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ABSTR A'C‘T

Plotted and tabulated heat transfef data from the thin-skin thermocouple
test phase of a joint AEDC-MSFC experimental test program ere presented
herein. This document being designated as Volume II of III presents data
répresentative of the reentry event of the booster alone configuration.
Volume I of this serles presents heat transfer date eppliceble to the As-

cent Configuration, Booster plus Orbiter Configuration.

The model from which these data were generated is a 0.009 scele replice of
the Convair B-15B-2 Delta Wing Booster. The test was conducted in the AEDC
VKF 50-Inch Hypersonic Tunnel B at a nominal freestream Mach 8, Reynolds
number 3.7 x 106 per foot, and sngle of attack range of O degrees to 60 de-

grees.

Thermocouple measurements are reduced to heat transfer coefficient ratio
(H(TO)/HREF), and these data are presented as plotted variations versus lon-
gitudinal, lateral, and vertical local model positions. Tabﬁlated values

of these data are presented in the Appendix of this report.
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SUMMARY

A Joint AEDC-MSFC experimental test program in the VKF 50-Inch Hypersonic
Tunnel B has been conducted to determine detsiled heat-transfer distribu-
tions on Phase B space shuttle configurations. This report presents the

data for the Booster reentry event teken during the thin-skin thermocouple

phase of these tests.

The configuration investigated was a 0.009 scale replica of the Convair
B-15B-2 booster. Data were obtalned st a-nominal freestream Mach number

of 8 and Reynolds number of 3.7 x 106 per foot. Angle of attack was varied
from O degrees to 60 degrees. During the higher angle of attack (c=230 deg.)
portion of the reentry configurastion tests it was desired to obtein turbulent
boundary lsyer flow over as large a portion of the model as possible. To
accomplish this carborundum grit wes élaced on the windward surfaces (bottom)
of the booster. The application method consisted of dabbing smell dots of
Barco Bondqb expoxy in about 1 inch intervals over the entire bottom surfaces
of the model and then sprinkling the surfaces with No. 46 grit (= 0.015-1n.
diameter). Several pieces of grit adhered to each dot, resulting in model
surface irregularities approximately 0.025-in. high. Test runs where this

technique was used are noted in Teble 2 Test Conditions ss - grit-on.

Data generated from this test are presented as plotted variations of heat

transfer coefficlent ratio (H(TO)/HREF) versus non-dimensional longitudinal,



SUMMARY
(Continued)

lateral, and vertical local positlons of the model. These date are srranged
per component of the booster and as a function of angle of attack. Tabulated

values of the plotted date are located in the Appendix of this document.



CONFIGURATION INVESTIGATED

The booster model was a 0.009 scale replica of the Convelr B-15B-2 Delta
Wing Booster furnished by the Convelr Aerospace Division of General Dyna-
mics Corporation. It was machined from 17-3 PH stegl to a nominal skin

thickness of 0.04 inch.

Configuration deteils are tesbulated ih Tables 3 through 7 and a model photo-

graph is presented as Figure 1.

MODEL INSTRUMENTATION

The booster model was instrumented with 342 iron-constantan thermocouples of
which 291 were used during the booster reentry event of the tests. Thermo-
couple locations asre shown graphically in Figure 2 and a tabulation of the
locations of the thermocouples used during boostgr reentry test is given in

Table 1l

Thermocouple outputs were recorded on megnetic tape by a Beckmen digltal
data system at the rate of 20 times per second from the stert of the model
injection cycle until asbout 5 seconds after the completion of the pitch mode,

and the model returned to angle of attack of O degrees.



8ADSAC
NO.

TC

TABLE 1

BOOSTER THERMOCOUPLE COORDINATES

FUSELAQE

Xx/L PHI
0.0 [} '
0.0137 0
.OISZ 180
«027

.0543 [

.283 0

.316 0

8ADSAC
NO,

FUSELAGE
X/L
_-360

440

.586
.625

. 700

734
- T70

928
60

UPPER CANARD SURFACE

x/c

Y/8



SADSAC
NO.

