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ABSTRACT 

The NUR0C3A systems analysis code was designed to provide the user 

with performance characteristics of the dual-mode space nuclear fission 

solid core power and propulsion systems. This report describes utilization o 

the NUR0C3A code to produce a detailed parameter study of the dual mode 

system. 

The parameter study defines performance characteristics over a 

wide range of input geometries and statepoints. A sensitivity study was 

also developed to achieve better understanding of the NUR0C3A code 

characteristics. The performance characteristics generated in these 

studies are sufficiently interesting to warrant further analysis of the 

dual-mode propulsion/power concept, particularly in the areas of mission 

analysis and improved system characterization. 

The mathematical model developed in NUR0C3A Volume 1 (Reference 1) 

was the basis for the NUR0C3A code presented in NUR0C3A Volume 2 [Reference 2 

The analysis and presentation of the characteristics of NUR0C3A appear in 

this volume. 

It is important to note that this study, by intention, does not 

incorporate any design analyses, but rather constitutes only a first-order 

conceptual approach to advanced solid-core nuclear fission dual-mode systems. 

It should not, therefore, be construed as representing an optimum or even a 

practicable system, and it is expected to undergo major revisions in both its 

analytical and numerical characteristics as a result of future efforts. 
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I. INTRODUCTION 

This report describes the sensitivity and parameter studies 

conducted with the systems analysis code NUR0C3A, including a detailed 

output of the reference engine used, graphic results of the sensitivity 

study, a discussion and table listing of the parameter study and 

associated output, sorted lists of the usuable engines from the 

parameter study and detailed outputs for certain selected engine 

configurations derived from the sorted lists. Although preliminary 

conclusions are drawn from these data, it should be noted that the 

parameter study was designed to give only a general exercise of the 

NITR0C3.- code and specific conclusions should be the result of further 

analysis. 
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II. REFERENCE ENGINE 

The concept of a solid core nuclear rocket was initially 

of interest as a method of extending the performance capabilities 

beyond those of chemical rockets. If the primary advantage of this 

system (effective jet velocities of up to 10,000 m/sec) can be supplemented 

by an engine designed not only for propulsion, but also electric power 

generation, then mission capabilities are substantially enhanced. This 

dual-mode nuclear power and propulsion system is the focus of AMS 

Reports 1239a-c (NUR0C3A, Vols. 1-3). 

Figure 1 shows the system configuration which uses dynamic 

power conversion (either noble-ga:^ Brayton of liquid-metal Rankine) 

cycles. Each of the subsystems shown in this figure is described in 

detail in the mathematical model presented in NUR0C3A Volume 1 

(Reference 1). 

Table 1 is a detailed output for the reference engine used 

in both the sensitivity and parameter studies, using data presently 

stored in NTJR0C3A. The engine that most closely approximates the 

reference engine is Number 122 in the parameter study, although because 

of certain rounding and convergence differences inherent in the single-

precision NTJR0C3A code, there are a few slight differences in output 

between the detailed output list of Table 1 and the characteristics 

listed in Tables 2 and 3. 
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T a b l e 1 

D e t a i l e d Ou tpu t f o r t h e R e f e r e n c e Fng ine 

L I S T 0 ? INPUT PARAKETEHS 

COi-.£ PARA".ETE-tS AND COHSTEAINTS 

PE^.CTO? A P E \ , M**2 
FUEl EIE1ZNT H t X - F L A T DIMEN-
S J O K , C^ 
C f T E LENGTH, f 
lOThl FEACTOS CYLINDRICAL 
LENGTH, " 
r O - 1 COOLANT PASSAGE D I A I B T E H , CK 
L I A N I ' J " FUEL ISOTOPE 
c r ?L F A D I U 5 , t: 
rEFIECT"0?. T H I C K N E S S , M 
M-?'.BEF 0 " PF3PELLANT PASSAGES PES 
F l ZL ELEMEK-" 

P£ P i l A K E T i J R S AND COKS: FAINTS 

T FAT IF.ANSFEa C O E F F I C I E N T , HEAT 
P I P E S O L I D / S O L I D , W 1 / C W * * 2 K 
J J D i n s OF HE? I P I P E INNE? 
c ; v i T Y , CM / 
T.^DIUS OF H/HAT P I P E , C?! 
KiXIMU*: HEAT P I P E KATEFIAL TEi^P-
E r A T U P E , K 
THICKNESS OF HEAT P I P E INNER 
WAIL, CK 
TPICKNES3 OF OUTEB S K I N , C»? 
THICKNESS 0 ? HEAT P I P E WICK, CK 
l A T E N I HEAT OF VAPORIZATION OF 
HEAT P I P S F L T I D , REGAJOULES 
FFACTION OF WICK VOLDKE OCCDPIED 
BY L I Q U I D 

0 . 5 8 8 2 0 

a . 0 0 0 0 0 
0 . 8 8 9 0 0 

1 . 5 2 4 0 0 
0 . 3 0 0 0 0 
U - 2 3 3 
0 . 2 9 9 1 Q 
0 . i a 6 9 6 

6 0 . 0 0 0 0 0 

0 . 1 0 0 0 0 

0 . 0 
2 . 5 0 0 0 0 

1 R 0 0 . 0 0 0 0 0 

0 . 0 
0 . 1 0 0 0 0 
0 . 5 O C 0 0 

1 . 9 6 4 0 0 

0 . 9 0 G 0 0 
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T a b l e 1 ( c o n t i n u e d ) 

R e f e r e n c e Eng ine Number 122 

LIST OF INPUT PARAMETERS 

AND P F 0 F U L S I 7 E PARAMETERS 

NX'ZZLE COOLIKTG JACKET AREA, H**2 
! 0 7 Z L S SURFACE AF EA , M**2 
NOZZLE EXIT TO THROAT AREA RATIO 
KCZZLE EFFICIENCY 

0 . 5 0 0 0 0 
0 . 7 0 0 0 0 

2 0 0 . 0 0 0 0 0 
0 . 9 7 C O O 

"UFE AND PELSS'JFE COKSIRAINTS AND PAEAKETERS 

STAGNATION PRBSSDRE IN CHAMBER, 
N / C M * * 2 
F?ES5U.-^E IN PIOPELLANT TANK, 
h/Cf**2 
1C1AL C0R3 EXIT TEf.PEEA TDEE, K 
^;XI•^D.M P E R M I S S I B L E CORE MATERIAL 
TEMPEEATUSS, K 
^^AXIMU.-. P £ ? K : 3 S I 3 I E COOLING 
C F l N ^ E L rfALL T EMPEriATOF E, K 
K/.CH NL'MBE? I'A CONDOIT 

F S H E I L PAHA'^ST'ERS 

PFESSQr.E SHELL COOLA>.'I MASS FLOW, 
'^•S/SEC 
TE.'̂ . FEE?.TURE OF COOLiiNT ENTERING 
PrESSU.^E SHELL, K 
7£?1^£RATUPE OF PRESSURE SHELL 
WAIL, K 

EESCRIPTICN 

DESTINATION 
M S S I O N 
T F I P T I M E , D^YS 
POWERED TIME AT DESTINA-^ION, S 
FATIO OF THRJSTIN" , TIME 
TO MISSION DUFATION 
FATIO OF REACTOR POWER DURING 
CCAST PHASE TO FULL POWER 
RATIO OF REACTOR POWEP AT 
PLiiNET TO FULL POWER 

3 0 0 . 0 0 0 0 0 

1 3 . 8 0 0 0 0 
3 0 0 0 . 0 0 0 0 0 

3 6 0 0 . 0 0 0 0 0 

3 5 0 0 . 0 0 0 0 0 
O . 6 5 C 0 0 

0 . 3 0 0 0 0 

2 0 0 . 0 0 0 0 0 

8 0 0 . 0 0 0 0 0 

MARS 
AN OEBITER 
1 2 5 . 0 0 0 0 0 

0 . 0 

0 . 0 

0 . 1 0 0 0 0 

1 . 0 0 0 0 0 



OVEFALI DA 

PFOPULSIVE 

C ? I T 

DM 
F 
FIX'-AX 

QC 
QHP 
QNC 
OP 
Q? 
QSF 
VJ 
V J £ 
ZMJ 

PDWrR KCDi) 

QL 
QFL 
OHPPy; 
v)?F 

QRPf' 

ETA? 

T a b l e 1 ( c o n t i n u e d ) 

R e f e r e n c e E n g i n e Number 122 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS 

r ? SUMMARY 

?'CD£ 

EFFECTIVE KULTIPLICATIOH F2iCT0r 
(MOST BE GREATER TFAK 1) 
MASS FLOW, HYDROGEN, KG/S 
THRUST, KILONEWTONS 
»^?X:MUr ALLOWABLE HZAT P I P E POKEH 
FLUX, MWT 
COPE P0W3R REMOVED BY COOLANT, MWT 
HEAT P I P E P J W E E , MWT 
NOZZLE COOLANT JACKET POWER, MWT 
PUMP POrfZE, riWT 
TCT^L REACTOR POWER, MWT 
S I D E REFLECIOr POWER, MWT 
VELOCITY OF EXHAUST J E T , M/SEC 
EFFECTIVE J E " VELOCITY , M/SEC 
MACH NJMFER AT THE NOZZLE EXIT 

ELECTRIC P O W E i , MWE 
FAN ELECTRIC POWER, KW5 
HEAT P I ^ E POWER I N POWER MODS, MWT 
PRESSURE SHELL GASEOUS CCOLANT 
POWFR, MWT 
TOTAL REACTOR POWER I N POWER 
MODE, MWT 
PCWEP CONVERSION SYSTEM E F F I -
CIEKCY 

2 . 3 7 5 2 8 
5 . 1 6 8 0 5 

4 7 . 6 4 6 5 3 

3 3 . 5 3 1 7 5 
2 3 6 . 4 5 6 5 1 

3 . 5 4 3 3 2 
3 0 . 0 0 0 0 0 

0 . 4 2 4 6 2 
2 5 0 . 0 0 0 0 0 

9 . 9 9 9 9 9 
9 3 4 8 . 9 4 5 3 1 
9 2 1 9 . 4 3 7 5 0 

6 . 8 4 9 5 0 

0 . 5 0 0 0 ^ 
0 . 0 5 4 0 9 
1 . 8 5 1 9 2 

0 . 1 0 8 6 2 

1 . 9 6 0 5 4 

0 . 2 6 9 9 9 



STA'^E POIN 

PFOPULSIVE 

TC2 

TCT 

'^SZ 

TNC 

I P 

TNE 

WT MA X 

ZMTKAX 

TFP 

P C I 

PNC 

PP 

D E L P C 
DELPSF 

DEIPNC 

PNE 

PCWEF MODE 

I P S O 

TPSP 

TMPMAX 

T a b l e I ( c o n t i n u e d ) 

R e f e r e n c e Eng ine Number 122 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS 

I DATA 

MODE 

TOTAL TEMPERATURE AT THE NOZZLE 
EKTEANCS, K 
TCIAL TEMPERATURE AT THE CORE 
ENTRANCE, K 
TOTAL TEMPERATURE AT THE S I D E 
REFLECTOR E X I T , K 
TOTAL TEMPERATURE AT THE COOLANT 
JACKET E X I T , K 
TOTAL TEMPERATURE AT THE PUMP 
E X I T , K 
STATIC TEMPERATURE AT THE NOZZLE 
E X I T , K 
ACTUAL COOLING WALL MAXIMUM TEMP-
EFATURE, K 
ACTUAL MAXIMU^ CORE MATERIAL 
TLMFERATURE, K 
HEAT P I P E MATERIAL TEMPERATURE, K 

CCTAL PRESSURE AT THE CORE I N ­
L E T , N /CM**^ 
PFESSO.^E AT THE COOLANT JACKiiT 
E X I T , N / C H * * 2 
TOTAL P.'<£SSURE AT PUMP EXIT 
N / C M * * 2 
CORE PEESSUBE DROP, H/CH**2 
S I D E REFLECTOR PRESSURE DROP, 
N /CM**2 
NCZZLE COOLANT PASSAGE PRESSURE 
DROP, N /CM**2 
STATIC PRESSURE AT THE NOZZLE 
E X I T , N/CM**2 

TEMPERATURE OF THE COOLANT LEAV-
I K 3 THE PRESSURE S H E I L , K 
T£hFER»TURS OF THE COOLANT LEAV­
ING THE RADIATOR, K 
MAXIMUM CORE MATERIAL TEMPERATURE 
IN THE POWER MODE, K 

2 8 8 8 . 

2 3 4 . 

2 3 4 . 

117 

28 

3 3 9 . 

3 1 5 8 . 

3 2 0 5 . 
1 8 0 0 . 

3 3 3 . 

3 5 9 . 

3 9 5 . 
3 3 . 

2 6 . 

35 

0 . 

2 2 1 . 

1 9 1 . 

2 0 5 1 . 

. 0 5 1 0 3 

. 9 2 8 4 7 

. 9 2 8 4 7 

. 9 9 0 7 1 

. 7 1 2 0 1 

. 5 1 1 2 3 

9 1 8 4 6 

. 4 67 53 

. 0 0 0 0 0 

. 6 4 3 8 0 

. 6 7 1 8 8 

. 0 0 6 3 5 

. 6 4 3 8 9 

. 0 2 8 1 8 

. 3 3 4 4 0 

. 0 4 3 8 4 

7 0 8 8 3 

7 8 3 9 1 

2 2 9 2 5 
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STATE POINT 

CORE LENGTH 
(METERS) 

o.n i8 
0 . 0 5 3 
0 . 0 8 9 
0 . 1 2 4 
0.1*^0 
0 . 19^ 
0 . 7 3 1 
0 . 2 6 7 
0 . j r 2 
0 .33B 
0 . 3 7 3 
0 . 4 0 9 
0 . 4 4 4 
0 . 4 8 0 
0 . 5 1 6 
0 . 5 5 1 
0 . 5 ^ 7 
0 . 6 1 2 
0 . 6 5 8 
0 . 6 9 3 
0 . 7 2 9 
0 . 7 6 5 
0 . 8 0 0 
0 . 8 3 6 
0 . 8 7 1 

Table 

Reference 

1 (cont inued) 

Engine Number 122 

PROPULSION AND POWER MODE OUTPUT PARAMETERS 

DATA 

1 — 

CCRE 

(COTIN'JED) 

--PROPULSIVE MODE j — 

MATERIAL 
TEMPEFATDRE 

(K) 

3 7 3 . 9 9 7 
50W.157 
6 5 0 . 6 8 5 
8 1 1 . 4 1 8 
9 8 3 . 9 8 7 

1 1 6 5 . 3 4 5 
1 3 5 4 . 3 1 1 
1 5 4 f . 6 0 3 
1 7 3 9 . 3 8 4 
1 9 3 1 . 3 0 7 
2 1 1 e . 0 4 6 
2 2 9 7 . 3 4 6 
2 4 6 6 . 5 b 3 
2 6 2 3 . 2 0 0 
2 7 6 4 . 9 4 7 
2 8 3 ^ . 7 1 4 
2 Q 9 5 . 6 6 0 
3 0 8 1 . 2 1 9 
3 1 4 5 . 1 3 5 
3 1 8 6 . 4 6 2 
3 2 0 4 . 5 9 0 
3 1 9 9 . 2 5 4 
3 1 7 0 . 5 2 8 
3 1 1 6 . 8 5 9 
3 0 4 4 . 9 5 0 

GAS PASSAGE 
WALL TEMPERA­
TURE, (K) 

3 5 7 . 7 0 6 
4 7 6 . 0 6 3 
6 1 1 . 2 0 3 
7 6 1 . 1 3 1 
9 2 3 . 6 3 6 

1 0 9 6 . 3 2 1 
1 2 7 6 . 6 3 3 
1 4 6 1 . 9 2 8 
1 6 4 9 . 4 5 6 
1 8 3 6 . 4 6 0 
2 0 2 0 . 1 7 8 
2 1 9 7 . 9 0 1 
2 3 6 7 . 0 0 9 
2 5 2 5 . 0 0 5 
2 6 6 9 . 5 5 8 
2 7 9 8 . 5 4 0 
2 9 1 0 . 0 4 4 
3 0 0 2 . 4 2 6 
3 0 7 4 . 3 2 6 
3 1 2 4 . 6 8 1 
3 1 5 2 . 7 5 0 
3 1 5 8 . 1 1 8 
3 1 4 0 . 7 0 4 
3 1 0 0 . 7 6 7 
3 0 3 8 . 8 9 5 

•-POWEF MODE 1 

CORE HATEEIAL 
TEMPERATURE 

(K) 

2 0 0 5 . 0 5 1 
2 0 1 1 . 5 6 6 
2 0 1 7 . 8 9 2 
2 0 2 3 . 8 7 5 
2 0 2 9 . 4 4 8 
2 0 3 4 . 5 2 7 
2 0 3 9 . 0 3 9 
2 0 4 2 . 9 1 6 
2 0 4 6 . 1 0 2 
2 0 4 8 . 5 4 9 
2 0 5 0 . 2 2 2 
2 0 5 1 . 0 9 5 
2 0 5 1 . 1 5 6 
2 0 5 0 . 4 0 3 
2 0 4 8 . 8 4 9 
2 0 4 6 . 5 1 5 
2 0 4 3 . 4 3 7 
2 0 3 9 . 6 6 0 
2 0 3 5 . 2 3 9 
2 0 3 0 . 2 3 9 
2 0 2 4 . 7 3 5 
2 0 1 8 . 8 0 8 
2 0 1 2 . 5 4 4 
2 0 0 6 . 0 3 7 
1 9 9 9 . 3 8 3 



SYSTEM MA 

ZMPFS1 
Z h P F S 2 

ZMrFS 

ZKNC 
Zf̂ ND 

ZMS 
ZMN 

< ZMIC 
ZMVA 
ZMTS 

ZMS I 
ZMr 

z^:Ro 
Z^-R^ 
ZMCFE 
ZMCS 
7? 'SFS 
ZMSRD 
Zf'PV 

ZM? 

ZMENG 

ZttPSCP 

ZMPSCF 

ZMPSCE 

ZMPSC 

ZMES 

PCSK 
WPSUK 

ZMTOT 

T a b l e 1 ( c o n t i n u e d ) 

R e f e r e n c e Eng ine Number 122 

SS BREAKDOWN 

P I P I N G MATERIAL MASS, K 
PUMP MATERIAL MASS, KG 
PFOPELLANT FEED SYSTEM 

CONVERGENT NOZZLE SYSTS 
CCOIED PORTION DIVERGEN 
MASS, KG 

MASS, KG 

M MASS, KG 
r NOZZLE 

Uh'CCOLED NOZZLE SKIRT MASS, KG 
TOTAL NOZZLE MASS, KG 

INSTRUMENTS AND CONTROLS MASS, KG 
VALVES AND ACTUATORS MASS, KG 
THRUST AND GIMBAL ASSEMBLY 
r.PZS, KG 

SUPPOR" PLATE MASS, KG 
INSULATION AND DUCTING 
OTHER HARDWARE MASS, KG 
PERIPHERAL STRUCTURE MA 
FUEL ELEhENi R A S S , KG 
CORF S T P J C I U R E MASS, K"! 
S I D E R E F L E C T J I KASS, KG 
INTERNAL (FRONT) SHIELD 

MASS, KG 

3 S , KG 

MASS, KG 
FRESSUFE VESSEL MASS, KG 
TOTAL REACTOR MASS, KG 

ENGINE MASS, KG 

PRESSURE VESSEL COOLANT 
P I P I N G MASS, KG 
PRESSURE VESSEL COOLANT 
FAN MASS, KG 
PRESSURE VESSEL COOLANT 
RADIATOR MASS, KG 
PRESSURE VESSEL COOLANT 
MASS, KG 

ENGINE SYSTEM MASS, KG 

POWER C0f<VER3I0N SYSTEM 
TOTAL RADIATOR MASS, KG 

TOTAL SYSTEM MASS, KG 

SYSTEM 

SYSTEM 

SYSTEM 

SYSTEM 

MASS, KG 

9 . 4 6 8 2 0 
4 . 3 2 7 7 9 

1 3 . 7 9 5 9 8 

7 3 . 5 3 0 4 1 

1 1 3 . 3 2 3 4 1 
6 3 . 0 7 3 8 5 

2 4 9 . 9 2 7 6 7 

1 4 7 . 2 5 1 5 4 
9 8 . 5 0 7 1 1 

5 6 . 0 4 5 3 5 

1 0 2 . 0 4 5 5 5 
4 5 . 4 4 7 4 6 

1 4 7 . 4 9 3 0 1 
1 1 5 . 0 6 8 2 2 
6 3 9 . 6 6 1 6 2 
4 4 3 . 7 5 6 35 
5 0 3 . 1 9 8 9 7 
2 7 4 . 1 6 8 9 5 
1 0 8 . 9 4 5 7 2 

2 2 3 7 . 2 9 2 4 8 

2 8 0 2 . 8 2 0 0 7 

9 . 4 6 8 2 0 

2 . 4 0 8 9 5 

3 4 . 8 9 0 7 8 

4 6 . 7 6 7 9 1 

2 8 4 9 . 5 8 7 8 9 

9 9 5 . 1 9 8 9 7 
3 9 6 8 . 3 7 5 4 9 

7 8 1 3 . 1 6 0 1 6 



BFAYTOK CY 

Qji 

QHPFM 
X 
TE1 
TB2P 

T 3 3 P 
ISU5M 
TB5P 

TB6P 
ETAS 
E'^ACY 

T a b l e 1 ( c o n t i n u e d ) 

R e f e r e n c e Eng ine Number 122 

POWER CONVERSION SYSTEM/RADIATOR OUTPUT DATA 

CLE mT\ 

POWER PLANT OUTPUT, MWE 
HEAT P I P E POWER, MWT 
TEMPERATURE RATIO 
COMPRESSOR I N L E T TEMPERATURE, K 
REGEKERATOi. INLET TEMPERATURE 
(HIGH PRESSURE S I D E ) , K 
EE\Z EXCHANGER INLET TEMPERATURE, K 
"URBINE INLET TEMPERATORE, K 
REGENE^ATOr INLE": TEMPERATURE 
(LOW PRESSURE S I D E ) , K 

RADIATOR INLi iT TEMPERATURE, K 
SYSTEM E F F I C I E N C Y 
CYCLE E F F I C I E N C Y 

J F I E N T i l l C N 

N ^ N - O F I E N : 
? 0 

pi-if .AFY R ; 

r 51 
OSUfiP 
I B E S (1) 
T 5 I { 1 ) 

ATT (1) 
WRI(1) 

AUXILIARY 

PSA 
QS^bA 
TBES (2) 
T 5 I (2 ) 
A 7 I ( 2 ) 
W F I ( 2 ) 

SUMMARY 

ATO 
WFSUM 
PCSh 

0 . 5 0 0 0 0 
1 . 8 5 1 9 2 
0 . 3 3 0 0 0 

4 6 8 . 5 9 9 8 5 

6 2 7 . 1 8 4 0 8 
1 0 7 9 . 7 5 9 7 7 
1 4 2 0 . 0 0 0 0 0 

1 1 6 9 . 5 9 9 1 2 
6 5 4 . 3 0 4 6 9 

0 . 2 6 9 9 9 
0 . 3 3 0 8 7 

LL FL^T PLANS F A D I A : 0 R S WITH HEAT P I P E EXTENSIONS 
PROBABILITY OF NON-RUPTUHE 

iDIATO? 

