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FOREWORD

The work reported herein was sponsored by the !tarshall Spacé
Flight Center (MSFC), NASA. The resuits of tests presented were obtained
by ARO, Inc. (a subsidiary of Sverdrup & Parcel and Associates, Inc.),
contract operator of the Arnold Engineering Development Center (AEDC), AFSC.
Arnold Air Force Station, Tennessee. Ascent and reentry conditions were
simulated on shuttle modeis designed by McDonnell Douglas (!DAC), ‘orth
American Rockwell (MAR) and General Dynamics Convair (GDC). In addition a
limited amount of data were obtained on two research models provided by the
Langiey Research Center (LRC). Because of the broad scope of these tests
the data will be presented in a series of SADSAC reports. This report pre-
sents the results of the surface pressure and flow field tests conducted at

Mach 8 in Tunnel B on the McDonnell Douglas Booster.
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ALPHA-MODEL (a)
ALPHA-PREBEND
ALPHA-SECTOR
cp

CP-MAX

MACH NO.
ML
MU-INF
MUL
P-INF
PM

PML

PO

PO1

PR
Q-INF
RE/FT
REL
RHO-INF
RHOL
RHOUL
ROLL-MODEL (¢)
T-INF
TL

T0

 Local unit Reynolds number, ft~

NOMENCLATURE

Model angle of attack, deg

Sting prebend angle, deg

Tunnel sector angle, deg

Pressure coefficient, (PM-(P-INF))/Q-INF

Pressure coefficient.based on P01, (POl - (P-INF))/Q-INF
Model length (23.781n.)
Free-stream Mach number

Local Mach number )
Free-stream viscoiity, Ib-sec/ft2
Local viscosity, IB-sec}ftz
Free-stream pressure, psia

Model surface pressure, psia

Local model surface pressure, psia

Tunnel stilling chamber pressure, psia

Stagnation pressure downstream of a normal shock,
psia

Rake probe stagnation pressure, psia

Free-stream dynamic pressure, psia

Free-stream unit Reynolds number, ft']

1

.Free-stream density, LBM/ft3
: Local density, LBM/ft3

Local density-velocity product, LBM/ftz-sec
Model roll angle, deg

Free-stream temperature, °R

Local temperature, °R

Tunnel stilling chamber temperature, °R

o
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TTR
U-INF
UL

YAW

Total temperature measured by rake probes, °R
Free-stream velocity, ft/sec

Local velocity, ft/sec

Axial coordinate (see Fig. 1), in.

Distance from model surface or probe height
(see Figs. 1 and 3), in.

Model yaw angle, deg.
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SECTION 1
INTRODUCTION

This report presents the results of a wind tunnel test program to
determine surface pressures and flow field properties on the !cDonnell
Douglas Booster configuration. The tests were conducted at the Arnold
Engineering Development Center (AEDC) in Tunnel B of the von Karman Gas
Dynamics Facility (VKF). The tests were conducted in September 1971.

Data were obtained at a nominal Mach number of 8 at angles of
attack of 40- and 50-deg and at a free-stream unit Reynolds number of

3.7 x 106 per foot.

SECTION 2
MODELS AHD APPARATUS

2.1 MODEL DESCRIPTIOH

Model drawings were provided ARQ, Inc. by the McDonnell Douglas
Corporation and fabrication of the Stycast model was subcontracted to
the Grumman Aircraft Corporation. The model had 10 windward centerline
orifices. A sketch showing the overall model dimensions is presented
in Fig. 1 and a photograph of the configuration is shown in Fig. 2.
Table 1 provides additional confiquration description details but it
should be pointed out that the model was cast as one smooth surface

without moveable control surfaces.

2.2 FACILITY DESCRIPTION
Tunnel B is a continuous, closed-circuit, variable density wind

tunnel with an axisymmetric contoured nozzle and a 50-in.-diam test section.



The tunnel can be operated at a nomina] Wach number of 6 or 8 at staqnat1on
nressures from 20 to 300 and 50 to 900 psia, rGSpectvvely, and at staq—

nation temperatures up to 1350°R. The model can be injected into the ‘tunnel
for a test run and then retracted for model cooling or mode1 changes

without interrupting the tunnel flow,

2.3 INSTRUMENTATION

The model flow field was surveyed with pitot-pressure and
single shield total temperature probe rakes. The rakes were mounted so
that pressure and temperature measurements could be made simultaneously.
The rakes, support mechanism, and spacing of the probes are shown in
Fig. 3.

Static and pitot-probe pressures were measured with 15 psid
transducers referenced to a near vacuum for pressures less than 15 psia
and to atmospheric pressure for pressures greater than 15 psia. The
atmospheric reference pressure was also measured with a 15 psid trans-

ducer,

SECTINH 3
PROCEDURE

3.1 TEST CONDITIONS

Hominal test conditions are presented in the data summary
sheets (Table 2) and the specific test conditions for each run (or
group) are provided at the top of the data tabulation sheet for that

run.



3.2 DATA REDUCTION
| By assuming the flow-field static pressure equal to the wall
static pressure, the local Mach number (ML) was calculated from the Rayleigh

pitot formula,

7/2 5/2
PR _ [ 6ML 6
P -('?;) (7ﬁfz_f) , for ML 21

or from the compressible Bernoulli equation,

= (1 + 0.2 M2)7/2 gor ML < 1.

The assumption of constant static pressure becomes less valid as the
distance from the model surface increases.

