4 
$.512 !It.* llC.3 S t & . ?  
2.001 t1c.c to2.1 , t i . .  
1.033 510.5 tZ4.5 56*.2 
\).143 57L.2 59t.b 511.4 
0.67) 'El.& ssu.0 211.0 
Om453 tEf.5 2FI.b 51h.4 
U.2tU I t # . (  00$.3 51h.5 
#.aU% ! ? f a ?  5t4.U 5 * t . L  

Ih t *  
v t G L i E  

sou3 
0.11 

-0 .31 
0.31 
1.63 
1.51 
I .3* 
I .ua 
1 - 1 1  
2.L) 

*U ? I  
PO I 

1.YlZI 
1.2h51 
I.Z1b* 
1.2551 
1.1306 
I .2 to*  
1.211s2 
& . d : i i  
1.2182 
1.2145 

TtFC-Y 
TO? 

101.R2 
ur) . I i  
\3.51 
90.19 
9 1 . # 3  
96.<5 

l ~ W . 1 1 ~  
91.i.l 
Pb.U4 
+*.at 

1311C P - / F U  E F F - A C  EFF-F UCl1.41 
IULt ;  1 f L S t  l h L i t  IhLFT LI*/Sf: 

t a LC$? 

STATOR 2 
U J C  8 0 ,  Pr lh l  %C 45  

T J l T J  s C / * 0  7 5 2 1  
INLEI  STPGF I 0 1  

l.LS?b 1.Z912 1.0147 
1.1'424 1.252> 1.0151 
l . l d 4 6  L.24Ji l . Je91  
1 . 1 l l b  1.2182 1 . 0 4 S I  
l . l t l 8  1.2Z'U I.G6L* 
I.1121 l..OZZ l.@,fb 
l . l ? i )  l .LSI6  1.05.6 
I.1620 1.2030 1.05?6 
1.1918 1.2059 I.Ubt)4 
I.l'+'W 1.2070 1.0614 

ihCH LEV r l h h  A U u b P - r  
dtChtE C t C O E t  Cf CF.Ec 

-5.28 5 - 9 1  $ 4 . 5 -  kl.:2 
-2.60 5 . : )  21.86 . I . ~ Y  
-5.18 f.O1 l i . 1 0  51.51 
-1.81 ?.IS 36,bU 52.11 
-G.tl t * o t  52.16 >d.54 

-4U.UU 1.55 3 a . 3 )  *C.ib 
- 1 z . t a  . 25.25 r > . 5 a  
-13.36 10.11 Z t s b 4  70.17 
-r+.B4 12.12 <l.UF 5J.C. 
-11.16 I ! . a t  21.Sfl .1*01 

9EFS-A I t f  F-P 
131-SlG 1 3 7 - S T G  

Vd.1'1 98.17 
.)4.61 94.18 
9 1 - 4 5  Yi.10 
95.62 9 5 . l b  
91.69 93 .11  
04.53 93.19 
96.44 96-13 
9>.91 94.44 
Ill. 19 .(I.J2 
Y+.l2 A9.91 



UNIFORM INLET FLOW DATA - SONIC INLET, CRUISE CO1YFIGURATION 
(Comph Acoustic trmtmmt) 

Orrsnll Pedormmco d Stdl Summrry 
Ovsrdl Performma and B l ~ E ~ t  Data 

PFGXEDING PAGE BLANK NUI' F'I'l,Nl$D 



FAN OVERALL PERFORMANCE -SONIC INLET. CRUISE COFIF IOURATION 

4LS.IO.I 
Bonk lnlu 
Rotw l 
stator I 
Rotor 2 
Scatot 2 

41540.2 
Sonic lnln 
R o t a  l 
Scator I 
Rotor 2 
Stator 2 

415-10.3 
Some l~dct 
Rotar 1 
St414f 1 
Rotor 2 
Scator 2 

41 3.104 
Sontc Inkt 
Rotor l 
Scator I 
Rotor 2 
stator 2 

41 5.94.1 
Sontc lnln 
Rotw l 
Stator I 
Rotor 2 
Stator 2 

41 5.94.2 
Son~c lnkt 
Rotor I 
Stutor I 
Rotor 2 
Stator 2 

415.94.3 
Sunic Inlet 
Rotor I 
Slator 1 
Rotor 2 
S t s t a  2 

41 5.944 
Son~c Inlet 
Rotor l 
Stator I 
Rotm 2 
Sulor ? 

OVERALL STALL POINT DATA 

W~~~ Wconn 
R o t a  1 

'*''.a ' P o  
R o t a  1 lhnl ls~stml 

O b m k l  lkplrel 

SPEED CODE 1DENTlf CATION 

01 Prrcrnt Devpn Spud 
100 h m n t  Desw Spud 

iJi. . j1NG PAGE B U l N g  NOT W W  



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Cruise Configuration 
( 100 P e r m  of Design Speed) 

S I. UNITS 

YCI a-1 
M E C  RADIAN 
2W.9 0.0 
207.7 0.0 
1 n . r  0.0 
lW.O 0.0 
l 2 S d  0.0 
114.0 0.0 
101.. 0.0 
1m.o 0.0 
181.6 0.0 
101.5 0.0 
IOS.6 0.0 

I--2 M U  Q C 6 H  LOSS-? POW S E W 3  l W C 4  8'-1 #'-I We-1 We-2 
tmAL t o t u  POI rot mt nrcrrm u o r r w  u s ~ c  w s r c  rmirt 

40.65 0 . 4 ~ ~  0.2042 0 . ~ 1 s  I.- n.55  n.u o..*n-o.:ru -1~8.7 4r.r 1 . 4 ~ 4  
44.08 0 . 4 4 ~  O.USS 0 . 0 4 ~ 1  1.4stb 0r.17 63-31 0 . ~ ~ 4 . 0 o a o  -1~7.7 17.4 1.4n1 
49.w O.WS 0.104 0.0~00 I.UO* 01.43 ea.ot O.TSZS e . 1 ~  -m.* -ao.l 1.wao 
W.00 0.4401 O A W  0.0107 1.45W 9I.W 91 .a  O.TTl4 O . l l U  -210.4 4 . 1  1.47H 
49.33 0.4210 0.0149 0.0176 1.4100 91.18 We74 0.8537 e.6SH -2b2.4 -142.6 1 .UI9  
4a.w 0 . ~ 1  0.0702 0.0105 r . n e r  09.71 09.21 o.arro 0.7~72 -2as.s -ITZ.Z 1 . 4 ; ~  
4T.n C . W ~  o . o m  o . o m  1.~111 W.H W.M o.9112 o . 7 ~  -291.1 -1F9.8 a . m o  
47.30 0.1~11 o . o m  o.olrr i.so*s 8r.w aa.02 o . w n  o . 0 4 ~  -rro.4 4 o r . s  #.HIT 
41.62 O.UW 0.0~17 O.OITS 1.- u . 8 7  oo.u o.rrar o .um -zrr.r 
47.S2 0.S581 0.0111 0.0150 1.4300 W.42 81.92 0.9*8 O.WL4 -3b1.1 1S1.6 1.4OIQ 
64.88 0.3617 O.Ot4l 0.0129 1 . U O  91.W 91-41 1.0416 O.*W -S54.* -251.2 1.S-S 

1 C 0  PORO Eft-A0 ICC-C YCI/bl 102FT01 COZPO1 CFC-*O KCF-P 
1c,..tt ;*La1 lR11 l*LLt R6/stC RWOl notm 

I I LO* I 8 
1.1~07 1 . 4 2 ~  88.m 09.~5 215.69 1.1207 1.b?W 00.m 89.SS 

SL INCI INCI CEY lUIY RWW-I 
RbDIbN RbOIbM RbElbN RbCIbU 

I 0.0200 0.!021 0.2111 0.74t4 U.75 
2-0.0211 0 . 0 5 ~  c . n n  G . ~ I S Y  r c . ~ ~  
1-0.0111 0.0024 0.1821 6.5315 bV.bb 
46.12114.0283 0.16.5 o.*no 51.21 
5-0.11t44.lT11 0.1601 O.SU7 50.18 
69.2147-0.Wbb 0.1535 O.HS8 41.15 
7-0.22bCO.1045 0.1119 0.1521 48.1b 
3-0.Zb41-0.11(l1 0.1449 0.3442 *@ebb 
9-0.265Z-O.i1tI 0.1351 O.34U 41.9T 

10-0.).?2-0.1b47 0.155b 0.1343 bI.77 
11~0.12534. I~C4 0.1472 0.BW5 bb.68 

1scm R r r l ro  r c m  
lNLf1 INLET INLCl 

I A C I S I C  
873.94 l.L2OT I.bO>O 



-1 
m u  
I T I  .- 
ma.? 
215.1 
213-a 
202.2 
ICI -3 
1W.O 
l W . 2  
I * -4  
105-0 

STATOR 2 
SL FCSI-I €PSI-2 

RAOIAN RAOIAN 
1 O.12C7 0.1402 
2 0.0878 0.0989 
3 O-Ob15 0.07C2 
4 0.0490 0.0627 

v-1 v-c 
WIStC MISFC 
255.8 254.6 
261.0 252.4 
256.7 2 3 9 A  
247.8 230.9 
219.2 210.5 
213.3 205.1 
211.3 1W.9 
211.2 196.8 
209.5 195.6 
193.2 lI1.. 

(LI€r.A-e 
TOTAL 

C.1724 
0.197* 
0.2571 
0.2509 
0.1662 
0.1642 
0.2056 
0.2439 
G-24bT 
0.2508 

NCORR UCORR ~ o n o  P O ~ O  IFF-AO ~ F F - C  ~OZITCI P O Z ~ O I  C F F - ~ n  
INLCT INLET INLET I N L t l  INLET 1NLtl  STACt 

lAdIsrC RCIStC t 1 t 
813.54 9 9 . b  l . IQb1 1.5862 7l.CI 73.57 1.0673 0 4 1 8  52.93 

Coot 10. MI 
l O I 1 0  
INLET 

1.2338 
1.2231 
1.20% 
1.1.00 
1.1834 
1.1101 
1.1783 
1.1024 
1.1921 
l.2026 

XEFC -A IEFC-P 
TOT-STC T Ul-ST6 

77.42 70.09 
57.24 58.10 
49.87 50.76 
51.65 52.47 
53.03 53.79 
54-79 55-51 
54.38 55.10 
48.91 59-64 
*.9b 45.72 
31)..J3 39.30 



OVERALL PERFORMP.?*CE AND BLADE-ELEMENT DATA 
UNlF ORM INLET FLOW 

Sonic Inlet, Cruise Configuration 
( 100 Percent of Design Speed) 

S. I. UNITS 

ROTOR 1 
SL €PSI-1 EPSI-2 

1AOIAN RAOIAN 
I 0.1111 O.lP38 
2 0.1582 0.1675 
3 0.1460 0.O.U 
4 0.1214 0.0720 
5 O.Cl36 0 . 3 ~ ~  
6 C.0562 0.0486 
1 0.0168 0.0429 
8 0.0384 O.OM4 
9 0.0289 0.0284 

10 0.OllV 0.0175 
1 1  0.0085 0.0082 

RUN 110415. SPEED C W C  10. WIWT 110 2 
CI 1-2 U-I U-2 18-1 ma-I v*-I v9-2 

WSEC I ISEC M/S€C WSEC 
0.6384 0.8849 159.0 113.9 0.8022 0.5806 262.6 lVb.2 
0.6651 0.8556 118.0 lVO.5 0.6602 0.6054 284.6 204.9 
0.6701 0.6052 199.2 2W.0 0.9068 0.6212 295.7 211.2 
0.6166 0.7586 218.8 226.4 0.9532 0.6317 310.5 217.1 
0.6835 0.6592 262.7 266.6 1.C511 0.6922 3 U . 3  238.4 
0.6828 0.6304 284.0 286.6 1.1678 0.1331 -0.6 253.3 
0.6824 0.6114 297.5 2W.1 1.1406 0.7623 371.3 263.8 
0.6822 6.6060 310.9 312.0 1.1135 0.1940 U 2 . 0  275.2 
0.6118 0.6045 325.3 325.3 1.20% 0.8213 393.8 287.1 
0.6176 0.5914 341.6 341.6 1.2483 6.8556 406.6 298.1 
0.6311 0.5674 355.4 355.3 1.2555 0.8579 411.2 300.8 

?URN 
RADIAN 
0.9512 
0.1570 
0. 5804 
0.4572 

we-1 
I ISEC 

-159.0 
-178.0 
-199.2 
-218.8 

van-2 
MISEC 

59.4 
14.4 

-31 - 9  
-9.8 

l o n o  P O ~ P O  EFF-AO EFF-P WCIIAI TOZITOI P O ~ / P O I  EFF-LO EFF-C 
INLET INLET lNLET INLET KC/SEC llOTOR ROTOL 

f %nu x x 

STATOR 1 
K U 1  N0415. SPEC0 

M-2 POIPO 
INLET 

0.5052 1.3423 
0.5676 1.4230 
0.5793 1.4479 
5.5731 1.6446 
0.5438 1.4104 
0.5375 1.4017 
0.5326 1.3954 
0.5290 1.3910 
0.5339 1.3953 
0.5370 1.3986 
0.5083 1.3715 

CODE 16. POI 
lO I70  
INLET 

1.1401 
1.1349 
1.1269 
1.1218 
1.1134 
1.1132 
1-1131 
1.1138 
1.1168 
1.1229 
1.1304 

IN1 M 2 
POIPO 
STAGE 

1.3610 
1.4041 
1.4254 
1.4229 
1.3967 
1.3929 
1.3900 
1.3189 
1.3965 
1.4051 
1.4352 

SL EPSI-1 EPS1-2 
RADIAN RADIAN 

1 O.IC88 0.1321 
2 0.1186 0.0882 
3 0.0730 0.0514 
4 0.0466 0.0417 
5 0.0172 0.0219 
6 0-0106 0.0150 
7 0.0078 0.0126 
8 0.0064 0.0106 
9 0.0053 0.0088 

10 0.0036 0.0063 
11 0.0012 0.0025 

v-2 
MISEC 
179.0 
199.4 
202.5 
260.1 
189.1 
187.6 
186.0 
184.9 
186.7 
188.3 
119.3 

8 -2 
RADIAN 
0.2030 
0.1863 
0.1684 
0.1557 
0.1548 
0.1551 
0.1548 
0.1536 
0.1531 
0.1740 
0.1895 

LOSS-P 
TOTAL 
0.0321 
0.0230 
0.0157 
0.0148 
0.0129 
0.0148 
0.0195 
0.0245 
0.0296 
0.0284 
0.0360 

T02/lOl 

XEFF-A IECF-P 
TOT-STG Tot-SIC 

65-72 61.17 
75-61 16.75 
84.03 84.82 
07-08 81.11 
88.35 88.89 
87.77 56-33 
81.29 87.67 
86.50 87.12 
85.18 86.43 
83-05 83.84 
83-62 84.21 