REDUNDANCY 
HEAT R - i J S C I I J K , MWT 
MEAN TEMPERATURE, K 
SINK TEMPERATURE, K 

HEA"" TRANSFER AREA, M**2 
MASS, KG 

RADIATOR 

REDUNDANCY 
HEAT R E J E C T I O N , MWT 
MEAN TEMPERATURE, K 
SINK TEMPERATURE, K 
HEAT TRANSFER AREA, M**2 
MASS, KG 

TOTAL RADIATOR SURFACE AREA, M**2 
TOTAL RADIATOR MASS, KG 
POWER CONVERSION SYSTEM MASS, KG 

0 . 9 9 0 0 0 

0 . 2 8 0 0 0 
1 . 2 3 9 1 7 

5 3 6 . 3 1 0 7 9 
2 8 7 . 2 6 4 6 5 

5 5 1 . 3 7 1 8 3 
2 8 7 6 . 5 1 1 9 6 

0 . 2 8 0 0 0 

0 . 1 0 1 4 7 
3 9 2 . 6 9 6 7 8 
2 8 7 . 2 6 4 6 5 
2 0 9 . 2 8 9 1 2 

1 0 9 1 . 8 6 3 5 3 

7 6 0 . 6 6 0 8 9 
3 9 6 8 . 3 7 5 4 9 

9 9 5 . 1 9 8 9 7 



Table 1 (cont inued) 

Reference Engine Number 122 

PERFORMANCE PARAMETERS - SPECIFIC MASS, SPECIFIC THRUST 

SPECIFIC MASS DATA 

SPMGEN (POWER SYSTEM MASS + RADIATOR MASS) 
/ POWER PLANT OUTPUT , KG/KWE 

SPM^T TOTAL SYSTEM MASS / POWER PLANT 
GOT PUT , KG/KWE 

SPMKIN TOTAL SYSTEM MASS / EXHAUST KINETIC 
ENERGY, KG/KWM 

SPECIFIC THRUST DATA 

SPTENG THRUST / TOTAL ENGINE MASS, NT/KG 1 6 . 7 2 0 4 9 
SPTMT THRUST / TOTAL SYSTEM MASS, NT/KG 6 . 0 9 3 2 4 

9 . 9 2 7 1 5 

1 5 . 6 2 6 3 2 

0 . 0 0 0 0 4 



III. SENSITIVITY STUDY 

To identify the most significant input variables for the 

NUR0C3A parameter study and their proper ranges, five input parameters 

were selected and deviations from their reference engine values were 

fed into the NUR0C3A computer code. Only one parameter was changed at 

a time; that is, no engine contained more than one deviated parameter. 

All other parameters were those of the reference engine. 

Table 2 shows the selected input variables, their reference 

values, the points used in the sensitivity study, and the output 

variables along with their reference engine values. Figures 2 through 9 

show the results of the sensitivity study, indicating the deviations in 

output parameters resulting fror a given deviation in the selected 

input parameter. The point (0,0) represents the reference engine case 

in each of the figures. 
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List of Inputs and Outputs 

Inputs to 

Input Variable 

Electric Power (QE),MWe 

Turbine Inlet Tenperature 
(TSUBM),K 

Power Conversion Systein 
Tenperature Ratio (X) 

Core Power Density 
(QD) ,mt/m^ 

CJiamber Tenperature 
(TC),K 

Outputs of 

Output Variable 

Ttotal Systan Mass (ZMTOT), kg 

Thrust (F), kN 

Effective Jet Velocity (VJE), n\/s 

Specific Mass Pcwer (Generator 
Systpm (SB1GEN), kgAWe 

Specific Thrust, 
Tbtal System (SPTMT), NAg 

Specific Mass 
Total System (SPMMT), kgAWe 

Table 2 

used in NLnR0C3A Sensitivity Study 

Sensitivity Stidy 

Reference 
Value 

0.5 

1420 

0.33 

1000 

3000 

% Points Used 

±'50, ±25, ±20, ±15, ±10, ±5 

±15, ±10, ±5, ±2.5 

±25, ±20, ±15, ±10, ±5 

±50, ±25, ±20, ±15, ±10, ±5 

±15, ±10, ±5 

Sensitivity Study 

Fteference Value 

7814.09 

47.63 

9221.0 

9.93 

6.10 

17.16 



:20^ 

10? 

•10% 

• 20^ 

Note: all values 
refer to reference 
engine 

ZMTOT 

SPTMT 

•20% -10% 0% 10% 

Variation on Electric Power, QE 

20% 

Figure 2 Sensitivity of NUR0C3A Code fo 
20%, Deviations of Electric Powe: 
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40% 

-50% -40% •30% -20% -in% 0% 10% 

Variation on Electric Power, QE 

0% 50% 

F i g u r e 3 S e n s i t i v i t y of NITROCJA Co'V- ^o 507» D c v l a t i o i . s oi 
E l f c t r i c Prv I 



-20% -10% 0% 10% 

Vrriati-on on Turbine Inlet Temperature, TSUBM 

20% 

-e ^ Senc'i-'v - • of NUR0C3A Code to 20% Deviations of 
Turbine Inlet Temperature 
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•20% - 1 0 % 0% 1 0 1 

V a r i a t i o n on Power Convert; •'on S-'s 'em TemDera*".nre R a t i o , X 

20% 

Figure 5 Sensitivity of NUR0C3A Code to 20% Deviations of the 
Power Conversion System Temperature Ratio 
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40% 

/ 

\ 

\ 

\ 

/ 

/ 1 
1 
' 

\ 

\ 

/ 

30% 

L20% 

10% 

0 % ^ " ^ 

V 
-10% 

-20% 

-30% 

-40% 

SPTMT 

- • ^ ^ ^ , 

SPMGEN 

Note : a l l v a l u e s 
r e f e r to r e fe rence 
eng:ne 

iM3«T 
SPMMT 

-40% -307„ -20% -10'/, (, , I 2i),„ 30:;, <+0% 

Var ia t ion on Power Conversion System Teiiiperatui.L' R.iLio, A 

I : .ure 6 S e n s i t i v i t y of NUR0C3A Code to 50% Devia t ions of the 
Power Conversion System Temperature Ra t io 



-20% •10% 0% 10% 20% 

Variation on Core Power Dcr-sltj-, QD 

Fir'^re " Sensitivity of NUR0C3A Code to 20% Deviations 
01 the Core Power Density 
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30% 

O 

-50% -40% -.30% -20% -10% 0% 

VariaLi'o o' Co Pow( D-

0% 20% 

' -, QD 

30% 40% 

Fi'-nre 8 Sonqftivity of NUR0C3A Code Lo 'iOZ Deviations of 
the Core Power Density 

:>o% 



-20% •10% 0% 10% 

Variation on Chamber Temperature, TC 

Figure 9 Sensitivity of NUR0C3A Code to 20% Deviations of 
C.iair.uer Temperature 
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IV, PARAMETER STUDY 

A. Introduction 

To examine the effect of input parameter variations on engine 

performance, this study expands upon the sensitivity study, again 

utilizing the reference engine (as of 7/10/76), by considering 

variations of the input parameters as shown in Table 3. 

T able 3 

Variations on Input Parameters Used in the Parameter Study 

Input Parameter 

Electric Power (QE), MWe 

Turbine Inlet Temperature 
(TSUBM), K 

Po\ver Conversion Temperature 
Ratio (X) 

3 
Core Power Density (QD), MWt/M 

Chamber Temperature (TC), K 

Variation 

0.1, 0.5, 1.0 

1300, 1420, 1600 

0.25, 0.33, 0.50 

500, 1000, 1500 

2700, 3000, 3300 

Reference Value 

0.5 

1420 

0.33 

1000 

3000 

The parameter study incorporates all possible combinations of the 

input par?ieters in Table 3. Each combination is assigned a unique 

number, so that one may identify a given design by simply citing or 

referring to its engine number. A complete list of engines and their 

input parameters appears in the serial list of APPENDIX B. 

B. Associated Computer Codes 

To facilitate the presentation of output parameters for the 

243 engine designs, two separate special-purpose programs were introduced, 

— _ _ • _ 

Note that as indicated in the flow chart of NUR0C3A in AMS Report 1239b 
(Reference 2), the reactor radius (RC) is computed directly from the core 
power density (QD). 
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FRNTEND and PSORT. These programs are very specific in nature, and are 

included for the sole purpose of documenting exactly how the parameter 

study was run. Listings of the programs are found in APPENDIX A. 

The purpose of the program FRNTEND was to create the large 

number of namelist inputs for the NUR0C3A code necessary to analyze 

the 243 engine designs In the parameter study. The program PSORT was 

used to provide sorted lists of the selected performance parameters 

mentioned in Section IV.A. 

The IBM System 360 Job Control Language used to run the 

parameter study is shown in Tables 4 and 5. 

C. Result? of the Parameter Study 

1. Sorted Lists 

Seven output parameters were identified to represent engine 

performance (Table 6). 

The programs PSORT and FRNTEND were used to sort the engines 

listed in Table 3 in increasing (or decreasing) values of four of 

these parameters, VJE, ZMTOT, SPMMT, SPTMT. The sorted lists are 

shown in APPENDIX C. 

2. Selection of Specific Engines 

To better examine the behavior of the code and the characterist 

of the NUR0C3A dual-mode system concept, certain engines were selected 

from the sorted lists of APPENDIX C for more detailed examination. 

Table 7 summarizes the reasons for selecting these engines and their 

key numbers; the complete outputs for these engines appear in APPENDIX D. 
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T a b l e 4 

Tob C o n t r o l L a n g u a g e f o r R u n n i n g NUR0C3A P a r a m e t e r S t u d y 

[Begin a l l s ta tements in Column 1 except INCLUDE s ta tements s t a r t i n co lumn 2 . ) 

//JOB <Job card details> 

//*PASSWORD <Password> 

// EXEC FORTGLG 

//LKED.SYSLIB DD DSNAME = U.Gil92.SNPPSA.COSTER, DISP=SHR 

// DD DSNAME = SYSl. FORTLIB, DISP=SHR 

//LKED.SYSIN DD * 

INCLUDE SYSLIBCFRXTEXD) 

//GO.FT09F001 DD DUMMY 

[//GO.FT11F001 DD UNIT=SYSDA, SPACE= (CYL, (, 21)), DISP=: (NEK,PASS), ] 

// DCB=(RECFM=FB, BLKSIZE=3520, LRECL=80), DSN=§§TEMP 

//GO.SYSIN DD * 

<data for Frntend (see page )> 

// EXEC FORTGLG 

//LKED.SYSIN DD * 

<all include statements (see table )> 

//GO.FT05F001 DD DSN=§§TEMP, DISP=(0LD, DELETE) 

//GO.FT0SF001 DD SYSOUT=U, DCB=(RECFM=FBA, LRECL=133, BLKSIZE=399) 

//GO.FT10F001 DD DSN=U.D5406.NU0UT6, DISP= [OLD,KEEP) 

// UNIT=2314, VOL=SER=AMS206, 

// EXEC FORTGLG 

//LKED.SYSLIB DD DSN=U.G1192.SNPPSA.COSTER, DISP=SHR 

// DD DSN=SYS1.FORTLIB, DISP=SHR 

//LKED.SYSIN DD * 

INCLUDE SYSLIB(PSORT) 

INCLUDE SYSLIB(SORT) 

//GO.FT05F001 

<data to control PSORT (see page )> 

//GO.FT09F001 DD SYSOUT=U, DCB=(RECFM=FBA, LRECL=133, BLKSIZE=399) 

//GO.FT10F001 DD DSN=U.D5406..NU0UT6, DISP=SHR, UNIT=2314, VOL=SER=AMS206, 

// DCB=(RECFM=FB, BLKSIZE=3520, LRECL=80) 
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Table 5 

Set of INCLUDE Statements Used in Table 4 

(All INCLUDE Statements Begin in Column 2) 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

INCLUDE 

SYSLIB(MAINUR) 

SYSLIB(BLKNUR) 

SYSLIB(GRITCK) 

SYSLIB(ENERGY) 

SSYSUBCPRESUR) 

SYSLIBCHETPIP) 

SYSLIB (NOZZLE) 

SYSLIBCCYCLE) 

SYSLIB(RADlAT) 

SYSLIB(POWER) 

SYSLIB (IJUMASS) 

^SYSLIB(NUOUTl) 

SYSLIBCNU0UT2) 

SYSLIB CNU0UT3) 

SYSLIBCNU0UT4) 

SYSLIB CNU0UT5) 

SYSLIBCNU0UT6) 

SYSLIBCCONVERT) 

SYSLIB(SOLVE2} 

SYSLIB CSOLVE) 
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Table 6 

List of Selected Output Variables 

Output Parameter 

Thrust (F), kn 

Effective Jet Velocity, VJE m/s 

Total System Mass, ZMTOT, kg 

Total System Mass/Power Plant Output 
(SPMMT), kg/kWe 

Total Power Conversion System Mass/Power 
Plant Output (SPMGEN), g/kWe 

Thrust/Total Engine Mass (SPTENG), N/kg 

Thrust/Total System Mass (SPTMT), N/kg 

for the Parameter Study 

Reference Engine Value 

47.54 

9220.48 

7814.09 

15.62 

9.93 

16.72 

6.10 



Hngine 
No. 

Ref. 

Parameter 
Study 

Range 

70 

71 

217 

232 

234 

Qi; 
MWc 

1 

0.5 

0.1 
0.5 
1.0 

0.1 

0.5 

0.1 

0.1 

1.0 

QD 
MlVt/m 

1000 

500 
1000 
1500 

1500 

1500 

1500 

1500 

1500 

X 

0.33 

0.25 
0.33 
0.50 

(1.33 

0.33 

0.25 

0.33 

0.33 

QE Electric Power 

QD Core Power Density 

X Power Conversion 
Temperature Ratio 

TSUBM Turbine Inlet Temper 

TSUBM 
K 

1420 

1300 
1420 
1600 

1600 

1600 

1300 

1600 

1600 

ature 

T.ihlc 7 

Selected Hngines from NUR0C3A Parameter Study 

I'C 
K 

3000 

.2700 
,3000 
.>300 

J 700 

2700 

3300 

3300 

3300 

TC 

PC 

F 

VJ 

PCI 
N/cm 

333.6 

338.0 

381.1 

.-.68.0 

;68.5 

;68.5 

F 
kN 

47.63 

; 0.36 

:,0.40 

15.41 

15.42 

15.41 

List ol 

VJB 
m/s 

9221 

9640 
(8771) 

8776 

8776 

9640 

0640 

)640 

ZMTMAX 
K 

2951 

2951 

2951 

3568 

3568 

3568 

ZMTOT 

kg 

7814 

36882 
(3397) 

3451 

7316 

3872 

3397 

10964 

SPTMT 
N/kg 

6.10 

14.59 
(1.2.1 

14.59 

6.88 

7.73 

13.37 

1.14 

^PMMT 
kcr/klVe 

15.6 

81.87 
(10.96) 

34.51 

14.63 

58.72 

33.97 

10.96 

Comments 

!(cf. Engine 

MAX 
(MIN) 

Max SPTMT 

' lax SPTMT 
i'Qe-.5 

Max VJE 

lin ZMTOT 

1 Ln SPMMT 

Symbols Used 

Chamber Temperature ZMTMAX Maximum Core Material 
Temperature 

1 Total ])ressure, core ZMTOT Total System Mass 
Entrance 
Thrust SPTMT Specific Thrust, Total System 

E Effective Exhaust Velocity SPMMT Specific Mass, Total Sy.stem 



CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusions 

1. The preliminary NUR0C3A code described in References 1 and 2 

ha? been proved workable and consistent by the parameter study 

described in this volume. 

2. The sorted list (APPENDIX C) and detailed outputs of selected 

engines (APPENDIX D) indicate that performance characteristics of 

the dual-mode space nuclear fission solid-core system are sufficiently 

promising for certain classes of missions to warrant further 

attention. This conclusion is necessarily tempered by the highly 

preliminary nature of the analysis on which the computer code 

is based. 

B. Recommendations 

1. The coarseness and sketchiness of the present analysis (Ref. 1) 

require that additional attention be given to improving the 

characterization of the engine system, particularly the various 

power generation subsystems. 

2. Mission analyses should be performed for specific missions, 

probably involving both planetocentric and heliocentric maneuvers, 

in order to define quantitatively the usefulness of the dual-mode 

concept. Such analyses should incorporate an improved version 

of NUR0C3A (see Recommendation 1) and should be formulated 

to permit direct comparisons with alternative approaches; e.g., 

a combination of chemical rockets and reactor-powered electric 

powerplants. 
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APPENDIX A Listing of Associated Computer Codes 

* if:ii**i:t.i^ **.**** ^ti***ti ****** ****** m* ******************** ***=f ******** 

FRNTjiND 

I H I S R r U I I N E I S USLD IC' SET U^ THE N.1>iELISrS FOR THE PAFARETER 
STUDY. IHi i VALUES FOR TriE VA^IS.BL^S QE, TSUBM, X, QD, AND I C 
AE£ I iLkD IM rriJvDUSH » A * E L I S I / I N / AKD A^E STORED IN $ 0 E , STSUBK, 
$X, f O D , »ND $ r c . OTHEP VARIABLES A?E FDDND IN NAMELIST IKBDG Air 
OKCE WhICK ARE -JSEPUL FCF CONIF OLLING THE NOPOCSA PARA"!ETEF STUDY. 
THE FfiCGRf.M OUTPUTS NA^IELISIS INB'jr , .AND ONCE ALONG WITH 2U3 
SETS o r K A K S L I S r S D E F I N E , INDATA, AND I ^ P U T . THE 2U3 N A r E L I S I 
SIZS DEFINE 24 3 5 J 3 K E T EN GI KE/POWi,? ZONVEKSION SYSTEM 3C'»!BINAriON: 
COfEESFONDINJ TO ALL C? MEINATIONS OF THE THREE VALUES FOR THE 
F I V E V A F I A B L t S QE, TSUBiS, X , QD, hSD T C . 

I N F U : V.'l'r.IBLSS ? 0 ^ CON-Er'LLIN'G T.Hi. DPE-^A'ION OF FRNTEND APE f S 
FCLLvlW: : 

L I S T S = \J'ilT WUMBEF. OF DEVICE WHICH N0POC3A WILL PEiiD NA«E-
L I S I 5 FFO*: . 

Ntl-'i = J l i r N 'JK3£? GF D 2 7 - C E RECEIVING MESSAGE .On"^^] ' pp_->« 
PRNTiiND. 

