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1.0 SUMMARY

Engineering analyses performed on the Atmospheric Cloud Physics (ACPL)
Science Simulator expansion chamber and associated thermal control/conditioning
system are reported herein. Primary objectives of the analyses were to develop a
verified thermal model and to perform parametric thermal investigations to evaluate
systems performance characteristics. The required scope of work under Contract

NAS8-32231 as delineated below has been completed.

o Develop an analytical model of the Science Simulator expansion chamber
fluid/thermal subsystem. The loop includes the expansion chamber,
manifold, pump, insulation, and servo control network in a configuration

that will be tested by MSFC.

o Update the analytical model as changes are made in the test system. In
addition to the components listed above, the final test system will
evolve to include additional pumps, fluid tanks, heat exchangers, and

other equipment.

; o Compare test data obtainéd by MSFC with predictions of the model.

Analyze results and modify the model to resolve any discrepancies.

E% o Using the model of the final, complete system, run parametric
evaluations to define the optimum system performanCe. Make recommendations

for modifications which would imporve the system's performance.

Thermal network representations of solid components and the complete fluid
| conditioning system were solved simu]tangous]y using the Systems Improved Numerical
f Differencing Analyzer (SINDA) computer program. Experimental data from tests being
; conducted by MSFC were required to verify the analytical models. By simulation of
3 7
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the test conditions and subsequent comparison of predicted and measured data, it
was possible to modify thermal model parameters to closely correlate predicted

and measured values.

Additional parametric system studies were conducted with the verified
analytical model to predict system's operational characteristics. Descriptions
of techniques, methods, analytical models developed and results of analyses are

described in subsequent sections.



2.0 INTRODUCTION

Cloud Physics Expansion Chamber experiment objectives require that the chamber
temperature be controlled through prescribed time-dependent profiles. An additional
requirement is that the chamber internal surfaces be maintained at near uniform
temperatures (within 0.1°C) during these temperature excursions. The technique
selected by NASA to control the temperature and simultaneously to maintain the
approximate uniform temperature condition involves a controlled fluid conditioning net-
work which is coupled to the expansion chamber via internal heat exchanger surfaces.
Internally grooved fluid passages in the cylindrical and end disks sections of the
expansion chamber provide the internal heat exchanger surfaces and paths for the fluid
fo flow in a counter-flow manner. General arrangement of the fluid flow system,

the proportional servo control valve, and the fluid reservoirs are shown in Figure 1.

. Thermal systems testing of the Science Simulator expansion chamber and the fluid
conditioning network is currently being conducted by Marshall Space Flight Center
(MSFC) personnel. The initial testing phase was conducted without the controller and
proportional flow valve and experimental data obtained from these tests was utilized
by Sperry to verify the analytical model which was developed to represent the fluid

manifold and expansion chamber system.

Sperry Support Services previously performed engineering analyses of the
Atmospheric Cloud Physics expansion chamber fluid thermal conditioning system
preliminary design under Contract NAS8-32016. The purpose of this initial analysis
was to evaluate and determine systems cdmponents, and a design configuration which
wbu]d lead to a feasible design approach. The hardware and the baseline control
system available for evaluation were specified by MSFC as design constraints. Sub-
sequent to completion of the required engineering analyses, MSFC ﬁade improvements

in the expansion chamber internal fluid flow channels, fluid piping manifold designs
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and in the fluid thermal controller transfer function. It was necessary to
incorporate these changes into the existing analytical model and to perform
parametric investigations to determine system perfcrmance characteristics. Results of
analyses were used to support hardware design/development activities at MSFC.

Results of Sperry's thermal/fluid analyses were documented in References 1 and 2.

Several major modifications and changes occurred in MSFC hardware development
from the earlier studies to initiation of these analyses. These modifications
included redesiéh of the expansion chamber fluid manifolds and piping system, updated

fluid controller and servo valve and the use of Oronite Flo-Cool 100 working fluid.

The purpose of this analytical study is to develop an updated model of the
Science Simulator expansion chamber fluid/thermal system, verified with experimental
data, and to perform parametric evaluations of systems performance. Results of
parametric systems performance evaluations are used to make recommendations to improve
the system's operational characteristics. Therefore, the scope of work under the
current Contract (NA58-32231) required development of a comprehensive thermal

representation of the expansion chamber and the associated fluid network.
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3.0 ANALYTICAL TECHNIQUES

The Systems Improved Numerical Differencing Analyzer computer program (SINDA)
was used to solve thermal network representations of the expansion chamber physical
system and simultaneously the coupled fluid flow network and control valving.
Models of the control system were formulated and programmed internally to the SINDA
program. The complete lumped parameter analytical model, when subject to the
transient thermal boundaries, enabled Sperry analyst to accuraté]y predict systems
performance characteristics for various operational conditions and systems parameters

of interest.

3.1 Thermal System Model

Presented in Figure 2 is a sketch depicting the analytical model of the
expansion chamber solid material. The nodal designations as indicated represent the
position at which an element of material is 1umpedlin a thermal capacitance and
adjacent nodal locations are connected by thermal conductance terms. Separate
analytical models of the fluid flow circuits are shown in Figures 3 through 8.

These models were carefully tailored to correspond with the expansion chamber solid
representation since the two models are coupled by convective heat transfer from the
moving fluid to the solid. Convective heat transfer rates were related to the

fluid flow rates through the expansion chamber based upon experimental data supplied
by Mr. J. L. Moses, EP45. These heat tranfer coefficients were related to the mass
flow rate by the equation, h = 1.48 (10-6) (w)-332; where, h, watts/cm2°C and w,
1bm/hr. Thermal insulation used on the expansion chamber external surfaces, to
minimize heat transfer to the ambient, consisted of 2.54 cm thiékness of Dyna-Flex
Type RF600 refractory fiber material. The analytical model represented the heat

losses/gains through the insulating material to 21°C ambient conditions.

e
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Analytical model updates were performed as changes are made by MSFC in the test
system hardware and operational conditions. Analytical model updates and modifications
were made using the UNIVAC 1108 ELT processor to maintain magnetic tape records

of individual model updated input data.

3.2 Control System Model

The fluid controller utilizes the signals derived from the prescribed temperature
transient profile and a sensed temperature on the expansion chamber to control a two
way proportional flow valve which admits fluid to the expansion chamber manifold
system. When the inlet fluid temperature of the fluid is properly controlled,
very small temperature deviations between the expansion chamber sensor and the
precribed temperature profile are achieved. The control valve acts to mix the working

fluid from two temperature sources in a proportion as regulated by the controller output.

Presented in the sktech below is a block diagram which illustrates the

controller functions.

| ]
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The ratio of output to input voltage for the control operation is converted by the

s-trans formation to finite difference form as,

-1

1 = 1+2z
158 0.1 AO 1-2-1
and
¢ -1 -2
= 100 + 1080 T*z ‘?5” 110z 2,
2 1-2 1-22" "+z
25 + AO 1+z 4 (AG)) '|+1OZ-1+Z-2
-z 12 27 4272
where

E is the input voltage
¢ is the output voltage
AO is the time step size

2-N is the respective input or output voltage at the previous n interval.

The variable K factor as shown in the above diagram operates as a multiplier as

follows,
EZ = K¢y

where, K varies as shown in the graph.

The above finite difference control equations were programmed with each constant

coefficient being a variable parameter in the model. Output voltage, ¢z, is

converted to current by ‘the ratio of %%T%Q This current is then used to drive the

'proportional fluid control valve with the following relations,



E [o]
T=557C ;(-250 Ma < E, < 250 Ma)

T = -20°C ; E5 < -250 Ma (cold reservoir temperature)

-
L}

+20°C s E5 > 250 Ma (hot reservoir temperature)

where,

T is the proportional fluid temperature at the value discharge which is

dependent upon the voltage, ¢,, and the fluid reservoir temperatures.

The controlled temperature of the fluid at the valve exit is used in the

thermal model as a boundary condition at node 1000.



4.0 RESULTS OF ANALYSES

4.1 Thermal Model Verification

Experimental data recorded by MSFC during systems tests was utilized by
Sperry to verify the systems model representing the test hardware. Large quantities
of data, involving transient flow rates and temperatures were available from the tests
on cataloged files at MSFC computer facilities. Sperry analyst retrieved this
data at execution of the analytical predictions which facilitated preparation of

computer plots to directly compare predicted/test data.

Presented in Figure 9 is a sketch which illustrates the location of the
measurement sensors used in tests at MSFC. Experimental data utilized for comparison

and model verification correspond to test 11 as performed by MSFC on February 9, 1977.

Initially, two computer cases were used to verify fluid inlet manifold mode1
representations. Once the predicted transient response of the fluid inlet manifold
was satisfactorily correlated, approximately six parametric model computer updates
were made to improve the response of the expansion chamber predictions as compared
with experimental data. Generally, good agreement was achieved on the top and bottom
heat exchanger surfaces with minimal updates to the theoretical model. Modifications
of convective heat transfer conductors between the cylindrical heat exchanger
surfacesVand the fTUid coolant were required to achieve agreement with.the experimental
data. The extent of modifications to the theoretical values that were necessary

are indicated in the following sketch.
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THERMISTOR POSITION (Reference Figure 9.)

CIRCUMFERENTIAL VARIATION OF THE CONVECTIVE IIEAT TRANSFER CONDUCTOR

It was observed from the test data that surfaces of the cylindrical heat
exchanger, in the vicinity of temperature sensor number 8, responded much slower than
the theoretical predictions or the measured values at other circumferential positions.

This phenomena can be principally attributed to effects due to the following test

-

conditions:

o Non-uniform fluid flow distribution.

o Separation of the chamber at the fluid flow passages.

Either of the above conditions could have lead to the non-uniform cooling

transients which were evident in the test data.

In the analytical model updates reported herein to verify the model with
experimental valués, it was assumed that a combination of the parameter uncertainties
in tge phySical system would result in non-uniform convective heat transfer conductors
on the heat exchanger surfaces. The other thermal mode]‘parameters were set "hard"

and were not varied in the correlation.

10



Presented in Figures 10A through 10PP are comparisons of corresponding predicted
and experimental temperatures which were made in the final verification model. 1In
general, the computed values are in close agreement with the predictions. It is
noted that the analytical model nodal representation did not always align with the
temperature sensor locations and in several plots it was necessary to compare a

temperature sensor value with several adjacent analytical model nodes.

4.2 Controller/Thermal Model Verification

Using the coupled controller modei with the verified thermal model, several
initial computations were made independently varying the K value. This was a result
of hardware updates made by NASA during early phases of testing, where the gain

factor, K, was modified.

Shown in Figures 11 and 12 are computed temperature response characteristics
of the expansion chamber as compared to a prescribed temperature profile corresponding
to approximately 8°C/minute. In this analytical prediction, the fluid flow rate of
2 gpm was not adequate to achieve the prescribed or commanded system response.
However, the predicted transient value with K = 0.75¢; stabilizes at a faster rate

as indicated in Figure 12.

Additional analyses with, K = 0.75¢;, and the power amplifier set at
1000 Ma/volt, were performed w1th 2.2 gpm and a commanded cool-down rate of 3.3°C/
minute. Results of these computat1ons are compared w1th measured data of test #23
as shown in Figur: 13. An initial oscillation in the contro]led temperature was
predicted at the initiation of the commanded cool-down which continues through the

computat1ona1 period.

iﬁ} Several additional computations were performed “with the result that the
controller function was apparent1y unstable. These efforts were conducted conturrent]y

with parametric studies of system's performance which are reported in a subsequent section.

11
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4.3 Parametric Systems Studies

Thermal models of two conceptual thermal systems designs were developed using
thermal/controller characteristics as supplied by NASA. Flow schematics of these
concepts are shown in Figure 14. The intent of these thermal investigations was
to determine the design concept and operating conditions which would lead to minimimum
reservoir sizes and satisfy thermal requirements. Due to the contract schedule
and delays in NASA's test program it was necessary to conduct these parametric studies
concurrently with anélyses to verify the coupled controller and thermal model.
After extensive checkout of‘the programmed controller functions, Sperry analyst
realized that the controller equations as supplied by NASA were erroneous.
Subsequently, cognizant NASA controller personnel were questioned in regard to the

controller function and it was found that the tested controller function was as

follows:

COMMANDED
TEMP.

TRANSIENT

I k) + 1867 | {(10s+1)? 30°C
SC 5 T.75+T 300 Fa
33V SYSTEM
5C TEMP.

12



Since the original controller functions as supplied by NASA were erroneous,
it was not possible within the term of this contract to update the controller
mode1 and to perform the parametric studies and computations with the present

controller function would lead to erroneous results.

13
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5.0 CONCLUSIONS AND RECOMMENDATIONS

and verified using pertinent test data. Additional thermal modelling was performed
to represent the fluid network, controller logic and valving. It was determined
that the controller function as supplied by NASA was not correct since computed

results would not correlate with the test data.

Analytical model of two design concepts were developed for parametric system's
evaluations. However, these models were determined to be invalid due to erroneous

controller functions.

The analytical model as deyg}oped of thermal system is an accurate representation
of the expansion chamber thermal bhysica] system. Using this model as a basis,
an experienced thermal analyst could update the controller functions and subsequently
conduct systems performance evaluations. Complete listings of input data for the

mode 1s areﬁcontained in the Appendix.

It is recommended that futher testing be performed to determine the cause of the
unsymmetrical temperature response which was observed in the expansion chamber data.
A test is recommended to supply fluid into a single inlet manifold and observe
the possibility of fluid leakage into adjacent counterflow passageé on the cylindrical
section. Additional tests are recommended to determine the possibility of fluid
flow restrictions in localized portions of the chamber. These tests will involve

pressure'and flow rate measurements on specific portions of the cylinder section.

14
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NOTES: 1. NUMBERS WITH ( ) REPRESENT ONE PIPE.
NUMBERS UNDERLINED REPRESENT THREE PIPES.

%X PREFIX ON EXCHANGER REFER TO CIRCUITS AS FOLLOWS:
XX
(XX

35) INDICATES FLOW FROM 3600 SOURCE
37) INDICATES FLOW FROM 3700 SOURCE
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3699
(3836)
(3827)

Figure 3. Representation of Liquid Supp]y System
(Top Heat Exchanger).

18



>~

NOTES: 1. MNUMBERS WITH ( ) REPRESENT TWO PIPES.
2. XX PREFIX ON EXCHANGER REFER TO FLOW CIRCUITS AS FOLLOWS:
(XX=35) INDICATES FLOW TO 7001 LOCATION.
(XX=37) INDICATES FLOW TO 7002 LOCATION.

XX22] XX21
XX32] XX31
XX42| XX41

XX52 XXGé\\

XX03 | ‘ s RETURN

] o ——

XX27 | XX26
XX36 | XX35
XX47 | XX46

Figure 4. Representation of Liquid Return System
(Top Heat Exchanger). '
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NOTES: 1. HUMBERS WITH ( ) REPRESENT ONE PIPE.

2. XX PREFIX ON-EXCHANGER REFER TO FLOW CIRCUITS AS FOLLOWS:
2XX=55) INDICATES FLOW FROM 5600 SOURCE.
XX=57) INDICATES FLOW FROM 5700 SOURCE.
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5700 .

Figure 5. Representation of Liquid Supply System
(Bottom Heat Exchanger).
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NOTES: 1. NUMBERS WITH ( ) REPRESENT TWO PIPES.
2. XX PREFIX ON EXCHANGER REFER TO FLOW CIRCUITS AS FOLLOWS:

(XX=55) INDICATES FLOW TO 7003 LOCATION.

(XX=57) INDICATES FLOW TO 7004 LOCATION.

7004
(5801 ) ——mnn ——(5861)
(5811) . Esaslg
5321 [/ d 5841
5831 [ ] ]
O = o= ey
X0 | XX11| L2 T XX51 | XX61
: > > ;
/oxo EE \
XX02 1| XX12| s<i><| < XX52 | XX62 \
/ > <
( XX03 | XX13 1 IXx53 1 xx63 ) :
\ - bl o /
: @04 XX14] N2 XX54 | XX64
) THEREETT Y
b N " O
~ XXO& | XX15] & ;‘2 g XX55 | %65
: : - \ >3 / ]
5636 ¢ !
« 5627 : 7 (gggg)
- 5615 |

. 7003 .

Figure 6. Representation of Liquid Return System
~ ~ (Bottom Heat Exghanger).
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Figure 7. Representation of Liquid Supply Entering Uppér Cylinder Manifold
and Return Circuit.
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6.0 APPENDIX: DOCUMENTATION OF COMPUTER MODELS

Enclosed in the Appendix is a copy of the SINDA computer program inputs used
to simulate the ACPL cloud chamber without and with a controller. The first
input is for the case without a controller, ACPL Test No. 11. This input data is
on MSFC tape No. 35312 under file name TPFS and element name CLDGCASI. The second
input is for ACPL test no. 25 with a controller. This input is gene}ated with the
use of MSFC tape no. 35312 and the element updates shown in the left hand‘column

of the printout.
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3521372143025
3330437313030y
3346 37464304640},
3340537401 ,3ufikre0y
3350375003050 0010,
3355193755,3055001
3369037649, 30ub401,

520505505450 U5 )y
S203259G348403 00100

3204135042300 redS
3213435135301 35618
32224352243042401)5
3216935461 3046401%
323213532530324415
32420354245 304%240189
3252135529 3U524018
301337001300l eeld
3261135605306 40158
32651356513U654901%
3304037043004, 18
J3260372693U26041)5
3313937139301i34e158
332212372403U22ye S
33321373493USLyeld
335313753030U530e1
33492937424 03U424018
3352137521 3U520e) 8
3361137611 3060941)8
336513765013U65,418%

(RED AND ©LUE CIRCUITS)

S21915514900149,018
9204550405000} S

601Y9., 6038460334207 97SRAYN
6017 3601 06U29208B6HSRAYH
U2 ,6UY9:6U4S 1 ZeBEHBNAYH
6023,80L2146u3 1130 H446SKAYH

6026,6ul2,6U22,)2e7975RHAYH
6029 ,6ud3 601 39204683KAYH
bUI2, buIIrbudIrLleH6BIRAYH
6035.6u24 0603402.7975KAYH
6038 ,6ul56U2513e4463KAYH
6uﬂlcbuul.5|0l-u-ZBISRA{H
6444 6LuN151T04 2002643 KAYR
bﬂ“7,6u25.5|30.u.2“93kk¥“
OUSU, U 45189 ,,0e2649RAYH
053,641 05061100 2B8IL5RAYH
U0 bul iS5l ue2b64SRAYH
QUSY 51335008 b1 ISKRAYH
6062,5115,5136540b6)1%KAYR

RAYH
RAYH

RAYH
KAYH
RAYH
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000335
IEXY
VER P4
[RTREY)
olulday

DLUING -

GLuast
[PATKE I
Cul 243
IAVRER
[VPYEEE
RITTAELY
OLuU3IN?
QLUI48
Quu3ang
Uoeliasg
duuisi
GLudbe
[V ]
CLudsy
0L0355
Guddué
DLuds?
aou3sy
wlldby
olideg
glclsld
[V ERT. D
DLyl
[T
CLudss
[SEVRT-N )
[IAVEY-¥)
Gup3en
GLu3oey
clolic
[FINVEN A
oLyl
g0Lg373
LLyld?y
LLud?s
Guis7é
G(u77?
GLudza
LGDaly
Coudbl
Juttsdl
Cevdt
Luladsld
quhash
QGuibs
[T RY-E-Y
Guuae?
Jiudsuh
TR
CnLav’Q

NEW
NEW
HEW
New
NEW
~u5

NEW
NE
NEW
NEW
NEW
~3s

000
ouo
000
(Y
Guo
uly
uag
0oo
)
0Go
too
coo
0Go
Goo
]
aco
Lo
cov
uGg
60
ocGa
oGu
000
04a

[To0

GCl
Lo}
ouy
oGt
(W]
uvbg
cGo
GOO
0Cg
g0l
GG
[WVE]

Guo
oou

gdu
o]0}
Gug
GLa
GouU
(1193}
000
wOuU
Lou
0o

g o o &4 e -
52011,5511,5001 1001y 5212455012,60029014 521315513450134418
cr §21595515,450150 0y 5220145521 :5020000y 522215522150224408. - - - e -
5226,55926,50260e1y 5235:5535,5035091)s 52464554695U46,418
- - 524745527 ,5027vel ¢ 5231435531,503 vely 5232155323503 29088 - i o
5236,5536,50380e1,y 524145541 45040 001 52421554245U42,018S
e e e e e 529745547 50497100y 5250955510505 9009 5252+5552+5052s008  lemime
5253,5553,5U53 101y 5262,5562,500290) 530115700 05Uulreld
' H254,5554,50540e) s 525545555,5ubSsels H261 0556035008l - -
526345563,5U63r00y 5264995564,5u64 e 52651556515U654018
53ug157U2,5U020el s 53034573305UU3 0ol HINYIH70415UuYrelS - L -
53U5:57U5.50US el 531415714 45LE4 000y 53264572615U264018
b e i Ll S3L1s5701,500 00l 531255712450l 2000s 53130571 305Ui30018 - -
5315s5715:5015 000 532195721 95U21 %ty 53221572215022101 8
532745727,5027 9000y 5331057310503 s0ls 5332157321503<1013 - -
5335+5735,5035000s 5346,5746 5u46401 1 533335753:50530188
533645736,50360e0y 534195791 s5uldlesls 53429574295U%24013 . R . . -
539745747 ,50497 100y 5350145751 15uDlsvly 53521575235U524649
[ U 535445754 ,5u5400ly 53859575545u55001s 536815761 s5060se18 e e e i 8 it e e a
E 5363,5763,5063 00l 53649:5764,5u04 sl 530515765150654e)3
5362.5762.5062.-]5 ! - - . -
REM ’
REM PAGE 31
) REM
. REM - LIQUID TO SOLID NODES CHAMBER (RED CJIRCUIT) . vt e+ e a b - e e .
QEN 40155 o4CuLl sl o950 00 s30 08000548400 0,104500 00,2448
GEN S3195 el o453 0000933000020 750441050 1080900004541 001420778 G e S
GEN N61o53 1045610004560 0090089,4714501+407000484578,1,05068 : B
GEN 9810501096818 01 0e57 0498450004090, 01495910bs,665% S Coe e e e
GEN BSolebalsticlotsdoulrlrleés
N 4219049028 04520 0300 4510405104551 630y SELIRIAE MO 030 o o e e
H422040G22+45229301 423 44U24,952493e0 4299402514525 9308
4524405214552 030 0 453 ,4UD4,45549 )30y 454414059 9455553e8 . o PO e
£ SI204112s4612030 0 SI3,4004,46014930) 5144411504615036% ) .
REM LIQUID TO SOLID HWOPES CHAMBER (BLUE CIRCUIT)
GEN 601 oSyl o450 0l v470 1000300601058 040 04104700 ,0,2,4 ‘
GEN 63105 el 040300109730 00 0201750641350 024340 58,4744 1,20775 e e v —— o o e
GEN 6614500190000 14476100 00089,672145411+407138449772),0,450%
GEN 081500 0408l al o478 00 0e573690 4501 040000049791 002,688 N : )
GEN 701059004001 414,8300 004102068 %O
‘N 6209902854720 0308 6513405144750 0300 7003400004811 43¢5 - «.'Ez.
02204 U220472203 0 623 4U2949T724930 8240492994725 4369 - Xy
. 6521405294752 300 653,4U54,447540300 6591405544755, 368 . - o ~_ég_52“ e n
E 7102910020481 20309 713,4004¢481403 03 71404115948154308 wg
REM L1QUID CONDUCTOKS FOR MAIN SUPPLY TO TOTAL SYSTEM (FRoM RESERVOIR) . . -
© 10041003100usieS Ly
REM i S
REM PG 2 . )]
REM [ .. ¥ > RO
REM LIGUID CONDUCTORS i =
N 3501 9354153552000, 35020%35024350300es 3503 4~350303504000¢8 ol .
3509,=33u44 3505 vbes 5109358133501 208 0y 3512,235)12,3513048
35134=3513435104 000, 35143350 4,351500e 3521 ,%352)1 445220149 -
35224-3542435260 00y 3526423526,3527 300y 3531,~353153593211e8
35321=35344453500ey 3535,%3535,353600e, ISHI4=3541 35421008 . R SN
3542,=3542,35460 ey S5469=354643547 00y 3551 4=35651535520148
£ 35520=3552,3553 00y 35531-3553,3559sdes IS594 35543555009
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hWVIRR X
QL03IvI
oLudvH
fJuUJqs
gcuiveé
IR N
CLuli?s
cLuady
GLu4do
ouu4c2
pLG403
[HAERL]
Oluyud
Culivud
Guchu?
CulHus
pLuduY
Cuuwil
guubd il
cuc4i2
uLu4!d
Sluqls
OuLO4145
GLGYLe
Guwdi?
Guu4ils
CLud19
CLun4l
oLuq2l
Guubdez
bLuded
GLuted
GLa445
gughdé
ghLu4d?
CLp428
DLU'CZQ
Lut; 430
gugddl
fLu432
guuHdd