The equations for the other flow field parameters are:

Parameter Equation Units
L T = 10 °R

(1 + 0.2 ML)

UL UL = (49.02) (ML) /7L ft/sec
RHOL PHOL = 5§4Z$%ifﬂkl M3

_2.27 (T1)3/2 o8 2
ML Mo = £22 T b-sec/ft
REL REL = ARHOL)(UL) £t



The quantities calculated using TL are not valid in the
model boundary layer since TTR is less than TO and, of course, none of

the calculated parameters are meaningful outside the model shock layer.

3.3 DATA PRECISION

Estimated uncertainties of the primary measurements are

given below:
Parameter Uncertainty

PML i0;015 psia

PO *1.8 psia

PO *0.021 psia

PR *0.015 psia (for PR < 15 psia)
*0.021 psia (for PR > 15 psia)

TO *10°R

TTR *25°n

SECTINH 4
DATA PRESEHTATION

The test data are presented in tabulated and plotted form
in Appendix A with the corresponding shadowgraph picture following the

plotted data. The data are presented in the following order,



Appendi x Type Data o X/L

——

A Surface 40 0.1 > 0.97
Pressure 50 }
Flow 40 0.3,0.5,0.7,0.9
Field 50

Table 3, Page 15, presents & summary of these data.

Pitot pressure and total temperature measurerents were
attempted at 60 degrees angle of attack: however, the rakes and support
distorted the flow field as observed in shadowgraph photographs and
therefore these measurcments are not presented.

The total temperature probes were quite delicate and subject
to failure. In cases where the probes failed and could not be replaced

immediately the measurement does not appear in the data tabulation or

on the plot.
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Table 1 -~

Configuration Description Details

MODEL COMPONENT:  BODY - MDAC Booster

GENERAL DESCRIPTION: Configuratioh 256-17A hooster; model scale 0.009

~ DRAWING NUMBER: 956-17-0001, Rev. A
DIMENSIONS ; . . ~ FULL-SCALE MODEL SCALE
~ Length. (ft) ' 220.17 1.98
Max. Width (ft) 34,0 0.306
Max. Depth (ft) . | 34,0 . __0.306 .

Fineness Ratio

Area

| Max. Cross=-Sectional
-~ Planform
Wetted

Base



TABLE 1 - CONTINUED

VODEL COMPONENT: _Wing - MDAC Booster -

GENERAL DESCRIPTION:

Configuration 17A Wing

Model Scale 0.009

DRAWING NUMBER:

DIMENSIONS:

TOTAL DATA

Area , ftz
Planform
Wetted
Span (equivalent), ft,
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords: » o
Root 2Ning Sta. 0.0), dinches
- Tip, (equivalent)
MAC, inches
Fus. Sta. of .25 MAC, dinches
W.P. of .25 MAC, inches
Airfoil Section .
Root
Tip

EXPOSED DATA

Area, £t
Span, (equivalent), ft.
Aspect Ratio
Taper Ratio
Chords '
Root, inches
Tip, inches
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC

10

. FULL-SCALE

1 6020.0

146

3.54

A

.435
1.67
3.9

44.0

0010-64
0010-64

4190:0

594,0 -

300.0_

Lo
v ar—————

MODEL SCALE

.438

1,314

3.54

. 435
1.67
3.0

o

44.0

.339

: 5,35



TABLE 1 - CONTINUED

MODEL COMPONENT:

Vertical Tails - MDAC Booster

GENERAL DESCRIPTION: Configuration 17 Vertical Tails

Model Scale 0.009

DRAWING NUMBER:

256-17-0001, Rev. A

DIMENSIONS:
JOTAL DATA (Values for one)

Area b
PlanfonnéTrue) :
Side Projection)
Span (equivalent), inches
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords: : :
Root Ewing Sta. 0.0)
. Tip, (equivalent), inches
MAC, inches
Fus. Sta. of .25 MAC
W.P. of .25 MAC
Airfoil Section
Root
Tip

EXPOSED_DATA

HACA
IACA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords '
"Root
Tip
MAC ‘
Fus. Sta. of .25 MAC
W.P. of .25 MAC

. FULL-SCALE

49

300
—T5——

23

- 64A-009
64A-009

T e t————r—t———

il

HACA
HACA

MODEL SCALE

.035
.032

2.48
1.2

25
40

2.70

642-009

_6AA-009



TABLE 1 - CONTINUED

7 uogL cowponENT; __Elevon - MOAC Booster

" GENERAL DESCRIPTION: ConfigUTatibn 17A Elevons -
| Model Scale 0.009

DRAWING NUMBER: | R '256-17'—0001 , Rev. A
DIENSIONS: . . " CEULL-SCALE © - MODEL SCALE
Area B ) o 617 ft? - .0499 ft2
Span (equivalent) '  .4 ‘ i T. | 650 1in. - " 5.85 in.
Inb'd equivalent chord e 180 in. .."h 1,62 in.
Outb'd equivalent chord AR 93 in. 5v'ﬁ ;837 in.
‘Ratio Elevator chord/horizonta1. o T
tail chord S
. At Inb'd equiv. chord 3 | 3
At Outb'd equiy. chord 3 3
- Sweep Back Angles, degrees ; ‘
Leading Edge S | 33 | | 33 :
Tailing Edge S 27 .._‘f:'- 27
Hingeline ‘ 33 ,fi:". 33

- Area Moment (Normal to hinge line), ft> 2003



TABLE 1 - CONCLUDED

MODEL COMPONENT: Canard - MDAC Booster

GENERAL DESCRIPTION: Configuration 17A Canard

Model Scale 0.009

DRAWING NUMBER: = 256-17-001, Rev. A

DIMENSIONS: ) : FULL-SCALE MODEL SCALE
Theo. Area, ft° 1660 .134

Exp Area, ft2 : 1215 .098
Aspect Ratio 3.0 3.0

Chord (Incl. Flap), ft 23.625 213
Airfoil (360 In. Theo Chord) “ACA 63-0T8 HNACA 63-018