NCORR 
INLET 

RAOlSEC 
874.R3 

EFF-AD EFF-P 
INLET INLET 
I t 

84-12 84.86 



nun nris~s. srEt 
*-2 U-1 

m1Stc 
0.1421 197.8 
0.1326 215.0 
0.1069 231.0 
O.bb81 248.2 
0.5862 i81.2 
0.5576 361.0 
0.5522 314.4 
0.5569 332.8 
6-55- 345.5 

' 0.5219 35b.2 

.C LWE 10. POINT Y) 2 
U-2 *'-I *'-I 

*/SEC 
210.5 O..U5 0.6132 
224.2 0.1666 0.6318 
231.1 0.8244 0.6602 
252.6 GeM55 0.6869 
288.4 C.9341 0.7145 
301.3 0.9607 0.7359 
314.4 0.9112 0.7719 
331.6 1.C3Gb 0.8153 
344.7 1.0467 0.8219 
351.7 1.0579 G.82bu 

v- i  vm-1 VP-2 V t l  w - 2  8-1 8 2  *-I 
m1SEC m/SfC MISEC I ISCC WSFC RbDIbY RbDIU( 
2cb.l 162.0 213.5 35-5 158.8 0.2145 0.6336 0.4662 
261.9 200.1 213.8 35.6 151.3 0.1153 0.6127 0.5797 
252.3 201.7 212.5 32.5 136.0 0.1549 0.5674 0.6633 
238.5 207.2 205.8 2*.* 120.6 0.1432 0.5294 0.6021 
210.5 186.9 181.3 21.8 IOh.9 0.1454 0.5326 0.5123 
200.7 194.1 173.4 20.6 101.1 G.1bb5 0.5280 0.Sb37 
198.8 191.2 173.4 21.1 97.2 0.1459 0.5111 0.5550 
2C0.9 192.8 176.4 29.2 96.2 0.1503 0.4994 0.5588 
2C1.l 192.1 113.2 32.1 102.2 0.1681 0.5330 0.5566 
180.6 182.8 160.1 33.6 102.5 0.1819 0.5675 0.5279 

SL INCS INCM CCV TURN R W W - I  
RbDIbN RLOIbN LbOlbN RbPlbN 

1-0.1244-P.OC29 0.3143 0.5403 42-32 
2-0.1670-C.09Pb C.1819 0.4C27 53.17 
3-0.14ab-C.05U4 G.1511 G.3165 55.30 
4-0.1228-0.C361 C.1412 C.2414 55.18 
5-0.05C2 6.0093 G.1114 0.1338 52-31 
6-0.0361 0.0210 0.11b1 0.0P14 51.59 
7-0.0121 0.6295 0.1054 0.0846 50.kG 
8-7.0147 0.0241 0.07M 0.0773 51.C9 
9-r -0124 0.0264 0.W65 0-0b9C 50.t5 

10 0.0112 0.0501 C.10R4 3.0491 41-10 

Tfi/TG PC,/PO EFF-I0 EFF-? HCl1bl 1021701 P021VOI EfF-AD LFF-P 
INLET I N L t l  INLET INLETKGlSEC ROTOR ROT01 

t 1 so* I 1 
1.2023 1.7500 65-65 86.73 183.89 1.0723 1.2458 89.44 89.17 

STATOR 
RUN N0415. SPEEO 

m-2 POlPO 
INLEl 

0.5707 1.7502 
0.5996 1.8069 
6.5955 1.6122 
0.5648 1.7795 
0.4994 1 .7020 
0.4810 1.6023 
0.4174 1.6790 
0.4864 1.6899 
0.4859 1.6904 
C.4510 1.6544 

INCU oev TURN r 
LbOlbN RbGlbN RbClbN 

-0.LIb0 0.1785 0.6116 
-0.1252 0.1381 0.6417 
-r,.1605 6.1214 0.5969 
-0.2013 0.1173 0.5575 
-0.2018 0.1509 0.5285 
-0.2065 0.1435 0.5344 
-0.2233 0.1543 0.5121 
-0.2416 0.1E8tl 0.4788 
-0.2507 0.2302 0.4t93 
-0.2805 0.2726 0.5650 

LOSS-? 
TDlbL 
0.0196 
0.0114 
0.0081 
0.0120 
0.0203 
0.0173 
0.0231 

SEFP-b ZEFF-P 
701-ST6 lUl-ST6 

91-35 91-45 

NCPRR WCPRR 10110 
INLFl INLET INLET 

Rb01SCC r(C1SCC 
874.83 q8.5 1.2C23 

~ 0 / 1 0  EFF-10 CFF-c r o z n o l  V O Z / V O L  
INLET INLET INLET 

? 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLO'N 

Sonic Inlet, Cruise Configuration 
( 100 Percent o f  Design Speed) 

S. I. UNITS 

ROTOR 1 

CPSI-. v-1 
RAOIbN WSEC 
011b8b 204.5 
L113Pl 213.3 
u . I I ~ Y  21b-8 
0.0954 219.9 
i*.ub+i i22.C 
0.0519 222.6 
0.045b 221.9 
0.03V8 i 2 l . l  
0.0309 220.3 
U.OIU~ 217.9 
d.iUc4 '05.4 

STATOR 1 
SL EPSI-I EPSI-2 

RbOIAN MOILN 
10.1922 0.1340 
2 0.1200 010881 
3 0.0142 0-0579 
4 O.O*.l 0-0407 
5 0.0191 O.U206 
b 0.0120 0.0149 
7 0.0089 0.0120 
8 0.0075 0.0105 
9 0.0061 6.0093 

10 0.0041 (r.0068 
1 1  0.0018 0.0030 

I L  INCS I N W  
UOlAN RAOIbN 

1 0.0493 0.1315 
2 0.0023 0.0916 
-.OW> o.onz 
CO. lOU4 .0040  
C9.16524.0527 
b-O.18534.0670 
7-0.2h3-0.0784 
8-0.2208-0.0953 
9-0.2402-0.1112 

104.2693-Q.13b8 
11-0.28b5+.1517 

NCORR 
INLLT 

RAO/StC 
871 a02 

v-" 
WSEC 
298.1 
281.1 
rb9.I) 
255.3 
22C.4 
218.3 
214.1 
212.c 
;lo.* 
;U*.L 
rk6.- 

vrl- l  vw-i WI /PO 
IllStC R/StC P L E W M  
204.5 184.8 0.9b49 
215.3 198.1 0.99.5 
i lb .6  202.1 0.9'73. 
219.0 199.7 0.9918 
222.6 187.3 0.9923 
222.6 183.2 0.9919 
22L.+ IC1.9 0.9090 
221.1 181.5 0.9060 
220.3 181.6 0.9037 
L11.9 179.0 0.9791 
/(15.2 lc7.5 0.9443 

70/10 POlPU tFF-bn tFF-P Y t l / b l  
INLLT 1NLC7 . lNLkT INLET hG/SEC 

t z SW1 
1.12*1 1.w94 90.13 9 0 . ~ 3  21?.24 

OEV 
Rb0I.N 
0.3065 
0.2360 
0.1933 
0.17Ob 

LOSS-P 
TOTAL 
0.6588 
0.3418 
0.0211 
0.0174 
0.0151 
0.0163 
O.UL48 
0.0125 
0.0121 
0.0172 
0.01e2 

P02/ 
POI 

1.4413 
1.45% 
1.4678 
1.4654 
1.4365 
1.4248 
1.4l81 
1.434. 
1.443 5 
1.4536 
1.5620 

IECF-P 
TOT 
80.46 
84.50 
90.16 
93-50 
92.15 
91.49 
91.06 
92-82 
92 - 5 1  
89.71 
89-04 

XEFF-A B*-1 80-2 
TOT LbOIAN RA01bN 
79.42 0.6590-0.3199 
13-65 0.6900-0.0921 
PC-25 0.1625 0.1435 
93-16 0.1840 0.32Ob 
92 -31  0.8661 0.6303 
91.C5 0.9040 0.7381 
91.44 C.9282 0.lVOb 
92-64 0-$5- 0.8369 
92.01 0.97% 0.8133 
89.15 1-0011 0.9131 
88.42 1.0154 0.9685 

702/101 P02/POI EFF-A0 EFF-P 
R O l M I  ROTOR 

x I 
1.1242 1.4494 90.13 90.63 

RUN NO' 
V-2 m-I VM-2 v e l  v e z  8-1 B-2 M I  M-2 

WSEC WStC MfSEC MISEC WSEC RADIAN l L O l M  
170.9 151.9 161.0 221.7 3b.5 0.*89 0.2121 0.7831 O.bOl2 
191.8 182.1 188.2 198.8 31.0 0 . 0 8 2  0.1933 0.7880 0.5442 
196.5 196.4 193.7 171.3 33.2 0.7165 0.1695 0.7620 0-5bW 
195.3 200.1 192.9 153.5 30.5 0.6531 0.1565 0.1381 0.5580 
186.8 193.4 184.5 134.5 29.1 0.5118 0.15bb 0 - b b n  0.5342 
185.5 1W.3 183.r 116.0 29.6 0,5303 0.1601 0.64b2 0.5303 
184.3 189.4 181.9 112.6 29.1 0.5362 0.15ar 0 . 6 ~ 9  o.sza9 
183.3 109.3 101.1 108.4 28.7 0.5200 0.1510 0.6301 0.5235 
185.3 l(l9.7 183.0 108.5 28.7 0.5116 0.1556 0.6215 0.5286 
187.2 188.3 184.7 107.2 30.3 0.5116 0.1624 0.6228 0.5321 
118.8 111.0 175.9 109.9 31.4 0.55W 0.2105 0.59- 0.W50 

RMVN-2 D-FAC 

43.41 0.5053 
50.35 OA208 
52-01 0.3724 
52.91 0.3491 
50.61 0.3068 
50.10 0.2891 
49.61 o . n r a  
49.31 0.2807 
49-12 0.2112 
50.01 0.2621 
46.82 0.2692 

LOSS-P 
TOTAL 
0.0325 
0.0235 
0.0155 
0.0139 
0.012D 
0.0150 
0.0205 
0.0268 
0.0286 

i l 5 ,  SPEED 
PO/PO 
INLET 

1.3466 
1.4245 
1 .4536 
1.4543 
1.4212 
1.4212 
1.4161 
1.4125 
1.4173 
l.4219 
1.3965 

V'-2 
WSEC 
196.a 
199.b 
204.2 
210.5 
232.9 
241.8 
2 S8 -5 
210.9 
282.6 
293 -1 
295.1 

P W M  
INLET 

1.421 4 
a.4113 
1.4441 
I.4793 
1 .*I 
1 .4385 
1.4382 
1.4397 
1 .*53 
1 .W8b 
I -4245 

CODE 10. W I N 1  NO 3 
TO/TO m/m 1021  
INLET STAGE TO1 

1.1403 1.3710 :.I403 
1.1364 1.4013 1.1364 
1.1281 1.4318 1.1211 
i.1236 1.4408 1.12% 
1.1164 1.4130 1.1164 
1.1171 1.4080 1.1111 
1.1174 1.4011 1.1114 
1.1171 I.407b 1.1171 
1.1204 1.4158 1.1204 
1.1266 1.4270 1.1266 
1.1348 1.4541 1.1348 

IEFF-A IEFF-P 
701-576 TOT-STG 
61.26 68.68 
15.20 76.31 
85.47 86.19 
88.99 ,89.% 
89-21 89.73 
87.15 88.33 
81.38 87-98 
87.22 81.83 
86-81 87-45 
04.46 85.22 
83.00 84 .U  



ROTOR 2 
SL EPSl-1 EPSl-5 

RAOIAU RAOIAU 
I 0.1495 0.1003 
2 0.1094 0.0181 
3 0.0802 O.0Mb 
4 O.Ob85 0.0509 
5 0.02Ib u.0115 
6 0.0200 010119 
7 0.0141 0.0093 
0 0.0051 0-0020 
9-0.000b-0~0042 

1 ~ . 0 0 1 U - O - O C 3 7  

v-2 w - 1  
WSEC WSEC 
25r.b 153.6 
254.4 192.2 
Nb.9 201.6 
235.6 202.1 
212.5 194.4 
202.6 192.3 
198.0 189.9 
202.6 1 9 1 4  
202.9 191.5 
l'r3.1 181.6 

IS. SPEED CODE 10. POINT NO 3 
U-1 U-2 MI-1 Re-1 V@-1 v-2 

WSEC WSEC W S K  W S K  
1M.9 2W.b 0.6252 0.5711 222.8 2-05 
214.0 223.2 0.7-2 0.5W4 262.5 211.0 
230.0 236.7 0.0095 0.6191 202.8 222.1 
247.1 251.5 0.8520 0.6501 291.1 233.4 
285.9 207.2 0.9230 0.6862 322.1 247.5 
2W.7 300.0 0.9SOO 0.?006 3 3 1 5  256.2 
313.0 313.0 0.9193 0.1381 W2.0 267.2 
331.4 330.2 1.0230 0.7006 350.1 2 U - 2  
3 e . 0  343.2 l .DI63 0.7935 367.0 2 H - 4  
356.6 356.2 1.0411 0.7019 3b7.4 207.2 

OkV T U N  WOW- I  IMMR-2 0-FAC OIIEW-0 LOSS+ PO21 ZEFF-P ZEFF-A 8'-1 0'-2 W ' - I  Val-2 PWPO 
SL m!!?Y .!K'L manrau m.r.r.u T ~ T A L  TOTAL POI TOT TO7 RADIAN RADIAN IVSEC VSEC IWLE? 