*jSL*j£jtiL*J*Jr * - * * *'^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * * * * * * . * * • • 

LC GIC . M * i JUT'. , J U : > , O U r 3 , O U l u , r ' j r 5 , O U T 5 , P 3 1 ( 1 0 ) , B B 2 (1 0 ) ' , BBT"nO) 
DTK EN 31CV i Q i ( 3 ) , » r s a 3 r . (3) , $ X (3) , $ Q D ( 3 ) , $ r C ( 3 ) 
N A M E L : L T / I ' ? / * O S , $ I 5 U B f l , $ X , $ 0 D , $ T C , L I S T S , N ? R 1 , N I N , ICA? E5 , NU.1 

. , n U T 1 , O U I 2 , T J r 3 , J j 1 4 , o u r s , OUT 6 , B3 1 , 3 B 2 , B B 3 , N ' 5 T A R T , N T A P E , S PF^iT 
N.'-»fEI : r T / r » " 3 1 G / 3 3 ' ! , B B 2 , r > P 3 
N . ' . K E : l i i / T N c ^ / i c A 3 E 5 , o u r ' : , o u i ' 2 , ' ) u r 3 , o n r a , o r j " - 5 , o u T 6 

. , K s i t : : ,N^\?^ ,NP.-v>^^ 
K . l ^ ' . £ I ; i •7 /ZND; .^ I / Q E , 3 D , T c , r s u B ' ' . , x 
DZwA B F l / ' 0 * . F.^ i , 3 E . / , 3B 2 / 1 0 * . - = ' A L S i i . / , B B 3 / 1 0 * . F A L S E . / 
L I £ T £ = 1 1 
KPET^b 
N I K = 5 
N u r = i 
K r T A r ? = ' 
N ' ' A P L = " 0 
NPR NT=6 
> £ . ? D ( ! : : N , r N ) 
Wf.ITE ( ^ P F ^ , I ' . ^ ) 
w r i T E ( ! : p ^ r , 9 0 1 3 ) 
H P I T L ( L I S T S , I N 3 0 3 ) 
W r i l E ( L I S T S , J N C E I 
DC 10 1 1 ^ 1 , 3 
DC ^0 1 2 = ' , 3 
DO 10 1 3 = \ 3 
DC 10 I l i = 1 , 3 
DC 10 I f = 1 , 3 
UE = $QE ( 1 5 ) 

A-1 ^ ' 1 



tt£.;D(5,FIN,ENO=53J) 
GO T'"' 10 

500 WFITE(M5-3,30JO) 
6000 FDRMf I(«**WAiJNIN3»*— NAHELIST HIS LEFI OUT*) 

RFHIND 5 
10 WP1T£{«5G,^I'^) 

(JNP=KPEMS+1 

C '.PE&D I S HEADING LABLiSS 
C 

B E A D ( 5 , 7 0 0 0 , B N D = 3 2 3) (LB' ' ( I ) , LB2 ( I ) , 1 = 1 , NNP) 
7 0 0 0 FOBHAT(2A8) 

*G0 TO 1 5 
5 2 0 WFITE ( M S G , 9 0 1 0 ) S:l? 
8 0 ^ 0 POFKATCO * * W A a N l ! < 3 * * — EXPECTING • , I 2 , « PABA*!ETEP LABLES B'JT SDNc 

• FOUND') 
15 CONTINUE 

WFITE ( r S G , B 0 2 0) ( L 3 l ( I ) , I B 2 ( I ) , I = ' ' , H N P ) 
ec^L) F c r f i ? r ( i x , 2 A ' 3 ) 
c 
C :: ' ' i*i3KCL FEADING A.iJ STIFTNG ENGIKZ DJ^TA 1 .READ/ENGINE 
C 

DT 100 1 = 1 , I C 3 
C 
C rEAC ONr EhGCrJE 
r 

? i . ; . D ( I l - T ? , r A P J , 3 N D = 5 ' ' 0 ) 
C 
C 
c C L T I ; ! E N G I N E S E E A J lU 

KKT=F.NT+1 
c 
c £E: UP POIKTEF ARRAY FO^ ENGINE DATA 
c 

INDX(I)=KNI 
c 
C S I 0 5 E ENGINE DA'̂ A 
C 

N U « A ( I ) =NU*!3ER 
DC 1''0 .1=1,N??.1S 
PAEMS ( I , J)=P?.}15 ( J ) 

1 1 0 CCNTINT'E 
1 0 0 C t N T I N U F 

GO TO 16 
S 'G W F I T E ( ? ' S G , 6 0 1 5 ) I C 3 , K N r 
eC'S FCEKAT (•**NOTE**-« ,I4,« ENGINES EXPECTED, *,1^,* ENGINES FOO'̂ D, 

-f'-.S.t̂ TNG PNGINE5 WEPB IRVALIDM 

A-2 



********************** ********************************************* 4 

PSDR'^ 

pCS=fiAX KU»!BEF OF ENGINES EXPECTED 
' IN ' :P = nKI.L NUf«B£5 3 P i i i V I C L STDRING ENGINE DATA 
LNUEFE - LSPTKT = V i . - i l A B L t S I'D DSTEF*!INE WHICH PARAKETESS ARE S O R I E I 

0 J!E7NS NO i O a r , 1 HEANS SOHT I^X TO HIN, 2 MEANS SOFT «IN CD 
NPEKI = UNIT NUMBER F J r , PAPAMETE? SIUDT PEINTOUr 
KSG = UNIT NUJlBEn FJ2 ftESSAGE PRINTOUT 
1 B 1 , L S 2 = LABLE" FJR HiiADING, I N P l i r AFTER NAKELIST PIN 
NPBMS = NUfBEF OF P / i R A 1 E I E E 5 INPUT AND O D I P U T , EXCLnDING ENG. NO. 

j fc* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

KEAL*8 XDATE 
PEAL+8 I B 1 ( 2 0 ) , L 3 2 ( 2 0 ) 
COKKO^VlPS/L;^U^dw,LQE,L^SUBM,LX,IQD,L•"C,LF,LVJE,LZ.'!rOI,ISP.^'.GE, 
.LSPKKT,LSPrEN,LS?TaT 

C 0 K « D N / P 3 / Q E , T i f J B 1 , X, QD, I C , F , V J E , Z1T J ' " , SPMGEN, SPMMT, SPTENG, SPTMT 
EQUIVALENCE ( L P R M 3 ( 1 ) , I N U M B E ) 
EQUIVALENCE (P^3r . ( i ) , QE) 
DTKEN'Srr N INDX ( 7 3 J ) ,PaE.»'S ( 7 5 0 , 1 2 ) ,PR«1S ( 1 2 ) , L P ? M S ( 1 3 ) , N : J ' ' ? . ( 7 5 0 ) 
K A M E l I S T / T A P £ / ! < J M 3 J 3 , Q E , T S U B * : , X , Q D , T C , F , V J E , Z t t T 0 r , S P M G E N , S ? K « ? T , 

.SPTENG,SPT.MT 
N A « < E I I £ T / F I N / I C 3 , I N r ? , L K ' J M B E , L Q E , L T S a B . M , L X , L Q D , L T C , l F , L V J E , L Z M T D I 

. L S P f « G E , L S P M y r \ L 3 ? r E V , L S p - ' M T , N P P N r , M S G 
CALL DATE (XDACS) 
r .^G=9 
I C S = ' 
KN~=0 
NPFN''=«= 
7 N T P = 1 0 

NNP=13 
r 
c 
c 

5J 

C 
c 
c 

c 
c 
C 

c 
c 
c 

I N I T I A L I Z E s o a r C D N I R J - VARIABLES 

DO 50 1 = 1 ,NN? 
LPRWS ( I ) =0 
CCNTINUE 
LNUKBE=0 

i r i T I A L I Z F NC. OF E'H jl'AES/Pk&E TO 39 

f!ASK=39 

I N I T I A L I Z E iSN'JIKE C07NTE?. TO 39 - 0 FORCE I N I T I A L PA6E S K I P 

NACT=3 9 

READ PROSPA"^ C O N I . n L DA^A 

A-3 



I5Ub.« = J :SUBM(I4) 
y = $ x ( i j ) 
QD=$UD(I2) 
T c = $ : c ( i i ) 
W r I T E ( r P ? T , 9000) Nn'J,QE,TCUBM,X,QD,TC 

10 

90C0 

9 0 i : 

90'. 3 

WPC^E (1 ISTS, ' ^020) 
w r i r i (LISTS,C^DaTA) 
W F I T E ( 1 I S 1 S , 9 0 3 0 1 
NrK=NUfi+1 
COFTINUE 
STOP 
FOi'MATC • , 5 X , ' f i ! J 3 I N E ',1^,' 0E=' ,?'< 0.1, * ISOBM=« , F ' 3 . " , 

. ' X = ' , F i 0 . 7 , ' Q O = ' , F 1 0 . ^ / ' TC=«,P10 .« i ) 
FORMA: ( ' 1') 
T ' P P ? ' E : ( « S D E F I ^ S SEND') 
F O F f ; - " ( ' GINPOr SEND') 
END 

A-4 
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1 6 CCKTINUF 
I F (KNT . L E . 0) 2J TO 2 J 0 

C 
C COPT AKD P F I N I OUT PAcAMEIE'' STUDIES AS SPECIFIED BY IKPU: 
C 

Df" 1 2 0 K1 = 1 ,NN? 
^ = ^ 1 - 1 
NACT=MA?K 

C 
C S r i P SOFT OF PARAMETESS NOT DESIPED 
C 

I F (LPPMS (K1) . E 3 . 0 ) GO TO 1 2 0 
C 
C SPECIAL SKIP FOR 33RIAL L I S T 
C 

I F ( K . L S . O ) GD I J "'35 
CALL SOFT (IW0.{,?AR«'.S(1 ,K) ,KNT) 

C 
r PFINT OUT ONi SOEIBi) PARAMETER 3T0DY 
C 
';.-" DO li^O « = 1 , K N r 

f,'̂  = 1 
C 
C ~T I P P M S ( K I ) = 2 , ? 2 : K ? IN ORDEr. FROM LOW TJ HIGH 
C 

I F ( K 1 . E Q . 1) GO r o 136 
I F (LPFM3 (K1) . B Q . 1) M1 = KNT*1-»1 

l 3 o CCNTIKLE 
I F (NACI.Lr .MA3K) GO TC ''30 
KACT=0 

r 
C PRINT HEADI1G 
C 

WFITE ( N P R N T , 9 0 0 0 ) 
WRITE . ( N P 5 N T , 9 0 1 0 ) 
WHITE ( N P B N T , 9 0 2 0 ) 
WRITE ( I P R N T , 9 0 3 0 ) XDATE 
WRITE (KPPNT,9D40) 
WRITE ( N ? P N T , 9 0 5 0 ) LB1 (K1) , L B 2 (K1) 
WFITE ( N P R N T , 9 a 6 0 ) 
WFITE ( N P E N T , 9 0 5 5 ) 

130 INX=INDX(M1) 
WRITE ( K P R N r , 9 0 7 a ) NOMA (INX) , ( T ^ A P - S ( I N X , L ) ,L=1,NPRM£) 
NACT=NiCT + 1 

140 C0NTINT7E 
1 2 0 CCNTINIE 
1 2 ' WFITE ( K S G , 8 0 5 0 ) 
8 0 ^ 0 FOFMAT(« NORMAL TSR-1INAII ON ' ) 

S I C ? 
2 0 0 WFITE ( K S 5 , 9 0 3 0 ) 

A-5 
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9080 FCF.MATC ** ATTENTION • * — HO ENGINE DfiTA FOUND, OD'PU""', 
. • TABLES WITddELD' ) 

GC TO 121 
9000 FORMAT {• T ) 
9 0 ' 0 FOEKATCO' , / ) 
9020 FOHMATC \50i,*Ild AEROSPACE SYSTEMS LABORATORY • , / , 5 6 X , » PPINCET' 

1 UNIVERSITY') 
9030 FORMAT(«0',87X,A3) 
90f*0 ?OHMAT(«0',37X, 

1'DUAL MODE SOLIJ CORE NUCLEAR SPACE POWER/PFOPULSICN SYTIEM') 
9 0 5 0 FORM^TC • ,37X, 'N'JR0C3A, SPACE NUCLEAP SYSTEM PARAMETER ST'JDY-', 

2A8) 
9060 FORMAT (•0',15X,'BH3',aX,«QE','»X,'TSDBM','*X/ •X'»6X,«QD' ,6X,'TC', 

.10X,'F«,6X,•VJS',5X,'ZMTOT*,3X,«SPMGEN*,?X,•SPMMT',UX,'SPTENG', 

.«X,'SPTMT') 
906 5 FOP MIT (' • , 1=̂ X, 'NO. • ,ax,' MWE' ,5X, 'K',11X, '"WT/M? • ,4X, • K • , 11 X, 

. ' K N ' , 5 X , ' M / S ' , 6 X , ' K G ' ,«X, •KG/KWE' ,3X, 'KG/KWE' ,UX, 'H/KG• , 

. 5 X , ' N / K G ' / ) 
9070 FORMAT(• ' , 1 5 X , 1 3 , 3 X , P U . 2 , 3 X , F 5 . 0 , 3 X , F U . 2 , ? X , F 5 . 0 , 3 X , P 5 . 0 , 

. 6 X , F 5 . 2 , 2 X , F 6 . 0 , 3 X , P 6 . 0 , ? X , F 6 . 3 , 3 X , F 6 . 3 , 3 X , F 6 . 3 , 3 X , F 6 . 3 ) 
END 
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SDBRODIINE S'̂ ^RT ( L I S T , X P M K , LKG) 
***************************************************************** 

SORT 

'THIS ELUTINE STORES IN AFPSY LIST THE IHDICES OF THE FIRST ING 
1 ELEMENTS OF THJJ APdAY XP̂ iR IN OFDE" OF IHEIF VALUE FFOM SMALLEST 
,TO LAFGE5T. 

% . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

DIMENSION L I 3 I ( 5 0 ) ,XPMr> ( 5 0 ) 
C 
C 

I F (ING . L T . 2) R J I J ^ . V 
I P T = 2 

t I 1 = I P T 
I 2 = I P T - 1 
M 1 = L I S T ( I ? T ) 

3 I F ( Z P M . ( L I 5 T ( I P r ) ) . G E . XPMR (L^^-Sl (12) ) I GO Z^ 6 
I F ( I 2 . L E . 1) GD TJ 5 
1 2 = 1 2 - 1 
GO T<~ 3 
1 2 = 1 2 + ^ 
I F ( I ' . I F . 1 2 ) 3 J 1 0 2 
L I S : ( I I ) = L i s : ( i i - i ) 
T 1 = T 1 - ' 
GC T^ ' 
L I S T ( I 2 ) = f 1 
I F ( I P T . G E . LN3) .-^217?'^ 
I P I = I P I + 1 
GC TC U 
END 
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07/1i»/76 

DUAL MOUB SOLID CORE NUCLEAR SPACE POWBR/P''OPULSIO N SYSTEM 
H0ROC3A, SPACE NUCLEAR SYSTEM PARAMiiTER STODY-SEl^iAL LIST 

> 

M 

W 
I 

N6 
0 . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

in 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
23 
24 
2 5 
2 6 
27 
2 8 
29 
3 0 
3 1 
3 2 
33 
34 
3 5 
36 
37 
38 
39 

QE 
HUB 

0 . 1 0 
0 . 5 0 
1.00 
0 . 1 0 
0 . 5 0 
1.00 
0 . 1 0 
0 .50 
1.00 
0 . 1 0 
0 .50 
1.00 
0 , 1 0 
0 . 5 0 
1.00 
0 . 1 0 
0 . 5 0 
1.00 
0 .10 
0 . 5 0 
1 .00 
0 .10 
0 .50 
1 .00 
0 . 1 0 
0 .50 
1.00 
0 .10 
0 . 5 0 
1.00 
0 . 10 
0 . 5 0 
1.00 
0 . 1 0 
0 . 5 0 
1.00 
0 . 1 0 
0 . 5 0 
1.00 

Tsuan 
K 

1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 J 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . ' 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 

X 

0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 1 
0 . 3 3 

0 0 
MWT/M3 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

TC 
K 

2 7 0 0 . 
2 / 0 0 . 
2 7 0 0 . 
2 7 0 0 , 
2 7 0 0 , 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 , 
2 7 0 0 , 
2 7 0 0 . 
2 7 0 0 , 
2 7 0 0 , 
2 7 0 0 , 

P 
KN 

5 0 . 5 0 
5 0 , 4 8 
5 0 . 4 8 
5 0 . 4 8 
5 0 , 4 8 
5 0 , 4 8 
5 0 , 4 8 
5 0 . 4 8 
5 0 , 4 8 
5 0 , 3 8 
5 0 . 3 8 
5 0 . 3 8 
5 0 . 38 
• ^ 0 . 3 8 
5 0 . 3 8 
5 0 , 3 8 
5 0 . 3 8 
5 0 . 3 8 

V.TB 
M/S 

8 7 7 5 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 

HEAT P IPE TEMP. 
4 8 . 5 9 
4 8 . 5 9 

8 7 7 1 . 
8 7 7 1 . 

HEAT P I P E TEHP. 
HEAT P I P E TEMP. 
HEAT P I P E TEMP. 
HEAT P I P E TEBP. 
HEAT P I P E TEHP. 
HEAT P I P E TEHP. 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 3 9 
5 0 . 4 4 
5 0 . 4 4 

8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 , 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 

ZMTOT 
KG 

8 1 8 7 . 
2 0 9 2 0 , 
3 6 8 8 2 . 

7 5 6 2 . 
1 8 0 6 7 . 
3 1 2 4 0 . 

6 1 4 7 . 
1 1 5 9 1 . 
1 8 4 2 3 . 

6 1 8 9 . 
1 1 7 0 1 . 
1 8 6 2 0 . 

5 8 7 7 . 
1 0 2 9 4 , 
1 5 8 4 2 . 

5 7 1 4 . 
9 5 9 4 . 

1 4 4 6 7 . 
BELOW 
1 5 0 1 0 . 
2 5 1 9 0 . 
BELOW 
BELOW 
BELOH 
PBLOH 
BELOW 
BELOW 

6 5 1 6 . 
1 9 2 4 0 . 
3 5 1 9 3 , 

5 8 9 0 , 
1 6 3 8 7 , 
2 9 5 5 0 , 

4 4 7 5 . 
9 9 1 1 , 

1 6 7 3 3 . 
4 5 1 6 . 

1 0 0 1 7 . 
1 0 9 2 4 . 

SPHGEH 
KG/KWE 

3 6 . 6 1 7 
3 2 . 7 3 3 
3 2 . 2 9 6 
SO.I-^R 
2 7 . 0 2 3 
2 6 . 6 5 3 
1 6 . 2 0 4 
1 4 . 0 7 6 
1 3 . 8 1 7 
1 6 . 5 9 6 
1 4 . 2 7 0 
1 4 . 0 0 8 
1 3 . 4 7 3 
1 1 . 4 5 6 
1 1 . 2 3 0 
1 1 . 8 4 S 

lo.o-^i 
9 . 8 5 5 

SP1MT 
K f ; /KHB 

8 1 . 8 7 1 
4 1 . 8 3 9 
3 6 , 8 8 2 
7 5 . 6 2 5 
3 6 . 1 3 4 
3 1 . 2 4 0 
6 1 . 4 7 1 
2 3 . 1 8 2 
1 8 . 4 2 3 
6 1 , 8 8 9 
2 3 , 4 0 2 
1 8 . 6 2 0 
5 8 , 7 6 6 
2 0 . 5 8 8 
1 5 . 8 4 2 
5 7 . 1 3 8 
1 9 . 1 8 8 
1 4 . 4 6 7 

TORBINB INLET TEHP. 
2 0 . 3 7 0 
2 0 . 0 5 1 

3 0 , 0 2 0 
2 5 . 1 9 0 

TOHBINE I N L E T TEHP. 
TURBINE INLET T E H P . 
TUPBINE I N I E I T E H P . 
TURBINE I N L E T TEMP. 
TURBINE INLE"^ TEMP. 
TURBINE I N L E T TEMP. 

3 6 . 6 1 7 
3 2 . 7 3 3 
3 2 . 2 9 6 
3 0 . 1 5 8 
2 7 . 0 2 8 
2 6 . 6 5 1 
1 6 . 2 0 4 
1 4 . 0 7 6 
1 1 . 8 3 7 
1 6 . 5 9 6 
1 4 . 2 7 0 
1 4 , 0 0 M 

6 5 . 1 6 4 
3 8 . 4 7 9 
3 5 . 193 
5 8 . 9 0 3 
3 2 , 7 7 4 
2 9 , 5 5 0 
4 4 , 7 ' ^ 0 
1 9 , 8 2 2 
1 6 . 7 1 1 
4 5 . 1 5 6 
2 0 . 0 3 5 
1 6 , 9 2 4 

SPT8MG 
H/KG 

1 1 . 1 6 0 
1 1 . 0 8 6 
1 1 . 0 0 7 
1 1 . 1 5 1 
1 1 . 0 8 7 
1 1 . 0 0 7 
1 1 . 1 5 1 
1 1 . 0 8 7 
1 1 . 0 0 7 
1 1 . 1 2 3 
1 1 . 0 3 3 
1 0 . 9 2 2 
1 1 . 1 2 2 
1 1 . 0 3 3 
1 0 , 3 2 2 
1 1 , 1 2 2 
1 1 . 0 1 3 
1 0 , 9 2 2 

1 0 . 0 7 0 
9 , 4 5 5 

1 7 . 6 8 5 
1 7 . 5 7 2 
1 7 , 4 3 0 
1 7 , 6 8 7 
1 7 . 5 7 2 
1 7 , 4 3 0 
1 7 , 6 8 7 
1 7 . 5 7 2 
1 7 . 4 3 0 
1 7 . 6 4 5 
1 7 , 4 9 9 
1 7 , 102 

SPTMT 
H/KT 

6 , 1 6 9 
2 . 4 1 1 
1 , 3 6 9 
6 , 6 7 5 
2 . 7 9 U 
1 . 6 1 6 
8 . 2 1 2 
4 , 1 5 5 
2 . 7 4 0 
8 , 1 4 0 
4 , 3 0 5 
2 , 7 0 5 
8 . 5 7 2 
4 . 8 9 4 
3 . 1<10 
8 , 8 1 6 
5 . 2 5 1 
3 , 4 8 2 

3 , 2 3 7 
1 ,92Q 

7 . 7 4 8 
2 . 6 2 4 
1 . 4 3 5 
8 . 5 7 2 
3 . 0 8 1 
1 . 7 0 9 

1 1 . 2 8 3 
5 . 0 9 4 
3 . 0 1 7 

1 1 . 160 
5 . 0 3 5 

a.nuo 

cnco 
rt n 
C 1 
Q.H. 