13
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APPENDIX A

SURFACE PRESSURE AND FLOW FIELD DATA

16



. ,, . ;‘ ,. st
141 D) —

, c. g ;'-. .
T TTTTmmTTTmommsssosmeesesseoos o oo eoees e mo PR P T - e et — e L . B T T - B
e e demmmm— e e e an — R e e e e A e m et —mmm e e s . "
]
4 ———— -_— it
............... "
e emmmmmmemamemmmmcnnamm e e eeiies —e e - e e C e e e e em e m et e ee s e e an
............................................ U e e e e e e e e e e
]
Al
, S .
B e R L P LT e PR R T LR e mmme e e . . e e e el - e e e e m e m e — e e - ——————— . n el
i
iH
PRI TTTTETTeemm rs es nee R J V. - - .~ - - .- P VU e me e i emm—— - wan M
b
" - e e e e e _— —
(e et e i . L . . i e "
:A||n||ll|\||v||lw|>..1.: - TTTTT Tt - N - i - - T o meTeTem et !
W i— i - - PR [P e ——. = e - b - - — — . S Y AU
....... 076° 10-3666°2 10=3cyly 10 3¥22°2 10-3%89°2  €0-382°2 00 31961 Oy 2  O1 o
W T 006°°" ~ 10-3469°2 T10-3t26%% T 10 330€°2 T 10-32A2°2 T E0-319e°2 7 00 3EE0e2 5 2 6
o R 008 _10-315/°¢€ 10-3998°9 10 33L1°¢ _to-3eeB°€  €l0-3geccE 00 30092 8 e 8
wrTTTTTm T e 0oLe 10=3066°€ " 10-348%°9% ' 10 3300°t  10-3029°E €0=-36L0¢¢€ 00 3(ge2 2 L
009*  [0-3e9e°E  T0-30EC*9 10 39E6°2  10-3ES°E _ €0-3200°¢ 00 3F665°2 9 2 9 .
n 70080 T 10-3964°€ T 10-3LE6°S ‘10 3802°F 10-3148°¢ €0-398¢°¢€ 00 3JeZsee 3 2 S
............................................ 00%*  10-3f2e°S 10=-3L2L°6 10 315¢°%  10-36LE°S  €0-3995°% 00 30€6°t > 2 ¥ “
v oo€* 10=3042°% 10-3l92°2 10 3ULs°€E 10-360€°y ~  E£0-3.59°€ 00 3691°¢ € 2 £
Qo02e 10-3166°5 00 3960°1 10 3010°s 10-35%0°9 €0-31E1°S - 00 3Llyey 2 "2 2 s
D 3t6tes 1 e i

T S 001* T 10-3660°L 700 32621 10 3L¥*S T10-3500°y T £0-30€U*9°
- 19184} e :
Wd  dVl. S0d WO

L0€°L 20-328°8 L6
_{Visd) Avisdy . _ (¥ 930} o

! . WX xVH=¢2/d) ) AN1=d/Wd 10d/4d
W m THLY€2 790 306L°t T 90-31e8°L T Co-3vyvel” " oLsg T 0se°E
CAND) (T=L1d)  (214/23S-87)  (E14/50078)  (I3S/14) (vIsd)

u 1 14734 ANT=nW INI=0HY ANT=p INI-D . 10d ‘dNI=d FLI et
o ﬂ . O ° L] OQ u |° O . O ml T ~e gh T T S

T@e098 00°g g=IVON 2v (43
J300W . 914NOD danoy9 . e

T 18%6 6le0® Tovet’
ON3BUd=YHI Y HOLIIS=VHdIV ....maozqun..i 4 930 Q) visd 0d _*ON HOVN_.

" ’ . ’ R P 11871.%
e HEOO3NNNL JINOSHMAMAM HOND 06 e e —corirmreeame |
w KL1710Vd SIINVNAOD SY9 NVWHVYY NOA
C33ISSANNIL 4SS 4V OONHY. (®ONT S0V DOV . e e e s st
1Lst2z0n 1 w3094 ...

i

VSAN G A

7

R R R Y YT R}



dhe i

'

w
=
.|.4.
- S
i =
-0
N . | X
e IS
S
I
&

0.8

0.6

X/L




\
'\’I"[;x,?/? e

Groap 2sh, 0 =




1
= dnoHe «
? ~ ”
. A . e e e e
- e e e e e IR JO u
- - N
¢ i a
e o e s e e B ot 3 2 0 e e 0 e e 2 e e e e e e e e 2 m e e m———— "
¥y
S S p——— ———— [SUNUEDIPIIS 1 §
) .
’ . 03
p - -
- ——— e M — .. ——— - ——— e am i mm——- e s ————— PR, ¢ 3
" . . N
y e e mn e —— e caem—m————— e e e e --..1-)!;.«.:
" ., * -
. w
7
W - i — A o e e o et de e am i ——— i rm———— - —————— o = - [P e m— W
Wt - - P T L o e P I L T e m e me e MM A e - e AR e m e = e e e e A e i e R ]
1 13
13 - .
e e i ———————— o ———— 4 vt = ———— e Arta v ammmacam—ne -, e memas mn wmame e s me mieme s o e e —— . e A amm e A e n o mmmme e i e e m A
() .
:.'--.fr-uovnlvnlvuru|-|n||||oa1t||||A||-|||.|i|o|,t| e mmm——— e e e Ams memd— .. - o mmmmmmeme e cm e cmam—— e - mmmr e e e e dmme—— SV, ||
W - . - - = 4 s — b s e s e ——— v e o e m 12}
. 026° 10=3942°% 10-3054°L 10 3ILS°E _ 10-391E°y €0-3€99°€ 00 3457+ O -2 o1 . .
L 006° " T10-3492°% T T03T640L 77T 10 3066%E T 10-3EEECy T £0-3829°C 00 3691°€ 6 FJ 6
e 008° ~  10-3140°9 00 3voli~t 10 39%0°S  10-3680°9 . £0=389l°s 00 39G¥°y 8 2 8 o
L 00L% T 10-3906°G 00 36L0°¢1 10 35€6°%y 10-3956°G £0-3550°¢ 00 396€ey F3 L
. 009° 10-39¢1°G - 10=-322%°6 10 3T2€°y 10-3912°G _ E0=392%°% 00 3Ivls*€E_3 2 9 “
r 006° 10=3¢22°9 10=39€9°6" 10 3Ll 10-30¢€€°g g€0-3925°y 00 3668°E 5§ 2 [
) 2 v