STATOR 
SL €PSI - I  

RAO I AN 
1 0.1239 
2 0.0916 
3 0.0669 
4 6.9493 
5 0 . 0 ~ 7 3  
b 0.0224 
7 0.0190 
8 0.0149 
9 U.0105 

1- 0.0U41 

10/10 POIPII tFF-A0 tFF-P YCI IAI  
INLET INLET lWLtT INLET RGISEC 

x so1 

SL INCM OtV TURN RUOYII-1 
kAOlAN MALIIAN RLLIIAN 

1 - 4 J . l l r V  0.1625 u.7387 51.15 
2 -0.0771 0.1568 0.6102 56.07 
3 -C.1104 0.13C11 0.6375 59.45 
C -0.157U 0.1294 0.5897 bO.49 
5 -0.1596 0.1435 81.5781 56.34 
6 - 0 . 1 ~ 0 ~  $.I342 u.3b3r 54.25 
7 -0.1153 0.1503 u.5b4b 53.19 
8 -0.1998 O.lbb3 0.54tl 55.33 
U -0.1236 0.2355 t.5191 54.43 

10 -0 . r l 51  0.2701 0.5112 49.45 

ve- 1 
MIStC 
161.8 
152.1 
139.9 
125.5 
114.1 
10t.8 
101.8 
105.4 
109.3 
114.6 

8-1 B-2 
RADIAN RADIAN 
U.752b 0.0139 
0.6869 O.Olb5 
0.6237-0.0138 
0.5701-0.0196 
4.5434-o.0147 
0.5556-G.0200 
0.5415-0.01b5 
0.5374-0.0087 
0.5581 O.O3@Y 
(8.6194 0.04110 

1021101 POZIP01 EFF-A0 EFF-P 
ROTOl ROTOl 
z I 

1.0109 1.2749 90.90 91.21 

LOSS-P 
TOTAL 
0.0228 
0.0102 
0.0065 
0.0094 
0.0164 
6.0142 
O.OIbU 
U.UZo0 
0.0206 
0.0306 

RUN N0413. SPEED 
n-2 PO/SO 

INLET 
0.5167 1.7196 
O.%8b 1.8391 
0.5531 1.8562 
0.5325 1.6358 
C.Wl8 1.1811 
0.W12 I.lS95 
0.4541 1.7533 
0.6687 1.1120 
0.4122 1.7781 
0.4362 1.7407 

.ODE LO, POINI *O 3 
TO/IO PO/PO 
IMlET STACE 

1.2351 1.3181 
1.2218 1.2716' 
1.2171 1.2142 
1.2017 1.2662 
1.2021 1.2511 
1.2001 1.2405 
1.2005 102413 
1.2086 1.2491 
1.22W 1.2512 
1.2299 1.2403 

IEFF-A ZEFF-P 
101-SlC 701-STC 
98.51 98.51 
07.12 81.56 
88.24 08.64 
91-10 91.40 
86.01 86.50 
85.10 16.13 
b5.40 85.84 
83.07 84-37 
19.69 00.33 
11.91 70.65 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Cruise Configuration 
(100 Percent of Design Speed) 

S. I. UNITS 

ROTOR 1 
SL ECSI-I ECSI-2 v-1 v-2 w-1 

RLOILU RAOILN MISFC W S ~ C  r / s f c  
1 0.1ClS 0.1683 196.8 265.6 196.0 
2 0.1546 0.1424 208.4 217.9 208.4 
3 0.120' 0.1207 209.0 262.1 20e.0 
4 0.1092 0.1023 209.6 249.3 209.6 
5 0.07-C O.Ob1P 214.0 224.4 214.0 
6 0.Ob09 0.053C 216.7 211.0 216.7 
7 0.0534 0.0463 216.5 213.5 216.5 
0 0.0663 0.0382 220.2 211.6 220.2 
9 0.0360 0.0295 221.5 210.2 221.5 

10 0.0226 0.0163 219.5 208.1 219.5 
11 0.0101 0.00C1 2C7.6 199.9 207-b 

SL IYCS INCN CEV 
RADIAN CADIAN RADIAN 

I 0.0066 0.C971 6.2351 
2-0.0018 0.0855 0.2336 
3 0.0056 0.09W 0.2572 
4 0.0125 0.1016 0.23@2 
5-0.0028 0.0168 0.1534 
b-O.CO51 0.0638 0.1253 
7 O.GO78 0.0573 6.1160 
8 0.0153 0.0555 0.1088 
9 C.0173 0.0563 0.1015 

10 C.0235 0.0643 6.1073 
11 0+0476 0.0863 0.1642 

STATOR 1 

RUM WO415. SCtEO COW 101 W I N 1  NO 4 
-2 8 -  8-2 H-1 1-2 U-1 U-2 - 1  1 -  Va-1 V*-2 
(IlStC RbDIAN Rb01AN M/SEC WStC WLtC  1lSEC 
221.4 0.0 0.9180 0.5986 0.8416 158.4 173.2 0.7684 0.5338 252.6 181.2 
205.2 0.0 0.8291 0.6366 6.8161 171.3 189.9 0.6359 0.5520 273.6 181.9 
177.4 0.0 0.7432 0.6387 0.7669 198.5 208.2 0.8808 0.5717 208.2 l W . 3  
158.6 0.0 0.6694 O.b405 0.7260 218.0 225.6 0.9241 0.5939 302.4 203.7 
l H . 7  0.0 0.6164 0.6551 0.6493 201.B 265.7 1.0352 0.6600 33e.l 228.1 
122.1 0.0 0.5980 0.6442 0.6257 282.9 285.6 1.0924 0.6997 356.4 242.7 
1 1 8 3  0 0.5875 0.6703 0.6144 296.5 298.0 1.1296 0.727b M8 .3  252.8 
114.3 0.0 0.5711 0.67bO O-bO82 309.7 310.8 1.16b5 0.7622 360.1 265.2 
112.2 0.0 0.5634 0.6802 0.M30 324.1 324.1 1.2050 0.7934 392.6 276.6 
112.1 6.0 0.5687 0.6734 0.5950 340.4 340.4 1.2428 0.0250 505.0 287.9 
114.0 0.0 0.6OC9 0.6340 0.5678 354.1 354.0 1.2530 0.8266 410.5 290.6 

i c n o  r o n o  
INLE1 INLEI 

fFF-A0 EFF-C YCI Ib I  102/TGl VOZlPO1 EFF-LO LFF-C 
INLET INLET KGlSEC ROTOR ROTOR 
t t SW t t 

01.54 91-99 210.56 1.1167 1.4603 $1.54 91.- 

V t l  
WSEC 
214.9 
196.0 
170.4 
153.2 
127.1 
120.2 
116.7 
113.1 
111.3 
111.5 
113.8 

SL INCS INC1 CEV TURN PHEVW-1 FHGVII-I G-FAC GlEGb-6 LC554 
DbDIbN CIO?AN CAOIbN RIClAN lClbL TOTAL 

1 0.0150 0.1513 0.3006 0.1819 32.61 40.06 0.5432 0.1557 0 . 0 2 1  
2 0.0336 0.1221 0.2599 0.6423 41.05 4b.26 0.4595 0.1304 0.0287 
3-0.0372 0.0582 0.2015 0.5679 48.20 50.34 0.3958 0.0699 0.0167 
4-0.0813 0.0191 0.1135 0.5180 48.50 51.43 0.3652 0.0503 O.OI2C 
5-0.1430-0.0305 0.1622 0.4341 69-36 5G.08 0.3263 0.0527 0.0153 
6-0.1625-0.044: 0.1704 0.3985 49.24 49.88 0.3045 0.0524 0.0160 
7-0.1750-0.05?1 0.1672 0.3082 49.26 49.91 0.2951 0.0553 0.0175 
8-0.1961-0.0706 0.1489 0.3862 49.83 50.08 0.2147 0.0718 0.0236 
9-0.2156-0.0866 0,1499 0.3785 50.11 50.47 0.2862 0.0170 0 ~ 0 2 6 1  

10-0.2471-0.1146 0.1785 0.3614 40.82 50.60 0.2732 0.0748 0.0262 
11-0.2606-0.1337 0.2497 0.3631 46.80 41.56 0.2866 0.0933 0.0334 

Po:/ 
POI 

0.9520 
0.9591 
0.9788 
0.9856 
0.9867 
0.9874 
0.9810 
0.9832 
0.9821 
o.r828 
0.9800 

R V I  N0415. SCPEO 
1-2 PO/PO 

INLET 
0.4342 1.3403 
0.4V37 1.4Ob9 
0.5255 1.4495 
0.5310 1.4601 
0.517% 1.4561 
0.5173 1.4459 
0.51le 1.4462 
0.5184 1.4466 
0.5229 1.4514 

NCORII TOITO Porn0 CFF-LO IFF+ T02/101 C02/rnI LF I - I 0  
INLET 1NLtl  IWLEl INLET INLEI STAGE 

R A O / S C C  r : : 
871.70 1.1261 1.4404 81.13 87.40 1.1267 0.9810 86-73 
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ROTOR 2 

OEV 
RADIAN 
0.3045 
O.IFP7 
0.1636 
0.1433 
0.0978 
0.1032 
0.1008 
O.ob12 
0.0551 
0.0931 

STATOR 2 
SL EPSI-I FPSI-2 

RADIAN Rb01AN 
1 0.1246 0.1429 
2 0.0931 0.0992 
3 0.0689 0.0bq0 
4 0.0511 0.0412 
5 c.nzeo 0.0231 
6 0.0224 0.0184 
7 0.0192 0 . 0 l C l  
8 0.0160 0.01;a 
9 0.0107 0.OOq6 

10 0.0036 0.0032 

INCM OfV 
R401bN RbCI~N 

-0.0764 0.16. )  
-0.0120 U.1778 
-0.0512 0.1479 
-0.1073 0.1329 
-0.1103 0.1410 
-0.1161 0.1281 
-0.1422 0.1396 
-0.169e 0.1684 
-0.1710 0.;2TO 
-0.1944 0.2616 

8-1 
I AOIAN 
0.2191 
0.2036 
0.1582 
0.1u.o 
0.1581 
O.1tbI 
0.152- 
0.1525 
0.1135 
0.2026 

RUN W0415. SCtSO C O M  16. w1*7 110 4 
1-2 u-1 u-2 *'-I *.-I 

1 I S I C  ~ ~ S S C  

POZ/ 
POI 

1.3870 
1.3284 
1.3051 
1.3J40 
1.2913 
1.2840 
l.?eO* 
1.2911 
1.2963 
1.3251 

TC/TO PCIPO ErF-A0 CFF-P YCI/AI 702/701 POZlPOl EFF-AD ECF-C 
INLET 1NltT INLET lNLF7 K G / S t C  ROmR ROTOR 

r r SON * * 

TURN RWCVR-1 RHJVM-7 0-FAL PWFGL-C! L F S S 4  POZ/ 
PbCIAh TOTAL 1PTIL PC81 
0.1924 47.93 54.b9 O..uc' 0.1114 0.0249 0.9739 
0.7152 $2.20 59.15 0.36'1 9.0t34 O.Cl43 0.9851 
0.6796 56.24 61.Q2 0.3485 O.02sO 0.0062 0.9939 
0.6350 58.5- 61.03 G.3525 0.03iG 0.0081 0.99: 1 
0.6299 55.13 51.04 C.3761 0.03bi 0.01)C S.VTZ2 
0.6102 54.19 54.86 0.3687 0.0311 O.UlIZ 0.Vo:Q 
0.6079 54.39 54.11 0.3854 0.0317 0.011h G.W>l 
0.5760 56.61 56.96 0.3683 0.0419 0.0138 G.c91* 
0.5183 54.73 5C.90 0.3116 0.0439 0.0151 0,9915 
G.6111 50.95 52.11 0.6120 0.0784 0+0219 0.9130 

CODt 10. POI 
T@/70 
lNLI  T 

1.2359 
1.2302 
1.2213 
1.2135 
1.2112 
1.2098 
1 .:iii3 
1.2200 
1.2329 
1.2431 

nrora w t o ~ n  ro / ro  ~ o / r o  [FF-ID t ~ t - P  102/701 P O Z ~ P O I  ~ F F - A D  
lhLE7 INLET INLCT lNL€T INLFT 1NLfT STAG€ 

I l n / S f L  KG/SFC S t I 
871.70 TIP*. 1.2211 1.8609 (7.14 11-76 1.0638 0.9900 90.44 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet Cruise Configuration 
(94 Percent of Design Speed) 

S I. UNITS 

ROTOR 1 
SL CISI-1 €?Sf-2 v-1 V-2 U-1  

nAoun RAOIAN I ~ K  WSEC IISN 
1 0.1001 0.1627 107.9 287.0 187.9 
2 0.1526 0.1295 202.0 2W.b 202.0 
3 0.1240 0.1962 203.0 260.0 103.0 
4 0.0107 0.~122 203.1 -5.2 203.1 
5 0.M81 0.0577 205.5 217.9 205.5 
6 0.0441 0.0453 2 - 4  212.7 206.4 
70.0363 0.0304 2Ob.4 M9.4 206.4 
a 0.0291 0.0316 206.5 2Ob.1 206.5 
9 0.02- 0.02U 201.4 2M.9 2W.4 

10 0.0147 0.0157 204.3 103.6 204.3 
11 0.0071 0.0074 192.4 196.6 192.4 

VM-2 =or P O  
rnrc PLF"I*Y 
178.9 0.9556 
195.4 0.1915 
1H.1 0.9932 
193.1 0-0907 
181.9 0.0917 
100.8 0.902l 
179.2 0.0013 
1l7.3 0.0000 
176.0 O.e88Z 
875.1 0.9826 
165.9 0.05Z1 

RUI No4151 SPEED COOE WIN7 NO 1 
-2 - 1  8-2 F 1  I - 2  U-1 U-2 ma- I  I*-I 
WSK RAOIU RADIAN r/scc WSEC 
225.4 0.0 0.0977 0.H- 0.0523 150.1 164.2 .O.t293 O.55W 
IW.2 0.0 0.70W 0.6101 0.0204 168.1 Im.9  0.8029 0.5797 
170.6 0.0 0 7 1 4 7  0 6  0 6 4 2  l 0 t . l  197.4 0.0436 0.5019 
151.0 0.0 0.6631 0.61.0 0.7170 201.6 213.0 0.0031 O.5.U 
119.9 0.0 O.SO20 0.6169 0.6333 248.1 251.8 0.9030 0.6531 
1:2.1 0.0 0.5550 0.6301 0.6169 26C.2 270.7 1.0330 0.6975 
108.3 0.0 0.5437 0.6302 0.6Ob3 281.0 282.4 1.0143 0.72% 
103.0 0.0 0.5347 O.b)DI 0.5957 -3.6 2N.b l.W57 (r.75M 
103.5 0.0 0.5298 0.bZW 0-5912 307.2 307.2 1 - l 2 H  0.7702 
103.9 0.0 0.5355 0.6232 0.5851 322.6 322-6 1.1648 0.0058 
105.5 0.0 0.-4 0.5043 0.5622 335.6 335.5 1.17490.0113 

RmVI-1 R-2 0-Clt 01ECA-B LOSS-? 
TOTAL TOTAL 

38.52 U.64 0.4412 0.21.0 0.0487 
42.08 $4.09 0.44.7 0.158b 0.0603 
42-01 47.01 0.4558 0.1013 0.6218 
41.96 47.56 0.4535 0.0711 0.0200 
42.31 a - 3 7  0.4200 0.0672 0.0104 
42.U U.56 0.4069 0.0647 0.0174 
42-41 46-31 0.3- O.Ob67 0.0176 
42.36 46-04 0.3066 0.0711 0.0104 
42-21 4b-M O.37Ob 0.0769 0.0197 
41-12 45-65 0.3756 0.0908 0.0230 
38.91 43.00 0.3800 O-O.O7 0.0221 