3 
(TO 

W 
0 

09 
(-•• 

g 
m 

a 
m 
n 
a. 



0 7 / 1 4 / 7 6 

DUAL HODE SOLID COHS NUCLEAR .^PACE POHES/PrfOPU L.'UON S Y S I t h 
N U R O r i A , SPACE NUCLEAR SYSTEM PARAMETER 5 f UD Y-S i i ^ I AL L I S T 

I 

BNG 
NO. 

«0 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5B 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

OE 
nwE 

0 . 1 0 
0 . 5 0 
1.00 
0 .10 
0 . 5 0 
1,00 
0. 10 
0 . 5 0 
1 .00 
0 . 1 0 
0 .50 
1.00 
0 .10 
0 . 5 0 
1 .00 
0 . 1 0 
0 .50 
1.00 
0 . 1 0 
0 .50 
1.00 
0 . 10 
0 . 5 0 
1.00 
0 . 1 0 
0 . 5 0 
1.00 
0 . 1 0 
0 . 5 0 
1.00 
0 . 1 0 
0 . 5 0 
1.00 
0 . 1 0 
0 . 5 0 
1 .00 
0 . 1 0 
0 . 5 0 
1.00 

TSUBH 
K 

1 4 2 0 . 
1420. 
1420 . 
1600. 
1600 . 
1600. 
1300. 
1300. 
1300 . 
1420. 
1420. 
1420. 
1600. 
1600 . 
1600. 
1300. 
1300. 
1300. 
1420 . 
1420. 
1420. 
1600. 
1600 . 
1600. 
1 3 0 0 . 
1300 . 
1300. 
1420 . 
1 4 2 0 . 
1420, 
1600. 
1600 . 
1600 . 
1300. 
1300. 
1 3 0 0 . 
1420. 
1420. 
1420. 

X 

0 . 3 3 
0 , 3 3 
0 ,33 
0 .33 
0 .33 
0 .33 
0 . 5 0 
0 . 5 0 
0 . 5 0 
6 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 2 5 
0 .25 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 .25 
0 . 2 5 
0 .25 
0 .25 
0 .33 
0 .33 
0 .33 
0 . 3 3 
0 .33 
0.3J 
0.33 
0 . 3 3 
0 .33 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 .50 
0 ,50 
0 , 5 0 

00 
BHT/M3 

1000 . 
1000. 
1000. 
1000. 
1000. 
1000. 
1000. 
1000 . 
1000. 
1000. 
1000. 
1000. 
1000. 
1000. 
1000. 
1500 . 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500 . 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 

TC 
K 

2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2 700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 

r 
KN 

5 0 . 1 9 
5 0 . 4 4 
5 0 , 4 4 
5 0 , 3 9 
5 0 . 4 4 
5 0 . 4 4 
HEAT 
HEAT 
HEAT 
HEAT 
UEAT 
HEAT 
HEAT 
HEAT 
HEAT 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 5 2 
5 0 . 4 9 
5 0 , 4 9 
5 0 , 5 2 
5 0 , 4 9 
5 0 , 4 9 
5 0 , 5 2 
5 0 , 3 6 
5 0 , 4 0 
5 0 , 4 0 
5 0 , 3 6 
5 0 . 4 0 
5 0 . 4 0 
5 0 . 3 6 
' ; 0 . 4 0 
5 0 . 4 0 
HEAT 
HEAT 
HEAT 
HEAT 
HEAT 
HEAT 

V.tE 
H/S 

8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 

PIPE TEMP. 
PIPE TEMP. 
PIPE TEMP. 
PIPE TEHP. 
PIPE TEMP. 
PIPE TEHP. 
PIPE TEMP. 
PIPE TEBP, 
PIPE TEMP, 

8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
0 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 , 
8 7 7 6 , 
8 7 7 6 , 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 

PIPE TEBP. 
PIPE TEMP. 
PIPE TEMP. 
PIPE TEMP. 
PIPE TEMP. 
PIPE TEMP. 

7.HT0T 
KG 

4 2 0 3 . 
8 6 1 1 . 

1 4 1 4 5 . 
4 0 4 1 . 
7 9 1 1 . 

1 2 7 7 0 . 
BELOW 
BELOW 
P8L0W 
BELOH 
BELOW 
BELOW 
BELOW 
BELOW 
BELOW 

5 9 2 8 . 
1 8 6 4 7 . 
3 4 5 9 7 . 

5 3 0 2 . 
1 5 7 9 5 . 
2 8 9 5 4 , 

3 8 8 6 , 
9 3 1 9 , 

1 6 1 3 7 , 
3 9 2 6 . 
9 4 2 3 , 

1 6 3 2 3 . 
3 b l 4 . 
8 0 1 6 . 

1 3 5 4 4 . 
3 4 5 1 , 
7 3 1 6 , 

1 2 1 7 0 , 
BELOH 
BELOW 
BELOH 
BRLOH 
BELOH 
UfLOW 

SPMGEN 
KG/KHK 

1 3 . 4 7 1 
1 1 . 4 5 6 
1 1 , 2 1 0 
1 1 . 8 4 5 
1 0 . 0 5 6 

9 . 8 5 5 

SPMMT 
KG/KWE 

4 2 . 0 3 3 
1 7 . 2 2 1 
1 4 . 1 4 5 
4 0 . 4 0 6 
1 5 . 8 2 1 
1 2 . 7 7 0 

TURBINE TNLET TEHP. 
TURBINE INLET TEMP, 
TURBINE TNLET TEMP. 
TURBINE INLET TEMP, 
TURBINE INLET TEMP. 
TURBINE INLET TEHP. 
TURBINE INLET TEHP. 
TURBINE INLET TEMP. 
TURBINE INLET TEMP. 

3 6 . 6 1 : 
3 2 . 7 J 
3 2 . 2 9 6 
3 0 . 3 5H 
2 7 . 0 2 8 
2 6 . 6 5 1 
1 6 . 2 0 4 
1 4 . 0 7 6 
1 1 . 8 3 7 
1 6 . 5 9 6 
1 4 . 2 7 0 
1 4 . 0 0 8 
1 3 . 4 7 J 
1 1 . 4 5 ^ 
1 1 . 2 3 0 
1 1 . 8 4 ' i 
10.0*^6 

9 . 8 S 5 

5 9 . 2 7 5 
3 7 . 2 9 5 
3 4 . 5 9 7 
5 3 . 0 1 5 
3 1 . 5 9 0 
2 8 . 9 5 4 
3 8 . 8 6 2 
1 8 . 6 3 8 
1 6 . 1 3 7 
1 9 . 2 6 0 
1 8 , 8 4 6 
1 6 . 3 2 3 
1 6 . 1 3 7 
1 6 . 0 3 2 
1 1 . 5 4 4 
3 4 , 5 1 0 
1 1 . 6 3 2 
1 2 . 1 7 0 

TURBINE INLET '̂ fcMP. 
TURBINE INLi;r TEMP. 
TUnniNE INIBT TEMP. 
TUKHINt INLET TEMP. 
TOKBINE INLET TEMP. 
TUHniNE tNLET TEMP. 

SPTENG 
N/KG 

1 7 . 6 4 5 
1 7 . 4 9 9 
1 7 . 3 0 2 
1 7 . 6 4 5 
1 7 . 4 9 9 
1 7 . 3 0 2 

2 2 . 2 8 3 
2 2 . 1 3 4 
2 1 . 9 6 4 
2 2 . 2 8 4 
2 2 . 1 1 4 
2 1 . 9 6 4 
2 2 , 2 8 4 
2 2 , 1 3 4 
2 1 . 9 6 4 
2 2 . 2 2 2 
2 2 . 0 2 6 
2 1 . 7 7 1 
2 2 . 2 2 2 
2 2 . 0 2 6 
2 1 . 7 7 1 
2 2 . 2 2 2 
2 2 . 0 2 6 
7 1 . 7 7 1 

SPTMT 
N/K1 

1 1 . 9 8 9 
5 , 8 5 8 
1 , 5 6 6 

1 2 . 4 7 2 
6 . 176 
3 . 9 5 0 

8 . 5 1 8 
2 . 7 0 8 
1 . 4 6 0 
9 . 5 2 4 
3 . 1 9 7 
1 , 7 4 5 

1 2 , 9 9 2 
5 , 4 1 8 
3 . 1 3 1 

1 2 . 0 ? 8 
5 . 14 8 
1 . 0 8 7 

1 3 , 9 3 7 
6 , 2 8 7 
1 , 7 2 1 

1 4 , 5 9 4 
6 , 8 8 8 
4 , 1 4 1 



0 7 / 1 4 / 7 6 

DUAL MODB SOLID CORE NUCLEAR SPACE POHE«/PSOPUt S ION SrSTEfl 
NUR0C3A, SPACE NUCLEAR SYSTEM PARAMETER S'^IIDY-SERT Al I I ' T 

1 
Co 

ENG 
NO. 

7 9 
8 0 
8 1 
82 
8 3 
64 
85 
86 
87 
88 
89 
9 0 
9 1 
9 2 
9 3 
94 
9 5 
9 6 
97 
98 
9 9 

1 0 0 
101 

• 102 
103 
104 
1 0 5 
106 
107 
108 
1 0 9 
110 
1 1 1 
112 
1 1 3 
114 
1 1 5 
116 
117 

OE 
nwE 

0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 , 1 0 
0 , 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 

TSUBM 
K 

1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 , 
1 3 0 0 , 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 

X 

0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 

0 0 
MWT/B3 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 , 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 , 
5 0 0 . 

1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 U . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

TC 
K 

2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 , 
3 0 0 0 . 
1 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 , 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
1 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 

F 
KN 

¥,TE 
M/S 

H8AT P I P E TBMP. 
HEAT P IPE TEMP. 
HEAT P I P i i TEMP. 
4 7 . 2 6 
4 7 . 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 7 . 2 6 
4 7 . 26 
4 7 . 2 6 
4 7 , 2 6 
4 7 . 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 7 , 2 6 
4 6 , 1 8 
4 6 , 3 6 
4 6 , 3 6 
4 6 , 1 8 
4 6 , 3 6 

1 4 6 , 3 6 

9 2 2 0 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 , 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 , 
9 2 1 9 , 
9 2 1 9 , 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 6 . 
9 2 1 7 . 
9 2 1 7 . 
9 2 1 6 . 
9 2 1 7 . 
9 2 1 7 . 

HEAT P I P E TEHP. 
UBAT P I P E TEMP. 
HEAT P I P E TEHP. 
4 7 . 6 2 
4 7 , 6 3 
4 7 , 6 3 
4 7 , 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 

9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 : ' 1 . 

ZMTOI 
KG 

BELOW 
BCLOH 
BFLOW 

8 1 5 4 . 
2 0 8 8 5 . 
3 6 8 4 8 . 

7 5 2 8 , 
1 8 U 3 2 . 
3 1 2 0 5 , 

6 1 1 2 , 
1 1 5 5 6 , 
1 8 1 8 8 , 

6 1 5 4 , 
1 1 6 6 6 , 
1 8 5 8 6 , 

5 8 4 2 . 
1 0 2 6 0 . 
1 5 8 0 7 , 

S 6 7 9 . 
9 5 6 0 . 

1 4 4 3 3 . 
6 8 6 7 . 

1 4 9 8 1 . 
2 5 1 6 3 . 

6 4 0 9 , 
1 2 9 0 4 , 
2 1 0 5 2 . 
BELOW 
BELOH 
BELOW 

6 4 8 5 , 
1 9 2 0 8 , 
3 5 1 6 1 , 

5 8 5 9 , 
16 3 5 5 , 
2 9 5 1 9 , 

4 4 4 1 , 
93 7 9 , 

1 6 7 0 2 , 

SPMGEN 
KG/KWK 

SPNHT 
KG/KWE 

TURBINE INLET TEBP, 
TURBINE TNLRT TEMP. 
r U R n i N E INLET TEMP. 

1 6 . 6 1 7 
3 2 , 7 3 1 
1 2 , 2 9 6 
3 0 . 1 5 U 
2 7 , 0 2 1 
2 6 , f 5 J 
1 6 , 2 0 4 
1 4 . 0 7 6 
1 3 . 8 3 7 
1 6 . 5 9 6 
1 4 . 2 7 0 
1 4 . 0 0 8 
1 3 . 4 7 3 
1 1 . 4 5 h 
1 1 . 2 3 0 
1 1 . 8 4 5 
1 0 . 0 5 f , 

9 . 6 5 5 
2 3 . 2 1 1 
2 0 . 3 7 0 
2 0 . 0 5 1 
1 8 . 6 2 9 
1 6 . 2 1 2 
1 5 . 9 4 0 

8 1 . 5 4 0 
4 1 . 7 6 9 
1 6 . 8 4 8 
7 5 , 2 7 8 
3 6 , 0 6 4 
1 1 . 2 0 5 
6 1 . 124 
2 3 . 1 1 3 
1 8 . 3 8 8 
6 1 . 5 4 5 
2 3 . 1 3 1 
1 8 . 5 8 6 
5 8 , 4 2 1 
2 0 . 5 1 9 
1 5 , 8 0 7 
5 6 . 7 9 4 
1 9 . 1 1 9 
1 4 . 4 3 1 
6 8 . 6 7 5 
2 9 . 9 6 7 
2 5 . 1 6 3 
6 4 . 0 9 J 
2 5 . 8 0 8 
2 1 . 0 5 2 

TURBINE TMLET TEMP. 
TURBINE TNLET TEMP. 
T O n B I N f INLRT TEMP. 

3 6 . 6 1 7 
1 2 . 7 1 1 
3 2 . 2 9 6 
1 0 . 3 5 9 
2 7 . 0 2 8 
2 6 . f 5 3 
1 6 . 2 0 4 
1 4 . 0 7 6 
1 3 . 8 3 7 

6 4 . 8 4 ° 
3 8 . 4 1 6 
1 5 . 1 6 1 
5 8 . 5 8 7 
3 2 . 7 1 1 
2 9 . 5 1 8 
4 4 . 4 3 3 
1 9 . 7 5 9 
l b , 7 0 2 

SPT-ING 
M/KG 

1 0 . 5 1 9 
1 0 . 4 6 0 
1 0 . 3 8 4 
1 0 , 5 2 2 
1 0 . 4 6 0 
1 0 . 1 8 4 
1 0 . 5 2 2 
1 0 . 4 6 0 
1 0 , 3 8 4 
1 0 . 5 1 5 
1 0 . 4 3 0 
1 0 , 1 2 5 
1 0 , 5 1 5 
1 0 , 4 1 0 
1 0 , 3 2 5 
1 0 , 5 1 5 
1 0 . 4 30 
1 0 . 3 2 5 
1 0 . 1 5 8 

9 . 6 6 2 
9 . 0 6 8 

1 0 . 1 5 8 
9 , 6 6 2 
9 , 0 6 8 

1 6 , 8 6 8 
1 6 , 7 6 1 
1 6 . 6 2 3 
1 6 , 8 7 2 
1 6 . 7 6 0 
1 6 . 6 2 3 
1 6 . 8 7 2 
1 6 , 7 6 0 
I t . . f t .^ l 

SPTMT 
N/KG 

5 . 7 9 5 
2 . 2 6 3 
1 . 2 8 3 
6 , ' ' 7 0 
2 . 6 2 1 
1 . 5 1 5 
7 . 7 J 2 
4 . 0 9 0 
2 . 5 7 0 
7 . 6 7 9 
4 . 0 M 
2 . 5 4 3 
8 . 0 1 0 
4 . 6 0 7 
2 . 9 9 0 
8 . 1 > 2 
4 . 9 4 4 
3 . 2 7 5 
6 . 7 7 5 
1 . 0 9 4 
1 . 8 4 2 
7 . 2 0 5 
3 . 5 9 3 
2 . 2 0 2 

7 . 3 4 4 
2 . 4 8 0 
1 . 3 5 5 
8 . 129 
2 . 9 1 2 
1 . 6 1 3 

1 0 . 7 1 9 
4 . 8 2 1 
2 . H S 2 



07/14/76 

DUAL MODE SOLID CORE NUCLEAR SPACE POHEE/P.JJPUtS TOM SYSTEM 
NUR0C3A, SPACE NUCLtAR SYSTEM PAPIHRTEn S1(IDY-StRIAL LI'-T 

I 
4> 

ENG 
NO. 

1 1 8 
119 
1 2 0 
1 2 1 
122 
1 2 3 
124 
125 
126 
1 2 7 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
1 4 0 
141 
142 
143 
144 
1 4 5 
146 
147 
14B 
1 4 9 
1 5 0 
1 5 1 
1 5 2 
153 
154 
1 5 5 
156 

OE 
MWE 

0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 

TSUBM 
K 

1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 

X 

0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 , 3 3 
0 , 5 0 
0 , 5 0 
0 , 5 0 

0 0 
HHT/B3 

1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

TC 
K 

3 0 0 0 
3 0 0 0 
3000 
3 0 0 0 
3 0 0 0 
1 0 0 0 
3 0 0 0 
3 0 0 0 
1 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
1000 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
1 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
1 0 0 0 
3 0 0 0 
1000 
3 0 0 0 
3 0 0 0 

F 
KN 

4 7 . 6 3 
4 7 . 6 1 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 , 6 3 
4 7 . 6 3 
4 7 , 6 3 
HEAT 
HEAT 
HEAT 
HEAT 
MEAT 
HEAT 
HEAT 
HEAT 
HEAT 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 , 7 8 
4 7 , 7 8 
4 7 , 7 8 
4 7 , 7 8 
4 7 , 7 8 
4 7 , 7 8 
4 7 . 7 8 
4 7 , 7 8 
4 7 , 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
HEAT 
HEAT 
HEAT 

¥.IR 
M/S 

9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 

? I P E TEMP. 
PIPE TEMP. 
P I P E TEMP. 
P I P E TEMP. 
P I P E TEMP. 
PIPE T E B P . 
PIPE T E B P . 
P I P E TKHP. 
PIPE TEMP, 

9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 , 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9^?.\. 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 

PIPE TEHP. 
PIPE TEMP. 
PIPE TEMP. 

ZHTOl 
KG 

4 4 8 5 . 
9 9 8 6 . 

1 6 ^ 9 2 . 
4 1 7 2 . 
8 5 7 9 . 

14 1 1 3 . 
4 0 0 9 . 
7 8 7 9 . 

1 2 7 3 9 . 
BELOW 
BELOW 
BELOW 
BELOH 
BRLOH 
BRLOH 
BELOW 
BELOH 
BELOH 

5 8 9 7 . 
1 8 6 1 7 . 
3 4 5 6 6 . 

5 2 7 1 . 
1 5 7 6 4 . 
2 8 9 2 1 . 

3 8 5 6 . 
0 2 8 8 . 

1 6 1 0 6 . 
3 8 9 6 . 
9 3 9 3 . 

1 6 2 9 3 . 
1 5 8 4 . 
7 9 8 6 . 

1 1 5 1 5 . 
3 4 2 1 . 
7 2 8 6 . 

1 2 1 4 0 . 
BELOW 
BKLOW 
HELOH 

SPHGEH 
KG/KrfU 

1 6 . 5 9 6 
1 4 , 2 7 0 
1 4 . 0 0 8 
1 3 . 4 7 1 
1 1 . 4 5 6 
1 1 . 2 30 
1 1 . 8 4 5 
1 0 . 0 5 6 

9 . 6 5 5 

SPMHT 
KG/KHE 

4 4 . 9 4 5 
1 9 , 9 7 2 
1 6 , 8 9 2 
4 1 . 7 2 2 
1 7 . 1 5 8 
1 4 . 1 1 3 
4 0 . 0 9 5 
1 5 . 7 5 8 
1 2 . 7 3 9 

rORBIME INLET T E B P . 
TURBINE INLET TEMP. 
TURBINE INLET TEMP. 
TUEBINfc INLET TEMP. 
TURBINE INLET TEMP. 
TURBINE INLET '^EHP. 
TURBINE INLET TEMP. 
TURBINE INLET TEMP. 
TURBINE INLET TEMP. 

1 6 . 6 1 7 
1 2 . 7 1 3 
3 2 . 2 9 6 
3 0 . 3 5 H 
2 7 . 0 2 8 
26 , 6 5 1 
1 6 , 2 0 4 
1 4 , 0 7 6 
1 3 , 8 3 7 
1 6 , 5 9 6 
1 4 , 2 7 0 
1 4 , 0 0 8 
1 3 , 4 7 1 
1 1 . 4 5 6 
1 1 . 2 3 0 
1 1 . 8 4 5 
1 0 . 0 5 6 

9 . 8 5 5 

5 8 . 9 6 9 
1 7 . 2 3 4 
3 4 . 5 6 6 
5 2 . 7 0 9 
3 1 , 5 2 9 
2 8 , 9 2 3 
1 8 , 5 5 5 
1 8 . 5 7 7 
1 6 . 1 0 6 
3 8 . 9 6 4 
1 8 . 7 8 6 
1 6 . 2 9 3 
3 5 , 8 4 1 
1 5 , 9 7 3 
1 3 . 5 1 5 
3 4 . 2 1 1 
1 4 , 5 7 2 
1 2 . 1 4 0 

TURBINE INLET TEHP. 
TURBINE INLET T E H P . 
TURBINE INLET TEMP. 