GLGw3t-

oLu43dd
Julb4le
cLowa?
uluy+36
cCLuedy
yLus4d
guu44l
Duu4te
[sPR LR X
DLU4“4
Coniht
MWL T

LGoavi

Gao
céo
duu
oou

coo

GGo
000
¢Go
0o
oLo
GGo
oho
00u
60a
00g
Geo
GGo
Glo

™m

REM
REM
REM
REM

REM

REM

REM

3854 4=3615,47

S
e

P
s

356[.'356|.35620].. 3562!‘3562;3563.[.. 35.3.-3563.356Q||.5

3564,%3589,356500e -
3705:=3705+370411 ey
37C24=37u2+37010ke,
3713437134371 2000,
37;6.-3720.4722!lt.
37354=37354373201 0
J745,=3746,374211,
37549,4=37549,375301 ¢,
3765,=376523764H00 0,
3762,=3762,43761110

S5GLe=55uls553201h e,
S5 I =55Ud 5505110,
5514345513551 49 000,
55224=552245526101 ¢,
55324~55321553511 e
5542955492+ 554480100,
55529 -2552¢5553 14
5561955615542 0 00
5564,=5564435651)

57ﬁ5.‘57uﬁ.570Q'lo.
5702+s=57u2+5701 0 e
S7131=5713+571201d 0,
3726,=5724,572201 09,
5735,=5735,573211 ey
S8TH6~5746,574214 0
6§754,=5754,57531l10,
5765,=5765,576411 0,
5762,-576215761010

PG 3.4

LIQUID CONDUCTORS
34GUI=i0LUISTFTarley
36039=366i035000d e,
3606+s=36L0s36210kcs
3607 8=3631353101 0
36124=3b0LUe36Shrles
36154=386143560sl0

LIGUID CONDUCTURS
3651 4=35C50360501 0,
GOlrdeos
34657 4, =3536036380100,
366G9=3647,7001 0000
3663,=3565,3665000y

LIGQUID CONDUCTOURS
386Ua=lLLGIIETTr e,
38039=38L5:37050k e,
38064, =37LUs382T7 0 ke y
JBUTs=3836437360be,
36123=3700Ls3855011 e
3815 ,-3865437650 10

LIQUID CONDUCTURS
3851, =37G1s350 0k,
3359,~3811,7¢0201 0,
857 4=3731,38300ke,

J70qn'3704 37030!0.
3715:=3715,378491 0,
37124=3712:37 10010,
3722923722437 240l0y
3732,=3732+,37300k0e,
3742)=3742,37%0 10,
37531=3753,375211s,
37649,=3764,37063 010,

55021=5502+55u30l e
551 13=550 15512010,
5514895514551 501 e
5526,~552645547 00
5535325535,553630e0
8546 ,=5544615547sl¢ey
5§55351=55534555400 0
5962y~556215563sl ey

57041=5734457.3900,
57151=5715,57 14210
57123=5712:57 10080
57221=5722,5721vbe,
5732157324573l e
5742s=5742,5741 k0,
57533=5753,5752010
57449=576445763010,

37c3.-37ns.37oz.l.s"'

37i4,=3714,371314e8
3727.-3727.372¢o|.s
3736,237369373501+58
3747 ,=3747,37461108
3755,=3755,375411 %
37524=3752+375111 3
3763423763+37462110%

s

5533,=5503159040 19
55144=55121551301+8
5521 ,=5521 39522018
5531 )=553 1155320109
S54Ly=b541195420 4¢3
5551 ,=5551 950852118
5554 ,#55544555501+8
55634255631556410108

' S
57034=57034570211)e53
571445734957 1301e8%
§727,=572715726115
5736,=5735¢573501%
STHT 4 =747 45746013
5755 4=5765s5754118%
§752,2575229751 1158
5763¢=57631576201 8

{SUPPLY FUR TUP H/E} RED CIRCUIT

3601 9=3599,3600¢cd0
36090=3600+3600sbeo
3607,=3621,352t01>
36101=3600+364%10k00
3613423651335510l00
3

36u2,~3600+360101+8
36u5,7361143511 0868
36u8y=36000363111.8
3610 4=3641,3541 918
3614,236000366111+%

(RETURN FOR TOP H/E) KED CIRculT

3652,=3605,70ul ke,
3659423527 ,43627s1 00
3658 ,23636,70ulrlse,
3661 92355543655010
36643 -3665,76.14s1l0

3653.-35|5.36|5.l.§

74650.-3627,7uolnl-5

3659,=354/733647 0068
3662,=3655 7001018
H S

(SUPPLY FOR TOP H/E) BLUE CIRCUIT

3B0L2=3699337.0v0 0,
38049237306+381501s
38073~3827,3727+1 ey
38134=37C0+3847 010y
AB134-3855,375%9s8e0
s

{RETURN FOR TOP H/E)

38529=38U1¢70u20len
3855,=3721,3821 1,

3858 ,«3830,70u2vh0y

3802,23700+380591¢%
38u59=38)15+371500 8
3808,=3700+383611e%
38i0,-38470374791e8
3814,-3700384511 8

s
BLUE ClRCUIT
3853,=3711538111%
3856 ,=3821s7u0211e%
J8LP =374 3tuirles

d Jd0 .
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h owr .y e —— i a2

oLo447
Dug448
Dul449
0wB4506
oLu4sd
Duiese
CLeysd
Coubb Y
GLU4D5
SISV E-Y]
oLGub7
DLu4S8
gLL4e?
U460
Ceubol
Ouu4s2
GLyvod
gLghed
GLuYyses
LLusséd
cLuye?
GuLHeb
qLu4es
QLL470
cLo47i
gLuy?2
gug4?3
Duud?n
Duy4?s
Libalé
GLuNi?
Goln78
pLu4’?
GLG48Q
Juuybi
0\;\)“‘52
Se4qbl
MWL
Ouubkd
Clusde
CLaye?
CudHyes
BLu4d?
OLuy93d
Cuoﬁgl
slu492
QLYY
Loy
[V 3
cLg49e
Guuiy?
[IATERA-
GLLYTY
CLubul
LuLuud
LLuzud

000
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¢o0o
c0o
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ulg
olgo
wGo
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[¢] 011}
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REM

REM

REM

REN

REM
KEM
REM
REM

. REM

x
-

38600=38Y90147002vhey 3861 )w3T75143850 000y 3862,»3851525020048 i i in
Wk P s

3863,=3761 3861000913864 4=3861,70u20808 caeh Yoo

i

LIQUID CONDUCTORS (SUPPLY.FOR BOTTOM H/E) RED CIRCULT

5603010001559 991 0,
56uds=56C145501 ke,
S600 =56LU1DG2 ke,
S6UTv=5631:5531 00,
S5612:=500uU 1265 sbas
564515661 4958610k
LIWUlu COWVLUCTURS
5651 3=5505456050k ey
6543 =56154700300 0,
5657 4=553861563611 0,
566uUrv=5647 47003010
S56634=5565:506510e,
LIGUID COnNDUCTURS
58039 1GuLd 15699 0le,
5803s~58u5,57G5vi e,
S8UO»=5TuL 158270k,
SBUT 1583645735000,
8812957458551,
3315,-5865,57465110
LIQUID CONDUCTURS
5851s=5751+1580001e,
58544=581 147004000,
5857425731 4583 0 vise,
5560.‘55"“.7304.‘..
5863,=576}4s5b8 sdhes

PG 748,79

LIQUID CONDUCTORS FOR CHAMBER (REU CIRCUIT=DOWN)

45G14~4501 04502001,
qsﬁq.'qshq.*SOSDO"
4543,=4513.+451410 0,
45224=452244524 09§
H532,4=45321493310 1,
45491 i=45491,454201 e,
45449,y=4544,454514 1,
45549, =455 1455500 )
§563,=4563,495641414,
N572,=4572495 730wk
H581y=4581+958210 ),
9584.~456H.H585t01.
459344593 4459490 1,
46C24%4602+9603 001,
510 0=461104812004,

G705, =4705,47049141
470244762447 G1s0
21354743 ,47120e10
4724,y ~47244472200 1,
q]J“!‘“/Jﬁ.q733lllo
$7495,=48745 4744900,
HTH21=474259741101,
4752447524751 004

5601 1=5599:56000l e,
86341 =5600¢5611 014y
5607 9m5621 45521040

S61UI=5600564L]e,
56131=565) 45551l
S

(RETURN FOR BUTTOM H/E)

5652,~5865547003000,
56553%5527456¢7 sl e
26583 ~5638,70u3rloey
5661 125555,56550 10,
5664 9=5665,70c31r e

(SUPPLY FOR BUTTOM H/t)

580t1=5699:57.GC0les
5380%1=5750G1581500 0
58071-5827,5727 1 e
5@]00'57b0.58%7|l0'
58)139=5855,57554)4,
$

(RETURN FOR BOTTOM H/E)

58523 =58C1470u490 ey
58559~572)14582Lale,
5858,-5831,70u4%0 10,
58461 4»5751,5851sb0p
S5864,-5861,70u4s )

4502045082495, 300 )
HSII:-HSII.HSIZooI.
H5141=4514,4515908
H52%91=4524,45254 1,
H533)=45323,4534904 ),
H5421=4542,9543 44l
4551 s=455) 3455200k
454 r~456 1445020014
4S5854 y=4504,450654 0
45734=4573,45740el
45821=4582,4583201,
HS9 1124591459210
H594,=4594,4595,0) ¢
Hep3p=ed603 446 400,

HE124=46012,4601494),
LIQUID CONDUCTORS FOR CHAMBEK

47091=47G4.970350)
U715, =4715 097 1900l
4712048712497 000010,
47221-4722,972134d,
47339=4733,49732041,
A7499s=47499, 4749320l ¢
4755 =4755,47549 4},
76214765 494704 yald,

-8602,m54001560001e5%

56u5,»561 145511018

56yt s =500 056310865, .

S L y=564195542 0008
56“‘-'5600.566..‘.’

RED CIRCUITY
5653,255154561531¢8
5656 4=5627 97333148
565725547 456471448
5662,=565535703311e5
s

BLUE clInCulY
5802¢v~57C15805118
58U5+1=58 155715165
5868 4=5700:58369 108
58109250847 :5747011e%
SB814,-57001508511¢8

BLUE CIRCUIT
58534=5711:581101.5

SB56,=5821 47300415
SB59s=5744 45841118

5862,=5851 47004148
s

et

45,3 4=45n3 40045013

4512)=4512,45131018

H5203=4521 42221015

4531924531 ¢453290 1§
4539,y =4334,993500}8
4543 ,=4543 345441015
455241«455294554r10 15
4562 4=4542945830018
4571 1=4571,457214148
“57“.-“574.4575.-‘5
4583 9249834458414 S
45924%45924459310)18

Houls=4o0 1946021015 -

H6uls~4604 94605008

Ho1Yyr4614,458150048

tB8LUE CIRCUIT=uP) .

4703 41=47p3+47021518 .

H4789¢=4714+970130015
4725,~4725,472499418
H7393=4735447340104 8
97329=473244731 218
743 9=47434474214] S
758 ¢=4784,47529e1 S
76 v=47p4s476310} %
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Uetbs1d
clushd
Quubls
Buusté
Cuudi?
GLusid
[INVER L

tuubey

LLUb4a
pLise2
cLuséd
LlgneH
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cugsie
Duusée?
Guy528
[\ Y4}
Gwis 3o
Cwu S
fbubaz
[ ICR K]
gLub 3y
G535
GLubdé
gueod?
[T Y ]
Quus 3y
LRty
gLpS41i
sLubY2
LGSy
Gcuub4y
0LG545
GLub46
QLub47?
CLuS4s
uLGa iy
ou0s553a
pLies i
pLubsl
oLps5s)
NG5y
LLussS
Dizubbb
GuubS7?
ULubbid

NEW
NEW
New
NEW
New
NE W
NEW
NEWA
WEW
=39
NEW
NEW
NEW
New
NEw
NE W
New
NEW
NEWw
=09

an

0o
0Go
Goo

coo
GGo

cuo

GGo
Glu
0G0
auo
Gao
cog
gou
oo
(Ath]
U
cto
0G0
oo
06D
cCo
goo
GGo
¢Go
CCo
Goo
Cuo
Q00
ouo
cuo
V]
ool
GOl
GOt
goi

(V] vF
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oGt
w0l
031
0Co
auli
Lol
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001
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Gul
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¢0d
[+3e]]
220
[TV
oby
Guo

47638=4763:4762001,

CHPTH =T T4, RT 7300k

2 .
3
' REM
REM
REM
KEM
..N [P
E )
REM
N
E
REM
REM
REM
REM
REM
. - WREM
N

4785.'“785.4784'.‘.

4782,=4T82,4781s0ly
47939=4793:479200 1

480U, =48CH 48030013
4315+ =4815,4481400

PG 13ele 13

4762224762, 4761 00l

HT773+024773,4772101,-

47841=4784,4783941

47951=4795,479% 00,
H7921=4T792447%10e by

HB8OI1=4B0IH48Bu20e
HBLH =481y 481200

LIQUID SUPPLY TO CHAMBER (RED CIRCUIT)

Bu97e=luuGe8L99red,
B1024=31g1e81020e),
BIUS»=8luSsB13T7 00l
BluBe=8lu2:8104001,
81114 =8106,810100101,
81221=8121,8122v01,

B 25s=8125481270vs0

8128 ,-8122,8124ve1,
G134 =3126,81309201),

LIQUID RETURN FRUM CHAMBEK

8201,-82327,8235)¢1,
8204,=8205,8203 el
8207821528236}
B2lus=~82u4,482020s1),
B221,=8227,482250010
822“.'5225.5223.0].
8227 4=823028&2600)
B2359=8224:82221010
8233,-820usBi99r10)

L1GUID SUPPLY TO CHAMBER

G99 9= rP19%0e 1,
F1G22=91C2+%1010el,
FILS =90 LT7 451052010,
2108+ =5104+91D200 10
FLila=9V G106 ed,
122150122+ F1 2100k
912009127, 91259904,
9128,=91249271220¢10
9434 =983G1912600)

LIQUID RETURN FROM CHAMBER

9251 9=92,5+9207 0101
9204,~92¢3+72051 01
F20u7s=92ub192100010
V231041292024 920%10 1,
922 09=9225¢9227 004
9224,=9223,722510 4
9227 4~92264V2300r 0k
9230,=9242+9224 20 k0.
923349199 ,5200001

PG 15

8103180998100l
81031=8102+8103001

B8106s=8105:81,F001d

B1oT+=81U044810brels
B1129=8106s8112800
812398122481 23s0l
81261-8125+,51292¢1s
81291~8124,8126001
B81321=8126,81320e15%

8202,=8209,82, 500k,
8205.-82U3.82u2|tl|
82089=8212,82ub1s0l
82119-8202+,8200sely

B2229=8229,8245v 0}

82253=8223,8222r0 1
B2289=8232,8226001)
82311=8222,8220 00},
23499 =8199+700us0 1S

(BLUE CIRCUIT)
9!0&--9100.9099|ol.
910319103470 u200l,
F1061=F1UF 471500l
F1091=9106sF 000l
FIi2ry=9412+F0ubrelb
912391291230 9122001 0
9526129129, F1250¢1,
1291294826, F 1290l
P131=9132,70269418%

920219205472, 00 )
92051=9202+sF2u3r0 1
9208192064921 2001
9211 4=9201 0720290,
§2221=922547229 001
92251=9222+9223 00}
9228B429226,9232001
92319=9221,92224014,
§2341=9U04 56974018

LiQUID SUPPLY AND RETURN CONNECTIUNS TO

BIL, =Bl L 45 el
BI0Ye~8buYe953 000,

830218108 ,451 1101,
3305 1=8L0T 454100l

(RED CIRCUITY)

4775477544774 101)8
4772:=4772,4771 01048
47683 1~4783+478201043
4799 4=47949,47931¢1S
4805)=4805048034001 8

HEuLs=4B8n2:s4801001S
48)129=4812148111013

8iuli=8laur8igleeis

BlgYs=8103+81059018

BluZs=B165s8111seLS
B100s=Bl0bs81LBIELS
128 ,=8100s81210018
B1249,=8123+812501¢c18
8127 4~8125+613114}5
8130:=81260812800}5

0

820u3+=82)1+82059+18
B2ub,~8208s820p6090}5

82u91=B20605254v015

B2l2,-8401+82000015
8223,-82Z3),822500}8
B82264y=B228;82260018
8229,-82264182249101)3
8232,=8221+82000¢1%

9151 s=9In1sF10000)S
Flus=9005s71G3re s
QU7 1= 11 eFLLSI IS
Fllwe=91i08+74060018
120 4=7121+91001¢18
F124¢=91254912394¢18
9127,=9131+9125004S
FI30e=9128+9126004 8

(BLUE CIRCUIT)

9203179205521 0¢01S
92464:=920619208001%
2LV 129241920602 ¢)S
9212,=920n+9201015
¥2231=9423+92311¢18
9226,=9226+92281 |5
92294~9224192261015%
9232,~94001722)r0158

CHAMBER
83034811 s4521 0018

8300, 1329495100} S

A

1
.
|
H

i

(KED CIRCULIT)

l
i
‘
i
i
+
i
3
¢
i
3
i

t
:
i
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i

i
[
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' KIrivad ¥00d do
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i e i o, 8 A

{8

0L0s5SS

puuse0
gLusel
pLuse2
Buubed
RIMEY ]
aglubes
pLused
GLude?
GLus68
LLlubo?
Lvus70
[AWTEYA]
Cuub?
Gub573
Cuus 74
gLLs?5
GGus7¢é
cLus77
Gul=78
Quls?9
GLlusol
glosnsl
GuuSod
RINTEY-K)
[AMELR ]
0Lpsus

Ouiubye

gLyue?
RINITY-T']
CLusd9
[ARTER D
tLus?l
(AR R
pLub93
Guubye
LLubis
CLUsyé
SLsi?
0u0nis
cLusyy
SLubul
guusud
Cuteud
O0uusud
Swlbaud
GLusuwS
LLObué
Glubu?
cLo6uE
GLlou?

Quueld

cLusil
Uuvlold
DLlUold
Cotoldy

NEW
NEW
NEW
NEW
HEW
NEW
Npw
NEW
-8

NE#
~01l

MEN
Nt ¥
HEW
Hew

oCo
000
000
uwlo

G0
800

ula
Gul
Cai
031l
Gol
ol
GG}
001
GOl

cGo
oGy
¢uo
Jou
€00
(1 91]
oG
0oy
(]
[FPRY]
odu
(M)
ouo
Goo
[TV
[ eh]
00
Q00
0Go
oY $31Y
(]
ulo
[}
uug
gco
00a
uGi
vwly
Lou
Cag
(A}
[ iTH]
e
(13}
w01}
coi

REM
REM
- - REM

GEN
GEN

GEN

GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN

GEN
GEN
GEN

GEN
END
8CD

8307 ,=8130+9561 900, 8306,-8128,457100el,
8310,¢=B1297459 1ol 831Ly=8127,460 100l
8321 9=450518210001s BI221=4515,8248101
B8324,4=4535,8209% el 83251~4545,82u7001,
8327,-4565,82300el, B3281=4575,82481901),
B330»=4595,8229 10y 83311=4605,8227 401
LIGUIU SUPPLY AND RETURN CONWNECTIONS TO
930||'9ZIG|H7QSIOlu 9302.'9203.“7‘5.0"
9304s=92,904735010ly 93051=9207 447450 e 1
9307 4923014765010 hy F30B9=92284477500 1
I3 us=9229 4479500, 931 11=9227 446,500
9320 4=470)s90000edy 9322147 011,90 83y
3299473199109 0e)s 93250=4741,900T 000
9327 4=4761 07135008 932B9=477149128r0e
93330=84290+912% 00 by F3310=4B014F027 001,

INSULATION TOo AIR CONDUCTORS

12631 020L1 s V0 0e0U4SY 12002,200211090009,
120uH 12009 baGeuliT, 120021200540 91000458
1200105009260 03000300 berlesUeu%r 10
12028450 002uZlydadsUsled i o sUen?sled
l2ﬂql|204.|li000045
1204239042042 8 00300000l eGe0DT9ls
12045+2U45|‘50000Q5

T0ulsb ot sl sdal y0rtoslosQeiloles
lQUllISIllqdl|ollloul|tl|o|000|"0
FH021050 0340214 el Uslenloseulales
1403 1,5s i yudla s vl enlogueltorte
L4041 4520 s4udlsbol uienlds

L4053 95012405l sl el surels

[

830%,=8131,45810018
8312424t 129464110018
8323,=4525,82111018
B8326,=4555,8232141°%
832Y 4458598231 14018
B332,~4615982)2%04%
CHAMBER (BLUE CIRCUIT
9303 1=9211947250015
93u01"%2329475500 )%
F3uT929231 147850618
§3121=9212+4981510,43
93234=47214500 41018
G3269=47510913200}8
9329 s=4781094310015
9332, =481 1992120018

12603120034 1040099

14ub 1S vl sl8ubletrlodrenls e

|4U7l|5lln497|o‘bl;u-.Dls

19051 +Selodubl o1 40henls R

14U b sl a0l sl ,usenls
I IR AR R R AR AR
l“lll'Slqu‘lijlll.U.oﬂ|5
Volulrbunul e b v eOuld4S, 160UZ146002,10000%0
163u4r6LLYs b otuds 160051600501 000u45ES
Lol lssSstebut byl ol ureBu93

1632105 russu2ls bl s epuds
lbu3l.5-L.6a3l.l:{.u.-uu9$ . —
1604h c6uteineluib, 160495,8045,04400458
160924330160 92, 801 ,09¢0u98 ‘

3CONSTANTS DATA
TIMERD s lbuwse

OUTPUT=eu55 , .
DRLXCAzeigl sy ARLXCAme0ly NLOOP=m|OS
LTEST®g ) LTESTauUS )

MTEST,u  § MTEST=, FOR: MOSES

1€2¢2SGALLUNS PER MINUTE .