STATOR 

I E F F 4  1ECt-A 8* - l  a*-2 W*-1 
TOT 707 RADIAN RADIAN W E C  
06-33 83.53 0.6732-0.3203 -150.1 
06.54 65.86 0.69154.0870 -160.1 
90.35 09.07 0.74T3 0.1351 -180.1 
92.M 92.08 0.7938 0.3140 -2Ob.b 
91-06 90.44 0.8W2 0.6273 -2U.1 
90.03 w.41 0.9149 0.7204 -268.2 
W.26 09.81 0.9373 0.7713 -281.0 
09.30 u . 1 1  o . w n  0.0191 -n3.6 
08.29 07.75 0.9- 0.0560 -W7.2 
=.a 05.58 1.0013 o.on* -312.6 
06.78 Ob.11 1.0302 0-94bl -335.6 

TOffD ?On0 ECF-A0 EFC-? K I / A I  TOZAOl ? 0 2 / M I  EFF-A0 PCF-C 
INLR INLEI IrLET INLt7 KC/SEC ROIDI R ~ O L  

t 1 son t t 
I.IIZ~ 1 . 3 9 ~  88.71 n .23  ZO+.~O 1.1124 1 . 3 ~ 5  80.71 m.23 

v-2 
WStC 
175.4 
194.3 
195.1 
191.5 
1al  .* 
101.3 
100.7 
179.7 
IW.6 
182.0 
173.2 

V t l  
I/SFC 
213.0 
188.4 
163.5 
145.8 
117.5 
110.3 
106.. 
104.0 
102.8 
103.5 
105.3 

8-2 
RADIAN 
0.2000 
O.lW8 
0.1585 
0.1512 
0.1553 
0.1500 
0.155s 
0.1532 
0.1442 
O.IH0 
0.2077 

R I G A 4  
TOTAL 

0.1602 
0.w77 
0.0567 
0.0661 
0.0402 
0.0538 
0.0592 
0.0663 
0.0740 
0.0153 
0. I091 

v*-2 
WStC 
1m.1 
1vb.z 
197.9 
203.1 
224.7 
240.5 
2w.9 
259.6 
269.7 
200.2 
203-6 

;DOE 94, MINT m I 
TO/TD COlW 
INLET SlAGE 

7 1.3519 
1.1225 1.3742 
I . t lb0  1.3913 



ROTOR 2 
IS. SPEED c m c  

u-1 U-2 
WSEC MlSEC 
116.0 108.8 
203.0 211.7 
218.1 224.5 
234.4 238.6 
n 1 . z  272.4 
214.2 284.5 
296,V 2W.9 
314.3 313.2 

r*. M I N T  NO 1 
me-1 I t * - I  SL €PSI-1 €PSI-2 

RAhl AN RAOIAW 
1 0.1501 0.1006 
2 0.1007 0.07C1 
3 0.0839 0.0535 
4 0.0587 0.0322 
5 0.0133-0.0071 
6 0.0041-0.0074 
7-0.0034-0.01?2 
8-0.0131-0.0197 
9-0.0173-0.0232 

10-0.012v-0.0156 

8-1 
RAOIAN 
0.2101 
0. 1650 
0.1460 
0 -  1452 
0.1416 
0.1413 
0.1411 
0.1479 
0.1859 
0.2037 

V'-1 
WSEC 
220.4 
259.5 
215.6 
216. 1 
308.3 
317.7 
326.6 
341.1 
344.2 
348.2 

TURN RUOVU-1 
PADIIN 
0.5407 41.40 
0.3934 51.55 
0.3125 52.99 
0.2547 52.47 
0.1447 50.03 
0.1056 4q.57 
0.0951 48.16 
0.0143 43.10 
0.0735 47.91 
0.0274 44.87 

RMOVM-2 0-FAC QFCA-I LOSS-? PO21 XEPP-P XEFF-# 1'-1 80-2 We-1 
TOTAL ~ O T A L  POI t o r  101 nro l rw  RADIAN WSEC 

98-31 C.0174 0.0161 0.0031 1.2645 98-31 98.25 0.7519 0.2182 -152.5 
60.85 0.!*10 0.1205 0 . 0 2 H  1.2166 13.- 83.55 0.7139 0.3204 -170.3 
61.19 O.I*25 0.0121 0.0181 1.2055 18.31 81-07 0.7515 O.4WO -111.4 
bO.04 0.2043 0.0668 0.0169 1.1918 17.76 87.46 0.7994 0.5447 -205.2 
32.70 0.2211 0.1216 0.0312 1.1414 71.43 70.19 0.9079 0.7631 -243.0 
51-33 0.2011 0.1084 0.0251 1.1256 71.75 71.27 0.9300 0.8324 -256.2 
51.42 0.1050 0.0936 0.0221 1.1253 73-89 13-45 0.9615 0 d 7 S  -269.3 
5'.06 0.1757 0.0993 0.0235 1.1196 TO.75 70.20 0.9-6 0.9143 -216.1 
69.34 0.1791 0.1123 0.0266 1.1165 67.37 66.17 1.0131 0.9396 -292.0 
42-01 0.2002 0.1687 0.0363 1.0893 51.00 50.42 l.OS43 1.0269 -302.7 

lO/TO C o n 0  CFC-A0 E F F 4  K I / A I  
iNLE7 INLET INLET INLEI  RC/lEC 

s I t o 1  

102/701 P02/COI ECF-AD EFF-C 
ROTOR ROTOI 
t t '  

1 . 5 4  5 1  71.54 71.00 

STATOR 2 
fPS1-2 
RAOIAN 
0.1428 
0.1056 
0.0167 
0.0750 
0.0457 
0.0325 
0.0213 
0.OltO 
0.0058 
0.0010 

R U N  N M I  
I - 2  

0.6764 
0.6133 
0 4 4 7 6  
0.6314 
015931 
0.5824 
0.5664 
0.5530 
o.s*21 
0*4554 

15. SCEEO 
c o n 0  
I Y l f t  

1.5180 
I .5602 
1.51*1 
1.5277 
1.5175 
1.5151 
1.5021 
1.4927 
1.4826 
1.3W3 

8-1 8-2 
RAOIAN RADII* 
0.6604-Q.0313 

OEV 
RAO1AN 
0.1103 
0.08ob 
0 . w n  
0.109. 
0.14VO 
9.1571 
o . r r n  
0.2159 
0.2403 
0.2709 

rum 
RAOIAN 
0.6987 
0.6394 
0.5500 
0.3084 
0.4268 
0.4019 
0.3567 
0.3406 
0.3T54 
0.4112 

DIECA-8 
TOTAL 

0.3576 
0 -3320  
6.3850 
0.3177 
0.1626 
0.0785 
0.0971 
0.1177 
0.1390 
0.7664 

NCORR WCORR l o n o  c o n 0  EFC-AO EFT+ T O Z ~ O I  P O ~ ~ O I  ECC-AD 
lNL€T INLEl INLCl I M L t I  INLET INLET STACt 

RAO/SFC IC/SEC X t t 
826.18 ~ 4 . 1  1.1735 1 . 5 0 ~  n . 1 6  72.76 1.0549 0.9413 48.99 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet Cruise Cocfiguration 
(94 Percent of Design Speed) 

S. I. UNITS 

ROTOR 1 
SL EPSI-1 

RAOIAN 
I 0.1016 
2 be1541 
3 0.1207 
4 O.Io67 
5 O.ObI. 
6 0.0555 
7 0.04l3 
0 0.0401 
9 0.0312 

10 0.0205 
II 0.0102 

VB-2 
WSEC 
104.7 
IW.7 
194.3 
1w.3 
221.3 
237.0 
244.6 
2U.O 
26s .7 
27b.1 
211.3 

OEV 
UOIA* 
0.216s 
0.2274 
0.2421 
0 . 2 m  
0.1455 
0.1155 
0.1016 
0.- 
0.0122 
0.0901 
0.1482 

O I E U 4  
TOTAL 

0.24bI 
0.1611 
0.0.M 
0 . W 3  
0.0513 
0.0491 
0.0507 
o . m r  
O.OU1 
0.0765 
0.0100 

m/10 K)/PO Cff-A0 Cff-C K 1 1 A I  T02/101 PO2/POI ELF-*O ECf-F 
INLET INLET Inrn ~ m c r  rc/sec m o m  r o m  

8 8 SO) 
1.11~9 1.4012 90.48 w.n 203.08 

8 a 
1.1129 1.4852 9O.W 90.91 

Tor/ 
t e i  

1.1242 
1.1222 
1.1151 
1.1115 
1.1011 
1.1056 
I.LOL' 
1.lon 
1.111¶ 
t e l l *  
1.1225 

v-l 
NISEC 
256.6 
257.0 
247.5 
230.5 
210.1 
215.0 
211.1 
201.4 
200.2 
206.8 
201.4 

-1 
WSEC 
l H . 9  
175.3 
186.9 
100.6 
113.1 
102.6 
102.1 
180.* 
1w.1 
170.5 
11 I .a 

-- .- 
INLET 

1.l262 
1.1222 
1.1151 
1.1115 
1.1051 
1.1054 
1.1#7 
1.1aJ 
I.111Y 
1.1169 
1.1a25 

POU 
POI 

0.9)QZ 
0 .901 
0.**15 
0.9849 
o**mz 
o.*nt 
O.*U5 
e.9855 
0 A I ) l  
0.9n5 
o.mr 

LTM m/m r o n o  tu-M r r ~ - r  i o z n o ~  ~ 0 a n 0 1  ~ C C ~ O  
INLEl INLET l l L t l  IWLEl INLET STAGE 

IAO/SEC # a 8 
025 -40 1.1129 1.37- 03-41 06.- 1.1129 0.9019 85-41 



ROTOR 2 
RUM W 1 5 .  YtlLO COOL H e  WIWl  *O 2 

SL SCS1-I  C C I I - 2  Y - I  Y-2 YLI V C 2  Y C I  Y e 2  .-I .-2 .-I L S  U-1 a#-3 -9-1 M9-S U*-S - - -. - - - -. - - - - -  " -  
r ~ o ~ u r  rro~u u r i c  ~ s i c  l l s u  ~ > s i c  */sic n i s i ~  u i r i n  & t i n  .. - misic r i i i c  lit& GsrZ. 

1 0.1411 0.10JJ 151.9 253.2 150.2 201.5 13.4 143.J 0.2104 0&441 0.4341 0.7101 1W.6 11I.7 0-9 0.4191 214.4 ZW.6 
2 0 . 1 1 ~  o.owi 1 n . i  w . 5  I n . ?  2OJ.4 SDJ 144.4 0 . 1 ~ ~ 4  o r 1 4 4  o.s+ro O . ~ O  202.0 281.4 o.nro 0 . ~ 1 0  n z r  z14.r 
3 0 . 0 0 . ~  0.- 195.~ 2~9.9 19s.1 202.5 20.9 1a.1 o.1*04 0.- 0 . w ~  0 . 6 7 ~  211.9 224.: 0.1740 0.6- zro.2 2zr.r 
4 0.0664 O.OU9 194.4 22Trl I 9 h 5  196.0 20.1 114.0 0.1450 0.5209 O;4492 0.6JO7 234.2 2U.4 0 4 1 0 1  O.bll6 202.0 231.7 

STATOR 2 
€PSI-2 
MAD IAN 
0.IZO4 
0.0915 
0.0689 
0.0402 
0.0213 
0.0156 
0.0125 
0.0107 
0.000~ 
0.0012 

DCV 
U O I A l  
O.IU1 
O.lS14 
0.1416 
0.1312 
0.1442 
0.1332 
0.1517 
0.174L 
0.2240 
0.2'10 

1OllU WlCO EFF-AD IFF+ W1IA1 
I*LLl InLC1 I n L n  IRLCI I C I I I C  

? ? -  

LOSS4 
TOTAL 
0.0100 
0.0111 
0.0005 
@&I24 
0.021J 
0.0205 
1.0210 
O R W l  
0.0300 
0.016. 



OVERALL PERFORMANCE AND BLADE-ElEME~*lT DATA 
UNIFORM INLET FLOW 

Sonic Inlet Cruise Configuration 
(94 Percent of Design Speed) 

S. I. UNITS 

ROTOR I 
RUN NO1 

*-2 

0.uo43 
0.7832 
0.7330 
C.6912 
L.f.11, 
0.5990 
0.5988 
0.5110 
O..bVl 
0.5t26 
0.5414 

5 ,  S P f l  
u-1 

*I  SEC 
150.2 
188.2 
1an.z 
206.7 
248.3 
268.4 
2Cl.2 
291.8 
301.4 
322.8 
335.9 

16. POINT NO 3 
us- I  we-: 

SL INCS 1kLM ULV 
RADIAN kAUIlh FAUlAh 

1 O.Obio ( 4 . ~ 9 ~ 9  0l.i4r4 
r (..<a7 G.CY8k r.24a4 
; U.Jl41 u. lu6i  O.ibb4 
4 o.Uk51 U t l  4 0  6.2245 
5 4 . ~ ~ 3 '  iruC2b c.15b9 
b L.uu5~ U.ul51 b;l2s4 
1 L.Old1 0 . 0 7 1 ~  **.I133 
8 0.J33r L. ( la5 L.1111 
Y r1U3Y7 U.Ultb u.1614 
IL ~ . 0 0 V 3  C.ue81 1.111b 
11 d.db3b C.14I5 r.lbG-% 

OHOVW-2 L-FAC U Q G 4 - L I  
1UlA1 

3 1 . t ~  u.4BlY P.25hb 
43 .H  ! .474< 0.1&3( 
46.1) 0.4613 o.Grn* 
4b.bb <'.bblU r.5531 
4 h . d  C.43r7 C.0307 
45-57 b.6IVb u.L.5b 
45-15 t.20%7 U.biC5 
43.25 .4Cls C.r95I 
44-14 0.3933 O.CJ9C 
44.45 0.3888 0.J5Os 
62.11 ..3967 C.Ch45 

LOSS-P 
1UlAl 
U.u51C 
< .G3bb 
C.01'43 
0.5148 
L &0b3 
C.CCtR 
L.ub74 
r.no(r9 
C.Ol0F 
0.6ldS 
*.>I52 