SPTENG 
N/KG 

1 6 . 8 6 0 
1 6 , 7 0 5 
1 6 . 5 1 6 
1 6 . 8 6 0 
1 6 . 7 0 5 
1 6 . 5 1 6 
1 6 . 8 6 0 
1 6 . 7 0 5 
1 6 . 5 1 6 

2 1 . 3 7 4 
2 1 . 2 3 0 
2 1 . 0 5 0 
2 1 . 3 7 6 
2 1 . 2 1 0 
2 1 . 0 5 0 
2 1 . 3 7 6 
2 1 . 2 3 0 
2 1 . 0 5 0 
2 1 . 3 6 0 
2 1 . 1 5 8 
2 0 . 9 1 0 
2 1 . 3 6 0 
2 1 . 1 5 8 
2 0 . 9 1 0 
? 1 . 3 6 0 
2 1 . 1 5 8 
2 0 . 9 1 0 

SPTMT 
N/KG 

1 0 . 6 2 0 
4 , 7 6 9 
2 , 8 1 9 

1 1 , 4 1 5 
5 . 5 5 1 
1 . 3 7 5 

1 1 , 8 7 9 
5 , 0 4 5 
3 , 7 1 9 

8 . 1 0 2 
2 . 5 6 6 
1 . 3 8 2 
9 . 0 6 4 
3 . 0 3 1 
1 . 6 5 2 

1 2 . 3 9 2 
5 . 1 4 4 
2 . 9 6 6 

1 2 , 2 6 2 
5 , 0 8 6 
2 . 9 3 2 

1 3 . 3 3 1 
5 . 9 8 2 
3 . 5 1 5 

1 1 , 9 6 5 
6 , 5 5 7 
1 , 9 3 6 



07/14/76 

DUAL MODB SOLID CORE HUCI EAR SPACE "OHBH/PHOPULSION SYSi'EM 
NUR0C3A, SPACE NUf̂ LEAR SYSTEM PATAM^JTEH STUUY-SHRIAL LTSI 

W 
I 

BNG 
NO. 

157 
1 5 8 
1 5 9 
1 6 0 
1 6 1 
162 
1 6 3 
164 
1 6 5 
166 
167 
168 
169 
170 
171 
172 
173 
174 
1 7 5 
176 
177 
178 
1 7 9 
180 
181 
182 
183 
1H4 
1 8 5 
1 8 6 
1B7 
188 
1 8 9 
1 9 0 
191 
192 
193 
194 
1 9 5 

OE 
HWB 

0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 

TSUBM 
K 

1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
I b O O . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 

X 

0 . 5 0 
0 . 5 0 
0 , 5 0 
0 . 5 0 
0 , 5 0 
0 , 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 , 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 , 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 

OD 
MHT/M3 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

TC 
K 

3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
30 0 0 . 
3 0 0 0 , 
3 0 0 0 . 
3 3 0 0 . 
3 3 0 0 , 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 1 0 0 , 
3 1 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 , 
3 1 0 0 , 
3 1 0 0 , 
1 1 0 0 , 
3 3 0 0 , 
3 3 0 0 , 
3 3 0 0 . 
3 3 0 0 , 
3 3 0 0 . 
3 1 0 0 , 
3 3 0 0 , 

F 
KN 

VJE 
M/S 

HEAT P IPE TEMP, 
IlKAT P IPE TEMP, 
HEAT P I P E TBMP. 
HEAT P I P E TEMP. 
HEAT P I P E TEMP, 
UEAT P I P E TEMP, 
4 4 . 4 6 
4 4 , 4 7 
4 4 , 4 7 
4 4 , 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 2 9 
4 4 . 4 9 
4 4 . 4 7 
4 4 . 2 9 
4 4 . 4 9 
4 4 . 4 7 
4 4 . 2 9 
4 4 . 4 9 
4 4 . 4 7 
4 5 . 1 5 
4 5 . 16 
4 5 . 16 
4 5 . 1 6 
4 5 . 1 6 
4 5 , 1 6 

96 3 6 . 
9 6 1 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 1 6 . 
9 6 3 6 . 
9 6 1 6 . 
9 6 1 6 . 
9 6 3 6 . 
9 6 1 6 . 
9 6 1 6 . 
9 6 1 6 . 
9 6 3 6 , 
9 6 3 6 . 
9 6 1 6 , 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 5 . 
9 6 3 6 . 
9 6 1 6 , 
9 6 3 5 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 5 . 
9 6 1 6 . 
9 6 1 9 . 
9 6 3 9 . 
9 6 1 9 . 
9 6 3 9 . 
9 6 3 9 , 
9 6 1 9 . 

ZMTOT 
KG 

BELOH 
BELOH 
BELOH 
BtLOH 
BELOW 
BELOW 

8 1 2 6 . 
2 0 8 5 7 . 
3 6 8 2 0 . 

7 5 0 0 . 
1 8 0 0 4 . 
3 1 1 7 7 . 

6 0 8 4 . 
1 1 5 2 8 . 
1 8 3 6 0 . 

6 1 2 6 . 
1 1 6 3 9 . 
1 8 5 5 8 , 

5 8 1 4 , 
1 0 2 3 2 , 
1 5 7 7 9 , 

5 b 5 1 . 
9 5 3 2 . 

1 4 4 0 5 . 
6 8 4 6 . 

1 4 V 6 1 . 
2 5 1 4 2 . 

6 3 8 8 . 
1 2 R 8 2 . 
2 1 0 3 1 . 

6 0 5 2 . 
1 1 J 8 3 . 
1 8 0 7 4 . 

6 4 5 9 . 
1 9 1 8 3 . 
3 5 1 3 6 . 

5 8 3 3 , 
1 6 3 3 0 . 
2 9 4 9 1 . 

SPMGFN 
KG/KWE 

SPMHT 
KG/KWE 

TUPniNE INLET TFMP. 
TURBINE INLET TEMP, 
TURBINF> INLET TEMP, 
TURBINE INLET T E H P , 
TURBINE INLLT TEMP, 
TURBINE INLET TEMP, 

3 6 , 6 1 7 
3 2 . 7 3 1 
3 2 . 2 9 6 
3 0 . 3 5 8 
2 7 . 0 2 1 
7 6 . 6 5 3 
1 6 . 2 0 4 
1 4 . 0 7 6 
1 3 . 8 3 7 
1 6 . 5 9 6 
1 4 . 2 7 0 
1 4 . 0 0 8 
1 3 . 4 7 3 
1 1 . 4 5 6 
1 1 . 2 1 0 
1 1 . 8 4 5 
1 0 . 0 5 6 

9 . 8 5 5 
2 3 . 2 1 1 
2 0 . 3 7 0 
2 0 . 0 5 1 
1 8 . 6 2 9 
1 6 . 2 1 2 
1 5 . 9 4 0 
1 5 . 2 7 0 
1 3 . 2 1 5 
1 2 . 9 8 4 
3 6 . 6 1 7 
3 2 . 7 3 3 
3 2 . 2 9 6 
1 0 . 3 5 8 
2 7 . 0 2 8 
26.6=^1 

8 1 . 2 6 1 
4 1 . 7 1 3 
3 6 . 8 2 0 
7 4 , 9 9 0 
3 6 . 0 0 8 
3 1 . 1 7 7 
6 0 . 8 4 4 
2 3 . 0 5 7 
1 8 . 3 6 0 
6 1 . 2 6 5 
2 3 . 277 
1 8 , 5 5 8 
5 8 . 1 4 1 
2 0 . 4 6 4 
1 5 . 7 7 9 
5 6 . 5 1 4 
1 9 . 0 6 1 
1 4 . 4 0 5 
6 8 . 4 6 1 
2 9 . 9 2 2 
2 5 , 1 4 2 
6 3 , 8 8 1 
2 5 . 7 6 3 
2 1 . 0 3 1 
6 0 . 5 2 2 
2 2 . 7 6 6 
1 8 . 0 7 4 
6 4 . 5 9 4 
3 8 . 3 6 5 
3 5 . 136 
5 8 . 3 3 3 
3 2 . 6 6 0 
2 9 . 4 9 3 

.'-PTEHG 
N/KG 

9 . 9 5 9 
9 . 9 0 4 
9 , 8 3 1 
9 . 9 6 2 
9 . 9 0 1 
9 , 8 3 1 
9 . 9 6 2 
9 , 9 0 3 
9 , 8 3 1 
9 , 9 5 6 
9 , 8 7 U 
9 , 7 7 4 
9 , 9 5 6 
9 , 8 7 4 
9 . 7 7 4 
9 . 9 5 6 
9 . 8 7 4 
9 . 7 7 4 
9 , 7 8 8 
9 , 3 1 6 
8 . 7 3 5 
9 . 7 8 8 
9 . 116 
8 , 7 1 ' ; 
9 , 7 8 8 
9 , 316 
8 , 7 3 " ; 

1 6 , 1 4 0 
1 6 , 0 1 5 
1 5 . 9 0 2 
1 6 . 142 
1 6 , 0 1 5 
1 5 . 9 0 ? 

SPTMT 
N/KG 

5 . 4 7 1 
2 . 1 3 2 
1 . 2 0 8 
5 . 9 1 0 
2 , 4 7 0 
1 . 4 2 6 
7 . 3 0 9 
1 . 8 5 7 
2 . 4 2 2 
7 . 2 5 9 
1 . 8 2 1 
2 . 316 
7 . 6 4 9 
4 . 146 
2 . 8 1 8 
7 . 8 6 9 
4 . 6 6 6 
3 . 0 8 7 
6 , 4 6 9 
2 , 9 7 4 
1 , 7 6 9 
6 , 9 1 3 
1 . 4 5 4 
2 . 1 1 4 
7 . 118 
3 . 9 0 8 
2 . 4 6 0 
6 . 9 9 0 
2 . 3 5 4 
1 . 2 8 5 
7 . 7 4 1 
2 . 7 6 5 
1 . 5 1 1 



0 7 / 1 ( 1 / 7 6 

DUAL MODK SOLID C0.3E NUCLEAR -SPACR PO Wf: ' /Pf ,npuLS ION SYSTEM 
NUR0C3A, SPACE NUCLEAR SYSTEM PARAMETER 3 T UI) Y-SE HI M, L I S T 

I 

ENG 
NO. 

196 
197 
1 9 8 
199 
2 0 0 
2 0 1 
202 
2 0 3 
204 
2 0 5 
2 0 6 
2 0 7 
2 0 8 
2 0 9 
2 1 0 
2 1 1 
2 1 2 
2 1 3 
214 
2 1 5 
2 1 6 
2 1 7 
2 1 8 
2 1 9 
2 2 0 
2 2 1 
2 2 2 
2 2 3 
224 
2 2 5 
2 2 6 
2 2 7 
2 2 8 
2 2 9 
2 3 0 
2 3 1 
2 3 2 
2 3 3 
2 3 4 

OB 
HHB 

0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 10 
0 . 5 0 
1 . 0 0 

TSUBM 
K 

1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 

X 

0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 , 13 
0 , 3 3 
0 , 3 3 
0 , 3 3 
0 , 3 3 
0 , 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 1 

QD 
BWT/B3 

1 0 0 0 , 
1 0 0 0 , 
1 0 0 0 , 
1 0 0 0 , 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 , 
1 0 0 0 , 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 , 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

TC 
K 

1300 
3 1 0 0 
3100 
3 3 0 0 
3 3 0 0 
3 1 0 0 
1300 
3 3 0 0 
3iOO 
3 3 0 0 
3 3 0 0 
3300 
3 1 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 1 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3100 
3 1 0 0 
3 3 0 0 
3 3 0 0 
3 100 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3300 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 1 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 1 0 0 

F 
KN 

4 5 . 16 
4 5 . 16 
4 5 . 1 6 
4 5 . 1 6 
4 5 . 16 
4 5 . 1 6 
4 5 . 1 6 
4 5 . 16 
4 5 . 1 6 
4 5 . 1 6 
4 5 . 16 
4 5 . 1 6 

V.)E 
ri/s 

9 6 1 9 , 
9 6 3 9 , 
9 6 3 9 , 
9 6 3 9 , 
96 1 9 . 
9 6 3 9 . 
9 6 1 9 . 
9 6 3 9 . 
9 6 3 9 . 
9 6 3 9 . 
9 6 3 9 . 
9 6 3 9 . 

HEAT P IPE TEBP. 
4 4 . 3 5 
4 4 . 15 

9 6 3 6 . 
9 6 3 6 . 

HEAT P I P S TEBP. 
HEAT P I P E TBBP. 
HEAT P I P E TEHP. 
HEAT P I P E TEBP. 
HEAT P I P E TEMP. 
HEAT P I P E TEMP. 
4 5 . 4 1 
4 5 . 4 2 
4 5 , 4 2 
4 5 . 4 2 
4 5 , 4 2 
4 5 , 4 2 
4 5 , 4 2 
4 5 , 4 2 
4 5 , 4 2 
4 5 , 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 , 4 2 
4 5 , 4 2 
4 5 , 4 2 

9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 q 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 

ZMTOT 
KG 

4 4 1 8 . 
9 8 5 4 , 

I 6 h 7 6 . 
4 4 5 9 . 
9 9 6 0 . 

1 6 8 6 7 . 
4 1 4 7 . 
8 5 5 4 , 

1 4 0 8 8 , 
3 9 8 4 . 
7 8 5 4 . 

1 2 7 1 3 . 
BELOW 
1 3 1 9 9 . 
2 3 2 8 8 , 
BELOW 
BELOW 
BELOW 
BRLOH 
BEIOH 
BELOH 

5 8 7 2 . 
1 8 5 9 2 . 
3 4 5 4 1 . 

3 2 4 6 . 
1 5 7 4 0 , 
2 » ) 8 9 8 , 

3 8 3 1 , 
9 2 6 4 , 

1 6 0 8 2 , 
3 8 7 2 , 
9 1 6 8 . 

1 6 2 6 9 , 
1 5 5 9 . 
7 9 6 2 . 

134 9 0 . 
3 3 9 7 . 
7 / 6 2 , 

1 2 1 1 5 , 

3PMGRH 
KG/KHiJ 

1 6 , 2 0 4 
1 4 . 0 7 6 
1 3 . P 1 7 
l b , 5 9 6 
1 4 . 2 7 0 
1 4 . 0 0 8 
1 3 . 4 7 3 
1 1 . 4 5 6 
1 1 . / 3 0 
1 1 . 8 4 5 
1 0 . 0 5 6 

9.P'"-5 

SPMMT 
KG/KWE 

4 4 . 1 7 9 
1 9 . 7 0 8 
1 6 . 6 7 6 
4 4 . 5 9 1 
1 9 . 9 2 1 
1 6 . 8 6 7 
4 1 . 4 6 8 
1 7 . 1 0 7 
1 4 . 0 8 8 
3 9 . 8 4 1 
1 5 . 7 0 7 
1 2 . 7 1 3 

TURBINE I N L E T TEMP. 
2 0 . 3 7 0 
2 0 , 0 5 1 

2 6 . 3 9 8 
2 3 . 2 8 8 

TURBINE I N L E T TEMP, 
TURBINE INLET TEMP. 
TURBINE INLET TEMP, 
TURBINE I N L E T TEMP, 
TURBINE I N L E T TEMP. 
TURBINE INLRT TEMP. 

3 6 . b 1 7 
1 2 . 7 1 1 
3 2 . 2 9 6 
3 0 . 3 53 
2 7 . 0 2 8 
2 6 . 6 5 3 
1 6 . 2 0 4 
1 4 . 0 7 6 
1 3 . 8 1 7 
1 6 . 5 9 6 
1 4 . 2 7 0 
1 4 . 0 0 8 
1 1 . 4 7 1 
1 1 . 4 5 6 
1 1 . Z 3 0 
1 1 . 8 4 5 
1 0 . 0 S 6 

9 . 8 5 S 

5 8 . 7 2 3 
3 7 . 1 8 4 
3 4 . 5 4 1 
5 2 . 4 6 3 
3 1 . 4 7 9 
2 8 . 8 9 8 
1 8 . 3 0 9 
1 8 . 5 2 7 
1 6 . 0 8 2 
3 8 . 7 1 7 
1 8 . 7 3 7 
1 6 . 2 6 9 
3 5 . 5 9 4 
1 5 . 9 2 3 
1 3 . 4 9 0 
3 3 . 9 6 7 
1 4 . 5 2 3 
1 2 . 1 1 5 

SPTENG 
M/KG 

1 6 . 1 4 2 
1 6 . 0 3 5 
1 5 . 9 0 2 
1 6 . 1 3 1 
1 5 . 9 8 2 
1 5 . 7 9 9 
1 6 . 1 3 1 
1 5 . 9 8 2 
1 5 . 7 9 9 
1 6 . 1 3 1 
1 5 . 9 8 2 
1 5 . 7 9 9 

1 4 . 7 1 4 
1 3 . 7 0 1 

2 0 . 5 4 3 
2 0 . 4 0 4 
2 0 . 2 2 9 
2 0 . 5 4 6 
2 0 . 4 0 4 
2 0 . 2 2 9 
2 0 . 5 4 6 
2 0 . 4 0 4 
2 0 , 2 2 9 
2 0 , 5 3 0 
2 0 . 3 1 4 
2 0 . 0 9 3 
2 0 . 5 3 0 
2 0 . 134 
2 0 , 0 9 3 
2 0 . 5 1 0 
2 0 , 3 3 4 
2 0 , 0 9 3 

SPTMT 
N/KG 

1 0 , 2 2 2 
4 . 5 8 3 
2 . 7 0 8 

1 0 . 1 2 7 
4 , 5 1 4 
2 , 6 7 7 

1 0 , 8 9 0 
5 , 2 7 9 
3 , 2 0 5 

1 1 , 3 1 5 
5 . 7 5 0 
3 . 5 5 2 

1 . 3 6 0 
1 . 9 0 4 

7 . 7 3 1 
2 . 4 4 1 
1 . 3 1 5 
8 . 6 5 7 
2 . 8 3 5 
1 , 5 7 2 

1 1 , 8 5 5 
4 ,no2 
2 . 8 2 4 

1 1 . 7 1 0 
4 . 848 
2 , 7 9 2 

1 2 , 7 5 9 
5 . 7 0 4 
1 , 167 

1 1 , 170 
6 , 2 5 4 
3 . 7 4 9 



0 7 / 1 4 / 7 6 

DUAL HODE SOLID CORt NUCLEAR SPACE POWBR/PPOPULSTON SYSTEM 
NUH0C3A, SPACE NUCLEAR SYSTEM PAR.'METER STUDY-SRRIAt L I S T 

ENG 
NO. 

235 
236 
237 
23B 
239 
240 
241 
242 
243 

OB 
rwB 

0.10 
0,50 
1.00 
0. 10 
0.50 
1.00 
0.10 
0.50 
1.00 

TSOBB 
K 

1300. 
1300. 
1300. 
1420. 
1420. 
1420. 
1600. 
1600. 
1600. 

X 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

QD 
MWT/B3 

1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 

TC 
K 

3300. 
3100. 
3300. 
1300. 
3100. 
3100. 
3300. 
3300. 
3300. 

F 
KN 

HEAT 
HEAT 
HEAT 
HBAT 
HEAT 
HEAT 
HEAT 
HEAT 
HEAT 

V.IF 
M/S 

PIPB TEMP, 
PIPE TEMP. 
PIPE TRMP, 
PIPB TEMP. 
PIPB TEHP. 
PIPE TEHP, 
PlPa TEBP, 
PIPE TBMP. 
PIPE TEMP. 

ZMTOT SPMGEN .SPMHT 
KG 

BELOH 
BELOW 
BhLOW 
BJiLOW 
BELOH 
BELOH 
BELOH 
BELOH 
BELOW 

KG/KWii KG/KWE 

TURBINE INLET TEMP, 
TURBINE INLET TEMP, 
TURBINE INLE'" TEHP. 
TURBINE INLET TEMP. 
TURBINE INLET TEBP. 
TU.1BINE INLET TEMP. 
TURBINE INLET TEHP. 
TURBINE INLET TEMP. 
TURBINE INLET TEMP. 

SPTENG 
N/KG 

SPTMT 
N/KG 



Page 1, VJE Sort 0 7 / 1 1 / 7 6 

O 
I 

DUAL NODE SOLID COPB HUCIEAR SPACE POHBB/PROPOLStON SYSTB1 
N n R 0 C 3 A , SPACE NUCLEAR SYSTEM PARAHETE3 S I D D Y - V J E SORT 

BUS 
HO. 