169
170
171
172

17
17

220
221
222
22

22

225
226
227
228
229
230
231
232

234
235
236
237
238
239
2ko

200

226
227

241

 BOOSTER THERMOCOUPLE

TABLE 1 (CONT. )

LOWER CANARD SURFACE
X/C Y/8

LOWER WIN
x/c

.25

.50

STABILIZER
z/8
.10

Y/8
.10

G SURFACE
/s
.10

COORDINATES
SADSAC TC
NO. NUMBER
13} 242
242 24
24 24
24 245
24 246
24 24
24 24
24 25
249 25
250 255
251 256
252 257
25 258
225 28
256 262
257 263
258 267
259 268
260 269
261 270
262 271
26 272
2 273
265 276
266 277
267 284
268 285
269 286
270 287
271 288
272 289
27 290
27 291
275 292
276 294
277 295
278 296
279 30
280 30
281 305
282 306
28 307
28 308
285 309
286 310
287 313
288 314
289 318
290 319
291 320

LOWER WING SURFACE

Xx/c

59
‘893
.867
.901
.935

Y/S
.25

.30

.35

(%

. .
— e e — e (R =\
o



TABLE 1 (Continued)

BOOSTER WING THERMOCOUPLE COORDINATES iy

WING THERMOCOUPLE 1DENTIFICATION NUMBERS
o = Lower Surface
e = Upper Surface

% Chord

% Span O%(LE)| 5% | 10% | 15% | 20 | 33% | 40% | 50% {-60% | 70% | 81%

10% Upper 200 201 202 |28 | 24 205 | 206 | 207

10% Lower 208 | 29 | 20 23 | 214

15% Upper 215

15% Lower 216 211 212
20% Upper 217 a8 | 219 220 21 22 | 23
20% Lower 24 | 225 2 | | 28 | 29 | 83.3% | 8.7% | 90.1% | 93.5%
25% Upper 230 . 231 22 | 233 | 234 235 2% .| 23 238
25% Lower 239 | 240 a1 | 242 | 243 244 245 246 241
30% Upper 28 249 250 251 252
30% Lower 253 | 254 | 255 | 256 257 258
35% Upper 259 260
35% Lower 261 | 262
40 Upper 263 264 - K 25 26
40% Lower 27 | 28 | 269 | 210 2 am
45% Upper mn 274 ‘ '

 45% Lower 215 | 216 87.7%

50% Upper an 218 219 ) 280 | 281 | 2% 28
50% Lower 841 285 | 286 | 287 288 | 289 | 290 291
55% Upper 292 293 .
55% Lower 294 | 295 ’ 82% 88. 1%
60% Upper 2% 297 298 299 300 301 302
60% Lower 303 | 304 305 306 | 307 | 308 309 310
65% Upper 31 [ 312 [
65% Lower 313 | 314 . !

70% Upper 315 316 37

10% Lower 318 319 320




TEST FACILITY DESCRIPTION

Tunnel B is a.continuous, closed-clrcuit, varisble density wind tunnel with
an axisymmetric contoured nozzle and a 50-in.-dlem. test section. The tun-
nel can be operated st a nominal Mach number of 6 or 8 et stagnation pressures
from 20 to 300 and 50 to 900 psla, respectively, at stagnation temperatures

up to l350°R. The model may be injJected into the tunnel for a test run and
then retracted for model cooling or model changes wlthout interrupting the

tunnel flow.



TABLE 2

' TEST CONDITIONS

TEST TITLE: AEDC-MSFC Phase B Heating Study - Thin-Skin Thermocouple Phase

TEST NLNB}:R: V71162 ____TEST FACILITY: AEDC Tunnel B
TEST ENGINEER: W- R. Martindale & R. K. Matthews

TEST DATE: May 26-29, 1971

10

Tun Model] Free | Total | Total | Taw * [RNX106] Phase gorg::::- Po:g:?“m
No. [Model Configuration Kentification| Scale S;x{:::x Pr(::;s:)re T;r;;’. Ttotal] Ft ?r‘::ge spacing (in.) | (degrees)
| 5c | %e Number | P | 0 Jeards [on

1 Booster + Orbiter 0 [0 p.009] 800 | 87 [1339 J1.00 | 3.75 | NA |2.22] 23] off o | ol o
2 ‘ 858 11347 3.72 =1
3 856 | 1346 ] 3.72 5 |
4 | 4 | 858 i 3.75 1.72 0