MTESTol FOR ANALYTICAL

160034600341 0¢0098

FOR SPECIFIC HEAT

RHOC

5,0¢00 SLOCATIGON

byUY SLOCAT|ON FOR KHO
7206024 SLUCATION FOR
8,080 STEMPERATURE

)

R e A s @ e e o

N

&

N o B i e BN g N e O

. -



- e pa 43 L b ' te 9 ™ w
0L0615 - NEW 001 . 9,10 SGPM FLO RATE.
Suusie NEW 0014 - " lusuelB223 ceeee- - SGPM KsFV3I/ZHR - e C e e e el e
Ouuol?  NEW Q01 ’ 14096 . STOTAL CP TO SYSTEM .
pLoslis8 New 0dl ’ 12,0125 SPROPORTJANAL FLOW FACTOR FOR TOP,BoTTOM DISCHEX : s e
© pLOelY NEW GOIL : 1350425 SPROPORTIONAL FLOW FACTOR FOR BOTTOM, TOP CYLINUER HEX
0L0620 - NEW QU1 R e £ Y SLOCATION FOR FLOW CONDUCTORS TU NODES 3599,3699,5599,8699 - - -
; GL0ell NEW GO : [ 'Y SLOCATIUN FOR FLOW CONDUCTORS TO 8U99,93199
; Gu0&22  NEW QU O} : 17, SLOCATIUN FOR 1715 FLOW CONDUCTORS DISC HEX
i CLOL2Y New GOJ 13, sLUCATIUN FOR 1/5 FLUW CONDUCTOR DISC HEX .
s OCuseY  NEW GG 19, $LOCATION FOR §/12 FLOW CONDUCGTORS FOR CYLINDER REX s
0Lpads5 NEW 0O 20, SK16(eB) . -
Cuuslbd NEW GOY - o= mrme s 21, $K2Q0(eb) - > e
pLoez?  NEW GOI 22, SK21(e5) : ) v : i
Giuees8 New 0G1 23, $K22(333) . ‘-
CLps29 HEWGOL 37955 NO. OF ITEMS ON MISC FILE . o
CuQodlG  NeEw 001 38=25 sLOGICAL UNIT
; CLppbd3l  NEW Gl 39u3ICUEIN0Oe OF LUCATIONS
}; LLued2 NEw QD1 - elieee Jgla§s SNUMBER UF JTEMS ON MISs, FILE. - - . . . - e e —————
b CL0eII  NEW GOl ' 102225 SLGICAL UNIT OF FILE CONTe TEMPe AND TEST DATA : ‘
b Couedd =il OGO " END 3 : » o N -
Ceubds Goo ‘ BCD 3ARRAY DATA
bLO63b 6co REM TEMPERATURE ARRAY FOR ORONITE FLOCOOL w0 FLUID . : : -
CLubd? guo - 13~50es=3302=1003i001306s50007001s9GosliUssl30e,ENDS
GLobds cuo <. REM OQRONITE FLOCOOL luy THERMAL CONDUCTIVITYs =54 TO 1306 DEGe F 20 OEGs. . o i e i =
Cutivdy Goo REM INCREMENTS oTU/Z(HRes» FTa DEGs F) e
Cuued 0Gg 2.-06325|ou°275t'06225»'06l75|-Gbl250.06075!0060250'059750005925 . S o
uLgsdl ady CUSBTS I ENDS T . \
o gg oLLene goQ REM ORONITE FLOCOOL lug .SPECIEIC HEAT, =50 TO 130 DEG F IN 20eDcGs e R
; syl t0Q REM INCREMENTS BTU/(LBs, DEGe F)
CLusdH oco . 3003954915351 04150042576935 044510455 1¢46540475,04850ENDS e e et e e e e e
GLus S Guo REM ORONITE FLOCOOL JuG VENSITY ~50¢ TO 1300 DEGs F IN 2u. DEGe INCREMENT )
: CuCeqé tco REM DENSITY UNITS ARE LB/FTeee) o - :
L Coudh? (DY) 4957¢25158e75158025157075157025156075156025155.75,55¢25154e75+ENDSE. ‘
r glLus4a o) REM ORONITE FLOCOOL ituuy VISCOSITY, FTee2/S5kCe IN 20.ptG INCREMENTS
oLUs4Y 000 REM KINEMAYIC VISCOSITY (MUST GET CORRECT UNITS [N SUBROUTINE FilkM) :
GLud S0 oug Sl 510G0L121senuCRtuYse30008690G0007++55005300000036,0uuun27Gul028 | e e o i o e e 5o 0
GLutsi B «0ALiU20,ENDS '
CLub52 Guo REM LOCATLIONS ARE RESERVED ONLY FOR RetPRESENTATIVE NODES I[N TUP AND BOTTOQ .
LLu6hd 0Go REM H/ES, CHAMBER, SUPPLY, AND RETURN SINCE TEMPs VARIES 50 LITTLE
CeoSY 0Go REM (EVEN THe NOo LISTED BELOW MaY BE Tww TOO MANYY, SRR .
Guusss ) REM 13503 223593 3=353} 433535 583553 633543 784501
3 DlU65% cgo - REM 8a45(02 I=4563 Jus 4504 118349505 1284513 13%4522 A9%L000 o e e
7 CLl657 0G0 REM 1538jy2 1428122 17=3202 1858222 1929152 2u%9122 21%9202
t G.ysbs 000 REM 22%Y22z2 2335503 2425545 252553 2655535 2725553 28m5543
v 0LGsYY Gao REM SEVERAL NWOSe LISTED APPLIES TO TwO LIQUID NODES (CORRESPONDENCE IS
I OuLébdy Lwly KEM 35XxX TO 37xX, 45XX TU 47XX, OTHER LUCATYIONS ARE FOR SINGLE LOCATIONS) _ . .
! CLuabl GGo REM ALSO SUME AKE REPRESENTATIVE OF MANY FOR EXAMPLE 4503 OR 4513 FUR
=) GLibbe N 11 <1+ ST REM ALL COLSe wlTHOUT WINDONS, 4513 APPLIES TO ALL CoLSe #w1TH wiNbLOWS . __ -
i OLussd cco GEN 20¢SPACE, SusEND» ARRAY TO STORE CALCULATED CONUUCTIVITIES UF FLUID
- gLuesy 60d SEN 3Us3SPACE, Su,ENVS DENSITY LB/FT®ed (SAME NOUE CORESPUNDENCE AS 401 .
: GLdess gto GEN 4{0,35PACE, 5w,ENDSVISCOSITY LB/FTSLCISAME NODE CORESPUNDENCE AD 4C1
GLucss Gauo GEN 5Q,SPAGEs Su,ENDS CP BTU/LByDEGe F (SAME NUDE CUORESPUNDENCE AS &0i0°
GLuos? 0su REM L1t COGNTAINS LENGTHS IN INCHES (CONVERT TO FLET) RED CIRCUIT TUP HE
ULGobB coo : REM 1=35351 2=33502 3+35p3 453504 523545 6%351 4 7=35)2 S L
Guubsd? G0 KEM B=3S33 $=3514 °  1u=3515 112352} §233522 1333526 1423527
sluélu v REM 1583531 634532 723535 1823538 192359 2083542 2hm4546 .

s



-
i

|

00067}

0LJdse72 - ~

alue?3
0Goe74
GLgese?s
QLue76
Qe
0iGs78
Gluo?9
GLueby
0Loess]
CiLlo82
ULubusd
CLlaby
[Ty Y
OLuods
LLOssY
GLUsH8
CLueby
CLlUsYg
Qugs?)
CiDeve
GLpey3
CLua¥y
GLue¥s
CLuéYe
CLosyY?
GLUe?8
CLBu99
Ceu?2ud
cLad/ul
Giglg2
D\.U?UJ
LeL/7ud
0iGr0s
GLu7us
ululu?
Clurue
CLi7u9
JLuZig
Ceuztld
wlulie
Cuwudlis
(I
GLU?i5

GuU7i 6
GLg717

oLyuzis
CLuziy
0tou7ag
oLuled
Juyg7«2
CLu723
Coti72M
Cu07 <5
ClLu/s2s

NEw
NEW
~02

NEw#
NE®

=02

Co0o

11711}
00g
oG
0ol
¢00
00g
Goo

Gog;
Ccdg

0Gg
g0y
(3]
GG
Cly
UGo
Guo
GGo
oGy
G0y
(7]
bug
Gco
Cdg
Cag
0CG
Lo
a0g
0co
CLo
0Go
Lo
duy

ado

Ouo
Clpu
cugo
CUY
Gag
wly
Qug
80g
gag
u0g
Gug
[+ ]
[43¢77}
i)
6Gg
G
Gua
GGy
Clo
Couy
LGy

S e e

REM
RENM
REM

REM
REM
REM
REM
REM
REM
REM

REM
ReH
REM
REM
REH
REM

REM
REM
REM
REM
REM
REM
REM
REM
REM
REN
REM
REM
REM
kM
REN
RenM
REN
REM
REM
REN

REM

REM
REM
REM
REM

RENv

£ &3 €3
22=354y 232355 24355 2583553 2603554 - 2Tmls55 -288356 |
2923542 33=35%3 3.-356ﬁw—~32l3565’* ALSO Q00D FoR EQUIVALENT NOS, -

ON BOTTOM j=s5gy 225502 E1c,
‘l.-9n3-|2¢|9-3°"9'3vl'3-02127t3-
4..3.7.2.75}2.64.2.52.2.76.3-7.

2er Jeoy 3¢l 29, 3o, Jar  Ge,- ¢e9,ENDS
12 CONTAINS LEnGTH N INCHES (cONvVERT TO FEET) BLUE cIRrcuIT TOP HE
13751 2%37q2 I=x3743 42374 523745 6237} =352
8s37}13 =371 4 10=237;s 112372 1253722 13%3726 1423727
1523731 1433732 1723735 182373 193374 2un3ry2 133746
22323747 233375} 2453752 2533753 26=3754 2733755 28376
4923762 3433743 3183764 32%374% ALSO Gogb Fow EQUIVALENT

NUIBEKS O ThE BOTTON [=5741 257,
lan-93513012-l9'3.i10435'3035.3-.
400303.2|7Q,20640205202-7693-83
Jeyn ey 3035.1.93S|3¢|
13 CONTAINS LENGTH IN INCHES {cony
A TYPICAL CULUMN FgR A WINDODWLESS

sdelde7,4,
Q»DQQ'307OJUID3Q

2 ETCs
2-27.3‘.3'35;3.8.“0
Qu.“o!308'3035.3.
32, le43b,ENUS

EXRT 10 FEET)

RED CIRCUIT THEN BLUE
AND THEN ONE FOR A COL ...

CONTAINING A WINUOW
taysgy 254572 3545923 4=45.4 5&45¢s5 - 6%457) Ie4522
Buysoy 9a452%, 10342745 1124754 12x4743 19=472 148470
15%472g 1654724 17x4722 18%4721 (45XX ARE RED CIRCUIT 47xx BLUE)
lJm'776l2¢196a20196l 20196, 1e?735, YY) 2e196, 2¢196, 1e735

-775.2.!96;2-]96- 294, be735, 746, 29194, 20198, Le7335,ENDS
21 CONTAINS DIAMETERS N INCHES (CONVERT TO FEET)

ll3501,35u5o356l.3565(ANDSSXXl
2=3502 TU 3584,3512 1O 35149, 3552
(AND ITXR 4 S5KX ,57 0K
3-3521.3527.3541.3547(AND S8XX.
4-3522.3525.35q2=354o(AND 37xx,55%
5-3531.3536.3731.3739.372].3727-37
6-3:32.3535(ANDJ7xx.55x1.s7xx) .
7-35]!.3515;355!.3555(AND 55%xx)
8-37]I»J?l:»]?SI-J?Sb(AND 57xx)
9-3701.3705»3761.3765(ANU S7XX)
16249541 7o 4505+4514 T0 45154456
4581 T0 4535,459) 710 4595,464) ‘10
473170 ﬂ735.47H|'I0'H745.477| T0
4861 TU quys i -
9701 To Y7u5,478) TO 4765,453; 71¢

IJ'“SZ]|“522.9529i4525345510“5529“
~634.9615.4721.5722.472H.«725.477|
481‘-43|2|q519-46|5

Zlu'4!lun-6350001383'0l250-012500'
.l25&s.lZSuooIZSU.ENDSDIAMETERS.IN
22.03079'l2q“30"5&8'llqlﬂl'|Q'Ull

-2H9J.-JISH-.JISH.ENDSDIAMETER.INCHES
{SAME (ORRESPONDENCE

23 CoNTAINS AREAS

TO 3554,3542 19 3564

XeS7xX) :
L43747(AND S55xXs57xx)

TO 4565,457) To 457 e
4405,4731 10O 9715
4775,478) TO0 4785

4535

554.4555.*611.4412
0477le77“.“775

125¢.o1386.-|376.-1702..lzso
CHES (4R)
l“lﬂ.026160-260*o023040-2821

23.!O7q5|onuqbﬁsnoal786|-01562.00]562..91562.005375|005324

0U7le.-06255|-0468810076l20-07812
ZQCOMTAINS VOLUMES N INeowd

I ThRYV 9 have SAME CORRESPONDENCE AS

.J:qsat.45||.4541.4551.4571.455:
H7]5i9735147453q775|4785-“505
Hl=4562 1O 4509.4512 TO §5148,454

1ENDSAREAS IN INewey

ARRY 2}
459104641

2 T0 4544,4542 TO 4564

tDEQ) . .

B
@

e e L

e e b — ey



i
¢
H
f

|
|

R

v
|

teo727

guo748
GLU74?
tlo730
Guu73lt
oL0732
guu73d

Cuu734.

pLazas
ULl ldé
HYEY)
MTIEL]
oLp739
pLu78e
ceu7qld
LLn74e
G.0743
Guli?74h
GLu745
DLL7YS
CLu747?
Sul748
GLG799
CLU750
puu?sl
pLulse
Glu75d
feu7oH
0LL755
ULu7bé
oLu?s?
cLu758
Juil759
QLuleu
CuG741
gLu76d
gLuloed
CLu764%
OLulo5
Buu766
Suu767
Quulée
pLG7ey
LLa770
cLo?27i
oLp772
uLu773
cLL274
LLy7?5
QL0776
oLo7?77
dLu778
cup7ly
SLy780
SLu?dl
[ANIPR ¥

- s ' €3 Ly ™
000 REM 4572 TO 4574,4582 TO-4584,4592 TO- 45944402 70 4éud
{1h] . REM - 4712 TO 4714,4732 TO 47344742 V0 474444772 YO 47704 - - e -
000 REN 4782 TU 4784,48G2 YO 4804
Gua ~ - REM 12=4505,4515,4545,4565,4575,4585,4596,4605 e
6500 REM Q711,4731,4740,4771,4781,4801
860G -~ - REM ~ "13=4531,47065,4765 T T R et
oo REM 1424532 70 4534,47u2 TO 4704,4762 TO 4764
Gao REM  15=4535,4731,4761 I e
000 REM 16,4795
oo REM §17=4792 TV 4794 . s S
Guu REM 16=4791
000 e REM - 190452144551 ,461114725:4775,4815 - - e e e et re e oy o b s i o s o e
00 REM 2a=qszz.qszq.4552.4554.«anz.qblu.4122’«7z*
b0 REM. 4722.,4778:4812448104 -
¢00 REM - 2154525,4555,46159471544721,4771,4811
G 24,0 00TuS e 1HOL230066101906250,005738
[HINY] uDSle.clbbbzpo|793ﬂ|c10278.-04738
Lo - e 013725, 0 kGB44,403561 9010294 euBt33 - T s s
oo . euSTEU s 17156,0035550¢0598400 19484 .
0o 0 13555,ERDSVOLUNES IN INewed Lo T el et
Lo GEN B0,SFACE,SusENDS VELOCITIES IN FT/ SECs
G0o =985 GRAPH TITLE: , - - -
000 BCD 6CLOLD Privys5ICS CHAMBER THERMAL TEST )
oup -t - BCD G6CURNELATION ANALYSIS e e vme e <t e e b o e i
] ENDS : ,
Guo ~99% YLABEL ARRAY FOR PLOTS S
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cdo CYQ IS e -
o0u ENDS
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oo END
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uGo END -
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000 END con
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) END ;
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| L7793 Ouu BCD 6SYSTEM TIME SECUNDS, CORRESPONDENCE . )
i CLu7v4 Gy - BCD 6IS | TO 3 & 4GB3,4084, SENSOR 9 T T T U —_ -
GLeuyys oo END v
: IDLG';Vb 0Go =110 : . e e e . e e
Lo 3Lu797 Goo BCD 6SYSTEM TIME SECUNDSs CORRESPONDENCE _
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Lo oLL79e cuo END o '
Eod CLOBLE 000 i e el o e i o i s e e s ey e e s a1 o e —— —
P 0Ll ooo - BCD &SYSTEM TIME SECONDSy CORRESPONDENCE ' . N
i Ciyuud uig BCO 61S 1 YO 3 = 4103,4104, SENSOR 1} e . Ce e T
- CLOuLD o0Co END
o 0LOBGH coa -112 S . L o
A QulbuS 0o BCD 6SYSTEM TIME SECONDS, CORRESPONDENCE ;
[ Uudsué Guo “ee- BCD OIS 1 TO 3 m 411344004, SENSOR 12 ey O
o ulube? (i END .
CLIuLB cGo -113 e : - - -
GLOBUY 6Co B8CD 6SYSTEM TIME SECUNDSs CORKESPONDENCE ' ’ R
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o ubusl cuo END
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R GLust? ] BCD 4SYSTEM TIME SECONDS, CORRESPONDENCE [}
GuuolB clLu = - BCD 61S 1TOMm4LL SENSORLSG, "IOGI -sENSONn e s 1 e i e e 1 b e e ot o e e s e mimn
o INTEN R oL END
; 5Lt ] “116 ' .
; oLonLi cCo BCO 6SYSTEM TIME SECONDS, CORRESPONDENCE
| oLpYeR by BCD 61S 1TOY=45u) SENSORL?,9064SENSOR]Y .
C. Clueed 6co END
st GluoweH Lo 117 Cme e km s e e vmm e e v e e —— e
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GLlyb2s i) ~118 : e . . . e oo
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e oLuuago 000 BCD oIS 1 Y0 3 = 4062,4063, SENSOR 21 R e s i s e a3 v e e s oeeme o om s i e et e o
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St ULGbIA o0a BCD &SYSTEM TIME secuNDS. CORRESPONDENCE
i CLOudY GG BCO 615 1T0424462,SENSOR22,49061 ySENSOK23 o
‘ CLLueds oto CEND o
CLouds (1ke1Y] =126 ' - R e e e e .-
CLuua? Goo UCD 6SYSTEM TIME SECUNDSy CORRESPONDENCE
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END
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END
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END
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END '
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END
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END
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END

-129

6SYSTEM TIME SECUNDS. CORRESPONDENCE
615 1T04%5335,SENSUR42450369SENSORYI
END ‘
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END
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END
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END
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END '
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END -
-135 : .
4SYSTEM TIME SECONDS, CORRESPONDENCE

615 LTO4%36GD,SENSORSY,70024SENSORSS
END ;
~136 :

6SYSTEM TIME SECONDSs CORRESFONDENGE

615 JTUY=S56GLSENSORS4:.7004 sSENSORS?
END

-137

6SYSTEM TIME SZCUNDS, CORRESPONDENCE

415 1TON=3TUL,SENSORSB,7001 »SENSONGY ...

END

-138

65YSTEM TIMNE SECONDSs CORRESPONDENCE
61S 1TOY=5700,SENSQORED,70G3+5ENSORS]
END

-139

63YSTEM TIME SECONDSs CURRESPONDENCE

518 1TO4%B1GE)3ERNSO0RO2,9522+4SENSOKSS
END
bty .

65YSTEM TIME SECONRS, GORRESPONDENCE

+i5 ATO9%9222 ,SENSOREY,82224SENSORGES
END
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6SYSTEM TIME SECUNDS, CORRESPONDENCE
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Enn
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2bﬁﬁrlo9l3bbunl'9=ﬂuuo||-95050000I-?foSSOucll9.750-tlc95950-01094
STOTAL GFHM

LIGOe s e 9491250001 e95,END

[
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CALL STFSQS(.S.Aso.Ateaollx
CALL ARYDIVI(ALIACER*))o026pA00020)) ~ — i e
CALL ARYDIV(ALIZ2,AL12%1)4020,A012%1)]

CALL ARYDIVEARILACI3*4) 40200 AlB3@d))-mmommmme s oo

CALL ARYDIVI(A214A(21%1),024,A(21%1))

CALL ARYDIV(AZH,A(24%)),017280,A(24923)) .
STFSEP(80esTI)SAIK TEMPERATURE L LR

CALCULATE VELOCITIES IN FT/SEC

; CNF Ry

CALL FFPRTZ(LENGTH,NNT+K101:A100+10,25)

T CALL ARYDIV(A23,A(23%1) 4 14900A(2341)) e

CALL FLOTIZ450 2121 sNNT K37 4K38,K39, Alnu-Ava.Alolouvvnuoulnuoaﬂ.