2 1 7 
2 3 4 
2 3 3 
2 3 2 
2 3 1 
2 3 0 
2 2 9 
2 2 8 
2 2 7 
2 2 6 
2 2 5 
2211 
2 2 3 
2 2 2 
2 2 1 
2 2 0 
2 1 9 
2 1 8 
1 9 0 
192 
2 0 7 
2 0 6 
2 0 5 
204 
2 0 3 
2 0 2 
2 0 1 
2 0 0 
1 9 9 
1 9 8 
1 9 7 
1 9 6 
1 9 5 
194 
1 9 3 
1 9 1 
163 
1 8 9 
1 8 6 

QB 
HUE 

0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 10 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 10 
1 . 0 0 
0 , 5 0 
0 . 1 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 10 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 , 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
1 . 0 0 

TSUBH 
K 

1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 

X 

0 , 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 , 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 , 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 , 5 0 
0 . 5 0 

QD 
MHT/H3 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 , 
1 5 0 0 , 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 

TO 
K 

3 3 0 0 
3 3 0 0 
3 3 0 0 
3 1 0 0 
3 3 0 0 
3 3 0 0 
3 1 0 0 
3 3 0 0 
3 3 0 0 
3 300 
3300 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 1 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
1 3 0 0 
3 3 0 0 
3 1 0 0 
3 3 0 0 
3 3 0 0 
3 3 0 0 
3 1 0 0 
3 1 0 0 

F 
KN 

4 5 . 4 1 
4 5 . 4 2 
4 5 , 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 , 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 , 4 2 
4 5 , 4 2 
4 5 , 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 . 4 2 
4 5 , 4 2 
4 5 , 1 5 
4 5 , 1 6 
4 5 . 1 6 
4 5 . 1 6 
4 5 , 1 6 
4 5 , 1 6 
4 5 . 16 
4 5 . 1 6 
4 5 . 16 
4 5 , 1 6 
4 5 , 16 
4 5 , 1 6 
4 5 . 16 
4 5 . 1 6 
4 5 , 1 6 
4 5 , 1 6 
4 5 , 1 6 
4 5 , 1 6 
4 4 . 4 6 
4 ( ( . 4 7 
4 4 . 4 7 

V.TB 
H /S 

9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 . 
9 6 4 0 , 
9 6 4 0 . 
96(10. 
9 6 4 0 , 
9 6 4 0 . 
9 6 4 0 . 
9 6 1 9 . 
9 6 3 9 . 
9 6 3 9 , 
9 6 3 9 . 
9 6 3 9 . 
9 6 3 9 . 
9 6 1 9 . 
9 6 3 9 , 
9 6 1 9 . 
9 6 1 9 . 
9 6 1 9 , 
9 6 3 9 . 
9 6 3 9 . 
9 6 3 9 . 
9 6 1 9 , 
9 6 3 9 , 
9 6 1 9 , 
9 6 3 9 , 
9 6 3 6 , 
9 6 3 6 . 
9 6 3 6 . 

Z H T O T 

KG 

5 8 7 2 . 
1 2 1 1 5 . 

7 2 6 2 . 
3 3 9 7 . 

1 1 4 9 0 . 
7 9 6 2 . 
3 5 5 9 . 

1 6 2 6 9 . 
9 3 6 8 . 
3 P 7 2 . 

1 6 0 8 2 . 
9 2 6 4 . 
3 8 3 1 . 

2 8 8 9 8 . 
1 5 7 4 0 . 

5 2 4 6 . 
3 4 5 4 1 . 
1 8 5 9 2 . 

6 4 5 < ' . 
3 5 1 3 6 . 
1 2 7 1 3 . 

7 8 5 4 . 
3 9 8 4 . 

1 4 0 8 8 . 
8 5 5 4 . 
4 1 4 7 . 

1 6 8 6 7 . 
9 9 6 0 . 
4 4 5 9 . 

166 7 6 , 
9 8 5 4 , 
4 4 1 8 , 

2 9 4 P 1 . 
1 6 3 3 0 . 

5 8 3 3 , 
1 9 1 8 3 . 

8 1 2 6 . 
1 8 0 7 4 . 
2 1 0 3 1 . 

SPHOBN 
KR/KWif 

3 6 . 6 1 7 
9 . 8 5 5 

1 0 . 0 5 b 
1 1 , 8 U 5 
1 1 . 2 3 0 
1 1 . 4 5 6 
1 3 . 4 7 3 
1 4 . 0 0 9 
1 4 . 2 7 0 
1 6 . 5 9 6 
1 3 . 8 3 7 
1 4 . 0 7 6 
1 6 . 2 0 4 
2 6 . 6 5 3 
2 7 . 0 2 8 
3 0 . 3 5 8 
3 2 . 2 9 6 
3 2 . 7 3 3 
3 6 . 6 1 7 
1 2 . 2 9 6 

0 . 8 5 5 
1 0 , 0 5 6 
1 1 . 8 4 5 
1 1 . 2 3 0 
1 1 . 4 5 6 
1 3 . 4 7 3 
1 4 . 0 0 8 
1 4 . 2 7 0 
1 6 . 5 9 6 
1 3 . 8 1 7 
1 4 . 0 7 6 
16.2014 
2 6 . 6 5 3 
2 7 . 0 2 8 
3 0 . 3 « ; 8 
1 2 . 7 3 3 
3 6 . 6 1 7 
1 2 . 9 8 4 
1 5 . 9 4 0 

SP«NT 
KG/irWE 

5 8 . 7 2 3 
1 2 . 1 1 5 
1 4 . 5 2 J 
3 3 . 9 6 7 
1 3 . 4 9 0 
1 5 . 9 2 3 
3 5 . 5 9 4 
1 6 . 2 6 9 
1 8 . 7 3 7 
1 8 , 7 1 7 
1 6 . 0 8 2 
1 8 , 5 2 7 
3 8 . 3 0 9 
2 8 . 8 9 8 
3 1 . 4 7 9 
5 2 . 4 6 2 
3 4 . 5 4 1 
3 7 . 1 8 4 
6 4 . 5 9 4 
3 5 , 1 3 6 
1 2 . 7 1 3 
1 5 . 7 0 7 
3 9 . 8 « 1 
1 4 . 0 8 8 
1 7 . 1 0 7 
4 1 . 4 6 8 
1 6 . P 6 7 
1 9 . 9 2 1 
4 4 . 5 9 1 
1 6 . 6 7 6 
1 9 . 7 0 8 
a « . 1 7 9 
29.<»03 
3 2 . 6 6 0 
5 8 . 3 3 1 
3 8 . 3 6 5 
8 1 . 2 6 1 
1 8 . 0 7 4 
2 1 . 0 1 1 

SPrBNO 
H/Kr, 

2 0 . 5 4 3 
2 0 , 0 9 1 
2 0 . 3 1 4 
2 0 . 5 3 0 
2 0 . 9 9 3 
2 0 . 3 1 4 
2 0 . 5 3 0 
2 0 . 0 9 ? 
2 0 . 3 3 4 
2 0 . 5 1 0 
2 0 . 2 2 ' » 
2 0 . 4 0 4 
2 0 . 5 4 6 
2 0 . 2 2 9 
2 0 . 4 0 4 
2 0 . 5 4 6 
2 0 , 2 2 9 
2 0 , 4 0 4 
1 6 , 1 4 0 
1 5 . 9 0 2 
1 5 . 7 9 9 
1 5 . 9 8 ? 
1 6 . 1 1 1 
1 5 . 7 9 9 
1 5 . 9 8 2 
1 6 . I l l 
1 5 . 7 9 9 
1 5 . 9 H 2 
1 6 . 1 11 
1 5 . 9 0 2 
1 6 . 0 1 5 
1 6 . 142 
1 5 . 9 0 2 
1 6 . 0 1 5 
1 6 . 1 4 2 
1 6 . 0 3 5 

9 . 9 5 9 
8 . 7 3 5 
8 . 7 3 5 

oPTI ' ' ' 
M/Kf; 

7 . 7 1 3 
1.714 9 
6 . 2 S a 

1 3 . 170 
3 . 3 6 7 
5 . 7 0 4 

1 2 . 7 5 9 
2 . 7 9 2 
4 . 8148 

1 1 . 7 1 0 
2 . 8 2 4 
4 . 4 0 2 

1 1 . 8 S 5 
1 . 5 7 2 
2 . 8 f ' 5 
8 . 6 5 7 
1 . 3 1 5 
2 . U 4 3 
6 . 9 9 0 
1 . ?85 
3 . 5 5 2 
5 . 7 5 0 

1 1 . 3 3 5 
3 . 2 0 5 
5 . 2 7 9 

1 0 . 8 9 0 
2 . 6 7 7 
4 . 5 3 4 

1 0 . 1 2 7 
1 . 7 0 8 
4 . 5 8 3 

1 0 . 2 2 2 
1 . 5 ) 1 
2 . 7 6 5 
7 . 7 4 1 
2 . 154 
5 . 4 7 1 

i.a^o 
2 . 114 
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DUAL 10DB S O t I D CORE NUCLEAR SPACE POWER/P'?OPnLSI0H SYSTEM 
NU80C3A, SPACE NUCLEAR SYSTEM PARA1BTER STUDY-VJE SORT 

rt 
I 

KHG 
MO. 

1B3 
1 6 5 
1 8 0 
179 
1 7 8 
1 7 7 
1 7 6 
175 
174 
1 7 3 
172 
1 7 1 
1 7 0 
169 
168 
1 6 7 
166 
164 
2 1 0 
2 0 9 
187 
1 8 4 
1 8 1 
1 8 8 
185 
1 8 2 
136 
152 
1 5 0 
1 4 8 
146 
144 
142 
1 4 0 
1 3 8 
1 5 3 
1 5 1 
1 4 9 
147 

QB 
HWB 

1 . 0 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 10 
0 . 5 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
0 . 1 0 
0 . 5 0 
1 . 0 0 

TSOaM 
K 

1 3 0 0 . 
1 1 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 3 0 0 . 

X 

0 . 5 0 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 , 2 5 
0 , 2 5 
0 , 2 5 
0 . 2 5 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 , 5 0 
0 , 5 0 
0 . 5 0 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 

OD 
t1 i rT/B3 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 , 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

TC 
K 

3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
1 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 , 
3 0 0 0 , 
3 0 0 0 . 
3 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
3 0 0 0 . 

F 
KM 

4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 , 4 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 , 4 7 
4 4 . ( » 7 
144.47 
4 4 . 4 7 
4 4 . 4 7 
4 4 . a 7 
4 4 . 4 7 
4 4 . 4 7 
4 4 , 4 7 
4 4 , 3 5 
4 a . 3 5 
4 4 . 2 9 
4 a . 2 9 
4 4 . 2 9 
4 4 . 4 9 
4 4 . 4 9 
4 4 . 4 9 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
0 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 , 7 8 
4 7 . 7 8 

VJE 
M/S 

9 6 3 6 , 
9 6 1 6 , 
9 6 3 6 , 
9 6 3 6 , 
9 6 1 6 . 
9 6 3 6 . 
9 6 3 6 , 
9 6 1 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 1 6 . 
9 6 1 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 6 , 
9 6 1 6 . 
9 6 1 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 6 3 5 . 
9 6 3 5 . 
9 6 3 5 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 , 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 , 
9 2 2 1 . 

ZMTOT 
KG 

2 5 1 4 2 . 
3 6 8 2 0 . 
i 4 a o 5 . 

9 5 3 2 . 
5 6 5 1 . 

1 5 7 7 9 . 
1 0 2 3 2 . 

5 8 1 4 , 
1 8 5 5 8 . 
1 1 6 3 9 , 

6 1 2 6 , 
1 8 3 6 0 . 
1 1 5 2 8 , 

6 0 8 4 . 
3 1 1 7 7 . 
1 8 0 0 4 . 

7 5 0 0 . 
2 0 8 5 7 . 
2 3 2 8 8 . 
1 3 1 9 9 . 

6 0 5 2 . 
6 3 8 8 . 
6 8 4 6 . 

1 1 3 8 3 . 
1 2 8 8 2 . 
1 4 9 6 1 . 

5 8 9 7 . 
7 2 8 6 . 

1 1 5 1 5 . 
3 5 8 a , 
9 3 9 3 , 

1 6 1 0 6 . 
3 8 5 6 . 

1 5 7 6 4 . 
3 4 5 6 6 , 
1 2 1 4 0 . 

3 4 2 1 . 
7 4 8 6 . 

1 6 2 9 3 . 

SPHGEN 
KG/KWR 

2 0 . 0 5 1 
3 2 . 2 4 6 

9 . 8 5 5 
1 0 . 0 5 6 
1 1 . 8 4 5 
1 1 . 2 1 0 
1 1 . 4 S 6 
1 3 . 4 7 1 
1 4 . 0 0 8 
1 4 . 2 7 0 
1 6 . 5 9 6 
1 3 . 8 3 7 
1 4 . 0 7 6 
1 6 . 2 0 4 
2 6 . 6 5 1 
2 7 . 0 2 8 
3 0 , 1 5 0 
3 2 . 7 3 1 
2 0 . 0 5 1 
2 0 . 3 7 0 
1 5 , 2 - » 0 
1 8 . 6 2 9 
2 3 . 2 1 1 
1 3 . 2 1 5 
1 6 , 2 1 2 
2 0 , 1 7 0 
3 6 , 6 1 7 
1 0 , 0 5 6 
1 1 . 2 3 0 
1 3 . 4 7 3 
1 4 , 2 7 0 
1 3 . 8 3 7 
1 6 . 2 0 4 
2 7 . 0 2 8 
3 2 . 2 9 6 

9 . 8 5 5 
1 1 . 8 4 5 
1 1 . 4 5 6 
1 4 . 0 0 8 

S P I t I T 
KG/KWE 

2 5 . 1 4 2 
1 6 . 8 2 0 
1 4 . 4 0 5 
1 9 . 0 6 3 
5 6 . 5 1 4 
1 5 . 7 7 9 
2 0 . 4 6 4 
5 8 . 1 4 1 
1 8 . 5 5 8 
2 3 . 2 7 7 
6 1 . 2 6 5 
1 8 . 3 6 0 
2 3 . 0 5 7 
6 0 . 8 4 4 
3 1 . 1 7 7 
3 6 . 0 0 8 
74.«»98 
4 1 . 7 1 3 
2 3 . 2 8 8 
2 6 . 3 9 8 
6 0 . 5 2 2 
6 3 , 8 8 1 
6 8 , 4 6 3 
2 2 , 7 6 6 
2 5 , 7 6 1 
2 9 , 9 2 2 
5 8 , 9 6 9 
1 4 , 5 7 2 
1 3 . 5 1 5 
3 5 . 8 4 1 
1 8 . 7 8 6 
1 6 . 1 0 6 
1 8 . 5 5 5 
3 1 . 5 2 9 
1 4 . 5 6 6 
1 2 . 1 4 0 
3 4 . 2 1 3 
1 5 . 9 7 3 
1 6 . 2 9 3 

SPTBNG 
N/KG 

8 . 7 3 5 
9 . 8 3 1 
9 . 7 7 4 
9 . 8 7 4 
9 . 9 5 6 
9 . 7 7 4 
9 . a 7 M 
9 . 9 5 6 
9 . 7 7 9 
9 . 3 7 9 
9 . 9 5 6 
9 , 8 1 1 
9 . 9 0 3 
9 . 9 6 2 
9 . 8 1 1 
9 . 9 0 3 
9 . 9 6 2 
9 . 9 0 4 

1 3 . 7 0 1 
1 4 . 7 1 4 

9 . 7 8 H 
9 . 7 8 8 
9 . 7 8 8 
9 . 1 1 6 
9 . 3 1 6 
9 . 3 1 6 

2 1 . 3 7 4 
2 1 . 1 5 8 
2 0 . 9 1 0 
2 1 . 3 6 0 
2 1 . 1 5 8 
2 1 . 0 5 0 
2 1 . 176 
2 1 . 2 3 0 
2 1 . 0 5 0 
2 0 . 9 1 0 
2 1 . 3 6 0 
2 1 . 1 5 M 
2 0 . 4 1 0 

SPTMT 
H/Kr, 

1 . 7 6 9 
1 . 2 0 9 
3 . 0 8 7 
4 . 6 6 6 
7 . 8 6 9 
2 , 8 1 8 
4 , 3 4 6 
7 . 6 a 9 
7. 196 
1 , 8 2 1 
7 . 2 5 9 
2 , 4 2 ? 
1 . 8 5 7 
7 . 109 
1 . 4 2 6 
2 . 4 7 0 
5 . 9 3 0 
2 . 1 3 ? 
1 . 9 0 9 
1 . 3 6 0 
7 . 3 1 8 
6 . 9 3 1 
6 . 4 6 9 
3 , 9 0 9 
3 , 4 5 a 
2 , 9 7 a 
8 . 102 
6 . 5 5 7 
3 . ' 115 

1 1 . 3 3 1 
5 . 0 8 6 
2 . 9 6 6 

1 2 . 3 9 2 
3 , 0 1 1 
1 . 182 
3 . 9 3 6 

1 3 , 9 6 5 
5 . 9 3 2 
2 . 9 J ? 
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DUAL NODB SOLID COHE NUCLEAR SPACE POWBR/PROPULSIOH SYSTEM 
N0BnC3A, SPACE NUCLEAR SYSTEM PARAMETER STUDY-VJE SORT 

O 
I 

BHO 
HO. 

145 
1 4 3 
1 4 1 
1 3 9 
137 
1 0 9 
1 2 6 
1 2 5 
124 
123 
122 
1 2 1 
120 
1 1 9 
118 
1 1 7 
1 1 6 
1 1 5 
114 
1 1 3 
112 
1 1 1 
1 1 0 

8 2 
84 
9 9 
9 8 
9 7 
9 6 
9 5 
9 4 
9 3 
9 2 
9 1 
9 0 
8 9 
8 8 
8 7 
8 6 

OB 
HHB 

0 . 1 0 
0 . 5 0 
1 , 0 0 
0 , 1 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
1 . 0 0 
0 , 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 , 1 0 
1 , 0 0 
0 . 5 0 

TSOBB 
K 

1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 , 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 

X 

0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 , 2 5 
0 , 3 3 
0 , 3 3 
0 , 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 

0 0 
111IT/H3 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

TC 
K 

3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
1 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
1 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 , 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 

P 
KM 

4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 6 2 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
a 7 . 6 3 
a 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 6 3 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 , 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 
4 7 . 2 6 

V.TB 
M/S 

9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
4 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 0 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 1 9 . 

ZMTOT 
KG 

3 8 9 6 . 
9 2 8 8 . 

2 8 9 2 3 . 
5 2 7 1 . 

1 8 6 1 7 . 
6 4 8 5 . 

1 2 7 3 9 . 
7 8 7 9 . 
4 0 0 9 . 

1 4 1 1 3 . 
H 5 7 9 . 
4 1 7 2 . 

1 6 8 9 2 . 
9 9 8 6 . 
4 4 8 5 . 

1 6 7 0 2 . 
9 8 7 9 . 
4 4 4 3 . 

2 9 5 1 9 . 
1 6 3 5 5 , 

5 H 5 9 . 
3 5 1 6 1 , 
1 9 2 0 8 , 

8 1 5 4 , 
3 6 8 4 8 , 
1 4 4 3 3 . 

9 5 6 0 , 
5 6 7 9 , 

1 5 8 0 7 , 
1 0 2 6 0 . 

5 8 4 2 . 
1 8 5 8 6 . 
1 1 6 6 6 . 

6 1 5 4 . 
1 8 3 8 8 . 
1 1 5 5 6 . 

6 1 1 2 . 
3 1 2 0 5 . 
1 8 0 3 2 . 