Y E F ~ - A  b * - i  be-2 
TOT RA0;bt: RADIAN 
00.20 O a t  lBld.2L8b 
87.tb 0.7172-0.0610 
93.15 0.7682 O.la?b 
94.lb 0.0011 0.5411 
95-81 0.8922 0.0444 
96.32 D.92k9 0.1314 
95-01 0.95C5 0.1;81 
14.69 0.9711 0.197C 
93.81 0.9941 0.8190 
91.28 1.0221 0.9201 
90.35 1.0508 0.9b75 

I t f - b I J  kI+-P UCl/Al 
1NLt 1 I N L t l  KC* /StC 
? t SUM 

91-77 93.12 ZLL.61 

SL INLS IHCN ULV 
RAUllN hAUIAN M b I A h  

I U.052b ~ l . l r 5 ~  L."+t5 
i 0.005) 0.0941 O.i*Cc 
3-C.0116 >.03bV ('.I978 
.-6.0940 6.0Obb b . l l IY  
$-0.1>15+.043. U. la l5  
L-O. lba1-u.~crt  G.1696 
7 4 . 1  913-U.ua%c u.lbb7 
u-J.2(*iI1-U.18113 0.15lb 
9-0.2119-0.0089 0.1525 

LY~ .1~ l . -U .1157  0.115'4 
) 1 - 6 . 1 7 5 0 4 . 1 4 1 ~ ~  U.2175 

LuOVU-2 D-FAC CMtGC-LI 
r n r b c  

s - . ~ i  C . ) C ~ Y  c . f w  I 
46.59 6 .419~  0.1 l a 9  

*49.03 0.3707 O . O t Y 0  
49.15 0.3471 0.C52h 
41.51 0.30'49 0.u5i5 
47.49 a .2bV5 C.0476 
sl.52 ~ . l @ O t  0.0579 
bl...b 0.'769 0.0959 
41.51 L.2112 (1.0572 
s1.'-0 0.2bl3 0.0570 
44.98 U.28bP 0.0951 

REPRODUCIBILIF OF THE 
ORIGXNAL PAGE IS POOR 



ROTOR 2 

STATOR 2 

V t l  
I,.SEC 

31.3 
35.2 
29.6 
27.3 
28.9 
30.2 
21.3 
21.2 
31.1 
31.5 

I-I 
u)DIU I  
0.2153 
O.19b2 
0. I 517  
O.I*r* 
0.1S77 
0.16.) 
0.1552 
0.1541 
0. lbW 
0.1802 

~ m m - 2  D-PAC mtwa LOX+ 
lD7AL 1UlAL 

5A.10 0.2536-0.1009 4 . 6 2 4 0  
M.08 0.3241 0.0430 0.0107 
56.70 0.3300 000515 0.0129 
5 6 . n  O.ZIb4 0.0200 0.0052 
51-14 0.3104 0.C401 0.0097 
50.21 0.SO3Z 0.0402 0.0094 
50.A2 1.Z810 010293 0.00bI 
51.43 0-2746 0.0313 0.0012 
SO.15 0 .28U 4.Q3O 0.0150 
67-01 0.2823 0.0657 0.0148 

ro / to  ro / ru  err-*D r r r 4  UCI/AI 
INLET INLE? IWLEl II(CE1 llC(S€C 

. l  1 I# 
1.1902 1.1381 09-90 90.65 173.13 

-- -- -- 
p o i  TOT T O ~  RLIL ~ ~ O I L  &Ei, iiki i L ~ i  

1.3299 101.19 108.21 0.8349 0a2165 -?55.6 -41.3 1.7503 
1.215 95.33 95.u 0.7518 0.~128 -168.0 -62-7 l.nmt 
l.Zb5f 93.5I 93-30 0.- 0.4418 -188.6 4 I . B  1.1864 
1.2593 e1.w -6.90 0.8- 0 . 5 6 ~  -201.3 -111.4 ~ ~ 2 0  

BUY NO415, SPEED 
V-l VM-1 V11-2 V8-1 V t 2  - 1  8-2 1 M-2 PolPo 

M/SCC #/St( W S f c  WSEC W S t C  LAOlLN RADIAN 1 ~ ~ 1  
178.5 lbO.3 176.4 154.8 2.6 0.7666 0.014b 0.6178 0.4882 1.1051 
1lV.b 1lB.b 189.6 14b.O 5.1 0.6974 0.026* 0.6311 O.52tO 1.1590 
190.5 Ibl .7  '0.5 132.6 0.1 0.6261 0.0007 0.6309 OaSZbb ?.7142 
189.6 164.2 '63.4 114.1 -0.6 0.5737-0.0043 O.bL40 0.5075 I.75b1 
lb7. I  170.2 lb7.b 14b.O -1.0 0.5654-0.0051 0.5623 0.4b3b 1.7132 
161.1 164.3 161.0 1Oi.b -4.6 0.5591-0.0213 0.5319 0.4*49 ImM45 
159.5 lb5.0 159.5 95.1 -2.2 0.5254-0.0138 0.5301 O.UO2 l.b*Ol 
164.2 1t.i.r 1w.2 rc.8 0.3 o.szsr 0.0021 o.rr l3  0.451r 1.7033 
1bb.b Ib6.4 166.5 101.9 6.1 0.5496 0.0400 0.3392 0.4569 1.2095 
155.b 15b.2 155.5 101.2 6.6 0.5746 0.0426 0.5111 0.4240 I.bT10 

INCH OtV 1 W N  RnOVM-1 RHW*-2 0-PAC P l t t b - 8  LOSS+ ?02/ 
LADIAN RLGIAN ~ 1 0 1 1 ~  r o i b ~  V O T ~ L  POI 

-0.1,Ju b.la3d 6.7499 47.6' 55.21 0.3401 n.1116 6.023m O.974b 
-0.0672 O.lbl2 fbb705 5 2 d 1  39-93 6.1021 ..0+6* 0.0104 0.9891 
-0.1012 0.1453 u.bib2 55-69 b1.W 0.2940 0.0215 0.0066 0.9939 
-0.I5J4 0.1MB 0.5110 5b.64 59.11 0.3010 0.0382 0.' '11 0.9914 
-0.1515 0.1525 6 . 5 l l i  52.79 54-08 0.3231 0.01.0 0.0141 0.9905 
-0.lbVC 0.1339 j.5S15 5I.Ot 51 -b1 C.3301 0.0438 0.0132 0.9922 
4 . ~ 9 1 i  *.L5)O U.53Y4 51.43 51-36 0.3241 0.0551 0.6113 0.9904 
-0.ZlSb 0.1191 0.5115 52.19 52.bU O.3lbb O.(rblO 0.0204 0.VBV0 
-0.zs21 0.2366 0 . 5 ~ 6  51.52 52.96 o.slrt 0 . 0 ~ 7  O.OZD~ o . 9 8 ~ ~  
-0.2~05 0.2641 O.53iO 47.95 48.1) O.WW 0.0-0 0.0334 o . r8 r i  

root  94. ffi1Nl no 3 
10/10 W / W  
I N l E l  SlACE 

1.209b 1.2963 
1.2021 1.2h14 
1.1938 l.25bb 
1.1863 I . Z * U  
1.11108 1.2289 
1.1nm 1.2149 
1.1182 1.2110 
1.1171 1.2202 
1.1917 1.2214 
1.2058 1.2188 

K O Y U  Y L O I R  lO / lU  rill. ., I F F - A U  t f f - P  102/101 *W/POI FtF-AD 
INLEI I N L t l  INLET 1YLI1 l N L t l  I W L t  S 1ACE 

RAO/SEC KGlSE C I 1  1 
826.13 1.1901 1.1185 #7.V1 18.80 1.0700 0.91111 81.81 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNiFORM INLET FLOW 

Sonic Inlet Cruise Configuration 
(94 Percent of Design Speed) 

S. I. UNITS 

ROTOR 1 

STATOR 1 

OCV 
n m 1 u  
0.21w 
0.2115 
0 2 3 2 5  
0.2IW 
0.1404 
0. I O U  
0 . m 1  
0.- 
0.OIso 
o . m t  
0.1- 

mno mno rrr-m EFF-. ~11.z 
I W E l  I N E T  m E T  I*t€l KC= 

t s a  
1.11m 1.4211 m.0. .0*"7 1u.21 

v-2 
WSEC 
147.0 
1bb.v 
176.1 
174.8 
111-8 
173.1 
174.3 
174.4 
175.1 
176.4 
169.2 

n*-I *.*-2 mmo 
V I E C  V I E C  R L E l  

-149.1 54-0 1.3b35 
-161.5 18.5 1.4MO 
-187.5 -24-6 1.432l 

-9-1 1.4319 
-241.3 -12S.O 1-4153 

-2bl.3 e . 1  -150.1 -165.3 1.4181 1A21Q 

-2W.6 -1W.3 1.42lb 
-3Ob.2 -I--4 1.4320 
-321.6 -20%. 1.4341 
-334.6 -221.0 1.4191 

RU 10ll5. SCFEO CDOF n. m~mi a 4 
v e l  vo-2 - 1  8-2 -1 m-2 MRO i o n 0  m ~ m  r o z t  
IISEC VSEC I I D I U  RbD1.I L E T  ImET STACE TO1 
205.1 30.3 O.U81 0.2050 0.1118 O.4l4b 1.3073 1.1231 1-3251 1-1231 
1W.8 34.4 0.8651 0-20.1 0.1223 O.4l33 1-3M2 1.1221 1.3519 3.1227 
165.3 30.1 0.75b3 0.1748 0.7020 0.5019 1.4013 1.1172 1.3918 1.1112 
I 21.9 O.6W1 0.1585 0.U- 0.5049 1.4112 1.1135 l ~ W 7 7  1-1135 
123.5 21.3 0.W72 0 - I n 7  0.6271 O.HO8 1.3WO 1.1093 1.38% 1-1-3 
I IT .~  n . 8  o . 5 ~  0 .1~31 o.rlbs 0.- 1 . ~ 1  I . L I ~ ~  1.3t01 1.1111 
114.7 34.1 0.5728 O.1T33 0.6108 0--75 1.4051 1.1131 1-3.U 1.1131 
112.1 21.7 0.5626 0-1-5 0.60.3 0.Wl2 1.4049 1.1150 1-4031 1-1150 
110.9 28.0 0.5518 O.1LOI O.bO20 0.4984 1.- 1 1 1 8  1.4071 1.1104 
111.4 30.0 0.5644 O.llS5 0.5973 0.5015 1.bOW 1-1243 1-4159 1-1243 
113.2 31.5 0.5-9 0.1075 0.5765 0.4780 1.3090 1.1312 1-4355 1-1312 

n m n - z  o-rrc LOIS-? 
TO1.L 
o.on2 
0.026T 
0.0166 
0.0138 
0.0145 
0.0158 
0.0100 
O.OZM 
0.0279 
0.0282 
0.0384 

WON* ~ 0 1 1 0  P O ~ O  EFF-a0 €FF+ 102flOl COZl?Ol EFT-AD 
I ~ L E ~  I ~ L F ~  IMLFT I ~ L L T   LET sra* 

n IOISFC t t t 
823.56 1.1174 1.3960 85.20 05.08 1.1174 0.9819 05.20 



ROTOR 2 
RV(1 WW 

L E l  2 1 2 - 1  2 I -2 1-1 2 +I 1-2 
RAOIU U D I U  USU WSEC M E C  WSEC WISEC IISEC RADII* U O I U  

I o.mm 0.a- I%.* zm.4 132.2 1,=.5 19.4 16l.z o.21n 0 . 7 ~ 5  0 . ~ 9  0.6632 
2 0 . 1 ~ 3  o.ona 1m.s 232.7 167.3 an.? 33.2 rso.1 0.1-8 0.6978 o - u w  0 . ~ 7 7  
3 0aY22 0.OI16 1W.I 226.2 1 8 l d  1W.O 29.0 1%-3 0.1577 0.6557 0.5263 0.6306 
4 0 . ~ 3 3  0 . ~ 1 2  1w.6 2~7.6 102-7 I n . $  26.7 124.3 0 . 1 4 ~  o..o7r 0.5286 o.ac~7 
5 O . O Z ~  0.0115 181.1 1w.3 1m.e 164.2 zr.5 t1z.9 0.1- o.60~5 0.5187 0.5534 
6 0.0192 0.0141 182.0 191.2 170.5 158.8 30.0 106.3 0.1655 0.5900 0.5201 0.5300 
? 0.0152 0.0173 182.0 188.3 I--8 160.0 28.2 97.3 0.1554 0.55% 0.5201 0.5217 

o.on7 0.0063 1~2.6  1vc.8 1ao.4 162.7 28.1 w.1 0.1546 0 . ~ ~ 1  0.520l o.szm 
9 0.0036 0.0023 12' 5 192.6 180.9 161-2 31.0 105-3 0.1690 0-5786 0.5223 0.5292 

10 0.0011 0.0005 r n . 7  m5.r IR.P 's2.e 31.4 101.3 o . s m  0 . ~ ~ 8  0.407~ o.sose 

STATOR 

SL 1 M I  OEV 
RAOIIN RAOIU 

I -0.0144 0.1631 
2 -0.0410 0.i.W 
3 4.0737 0.1436 
4 -0.12% 0.1- 
5 -0.1331 0.1509 
6 4.1461 0.1341 
7 -0.1101 0.1526 
1 -0-1976 0-1781 
9 -0.2137 0.23M 

10 4.2580 0.2646 

RHm-2 W A C  - 6 M  
~ T A L  

51 -05 0-ZV60-0.1067 
33-00 0.34% 0-0218 
54.65 0.3642 0 . W  
55-40 0 - W ,  0.0260 
11-71 0.3316 0.0306 
50.25 0.31- 0.0374 
50.77 0,2939 0.021' 
51.56 0.2811 0.0339 
50.14 0.1179 0.0591 
47.86 0.2936 0.0545 

TO110 COlCO EFFJO EFT-? K l / A I  
INLET *-LET I ~ E T  INLET KcnEc 

t t sen 
I.XVOZ l . n o 1  09-39 m.27 171.19 

*IS. SCEH) C W  94. MINT YD 4 
U-1 u-2 a*-$ a*-I 

VSCC WSIC 
I&-2  198.2 0.57&1 0.4991 
202.4 211.1 0.6753 0.5231 
217.4 223.8 0.7*.5 0.5531 
233.6 237.8 0.- 0.5899 
270.4 271.5 O.Wl5 0.6338 
283.3 283.6 0.8884 0.6601 
ZW.0 296.0 0.9220 0.7025 
313.3 312.2 0.9626 0.7U7 
325.3 324.5 O.tO28 0.7479 
337-2 3 3 6 4  0.9W2 O.*b04 