S =2,0,048)
CALL FLOT12(51 5023 3NNTaK374K383K39,A10ueATB,ALG20A99,54013040104,
$ =35usC,al)

CALL FLOTIZ(58 3123 4NNTIKIZ,3KIBIK3IT,A001A98,A10390A79040239402%, -

$ =hHsusl, )

o CALL FLOTI2(SE 0121 ¢oNNToK379K3B9KIToAI0LI1ATPB,AL041A999403304034,

«% =S50 l)
CALL FLOTIZ(SIllZlpNNTlKJ7.K38.K39°A|0U|A99 AIUSOA99040430Q0qq.
S =hsusiyel)
CALL FLOTIZ(SI.]ZIaNNTnK37|K39lK39vA|0u|A9B‘A|06IA99|405304054l
$ =7 00i0 1)

CALL FLOTI2(S1 4121 4NNTsK3I79KIBIKITJAIDusATB ALGT0AT9 1400344064, -~

$ =8,0,0.,1) )

CALL FLOTIZ2(51 9121 yNNToKI7sK3IB1K3IP,AI0LIATB,AL080AT9:04073:4074,
8 =940l i)

CALL FLOTI2(51 21 Z) s NNTsKI7 4K38,K39,A1D0LIAT8,ALGT9AP994083,4084,
S =10:04041)

CALL FLOT]Z(SIolZloNNTnK37|K38vKJ9 AlDuA98, A||00A99040930409“0

‘S =11+0,02)1
j CALL FLOTI‘(SIolzl.NNT K37'K330K49okluvoA9BoA"l'A990“|u30“10“0
C5 =1200.001)

CALL FLOTIZ(SIOIZI-NNTOK37.K38.K39.Al0..k98.hlI2!A99|4ll3o“ll“0

S =1340,01)

CALL FLOTIZ2(50502) NNTIK374KIB)KIT,A000oAPB,AII1AP9 4400 e=1Y)
S 40034=15,usl)

CALL FLOTIZ(S1 o022 NNTIKI7)KIBsKIT4AI0LIATBALLIY1A99 0400204003,

8 =16:20,C))

CTALL FLOTIZ2(519012) NNTsKI74K3IB)KIT4AI0LATB,ALIBIATO 40U e=1T7y
S ‘iuDl.-lS.u i)

CaLlL FLOIAZ(BA.|2|.NNT.KJ7.K38.K39 AlDuGsATB ALLGIATY 440Ul smI1 T
$ 40644-20,0.1)

CALL FLOTIZ(SI.IZIoNNT0K37|K39|K39.Al09.A989AII7|A99040630-2||
$ U,0:C,y1)

CALL FLOTIZ2(510421 s NNTsKI74K38KIF)Al0uIATBALIBIATS 140629722
$ =22+0.,041)

CALL FLOTI2(51 0021 4NNT)KI73K3IB ,KIV A0 1ATB,ALITIAT99)40620223 - -

P8 4060 ,-249,041)
CALL FLOTIZ(51 4121 yNNT K37 sK38,KIF,Al0usATBALI201ATS 44061 »n25,

$ 4013,«26,u,l1
CALL FLOTLIZ{S) g l@ L yNNT K37 ¢KIBIKIF A 0uoATB,A210A9904012:1m27,

S 4¢12,-28,G,10)
CALL FLOTL1Z2U51 2121 4NNToK3I79K3B)KIV4Al0urAT8,A1220A59940221-2%

$ 3535y =3dsu.al)
CALL FLQTIZ(EI]IZIoNNT|K37OKJB|K39.AlDqu?B.AlZ3lA9903035|-J|0
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$ 3036,»32,0,1)
CALL FboTIZ(Sl.121.NNT.K37.KSB.K39.AIOquOimA12~4193.30360-33;:f~‘ e mmmsmene e e ST e e

$ JulJ,-.’H.u.l) :

CALL

FLOTIZ(5Inlzl-NNYoK37oK380K39.Alng.A?e,AIZS'A99.)a|J.-35. I TR

$ 3003,=-36,u.,1)

CALL

FLOTlZ(SlulZl-NNT|K37OKJB|K39.A|0u0A950A1260A99'3003|-J7o—~v- ..

$ 3032,-38,u,1)

CALL

)
FLOTIZ(50 012 o NNToR37sKIBIKIT,AI0UsAP8,AI270A995303243F0 - - = oo o e oo o

s 303..“.0.0.')

CALL

FLOT12(50 9021 sNNT3K37 K38 9K3ITsAI0GsATB ALI280A999203 B 0wmfily = - - v mr s e e

S 5035,=42,uU,i)

CALL:

FLOTIZ(SInlzloNNTiK373K38»K39|A|0uuA9B.Al29lA9915035'-“Jl : — PO

5 50360'4q00|‘) .

S CALL

FLOTI2(512121 sNNToK374K3B1K39sAI0usATBLAL3UIATI160369=450 TS

S 5013,=46,u.l) ) ) o :
CALL FLOTI2(51s121 o NNTsK374K38,KIF4A100sAT8,A1311A99050013 047y - - D e e e
s 5003--‘48.0.1) :

CALL

FLOTlZ(Sl.IZI.NNT.K37.KJB.K39.Ath.A9B.Al3ZlA99'50u3|-695,.«»‘mm e i e i e =

'$ 5032,=5ualsl) . '

CALL

CALL

) ,vLor|2(5|.121.NNT.x37.KJB.K39.A10..A99.A|33»A99-5032.-5|- . T
$ 50314=52,0, 1)
FLOT12(51s021 +NNTsK379K38)K39,AI00L1AP8,AL340A9945031+-530 o . e e

S 1gCUs=62,0,1)

CApLL

FLOT]Z(S]-IZI'NNT.K37.K38.K39.Alo..l?ﬂ.llJSoA??016001-630 e e ——— o L emt ke o epm i s s e

S 70U2s=64,G41)
CALL FLOTIZ}SI.lzl|NNT'KJ71K38IK39.A'Ou.‘98|Al360h99l56u00-65' . . . .
$ 7604.s=664un ) L : . '

CALL

FLOTlZ(5l-IZI.NNT9K37nK33nK39.AlO..A?B.AI37|A99037Jun-67. - e e . . -

$ 7001 068,041

CALL FLOTAZ(blnIZI.NNT-K37nKJB-K39.AIDU.A98oAl38'AV9o57uu-'690 e e e oas e s s e i s e
$ 7003470, U40)
CALL FLOTIZ(le‘Zl'NNTIK37|K38’K39l‘l090A980Al390A99'8|u2l'7l. . N, o . OO . .
$ 9122,=72,C41) ) /’/ = E
CALL FLOTL12(50 0121 sNNToK374K38+9K39,AI0u1AT8,ALH01A99292224273) . . RN
$ B8222,-74,G, 1) ‘ = E
CALL FLOTIZU51s121 'NNToK374KIB1K3T,AIGLsATB ALYIIATII8I220mTB0 . 0 —im o T h“,-.._mngg_ e
S F102e=76,4u4 1) E;_
CALL FLOTIZiS1 o821 sNNToK374K382K39,AI0usATE,AL421A99092u200780 . . By -
$ B2G2,=79,0649) @] >
END . %:”g;...
oCD 3VARIABLES | : : N\ ( 04] # =
REM SUPPLY BOUNDARY TEMPERATURE - ~ }05 [o>" ¥ . = T
DIDEGI{TIHEM A2u0 K1) 7

DIDEGI(TIMEMN AU L sKB) - . ) R e e
STFSEP(KB.[]QQQ)"} .

DIDIDALKE,, AL A39KG) ™ o -

DIDIDAIKEB AL AHIRG ), )

UDIDEGI(TIMEM  A2uU KT} . [ e o U U S
MLTPLY (K9, KIG KD eK61K120K15) .

MLTPLY KT yKIU KD eRe K13 0K1S) U

DIVIDE(KEIS s 150 ,Ku7) '

MLTPLY(KET o 3eyKiB) . . 4
DIVIDE(KEG b 2o s KIT)
MLTPLY (KL LG b e K2UL)
MLIPLY{KZ2Gye5,KZ1) '
MLTPLY(KZ24,05,KZ2)

. -~y . F



il - B - SR e T3 ey = = -
e
]- , . i erm i e e e , — et R e s b e o e e e — —_
1 . 0Croed NEW 001 MLTPLY(K22,03333,K23)
i CLIuéY NEW 001 o STFSEP(KIS,3360UsGI601,63800,G3800) ~ - T T T T
&1 Gui06S NEW 001 STFSQS(KIB,4,G360U2) $ SUPPLY TOP HEX ,
! OLluss  NEW €O - STFSUS(K18,4,63612) : e - - . -
' guluel  NEW GUH STFSWS(KE7,6,G36U6) : .
- ULilued  NEW COL R S O STESQSQKlﬂp".GJBUll .- o s e o emm it e nre dmtae s i L e e ot s e e e i o o i
; oC1069  NEW COL STFSWSIKIB44G63812) §
: stiu?a  nNew Uy ! STFSWS(KL7,6,G36u6) o
o oLIG?l  NEW QU4 STFSWS(K1I7,6,Gab55) STOP HEX RETURN
i GLIUZ2  NEW GO) STFSUS(K18,4,Ga851) . - -
[ GLIu73 . NEW 00D, STFSWS(K18,4,G3861)
ouiu74 NEW GOV - e C STFSWUSIKLIZ7 460G 3655) [ e e a1+ e e e 4 e im s e emim e A+ mrm o e mn aws s Smmm e = e e S8 o S e b e %1
i 0LIu7S  New 0G4 STFSUS(K18,4,G3651)
Ceiu?76  wew Q04 S5TFSUS(KIB,4,G6G3664)
GLIL77  NEW GUL STFSEP(KIS,6560U:065600,65800,65801)
Botols  NEW QGE STFSGS(KIB,H,656u2) $ SUPPLY BOTTOM HEX : C ‘ S
i cuiu79 Ne# CUL STFSWS(K1IBy4H40a5612) - .
i OLIUES  NEW 001 - = - v STFSWS(K17,6,656u6) - e e e L e — s e
i gutusl NEW QCI : STFSUS(K1B,44,G58U2) " .
L BLlus2  Hew 021 » STFSWSIK1B44,6581¢) ! : SRR : S s
— aLtubd  NEW CGI STFSWS(K17,49,658U8) :
o goibB4 NEW GO STFSGS(KI746,656855) S .BOTYOM MEX RETURN
i QLiussd  NEw GO STFSUS(K18B,49,658511 < :
, l Colubse  NEW 001 - - -~ =2 STFSWS(KIB 4,G65661) - T TR P S
i BLIGET  NEW GOI STFSLS(KI7,6465655) S
: ULIuSE  New CUI STFSUS(KI8,44G5651) » . . : -
i OUIUES  NEW 001 STFS5USIKIBH,G5661) , ) 5
=5 Oy OLYUYG  NEW GGI : STESGS(K23,44645ul) - SCHAMBER FLOW DOWN - - - TR SRR L
i CLIu9l  NEW 001 STFSWS{KZIWv4,G4511)
L CLiuv2 NEW CUY cimmam bemee STESWS(K23939G6G4520) - -0 e e i e e e e i et m——— o st o e =
i Cula93 NEW COL STFSQS(K23,49,64531)
i Galu?4  Ned GOL STFSWUS(K23,4,64541) - - : : R - e
d gLlLys  NEW Qul STFSWS1KZ3,3,G64554) . { )
| CLidve  Hed GO STFSWS(K23,9,G4561) C - - S _
— Gulu97  NEw 00U STFSUS(KZ3,4,64571) |
. Culub8 NEW QUJ e el STFSWS(K2344,GH4584) ——mmr e e Get e mlieme et e e e e e e e e e e eeimi e o e eicemn aam e g orimie mne e e =
‘ CLIUY NE# GOI STFSUSIKZI 4464571 )
; CLI1Go New UQU STFSWS(K23,9,G6460L3) - - - e e : ce . ce . -
S GLIIGL  NEW 001 STFSWS(K23,3,G481%)
I CLllc2 NEW 001 : STFSGS(KZ344,64742) .« -~ ... Ce e : : S e
;] Cuibud  HWew ull STFSWSIK23,4,G64712) .
iy BLdlad NEW 00) -~ 2 o STFSWSIK23 9331647 22) o mmrm o iom mm oe m e  e e
L CCRiLS  NEW TOW STFSQUSIK23,49,G4732)
BLaius NEW GO S .. STFSWS(K23,4.64742) e G e e e : N
Qugdu? NEW ©DI © - STFSWS(K23,3,64752)
GGBIG8  NEW. COJ : STFSQS(K23:i%164762) R - . ‘ S . i
GLllu9  NEW- GOI STFSWS(K23,4,G4772) . }
! GULIIAO NEW Q01 oo e STFSWSUKZE g8 g GYTBZY  « o co ol h i i i e i e o 2 e« e+ o e i e o e e 8 e v e
o oLyl NEWN Q01 ' STFSWS(KZI4,64772) ‘
- L1112 NEX Q01 STFSGUS(K23,4,64842) . L ; ,
i OLILEY  NEW GUL STF5uS(K23,3,64812) .
zfl SClit%  NEW OGI . STFSEP(K2L4+0b099+G6100) SUPPER CYL MANIFOLD.
o GulltS - NE# DU STFSEP(Kzl4bu121,uB8122,6G8100.68102)
gﬁi cuidvile  NEW GOV - - - . STFSEP(K22,6u1p3,G8la44G8108,G8109) cen - . o e e e e
> ooa117 REN 863 STFSEP(K22,L8123,68124,6G8128,08129) :

GLilE8 - NEX 001 STFSWS(KZ3,3,68130)
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Gétidn
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teiido
CLridt
GLri32
CGiadld
Celian
Cuilds
cLi1136
Ll a7
fal el S Y
Gu1439
[T ER Y]
Glriyi
AR
(R K]
SG1IN4Y
Clrlns
dul s
0Ly 147
GLIIYE
DI R L
(o B Y
Cutisl
011452
Ouviisi
Gliioy
Ll iss
Outloe
GLi 157
gl libs
Suilsy
CLileg
RIS Y
Slrle2
ovliled
Guldos
Sulies

Owlled

Cullay
(Vo & VT
Oulley
cut/l
Gl
Gllie
Guid73
CLLi 7y

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
Ny
NEW
NEW®
NEW
New
NE W
NEW
NEW
NEW
NEW
NEW
NEW
NEW
New
NEWN
NE W
NEw
NEW
NE®
Ne W
NE#
New
NEW
Hew
HEW
NEW
NEW
NEW
NEW
NEW
NE
NEw
NEW
NEW
NEW
RHEW
NE W
I F
NEW
NEW
HNEwW
NEW
New
Nevi
NE W
e N

od1
0ol
(ST
GOi
(i)}
o0l
G

001 -

717}
a0l
gl
Qa1
001
w0
'L}
Gai
(U p)
o)
Lol
Gl
ol
G0l
co)
oul
GCy
0c1
V(N
GG
LGt
001
0a1
Loy
(H}
o0
ubi
(VR
oC1
Lul
1171
agl

[ s b s v

- STFSUS(KR3e3,Ga3201)

o

STFSQS(K23,3,68306)
STFS5QS(K23,3,G83U9) - — ~= —mwon
STFSWUS(K23,3,G8125) '
STFSEP(K23,6G83(2,608301,68312) -
STFSQAS(K23,3,G8410)
STFSWS(K<Z3,3,G683U03)
STFSWS(K2343,GBIUS5)
STFSEP(K213,08234,G8233)
STFStP(KZYs00232,6823),682)12,68211)
STFSEP(K22,G823LsGHE229,G68225,68224)
STFSEP(K22408210,08209,68205,68204)

STFSWS(K23,3,G68226) —_—

STFSWS(K2343,G8326)
STFSGS1K23,3,68224)
STFSUSIK23,3,4L84329)
STFSWS(K2343,G6H206)
STFSEP(KZ3,L8332,68321,68322)

STFSUWS(KZ343,G4323)
STFSEP(K2L4G9699,69233)
STFSEPI(KZ1,09212,69219,69232469231)
STFSEP(KZ2,09225,69224,G9230,69229)
STFSEP(KZ2Z24092051692049,G9210,69209)
STFSWSIK23,3,69226) ..
STFSWS1K23,3,G930s)
STFSG5(K23,3,G69221)
STFSWS(K23,3,693uLY)
STFSWS(KZIs34Go2U6)
STFSEP(K23,093G60,69302,69312)

- STFSUS(KZI,3,G69201)

STFSWS(K23,3,G9343)
STFSWS(X23,3,69326)
STFSWUS(K2343,69134)
STFSWUS(K23,3,G9329)
STFSGSIK2343,G69125)
STFSEP(K23,69324,69322,69332).....
STFSGES(K23,3,G69114)
STFSUS(K23,3,69323)
STFSWS(KZI3,690ub)
STFSEP(K22,09127.:G9128,691249:G90123)
STFSEP (KZ2469167269108,69104,69103)

STFSEP(KZLL9122,69041,G69ulsapl02) . ...

STFSEP(KZ3,691G662169234)

STF3GUS(KIE,4,G35uU1) N e

STFSUSIKIB,4,G63551)
STFSWS(KIB,4,G3551)
STFSWS(K1B444G63561)
STFSEP(K)7463521,063522,G63526)
STFSIPIKET,404531,63532,63535)
STFSEPIKLI743035419G35492,G63544)
STFSUS(KIB,4,G63702)
STFSWSIKEIB,49:63712)
STFSUSIKIHE,4,G3752)
STFSWSIKId,4,G3762)
STFSEPIKIT7463722,063726,G3727)
STFSEPIRIT7,46373240L3736,63736)

SLOWER CYL MANIFGLD . - T

gt
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ccii17s
guil7e
cC1177
oLiize
cele79
01180
Gultol
ueyi182
gl tsd
Ghriaes
GLii8s
Clrlbe
004187
Ciyike
CLrise
guti9ce
Cliivi
Uuilva
ULl

clLion

L1195
Surive
oL1197
L1198
eL1Li9e
Ui 2ud
3i1zG1
Cutséu?
OLLZ0JI

Slpe04 -

tLidus
Ouiduéd
SuieG7
Goteud
aLisuy
Glield

gLzt

Lici2
Ceidtd
gorzitt
Guiets
CGrels
GLict?
Lui21d
pCrziy
0ui220
Geredd
0Ltz
Uv 1243
Cotrzen
0l1425
ULl226
oL el?
GLie2B
0L1249
Uuiaedd

NEW

- NEW

NEW
NEW

NEW |

NEW
NEW
NEW
NEW
NEW
NEw
NEW
NEW
-ul

12

A A
6o\
001 -
001
(1]} .
oul
¢l o
oul
00y ¢
oG-
gud1
001
oG e e
oci
uoy
6Ol
] REM
000 REM
¢oy - == REM
coo M » CALL
Guo ™ CALL
oo M CALL
0060 N CALL
0uGo M CALL
0Go M- CALL
Qoo M CALL !
ouo M CALL
(] M CALL
olu M CALL
gte M CALL
coo M- CALL
[\ ] M CALL
6Go M CALL
gGo M CALL
Qup M CALL
M CALL
6Go M. CALL
Goo " CALL
6Co M CALL
iU M CALL
oLo M CALL
0o M CALL
0G0 M CALL
GGo M CALL
000 M CALL
000 M CALL
0Go M CALL
0CQ M CALL
0Go M ——— CALL
0ao N CALL
Qoo M CALL
aGo M CALL
o0y N CALL
uao M CALL
G6og M CALL
) 4] CALL
Gup M

CaLb

bk

STFSEP‘K|7.G37“2 GS’“‘.537~7)
STFSGStKIB,49,655U1 )" ’
STFSQS(KIB,44G55%)1)
STFSWS(K1B,4,6555%) o
STFSWS (KB 44655614
STFSEP(K17,0552),65522,G65526) —
STFSEP(K17,065531,605532,65535)
STFSEP(K174G5541,05542,G55446)
STFSWS(KIByH4yGETLZ)
STFSWS(KIB,4,657132)
STFSWSIK1bBy4465752)

STFSQS(KIb.4,65762)

STFSEPIKL7,65722,657264, 65727)
STFSEP (K17 ,65732,65735,G5736)
STFSEP(KIT165742065746,65747)

PAGES 23 TO 26

SIDIDA(=1,4T35030A1,A2,A(2u+1))
SIDIDAL*L ,T35030A A3 AI30G+1))
SIOIDACYL 4 TIS033A JA4 ALH0+IL)
SIDIDA(*] T35030A1 A5, AL50+1))
SIDIDA(=)1,T3515141,A2,A(2C+2))
SIDIDA(+L,TI5150AL,A3,A130+2))
SUDIDAL+*14TISI5rA) 4A4,AlHu+2))
SIDIDA(*E,T3516sA1,A5,A(50+21})
SIDIVA(=) 2 T353 0 0AL JALHALZG+3))
SIDIUAC*) 4 T3531 AL R34 AL3U+3)})
SIDIDAC+L4T35310ALA4,:AL40+3))
SIDIDAL+*L T35 1AL ,AD,AE50+31})
SIDIDA(=1,T3535+A),A2,A020+4))

SIDIDA(YI,TIS35:1A4 A3,A030+4)) -

SIDIDA(+ 1, TA5353A1 ,A49,A045+4))
SIDILA{*14T35351A01,A5,A(50u+4))
SIDIDAI=1,T35530A1,A2,A02y+5))
SIDIDAI+I ¢ T35530A0 ,A33A13G+5))
SIVIDA(+1,T35534A0,A49,A04u+5))
SIDIDAL+),TS5530A1 A5, A(54+5)) .
SIDIDA(=1,T35632A1,A2,A1206+6))
SIUIDA(+L 4 TI5630A0,A3,A030+6))
SIDIDA(+]) 4 TISBIAAL A4 ALHE+E))
S|D|DA(01.TJbba.A;.AS,AtSo«b))
SIDIVA(=1sTH501 1AL, A2,A020+7))
SIDIDA(+ Ly TH5G 1AL A3 ,AL30+2))
SIDIVA(Y Lo TH5011A1 AN AL4G+T7))
SIDIDAC+L,TY450 1AL 4 A5, AL5U+T7))
SIDIDAL=14Ta45020A1,AL,AL20+8))
SIDIDACS L, THEG2)AL4A31AL3G+8))
SIDIUA(*1,T45U21A1,A4,A040+8))
SIDIDAL*I,TY45021A0 4A5,A(50+8))
SIDIDAC=14TH503 1AL A2, A12G+9))
SIDIDAC*],TH503 1AL, A3, A030+9))
SIDIDAG* L THL03 1AL, A ALHL+9))
SIDIVA(*1,TH5GI1AL,ADAL50+9))
SIDIDA(=1 4 THSU4 AL A2, A020+16))
SIDEDAC*,T9504 A8 ,A3,A030¢10))
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.