00y 10-3222%9 00 3Lel*l 10 3Iv6l°s 10-3892°9  €0~302E°S 00 3egs°y_ ¥ 2 vy
S TTTTT00€Y T T 10=308L%9 00 36€2°1 77710 3089°S 10-3618°9 £0-388L°S G0 3886°y € 2 ¢ ;
002° 10-3249°L 00 3€0%°1 - 10 358£°9 10-3604°L  €0=30v9°9 00 39€E9*S 2 2 2 .
T T e e (1] SN 10-3229°8 7777700 39981 7T 10 3E02¢ " 7 10-3E69°8 ~ g0-38lE°*) 00 385€°9 % 2 1

. (visd) : '

n X XVYH=d3/7d2 43 ANI=d/nd 10d/wd 0d/Wd Wd dv¥l S0d HO

T T BLYEZ 90 39vLVC T g0e3Ege L C0=-3Ew9*2" TTTTELBE T T Rse% T WYL 20+-3€8°9 g
(NI) (1=14) (214/7335-87) (€44/50N78) (33s/14) (visd) (VISd) tvisd) (4 930} .

aNT=A iNI<D tod - dNI=d NI=y
” u* TRy Y0*Us= LI 0005 LA 15198 008 B8-Jvaw 2 9EE

MYA___ 300M=770Y __ ON383dd-YHd Ty H0123S=VHdWW _ 1300n=-YHJTWV_ Y 930 0) '-_VISd Od____*ON _HIVW_ ____ 1300W____ S14N03 gnove .

" R ] 13734 ANTenn ANI=oWY’

Wt |l|l|i|l|.|l.|v.l..||l:||. |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| ) . o TTemmm s o T .
W B 2N 0 '
8 VINNNL DINOSU3dAH HINI 0§ .

n i KITNIDVE SIiNYNAG SV NYWUVYI NOA
SN : JASSINNIL_*S4v_QI0NMY._C°IN] _*ONY). DQ3V._ e e :
oo : . . 1712701 R . Y s30vd4 _

Veamasnmue |

20

WA gve SRIC 1S 0BV LRl E



AN




FIELD OF VIEW

Reproducea from
best available copy.