5 859 [1347 3.73 .72

6 858 1338 | 3.76 .22}.118

7 4 859 1346 3.73 .38

8 7.93 149 1249 0.74 234

9 ‘ | 1438|1234 0.75 il 5
10 $ 1 151 1233 0,77 5
N 1 8.00 | 87 [1342 3.74 I st o
12" [Booster 861 |32 3.76 -1 - of !
13 1 IR 860 l131 | 4 |3.75 v 1- 1-1¢ L5

** X axis paraliel ¢o stream (+ downstream, -upstreatp) * Taw = adiabatic wall temperature

Y axis (+right, -left, as viewed from the rear)
Z axis (+up, -down)



TABLE 2 - Continued

TEST CONDITIONS

TEST TITLE: AEDC-MSFC Phase B Heating Study - Thin-Skin Thermocouple Phase

TEST NUMBER:

VT1162

TEST FACILITY:

AEDC Tunnel B

TEST ENGINEER: W. R. Martinda].e & R. K. Matthews

** X axis parallel to stream {+downstream, -upstream)
Y axis (+right, - left, as viewed from the rear)

Z axis (+up, -down)

* Taw = adiabatic wall temperature

TEST DATE: __May 26-29, 197
Run Model] Free | Total | Total | Taw* |RNX106] Phase m::r- " ngg:l
No. |Model Configuration Identification] Scale | Stream | Pressure| Temp. Tiotal] Ft - |Change r . osition
Mach | (psia) CR) Temp. | SPacing (in.) | (degrees) :
. 1
Sc | % Number ©B I T 0 e g M} a
14_|Booster 0] 0p.oos | s.00 | 858 1347 J1.00 {372 fwna - | -Jore]o]o] s
15 7.93 149 1225 0.76 0
16 150 1223 0.77 -5
17 ! 149 219 0.77 5
18 60 8.00 857 1353 3.69 60
19 50 855 1340 3.74 50
20 40 857 1338 3.76 o 40
121 40 856 1342 3.73 jﬁ: ) 40
22 60 860 1343 3.75 60
23 10 856 1344 3.73 Df f 10
24 20 856 1342 3.73 0
25 30 857 1346 3.72 30
26 ¥ 30 p15) » | & |87 fizap VEEREEARE M

11



TABLE 2 - Continued

TEST CONDITIONS

-r}s'r TITLE: AEDC-MSFC Phase B Heating Study - Thin-Skin Thermocouple Phase

TEST NUMBER: VI1162

~ May 26-29, 1971

TEST FACILITY: AEDC Tunnel B
TEST ENGINEER:”' R. Martindale & R. K. Matthews

TEST DATE:
Run Model] Free | Total | Total | Taw * | RNX106] Phase gorgﬁ:r- . ngg:l
No. |Model Configuration Identification St;{':::x Pr(::is:)re T:.:;J. Ttotal Ft ?r::f,e Spacingr(in.) (os on)
Sc | S Number °F) Y0 70 1ar11 6 T ™

27 | Booster 30} 15 8.00 859 1342 | 1.00 3.74 NA - - |Off1 0] O] 30
28 | Booster 0{ 0 858 | 1342 3.74 J 0
29 { Orbiter - 859 1339 3.76 On 50
30 857 1337 3.76 On 40
31 857 1343 3.74 On 30
32 856 1340 3.74 Off 30
33 856 1343 3.73 40

] 34 858 1347 3.72 50
35 555 11305 2.52 5ﬂ
36 553 1311 2.50 40 |
37 554 1311 2.50 J’-.-JT_30—
38 554 1308 2.51 20
39 4 4 553 ]1307 2,51 ¥ T

** X axig parallel to stream (+downstream, -upstream)
Y axis (+right, - left, as viewed from the rear)

Z axis (+up, -down)

* Taw = adiabatic wall temperature

12



TABLE 2 - Conc¢luded

TEST CONDITIONS

TEST TITLE: AEDC-MSFC Phase B Heating Study - Thin-Skin Thermocouple Phase

TEST NUMBER:

V11162

TEST FACILITY:

May 26-29, 1971

AEDC Tunnel B

TEST ENGINEER: W. R. Martindale & R. K. Matthews

TEST DATE:

Run Model] Free | Total | Total | Taw * [RNX106] Phase | Booster- b "?d:] |
No. [Model Configuration identification] Scale | Stream | Pressure Temp.| Teotal] Ft - |Change| Orbiter osition i
v Mach | (psia) CR) ' Temp. |SPacing (in.) (':Ws) ;