Q1231
BLlcaz
801233
gL1244
ali235
0l1ades
o127
Ouvr238
ey
CLicHo
gLi1avi
tuiekd
CFIZ%J
olLize4
CLIQYS
Culghs
Cllev?
clLla4s
all 24y
GL1£56
GLiasi
Cliavz
icieS3
GOS8
[ & 2-3:3
GLle5é
CLian?
Ouica8
L1259
ULleep
0Clisid
Clircez
LLlesd
Dot
GL1ess
GL1z2é8
Quied?
SLliasl
QL1esy
CCiz27a
dlre?)
0Lla72
LL127d
cCra74
gLla?s
Blre?e
Gudz?7
Gulsa?d
gue?9
GuteB8d
Vulctl
cl1z82
cLiReld
0L ieny
Co128s
Goyué

0G0
wOu
ouu
cdo
Loo
(]
gGo
guo
0do
0Ga
00¢
741}
gco
[s17]¢]
0Go
¢Go
uuo
00u
0Co
Gog
oCu

0co:-

Loo

009'

«uo
oco
(V']
(V]
ggo
clo
0Go
0ua
vao

oLo

goo

oL

GOu

ITZITXTIIIIZIITIIIIIIIITIIXITIITIZIIIIIZIIIIIITIITIIRIIIZIIIITIIITITITIIEIRI

CALL
CALL
CALL

CALL

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CaLL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CapL
CaLl
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CaLL
CALL
CaLlL
CALL
CALL
CALL
CALL

M L aee e e s L et m e -

SIDIDA(*1,T4504 1AL A4 AL4G+10) )
SIDIDA(*E,TH4504 s A1 A5, AL50410)) - - —omosmmm mms imee
SIDLDA(=1,T45050A1,A2,A(2u%11))

SIDIDAC*L 4 TH5G5 1AL gA3 AL 3B# D] )]+ s s s e e el ek e e

SIDIDA(+1+TH4505 A1 A9, A048+11))

SHIDIDA(+14TH4505141 A5 ATS0+IT)) , . e
SIDIDA(=1,TH45130A1,A2,A020+102))
SIOIDAL* 1o THS132A) JA3 AL30+12)) o= s e .
SIDIDA(+1,T45 130k d A4, A 40+02)) -

SIODIDAC+E yTASE3vAL JAS ALSG+L2)) - - e e e e
SIDIDAL=14T495220A1,A2,A02u+13))

SIDIDA(*) ¢ THS220 A0 A3 )AL30+13)) e

SIDIVA{*],TH9220A1,A4,A(40+13))

SIDIDA(*L o TH45220A8 4 A5 ALB0L+13)) - - mmm o - - : R RTE S ST

SIDIDAL=1,ThUGUIAL A2 AL25+14))
SIDIVA(*S,TIC0U AL A3 JAL3U+IY)) - i .
STOIDAC*YE s TIGUOrAl JA4 LA HGH LYY )

SIDIDAC*L ,TICOO1A) A5 ALSG+4) ) oee T S SN

SIDIDA(=1,THIC21A),A2,A0205+15))

SIDIDAL+ LW TBIG29A) A3, AL3G+15)) e
SIDIDAL* I TEIQ20A A, AL40+15))

SIDIDA(+ 1. T8L021AL A5, AL5G+15)) e e
SIDIVDA(=1,T83221A4,A2,A020u+0b))

SIDIDACYI s T81220A1 g A3 AM3UPT 6] e e e et e e w e e e — s

SIOIDA(+1,TBL220A) A4, AL4C+16))
SIDIDAL*14T81221A1,A5,A1504+16)) S
SIDIDA(=L,TB2021A ,AZ4AL2G+17))
SIDIDAL+L4TB20201A1,A3,AL3G+37)) L e L -
SIOIDAL+T TE2020A1 A4, A 4LTT7))

SIDIDAU+ L s TELY23AL A5 ALSGHET ) o v o e e et e e e e e s

SIOIVAL=14TB2220A1,A2,A02G+18))

SIOIDAC*E s TH2220A 3 4 A3,AL30+ 18 )+ i e
SIDIDA(*L,TB222)A) A4, AL40+18))

SIOI0AC*) s THZ224A) ,A5,AL56%+1H)) e . . . . R
SIDIVAL=14T91029A1,A2,A02G+19)) . i
SIODIUACHE yTII020A L AIVAI3G¥ I ) e e i e e
SI0IDAL*Y I TV IGZrAL A4 AL4L+19) )

SI0I0DAC*1 4 T910G21A) A A150+191) .
SIDIDA(=1,T21221A)4A2,A42C+20))
SIDIUAL+L,TI122:AL,A3,A030+20)) . . .
SEUIUAL*L o T90220A8 A4, ALHC+20))

SIDIDACY ) 4 TT4220A 08 4AD,AL50Q+20)) o o
SIDIVAL=1,T92020rA0,A2,A020+21))

SIDIDALCL ,TIZO2vAL A3 AL3L+2))) JE U O O
SIDICAL+)2TIZO20A1 A4 AL4G+21))
SI0IDAC*) o TT92020AL 4 A50ALBG+21) ) © i e - .-
SIDIDAL=D 4 T72220A0 4A24AL20U+22))

SIDIDAC*E ¢ TT2220A0,A3,A030+22)) . o e [
SIDIDAL*E s TT2220AL, A%, A14H04+22))
SIDILA(+14T92220A0,4,A5,A(50+221)) e e
SIDIDAC=),T55030A1, AR A020+23))

SIDIDAC* L ,TO50304),A3,A130+223))
SIDIDA(+ L4 T55C3 A1 4A4,A(4H0+23))

SIDIDAIC ) aTH5039A s ASyAIDT+RI) ) e e e e
SIDIDAG=1,TH515041 , AL A 20+24)) :
SIDIDAC+HL 4 T95150A01 A3 AL3L+2Y4))
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Qu1day
[ XY
0L1339
GLiriag
Clpaat
GLrs92
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00a

cog
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ouvu

Goo
(v]¢]
6co
ggo
Goo
GGu

-G0g

Guy

:zzzz:zzxz:zzzzz::;

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

REM

ReM

REM

CEFLLMOALL S 1 5A2)%3 420 3,A3Q¢

SIDIDA(*IoTSSlS-AIohﬂ.A(QOOZQ))

SlDlDA(*l.TSSlSnAI.AS.A(SDOZQD) B
snnlDA(-l.7553|.A|.AZ.A(20+25))

SIDIDA(+E,TS5S31 01 A3 AI3U+25)) . oot o %
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FILM(AlZ‘ZquZI‘H0A20‘25|A30*25nAJO*ZSpA“C'25lABQ‘
MTEST,A22+49)8

CFILMIAL2+210A21v40A20%264A30+2601A50%264,A40+26,:A80+

MTEST, A2i+4)s
FIL”'AIZ*ZZ:AZI’Snkzo#zé A3U*269A50%26, A4Ge264AGDY
MTEST,A22+5)%
FILM(AL2+239A21%*84A20%279A30+27+A50%27,A40¢27,A80+
MTYEST,A22¢+8)}S

- FILMUAL2+2Y4 A2|*2.Azooz7.A3u¢27.Abaoz7.AHa~27.ABo+

MTEST,A22+¢1S
FXLM(A|2025|A21‘2|A20*27oAJO*Z?nA50*27.Aqu*Z7nAﬂo*
MTEST,A22¢2)S
FILMUIAL29250A21%20A20%273A30u*271A50+27,A40+274A80+
MTEST,A22+2)S
FILMIALZ2+Z270A21%8)A20+4271A304271A20*27,A40+27,4A80¢
MTEST,A22+8)s
FILMIALR*Z84A21+9)A20¢2B,A3Q%28+1A50+28,A40+281A80
MTEST,AZ2+9)S
FlLH(szvzv A21%2,A20%28, A30+284A50+28 A40+28,ABpD+
MTEST,A2242)8
FlLH(AlZ*JG-AZI*Z.A20¢250A30028oASO’ZB.AQotZB.ABQ‘
MTEST,A22+2)S
FILM(AL2+3103A21+2)A20+281A30+284A50+2B,A43+28,A80+
MYEST ,A22¢¢1)5
FXLM(AIZ*JZ.AZI*9.A20*28 A3U%281A50+28 ANC+2B,ABge
MTEST,A22+9)S

3VARIABLES 2

SNY IR

1665313
1+G5314
1,'65315
246532}
2,G5322
2,G5326
2465327
216533}
2165332
2.65335%
2465336
2465341
2465342
2:65346
24,G5347
1,G535%
1.65552
1465353
1165354
1165355
14165361
11G5362
1065363
1065364

1+G5365

b mhia ) e e o 1 e e

¢ e A i e Serm i | e e b it Sk i bt
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g e Guu EresTeR2zee S £ D s
pulse2 oo - FILN(Ai2°32-AZl*?.AZO‘ZaoAJO‘ZGoASD‘ZB.A4u02B.Aabo 1¢G5365
CLi563 oco - MTEST A22+5)S
uhised - 006Q -~ - --+- -END o L
o155 R - BCD 3VARIABLES 2
GLiSee  UGU . - ENB
! 1
001567 606 BCD 3ouTPut CcaLls
oLiI5468 000 M IF{((LTEST/205)2200) sNEJLTEST) GO TO 1.0 - L
CLIB6Y G6Co C MAKE OUTPUT= 10 EVERY 10 SECe SAME AS DATA OQUTPUT ON THE TEST DATA
Ju1s70 Lo C PROVISEON MAY HAVE-TO BE MADE LATER FOR MISSING UATA POINTS. s - -
oLl gty C “JF ANY UN THE TEST DATA TAPE..
WLla 13 Lo STHSEP(KIGIWRTEST S ’
LL1als NEH Ll M READI28) tAtIOus I=E1vi=tokIEST]
GLIS74 =Gl GUo C + IF ANY OTHER MISCELLANEQUS VALUES NEED TO BE PLOTTED, THEY CAN BE
Duisis Goe & ADDED N AT THIS POINT LATER ONe FOR EXAMPLE, . . .
GL1576 oo C M IN COLUMN 1§ C A(1GO*K1plel)® FIRST EXTRA DATA VALUE
0L1577 650 € M IN COLUMN 1 ALLOG*KIGh+2)% SECOND EATRA DATA VALUE ETCe
LLis7e 600 € =~ THESE EXTRA SAVE CALLS MUST BE PLACED BEFORE THE SAVWOR CALL
GL1b79 =G1 LUG M CALL ARYSUB(NNT,T2001s32e¢0T2000)}
[T §-%-1H GGOo H CALL ARYHPYINNTT200b 5917200100
Ouibil Goo M CALL ARYDIV(NNT TZ0Gl»94¢rT20ul}
L1582 NEW OUl M CALL SAVWOR(TEIMEO s T2UU1 NNT ALGO K1) s TIMEND 225
CLISED ouo TORDER-
gLi1std4 NEW GO M- CALL ARYMPY(NHT,T200)s148,T2u00)
Cui5E5 - NEW CO1 M CALL AKYADDU(NNT TZ0ule3293T2u01)
DLi5bé  =G2 gOu - MlI0O LTEST=LTEST+]
ALY 0do END . L
L pb38 ‘g0 BCD 3END OF DATA
ZND thTe : e Jo e o xe b mem e e e =

WASGsT THERMALLTHSAVEDS o COPYG HDENS
WUSE S,THRERMALL : : : e e

SREWIND Co 3 '
FUKPUR 27H3 RL71=3 G4/12/77 03316335 . . -

BLOPY M Ce3Se2
g BLUCKS COPIEDe : B . . TR
EOF ENCOUNTERED ON INPUT TAPE
160 bLOCKS: COPIED.
EGF LHCOUNTERED ON INPUT TAPE

WASG.T ABY,F//77600
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ALTIVO® H00d 40
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ACPL TEST NO. 25 WITH A CONTROLLER MODEL LISTING
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L0L

¢y e i o b -

e o i e . B Al R - .2

¢4 &3 &4 & .~ e -
WRUN CLOUD!L ( INEP45450047 L ANCESBIN209,030,2000
WM5G N REMOVE AT CARD READER - 052577 _...._. ... .CLOCK NO.4870.. - - e ot i & e e
WASG,T  CoT,35312 ' )
’ e an - et e e ' et m— e o

WAEWIND Co ‘ et e S _— R —— -
FURPUR "27H3 RL71=3 05/25/77 )8:56:08
WCOPY 4G CoyTPFS, O e e ey e i e < oo it e e
CANCESBINZO99A(O-COPIED ON 02/12/77 AT 04315137 .

8 BLOCKS COPIED. T TR TE - = e e - - T
£0F ENCOUNTERED UN INPUT TAPE

0 H L3
Lt et - S UL RUN - —e U -
MAUDWP JASSTIGNA :
- e : 3

WASGsT AJFA//200 R : R
WREWIND C. i .
FUKPUR 27H3 RL?1=3 05/25/77 18357114 e e o o e e i e e rm =
WCOPY .6 Casho , ! :
LANCESBIN209%A(0) COPIEDON 02712777 AT 04315837 .. . .. ... . e e e e .

8 BLOCKS COPIEDs e : ' '
EO0F ENCUUNTERED ON INPUT TAPE o .. . ; :
MREGIND € LT T
wAUD WP AGNSINDA ;
WADD 4P A+OLDORNEWSIN )
@HSGWN ALL TAPE ASSIGNMENTS. MUST.QE.MADE-BY. THE-USERs e
WHSGWN FILE 25 §5 ALLOCATED AUTOMATICALLY IN CASE THE - '
WASGN USER WOULO LIKE YO USE SOME OF THE SPECIAL PRINT. oo oo — S R
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Lo

]
] " e i 1o 0 S SR - A et b+ s ¢ -t [ROp. -
‘;i . e b - . i it - -
j R LEIT onrxous SUCH AS rFPRTz.chnrz. “AND, cchrz.
ol e . e e
| WHSG 4N bocndeONo- IF TAPE 1S TO € USED. THEN USE A s e e L -
% @MSGYN DIFFERENT UNIT THAN 25. \
t - - - _— B e s 4t 4 e i et o8 Cr - G . e - -
WASGsT 258.F///1000 « FOR PRINT ROUTINES o ST Y
i
[2AUDIP ALASSIGNTPF T - .
wFHREE TPRFS, :
e S s e - e
_ WASGeT TPFS..F///500 ; - . O S SR U
| X
| WHKEWIND Co o
. FURPUR 27H3 RLI1=3 06/,25/¥97 18157321 . . .. .. —m e - T e
L i, WUSE 104 1CONT o -
R ;
Q L
(RSN ' T i - e - [P P - e
Punedn " ¢0nd . ReYi-a Ubsgbed ) 18574824
- - - o P i a——b ) e e mpin - aa - S
1
{i}ﬂﬂs R . . e e DT e e il e i e e e o - . -
LU ERS, |
Ly
i WCOPY oG CosTPFS,. cee D e S - e e o < e —_ S
{ ' LANCESGIN209*ABB(0} COPIED oN 04/12/77 AT 03318322
P 189 5LOCKS COPIEDS ; : S e - - i e
LT e GF ENcouurcREo UN INPUT TAPE : gg
e e & B
ey
WASG YT GATATAP,T+i4497 e e e e . N, Mggmw
WUSE 26,0ATATAP ‘ ‘ '

KIrTVD %004 lag.

e i .g)"g__._ )
e e NN >
i SR . @




oy e

d A e e

e e R

T ‘('ﬁf' Rt
H}LT.LU «CLOECAS) -
ELT007 RLIBTO DE/25=18358107=(0,1) B e - - et e ey e
oauool 000 ‘ o o . ¥
Goupoe 000 . BCO JITHERMAL SPCS . - s mommi o e —_— e e
0C0003 coo BCD 9CLOUD PHSICS TEST CORRELATION
UGUODHY QOO e E——EN ) e e e -
uoroas 00d BCO 3INODE DATA
0auChe 21000 N 2001 ,,,03158, 2002,,¢0849, 200331¢0964s 2004,4¢0819+--2005,9403158 -RAYH-= S — AR
gouvo07? - 000 20110040819y 20329900763 203340007610 201409007610 201550908195 RAYH
uucoos 000 2021 09+0964y 202204¢074h1y 2023,9002599-202609¢0761y- 20264909648 RAYH -
couooy ooo0 20314000819 20329+¢0761s 203399007610 203490007619 203599208195 RAYY
govolo---- 000 20‘0[-.-03!5: ~20“2t.00319.—20‘03.'0096‘00—20‘0!.—.aDBl9.»——-20“501003155—RAY=‘#
cpooltl ogao 3001 4v0e0316s 30020400817, 30034000964, 3004s9¢08199 3005429003155 RAYH
Dgdoie 00 ' e 301142408190 30120¢¢0761y 301300¢0760y 30140000761 301590e0819S RAYH e
anoctd 000 3021 6ve0321s 30225000254, 30264040254 3027020003219 303142403225 RAYH
0ouii4 000 3032+040254s 30339s,01195, 3035,000254 30364900322y 304)40e032)5 RAYH — -
gpopnis 0po 3042¢0¢0254 30469490254, 30474900321 30550008199 3052454407643 RAYH
auuotée - — - 000~ 3053,560761s 30540,007619 305541¢08199-306199¢0315 306249008198 RAYH
anuosz 00Q ' 30634240964 30640400819 30654000315, 31011900640y 310249005208 RAYH \
unools Qoo mamived e 3103 49 a OS82y 310"|.|d:20. 31055900640y 31154440620, 3136,9405625 RAYH P
30G0o19 gao 315545005200 31650,00640, 31649,1005200 316349005829 316291005208 RAYH
onuog Qoo P I TS R R T -1 N 3151 9,005200 31314200582 311100005209 4011 s9e07965 RAYH — ——
006021 000 ’ HO12,4407960 4013,,0088 5 4014,440796, 4015,,40796, H4021,+.0798S RAYH ,
go0pZE - ---- 000 4022,0e0796s 40239000681 o 402440007964 40254000796 40414007968 RAYH —
upso2l oao 40424se0796s 4043+ ,0088 o 404940007965 404544007964 4051,0007945 RAYH
GODo24 000 .. i . HD52,400796, 40535,9081 o 4054,9007964 405550756 410100007968 RAVH oo e
LLoN2s 0Q0 4102,460796s 41032,0088 4 4504,0007%6, 410599007960 411140007968 RAYH .
DUun2e 000 41129000796 4113040081 o 411440607960 411840007960 500120003158 RAYH . . R L
Snundy oag 50024400819, 50034,00%84, 5004,9¢0819, 50054,.0315) 501142408193 RAYH
viIluu2s CUOOD e S012+4607b1s 50132400761, S014406074)s 50152000819 50214403218 RAYH OQ -
A [s]a]s} 5322240254 50269 ,00254, 5027400321 50314900322 503240002548 RAYH = E!
' *3 0uo GO33v0sl 195, 5(d512,0025%y S036,0+0322y 504140203214 5042sse0054% RAYH o 42
} [URTV SUH b e T B M7 4,032 3505 s 081 P Foasf, 7610 DUL3404072515 RATH 82
' oo o H Lyl L a it T g RIS : SR P i
A e
T | 2 vy
. e b e ey BiodresuUTdcun Dloieredunoly Bl6ZrssUniUs LiblerelUbiur na¥H c: a;
- uflu §161 44005820, 51319,¢0582, 51114000820 600154003155 600249408198 RAYH .. - - . m
GaoudT - 000 60034400964y 6004s,¢0819, 600540003150 6011900819y 601240407635 RAYH =
Ghudds ¢]s)0] 8013¢0e0761s 60140,00761, 60154000819 60210100964 602243007615 RAYH e e v e e e a
HouG 3 [s]s]s] 6023,4¢02599 602444107461y 60254040964 603145408199 6032,940761S RAYH A
g0 guo E oo v 603340007610 60389 ,00761,-6035++008195. 60419440315, 6042,9408195 RAYH i
HoucHl 000 ' 604340009640 60444,00819, 6045,900315% RAYH
I IVE W] 000 GEN 4001 4541+470+,00796 3 . PR -
VESRURVR ¢ 000 GEN 4031.4541470¢440796%
uGoGHY . 0G0 GEN 4061454 )+470e400796% I Lt g e e < oo o+ e - .
upuaHs. ooo GEN H407145,1,4704¢,207968
Uguute 000 +-mmeni———ie- GEN “081|5|l0700.Q0796‘--v—- —————— ———
uoo47 ogco GEN 4091,5,1470¢,¢0796s
doule 000 REM - - e e e 4 e ot S e A A i o s 4
QU049 000 REM PG 1
GoLuLa 000 REM : . RETTE . . e e . e e e et e e e L s T,
oQuus} gao 350 es=lss 35023 s=70s 3503 00¢08¢ 35049910y 35050015
4uans2 0Q0 - 351 Les=lss 351200=)es- 35130000y -IBLlUssnley-3B)60sesmiod [
uguosy Goo 3521 e=les 3522v9=Ley 35260 0=ler 3527 sr=1» s
wyuudb 000 353 eve0l4 353209*e0] 36354 4%¢014s 3536007001 ] . .
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000058
opuosy
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vpute?
onuoed
Goo06H
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guuGes
LouusY
o5a070
Onod7k
anovn’2
upui7l
Uouo7y
ouuo7s
unv07é
Uuuo7?
cauo’e
uaBovY
0QuDB0
Lpougl
guon3d
[FIVEI¢E-R ]
puug8y
yuuces

nuees
oQuuB?
oouoes
[VIARSReN R
adan9o
Qoun9l
poouc9e
(R I VR ]
ouduT4
0oucys
sguoTe
oouo9Y?
unuave
Gnudvye
uguiio
onoiol
vguirie
onuiod
000108
unoiIus
onutos
ooz
uruios
uQuiIo9
Lol lo