V'-1 
WSEC 
205.0 
237.9 
261.1 
276.0 
300.8 
310.5 
322.6 
337. > 
345.4 
351.2 

v*-2 
V S K  
l n . 4  
Ir7.9 
190.4 
211.5 
228.3 
234.0 
253.6 
t67.5 
272.1 
271.2 

V-2 
WSEC 
167-8 
178.2 
181.1 
176.1 
163-8 
157.9 
157.0 
162.2 
165.2 
154.4 

1-1 8-2 
RADIAN IAOIAN 
0.1032 0.0146 
0.7236 0-0286 
0.6604+-0011 
0.6017~.0045 
0.5C91-0.0074 
0-5753-0.02li 
o.%z8-o.olrz 
0.5397 0.0010 
0.5680 0.03.8 
0.58?1 0.0425 

TQ2/lr l  PO2 POI EFF--0 EFF-? 
ROTOR ROTDL 
I t 

1.0723 1.2608 V4-49 V4-67 

TUN RWIVW-1 R-2 D-FAC WECA4 LOSS3 C02/ 
RAD1AN TmAL TOTAL POI 
0.7886 45.63 53.01 0.3121 0.1153 0.0263 0.9747 
O.6P19 50.50 57.29 0.3310 0.0501 0.0114 0.9815 
0.6615 53.66 59-01 0.3234 0.0202 0.0048 O.WS5 
0.6062 55.33 57.1G 0.3263 0.0210 0.0073 O.W37 
0.5WS 52-41 53.79 0.3455 0.0+07 0.0117 0.9723 
0.603+ 51.10 51-82 0.3531 0.0380 0.011~ 0.9133 
O.5%1 11.63 51.54 0.W2C 0 .~410 0.0121 0.9729 
0.5387 52.42 53.00 0.3312 0.0443 0.0147 0.W22 
0.5n2 51-74 53.50 0.3276 0.0512 0.0175 0 . W 9  
0.5+$. 48-11 49.41 0.36- 0.0741 0.0335 0.9845 

I W  NO415. SCEEO 
I -2  Con0 

lNLFT 
0.4570 1.7149 
0.4879 1.7616 
0.4981 1.T826 
G.e69 1.7733 
0.4503 1.7416 
0.4339 1.7254 
0.4314 1.7236 
0.4444 1.7313 
0.4507 1.7459 
0.4117 1.7131 

SEW-A S€Ff-v 
TOT-STC 101-ST< 

91.31 91.45 
92.90 93-14 
W.05 W.37 
93.71 93-91 
00.13 90.43 
W.31 90.59 
92.30 92.52 
89.78 w.08 
84.74 15-20 
83.11 83.60 

WORR wcmn mno r o n o  EFF-40 EFF+ ~ o z n o l  WZIPOI EF+-AD 
lNLET IWLET IILET lNLEl lNLET l*lFI STAGE 

RADISEC KGISEC t 1 S 
823.56 ( 1 . )  1.1912 1.7432 86.77 87.75 1.0723 O.VW4 90.64 



OVERALL PERFORMANCE AN0 BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Cruise Configuration 
~ 1 0 0  Percent of Design speed) 

U. S. CUSTOMARY UNITS 

**-a 
RnEc 
.la., 
a . 2  
l01 .6  
TI6  .* 
m.. 
no16 
em.9 
904.3 
w 1 . 9  
W1.f 

1001.6 

T e n 0  ?C/W EFF-bO C F F 4  WCI#bI TCZITOI  P 0 2 H Q I  OFF-A0 EFF-C 
I ~ L E T  IUL~T I ~ L ~ T  I ~ L E T  LCIVSEC nctrf ~OTPI  

? t SOFT t t 
1.1;07 1.4271 €t.Tq W.35 4+.ZO 1.1207 1.4279 66.m 09.35 

w-1 
FTISLC 

734.6 
bS0.7 
560.6 
409. 6 
397.1 
3t8.3 
352.3 
337.9 
330.8 
331.8 
339.3 

HI-I 
F T I l f  C 

5%. 5 
tb0.6 
611.1 
012.2 
625.0 
t l 5 . C  
tC5.P 
6OJ-2 
t w . 9  
612.2 
I7K.C 

LFV 
r t c c i c  

It.b!l 
13.05 
10.43 

9.54 
9.16 
t.n 
t .lU 
a.% 
7 . m  

N C ~ R F  YCPRR T~ ITC PF/PF we-rn ~ F F - c  t o 2 n e 1  ro21ro1 t r r - r c  
INLFT IMLFT INLST INLEI INLF 1 n i t 1  ?rTbct 

PP* LP*/SEC 7 7 a 
*?b'. 219.18 1.1237 1.4030 6 6 - 1 9  84.93 I . l t b 7  U.9C26 04.19 



€?St-2 
M Q E F  

5 . 6 j I  
4.416 
3-419 
2.%9 
0.619 
*.St6 
0.125 

-0.5% 
-0.953 
-0.695 

v-2 
FTISEC 

936.5 
* ] la3 
ClL.8 
831.0 
113.4 
cw.0 
a 1 . 5  
w.5 
6T4.C 
& l e a  

STATOR 2 

i o n o  P o n o  EFF-10 EFF+ NCIII~ 
INLET INLET I*LST IWLET L6WSEC 

t t SOFT 
1.1961 1.6735 80.78 82.11 3P-04 

Vh-1 
FTISCC 

t 5 9 . h  
7c3.t 
l i S . 3  
717." 
tW.7  
f.2* .4 
&PC .5 
E33.4 
(14.7 
546.1 

V b i  
F l / $ f C  

-47.7 
4 C . L  
-42.: 
- 4 1  .. 
-33.5 
0.3 
6.2 

Z2 . t  
34.1 
22-15 

CCUl 1u. PI  
TCITO 
INLET 

1.25% 
1.2231 
1-2C9S 
L.19b6 
1.1636 
I.16C1 
1.1713 
l . lb24 
1.1CZl 
1.2626 

-1nr  la 1 
C L I W  
V I C E  

1.2366 
1.1164 
1.1363 
1.1307 
1.1234 
1.1212 
1.119G 
I. 1070 



OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLET FLOW 

Sonic Inlet, Cruise Configuration 
( 100 Percent of Design Speed) 

U. S. CUSTOMARY UNITS 

815. :Pf tc  tr t t  I 
u-1 60-2 

F l I S E C  F T I S t L  
521.6 51C.5 
563-c Ci5. l  
653.6 bC5.b 
717.7 742-5 
Ob2.l 674.6 
931.1 94C1.4 
91e.2 $ c I . ~  

IO1C.F 1L:a.S 
1-67.3 lUC7.3 
1120.9 llZG.9 
1 l b b - l  I l t 5 . 7  

t t v  
r i r rw 

13.iC 
14-64 
14.31 
13.'f 
' C.11 

1.75 
7.26 
7.oe 
1-34 
t . l t  
O.7' 

1L.lTL PL*/V(. tFF-a3 CFF-P YCI /b I  
1 h L f l  l N L i 1  INLFT INLET L I U I I C C  

I t LC61  
I.L:13 1.4334 C0.3L CC.91 4?.l!3 

vn-1 
F1lStC 

516.4 
C2l . i  
tbS.0 
t . 1 7 . L  
t4G.7 
L 2 t . l  
62?.1 
t I 9 . 4  
t13.3 
6 lb.? 
5 t  1.5 

V b i  
F l l f f C  

11q.9 
121.9 
111.b 
?51.'. 

5 t . E  
95.1 
04.8 
'7.C 
93.F 

IC7.0 
1IO.C 

SL INCS I N C U  r t v  
DfSPfC CrGCCr LrFRtC 

I 1.te r . 4 ~  17.01 
2 -1.61 3.71 13.12 

PL2/ 
POI 

0.5474 
0.9146 
0.*781 
O.9822 

bCCKP YCPFF 
INLFT INLET 

RPU LPCIISEC 
~ 3 5 4 .  217.36 



ROTOR2 
L1* *f415* $PEW LtDE 10. W l M l  *O L 

SL *=I-I FPSI-2 v-I v-z w-I w-: *.-I W-2 9-8 m-a m-2 U-I w-2 m*-I w - s  **-I **-a 
DEWSF r f ~ r c  FIIS~C S ~ F C F C  F T ~ S ~ C  s?/t tc  F T / S ~ C  C T / S ~ C  t fcnet  OECRH $T/SEC F 7 n E t  F ~ ~ S E C  FWUC 

t Q.6i.6 5.Qtf .U.C 4 7 3 5  531.4 EC.4 116.5 521.1 12.3 3C.e 0 - U 6 2  0.7426 446.6 496.7 ..6*+1 0.4132 75Z.l 7zt.T 
2 & . f i e  &.?I% I IO.7 €34.3 6?&.4 701.4 l lb .7  4W.4 1C.O 3S.1 0.57V7 0.7326 701.3 ?3SA 0.7- 6.b3lO LOk.7 74t.B 
B *a104 3 r X 0  *Be-f U?.? tPtd LC7.3 tot-(, 446.1 0.9 32.) 0.6633 6.1869 757.6 7W.I O .WU B&(U W . 6  -3.1 
4 f.4te 2.710 Cft.9 7E2.5 tlO.+ 675.1 OC.1 3*.0 C.2 10.3 G.b&2l t.bb6l n14.3 Ua.9 O.&U 0.- -7.) W2.t 
5 1 . ~ 9  e5r.0 b v ~ . a  eat.& 55s.o U.C 3~0 .1  e.3 U).J O.572S 0 . 5 ~ :  942.3 w . 3  6 .9~41  0.7165 1 ~ 5 . 1  018.s 
4 l.SC3 0 . l lb  b43-8 450.4 6&b-* Se.8 Q4.0 331.7 6.4 36-S O.%37 6-157b Va7.5 PW-6 6 .WW 0.73St 1W7-1  .Ll-9 
7 O.*f3 O.671 6 S . I  652.1 627.7 ft€-a -2.3 319.0 1 -4  29.1 0.5MO t.5522 1031.4 1031-b C-WE2 t-??l9 1lm.6 e l t . 8  
0 C.fL4 C.214 C P - 0  b5e.3 CI.I.7 fTb.7 V?.* 315.6 8.6 28.6 0*5%& G.Wb* k0*2.1 l G U a €  1.U3W @.(I153 11COIl  *%O 
0 0.671 4.OCV E 3 . 7  659.9 tX - I  StE.5 167.3 335.3 9.7 30.1 C-5- 6.3546 lt33.b 1131.1 I.@&€? O.bZt9 12W. l  ST?.+ 

I G  4.0- -?).tlC &Wet bZf.4 :PC-1 527.4 110.1 ?34.4 fC.4 32.5 015275 615P1* 11?5.2 1173.T I.057T O.-bO 1i22.2 PWIB 

SL MI. FtC* t € V  lULI 
CffRCf PtCPSE P t t t i X  LfGlEF 

t -7.tt <.I7 16-01 11.41 
2 --*tZ -3.fC IC.*Z :3.c7 
3 -6.*t -7.€0 4.00 1C.13 
6 -l-(iS -I.** €-0% 13.63 
5 -2-34 D.5) br3b 7-67 
6 -2 .1  1.20 t.76 5-41 
7 -0.60 1.tv 6.04 4.05 
t -0.f4 I.% 4.20 4.43 
9 d . 7 1  1 3.f.1 2.99 

10 E.t4 2.P- t.21 2.61 

C021 1EfF-P XfFF-A 
POI 1DT l U 7  

1.3321 1Ob.52 IC6-79 
1-2754 W.05 49-70 
1.2643 Q1.20 .C.PG 
1.2526 93.75 u3.54 
1-23- ST-63 67-26 
1.2169 85.49 65-W 
1.2243 €1.51 60.24 
1.2301 E€ .B  66.41 
1.1324 83.90 €3.41 

,1.2329 62-43 kl.05 

l t n r :  H / F C  IFF-AD F f F 4  tiCltL1 ?OZ/lOl P02IVOI CFF-40 E F F 4  
IWLCl I N t F l  INLET lNLt1  LCWSFC *i.lDC COlCI 

L r SOP1 I x 
1.2023 1 .75~0  65.65 (16.13 3 7 ~  1.0723 1.2455 bP.44 L9.71 

STATOR 2 
rw ~ ~ 4 8 5 .  SPEED C ~ O E  10. PLINT m 2 

SL FCSI-1 CVCI-2 V-1 V-2 VM-I VW-f VO-1 V e 2  @-1 C-2 R-1 I)-2 P6mO TDlTP PO/PO TOE/ 
CEFPFC CCCRFP FflSLC Fl/SfC FlISEC F l t lEC  Fl/SFC Fl/SfC OFCCEE OFClEE INLET INLET STAG€ 101  

t 7 . 0 1 ~  1 .0~7  te?.': r34.8 LC.I.* t i 4 .5  111.e 16.e 40.2 1.7 6 . ~ 5 4  0.5707 1.7502 1.2310 t.3000 L .OZ~E 
2 *.I90 5.653 (112.6 714.7 C C L - t  714.1 4t5.6 -1.6 3t.b -0.1 6.bbO4 0.5Wt 1.6OtV 1.2223 1.25T9 1.0799 
3 >.a44 4.W5 CW-1 7Cb.4 674.3 766.2 436.4 - 1 b J  32.9 -1.3 0.6840 u.5G55 1.8122 1.2ltO 1.2512 1.0756 
4 2.861 2.t46 W3.S 671.5 66f.C a71.1 388.5 -21.3 30.1 -1.8 0-65980.5bbC 1.7705 1.1996 1.2374 1.G72C 
9 1.528 1.3C5 C9*.6 593.5 CCZ-0 -03.5 34C.G 4 . 4  29-0 -0.4 0.5902 G.4994 1.7020 I . I W I  1.2115 1-GbVb 
b 1.191 1.050 t65 -3  572.2 ! 7 8 - 6  *72-1 323.0 -10.7 29.5 -1.1 O.%L30 O.+I16 I r M 2 3  1*1bO6 1.2032 1.6676 
1 0.948 6.826 660.7 Ste.1 fLu-0 I t P . 0  1 6 . 5  -7.1 26.6 -0.7 0.5596 6.4174 1.6790 1.16b1 1.2072 l.O.73 
C 0.708 C.b;t tc9.1 379.9 500.2 519.0 215.3 6.a 28.1 0.1 0.%51 0.4864 I . t I 9 9  1.1947 1.216a l .MV2  
9 0.A1V 0.47C hbC.8 5 t 2 - 0  560-3 5 r l . 6  324.5 19.6 30.0 1.9 6.5634 C.+159 1.0904 l . 2 b t l  1.2OVV 1.0736 