SPMGEN 
KG/KWE 

1 6 . 5 9 6 
1 4 . 0 7 6 
2 6 . f " ; 3 
1 0 . 3 5 8 
3 2 . 7 3 1 
1 6 . 6 1 7 

9 . 8 5 5 
1 0 . 0 5 6 
1 1 . 0 4 5 
1 1 . 2 3 0 
1 1 , 4 5 6 
1 1 . 4 7 1 
1 4 . 0 0 8 
1 4 , 2 7 0 
1 6 , 5 4 6 
1 3 , 0 37 
1 4 . 0 7 6 
1 6 . 2 0 4 
2 6 . 6 5 3 
2 7 . 0 2 8 
3 0 . 3 5 8 
3 2 . 2 4 6 
3 2 . 7 1 3 
3 6 . 6 1 7 
3 2 . 2 9 6 

9 . 8 5 5 
1 0 , 0 5 6 
1 1 . 8 4 5 
1 1 , 2 3 0 
1 1 . 4 5 6 
1 3 . 4 7 1 
1 4 . 0 0 8 
1 4 . 2 7 0 
1 6 . 5 9 6 
1 3 . 8 3 7 
1 4 . 0 7 6 
1 6 . 2 0 4 
2 6 . 6 5 3 
2 7 . 0 ? 8 

S P N « r 
KG/KWE 

1 8 . 9 6 4 
1 8 . 5 7 7 
2 8 . 9 2 3 
5 2 . 7 0 9 
3 7 . 2 1 4 
6 4 , 8 4 4 
1 2 . 7 3 9 
1 5 . 7 5 8 
4 0 . 0 9 5 
1 4 . 1 1 3 
1 7 . 1 5 8 
« 1 , 7 2 2 
1 6 . 8 9 2 
1 9 . 9 7 2 
4 4 . 8 4 5 
1 6 . 7 0 2 
1 9 . 7 5 4 
a a . a 3 3 
2 9 . 5 1 8 
3 2 . 7 1 1 
5 8 . 5 8 7 
3 5 . 1 6 1 
3 8 . 4 1 6 
8 1 . 5 4 0 
3 6 . 8 4 8 
1 4 . 4 3 3 
1 9 . 114 
5 6 . 7 0 4 
1 5 . 8 0 7 
2 0 . 5 1 9 
5 8 . 4 2 1 
1 8 . 5 8 6 
2 3 . 3 1 3 
6 1 . 5 4 5 
1 8 . 3 8 8 
2 3 . 1 1 2 
6 1 . 1 2 4 
3 1 , 2 0 5 
3 6 . 0 6 a 

SPTENG 
N/KG 

2 1 . 3 6 0 
2 1 . 2 3 0 
2 1 . 0 5 0 
2 1 . 3 7 6 
2 1 . 2 3 0 
1 6 . 8 6 8 
1 6 . 5 1 6 
1 6 . 7 0 5 
1 6 . 8 6 0 
1 6 . 5 1 6 
1 6 . 7 0 5 
1 6 . 8 P n 
1 6 . 5 1 6 
1 6 . 7 0 5 
1 6 . 8 6 0 
1 6 . 6 2 1 
1 6 . 7 6 0 
1 6 . 8 7 2 
1 6 . 6 2 3 
1 6 . 7 6 0 
1 6 . 8 7 2 
1 6 . 6 2 3 
1 6 . 7 6 1 
1 0 , 5 1 9 
1 0 . 3 H a 
1 0 . 3 2 5 
1 0 . a 3 0 
1 0 . 5 1 5 
1 0 . 3 2 5 
1 0 . 4 1 0 
1 0 . 5 1 5 
1 0 . 1 2 5 
1 0 , 4 1 0 
1 0 , 5 1 5 
1 0 . 3 8 4 
1 0 . 4 6 0 
1 0 . 5 2 2 
1 0 . 1 8 4 
1 0 . 4 6 0 

SPTMT 
N/KG 

12 .?6 -> 
5 . 1 4 4 
1 . 6 5 2 
9 . 0 6 4 
2 . 5 6 6 
7 . 3 a a 
3 . 7 3 9 
6 . 0 4 5 

1 t . H 7 9 
1 . 1 7 5 
5 . 5 5 1 

1 1 . 4 1 5 
2 . 8 1 9 
4 . 7 6 9 

1 0 . 6 2 0 
2 . 8 5 2 
4 . 8 2 1 

1 0 . 7 1 4 
1 . 6 1 1 
2 . 9 1 2 
8 . 1 2 9 
1 . 1 5 5 
2 , 4 8 0 
5 , 7 9 5 
1 , 2 8 1 
3 , 2 7 5 
4 . 9 U t t 
8 . 3 2 2 
2 , 9 9 0 
4 . 6 0 7 
8 . 0 4 0 
2 . 5a 3 
4 . 0 5 1 
7 . 6 7 9 
2 . 5 7 0 
4 . 0 9 0 
7 . 7 3 2 
1 . 5 1 5 
2 . 6 2 1 



0 7 / 1 3/7t , 
Page 4 , VJE Sort 

DUAL HODK SOLID CORE NUCLEAR TPACB POHER/PROPUISTOH SYSTEM 
N0ROC3A, SPACE NUCLEAR SYSTEM PARAMETER S I U D Y - V J E SORT 

n 
I 

4?-

BHG 
BO. 

85 
83 
105 
104 
102 
101 
103 
100 
55 
28 
62 
59 
56 
61 
58 
2 

44 
41 
38 
45 
42 
39 
18 
17 
16 
15 
14 
13 
12 
11 
63 
60 
57 
36 
35 
311 
33 
32 
31 

QB 
MHB 

0.10 
0.50 
1.00 
0.50 
1.00 
0.50 
0. 10 
0.10 
0.10 
0.10 
0.50 
0.50 
0.50 
0.10 
0.10 
0.50 
0.50 
0.50 
0.50 
1.00 
1.00 
1,00 
1.00 
0,50 
0.10 
1.00 
0.50 
0.10 
1.00 
0.50 
1.00 
1.00 
1.00 
1.00 
0.50 
0.10 
1.00 
0.50 
0.10 

TSUDM 
K 

1420. 
1300. 
1420. 
1420. 
1300. 
1300. 
1420. 
1300. 
1300. 
1300. 
1600. 
1420. 
1300. 
1600. 
1420. 
1300. 
1600. 
1420. 
1300-
1600. 
1420. 
1300. 
1600. 
1600. 
1600. 
Ia20. 
ia20. 
1420. 
1300. 
1300. 
1600. 
1420. 
1300. 
1600. 
1600. 
1600. 
1420. 
1420. 
1420. 

X 

0.25 
0.25 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 

OD 
HHT/H3 

500. 
500, 
500. 
500. 
500. 
500. 
500. 
500. 
1500. 
1000. 
1500. 
1500. 
1500. 
1500. 
1500. 
500. 

1000. 
1000. 
1000. 
1000. 
1000. 
1000. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 

1500. 
1500. 
1500. 
1000. 
1000. 
1000. 
1000. 
1000. 
1000. 

TC 
K 

3000 
1000 
3000 
3000 
3000 
3000 
1000 
3000 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 
2700 

F 
KM 

4 7 . 2 6 
4 7 . 2 6 
4 6 . 3 6 
4 6 . 3 6 
4 6 . 3 6 
4 6 . 36 
4 6 . 1 8 
4 6 . 18 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 8 
5 0 . 4 4 
5 0 . 4 4 
5 0 . 4 4 
5 0 . 4 4 
5 0 . 4 4 
5 0 . 4 4 
5 0 . 3 8 
5 0 . 3 8 
5 0 . 3 8 
5 0 . 3 8 
5 0 . 3 8 
5 0 . 3 8 
5 0 . 3 8 
5 0 . 3 8 
5 0 . 5 2 
5 0 . 5 2 
5 0 . 5 2 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 
5 0 . 4 9 

VJB 
M/S 

9219. 
9219. 
9217, 
9217. 
9217. 
9217. 
9216. 
9216. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 
8776. 

ZMTOT 
KG 

7528. 
20885. 
21052. 
12904. 
25163. 
14981. 
6409. 
6867. 
5928, 
6516, 
9319. 

15795. 
18647. 
3886. 
5102. 

20920. 
7911. 
8611. 

10017. 
12770. 
iaia5. 
16924. 
14467. 
9594. 
5714. 

15842. 
10294. 
5877. 

18620. 
11701. 
16137. 
28954. 
34597. 
16733. 
9911. 
4475. 

29550. 
16187. 

5 8 9 0 . 

SPMGEH 
KG/KWR 

3 0 . 3 5 8 
3 2 . 7 3 3 
1 5 . 9 4 0 
1 6 . 2 1 2 
2 0 . 0 5 1 
2 0 . 3 7 0 
1 8 . 6 2 9 
2 3 . 2 1 1 
3 6 . 6 1 7 
3 6 . 6 1 7 
1 4 . 0 7 6 
2 7 . 0 2 9 
3 2 . 7 3 3 
1 6 . 2 0 4 
3 0 . 3 5 8 
3 2 . 7 3 1 
1 0 . 0 ' i 6 
1 1 . 4 5 6 
1 4 . 2 7 0 

9 . 8 5 5 
1 1 . 2 3 0 
1 4 . 0 0 8 

9 . 8 5 5 
1 0 . 0 5 6 
1 1 . 8 4 5 
1 1 . 2 3 0 
1 1 . 4 5 6 
1 3 . a 7 3 
i a . 0 0 8 
ia.270 
1 1 . 8 3 7 
2 6 . 6 5 1 
3 2 . 2 4 6 
1 3 . 8 1 7 
1 4 . 0 7 6 
1 6 . 2 0 4 
2 6 . 6 5 3 
2 7 . 0 2 8 
3 0 . 3 5 8 

SPMHT 
KG/KWE 

7 5 . 2 7 8 
4 1 . 7 6 9 
2 1 . 0 5 2 
2 5 . 8 0 8 
2 5 . 1 6 3 
2 9 . 9 6 7 
6 4 . 0 9 3 
6 8 . 6 7 5 
5 9 . 2 7 5 
6 5 . 1 6 4 
1 8 . 6 3 8 
3 1 . 5 9 0 
3 7 . 2 9 5 
3 8 . 8 6 2 
5 3 . 0 1 5 
4 1 . 8 3 9 
1 5 . 8 2 1 
1 7 . 2 2 1 
2 0 . 0 3 5 
1 2 . 7 7 0 
1 4 . 1 4 5 
1 6 . 9 2 4 
1 4 . 4 6 7 
1 9 . 1 8 8 
5 7 . 1 3 8 
1 5 . 8 4 2 
2 0 . 5 8 8 
5 8 . 7 6 6 
1 8 . 6 2 0 
2 3 . a 0 2 
1 6 . 137 
2 8 . 9 5 9 
3 9 . 5 9 7 
1 6 . 7 3 3 
1 9 . 8 2 2 
4 4 . 7 5 0 
2 9 . 5 5 0 
3 2 . 7 7 4 
5 8 . 9 0 3 

SPTBNG 
N/KG 

10.522 
10.460 
9.068 
9.662 
9.060 
9.662 
10.158 
10.158 
22.283 
17.685 
22.134 
27.134 
22.134 
22.284 
22.284 
11.086 
17.499 
17.494 
17.494 
17.302 
17.302 
17.102 
10.922 
11.031 
11.122 
10.922 
11.031 
11.122 
10.922 
11.033 
21.464 
21.960 
21.96'I 
17.430 
17.572 
17.687 
17.030 
17.572 
17.687 

SPTMT 
N/KG 

6. 278 
2.263 
2.202 
3.54J 
i.oa? 
1 . 0 4 0 
7 . 2 0 5 
6 . 7 2 5 
8 . 5 1 8 
7 . 7 4 8 
5 . 4 1 8 
1 . 1 9 7 
2 . 7 0 8 

1 2 . 9 9 2 
4 . 0 2 4 
2 . , 4 1 3 

176 
, 8 5 8 
, 0 1 5 
, 9 S 0 
, 5 6 6 

2 . 9 8 0 
3 . 4 8 2 
5 . 2 5 1 
8 . 8 1 6 
3 . 180 
4 . 8 9 4 
8 . 5 7 2 
2 . 7 0 5 
4 . 3 0 5 
3 . 1 3 1 
1 . 7 4 5 
1 . 4 6 0 
1 . 0 1 7 
5 . 0 9 4 

1 1 . 2 8 1 
1 . 7 0 9 
1 . 0 8 1 
8 . 5 7 ^ 



c » » e . 07 /11 /76 
Page 5 , VJB Sor t 
DUAL NODE SOLID CORE HUCIEAR SPACE POHER/PROPULSTON SYSTEM 
NUROCIA, SPACE NUCLEAR SYSTEM PARAMETER STUDY-VJE SORT 

O 
I 

BN6 
HO. 

30 
29 
10 

9 
8 
7 
6 
5 
4 
3 

4 3 
4 0 
37 
7 2 
7 1 
69 
6 8 
66 
6 5 
7 0 
6 7 
6 4 

1 
2 1 
2 0 

OE 
nwB 

1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
1 . 0 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 10 
1 . 0 0 
0 . 5 0 

TSOBN 
K 

1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 

X 

0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 .33 
0 .33 
0 .33 
0 .33 
0 .33 
0 . 2 5 
0 . 5 0 
0 .50 

QO 
HHT/tl3 

1000. 
1000. 

5 0 0 . 
5 0 0 . 
500 . 
5 0 0 . 
500 . 
5 0 0 . 
500 . 
5 0 0 . 

1000, 
1000. 
1000, 
1500, 
1500, 
1500. 
1500. 
1500. 
1500 . 
1500. 
1500. 
1500. 

5 0 0 . 
5 0 0 . 
500 . 

TC 
K 

2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2700 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 
2 7 0 0 

P 
KN 

5 0 . 4 9 
5 0 . 4 9 
5 0 . 3 8 
5 0 . 4 8 
5 0 . 4 8 
5 0 . 4 8 
5 0 . 4 8 
5 0 . 4 8 
5 0 . 4 8 
5 0 . 4 8 
5 0 . 3 9 
5 0 . 3 9 
5 0 . 3 9 
5 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
5 0 . 0 0 
5 0 . 3 6 
5 0 . 3 6 
5 0 . 36 
5 0 . 5 0 
0 8 . 5 9 
4 8 . 5 9 

VJB 
M/S 

8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 , 
8 7 7 6 , 
8 7 7 6 , 
8 7 7 6 . 
8 7 7 6 , 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 , 
8 7 7 6 , 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 5 . 
8 7 7 1 . 
8 7 7 1 . 

ZHTOT 
KG 

3 5 1 9 3 . 
1 9 2 4 0 . 

6 1 8 9 . 
1 8 4 2 3 . 
1 1 5 9 1 . 

6 1 0 7 . 
3 1 2 4 0 . 
1 8 0 6 7 . 

7 5 6 2 . 
3 6 8 8 2 . 

4 0 4 1 . 
4 2 0 3 . 
4 5 1 6 . 

1 2 1 7 0 . 
7 1 1 6 . 

1 3 5 4 0 . 
8 0 1 6 . 

1 6 3 2 1 . 
9 4 2 3 . 
1 4 5 1 . 
3 6 1 4 . 
3 9 2 6 , 
8 1 8 7 , 

2 5 1 9 0 , 
1 5 0 1 0 . 

SPMGEN 
KG/KWE 

3 2 . 2 4 6 
1 2 . 7 1 1 
1 6 . 5 9 6 
1 3 . 8 1 7 
1 4 . 0 7 6 
1 6 , 2 0 4 
2 6 . 6 5 3 
2 7 . 0 2 9 
3 0 . 3 5 8 
3 2 . 2 9 6 
1 1 . 8 0 5 
1 3 . 4 7 1 
1 6 . 5 9 6 

9 . 8 5 5 
1 0 . 0 5 6 
1 1 . 2 3 0 
1 1 . 4 5 6 
1 0 . 0 0 8 
1 4 . 2 7 0 
1 1 . 8 4 5 
1 3 . 4 7 3 
1 6 . 5 9 6 
3 6 . 6 1 7 
2 0 , 0 5 1 
2 0 . 3 7 0 

SPMMT 
KG/KHE 

3 5 . 1 9 3 
3 8 . 4 7 9 
6 1 . 8 8 9 
1 8 . 4 2 3 
2 3 . 1 8 2 
6 1 . 0 7 1 
1 1 . 2 0 0 
3 6 . 1 3 4 
7 5 . 6 2 5 
3 6 . 8 8 2 
0 0 . 0 0 6 
4 2 . 0 3 3 
0 5 . 1 5 6 
1 2 . 170 
1 4 . 6 3 2 
1 3 . 5 4 0 
1 6 . 0 3 2 
1 6 . 3 2 3 
1 8 . 8 4 6 
3 4 . 5 1 0 
3 6 . 1 3 7 
3 9 . 2 6 0 
8 1 . 8 7 1 
2 5 . 1 9 0 
3 0 . 0 2 0 

SPTBNG 
N/KG 

1 7 . 0 3 0 
1 7 . 5 7 2 
1 1 . 1 2 3 
1 1 . 0 0 7 
1 1 . 0 8 7 
1 1 . 1 5 1 
1 1 . 0 0 7 
1 1 . 0 8 7 
1 1 . 1 5 1 
1 1 . 0 0 7 
1 7 . 6 0 5 
1 7 . 6 0 S 
1 7 . 6 4 5 
2 1 . 7 7 1 
2 2 . 0 2 6 
2 1 . 7 7 1 
2 2 . 0 2 6 
2 1 . 7 7 1 
2 2 . 0 2 6 
2 2 . 2 2 2 
2 2 . 2 2 2 
2 2 . 7 2 2 
1 1 . 1 6 0 

9 . 4 5 ^ ; 
1 0 . 0 7 0 

SPTMT 
N/KG 

1 . 0 3 5 
2 . 6 2 4 
8 . 1 0 0 
2 . 7 0 0 
4 . 1*̂ 5 
8 . 2 1 2 
1 . 6 1 6 
2 . 7 4 0 
6 . 6 7 5 
1 . 3 6 9 

12 .47-? 
1 1 . 9 8 9 
1 1 . 1 6 0 

4 . 1 4 1 
6 . 8 f l 8 
^ . 7 2 1 
6 . 2 8 7 
3.01)7 
5 . 1 4 8 

1 4 . 5 4 0 
1 1 . 4 1 7 
1 2 . 8 2 8 

6 . 164 
1 . 4 2 4 
1 . 2 3 7 



Page I, ZMTOT Sort 
0 7 / 1 3 / 7 6 

DUAL BODB S 3 L I 0 CTRE NUCLEAR SPArB POHFR/PROPULSTON SYSTEM 
NUH0C3A, SPACE NUCLEAR SYSTEH PARAMETER STUDY-ZMTOT S n n i 

rt 
I 

BHG 
NO. 

2 3 2 
151 

7 0 
2 2 9 
1 4 8 

6 7 
2 2 3 
142 
2 2 6 

6 1 
1 4 5 

64 
2 0 5 
124 

4 3 
2 0 2 
1 2 1 

40 
1 9 6 
1 1 5 
1 9 9 

34 
1 1 8 

37 
2 2 0 
139 

58 
178 

97 
16 

175 
1 9 3 

9 4 
1 1 2 
2 1 7 

13 
3 1 

136 
55 

OB 
HBE 

0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 .10 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 .10 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 .10 
0 . 10 
0 .10 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 

Tsoan 
K 

1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 0 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 1 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 0 2 0 . 
1 0 2 0 . 
1 0 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 , 
1 3 0 0 . 
1 0 2 0 . 
1 0 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 0 2 0 . 
1 3 0 0 . 
1 3 0 0 . 

X 

0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 , 2 5 
0 . 2 5 
0 , 3 3 
0 . 3 3 
0 , 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 

QD 
HHT/M3 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 , 
1 5 0 0 , 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 , 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

TC 
K 

3 3 0 0 . 
1 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
1 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 3 0 0 , 
3 0 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 

P 
KN 

4 5 . 4 2 
4 7 . 7 8 
5 0 . 36 
4 5 . 4 2 
4 7 . 7 8 
5 0 . 3 6 
4 5 , 4 2 
4 7 , 7 8 
4 5 , 4 2 
5 0 , 4 9 
4 7 . 7 8 
5 0 . 3 6 
4 5 . 1 6 
4 7 . 6 1 
5 0 . 3 9 
0 5 . 16 
0 7 . 6 3 
5 0 . 3 9 
0 5 . 1 6 
0 7 . 6 3 
0 5 . 1 6 
5 0 . 0 9 
0 7 . 6 3 
5 0 . 1 9 
0 5 . 0 2 
0 7 . 7 8 
5 0 . 0 9 
0 4 . 4 7 
4 7 . 2 6 
5 0 . 3 8 
4 4 . 4 7 
4 5 . 16 
4 7 . 2 6 
0 7 . 6 3 
4 5 . 4 1 
5 0 . 1 8 
5 0 . 4 9 
4 7 . 7 8 
5 0 . 4 9 

VJB 

n/s 
9 6 4 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 4 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 4 0 . 
9 2 2 1 . 
9 6 0 0 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
8 7 7 6 . 
4 6 1 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
9 6 1 9 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 * 0 . 
9 2 2 1 . 
8 7 7 6 . 
4 6 3 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 3 6 . 
9 6 3 9 . 
9 2 1 9 . 
9 2 2 1 . 
9 6 4 0 . 
8 7 7 6 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 

7.HT3T 
KG 

3 3 9 7 . 
3 0 2 1 . 
3 0 5 1 . 
3 5 5 9 . 
3 5 8 0 . 
3 6 1 0 . 
3 8 3 1 . 
3 8 5 6 . 
3 8 7 2 . 
3 8 8 6 . 
3 8 9 6 . 
3 9 2 6 . 
3 9 8 0 . 
0 0 0 9 . 
4 0 0 1 . 
4 1 4 7 . 
4 1 7 2 . 
4 2 0 3 . 
4 4 1 8 . 
4 4 4 3 . 
4 4 5 9 . 
4 4 7 5 . 
0 4 8 5 . 
4 5 1 6 . 
5 2 4 6 . 
5 2 7 1 . 
5 3 0 2 . 
5 6 5 1 . 
5 6 7 9 . 
5 7 1 4 , 
5 8 1 4 . 
5 8 3 1 . 
5 8 4 2 , 
5 8 5 9 , 
5 8 7 2 . 
5 8 7 7 . 
5 8 9 0 . 
5 8 9 7 . 
5 4 2 8 . 