000055

W A

T - = - L) ) i bl s T
000 3540 s0mloes 35421010y 35460 0=l 3547 0 =be s
000 Rt 355[..-.0[.,355"2‘!.7-00‘!--3_§573|000“Q <355“005005l0~—35550'900" o e b
000 3561 eswe0le 35621 04=00l, 356349400 35640 0=e0d 356510=4018
000 370kss=lsy 370240=10y 370349001 370809 ™1e, 370BeswleS . - —— e
oco 3718 esmles 371299=100 37134000 371449=0ey 373531=1e%
DOD*—————~———————372‘v'-l-n'J722||'l'r—372600'100-372100'l0 S
000 3731,0¢01s 373209=401¢ 373504 =e01y 373641=001 \ S
000 ' 3741 ee=e0le 37421s=e01l, 37460a=ely 374792 =eCi L G i o e e o e e R -
6go 3751 40=001s 37524 =01s 3753,0a00 37545 0=e01> 3755114018 .
000 3761 vems0ls 376200=001, 3763400000 376400=e0)> 37654974018 RO e
DLl 5501 ss=les 55020110y 55033001 55044s=les 55059 1=1e3%
. ggQ ————m—————— 851 L s =l 5512s9™)ey 551399010 551“:.'[0.-55150.'1‘5 —
0po0 - §521esmles 5522ss™10e 552610=les 5527s1™1}e S
0049 5531 s4901s 553219=401> 5523591 4"e014 553601=+01 $ e e e e 4 o e
000 ES54],e%e01s 5542ss=e0ly 55464 0=ely 5547 49=001 $
000 555 40=e0ls 5552l"‘l0ll 5553..-0‘| Su54e9 el 5555“..'.0]’—- e+ e o e e ..
000 556} ,0e00ls 556211=e0li 556340401, 556444=e01s 55659s=e0LS
000 ———r——ee———= 370 b av=l s 5702s1s~1es 570301010 5704 00=dey 57050s=1eS
goo . 571 esvmles B712v0=l 0 571310e010 S71400"1 0 57151918 \
000 e n. BT gemley S5T2200=1 0 5726ss=bes 572709~ ! S - i e b o
000G 573“900\0 5732141240} 57359 4=e01 573601=e01} $
000 . BTIH1leims0ly 5TH424s=e0], STHE a0 10 5747942001 - - - $ s e e e
goo . - . 5751 ,s°e01s 575249 =e01, 575349000y 57540 9=e01), 5§7554+":0i 8
V1] RpOT———r Y ¥ 3 IR L X RV} 5762ss=e0ls-576340e01 576408001 s-576508=e01% [T
0go HEM ’
goo REM PG 1l e e — e .
000 REM : ‘ .
000 REM LIQUID NODES {SUPPLY TO AND RETURN FRAM.TOP H/E) RED CIRCUIT..— - —
00u =1 000s=220 40 $ SUPPLY BOUNDARY NODE B
DOD-~—~—~—~unh~w1$99.o.D“o3600.|'l.olbolcolﬂﬂA £ J R
ooo 351140008y 342100e04,73631 0904 364400004 S
[s]a]) 345140004 36b6)r0e0%, 360500004 361550004 -8 (RIS e e e i e e e
000 3627 v0e04y 363600904, 3647 90e08y 365509004 8 1 !
000 1665...0‘0. 700‘0"]'5 .- e e 4 e e S e 1 o
0co REM  L1QUID NODES (SUPPLY TO AND RETURN FROM TOP H/E) BLUE CIRCUlY {
000 — o 3E99.+e04s 37000s=les 3805s0e04s 381544004 :
000 3227 00+04, 3B3bll'04. 384793404 385595004 S
000 366500 00Hy 380109004, 38L11s0eD4y 382100004 § e e e s Saoeen s e S
coo 3831 ese048s 3849100004, 3851 s0e04s 386320004, 70024518
000 HEM LIgUID NODES {SUPPLY TO AND RETURN FROM BOTTOM H/E) . RED. CIRCULY T .
000 . 6599, +¢04y 5600sv=1es 560100040 56i¢tesc04 S
000 i o s 8621,0¢04 5431000, S64Lere0ly S45§00004 § e
000 G661 ¢0e04y 560500e04y 561511000 5627024004 §
0goo 563bs0e0ks D647 ese0%s 5655012040 656535004s 700300 "le® .. . T —
000 REM L1GUID NGDES {SUPPLY TO AND RETURN FROM BOTTOM H/E) BLUE CIRCUIT
000 5699004y S700s0™1 0 5805 0e04s 581500004 H o R, : e -
000 5827 .0004s 5B3612004, 5847 0se04s 585554004 §
000 —voioe—i - - 5B&S,ws0H4s 5801 4we0Y, BB11ssel0ls 5B2100004 5
coo S83)¢Te04 534\..00“..5851u.-04)\556l10009| 7004s9=18
ooo REM : Lo et o b et e =t w
ggoao REM PG 7.8,9
000 REM JRS—— e e e e
000 REM LIQUID NODES FOR CHAMBER (RED CIRCULT)
000 - —ieime s - 4501y sml ey 450200=)s 45036304 450450 =1e, 450549 =12§ S
ooo W5 1enr=les 451200°) e 4513000040 45140010, 453531=1¢5
000 4521, me0Hs 452240 oD%y 5244 0=ely 452500-004 s .
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goo
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000
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(s1il3]

e o e W5 Bl e vmles 58208109 8593900040 HSBH s =ley- 45850918

REM
REM
REM
REM

REM

REM

L 91224v=e04y 912300404 9124099004y 912500l es 32614 "10S

REM

4530 se=loes #5320 0100 453309404 453400100 45050 0=1e8

454 oomlos 454209 10y 454390 e04y 4544 pe=loy 454509108 - B
4550 come04, #5520 o084y H455%, 0=l 455594=004 ]

4Sbloemlos H56290=1ay 456340004 45640 0~ley 4565001 eS - B T
4571 vamlas 457209210y 4573904080 457400=loy 457509108

459 esmlay 459280 10es 4593900041 4594 0™ley 459509~ 05

460 e9smlas 60210 16y 4603010004y 46041 0=1e, 46050 s=leS' . . e
o leomlea 461210004, H461400=01y 461500"1» 5

LIQUID NODES FOR CHAMBER (BLUE CIRCU3IT) . . e et .,

4701 s0=1av 470200~ 10, 4703 1se04y 470449=ley 4705 4s=1e8
W71l eomley H71200m10s H713s0e0Hy H7140smley 471BpemleS
4721 0vemlos 4722044041 472494004, 472542=1]0 s P

4730 evwloes 4732v9=1es 4733400 0H) 4734 91"19ey 473599=) ¢S - i e e e i e

YTl en=tes 4749200 =10s 4743000040 474409210y 474540118 . ,
47581 as=loey 47524 9=e04s 475414004, 4755, 4=} L J— f;f‘ e e e e i ot e
47861 ss=loes 476200 =10y 47630 0e04y 476400=)0} 4746509 =1e8 o
4770 0n=lay 47720010 477302408y 47T409™ley 477599=1e$

478les=ler 478200=10y 47830104y 47840 9=1ley 478590~1¢9 . \

4791 g0 oles 47920010 4793909008y H7FUsosmley 479549 =1e5 - - e e e
4801 es=les 4802+ 9=10y 4803404049 H4BO49s=)oy 4805s+=1eS

481les=los HB812091=10s HB1400404y H4BI1540™ 1 e e e e e e

PG 11e04, 13 o e e e ST T

LIQUID SUPPLY TO CHAMBER (RED CIRCUIT) . - . e e e
8099, 3604y B10Cas=1e,y B810Llsse04s 810249=)es 810319.004S . K
Bi09s 0004 81050 e=ley Bl06sswlasy BI10Zeio04y B108see04S . . e et
81091 vel0ldy B110ssa0%y Bl11o0a04) B112040045 812110048

8122492004, 812340204y 81249040049, 812500 les B812640=1esS .

812740004, 8128419004, 812990404y 813092004y 8131414045
8132,4404s8 . e
LIOULID RETURN FROM CHAMBER(RED CIRCUIT) \
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332613726430264419
33139371343013+41S
332243722:30220,418
3332037325303294158

334213742430424018
335213752420529.15
3361i376193061001}S
338513765,30650018
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-03
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000 §215.6515,5016 9221955215021 4019 522215522450224018..— - et i
‘0oo §2264552b,5026 §2351553515035s0] 0 5246455464504604018
0oo0 $227+5527,50270¢ls 5231553195031 ,401,-5232+45532,50324,18% —— e e
Goo 523645536 ,50360els 524125543 45041 401y 524225542,50424418
goo - - - - B2KH7 45547 5097 40l 5251 0555545051 90} 525215552,5052s18
goo ! §25315553,50593sel0 52621556245062901s 5301157015001 918
0oo b - 5254415554 ,505400ls 52551565545055 00y 526115561 45061 4415 .- R, -
000 526345563.5083 el S5264)556415064 0}y 526515565,5065041%
oao 5302+15702,50024e1s 5303+45703+5003 s}y S5I04H 0570495008 s0dF o oo e o e
ouo : £30545705,50058 400 S314995714+5014¢0ls 532615726,50261418 g
0Q0 T R I S311e571 14500 00l 8312457324501 250)e 6313057134501 34018 -
a0aq 831545715,501Ss0ly 532115721502 0els 532215722,50224418
0uo 6327457274502 7s4) s 5331957315031 5e)s 533245732,5032,4.185 - R e n
000 533545735,503% ¢l 5346y)5746450464e1y 535345753,5053 0418
0ao B338+5736°3503656)s 541207410504 40l 5342157421504 200l e e e
ooo . S347 45747 ,5047 001y 535145751 150519e)s 535215752,5052¢418
000 = v oo o e el 535“.575“'5025‘41010 535505755050559s) s 5361457619506 [relS -
goo € | 536345763.5063 el 5364457545084 01y 536505765450659018 \
60a - 5362.5762,5062,413 ¢ e e e et 2 e e it e e
000 REM M :
cao REM PAGE 21 e .- b e vt 2 e b e s RS
0ao REM o o - o o
[s]s]s} - < ~REM  L1QUID TO SOLID NODES CHAMBER.(RED CIRCUIT) .. .. o v i -
goo GEN 4011501440000 ¢450100920¢400,5,104008010451041°,20¢4S
000 GEN 431 +501 0403141445300 02e175v8491 05010409301 0454331420778 . AP, X e SN ]
)1} GEN 461454104061 41¢45610110¢5004714541440714144571,154508 ) . .
oo} GEN H8)1 6012408141 445B81019¢5009914500 040919004590 0440508. . .0 __ e e
Ool GEN 50‘05|l.“l0‘|l|qéol.llosﬂs
goo - N - 2104902104521 0369 45104051 .4551 030y S13s4111 04461113308
[s]a ]3] ' 4224402245522 03 ¢4 4230402445240 309 4208+4025145254308
000 452+40524465223¢% 45334054,455493¢y 454,4055)45550345 .. - e P,
000 € 51241120461 29300 S136411444614030y S149491150481513458 ‘ .
.boo REM LIQUID TO SOLID NUDES CHAMBER (BLUE CIRCUIT) U SO -
000 GEN 6014541459001 013870101 9300b6314541 480010804711 1e204 {
gco st GEN 8L 0B e 403 vl 2473110201750 64 050l 0404 01l o474 4102778 ... .
11V} GEN 6611501 o061 4 14761 0100050487145914407108+4771,140508
001 GEN 8195014408141 3478 101100501691 0540 040914134791 48,0508 . T - e e e -
001} . GEN 7013554344101 ,1,48010104505
000 N ; 62144021 04721030y 65104051,49758 0300 7130410108810 03e8 e .
000 o 6220402244722 03 ¢y 623040244 472493 0y 62494025347259348
000 o 65214052,475203 0y 65344054, 4959:30) 6544405544755 9368 -
000 TU2041120481293 09 7130411454814 930 7144411548151 348
coo REM L1QUIO CONDUCTORS FGR MAIN SUPPLY TO TOTAL SYSTEM (FROM RESERVOIR). vt .
ouo . 100,100+100041.3
Coo REM . e e oo et e s n e a4
oqo RBM PG 2
000 S REM - : ‘ .. e e
0o REM LIQUID CONDUCTORS
0oo N 3501 .+=3501,3502s10, 3502:=3502,35034400 3503,=3503,3504,]:8 e e e e e e e
000 I504¢=350443505010s 3511 4=3511435120509 3512,=351293513,1+8
DOD 3513--3513.35!‘4-10. 35[;“.'35]".35[5.[.. 3521.'3521.3522.[!’ ca ke o e ————— o 01y e s e a -
goo 3522.=352243526v10y 3526,23526,352793 04 3531,=353143532,1+5% '
6oo - RS 3532423532,35350) e, 3535,-3535,353b0}3e0c 354],=354143542,1eS. —
ano I5424=3542435460 0y 3546, =3546,3547 110y 355} ,=355],3552,1+¢%
0oo € 3552.23562,35%3 s,y 3ID53,=35535355414e 3554 ,»3554,3555,1e8
= b AN
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REM

REM

3561,23561,3562,14, 38

3564.-356“.3565-!-

J705.¥3705.370“rll.
3702,-3702,3701,1.,
3713,-3713,37124 1.,
3726»'37260372201"
3735.-3735.3732ol-p
37Hb.-3746.3742|l-o
3754.-3754.3753.]..
3765.'3765.376“010-
3762.-3762.3761-1-

5501.55501.55020109
55040“550415505l|'l
55[3.-5513o551ﬂuln.
5522o'55122l5526!ll [
5532.‘5532.55350]!.
5542.-5542.5546010.
5552.-5552.55530L-'
SSél.'SSél.Esznla.
S564.%8544,5545, |

5705-.5705v57040110
5702.-5702.5701.1-.
5713.'571305712l1"
5726.'5726.5722!1‘0
5735.-5735.5732-1'1
5746.-5744,574241.,
575#.-575“.5753-1-.
5765.!5765.5764!]'.
$762.25762,5761414

PG 3,4

LIQUID COMDUCTORS
3600.*1000.35990"-
3603.236014350041)e,
3606.-3600.362].1.-
3609-'363l03531nl'o
36'20'36000355[!1N0
JSIS.-Jébl.JSélplo

LIGUID cONpUCTORS
36510'350503605l1'.
365“.'3615070010]‘0
36575-3536o36361100
3660-'35470700lll'0
366]0‘3565.3655!1'-

LIQuUlD CONDUCTORS
3600-']0”003699!]'-
3603.'3805.3705!1-.
3806.'3700.392701!p
3509.'3536.3736|l|e
38124,+3700,3855,]4,
3915.'38b5|3765|l-

LIQuiIDd CONDUCTORS
3351.'3701.3801010.
3554.‘35]].7002'1'9
33570'373||383101l.

3562,3542,36635 40,

3784,-3704,3703 440,
3715.'3715.3714.10.
3712.'3712t37ll|lﬁo
3722.'3722.372]0]-.
3732"3732037310*.l
37“2.-3742n3741910l
3753.-3753.3752.1--
3764|'37640376301'i

5502.'55020550303-0
551145511 ,5512140,
55]4.'55]Q.55]5.|09
5526.-5526.5527nlc|
5535.'5535.5536.&!.
5546.-5546.5547.1:.
5553.-5553.555913a.
5562,=5562,55635 0,

57DQo'570455703olo.
5715.-5715.571hla..
571205712457 14104
5722u'572205721050l
5732»°5732a573lolgm
57424=5742,5741444,
5753.'5753.5752.[0.
576“.°5764.57631606

(SUPPLY FOR ToOp
3601.-3599.3600.5a.
360“t‘3500'361l0l!6
36074=362143521 544,
36|00'3660|3641ll°0
3813,=36514355),14,
s

{RETURN FOR Top H/E?}

3652a-3605.70010L°o
3555|'3527036275100
3658.-36J6.7001nlao
36610'3555d35550130
36&4.'3665.700ll§0

{SUPPLY FOR TOP H/E! BLUE cIRcuUlT

380l.°3699|3700|loﬂ
3804.~3700.3815,},
3807.-3827.3727.3.,
38101'370003847|10(
3813,~3855,3755,1,,
s

(RETURN FOR TOP H/E)

3952.'330}.7002.10'
3855-‘372lo38210100
JUSB.'383197002nlno

.3736|'J736.3735|]03

H/E) RED CIRCUIT
1235600,3408 1.8 R

3563,-3563,3564, 148

37d3.-3703.3702.|.s
371""371“.37‘3.1!’A,v,.,
3727423727,3726,148

e e

3747423747 ,3746, 145
3755,%3755,3754,5+8 .. .
3762,23752,3751,1.5
3763.-3763.3762.]0! e -

s
5503.'5503.5504.1.5.

55124%551245513,1+8

5521.'552115522.1-5 e

55314~5831,5532,1+8

5541.'5541.5542.1-5 -

555],-5551.5552.105
5554 ,~5554,5555,1+%

5563.'5563.556@.]0’

$ ..
57030'5703157020105

571494s=571445713,1e8 ...

57270'5727.572601"
5735.'5736.5735.]05

5747.-5747.5746.1-5

5755,~5755,5754,14% .

5752,~575245751,1.8
5763.'5763 |5762.ll‘
H

Js02
36054=36114351],1.8
3608.?1600.3631.1-Sm

e e e

i

|

361l|'36“l'35“l.l"
Jblq.-Jéoﬂolbblbll’ .

RED CIRCUIT R,

36530'3515.3615.]-’
3656.‘3627."001.1-5‘

3659.'354703647g105
3662-'3655.7001.]05
s H

3802.'3700.3505.[95
3505:'3315:3715.1!"

3808|‘3700'3836010‘
38]‘-'38“703747.115
3514.-3700.3865.lo5

BLUE CIRCUIT
3353.'3711.3811.1.’ -

3656.‘382].7002:]0’
3659.'3741.3841.1-5
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# onqq7 ooo € 3860,°3841,7002010, 3861,3751,3851vdes 3862,23851,7002,1¢8
§ s

000448 000 - - e 386343761 43861 0000 3864,23861,7002s00- -8 oo . _ .
00D4Y49 . 00O REM . LIQUID CONDUCTORS (SUPPLY FOR BOTTOM H/E) RED CIRCUIT
oob450 0oo N - ""5600,+100045599s1ey 5601,~5599,5600110ey 56402,5400+5601,1¢8 —enee

T L 000451 o0po ‘ 5603.25601.5500s1es 5604,-5600:56110l00 5605,=5611455)1,1+8
: vov452 . ooo T - 5806 4256004562101 095607 42562145521 0]1¢9-5608,%56004563] 4108

QouYs) ooo’ 5609,75631.553 1010 5610156000541 0000 5611 1=664]14554],]e8
VRITL L] . oo g, 5612456004565 0)ey 56134=565]+55510400 5814,~56000566),)08 : ———e e e
gu455 coo $615,5661,5561,1+ §
JuuY4S e o0 REM LIQUID CoMpUCTORS (RETURN FOR BOTTOM H{E) REp CIRCUIT e e
0uLy57 -Qoo N 56514-55054560511ey 5652,=5805,700308es 5653,4~5516,5615,148

el 009458 - 000 T G864 254 15, 70030 b ey 5655,%8527,5627shec 5656,2562797003,108

‘ UoU4s9y 000 56574-5536.5636s1e¢ 5658,=5636,700310es 5659455475647 ,1¢$ B

vo0460 000 € 5660.-5647+370030s)e, 5661 1=5555,565504e4 5662,=5655,7003,1¢8 o -
Coiaaeé| 000 5663,-5565,5665,]1e, 5664,=5665,7003,1¢ § . o ‘
0ouY42 oo - - REM ~1QUID CONDUCTORS (SUPPLY FUR BOTTOM H/E) BLUE CIRCUIT . .o- : -
UBuU4e3 000 N 5800.=1000+5699010, 5801,=5699,5700s5es 5802,~570045805,}¢8
UDUSSN - -~ 0QQ - ~-5803,-5805,5705,1«, 5804,~5700,5815,1s, 5805,~5815,5715,1e%
upuYes 000 5806+5700,582711ey 5807425827 ,5727sbes 5608,-5700,5836,1+8
0guHbs Qgu 5809+~5836.5734v1vy SB10,~5700,5847 1Ly 5811 4~5847 457474108
THRETY 000 $812.45700.,58B55114,

S58134+5855,57550 ey 5814,~5700+5865,]1¢8
20048 aoo R 5815,=5865,576511s S -
Goukus9 goo REM LIQUID CONDUCTORS (RETURN FOR BOTTOM H/E) BLUE CIRCUIT

OG470 - 000 ~=-N T 5851,-870145801410,-65852,=5801.70040 8¢+ 5853571145811 e6-

uaus7y 0oo 5854,25811.7004s3ey 5855,-5721:58210ls, 5856 ,~5821,7004,1.48

200472 040 e 5857 4~57314583 1000, 5658,=583],70049)0s B85 1=5741,588 4148 - -

— LTV 000 € 5860.7584)1,7004s1e, 56861,25751,5851 040y 5862,=585],7004,]8 . )
= ono474 gao - 5863,95761,5881 414, 5844,25861,7004404¢ . § . —— - .
(g Ouuk47s guo REM - :
: UoU476 - er 000 ~———————REM PG 7,849 - e e o —
{ 000477 coo REM ' i
| UnuU47s 000 s REM LIGUID CONDUCTORS FOR CHAMBER (RED CIRCUITSDOWN) - e .. .. e et e e
| LOUs79 . Baoo N 4501.~4501+4502001% 45024~4502,4503 085 45034=4503,9504,¢1% . .
— OGU48G aoo 45044245049 .4508 000 s 4511 4=45 100451200 d s 4512, 74512,4513,418 - — e

f 0n04d] goo 4513.=4513,451400ds 45144=4514,45150ako 4521 4=H521,4522,418 i

UD0482 e 000 o 4522, 4522, 452000 | o~ 45244745249, 4525 )00 94531 4=453],4532,418

000483 ooo “532.-4532.4533;-1. 45333‘4533n453400‘9 QS3q|'453qoq535lOl’

DOU4BY 000 4541 ,=4541 4454920004 4542,=4542,4593 90k, 45434=4543,4544,418.

ggu48s too 454424544, 4545001y 4551424551 44552901y 4552,=4552,4554,018

uguyss oao 4554 ,24554,4555 00, 456144561 ,4562001s 4562,~H4562,45634018

DOUHE7 aoo H563,+4563.4564 614 4564, -4564,4585 0000 4571 +1~4571,4572,418%

CoouNEe ... 000 i 4572.%45722,4573s0l% “'573|‘9573.457‘i|a10‘957‘{0'4"{‘57‘{.‘*575..‘5

oguy8y 000 4581 +=4581,45820004 4582+=458244583 00y 4583 ,=4583,4584,0415

0904%0 oao © 45884584 ,4585 el 459144591 4459200) s 459244592,4593,015

Qoo49) goo . 4593.-4593,4594 00y 4594 4=4594,4595 0] 4 4601 9=46014602,018

0ou492 goa 46024=4602.460300ly 4503424603 44604 001y HE0Y4~4604,4605,418 .