m ]
| R
- k)
! .
m )
S gmememememe e emmeeememeee—cmeeesececeececeemicmenos -
premeeene
N
L]
-
| Ittt - .
. . u
" 665" T T9ET 9 9
v AL €520 1 LEL 9§ o
LR T T T 144 SN FYN (X0 S Y"1 S A A
130° SELe* et & 1
weomTm - o T IR T (8 530y A TIIAY T
. ) - (NDIA PIRATNY Hil J1 +4J "
13
) ) ) e e e e e e e e e e e e e e e m ey t
LR 1110 B 4-74 0.4 S TET0"e """ 0gEY T €SP T (507 " IvGe7 ¢y YOG INaIELR3G T TRaes WaFCEE [ 700 305¢%¢ ™" "37 ™™~ T 51777
1500 9521°1 0286°2 LIE® L16°1T SU J66e*y 218°  10-3060°9 - 260 16=3210°L 00 Ipyi®g »l L
LA L1120 LELA G4 S 8616 T 1LEe 956° V1 G0 Uage b "0 g T TD-390Te Y 2034 TIOSYES0Y T 00U TGRS T TET T TOUEUTC
2€q*L ) 0099} Lose"e GeY 659°01 90 35GA*¢  912°1 10-32K0°»- 201* 00 39601 00 3gts°g 21U 3 21 “
" 006°L GT037Y TIUE™E LT 6L 0T QU IR0 GI1°T  TN-3t92°% GF+* U0 JVLGST U0 3nacvf 1T IR §
st1*s €606°E Lyr2°s 1oL LLL®y 90 3196°2 612°2 T10-336E°] “66%* 00 3enleE 1o 3Fuc2*2 DY € 01 "
W L2 AL L-78 % 4 L1:1-7 A4 2N WLy QUG L Y0 ISED R T HNUSY TNO-IL69F TGS T
Titg Oelee 129L°9 00L° 10S°L - 90 310°2 040°Z "10.3117°F gore
W DT 724 I 21 4L S Y- 1 L . £69% T LT3 30 SECT B LT TN S D L LSS LY R 5 SO TN TX DA A DN LYV LD B €L
88€*9 15902¢ ELlg Y 619* 906°L 90 310pel Tge°l 10-3nHn*l gGc® L0 32u2°2 10 37199°1 9 t 3 u
R " I CH) ZITost (X227 4i9° Cue®l  9U 3T9;°T 606°T  10-36¢6°1 ol~* 00 3oEd*2 1V 42e9°l & t 5
7 L0 sloghe 2BEEY  099c  2e2°W 90 3FvEacl efR°l 10-3290°2 €91 | W yz ” Lty
noT ey T QeGP T U960y 777 (10U Y O M1 - 13 LR ST VICD W £ P X T R o ) e U7 300EsT € [
Si9°L 896L°1 9v5v°¢E 025° QEE°UT 60 398)°3 Y62°l 10-3E(7°€. 994 00 3Tyl*l OV 3e29°A 2 ¢t 2 .
LA LA 04 : B ToREs T F5 2% 04 TR PEA N1 A S-Sl P A L I Y L A S {1 Py 11 A -coit S (P £ S T € 244 B 1 BT I AL t T
: (I=14) e {v1sd) .
FTTTINT=NW/ NN ANT=NQHY/TN0HYE  INT=0RE/T0HY  aNI=Nn/ 1N 3NL=1/711 13§ A YAl (NIYA 104780 Met avl  Sug 4D
. . . e e .
. L BlvEe T ) R L LB 13-7 2t i [: {20 15 of - b A X 'O 11 A AL SR AFHE "R RRYE TTTTYORCTTTT L O ) 601 A Lo
. NI Q0 (1=14) _ (214/035-87) _ (€i4/s907s) 23714 JAvisdy. - (%ISd) telsey 2930 s
" i Vig dgon 173w ANT=nW INT=0Hy ANT=n CTTaNTen T  od aNT-d dley
. N - : L]
n L Ad LUAL 12 LA AR — 666 - T UY | 3241 5098 0Uvg "=IVOA 2% ote
PYA  1300W=108  ON3BIUA=VYHAIV  ¥01I3S=VHdIY  1300a=VHdTIY ¥ 930 DI '+ VIS 0d" - *DN. HOVW 300K 914v02 1089 s
n T SoTomemmeses e seeemnis D -
|||||||||||||||||||||||||||||||||||||||||| il\uln!l..
L D - ToemToemeees JUTTIR " STpTTTmTTTITsmmemmosenes
. . 8 IINNNE DINOSHIdAH HINT 06 - : s
EE AITTIOVI SITWVNAG SYD NVNBYY NOA .
YT : AASSINNIL S QIoNMY_ (eINT SOMY). D03¥_ ... e aemenes ot
B IPS ‘- 243
o o 1L/02/701 e U = 39¥a .
o - :




a
"