: 1

S | % Number | CF) Jo [ 20 Jerds Im] o

40 | Orbiter - | 0§0.009 | 7.94 166 | 1254 }1.00 | 0.8 NA - |- Jofflo] o] 10
41 165 | 1237 | o.83 20
42 166 1228 0.84 30
43 167 1232 0.85 5
44 167 1237 0,84 0
45 165 1241 0.83 -5
46 8.00 856 1324 3.81 -5
47 863 1335 3.79 0
48 861  |1344 3.75 20
49 856 11342 3.74 10
50 858 1344 3.74 ﬁn 10
51 $ Loy 4 858 1346 v }3.73 l prrjd 30

** X axig parallel to stream (+dowastream, - upstream)

Y axis (+rigit, - left, as viewed from the rear)
Z axis (+up, -down)

* Taw = adiabatic wall temperature

***Nose only

1R -



DATA REDUCTION

The reduction of thin-skin thermocouple date normelly involves only the

calorimetric heat balance which in coefficient form is:

To - Ty

Radiation and conduction losses are neglected in this heat balance and
data reduction simply requires evaluation of dTw/dt from the tempera-
ture-time data and determination of model material’ properties. For the
present tests radiation effects were negligible; however, conduction
effects were significant in several regions of the models. To permit

identification of these regions and improve evaluation of the data the

following procedure was used.

Seperation of veriables and integrastion of Equetion (1) assuming con-

stant w, b, Cps and T, ylelds

wbhcp (t - t1) = /n < z :ti) (2)

Differentiation of Equation (2) with respect to time glves

o I

' To - Ty
Since the left side of Equetion (3) is a constant, plotting fn( .
Eq () s P T:)_-_-T;—

h

Wb Cp=

oy

versus time will give a straight line if conduction is negligible. Thus,

deviation from a straight line can be interpreted as conduction effects.

1k



DATA REDUCTION
(Continued)

The data were evaluated in this manner and generally a reasonably linesr
portion of the curve could be found for all thermocouples. For high heat-
ing rates, such as experienced in the nose, lesding edge, and interference

reglons, the linear portion was quite short. A linear least squares curve

Ty - Ty
o
time which the model reached uniform flow and extending for a time spen

fit of ln (qb ” II'wi) versus time was appllied to the data beglnning at the

which was a function of the heating rate, shown below:

Time Span of Data Number of
Heating Rate, R/sec Used, sec. , Data Polnts Used
16 = 4T, /at 0.2 5
4 = 4T, /at < 16 0.4 | 9 5“
2 s am,/at < b 0.6 ' 13 g
dT,/dt < 2 1.0 21

In general, the sbove time spans were adequate to keep the evsluation of
the right side of Equation (3) within the linear region. Strictly, the

value of cp 15 not constant as assumed and the reletion

-4 -8 2 i
gp = 0.0608 +1.295 X 10 T, - 6.35 X 10 T, (4) i
was used with the value of Ty et the midpoint of the curve fit. The maxi-[
mum verlation of cp over any curve fit was less than one percent; thus the

assumption of constancy was not grossly violeted. A constent 485 LBm/ft3 é

was used for w and measured values of b for each thermocouple were used. |

15



SUMMARY DATA PLOT INDEX

PLOTTING CONDITIONS
COMPONENT IDENTIFICATION SCHEDULE VARYING PAGES
Fuselage A PHI 31-39
Fuselage B X/L 40-66
Canard o Upper, Lower Surfaces [67-75
Deflection Angle, &nd -
Y/s
Upper Wing Surface c Elevon Deflection 76-86
Angle end Y/S B
Lower Wing Surface c Elevon Deflection |87-97
Angle and Y/S T
Vertical Stabilizer c z/s ) I98-106
SCHEDULE A: SCHEDULE B: SCHEDULE C:
H(TO)/HREF vs. X/L H(TO)/HREF vs PHI H(TO)/HREF vs. X/C

Note: Angle of attack range O degrees to 60 degrees.
Data measured at selected angles of attack
(40 degrees snd 60 degrees) for grit-on conflguratlon.