o193 000 H611.=4611 09612000y 4612148120461 0000 4613046 ]14,4615,018

500494 . 000 . REM-LIGQUID CONDUCTORS FOR CHAMBER (BLUE CIRCUITeUP) . e

0oU4?5 o000 47052470547 04001s 47049+=470444703scbs 4703 ,24703447024018

0NGH96 0og H702,=57024700 00k 4715,=47 15,47 1840}, H71499=471444713,.18

unu497 000 713024713047 12008y 4T124=497 1297000800 4725 ,=4725,4724,418

OGU498 o000 H72H,=4729047220 0 )y H7224=8722,472100b2 R735,m4735,4724,41S

aunve 000 H73490=4739.4733 000y 4733,=4733,47320 009 4732,~4732,4731,4}S

' Cousoo L e R A ERR L VE TS LT SN SRS IS SR TR R 4743 i=474344742,018.
et unusal 000 B798e=H7482047H 100l s 4755, =4755, 4754041 H754¢=475434752,418
uyuso2 000 H752.-4752.4751..l.'4765.-4765.476qs.lo 78649 =4T764434763,0138
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go0508
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uousao?
130508 -
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unusio
unusi g
upubl
uodsty
(RENT
gndsi1s
housle
vaubL?
ouosla
DIVIRERE )
upds20
Ugnsel
Uaubhae
0ods23
onusay
0pus2s
Ut0b26
0Qguk2?
ahus28
gadsgy
00{1830
uGus3Y
00us32
apns3s
0Go56348
ooub3s
QuuUs3e
060537
Uid816
Uoubiay
0ous4g
unus4 |
oguGs%2 -
Uous42a
0QUSY44
UouUS4s
GNUSH e
ogus47
coSb4a
aous4e
uouss0
00055
0Jus52
00ushH3
000554
oQusss
QU554
Onubsb?
soubbe

e

8305,=8107 4454001

4 - -
aoo 476309847635 476200) ¢ 4782424762476 00000 477512477587 7440-18
Og0 - WTTH ST T 4T 7300 o 47T mUTTI 4T 7200) 0 HTT2924T7724477 4elS S
ogo 4785.4785.4784sels 4784,=H784,4783r0l10 47B34=4782,4782,418
000 - - - e BTB24=4782,H78 g0l 479544795, 47 % 00l s HTT49m4T 94047934018 e
000 4793 4=4793,47920ad 2 4792,=4792,479100ls H4805,=4B05,4804,4018
- 000 4804424804 480320l - 480394803 ,4802901¢--48024=4802,49801,¢18 -
0no E‘ H4815.,=4815,4814101, H4E814,=4814,481200c1l HB129)=4B8)2+4811 4018
000 : REM - - o
000 REM PG llels 13 _
agoo REM - - —— .-
000 RBM LIQUID.  SUPPLY TO CHAMBER (RED CIRCUIT) —
- 000 ——N '—~—80?9.-1000.8099--l.-6100.-8099.6100..l.~6|01.-alOO.GLOl'.Is
ooo 8102.=810148102»e¢ls 8103¢-8102,8103s0)s 8104,=8103:8105;47T%
000 8105:=81054s81079els 8l064=8105481090els 8107,~8105:8114elS! e b e
000 8108+=8102:81040el, 8109;‘810“-810600i§ 8110)=8106:,8108,¢18
000 8111 ,-810648110val, 8112;=8106,811249ly B8121,-8100:8121,¢18 —- - e
Qoo 8122.=81214812200) 8123:~8122:812303)s 81249=6812348125,415
0G0 -~ == B8125v=B125¢8127v0}¢ -8126128]125:8]|290¢)r 812791~8125981311¢18 -
000 ‘€ B128+28)122481240e)s 81291=8J24948126124el 81300-8;26.9128.015 '
oo - 813148126481 300el, 81324=8126,8]324018 . R e e e
0oo REM LIQUID RETURN FROM CHAMBER (RED CIRCUIT)
Doo N 8201,=8207,8205001, 8202,~8209,82050¢e1,y 8203 ,=8211,8200 018 o o e
[e]s]s] 8204,-8205,8203vel, 8205,=8203,82021e) 8206,-8208,8206,4018
000 e 8207 +*»8210+8206s¢})+:82084=8212.,8200velr B209+128206:8204,018
0ao 82104°8204,82020900 4 B82}1,28202,8201 00l 8212¢~8201,82004018
oo 822148227 4+8225400l, B222478229:18225%061y 822392823} 48225yel® e . *
oco B224428225452231e)s B8225,28223,822214)1 B2261~8228182264418
oao 8227 .#8230,822b6001y 8228,8232,822600ls B82294=8225648224,418 SN .
ono £ 8230.%8224,822290)y B231+~822248221 900 8232,~822148200,¢18
-+ 000 st L 8233, 2820048199001, 8234,=8199,900,0}8 . . e - .
000 REM LIQUIU SUPPLY 7O CHAMBER (BLUE CIRCU3T) .
000 9099 ,=100D0¢919%ceds 2100,=9100,9099s¢l>» 9101.'910]09l00.0l’» ot e e
000 9102¢2910249101sels 91034=9103.91020ely 9104,59105,9103,418 ' ’
goo V10529107 .91C500f9 9106:4=9109,910590lr 9107+=9111+9105,018 . o e _— _
goo Fi0By~9104,93020els 2109+=7106,91040ely 21104=9108,7106,418 ]
- 000 =i G 1 10" 91 10¢9106p0d v F112e=7)12s%1060¢)0-732142912199)00y9e18
(s]a]1] 9122629122491 2)00ls 91234=91234912200)p 9124029125471 23,4418
000 9125¢=91274912500by 9126029129,912500)s 9127,2913119125,4}5 e .
000 91284291 2494F91220v0ly 91294291261 12%s0ls F1309=9128,F1260¢18
- 800 9130, =9130,912600l, 9132,=9132,91261515 e
[0¢e]s] REM LIQGUID RETURN FROM CHAMBER (BLUE CIRCUIT)
oao s 9201 0 =9205:9207 00l 92029272054 9209 00l 9203992054721 ,418 : -
oao P204:=9204,9205v0l+s 92054=9202+920310)¢ 92069=920649208,418%
guo . - 9207 v»92064+921000)y 9208920649212 9209+~9204:92064018 .. — o e
1000 9210492024920 00)s 9211022201 492020010 9212+29200+9201 918
000 92211292254 9227 00 )y 92221292254922% 1013 9223922549231 4418 e -
ooo 9224929223092250 )y 92250=922219223 00l s $2264-922629228¢¢1S '
000 ot eeoe 9227 6 » 92260923000 le 9228,=5226,923200ls. 72294=9224:492264018
000 9230.9222,9224v0) s 9231 4=9220 4922200y 9232492009922 ,4¢1}S
000 - 9233,29199,92004al1, 9234,-900,909%,¢i8$ e s R
000 REM :
[sRe 1] REM PG 15 e e e e e e = -
Goo REM
000 oo REM LIQUID SUPPLY AND RETURN CONNECTIONS TO CHAMBER (RED CIRCULT) e
000 N B30l +s~B110445001vels B8302+~8108,451019030 BIANDI4~8111:45214018
una B304,=8109:453 100l 83064~8132+455] 418

e T

L —
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sou5h62
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anusSaey
[HIOL-¥:X:
0oubés
cuusaey
0nuse8s
0nuse9
2gublo
aauL?y
00Us72
0ous7)
QLUsST4
00575
(Jgus7e
onous7y

ouuL78 -

Unos79
ot1d5350
CuGsSHY
oouse2
oousel
DuNGh8y
dousbs
0pUsSeEs
anuse?
gpus588
onuse9
0ecsYa
00us9)
Uabs92
oous9a
Ouus9N
000E9%
0ous9e
BOIERS)
onus9es
000599
[S143V) Yuli]
UoUen]
Ubustlz
000403
aousoy
opué0s
0Quéoes
0p0s07
Uulo08
uuusU9
000610
nyuél)
Ouuéle
Dnos13
anls 1ty

NEW
NEW
=02

Qoo

ooo
goo
oao

-000
000

goo
000
aug
000
Goo
004a
oua
000
200
800
000
0ao
aao
000
000
0ao
0ao
goo
0oo
cao
000
60go
ooo0
guo
ooo
goo
GoaQ
gao
ogo
gao
0oo
000
Qoo

000

0oo
060
000
0oo
aoo
0oo
0ot
Go1
000

000
‘000

000
ooo
aoa
000
coo

ORI -,

REM

REM
REM
REM

GEN

GEN

GEN

GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN

GEN
GEN
GEN

GEN
END
8Co

83074=813004561 00y 8308+=8128,457190ls 8309,=81231,4581,018 _

8310,=81294H459 10004 8311028127,46019010-8312)=8112,4611901S
832} ¢=45054821000l¢ 8322+=4515,82080001 8323,~4525,B82114¢1§
8324 4=453548209ve)s 8325,=H545,82070vebs 8326,~455548232,418

8327 .~4565,8230001, B8328,=4575,822844l> 83291=4585,8231441%
8330+s=45954822%00)+- 8331424605, 8227101 1-8332+~4615482124018

LIGUID SUPPLY AND RETURN CONNECTIONS TO CHAMBER (BLVE CIRCUXT)

93014%92104470500d s 9302,=920844715001s 9303,=9211,4725,18 -
9304+m92094473508) s 9305.29207 14745000 s 93065~923254755,0185

93074=92304+476500ts 930By=9228,477500ls 9309+=923104785 018 — o

F310,*72294479500) s 9311429227 ,480590bs 93124~9212,4815,015
9321 v=47001s911000ts 9322424711 ,9108008s 9323924721471 114e18

9324,247314910% 000 9325,=4741,91070v000 9326,=47519132,018

9327247561 4913000d, 93284=4771,9128001l 93299=478139131,018 -
3304264791 .912%008s 9331449800471 27 00l 9332,~481149112,418

INSULATION TO AIR CONDUCTORS

12001+420014,14040045, lZUUZtZDDanooODVo l2003|2003o!o-0095

12004+2004:i4+0+0G%, 12C0542G0541 900458 '
12011t5|l|2Dll.l|l0001001000n009|lm
lZDZl.S.l.?OZlgl.l.O.luulooU,OU?.l.S [

1204142041,41,0.0045

120924301 420420i 91300000} e00e80% 06 - mommvmmmer .
12045,2045,1,0,0048%
140014501 44001 sl 0l e0eloalos0eO0loleS - o o o L

14001054 o401 06l od sO0oleates0e0frle

TH021 0541940214191 4033 asles040141sS St e e e e e e e o e e e e

1403155014031 000l e0slaslesDi0lale
lHOQQ.S.l.HOHl.l.l 0.-018

14051 4541,4051,141,0,+018
140619541 440614101,0,0018 : b e b s e s e
1407lq5.|.4071.1-!.0.001!

quBl|5|1.“03l.l|l.0|l015 B L RTEe P Chimea e e e kb M s e o e e s e e s e e aan e

L4091 454144091401 01,0,0018
19101 +B6e1 08100 4101,0,0018 .. ..

1418145314481 L,041,0,0018
16001+60014+1440045, 16002,60024+14+9009, -16003,%003,11+0098

1600424600441 ,0009s 16005,6005411400458

16011+54104,60114141,0,+0098 e
160214540 ,6021,141,0,¢009S8
16031+68+0,60313141,0,00098 . . ..

150419605[[l|}0J45. 16045,4045, ]nlOO“Sﬁ
16042+340,4042,141,0,00093% o e e s s

3CONSTANTS DATA . ’ R L e e e =

TIMEND 500,
QUTPUT,0.2 . e e

DRLXCA=.0}, ARLXCA-.DE. NLOOP-IOS
ITEST=S0. LTESTa0S T -

MTEST+0 S MTEST=0 FQR MOSES MTEST'5 FOR ANALYT!CAL

1#2.2%GALLONS PER MINUTE e i e 4

5,0.06 SLOCATION FOR SPECIFIC HEAT
61044 ' -+ . SLOCATION FOR.RHO . . . _.
7.04024 . SLOCATION FOR  RHCC

8,66.0 STEMPERATURE

2 o LI O i3
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Npusdy
0nuse2?
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000é624
uouéeds
Unoses
000e27
j0puéls
00Uex9
Vdus g
000631
douesd2
0nC&dl
UpGaly
0nusds

Unosds.

nausldy
ugusda
onelde
000s4%0
OQUsY g
00ub42
0l044)
00u&4 Y
dpus4s
ouUL 44
Co0s47
0nueNg
Uus 49
nQuUsso
onussy
Qoués2
Qouss 3
Oausey
UUUESS
00deL s

g0ussy”

000458
Onusse
Uoasén
Unusé}
Uolss2
000s¢63
000s&b4
0N0eés
U00bos
Nod6e?
0D0sbE
O0uéedy
QU670

ooon

.- 000

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEw

000
QagQ
Goo
000
cao
000

;000
. 000

goo

oo
000
000
coo
0po
oo
goo
ono
000
goo
ano
(thi]
000
uoo
000
000
000
ono
cao
000
0go
Goo
6oo
Doo
ooo
aoo
goo

e T e e B I CUE

- 101895 SNUMBER OF ITEMS ON MISe FILE. comooe . .

END
8¢CD
REM

REM
REH

REM
REM

REM
REM

REM
REM

¥

REM
REM
REM
REM
REM
KEM
REM
REM
REM
REM

94140 SGPM FLO RATE

10,0.00223 ceoene SGPM KOFTIZHR e e e e - — e
11,0.96 STOTAL CP TO SYSTEM .

12,0.125 5ﬁROPORTlANAL FLOW FACTOR FOR YOP,BOTTOM.DISCHEXR - - oo P
13,0.25 SPROPORTIONAL FLOW FACTOR FOR BOTTOM, TOP CYLINDER HEX

16, SLOCATION. FGR FLOW CONDUCTORS TO NODES 359943699:5599,5499 -
16, SLOCATION FOR FLOW CONDUCTORS TO 8099,9199 \

17, SLOCATION FOR 1715 FLOW CONDUCTORS DISC HEX N s e

18, SLOCATION FOR 1/5 FLOW CONDUCTOR DISC HEX

19, SLOCATION FOR J/12 FLOW CONDUCTORS FOR CYLINDER HEX . e e e

2Q, SK16(e5)

2l . $K20(¢5) - . . e

22, SK21{«5]} o o e -

23, $K22(¢333) ) . e e .

37=95% NOoe OF ITEMS ON MISC FILE . .
38825 SLOGICAL UNIT S N
39=3000SNC, OF LOCATIONS

102825 SLGICAL UNIT OF FILE CGNTe TEMPe AND TEST DATA

110, SSPACE FOR T IN e
Fil SSPACE FOR CONTROL VOLTAGE
112, SSPACE FOR PLANT VOLTAGE e e .

113, ' SDIFFERENTIAL CONTROL VOLTAGE
200400 & TOTAL HOT FlLOW AR R

201+000 5 TOTAL COLD FLOW

202,482.8 § HOT RESERVOIR TEMP ' R e
203423.4%'S COLD RESERVOIR TEMP ) : !
1000,0 e

JARRAY DATA "

TEMPERATURE ARRAY FOR ORONITE FLOCOOL 100 FLUID .
l1350-s'30-l-lO-u100.300050'.7006900.150‘9|30..ENDS e e oo ——— .
ORONITYE FLOCOOL 100 THERMAL CONDUCT!VITY; «50 7O 130 DEG, F 20 DEG. B '
INCREMENTS BTU/{(rRes FTs DEGe F) : - .
2.-06325--06275v006225000617500061250006075500602500059750005925 |
+35B75,ENDS ’ -

GROMITE FLOCOOL 100 SPECIFIC HEAT, =500 Yo 130
INCREMENTS BYU/iLBas DEGs F) B , :
30e39500 4064015004250 0435 104450 045590465,4475444859ENDS
ORONITE FLOCOOL 100 DENSITY =50s TO 130s DEGe F IN 20s DEGe INCREMENY . _ . _ .
DENSITY UNITS ARE LB/FT.sel
“l59.25.58m7s058025057-75157025056075056925N55;75055l25w5q075!ENDs£7

. DEG F IN 204DEGs

ORONITE FLOCOOL 100 VISCOSITY, FTee2/SECs |N 20.DEG {NCREMENTS
KINEMATIC VISCOSITY (MUST GET CORRECT UNITS [N SUBROUTINE FILMY . o -
5+4000121,.000104,.0000869400007,.000053,,000034,+000027,,000026
«000026,ENDS . N
LOCATIONS ARE RESERVED ONLY FOR REPRESENTATIVE NODES IN TOP AND BOTTo
H/ES, CHAMBER, SUPPLY, AND RETURN SINCE TEMP, VARIES S0 LITTLE. .
{EVEN THE NOs LISTED BELOW MAY BE TWw TOO MANY)
123503 253513 3=353) _4=3535 . 5=3553 673563 7=4501
834502 G9=4503 1o=4504 {1==4505 [2<4513 13=4522 14=1000
158810% 1438122 17=8202 1828222 19=9182 2039122 21%9202
228¥222 23m55(03 24%5515 25553} 26%5535 27=5583 28855623
SEVERAL NOS,. LISTED APPLIES TO TWO LIQUID NODES (CORRESPONDENCE 1S

o oamme ey

I5XX TO 37XXe 45%XX TO 47%XKs OTHER LOGCATIONS ARE FOR-SINGLE LOCATIONS)
ALSU SOME ARE REPRESENTATIVE OF MANY FOR EXAMPLE 4503 OR 4513 FOR
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(VIO
aove72
0c04&73
aoubd7TH
0nosrs
Gouéel e
0nuelT?
aous’e
oouk??
0oubdo
00ues8)
[SINEY -4
oouéBl
LSRR
opuseas
0pl68 s
aopé687
Gflysds
nous89Y
ggue90
unNueg L
0pLVe92
Goué?3
onuevs
goue®s
Ondsve
wousey
GOUe9H
VOLETY
GGuInNe
060701
oger02
oouTIzd
00u704
uGu705
Q0067046
uo0n797
QoQu708
0pu709
bouzico
uoO711
usoo7i2
ono71l
000714
unu7is
000716
Qo077

ugo7ie -

oQu7ie
0ou720
vgu72t
onu722
000723

uou724

ogu72s

aoop0726

) o Lol e 4 W .. SO . . B - -
cao REM ALL COLS. WITHOUT wINDOWS, 4511 APPLIES TO ALL COLSe WITH WINDOWS
000 GEN 20.SPACE, BO.ENDS ARRAY TO SYORE CALCULATED CONDUCTIVITIES OF. FLUID - e
000 GEN 30,SPACE., SO.ENDS OENSITY LB/FTee3 (SAME NODE CORESPONDENCE AS 401
goo - GEN H0.SPACE. 50,ENDSVISCOSITY Le/FTSECISAME NODE CORESPONDENCE AS- 401 e =
ooo GEN 50,SPACE, SO.ENDUS CP BYU/LB4DEGH F ({SAME NODE CORESPONDENCE AS 401
000  —————— REM 11 CONTALINS LENGTHS - IN- INCHES (CONVERT-TO FEET) RED CIRCUIT -TOP -HE— -
000 KEM 133501 2=3502 343503 433504 533505 6m35x1  T7=35}12
000 N REM B8®3513 9®3514 10=3515 11=3521 1d%3522 1333526 14m3527 - - _ e e -
000 REM 15=3537 1683532 17=x3535 1883538 192354) 2023542 21=3546
oco REM 2253547 23=355} 2433852 25235513 26235548 2723555 2883561 e e e e
000 REM 29=3562 3023563 31=3564 3283545 ALSO GOOD FOR EQUIVALENT NOSe
000~ REM ON BOTTOM 145501 2#5502 ETC. R S s e
009 lll-9|3c.2-l9|30oi9.3'lo3l|2-2703'|30||307;qt
000 - 4-v3~7.2-7432-6402-52'20760307'Htoq'030703-3.3- e P -
000 Jes 3es sl 391 des Jes dey e 91ENDS
ooo REM 12 CONTAINS LENGTH IN INCHES (CONVERT TO FEET) BLUE CIRCUIT TOP HE - e e e e 2
ooo REM 1®a701 233702 3=3703 4=3704 523705 6=3711 783712
- 000 ——————"REM %3713 9w37l4 - 10%=3715 11-3721~w-lz=3722««-13-372§»~—Lﬂ-372? S
000 . REM 1583731 1653732 1723735 1823736 19m2741 20823742 21m3746 .
000 { REM 22e3747 .23%3751  24%3752 25%3753 - - 26=3754 2723755 —--2883761 e
0oo REM 29%3762 30®%3743 3153764 3283765 ALSO GOoD FOR EQUIVALENT
000 KEM NUMBERS ON THE BOTTOM 1=5701 25702 ETCoe : - e - o e i 4 v
Q00 lZ.lm“]S-J.32119|3.|l0435'3035a30n2-2793.n3035§305'qo
QOO 4-y3-8.2-74.2-b4’2052.2076t3-8.4'3400308'3-3573-
000 3 e 3635418384300 30 kT 1+4354,ENDS .
900 REM I3 CONTAINS LENGTH 1IN INCHES (CONVERY TO FEET) RED CIRCUIT . THEN BLUE J— e .
000 REM A TYPICAL COLUMN FOR A WINDOWLESS ROW IS5 GIVEN AND THEN ONE FOR A COL .
(+1#]1] REM CONTAINING A WINDOW . . . e e e
000 REM I®45n1 284502 3=4503 484504 534505 b=4521 Im4522
000 - “REM Bm4524 .- 9m452B —~10'4705.moll*%?ﬂﬂnm-32=4703~w-13=4702 144701 -
000 REM 1584725 16%4724 17%4722 1gm4721 (45X ARE RED CIRCUIT §7XX BLUE)
000 l3o-776-2-l96|20196| 24194y 1¢7350 7660 2¢196s 241960 1735 —_ - s
000 776+2:e1964201964 201960 10735, 7660 291960 261960 1¢7351ENDS )
000 REM 21 COWTAINS DIAMETERS IN INCHES (CONVERT TO FEET) ) - [
ono REM 133501-3505-3561.3565(AN055XX) i
.000 ———m——— REM 223502 TO 350“.3512~TU«3Slqo.3552—70-3554aESbZ-JO—JSAS
000 REM (AND 37XX,55XX.57XXs ' [o)=
000 REM 353521352743541,3547 LAND 55XX.e . AT Hm o
0Q0 REM 433522.3526.35Q2.35“6(AND 37XK55X%:57XX) 2 X
000 REM 533531'3536'373l|37360372133727937ql.37q7(AND BEXXWSTAXY - E%ga‘“;
Qoo REM s=3532.3535(ANDJ7xx.55xx.57xx) F{ﬁ:
000 ~—— KEM 753511,3515935514+3655(AND 13 8 § [Sa =
oao REM B53711,3716,375143755(AND 57XX) I») rg
000 . REM 9833701+3705437461,:37650AND 57xX) TR - S [N
Qoo REM 1034501 T0 45064511 TO 4515,4561 7O 4565,4571 T0 4575 g: o)
000 REM 4581 TO 4585,4691 70 4595,4601 TO 4605,471) T0 4715 .. =g - > T
goa REM 4731 TO 473544741 TO 4745.,4771 Y0 4775,478) TO 4785 , :gea
000 - CREM 4801 TO 4805 e e e o
000 REM 4701 To 4705.4761 710 4765,4531 TO 4535
000 . REM 12=4791 TO 4798 - ‘ e . e e S —
00v REM 13=Hsz|.uszz,u524.4525.4551.qsszaqssqaqsss.ﬂbl1.4612
0uo REM 4614.46x5.4721.4722.472q.4725;u77|,4172.477«.q17s - e e
000 REM 481),4812,4814,4818
000 o+ 2‘,.qx;o..bzso..x3s3.c1250.-|250.-1230.-l386.ob3760L1102+J425“
0co -1250o.12500.XZSU.ENDSDIAMETERSeINCHES {4R)
oao zz..3079..2443..1508.-1410.-1410.-1410.02616..zaoq.-zao«..zszx s e R