~dnaQ

[ FHOG-GRN (BOREIpUN




FIELD OF VIEW

Group 339, @ = 40, RAKE STA (X/L) 0.3




31401 UASCO sv-mersoneuwn vems 192

1 se=nocooa

e e e mmm e mm e ———————— e e e m J PO .
......... : e ER
L I
§ o
]
|||||| llllil;vln|||||||||0l|||..|t|4|n|1|i|||l||l||||||»||||.|1(|||u.||t|||||‘||1n-=
¢ .
e e e e e e e e e e e et e e e et e e 0 8 e et 0 0 e e 0 e e e 0 e e 8 i o P o o e i e e e e 3 e e m e i e et e m et ——— e ———— - . ———————— o "
§
) a
¥
nnnnnnnnnnnn ———— L3
’
e «
g S et e i i 2 2 o i R 2 S £ 4 i 2 8 2 2 T 2 2 A £ A2 A S S m e A A  mm e £ mm et mmeenn e mn e e eas
. : "
n
" e cen e hoamam e o e eoameaeen——a———————— o =meenean=———-m-—em—eeeeenaeeaentage . a.—a——.e- .o at . an e e eeoo = o menameneeaesseameaces o cmemssemeem o nmcsmmameneemnnen e
e = e e 0 e 0 e e 2 e e e e o e Y 9 4 e o 2 2 8 A e e e e 1 O e 1 o e 5 e e e 0 om0 e e e 8 e e e e e e e = e e —— e e e — e —————————————————— n
" = -
) 065° ELLIE 62El Yy 9 "
n - " 4L 31201 ELEl & &
. coe 2unbel  ReEL b €
" s EY® 1e6071 [ X7 S A A
e e e e s e e e e R e YO-3028%E g0 . 429 veet 1 U, "
* . (8" 733G) (W AWM
10d7 W (NI) A 17411 Hil J1 4 n
" v
W 89:°9 olgeee 62ELYE 8E9” TG0 T 90T I U TRL U TN -3652% 2 T THeY T (1A TR G A PU-A -2 S TS G *
. Ber*y 8860°2 666y € G65° 652°6 90 3580°1 €£9G6°1 T10-31£.°2 26-° 60 371yl L PeocT vl t vl "
LA 182°1 vlES U PHEE YL T Y11 I LTS O~ I L L TACE S Y- 1L S 1 28 [T b A1 R M QU IQUENT 70U THREGTETTEY T TOUEUUTT
9€E°L 6988°1 121€°¢ 895° 899°0 ol 3269°s 29¢°l 10-2250%c 20:° 00 3992+1 0L J992°g <\ t 21 0
" De0”1 TEE0*? 141324 % 009° T6TY6 g0 360T* 1 s’V W0-3519°2 9Uu°®  UU 32%%°1 (U0 4560°71 ([ D §
865°% 9246°2 1248°¢€ 169 2u2°8 40 38yeci 528°) 10-3060°2 a6+ 00 31Ga*} 10 33GE°Y UL 3 01 "
L 980%¢ T RL 12 4 1orese™ " ey PR AR T M YR T QR Y YT € P 102 A B -3 A A [ RFLETOLF B VR ETY RS S - ETTTTeTTTTTTTTY
9sR°s Y90E°E 968G Y 62l €66°9 90 JueleZ 902°2 10-32ue°l oo:* 00 3219°2 10 R2(6°1 o 3 3 u
LR 1 LA - T L:i:1 20 S MR 1-1°1 -5 A '] LA LH6Y9  "Y0 G R T YO TN IVEH Y TTETLY T 00 " J9Ve»Z3 IV "3516° 1 17 LT
290°9 9€60°¢ €66E°Y 0fLe 96E°L YU 361e*l E60°2 10-3vE9°T gS2® 00 36962 (L 3vel*l 9 € 9 u
LI ¥ Y §d- 3 2158%e L4 TA4] 169° LI 4V 3687°T 9202 TA-3ZE1°U 9lc* U0 3ueéd*d [0 33€9°1 & t ' S
_____Moe*9 92412 AE40°y @9 218°L 90 3I9€o°1 046°1 10-3LLR°T  €91° 00 379002 10 3Inis*l ¢ £ v L
oI SO G TRV T TTTTTTTTTTTROU6Y Y T T ReY CACAU T YT G YT AR G § B YR T4 S W [T TETL0 SR 1T L S SR S AR
211°9 yEEYe2 SLLLE 4499 6y 90 3Zge°Tl 692°1 16-3112°2 99-* 00 3TSL91 10 lfee°t 2 € 2 o
L £ 3 €10 A BLELMY 1851t [x: 144 R4 A D G e T LA B # A S G £ % 'Y -1 2 GV 00 " H2H (U " Hagedw U v L S T
(1=14) (V1Sd) '
" dnTeng/ I SNISNOHE/ZINOHYN  ANT-OHYW/T0HE  dNL=N/TN  INI-1/7L 13y W Hd/Ind (NI)A {ud/bd td dvl Sud H)
" [:7 84 14 11 LS T M ¥ §-¥ 1 M1 O ) €773 ) [t {1 A0 TOUHE TLGAYE TelEtT T -1 AT R SleTTTTTTTTTTTTTT )
X (L4 8] Wx) (1=14) {€14/235-82) (€14/59N719) (33571 4) (vlsdy o Avlsoy (eisey W 9300 ‘
» ] V1S 300w 14/38 ANT-nw ANI=0Hy NE=n NJ-B 1od AN[=d AN~}
" LA LIALI )@ 12 A1) TG+01 T6%6E [XTh teloug 00*sg Y=IVQA 2y LEE !
oe- AYA  130om-1730Y = ON3IBIV4=VHAIV__ ¥0LIIS=Y-dW____13UOA=-VHJIV ¥ 930 0l'* VISd 0d____*ON _HOVA 1309W 914v02 dnore . s
" - FIUTLH e
B TINNNL DINOSHIdAW HION] 06 t
o KITTOV3 SOTWNAT SVD NVWHVY NOA
33SSINNIL_*S4v_ QIONYY_ _(°INT_40uY) J0Q3V . f
n____ 1L702/701% . Y = 39ve f

26



TI0OR-EHITY LEE 30T ]

[RREPIT QUSRI

: :

! . i
+

!

i

—Pebeoo i
) - L

;.

l

|
e

|
S

|

&
1
1
+
!
!
i}




FIELD OF VIEW

0
o
a
s
B
b
| <5
&
78]
<
o

s G w= 40:

33

Troup

1
.