16
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Figure 1. Booster Model Photograph
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MODEL COMPONENT DESCRIPTION SHEETS
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Table 3, Booster Fuselage Details

MODEL COMPONENT: BODY - B24

GENERAL DESCRIPTION:

Basic Fuselage for the B-15B-2 Booster Configuration

DRAWING NUMBER: NT-71-10512?

DIMENSIONS :

Length

Max. Width

Max. Depth

Fineness Ratio

Area
Max. Cross-Sectional
Planform
Wetted

Rase

22

FULL-SCALE

2757 1in.
387 in.
453 in.

6.08

183837 in?

1010612 1n?

159510 1n2

MODEL SCALE

24.81 in.

et e

3.48 in.

e e

4,08 in.
6.08

D

14.89 in

D e SO

81.86 in2

D U ———

12,19 in2_




Table 4, Booster Canard Details

MODEL COMPONENT: _Canard C4

GENERAL DESCRIPTION: Basic Canard for B-15B-2 Booster Configuration

~ DRAWING NUMBLR: WT-71-105129
DIMENSIONS: FULL-SCALE
- Area | 66286 1n2
Span (equiva1ént) 352 1in.
Inb'd equivalent chord 341 in.
Outb'd equivalent chord 36 1in.

Ratio Elevator chord/horizontal
tail chord

At Inb'd equiv. chord
At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge 60
Tailing Edge 0
Hingeline

Area Moment (Normal to hinge line)

23

MODEL_SCALE

5.37 in2
3.17 in..
3.07 1n.
0.324 in.




Table 5. Booster Wing Details

MODEL COMPONENT: Wing - W5

GENERAL DESCRIPTION:

Basic Wing for the B-15B-2 Booster Configuration -

Cp Design = 0,215

WT-71-105125

DRAWING MUMBER:
Dlt NSIONS
TOTAL DATA
Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diechedral Angle, degrees
Incidence Angle, degrees
Aerodynimic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element L1ne
Chords:
Root 2W1ng Sta. 0.0)
Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC
Airfoil Section
Root
Tip

EXI'OSED DATA

Areq
Snan, (cquivalent)
Aspect Ratio
Taper Ratio
Chords
Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC

ol

. FULL-SCALE

1241959 {n2

'739 In.
T2.436

0,106
3 (TE

812980 in?
1373 in.
2.06

1048 n.
137 1
__709.1 {n.

MODEL SCALE

100.60 in2

53
0
L

11.62 in.

.23 in,
7.82 in.

e

———

NACA-OO]O 64 2

65.85 in®
_12.36 in,
.2

»

9.43 in.
1.23 in.
— 6.38 1n.

vt o

NN
=3

St i (o S————
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Table 6. Booster Elevon Details

MODEL COMPONENT : Elevon

GENERAL DESCRIPTION: Basic Elevon for the Wyg5 Wing

DRAWING NUMBER: WT-71-105125
DIMENSIONS: FULL-SCALE MODEL SCALE
Area 69178 1n2 5.60 in?
Span (equivalent) 486 1in. 4.37 in.
Inb'd equivalent chord 172 1in. __1.55 1in,
Outb'd equivalent chord 114 in, 1.03 in.
Ratio Elevator chord/horizontal
tail chord
At Inb'd equiv. chord 0.167 ._9;191____
At Outb'd equiv. chord 0.294 0.294 =
Sweep Back Angles, degrees
Leading Edge 6.73 __§;Z§~_”_*_
Tailing Edge 0.0 __fbﬁl____~_
Hingeline - : 6.73 6.73

Area loment (Normal to hinge line)

25



MODEL COMPONENT:

7/

Table 7. Booster Tail Details

GENERAL DESCRIPTION:

Vertical, V7

Basic Vertical Tail for B-15B-2 Booster Configuration

DRAWING NUMBER:

DIMENSIONS ;

- Area

Span

Inb'd equivalent chord

Outb'd equivalent chord

(equivalent)

WT-71-105129

Ratio Elevator chord/horizontal
tail chord

At Inb'd equiv. chord
At Outb'd equiv. chord

Sweep Back Angles, degrees

Leading Edge
Tailing Edge
Hingeline

Area Moment (Normal to hinge line)

26

FULL-SCALE

l

177306 in.2
485 1in.

f

l
l

504 1in.

l
I

252 in.

||

35
10
19.83

MODEL SCALE

N

14.36 in.
4,36 in.