1 0  0.174 0.162 636.7 544.0 540.9 343.3 335.8 2 7  3 6  2.9 C.5310 6.4316 I . & U 4  1.2154 1.2ObI 1.0751 

on1 6A-r 
TOTAL 

0.0931 
G.tSOO 
0.6364 
0.0473 
C.(r70L 
0.0575 
C.0736 
O.OE*> 
0.1 446 
F.1146 

PO?/ 
PO 

0 .9 lb l  
O.'#B62 
C w o i  
r . voe l  
6.9852 
0.9eI)o 
0.9850 
5-96 35 
O.VB10 
0.9799 

NCCRR Y C ~ R R  ?C/VC CI/PO fsf-fit F:.F-c TOZ/TCI CCZIPOI LFF-bo 
N ?  INLF? ?NLt l  INLET INLET I N L f l  STAGE 
PPR LT')/SIC t ? t 
n s c .  at.% ~ . ;c t ,  1 .7~36 ?3.*7 €+.a5 1.0773 0.9846 83.02 



OYERAtt PERFORMAW AND BLADE-ELEMENT DATA 
UNIFORM INLET F W  

U. S CUSTOMARY UNITS 

v-z 
FTIS&C 
97%. 
-*I 
~ 5 . 4  
U1.b 
h2.k  
nra 
1W.b 
H5.5 
H2.L 
U1.u 
bSl.1 

SL 1- fWI( OW 1- -1 -2 M Y E - Q # C l d  LMS-C ?02/ #**3 ttfW Dm-1 0.-2 *.*-I W*-2 
DKILC OWIES ~ R : E  ~ * t  t m a  rotu MI mr rm -E lwuu rtmc rrrzccc r u t  

? 4.- 4-51 12.M Sbw9 41*11 Y OdE31 0&500 1.913 00.- n & 2  ~lrh - 1 . ~ 3  4 1 9 . ~  201.1 1-4 . -1.34 4.W l2.m -41 43.M 45.41 0& "-4f 13 0.1MI -8 1.4% 04-50 Okbf Hr5J -5.a 401.4 60.4 10477S 
3 4.0 4 J 2  1 3 M  34.32 43.12 bO-lO 0.4111 OIMI* 0.0211 1.4b70 90.16 -025 0.22 -50.7 +5-9* 1- 
4 4 .51  4.61 12.00 2b.55 49-74 O.UW e a o  O~OIII  1 . 4 ~ 4  93.50 * ~ . i 4  U.W ~ B . N  -114.6 -211.1 &.Ins 

4 . 3 1  3.25 - oc.4 13.16 U.U 40.w 0 . ~ 5 1  0 . 0 ~ 1  0.0151 t.*ws 9 t . n  n.n 49.u w.u w . 3  453.- r . m r  
6 1 . 1  2 1  7-14 9-47 44-28 40.- 0 - U h  O.DI11 0.0163 l.*Z*l' *I*.* 91.05 51.00 42.m 4 2 1 . b  -541.2 1.4305 
1 4 .01  P.03 b.bC 1.68 44-01 41-98 C.41ZE 0.b513 9.0140 1.4207 9 l d 6  91.44 53.10 45.10 411.9 402.7 1.4B12 
6 0.13 $083 b.35 be51 hj.81 40.15 0.HU 0.0496 0.9125 1.4345 92.02 V2.44 54.M 41.W-101S.S +59.9 1 . M l  
9 1.10 334  5.02 5.15 4 s . r ~  40.35 0.3031 0.0- 0.0121 1-5 92.47 92.01 5s.- SOAJ-~QUJ -?lo.* I.WU 

10 1.U 3 .H 5.W 5.64 43.lt 47.03 c.31W 0-4 0.0112 1.451. W.11 09.19 S7.W 52.32-1116.0 -HZ.? 1.- 
11 3.00 5 . ~ 2  4-40 -119 0 . ~ 0 7  o.on3 o . 0 1 ~  1.4020 m.04 00.42 W..O 5s.-tae1.0 - m . 4  I.- 

STATOR 

1MW OEV 
OLCREI DEGkEE 

7.M 17.5b 
: 5-23 13.52 

1-67 ll.Ob 
4.2J 9.11 
-3.02 9.11 
-3.64 0.96 
-4.44 C.75 
-5.4b 0.5a 
4 . 3 1  0.41 
-1.04 9.31 
-b.b9 14.84 

COOE 10, W 
Ton0 
InET 

RHSUlDUCIBILITY OF THE 
QRIOINAL PAGE IS POOR 



y c - k  * C ~ I  lono romu rrr-ro afr+ l f i z / t o l  PUZ~POI ~FC-AO , 
l b r E 1  lllLET 1 k L I t  IkLLT IMEl INLET STAGE 
R t R  L W S t C  ¶ I 2 
0310. Sb.70 l .ZlZ9 1.7b9, Ob.14 1.0119 0.9079 Ob.20 



OVEHAU 

' UNITS 

r PERFOR- AhJL) 8 
UNIf ORM IFILff 

Sonic Ink, Cruire Confi 
t l o o ~ o f  bilwign 

$1 m? WCII CtV T L W  WCM-I  KmW-I +CAC f M C A 4  LCSS4 PO21 m C C 4  1EFC-A 0'-1 8'-2 mL-1 VO*-1 PUIW 
EtCLEt CtC@EE r L C * t C  t f C I C t  ? M I L  TOTAL PO1 TCl 1CT CEWEE M a f E  fftSEC ClflEL 1W6T 

I 6 . ~ 3  5 . t ~  I'L.50 st.11 4i.u 37.91 0.4904 0 . 2 ~ ~  G.OW 1.43r4 ~1.57 e 6 . t ~  Y.w-I?.~z -519.1 1 n . r  1 . 4 ~ s  
2 +.I1 4.90 13.- 45.W 92.7- 43.66 G.*WS O.lt l t  C.MC? 1.4512 84.25 C3.4U 4u.37 4.6P 481.9 W.5 I.4bbI 
3 t.32 5.6C 14.74 34-43 42.81 47.21 0-Me? 011027 &Ol t t  l.Sb3b W.lS 96.24 43.53 *a01 -11.2 '1G1.Z 1- 
4 0.71 5.84 13.t) 2L.93 42.72 U7.10 0.4702 0.05bO 0.0151 1-4695 . L A O  94-Ob 44-13 19.21 -?lS.2 -22C4.0 4.- 
5 -0.16 4 . 4 ~  6.m 14.1? 43.19 4 c . 2 ~  c.rste 0 . 0 3 ~ .  6.00.7 I.~SI? rS.50 *I.% 5o.n 36.61 459.0 1.4U1 
6 6 . 3 2  ?.be ' 7-18 16-23 4Z.U 47.64 0.4384 0 0 . t 4 0  0.61?2 1.4537 93.W 93.62 52.58 42.M 328.4 -5ab.r 
7 6.44 5.28 6.824 0 .3~  43-14 47.68 0.4281 0.0514 0.4132 1.4541 93.W 52-78 13.b4 45.34 472.7 -589.1 l.itS2 
0 . 1 4 t.77 43.94 w.c. t.r13+ o.oe11 o.crr?r 1.4,- ~3 .34  c2.w w.br *1.64-101t.3 +u.r 1.4irs 
9 0.99 3.22 2 5.64 44&3 4b.22 C.4W3 (l.O*le C.Ollu 1.W16 92.tl 92.20 55.b1 50.03-1GbJ.5 4 * % 3  1.4nb 

10 1.4L 3.tt d . lJ 5.72 43.97 47.67 0.20.9 O.Ot'3 0.0154 1.4041 Pl.12 W.61 57.20 52.U-l l l t .9 -149.1 I.UI1b 
I 1  2.73 4.45 a.41 4.00 4U.W 44.3t 0.4Ct7 0.OtIT O.Cl.2 1.5163 91-12 96-56 59.62 15.63-1161.9 -107.5 1.4bW 

SL CPSI-I (PSI-2 V-I V - i  VM-1 
DFbRfE OtCIfC Cl/dlC CTfSCC fl/SfC 

I 11.620 ?.as? k40.6 507.1 45t.7 
2 7.136 '-4- P41.3 573.3 553.3 
3 4.102 3.~183 rZ3.6 666.4 t.ur.0 
4 3. l t9 2.877 CGt.4 t12.3 t i4.3 
5 1.441 1.535 745.0 !,SD.4 t11.4 
b 1.027 1.179 727.2 595.6 611." 
7 0.818 0.963 714.1 596.5 t.OL.6 
8 0.66C C.7@7 716.3 597.4 617.6 
9 0.510 0.621 715.0 t03.1 cl4.6 

10 0.316 O.4Ot 711.e 609.2 6tt.c 
11 0.113 O.lb1 667.9 562.9 577.7 

NCPlk WCOIR TO110 PO/PO tCC-bll t F f - V  1021101 PO2/P61 t$F-b6 
1NLfl 1NLtT INLf l  lhLt? INLET IIlLt? STAGE 
UP* L I I ~ S ~ C  r r 
e?22. 2 1 1 . ~  1.1267 1.4504 66.73 nf.40 1.12b7 0.9810 ae.73 



1L l tC  CLInLI  ICF-b6 IFF-? Y ( l # A I  
INLET I L L f l  lNLt7 I m C T  LBC/StC 

1 t S F 1  
1.2211 1.€74Y t.*.?O U.2P 3C.27 

INCM - I V  
F F C L I f  @ F P R t i  

-4.3t q.50 
-0.CP 10.1- 
-2.0: 8.47 
-6.13 7.61 
4.32 8.GC 
-bet)  7-32 
-8.16 8.00 
-0.7: 0.65 
-0.86 I3.Cb 

-11.14 14.- 

1WW-2 C-PAC O*Chb-8 LCSS-t hi/ 
TPIAL 1CtbL *GI 

54.69 O.buVb 0.1170 6.0249 . C.9720 
$0.15 0.3C97 0.0t34 0.0143 O.'ib$I 
tl.*t 0.3465 0.0210 O.OOLZ 0.9939 



#* W 1 5 .  YE€# tOOL W e  m l N T  (ID 1 
*-t -1 *a wt/- -2 0 -  I* w ICI Uli u-a w-1 a*-: w-I u * 4  

C T ~  ~ C R  ~imc nnu amcr sclltt ~ t # t a c  nnic f T ~ C  n#s 
w . 2  ~ 1 . e  o.wu 7m.i  0.0 91.4 0.- o.rsar w2.b sm.7 0 . m  0 . 5 s ~  m . a  ee.8 
MOO* YS.3 LU.2 00tPw b47.1 0.0 45.1 O.bL01 0.0204 5SI.S H1.4 &-Ll Ol5WT #bI WI.7 
BUII mn MS.S o m *  nr o.o u . o  & b u r  s.?w rrt .2 w7.r 0.- oror* w.0 u r . 5  
+A wd -9 o.no1 *rr:t 0.0 ,o.o 0.u- o - n n  m.r rr.r o a r  hwrr -4 -r 
fH.9 LII.1 iY.* e*wI ' f  -4 &O St& 0- Oab888 I l h L  a . 2  &#SO rM.0 TST.3 m.o m . 2  ws.1 e m -  ~ 7 . 7  0.0 s1.8 O.WI o.aw om.*  on.^ *.ow 0 . 6 ~ s  I~O.B nr.1 

UF.O *ttd ULI 0--1 J tjb I 0.0 at.) o.i* O.-S IOL* -1 h 7 Z Y  I~*C.O BHII 
6m.1 ax.. o**m MA; e.o w.6 o ~ x n  0.- w w  rw.6  r.mt o . 7 ~  1m.r OSLO 
~1.t-a 6n.I ~ b . 2  w . 7  0.0 s0.4 0.- o.mtz 1ae7.e am.* 1.1- O.TTOZ 1111.z IU.* 
u 7 . t  b~0.1 n4.4 wo.8 0.0 ro.1 o.b?rr 0 . 4 0 ~  10~8,s 10m.s a-rwo o.ras8 1ns.r a r . 3  
w.9 6)tj -2 0 . m  3~4.0 0.0 2 . 5  0 . m  0.- u1 .e  m . 9  1 . 1 ~  0.- &.r 930.6 

SL l%tS lwn DF1 TtC* -1 I((BI*-t WAC - A 4  L O S H  W/ t L W 4  aW-4 &*-I B * J  -8-1 W-I COIlO 
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STATOR 1 
PUY W415. SCECG CtCl 44. PCINT MI 1 

€PSI-2 V-1 V-2 VP-1 V*-2 VB-1 V C ?  (L-1 0-2 1-1 1-2 P C l P t  7@/1V W/PO lC?/ 
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5.104 811.7 631.b 6W.4 b21.4 618.2 113.4 45.C 10.2 0.7105 0.5554 1.3a3 1.1223 1.L142 1.liZS 
3.345 L29.0 MO.1 632.9 b22-0 536.4 101.3 46.3 5.1 0.7SC4 6.5595 1.4Wb 1.lIbO 1.3113 i-llb., 
2.3U Wb.9 b7P.2 b3b.6 b?0.4 416-3 98.5 36.9 9.0 0.709C 0.5+91 1.3964 1.1113 I.36bb 1.1113 
1.226 123.2 3Q5.l 612.0 5PC.5 3C5.4 q7.2 12.? 8 .  0 3  2 1.3H5 1.1043 1.3582 1.1-3 
0.064 1m.7 595.0 609.1 IC7.t -62.0 93.b 30.7 9.1 0.6271 0.5206 1.Y70 1.1054~ 1.3559 1 . 1 ~ 5 ~  
0 . n ~  e9o.t 5rz.s aos.7 se5.b 3 5 0 . ~  91.8 $0.1 8.9 o.6116 c.5163 1 . ~ 5 4   tost st 1.3549 1 .1~57 
0.692 690.0 5C9.5 6CC.8 sb?.b 341.1 90.0 29.6 8.6 O.tO96 1.J133 1.3123 1.1011 1.WJb 1.1011 
0.545 bCI.5 5qZ.b bOB.2 5Eb.4 137.2 5 ?em? 6.3 O.bOb4 0. l l lO L.%US 1.1102 1.3583 l . I I0d  
0.330 b*S.l 517.2 59=.9 586.7 339.4 111.6 2q.l 10.8 O.LJ23 O.51W 1.5b71 1.1160 1.36- 1.1162 
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b1b.4 
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-4.1 
m.r 
T55.Y 
742.a 
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b59.6 
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babe# 
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OVERALL PERFORMANCE AND BUOE-ELEMQCJT DATA 
UNIFORM INLET FLOW 

Sonk lnlet, CrUi l~  Confiimtlm 
(04 Psmt of lWgn Sped) 