3144t YARCO wwvme .. roms Phars 101

—1. rMTIO W OBA

| Sttt itiainhtie ittt At
)
R R
grommmeanee
[}
]
---
L)
| <o mm e oo om e mmmmmmeammmmn mam e mimmamnmammmem
L] g
9
1 W
woTTTTTTTTTT - o e eTeled vee e
.................................... . 10-30€9°€ 150 apBee geet VU
" o . ) T ) (6 3307 (N THIGY
" : 10d/ e (NT)A 21781} Hil 91 ) "
........ i h g e e ———— e e v g T g A m D gt == g s Uy iy o g e Uy g PRI
v 2i2's 2648°¢ (XT3 riLe ZI0SY TG0 GG, T TGP IO TN TRV 00 Iy Ve LU 36 0E v TSN T ER
..... E0E°S. . Sl0ge 6l6°% ) qLLe 021°9 90 3669°2 G0 3901°€  Tv 304¢°2 41 & 9l g
L : 14 4L T (-7 8 K] S r4-1°7: 14 20 [ 7 X DR 4 R LT L TT-L A UL A € £7) (LD G- 00 3% L0°¢€ 1V AGud»2 eV t L
€09°g 092y°¢ Y99Gy 161 066%Y 9V 3662°2 o6€€°¢ T10-3nce*l 20;° 00 3E€2%2 10 ys6°l 21 3 4 o
" BUsS TSI0°E 4L >AL7 woLe SuU T 9U 3ISe U I1(°2 10-3v16°1 90-* U0 3eote g (0 anwl*l [T t 1T
......... Li€°9 2Eesct2 seigCE 0@9c 9wl 90 3Fo2ocl Leecl 10-3649°1 e6ve 00 Flke*l 19 ¢tecl CL ¢ 0L
» Lepve T [§gere T 2616t I €LY K -SRI T A T+ 00 QR Y -YIL B TSk T 0L -2 S L IR 1 e TS RV D B EHAET 7Y K RS [ S
191°9 _yik2e2 €v06°€ RE9T Y8S°8 90 3Jtegel  Esgcl  10-3492°2 G9c* 00 3Muvel YW duglel 8 f € B "
» 0§9™9 vHTEY2 ¥0. g€ ‘RH9° LY OA I T FA Tl GREECT- VLA Sl £ STV R PR § U /1R UX'E R Sl TV} - X B [
18%°9 . L68Y°2 SE2L°E 6£99° 8L0°y 90 3JEwe 1 2gr°l T10-36Lk°1 pGC* 00 3veEnel 18 30e0€°1 9 3 9 "
n rATAd ] 0729°2 tTyve°t €R9° 2871 oU JIGET 9Ge°T [0«3v98°1 9lr° 00 3%96°( (0 36ev°( & t &
........ Gl1*9 o lesge2  99%0°y  GOrc  YE®°L 90 355, 690°2 10-3999°1 g9le 00 3Igpke2 10 3I2RG°( 6 b v oy
n 600°9 4175 k112427 I VAU - T LY-TE 0 S 74 A {2 T-YT0D S IO T TV A ST VL G [ 4
....... 654°G 1821°¢ LE62°Y 62L° §00°L 90 3100°Z 202°2 10-3.86°l Q9 * 00 3Jlywe2 U 398L°1.°¢ & &
LAY § 4 &7 S Y {14 S 74 2 Ad R [-1:3-1 I LY CAK - ST I R S D ST D G € P 11272 ™) AP B 00 YGZEdTT 0V " IEavte U TR T
(1= 4) (V15d) '
"UUANT=AN/INK INT=NOHYE/TINOHY INT=OHY/TI0HY  INT=n/N  3NL=i/7L 13y W Het/ Wnd (NFYA lug/dd HA dvVl Sud HI
. : o ll!!lillllu-
WY -7+ AN ] § AR T i 1Y -V Al SR [ - T'Y-1° A A CU=IueyeT T (1] S B £ 4 T T A A TR T P A iy
N CIrx) (1=14) _(214/335-87) _ (€14/5907s) (235744) ________( tvisd) ________(¥iSe) Lo Aulsed W 930y eneneled
" T vis J300n 13473y ANT=nW ANT=0HY ANT=n AN1-D 100 ANT=d 44l=)
1]
v v B A LM A té’e L0°0% evtl  ~ Uel9s Goep H=JVUA 2" tee
I RVA __ 1300W=-1108 = GN38IUY=VYHAIY = HOLDIS=VH4IY_ _ TICOW=VH4IY Y 930 01 VISd 0d____*ON HIVW 1300m 914v03___, ahod9 s
- e m— . ————. - e g - ——— - nn!tll..
T T T T SYITIN ™ )
. 8 VINNAL DINOSHIAAH HONI 06 ‘
» - XITTIOVI SOTWINLT SYD NVREVY NOA
- 33SSINNIL_*S4Y QNONMY_ (SONL_OMY) D039V .
[ )
0 . 12702701 . 1 = 39vd s

29



—— o s

f- -

+ - NP P avelen .
. : '
- -4
[T : i

1
1
|
| ! L
| } : ! L L7 —
_ w.l..i.t. i B T : . 8 J
S " i i o - i _ .c |
1ol =t e N R