4,53 in.
2.27 in.

1N

35

19.83

l



TEXT

‘p
dT,/dt

hyef

SYMBOL

NOMENCLATURE

DATA

PRINTOUT

H(TO)

H(9T0)

H(.85T0)

MU-INF

P-INF

27

DEFINITION

Skin thickness, ft.
Local chord length, in.
Specific heat, BTU/1b -°R

Derivetive of the model skin
temperature wilth respect to time,

OR/sec

Heat transfer coefficient based
on T,, BIU/ft®-sec-CR

Heat transfer coefficient based
on 0.9 T,, BIU/ft®-sec-°R

Heat transfer coefficient based
on 0.85 T,, BTU/ftZ-sec-CR

Theoretical stagnation point heat

transfer coefficient for a 0.009-

foot (1 scele foot) radius sphere

calculated from Fay-Rlddell theory
using a well temperature of 560 R,
BTU/£t2-sec-OR

Fuselage length (See Fig. 2 con-
tinued) '

Free-stream Mach number
Free-stream viscosity, lb/sec-ft°
Free-stream pressure, psis

Tunnel-stilling chamber pressure,
psia



TEXT

XD

SYMBOL

NOMENCLATURE
(Continued)

DATA
PRINTOUT

Q-DOT

Q-INF

RE/FT

RHO-INF
ROLL~-MODEL

S

ST-FR

T-INF

TO

V-INF

28

DEFINITION

Heat transfer rate, BTU/ftZ-sec

Free-stream dynamic pressure,
psia

Frei-stream unit Reynolds number
£t~

Free-stream density, slugs/ft>

l
Model roll angle, deg.
Semlspan, wing, canard, vertical
stabilizer (see Figs. 2 and 2
continued)
Theoretical stagnation point
Stanton number for a 0.009-foot (1
scale foot) radius sphere calcu-
lated from Fay-Riddell theory using
a wall temperature of 5600R
Time, sec.

Free-stream temperature, °r

Tunnel stilling chamber -
o
temperature, R

Model skin temperature, °r

Free-stream velocity, ft/sec

Model skin density, lb,/ft3

Axlal coordinate (see Figs. 2
and 2 continued)

Axial distsnce from the orbiter
nose to the booster nose, 1in.



NOMENCLATURE

(Continued)
SYMBOL ' DEFINITION
DATA
TEXT PRINTOUT
Y Y ‘ Lateral coordinate (see Figs. 2
and 2 continued)
YAW Model yaw angle (equal to - ),
deg.
YMAX Local maximum fuselage width, in.
Z Z Vertical coordinate (see Figs. 2)
ZD Vertical distance from the top of
the booster to the bottom of the
orbiter, in.
o ALPHA -MODEL Model angle of attack, deg.
ALPHA-PREBEND Sting prebend angle, deg.
ALPHA-SECTOR Tunnel sector angle, deg.
Sideslip engle, deg.
o PHIT Orientation angle on the
booster (see Fig. 2), deg.
oy , Model roll engle, deg.
8c ' Canard deflection angle (see
Fig. 2), deg.
be Elevon deflection angle (see
Fig. 2), deg. .
SUBSCRIPT
1 Initial conditions

29



PLOTTED DATA
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ALDC(AKQS INC.] ARNOLD #FSes TENNESSEE
VYON RAHMAN GAS DYNAWICS FACILITY
50 INCH MYPERSUNIC TUNNEL B
Lo/ ville2
~~ RUN  "CONFIG '~~~ MOUEL ~~ " MATH W™ PU PSTA TO GEG R ALPHA=ROOEL ™~ ALPHA-SETYOR "~ ALPHA=PREBEND " ROLL-MODEL VAW ™"
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Lo 118 Se8 «Yad oIn) L2970 =04 20036 2:7636€-04 0041 J.0761E-0¢ 0043 150,000
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172 %60 2.685 «SN2  0.396F-04 «009s 7:7176E=04 «0113 8,6072E=04 0126 28950 lso.ooo
[*] 17) 562 1.892 354 ©,523F =04 « 00066 5.,4610E-04 +00R0 6.0929€E~-04 «0089 9280
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. 351 551 13,6232 1.306 1e645E=0) s024} 1.98)0€-03 «0290 2.2060€-03 032 *2500 »2%0
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