U. S. CUSTOMARY UNITS 

I#rtoRl 

rma nWw+l UOVlC1 O I Y  #a4 I0SS-C 'U It-+ 8 r C t A  @'-I @*-I -.-I 
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$ 4 . ~  42.10 wrts 0 . ~ ~ 1  O.B+IT e a t 1  1~1.s n.sv 19.~1 -S*W 3sa.e 
SS.11 41.01 W o n  6.IU.b IdOW 0&20 1 4 U B  12.2) 11.81 43.12 8.11 -b1b.l 
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e I ~OCI e a 
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STATOR 1 

V t t  
clnK 
111r1 
1U*@ 
w .l 
H.8 
11.1 
12 00 
-01 
11 .? 
90.4 

10t*1 
1I1.1 
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so.). O.W.1 
rr.n 8.- 
41.00 O.DO¶b 
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OVERALL PERFORMANCE AND BLADE-ELEMENT DATA 
UNIFORM INLEt F W  

Son'i Inlet this Configuration 
(WPercentof UesiQlSpaed) 

IFF-I  X € F H  
701-Z1C lOl-f?G 
bb.m b9.U 
11.11 n.os 
01.51 M.14 
90.14 W.59 
*2.* *2.55 
92.50 9t.H 
92.09 9 2 4 s  
91.24 9l.W 
w.w .d.m 
m.12 m* 
0 9 4 1  W.10 

mom * S ~ R  m n o  rorro FCC-60 ECC+ 1021161 tO21~01 t f f -bo  
I k t l  l r r l l  1mt1 l m t l  IWtI I U t l  S l lW 
am LPWMC s I I 
7.W. m.1) 1.1123 1.m- Y.03 00.W 1.1123 0.9032 M.03 



U :.$I-1 
DcChtt 

I b.. 1 1  
i 6.L.. 
3 4.92- 
4 3.14: 
: 1.~a5 
.r 1.C29 
1 J.16* 
8 L.350 
e &.or: 

I t  -&.CIS 

v - l  
*r/stc 

m9.c 
lb2.k 
1bt.l 
1ia.2 
b56.C 
e21-1 
EIW.4 
62b.b 
t31.0 
-1.2 

STATOR 2 
b - i  rr-1 

LIEGREf 
0.0 O.bI78 
1.5 0.6317 
0.0 0.6309 

-u.2 G.6140 
-0.3 0.5623 
-1.6 0,537, 
-0.0 0-53W 

0.1 0.5373 
2.3 0.5392 
2.0 G.5111 

vv- 1 
FlISEC 

,25.8 
569 .b 
599.4 
eL4.4 
55. .5 
539.0 
541 -4 
550.3 
54C .9 
>la.: 

LOSS-P 
1 @l l L  
h.Oi3b 
O.OlO* 
0.0066 
0.0097 
L.irl+J 
0.0132 
0.0173 
0.073s 
0.Ci36 
0.0334 

t€FF-* XEFF3  
mi-sic 701-sit 
98.14 98-22 
90.65 w.95 
90.83 91.12 
93.22 93.43 
88.58 88-90 
Oa.78 68.08 
W.42 89.10 
86.82 87.19 
02.00 82.W 
00.28 80.U 



OVERALL PERFORMANCE AND BUDE-ELEMENT DATA 
UNIF 3RM INLET FLOW 

Sonic Inlet, Cruise Confiration 
(84 Percent of Design Speed) 

U. S. CUSTOMARY UNITS 

Rome1 

W O  CDICE t F F 4 0  EFC-C WIIAI 102n01 ~ 0 2 1 ~ 1  EW-M EFF- 
R E ?  1-T R E T  l*LFl U W S E C  R O ~  r m a  

r . SOFT 1 1 
8.1174 1.4217 90.0. 90.57 40.U 1.1174 1.4217 .O-01 90.57 

SL Y I a S  
(IQCC 

1 4.49 
2 2.2# 
3 -1.92 



nr- a.4 
1El O n R E C  
Ia8.07 m.bb 
9 7 J 5  45.20 
*I Y 45.- 
Y.Y, 0.- 
13.- ss.52 
93.22 
-.5b 54-13 
.3.2, S7.U 
08-S2 YAI  
6*-U W-51 

STATOR 2 

I R C ~  r c v  
CFGREF O€U€E 

+.*b 9.35 
-7.35 0.68 
-5.37 C.23 
-7.18 8.26 
-7.67 8.w 
-C&I 7.bn 

-10.32 8.74 
-11.32 10.10 
-12.2b 13.55 
-14.7C 15-16 

l(lFII-7 D-FCC RE6b-R 

RCCPI Y C N I  
1RLFl INLET 
n*s L8M1SEC 



FAN INLET OYNAMIC PRESSURE DATA - 
SONIC INLET, UNIWRM FLOW CONFIGURATION 

(Complcth-T-) 
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POWER SPECTRAL DEhSlTY DATA 

PLOT REC. 
CONFIGURATION NUMBER 

Approach Sonic Inlet Position 
~ t b d r c h N o =  .9) 064 

065 

Takeoff Sonic Inlet Position 033 
( lktat Mach No = .9) 133 

233 
41 3-80-50 333 

433 
533 
633 
733 
833 
933 

Cruise Sonic Inlet Position 005 
(I 00% Speed Near S t d )  105 

PERCENT SPAPJ 



POWER SPECTRAL M N S l l Y  Approach Sonk Inlet Position - 3 hm@mt @m 

rrn o m  11/IU?4 

IRANSOUOR S'h MOO NO S W S  

fNGINK OlEPATl)i0 CONOIIIONS Fn M Wt 



-1 POWER SPECTRAL DENSIN , Approach Sonic Inlet Podtion - 6 Percent Sgn 
. . - -. -- - 

E N G ~ R ~ G  NO 704741 S ~ A W  no SOB T H I  DATE LL/LZ/74 
 AM NO 00SBD) nlc NO 001 c n ~ n r n ~  rrc 007 
rnnvrrt r w  0.40 w. MOIEES Or 61800M I 

IMS LEVEL ( ING UNllS] 0.$tl7t*00 WS LEVEL [Mv]  O.l6@)E*m ' 

S1N MOD NO SEWS TIANSDUCEI I 
LOCATION I 
ENOIUE OPElAnNG COcrolllONS 6" NI W 



_ I  POWER SPECTRAL DENSITY Approach Sonic Inlet Position - 0 Percent Span 
- - - -- - - - - - - - . - - - - - - . . . - -- - I 
ENGIIIG NO 104741 STAND NO so@ r tsr  DATE 12/12/74 
mrr t;o OODaOs ntc  h o  O H  C ~ N Y E L  YO OQI 

ANALYZFR I W  8-40 ME DtGlEltS 06  H E E W Y  

RMI Lf +'EL f tNG LfNlTI 1 0 .l#66&!*00 RMS LEVEL ( M .  1 O.#l#E*m 
IIAN$DJCEI. SIN MOD YO SEMI 

LOCAlIOh 

EWGINE OlElATlNO CONOIlIOMS I n  MI N l  

1 ,  , I  ' I '  i 



POWER SPECIRAL DENSITY Approach Sonic Inlet Position -- - 20 Parcent Span 

FREQUENCY. Hz 



-1 PC WER CPECY'!' DENSITY 
. Approach Sonic Inlet Position - 40 PMeant Span - 
~ W G I R ~ G  NO 704741 n m ~  wo SO0 M~DIR IWlt/.lb 1 
r u t  NO OOOIOI mrc rrc OII WNYCL NO 001 
A W L V Z i P  1'11 e.40 n. DfGRrU Of FREEOOY 

I 
u r s  ~ r v r :  [ w~ win; O.lEO7C*00 uu u v r ~  rcrl 0 . 1 - a  
IUWSPUCSI  5, N MOD NO SEN5 

LOCAI1O)S 

m m 





- a  POWER SPECIM~ DENSITY Approlch Sonic Inla Wition - 80 Rarcant Sgn 



Aowoodr Sonic Inlet Position - 91 PeraM Smn 



POWER SPECTRAL DENSITY Approrch bnic Inlet Poritlon - 84 Percent m n  
-----l 

?#St DAn I t / l t / 1 4  , 
TI.*# NO oo~aoa ~ I C  NO o w  CWUIM~L NO 007 
AMALVIII #W 8 - 4 0  HI DIOn#l$ 0 1  *##EDOM 

[#NO VII~ 0 .80tt l rOO u U V ~ L  [ M V  0 . I 4 U . 0 8  
MOD NO 68W 

LOCATION 

lW0lNk OCIIblINO CON01110NS 1n MI 



POWER SPECTRAL DENSITY Approach Sonic Inlet Position - B7 Percent Span 



POWER SPECTRAL DENSITY Takeoff Sonic Inlet Position - 3 Rmnt Span - ----- ------- - 
i n 1  DATE 12/12/74 

irrr NO 008888 t tc  NO 0S1 cnhwnti m, 007 
OltQtaas 01 rn l tM)M 

SIN MOO NO 

'1 lNOtNt OI I IAI INO CONDI~IONI fn 

rntourncv. nt 



a POWER SPECTRAL DENSITY - T~kroff Sonic Inlet Position - 6 Percont Sprn - - 
IYOIIIO NO 104741 STAND NO *O@ I ~ S I O A I ~  lt/tt/74 . 
im NO OO88W IIC NO 18s c n r c c ~ ~  wo 001 I 

AYALVZEI DW I.40 Ma MORHS 0 1  HEEOOM I 
nus uvtr [so UNIW) O~S72III*OO m ~ t  u v l t  1 M V )  O.¶2BlL*DS 
I R M O U C S I  SIN MOO YO l g h l  1 
LOCbTION 

INOtNI OWRAIINO CO)(MlIOW) 1. NI Nt I 







POWER SPECTRAL DENSITY . Takeoff Sonic I n  t i  - 40 Percent m- 
EN01110 NO 704741 WAND NO )OI m? Dhr€ 12/12/74 
TAN NO OOIIII erc NO 4 N  CWML NO 007 
hNALVZf1 8W 1.40 Mm D ~ t l S  ff Hl tDOY 
IMS 1tVtL [ tNG UNITS) O.l8@7t*00 UU L f W l  [ M r )  O-!Il?f*O) 
114NSDULkI SIN MOD NO rU(L 

LOUTION 

tN01Wt O?ElATlNO CONDITIONS Fm M Nl 



POWER SI'E ORAL DENSITY Takeoff Sonic Inlet Position - 60 Parcent Span 
61RIG NO 704741 STAND NO re51 o A n  12/12/74 I 

TAPE N- OOBBII REC NO 693 CWANNEL NO 007 I 
ANALYZER BW 8 -40 HI DfOlEES Of FREEDOM 

RMI LEVEL I EN0 UNlT5) O.I41OE*00 RMI LEVEL [MI ] O . # O Q I E + ~  

TRANSDUCER SIN MOD NO 5€ N5 

FRIOUENCY. H1 



z r ~ l  
POWER SPECTRAL DENSITY Takeoff Sonic Inlet Podtion - 80 Percent Span --- ---- + - -- - -  -. - q F - ~ ~ i % g k i ! E ~ ~ - ~ ~ r  - -- ---- - - €NG,LIG HC 704741 SIANP NO 1 -- - -- - --..A- rrrr D & n  i?./l2/74 

--*- . .  . - - L E N  N o.~mn*. IMS wr [ M W ~  o.1lar.m 
--- 4 - ItANSOUCtI I lk MOO NO SEWS 

.+. - --- - -- 4 - -  --- & . . - I  --I--- - - -C- -1 -- 
1 ENGINE OPtRAllNG CONClTlONS fn NI f u  

i I 



POWER SPECTRAL DENSITY Takeoff Sonic Inlet Position - 91 krcent Soan - .  -. - .- - - - - - - - - - - 

TT--GLtt NO 704741 STAND NO SO# TEST DATE 12/12/74 

3 i ' i  i ' i  i 
I I : I 

i 1 I I . I  - i " - AM NO OO9SOl HC NO 791 CWNINOL NO 007 
ANALYZEI BW 8 - 4 0  h a  D€GW!ES OF RLfOOU 

IMI LEVEL [ONG UNITS] O.S701€*00 #MI LEVEL I Mr 1 O.ZlbbE*W 
ISDUCEI SIN MOO NO StNI 
LllON 



POWER SPECTRAL DENSIW Takeoff Sonic Inlet Position - 94 Percent Spon 
I ;:' 'W,, , -*-; 

I . I i J I ' , €NG,RlG NO 104741 STAND NO Rn OAR IZ/lWl4 , 



POWER M C i R N  DENSITY Takeoff Sonic Inlet Position - 97 Percent 

I 
I 

m m 



0 POWER SPECTRAL MNSITY Cruise Sonic Inlet Position - 3 Percant Span - 
1.- , - - 

EhGlLIG NO 704741 S I W D  NO m o A m  12/12/74 

1A*€ WO RZC NO -tt NO OQI 
ANfitVZEl B* 6.40 Ma MGllHS OF HEEDOM 

I O . S ~ + 0 0  ULIU~S~IUI) 0-3161E*- : 
SIW MOD W SEWI 

I 



Cruise Sonic Inlet bition - 6 RKent Soan 



POWER SCCCTRAL DENSITY C ~ i n  Sonic Inlet Position - - -- . . --.. --, - - -- - .- . .. .. . . - .- - - 
t n t t n ~ a  uo 7 0 4 7 4 1  IIIMO no 
rAr#  nc 000011 n t c  no L O 6  

' I n A I I I G u C I n  

fN0l)lf O C f l A l l N O  COWOIIIOWS I n  



POWER SPECTRAL DENSITY ~ruia, Sonic Inlet Position - 20 I*. cent Sprn . -. .----- 
t ~ a t n ~ a  NO 704741 STAND no S?@ lhf OAIE l t / l t l 7 4  
TAP# NO 000011# ntc w? YO6 CMIHN~L ND 007 I 





o POWER SPECTRAL DENSITY Cruise Sonic Inlet Position - 60 hmnt  Spm------ 
3 # i & L - ; 0 ) 7 4 1  LIAMO no M  AS^ DATE l t l l t l 7 4  
-d TAM no 0 0 0 0 6 a  I l C  no 608 CMrkML NO 007 
3 LYALIZM 6W 6.40 H, DlORlfl Or W6800Y 1 
--..- . i - IMS ctvrc (Ewe unns I O . H I I C * O O  DMS uva [ M V )  0 . S t S W I O )  I 
--. -1 IIANSOUCIR SIN w YO s r m  ---i L ~ c ~ ~ l o I I  

I 

&?l%WS OMRA1INO COWOltlONi Ir M M 
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0 POWER SPECTRAL DENSITY Qpim Sonic Inlet Position - 80 Rmnt Spn - - ---- -- --- 
tN0;Rl0 NO 704741 SlAND NO am TESI D.W I u l t / ? 4  
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