30






m 1 = : R .. : - " SoTTEeTTmTET T TTTEEmeTeee u
u . e [, e meammamem e —r o ma e ————————a dmmmcm——e—ene S S PPN L
§ . LEE .
w. y T " 411049
{ o ; . e eeememememememeemeememeoemeeemeemeoemeoeeeemeiememeoeseeaeeeaeomeoeoeteemeememeseeseesememsoesesereeasciememeemememieesres: “
m [ St : - —-————— -y -
- ,. ! [
e “
? o
;w . . 5t
[ Mt L sttt
\ -~ ’ n
° - >
e I ) a
Q * ~5 PR
) n
wee- . e e e e o o mm e e
M : (13
] N PR . .
’ RENE N e L. 665° 511007 93tl 9 9 o
" ] T - TTemeeme .-‘ .............. [ A ¥ Y- R K7 3 U S S o
............ N S e VeV wlmee  alel e 2
" CV0S30gL e 5o tUdee cEel 7Y
. (8 330) (4 I3 "
" . - [0d7 e (NI & RYYZaY ul) 31 H)
W T T e e e e e e e o e e e e e e escamas St el esemeceisaieeseos »".vn<-¢.|..:..'-..-un.r:u....vn....u... ..................... ermmmm e ccem————— e &
......... €Eosy . Y69e%€ BOeLty  9€8%  E98°Y 9V 396EeC  9E0°E  20-3001°R 18~ 00 30€9°f 10 Iewc2 SI € St .
i Uegs o142 62 XA 2v8¢ TR AT LA LT S T R S P LY R TS 1 PTG L TN A Y §
£22°% 0€ge y L2yd°g (3 B9G°Y 9U J664°E 621°E 20-39le*; 20.° 00 369L°€ 19 abgge2 &l 3 [ "
" SO0E%y 1960%% [ L343 [T H 619°% QU 3Jiloest 22V1°E 20-32u9°, guz* G0 36ly*g 10 Jurg*g 21 t 21
......... d2e°y . SLlec€  LeSlty €8 Gv8°Y 90 399eef 040 20-jiubcy  oOus 00 3pEece 0 Aencrp L4 e Ly
: " 291 T826°¢ DetE®y elg® sie* 90739 )72 TRgwe  Ih-Fue2e  Glve 00 30662  {U 3721°2 6 € 6
......... €g0cs . Mistee MIRGCE  lele  SHL*S 9V 322Fv2 2692 10-3v90°1 <9:° 00 3elysz 40 3€06°1 Wt B u
" ¥94°S . 168i%2 5619° 29L° 02€°9 77907 J6un~ T LIV T T0-3292° T €1n 800 3082 U L9 T L t L
6%1°s £264°2 9G2E*E REL® $28°Y 9V 3%20°1 192°2 10-3914°1 p@gre 00 €Yl 14 3e2w°1 9 3 9 o
. » €49°6 6U35%¢ 18E9°C cel* VU9 90 3JTeo*1 20€°2 10-369€°1 o6iz° 00 3ledeg 10 3629°1T o t 3
L 440 90992 Jgeesce $SL 425°9 90 3lej=1  09€e¢ 10-3.0F%1 €91° 00 3.21°2 1C 36651 v ! LS. S "
# g20°% [e52ve L9re ETL® Gue®L TG0 IO T HINEE TUACIZ09° T T ANTSTTO0 IO U T wadt T TR
i21°s 00vL°t 9902°2 €99° T15°6 40 3Ju60+e  €94°1 10-3222°2 o9u® 00 3ls2el 00 3211°6 2 '€ ¢ a
n L1 8 &0 N 752 A0 GRS T6E9*C T [3:1- A GUEYE T L0 IYRE LT T THEE ST TTIASIUIREY Tl (U=3266%¢ " 00U W60 U777 E T -
' (1=14) (VISd) '
FUUOANTenw/ NN INT=NOHY/InUHY  ANT=0HH/T0MY  INT-N/N  4ANI-1/11 4y Rl Hd/ Wwd (NI)A lud/Hd Md avi Sud W)
t . L]
L - 7 A 1A L1 T- ST M 11 7 B S T B Y1 M A EU=IBEYCL T FR 12 Y [ X 30 (X -4 R TTTEOSER W T i "TTTTTTTTTTTTTT T
’ - ENT) (874 1] L 7 L I (244733507 || (£14/590706) (035/14) ¢ (visdy _________(viSd) (visd) LK [« L ‘
" . k!l v1S 1300w 14738 INT=np ANI=-0HY dNl=n AN1-D 100 hled aNl=1
M
» [ g 00°081 00°0G- S$6°6 G0°0% EXTH 0°HGy 00*8 H=JVQn 2v 3
. AVA  1300W=1708 = ON3IEIUD=YHJTY HOL1IIS=YHIIY___ T3U0A=VHdTY ¥ 930 0f - VISH Od____°ON HIVA - RELB]] 914309 danode s
. B nCTeooIoonsimnosooiooeses L1 1 S
. 6 13INNAL DINNSHIdAH HIN] UG t
s ° KiTAIIVS SITWVNAD SVD NUREVS NOA
H o : 23553NNAL. 1S4V QIONMY _(°INT_SOMY) _DCAL.
._m. n__ . e weoesoy . I = 39vg it
. ) ) )

32



YIHl

1

0 "0FT300N=bH 4" TEE * dNOWT ™

]
!
T
i
is
!

)

>

e
; H

[ ""%”‘1

33






21411 UARCO sossme 15 Fonus - PSS, Taz.

—1‘ LT TN

o e = e e e e et e e e ———— e eemm—— g}
! . ovE
\ dloye «
- . "
L)
e e e e e e e ——— e e — e m—am o) "
R
) [
L)
R
?
....... U
) , .
H
1] .
e e e e e e e o e e e - e m o ) u
" .-
H
" 6657 PETT cItl Y 9 _
e oy 21LCe1  6SEL v S | o
n T (e tedtei yiel d 2
................. - . . .- o 10=3UpRe9  150°  GEIOCL o 29EL_ U L«
" . (v 930) " (» 930
" 104/ WA (NIYA 17841 Hil J)  H) "
.................................. e e e e s e e e = e m m e m e e m e~ e = B e m e mmmm gt = A e m = E g e nmmmmmmmm———m—m e mmm— et
1965+1 [X1:1547 €€ LA SN O Y L B YV T0-3ne "0 Tgne 00 FEVGT 00 geEs, ST t gl
glise1 L€esey 2wEs  20gc¢l 50 3lqeey Opyc  T0-36H9°9  26nc 00 30cuel 00 aswyry b€ w1 ’
gtags | L009%¢ vote vu2 el 60 3Vigey "yuL® 10-3950°9 20w* 00 " 3ncie  0v Fwpeey €1 € el
22091 slig ey 1vE* 642°¢l 50 3200°; 4eL° 10-300g9°9y 20,° 00 3€Ev*{ 00 3cuye; ¢l £ 21 “
TH919°T tolg®h 6t e 18221 U 3T90°1 &eol°  10-399G°9 0G4+ 00 3Jek0°1 00 3gnus*z 1T\ [
L9%99°1 29€9°y  6SE*  Doltcl 60 3tlzes ETHS - 10-32i%°9 66n° 00 yESU°l  0U Jugyey L | LSS} SRS "
L7V A8 S g8y TULIE Qus® lT 60 3% pe]l VUige TTTH-3401%0 Give 00 3LVT7°1 00 3agi*g 6 € 5
e2tEre 2180°G 6Sv* 6001*11 90 3lq0°1 1011 10-3289°y G9h° 00 3u64°1 10 320u°l & | € B ft
1128°%2 Tyse'e TTgree 29E*01790 Jord T THRZ U T3¢ Te e 007 562n*T  1¢ Fret*T ¢ [ L
ttigee Live*g 118° GJdE*01 90 369g°*1 2Zr2°*l 10-3€9;°E ®G:* 00 32Ix°*t 1Y Zg2e°t 9 [ w
137504 Utot*e 60%° eL9*UT U 3J0cgeT 66T 10-3uyar<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>