T —————

el

PUpS

- . 9 ) ﬁ . s - . - - ?__ T ,7rr,‘A e
onQ727 000 42443503154 +s3154 ENDSDIAMETER s INCHES {DEQ)

0po728 — 000 - -~ REM 23wGONr’l’v»A—lvNSrv-AerE-ALSMtYSJ\HE..;COR.RES.PONDE,NCE-AS ARRAY-- 21 ). e e el
upnr2e: [*] o]} 23.-07451|.04689o0017361001562‘00156200015620005375”00532"

gnu73a [e]a]s] . l07163000625000946530‘078l2l007812|ENDSAREAS IN INe®e2 [
000731 000 REM 24CONTAINS VOLUMES IN INe.®®3

000732 cco KEM.—-.1 THRU 9-HAVE SAME CORRESPONDENCE-AS-ARRY 21

agu733 [ ]1] REM 10xH4G01 4511 ,4541 14561 ,457114581,4591,46015: \

UHaT 34 600 ! REM 4715,4735+4745,4775+4785,4805 . e e e
unu73% go0 REM 1124502 TO 4504,4512 TO 4534,4542 10O 4544,4542 TO 4564

uau?36 000 REM 4572 TO 4574,4582 TO 4584,4592 TO 4594,4602 70 4404 - —_— N
U737 Goo REM 4712 TO 4714,4732 TU 4734,4742 TO 474444772 TO 4774

0no738 - ~— 000~ HEM - 47d2 TO 4784,4802 7O 48OH - -~ omommime -
uon73 oao REM lZﬂRSOS.4515.4545»4565.4575-HSBS.HS?S.Q&DS

hau74o 000 REM G711.47314741447710478124801 : e e —_— -

JOO7HY 000 REM 13a4531,4705,4748

upuTNe oo REM 1424532 TO HG34,4702 To 4704,47é62 TO 4764 -~ e i e

QLO743 000 REM 15a4536,4701,4761 §

Gau74u w000 i REM - b6, 4795 o e e e e
CcuG745 goo " KEM 1784792 TO 4794 ,

010746 oo REM 1 B=4791 - - e - .
ono7Y? apo REM 19.4521,4551,4611+4725,477504815

gaou748 Qoo REM 20:%522.HSzH.Hsz.HSSH.46!2-6614.47229411&v o e -

00U749 Qoo REM 4722,4774+4812,4814

00U?5%0 - 0G0 e REM. —-2184525,4585,4461814716,472104772144814

oQis7s81 aoo 2“.»006705.01‘1062000661000062500005933 0
unu758 goo e0G15600166620017834,010278+.04788 R - SR
00U7%3 000 - e13725.010844,403591,910294+.08133 '

0a075% oo e0598H4,¢171564413555,0069849¢19484, - S =

Npu75% opo «13555 ., ENDSVOLUMES IN INsoe*3d

007546 000 o GEN BO,SPACE.50,ENDS VELOCITIES IN FT/.SECs -
noo7rsYy 000 =985 GRAPH TITLE . Y

uporss oon: BCD 4CLOUD PHYSICS CHAMBER THERMAL TEST . .. -

0ou759 000 9CD 4CORRELATION ANALYSIS '

ugu7éo 000 ENDS e e e e e e e et e £ £ i R AT e e oo S PR U S S e e

uno7él oo ) ~998 YLABEL ARRAY FOR PLOTS

CO0782 - +v 000 ——wer BCO & TEMPERATURE IN DEGREES CENTIGRADE .
000763 ooo BCO 6 : .

Q007264 000 ENDS e e e et e
000765 opo HEM ARRAY 100 1S THE MASTER SPACE ARRAY FOR ALL PLOTS LENGTH MUST

Uo0766 060 REM BE EGUAL TO NG. OF CURVES+] TIMES NOo OF OUTPUTSe _THE LENGTH. .. e e m -

Quulé? 0an REM CHOSEN WAS GSOOOUTPUTS o (SCURVES+1)=3000 LOCAY]IONS

Guu7s8 - 080 o GEN =100,SPACE,30004ENDS MASTER SPACE ARRAY O B
uou769 000 =}01

Gno770 000 . BCO 4SYSTEM TIME SECONDS, CORRESPONDENCE ... .. e e - .
0go771) oco0 BCO 615 1 TO 3 » 4003,4004; SENSOR |

0oN?72 (sTv]] EnD [ L mememe e heee D
aGu?r7v3 goo . =102 ) -

BOU774 000 . coeo—- BCO 6SYSTEM TIME SECONDS, CORRESPONDENCE. : ——
uou77s coo 8C0 615 | TO 3 = 4013,4014, SENSOR 2

0nu774% 0cQ . END e e st e e e e
0ou777? 000 -103 ) .

0ou?7s 000 BCO 6SYSTEM TIME SECONDSs CORRESPONDENCE - v e e e e e -
anu779 0G0 BCO &1S 1 TO 3 = 4023,4024, SENSOR 3

opu780 . 000 - - - (M . I o oLi. -
DuuiBl 809 =104 : .

06U782 hYs) BCD 65YSTEM TIME SECONDS, CORRESPONDENCE . .. e

P

-

. —y e e

—a



e S

L

s oom e m ab

P v T P e

€el

o

R

0gnr83
000784
ogQu78s
NDoU78é
ung787
gpuzas
000789
ou790
anu7ey
anuzee
onu7s3
COUu7%4
upuyIs
[STVIVI A RN
ouo797
onu79e
ULu7 9y
00u8o0
dousny
opueD2
onuLasl
VOLBOY
agusos
UoUEGA
BOUEU?
0n0Bos
009809
uddslo
(FIERIR-R I
aousi2
onuall
OnuUEI Y
00oBis
SN
unosl?
gnJsie
ooudel9
unus2a
onnsel
UuB22
nyadl
upus2e
opyvsas
dous2e
onuvea?
gouels
goubee
Hguedn
GOouEldy
onuelde
QU633
CooB s
(200635
0ausde
unyald?
DQuBLY

w - wy ol o e v v w -
coo 8CD 615 1 YO 3 = 403344034, SENSOR 4 _

000 =105 _ :
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000 MUTPLY(K224¢3333,K23)
~-000 . STFSEP(K15,63600,6360}+63800,G38014.).- mim memm
000 STFSQS(K18,4,63602) § SUPPLY TOP HEX
ooo STFSQS(K18,4,G3612) -~ -~ - = - oo - e e e
0oo "STFSGS5(K1746,63600)
000 --~—- -~ STFSQS({K18¢4,63802) . -
goo STFSQS(X18,4,63812). |
0ao U STFSQS5IK17,6,G3806) S e e e R
0po STFSWSI(K17+6.G63855) $ToP HEX RETURN i
boo STFSES(KIB,4,G3851) - =+ - - : i e e
0co STFSQS(K1B844,63861) '
gao ~STFSQS(K174+6,G3655)
000 STFSQSIX18,4,G3651) ,
gao : STFSGSIK1IB,44G3661) - - - o e : - s e
000 STFSEPIK15,65600,G5601,65600,G5801) !
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ooo STFSOS(K174.6,65855) 5 BOTTOM HEX RETURN. - e i e
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000 STFSQSIKLIB 44465661 ) - ‘iv e G e e
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000 STFSQSIK23i44G4571) |
- 000~ STFSES(K23,4:G4581)
ouo STFSUS(K23,4,64591)
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000 = STFSEP(K22,G8103.6810%,G68108,68109) -
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STH3031R23,3.693223) . .
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Uil a7l
[VERR WP

sy
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uniz8
DG12Y82
GNi1283
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ool 28é

00123

] L L & -3 .. L™ ; hd
goo STFSEP(K174G3742:G3746,63747)
ooo STFSQS(K18,4,65501) - imme— . S
000 STFSQS(K1B4+44G5511)
0no STFSQS(KIB4H4GEEEL) - - o= e e
0oo STFSUSIKIB,.4,G5561) ‘
000 ———— -~ BTFSEPIK17.65521,65522,G5626)
000 STFSEP(K17,65531,65532,65535)
ooo ' STFSEP(K174G5541,65542,65546) S e
Ooa STFSQS(K1844,65702)
000 STFSQS(K18,4,65712) s e o SO
ooo STFSQS(KIB4,G5752)
000 & v STFSRSIKIBH,G5762) - .
0cQo STFSEP(K17,65722,G5726,G5727)
000 STFSEP({K17.G65732,G65735,G65736) ~—- - — e
oao STFSEP(K17,65742,65746,G5747)
0oo0 REM : e e e o e i bt e vt e e e o e e e -t it 2 et =
ogo REM PAGES 23 TO 26
000 vt ——n - RE" . N . .-
o0oo M JCALL SIDIDA{=1,T3503,A1,A2,A(20+}))} N
000 " CALL SIDIDA(+1,T3503,A1,A3;A(30+14) & - e e e
‘000 " CALL SIDIDA(+14T3503,AL, A4 A(40+1))
600 M CALL S1DIDA(*14735034A1,A59A(50%1)) . - e e e e e
000 M CALL.-SIDIDA(=1,T3515,A1,A2:A(20+2)) \
000 - M -~ CALL SiDI10AI*1+T3515,A1,A3+A(30¢2))
;000 M CALL SIDIDAI#]1,T735154A1,A41A(40+2)) .
: 000 M CALL SIDIDAT+1,73515,A1 (A50A(50+2)) e e e e e
000 M CALL SIDIDAL=1,T35314A1,A214(20+3)) . %
000 M CALL SIDIDA(®13TIE31 AL A30A(3043)) omien i e R
(000 o CALL SID1DA(#1,T3531,A1,A40A(40+3))
000 M o-w CALL SIDIDAL®1vT35314A1,A544(50+3)1)
000 M CALL S1DIDA(=14T35235,41,A2:1A(20+4)) )
ooa M- CALL SIDIDA{®],T3535,A1,A3,A(30+4)) - . § = e e e s e
0uo M CALL SIOLDAC#]+TI535,A1,A4A040+4)) , : | .
000 [ CALL S10LIDA(+1,T35354A1,A5¢A(50+4)) ... —— e S S -
0oo M CALL SIDIDA{=1,T3553,A1,A2,A(20+5)) . i
000 Mo CALL SIDIDA(®1T3553,4AL,A30A(30¢5)) - CJED
0ou M CALL SIDIDA(*]}+sT35534A1,A4 2 A(40D+5)) S
000 N CALL SIDIDA(+1,T3553,Al,A50A(50+5)) e e i o = o s on st s e e e e - = it
000 M CALL SIODIDA(=1+T3563+A14A20A(20%6)) o Q2
ono “ CALL SIDIDAL®]+T3563,A1,A304(30+6)) E;fa
000 M CALL SIDIDAL+14T35630A1,A41A(40+4)) wg
G M CALL SIDIDAL+1.T3663,41,A504150+8)) o=
[{TH0] 2] CALL SIGIIAL=-1 T8l Al vAZaALZUS7)) =] y
o (A SN TR R SN I S I R Y RS RN o
i . . A A a
g : B T S I ﬁﬂ
L H CALL SIUIDAT=1,T95U2z Al AZsAL20+8)1) EB
oag M CaLL SIDIDAI*}«TH4502,A14A39A(30+8)) e e e i
0oo M CALL SIDIDA(+],T45021A1 4A43A(40+8))
coo M CALL S!DIDA(+]1,T4502,A1,A5:A(50+8))
oo, M CALL SIDIDA(=1,T4S503+vA1,A20A(20+9))
0aon " CALL SIDIDA(*},T4503,AL,A30A130¢9))
000 M CALL SI10LOA(+](T4503 AL, A4sA(40+9))
voo M CALL SIDIDA(*1+TH503 A}, AR A{B0+9)) . . . . ... S S O S . e .
000 (] CALL SIDIDA(=1,T4504+AT A21A(20+10))
ogo . M CCALL SLOIDA(+14T4504,A1,A3,A(30+10))
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CALL
CALL
CaLL

" CALL
CALL

e CALL

CaLL:
CaLL
CALL .
CaLL
CaLL
. CALL‘
CavLy
CaLy
CaLy
CALL
CaLy
CALL
-CAaLL
CALL
CALL
CaLL
CALL
CaLL
CALL
CaLL .
CALL ¢
CaLtL
CaLL
CcaLu
CALL
CALL:
CaLy
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CALL
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CALL
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" CALL
CALL
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CALL
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CALL
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SIDIOA(® ] 74604+AL4A24(402100)

SIDIDA(+]1TH504+AL ASsA(S0*10)} -

SIDIDA(=1,T45054A1A20A(20+311})
SIDIDA(+),TH5054A1,A3+A(30+18))
SIOIDA(+1+TH5054A1,A41A(40¢11))
SI1DIDAI4]),THU5054A1,ABsA(5U+11))
SIDIDA(=14.TH513,A1,A21A(20+12))
SIONDAL+14T4S134A1,A31AL130%12))
SIDIDAI+14THS13,ALA4»AL40+]2))
SIDIDA(+1,T4513,A1,A5A(50+12))
SIDIDA(-1:TH4522,A1,A294120+123 1)
SIDIDA(®14T452Z2¢A1,A3+A(30+13))
S1DIDA(*14TH522,A1 ,A4IA(HO*13))
SIDIOAS+]1+TH45224A1 A5 AIBC*IIN)
SIDIDA(=1,TID00+ALA204(20%14))
SIDIDAT+#1+TI00N0sAL A3 A(30+14))
SIDIDAL+L,TIO00 Al A4 ALY40+14))
SIDIDA(+1,T1000A}ASsA{EO0+14]})
SIDIDA(=14TBI024A1,A24A020+15))
SIDIDA(*1TB102+,41,A344(30+15))
SIDIGA(+1,T81024AL,A4sA(40+15))
SIDIDA(+] +TB1021A1,A5)A(30+15))
SIDIDA(=14T81224A1.A21A120+181))
SIDIOA(+1,TB122,41,A3,A(30+16))
SIDIDAL+14,T8122:A1,A4,A(40+%16))
SIDIDA(+14TB81224A) A5 A(50%]}6))
S1010A(~14TB82024A1,A2:A(20+17))
SIDIDAL®)(TB202,A0.A3:AL30+17))
SIDIDAC®] 4y TB2024A),A44AL40+1710)
SIDIDA(®]|,TB202,A1,A5)A(50+17))
SIDIDAL=]yTEB2224A),A25A020¢18))
SIDIDA(+]|4TB222,A1,A34A(30+18))
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SIDIDA(+#14T9102+A1,A33A(30%19))
SIDIDA(+1,T?102+A1,A41A(40%19))
SIDIVAL®1I,T?102,A1,ASsA(50¢19))

SIDIDA(=1,T91220AL,A20A120%20))

SIDIDA(41WT9122:A1,A3,A130420))

SIDIDAL+14T9122,A1 ,A404(40+20))
{SIDIDAL? ) T7122+41,A5:A(50+2011

SIDIDAT=13T79202,A1,A24/A(20421))
SIDIDAL+1,T9202,A1,A3:A(30+21))
SIOIDA(*1 77202441 ,A4A(40%21))
SIDIDAL+]4,79202:4A1,A5+4(50421))
SIDYDA(=1,T9222,A1,A2,A(20+22))

SI0IDA(*1sTP2220A1,A30A(30+221})

SIDIDA(®1aTI22Z+A 1 A4 1A(40+221))
SIDIDAL®14T9222,A1,A514(50+221)
SIDI0A(=11T55034A)14,A2:A(20¢231))
SIDIDA(®1 ,75503,A1,A3,A(30+23))
SIDIDAL+TvTSS03 Al AN VALHO+23))

SIDIDALY| +T55030A1 A5 A(50%231) ..

SIDIDA(=14+T55154A1.A204(20+24))
SIOLOAC® ] «T5515:A1,A34AL30+24))
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b 4 i Sl o
000 M CALL SIDIDA{®],755150AL A8 0A(40¢24))
goo “ CALL SIDIDA(#] 4TS5 15 vAT ABIA(E0424)) e
000 L] CaLL SlDlDAl-loTSSJl-AleZnAl20025))
000 M CALL SIDIDA(+1,T755314A1,A32A(30425))- oo e
000 M CALL SIOLIDA(+14T5531+A1,A40A(40+25))
. 000 — M——— CALL SIDIBA(+14T5531+AL1,A51A(50%25)) ——
000 M CALL SIDIDA(=1,T5535,A1,A2:A(20+28))
000 M CALL SIDIDA(*1,T55354A14A3sA(30+26)) - nr i ! i o - -
‘000 M CALL SLIDIDAI+],T55354A1,A41A(40+26)) ‘
‘ano M CALL SIDIDA(¢1,T5535,A1 AB2A(50426)) —mrm v -
goo M CALL SIDIDAI=1.T5553+A1,A21A120+27))
000 — M ——— CALL SIDIDA(+1,75553 A1 A20A(30%27))
ooo M CALL SIDIDAL+)1,T55534AL A4 A(40+27))
000 " CALL SIDIDA(+1.T55534A14A51A(50+271}) - -
ooo M CALL SICIDA(=14T5563+A1,A21A(20+28)) ' - )
coo M CALL SIDIDA(*1,T55634A14A30A(30+28)) ~—- e
ooo M CALL S1DIDA(+1 T5563+A) A4 :A(H0+281))
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001604 000 e FXLN(Al2+26.A21*2|A20*27.A30#27.A50#27 A40¢27.ABD+ 1,65354
001607 000 ' MTEST A2242)S
coié08 ooo FILM(A|2¢27.A21*B.A20*27.A30t27.A50f27sAHO*ZI.AEDf_L:GSJSS
| 001609 ooo MTEST ,A22+81}S
volslo 000 - s F!LM(A!2‘28nA2|’9»A20*28»A30028 A50+280A%0*28.Aau+ 1:6538]) : R
uoléeli goo , MTEST. A22+9)S
untél2 0G0 S ran(A12¢29.A2|¢2.A20¢23.AJOoZe.A50¢28uAﬁotzs.Aaot 1,65342 e
Gulsl goo MTEST, A22+2)8 .
gotei s - 000 ~eemee—— - F T MLA} 24300 A21*2oAZOfZB.A30*28nASO*ZBaﬂq0*2BoA50*-4055363
uplsls oao MTEST,A22+2)8
volsles ocoo F'LH(A]Z#J].12l*ZnAZD’ZBaA30026-A50¢ZG0&4092805800 19G5364 ... e
B! C01s17 000 MTEST.,A22+42)8
'y Onlela goo S FILM{A12432,42149,A20%28, A30~28.A50¢¢anh40028.AsOo 1565368 i e e
pu0nl&l9 000 MTEST . A22+9)8%
2 Dulelo p')o‘..‘_;-Aﬂ._—_.END e . e e e ——
i 00lk21 000 8C0 3IVARIABLES 2 S .
o ovurecz 000 : END o - _ R
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001623 000 8C0 JQUTPUT CALLS
00l624 NEW COL - M - IFCLILTEST/50)1080) ¢NECLTEST) GO0 TO 100 ol o o o i - s
001625 =0t 00O C MAKE QUTPUT= TO EVERY 10 SEC: SAME AS DATA QUTPUT ON THE TEST DATA
001626 gdoo c PROVISION MAY HAVE TO BE MADE LATER FOR MISSING OATA POINTS i, . S e e
U027 0ao c IF aANY ON THE TESY DATA TAPE,
i 1001628 NEW 0Qf — o PRINTA{N4HCONS,K200,4,200)—— ~ - -
' \
waDDyp A«CC2INZFREEC . : S e e e _— - .-
' Govezy ooo STFSEP(K101,KTEST}S -
i+ Oolé&do goo Mo READU26) (ACIO00+1=1) o8] yKTEST) oo
001631 cno c IF ANY OTHER MISCELLANEQUS VALUES NEED TO BE PLOTTEDs THEY CAN BE
01632 0nao c ADDED IN AT THIS POINT LATER ON+ ~FOR EXAMPLE, - - e el o e b+ e
Ugt16l3 ooo C W IN CcolUnn 1 al100+Kiolel)m FIRST EXTRA DATA VALUE
U634 a00 C M IN ColLUMN 1 A{10D+K10)+2)m SECOND EXTRA DATA VALUE .- ETCeuimv SO -
L halélds 0oo c THESE EXTRA. SAVE CALLS MUST BE PLACED BEFORE THE SAVWOR CALL.
wilOless coo M - CALL ARYSUBINNT.T200},32+,T2001) - SR T -
Cupisiy oo M CabL ARYMPY(NNT.T20014+542T2001)
L Unislia goo ] CALL ARYDIVINNTT2001,9+,T72001) . - T e - e i e
oUoiede ouu M CALL SAVWOR(TIMEO,T2001 NNT,AI00,K101sTIMEND:25)
GO1lé40 0go TORDER e -
0Cied4i coo M CALL ARYMPY(NNT,T2001,1.8,T2001) ,
i 0DIé%2 - - DOO Moo CALL ARYADD(INNT,T2004¢320,720001) ——com . — —
L 001443 000  MIO0 LTESTaLTESTa)
P00 Lay 000 END R . —— 4 e - -
{001Ys 000 BCD JIEND OF ODATA o
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