SPMGEN 
KG/KHE 

1 1 . 8 4 5 
1 1 . 8 0 5 
1 1 . 8 0 5 
1 3 . 0 7 3 
1 3 . a 7 1 
1 3 . 0 7 3 
1 6 . 2 0 0 
1 6 . 2 0 0 
1 6 . 5 9 6 
1 6 . 2 0 4 
16."^46 
1 6 . 5 9 6 
1 1 . 8 0 5 
1 1 . 8 0 5 
1 1 . 8 0 5 
1 1 . 0 7 1 
1 1 . 0 7 1 
1 3 . 4 7 3 
1 6 . 2 0 4 
1 6 . 2 0 4 
1 6 . 5 4 6 
1 6 . 2 0 4 
1 6 . 5 9 6 
1 6 . 5 9 6 
3 0 . 3 5 8 
3 0 . 3 5 8 
3 0 . 1 5 8 
1 1 . 8 4 5 
1 1 . 8 4 5 
1 1 . 8 4 5 
1 3 . 4 7 3 
1 0 . 3 5 8 
1 3 . 4 7 3 
1 0 . 3 5 8 
1 6 . 6 1 7 
1 1 . 4 7 1 
3 0 . 3 58 
1 6 . 6 1 7 
1 6 . 6 1 7 

SPMHT 
KG/KHE 

3 3 . 9 6 7 
3 4 , 2 1 1 
3 4 , 5 1 0 
3 5 , 5 9 4 
1 5 . 8 4 1 
3 6 . 1 3 7 
3 8 . 3 0 9 
3 8 . 5 5 5 
1 8 . 7 1 7 
1 8 . 8 6 2 
3 8 . 9 6 4 
3 9 . 2 6 0 
3 9 . 8 4 1 
4 0 . 0 9 5 
4 0 . 0 0 6 
4 1 . 4 6 8 
4 1 . 7 2 2 
4 2 . 0 3 3 
4 4 . 179 
4 4 . 4 3 3 
4 4 . 5 9 1 
4 4 . 7 5 0 
0 0 . 8 0 5 
4 5 . 1 5 6 
5 2 . 0 6 2 
5 2 . 7 0 9 
5 3 . 0 1 5 
5 6 . 5 1 0 
5 6 . 7 4 0 
5 7 . 1 1 8 
5 8 . 1 0 1 
5 8 . 3 1 1 
5 8 . 0 2 1 
5 8 . 5 8 7 
5 8 . 7 2 3 
5 8 . 7 6 6 
5 8 . 9 0 3 
5 8 . 9 6 9 
5 9 . 2 7 5 

SPTBNG 
N/KG 

2 0 . 5 3 0 
2 1 . 3 6 0 
2 2 . 2 2 2 
2 0 . 5 3 0 
2 1 . 3 6 0 
2 2 . 2 2 2 
2 0 . 5 4 6 
2 1 . 3 7 6 
2 0 . 5 3 0 
2 2 . 2 8 4 
2 1 . 3 6 0 
2 2 . 2 2 ? 
1 6 . 1 1 1 
1 6 , 9 6 0 
1 7 . 6 0 5 
1 6 . 1 3 1 
1 6 . 8 6 0 
1 7 . 6 4 5 
1 6 . 142 
1 6 . 8 7 2 
1 6 . I l l 
1 7 . 6 8 7 
1 6 . 8 6 0 
1 7 . 6 4 5 
2 0 . 5 0 6 
2 1 . 3 7 6 
2 2 . 2 8 4 

9 . 9 S 6 
1 0 . 5 1 5 
1 1 . 1 2 2 

9 . 9 5 6 
1 6 . 1 4 2 
1 0 . 5 1 5 
1 6 . 8 7 ? 
2 0 , 5 4 3 
1 1 , 1 2 ? 
1 7 , 6 8 7 
2 1 . 1 7 4 
2 2 . 2 8 3 

SPTMT 
N/KG 

1 3 . 3 7 0 
1 1 . 9 6 5 
1 4 . 5 9 0 
1 2 . 7 5 9 
1 1 . 1 3 1 
1 3 . 9 3 7 
1 1 . 8 5 * ; 
1 2 . 3 9 2 
1 1 . 7 3 0 
1 2 . 9 9 ? 
1 2 . 2 6 2 
1 2 . 8 2 8 
1 1 . 3 1 5 
1 1 . 8 7 9 
1 2 . 0 7 2 
1 0 . 8 9 0 
1 1 . 0 1 5 
1 1 . 9 8 9 
1 0 . 2 2 2 
1 0 . 7 1 9 
1 0 . 1 2 7 
1 1 . 2 8 1 
1 0 . 6 2 0 
1 1 . 1 6 0 

8 . 6 5 7 
9 . 0 6 0 
4 . 5 2 0 
7 . H 6 9 
8 . 3 2 2 
8 . 8 1 6 
7 . 6 0 9 
7 . 7 0 1 
8 . 0 9 0 
8 . 1 2 9 
7 . 7 1 1 
8 . 5 7 2 
8 . 5 7 2 
8 . 102 
1 . 5 1 8 



Page 2. z»fr(rrsort ol/^^/l^ 

DUAL MODE S 1 L I D CORE NUCI EAR SPACE P0HE.1/Prt,)PUI.S TO N SY'^TEM 
N0ROC3A, SPACE NUCLEAR SYSTEM PIRAMRTER SrUDY-ZMTOT -^(iRT 

O 

BN6 
NO. 

187 
169 
88 

172 
7 

91 
10 

184 
103 
190 
109 
28 

181 
100 
23 3 
152 
71 

166 
05 
4 

206 
125 
00 

230 
149 
68 

163 
82 
1 

203 
122 
41 
224 
143 
62 

227 
146 
65 
179 

QB 
RHE 

0.10 
0.10 
0.10 
0, 10 
0.10 
0, 10 
0,10 
0,10 
0,10 
0,10 
0.10 
0.10 
0,10 
0.10 
0.50 
0,50 
0,50 
0.10 
0,10 
0.10 
0.50 
0.50 
0.50 
0.50 
0.50 
0,50 
0,10 
0,10 
0,10 
0,50 
0.50 
0.50 
0.50 
0,50 
0.50 
0.50 
0.50 
0.50 
0.50 

TSOBN 
R 

1600. 
1600. 
1600. 
1300. 
1600. 
1300. 
1300. 
1420. 
1420. 
1300. 
1300. 
1300. 
1300. 
1300. 
1600. 
1600. 
1600. 
1420. 
1420. 
1420. 
1600. 
1600. 
1600. 
1420. 
1420. 
1420. 
1300. 
1300. 
1300. 
1420. 
1420. 
1420. 
1600. 
1600. 
1600. 
1300. 
1300. 
1300. 
1600. 

X 

0.50 
0.25 
0.25 
0.33 
0.25 
0.33 
0.33 
0.50 
0.50 
0.25 
0.25 
0.25 
0.50 
0.50 
0,33 
0,33 
0.33 
0.25 
0.25 
0.25 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.25 
0.25 
0.25 
0.33 
0.33 
0.3 3 
0.25 
0,25 
0.25 
0.33 
0.33 
0.33 
0.33 

QD 
MHT/M1 

500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 

1000. 
1000. 
1000. 
500. 
500. 

1500. 
1500. 
1500. 
500. 
500. 
500. 

1000. 
1000. 
1000. 
1500, 
1500, 
1500, 
500. 
500. 
500. 

1000. 
1000. 
1000. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
500. 

TC 
K 

3300. 
3300. 
3000. 
3300. 
2700. 
3000. 
2700. 
3300. 
3000. 
3100. 
3000. 
2700. 
3100. 
3000. 
3100. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
1100. 
3000. 
2700. 
3300. 
3000, 
2700, 
3300. 
1000. 
2700, 
3100. 
3000. 
2700. 
3300. 
3000. 
2700. 
3100. 

F 
KN 

44.29 
44.07 
07.26 
00.07 
50.48 
47.26 
50.38 
44.29 
46. 18 
45.15 
47.62 
50.49 
40.29 
46. 18 
45.42 
47.78 
50.40 
44.47 
47.26 
50.48 
45.16 
47.63 
50.44 
45.42 
47.78 
50.40 
04.46 
47.26 
50.50 
45.16 
47.63 
50.44 
45.42 
47.78 
50.49 
45.42 
47.78 
50.40 
04.07 

VJE 

r/s 

9636. 
9616. 
9219. 
9636. 
8776. 
9219. 
8776. 
9636. 
9216. 
9639. 
9221. 
8776. 
9616. 
9216. 
9640. 
9221. 
8776. 
9636. 
9219. 
8776. 
9619. 
9221. 
8776. 
9640. 
9221-
8776. 
9616. 
9220. 
8775. 
9639. 
9221. 
8776. 
9600. 
9221. 
8776. 
9600. 
9221. 
8776. 
9636. 

ZHTIT 
KG 

6052. 
6084. 
6112. 
6126. 
6147. 
6154. 
6189. 
6388. 
6409. 
6459. 
6485. 
6516. 
6846. 
6867. 
7262. 
7286, 
7116. 
7500. 
7528. 
7562. 
7854. 
7879. 
7911. 
7962. 
7486. 
80 16. 
8126, 
8154. 
8187. 
8554. 
8579. 
H611. 
9?64. 
9288. 
9319. 
9 3 68. 
9393. 
9023. 
4532. 

SPMGtM 
KG/KWn 

15.270 
16.r04 
16.204 
16.596 
16.704 
16.546 
16.546 
18.629 
18.629 
16.617 
36.617 
36.617 
23.211 
23.211 
10.056 
10.055 
10.056 
30.358 
30.358 
30.358 
10.056 
10.056 
10.056 
11.056 
11.056 
11.051". 
36.617 
36.617 
76.617 
11.056 
11.a5b 
11.0 56 
14.076 
14.076 
14.076 
14.270 
14.270 
14.270 
10.056 

SPMHT 
KG/KWF 

60.522 
60.844 
61.124 
61.265 
61.471 
61.505 
61.889 
63.881 
60.043 
64.590 
64.849 
65.164 
68.463 
68.675 
14.523 
10.572 
14.632 
74.948 
75.278 
75.625 
15.707 
15.758 
15.621 
15.423 
15.973 
16.032 
81.261 
81.540 
81.871 
17.107 
17.158 
17.221 
18.527 
18.577 
18.638 
18.737 
18.786 
18.84 6 
14.063 

SPTENG 
N/KG 

9.788 
9.962 
10.522 
4.956 
11.151 
10.515 
11.121 
9.788 
10.158 
16.100 
16.868 
17.685 
9.788 
10,158 
20,314 
21,158 
22,026 
9.962 
10.522 
11. 151 
15.987 
16.705 
17.499 
20.310 
21.159 
22.026 
9.954 
10.519 
11.160 
1';.98? 
16.705 
17.049 
20.000 
21.210 
22.110 
20.310 
21.158 
22.026 
9.870 

SP-'MT 
W/KG 

7.318 
7. 309 
7.73? 
7.259 
n.212 
7.fi79 
P.100 
6.931 
7.205 
6.990 
7, 140 
7,708 
6,064 
6,725 
5,254 
6.557 
6.888 
5.430 
6.278 
6.675 
5.750 
6.005 
6. 176 
5.700 
5.98 2 
6.2fl7 
5.071 
5.745 
6. 164 
5.279 
5.551 
5.858 
0.902 
5. 100 
5.018 
0.808 
5,086 
5.10 8 
4.66 6 
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Page 3 ZMTOT Sort 
DUAL flODB SOLID CORE NUCLEAR SPACE POHER/PROPULPION SYSTEM 
NUR0C3A, SPACE NUCLEAR SYSTEM PARANBTE'? STUDY-ZBTOT SORT 

BUG 
MO. 

98 
17 
197 
116 
35 
200 
119 
38 
176 
95 
14 

IBS 
170 
89 
8 

173 
92 
11 

234 
153 
72 
207 
126 
05 
185 
100 
209 
231 
150 
69 
204 
123 
42 
180 
99 
18 

182 
101 
20 

QB 
MHE 

0,50 
0,50 
0,50 
0.50 
0,50 
0.50 
0.50 
0.50 
0,50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
1.00 
1.00 
1,00 
1,00 
1,00 
1.00 
0.50 
0.50 
0.50 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.50 
0.50 
0.50 

TSOBM 
R 

1600. 
1600, 
1600. 
1600, 
1600. 
1300. 
1300. 
1300. 
1420. 
1420. 
1420. 
1600. 
1600. 
1600. 
1600. 
1300. 
1300. 
1300. 
1600. 
1600. 
1600. 
1600. 
1600. 
1600. 
1420. 
1420. 
1300, 
1420. 
1420. 
1420. 
1420. 
1420. 
1420. 
1600. 
1600. 
1600. 
1300. 
1300. 
1300. 

X 

0.33 
0.33 
0.25 
0.25 
0.25 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.50 
0.25 
0.25 
0.25 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.50 
0.50 
0.50 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.3 3 
0.33 
0.33 
0.50 
0.50 
0.50 

OD 
MHT/M3 

500. 
500. 
1000. 
1000. 
1000. 
1000. 
1000. 
1000. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
1500. 
1500. 
1500. 
1000. 
1000. 
1000. 
500. 
500. 
1000. 
1500. 
1500. 
1500. 
1000. 
1000. 
1000. 
500. 
500, 
500. 
500. 
500. 
500. 

TC 
K 

3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
1300. 
3000. 
2700. 
3300. 
3300. 
3000. 
2700. 
3100. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
3300. 
3300. 
3000. 
2700. 
3300. 
30 00. 
2700. 
3300. 
3000. 
2700. 
3100. 
3000. 
2700. 

P 
KN 

47,26 
50. 18 
45.16 
47.63 
50.49 
45. 16 
47.63 
50.44 
44.47 
47.26 
50.38 
44.49 
44.07 
07.26 
50.48 
44. 47 
47.26 
50.38 
45.42 
47.78 
50.40 
45.16 
47.63 
50.44 
44.49 
46.36 
44. 15 
45.42 
47.78 
50.40 
45.16 
47.63 
50,44 
44.47 
47.26 
50.38 
40,09 
46,35 
48.54 

VJB 
M/S 

9219, 
0776, 
9619, 
9221, 
8776. 
9639. 
9221. 
8776. 
9636. 
9219. 
8776. 
9635. 
96J6. 
9219. 
8776. 
9636. 
9219. 
8776. 
9640. 
9221. 
8776. 
9639. 
9221. 
8776. 
9615. 
9217. 
9636. 
9600. 
9221. 
8776. 
96J9. 
9221. 
8776. 
9616. 
9219. 
8776. 
9615. 
4217. 
8771. 

ZMTOT 
KG 

9560. 
9590. 
9850. 
9879. 
9911. 
9960. 
9986. 

10017. 
10232. 
10260. 
10294. 
11383. 
11528. 
11556. 
11591. 
11639. 
11666. 
11701. 
12115. 
12140. 
12170. 
12713. 
12739. 
12770. 
12882. 
12904. 
13199. 
11490. 
13515. 
13544. 
14088. 
14113. 
14145. 
10005. 
10033. 
10067. 
10961. 
10483. 
15010. 

SPMGEN 
KG/KHE 

10.056 
10.056 
10.076 
10.076 
10.076 
10.270 
10.270 
14.270 
11.456 
11.056 
11.056 
13.215 
14.076 
14.076 
14.076 
14.270 
14.270 
14.270 
4.855 
9.855 
9.855 
9.855 
9.855 
9.855 
16.212 
16.212 
20.370 
11.230 
11.230 
11.210 
11.230 
11.230 
11.230 
9,855 
9.855 
9.855 
20.370 
20.370 
20.170 

SPMHT 
KG/KHE 

19.119 
19.188 
19.708 
19.759 
19.822 
19.421 
19.972 
20.035 
20.464 
20.519 
20.588 
22.766 
23.057 
23.112 
23. 182 
23.277 
23.333 
23.402 
12.115 
12.140 
12. 170 
12.713 
12.739 
12.770 
25.76 3 
25.808 
26.398 
13.090 
13.515 
13.544 
14.088 
14.113 
14.105 
14.005 
10.433 
10.067 
29.922 
29.967 
30.020 

SPTBNG 
H/KG 

10.030 
11.033 
16.035 
16.760 
17.572 
15.982 
16.705 
17.094 
9.870 
10.430 
11.033 
9.316 
9.903 
10.460 
11.087 
9.870 
10.030 
11,033 
20.093 
20.910 
21.771 
15.799 
16,516 
17,102 
4.316 
9.662 
10.710 
20.043 
20.910 
21.771 
15.799 
16.516 
17.302 
9.77a 
10.325 
10.922 
9.316 
9.662 
10.070 

SPTMT 
N/KG 

0.944 
5.251 
0.581 
0.821 
5.040 
4.514 
4.769 
5.015 
4.34 6 
4.607 
0.890 
3.908 
3.857 
0.090 
0. 155 
1.821 
0.051 
0. 105 
3.709 
1.916 
0. 101 
3.552 
1.739 
1.950 
3.050 
1.541 
3.360 
1. 167 
3.535 
3.721 
1.205 
3.375 
3.566 
1.087 
3.275 
3.082 
2.970 
1.004 
1.237 



Page 4 , ZMTOT Sort 

DUAL H9DB SOLID CORE MUCLEAB S 
NUR0C3A, SPACB NUCLEAR SYSTEH 

BN6 
HO. 

2 2 1 
1 4 0 
1 7 7 

5 9 
9 6 
15 

2 2 5 
104 

6 3 
2 2 8 
147 

66 
194 
1 1 3 

3 2 
1 9 8 
117 

36 
2 0 1 
1 2 0 

39 
1 6 7 

86 
5 

1S9 
1 7 1 

9 0 
9 

174 
9 3 

2 1 8 
1 3 7 

12 
56 

1 9 1 
1 1 0 

29 
164 

83 

QB 
HHB 

0 . 5 0 
0 . 5 0 
1 . 0 0 
0 , 5 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
0 , 5 0 
0 , 5 0 
0 , 5 0 
1 , 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 , 0 0 
1 , 0 0 
0 . 5 0 
0 . 5 0 
0 , 5 0 
1 , 0 0 
1 , 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
0 , 5 0 
1 , 0 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 

TSUBH 
K 

1 4 2 0 , 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 , 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 , 
1 3 0 0 , 
1 3 0 0 , 
1 4 2 0 , 
1 4 2 0 , 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 -
1 3 0 0 . 
1 3 0 0 , 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 

X 

0 . 2 5 
0 . 2 5 
0 - 3 3 
0 - 2 5 
0 - 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 , 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 - 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 

OD 
MHT/H3 

1 5 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 5 0 0 , 

5 0 0 , 
5 0 0 , 

1 5 0 0 . 
1 5 0 0 , 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 , 
1 0 0 0 . 
1 0 0 0 , 
1 0 0 0 , 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 , 
5 0 0 , 
5 0 0 . 
5 0 0 . 
5 0 0 , 
5 0 0 . 
5 0 0 , 
5 0 0 , 

1 5 0 0 . 
1 5 0 0 . 

5 0 0 , 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 -
5 0 0 . 

TC 
K 

3 1 0 0 . 
1 0 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 , 
3 3 0 0 . 
1 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 , 

F 
KN 

4 5 , 4 2 
4 7 , 7 8 
4 4 - 4 7 
5 0 , 4 9 
4 7 . 2 6 
5 0 . 3 8 
4 5 . 4 2 
4 7 . 7 8 
5 0 , 5 2 
4 5 . 4 2 
4 7 . 7 8 
5 0 . 4 0 
4 5 . 1 6 
4 7 . 6 3 
5 0 . 4 9 
0 5 . 1 6 
4 7 . 6 3 
5 0 . 4 9 
4 5 . 1 6 
4 7 , 6 3 
5 0 , 4 4 
4 4 , 4 7 
4 7 , 2 6 
5 0 , 4 8 
4 4 , 4 7 
4 4 . 4 7 
4 7 . 2 6 
5 0 . 4 8 
4 4 . 4 7 
4 7 . 2 6 
4 5 . 4 2 
4 7 . 7 8 
5 0 . 3 8 
5 0 . 4 9 
4 5 . 1 6 
4 7 . 6 3 
5 0 . 4 9 
4 0 . 0 7 
0 7 . 2 6 

0 7 / 1 1 / 7 6 

PACK P0HE8/PR3P01SI0N SYSTEH 
AHETER 

VJE 
M/S 

9 6 0 0 . 
9 2 2 1 . 
9 6 1 6 . 
8 7 7 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 , 
8 7 7 6 . 
9 6 1 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 1 6 . 
9 6 3 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 3 6 . 
9 2 1 9 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 6 . 
9 2 1 9 . 

STUDY-ZMTOT SORT 

ZMTOT 
KG 

1 5 7 0 0 . 
1 5 7 6 4 . 
1 5 7 7 9 . 
1 5 7 9 5 . 
1 5 8 0 7 . 
1 5 8 4 2 . 
1 6 0 8 2 . 
1 6 1 0 6 , 
1 6 1 3 7 . 
1 6 2 6 9 . 
1 6 2 9 3 . 
1 6 3 2 3 . 
1 6 1 3 0 . 
1 6 3 5 5 . 
1 6 3 8 7 . 
1 6 6 7 6 . 
1 6 7 0 2 . 
1 6 7 3 3 , 
1 6 8 6 7 . 
1 6 8 9 2 . 
1 6 9 2 4 , 
1 8 0 0 4 , 
1 8 0 3 2 , 
1 8 0 6 7 . 
1 8 0 7 0 . 
1 8 1 6 0 . 
1 8 3 8 8 . 
1 8 0 2 3 . 
1 8 5 5 8 . 
1 8 5 8 6 . 
1 8 5 9 2 . 
1 8 6 1 7 . 
1 8 6 2 0 . 
1 8 6 0 7 . 
1 9 1 8 3 . 
1 9 2 0 8 , 
1 9 2 0 0 . 
2 0 8 5 7 . 
2 0 8 8 5 . 

SPMGEN 
KG/KHE 

2 7 . 0 2 8 
2 7 . 0 2 8 
1 1 , 2 30 
2 7 . 0 2 8 
1 1 , 2 3 0 
1 1 , 2 3 0 
1 3 . 8 1 7 
1 3 . 8 3 7 
1 1 . 8 3 7 
1 4 . 0 0 8 
1 4 . 0 0 8 
1 4 . 0 0 8 
2 7 , 0 2 8 
2 7 , 0 2 8 
2 7 , 0 2 8 
1 3 , 8 3 7 
1 1 . 8 3 7 
1 3 . 8 3 7 
1 4 . 0 0 8 
1 4 . 0 0 8 
1 4 . 0 0 8 
2 7 . 0 2 8 
2 7 , 0 2 8 
2 7 . 0 2 8 
1 2 . 9 8 0 
1 3 . 8 3 7 
1 3 . 8 1 7 
1 3 . 8 3 7 
1 0 , 0 0 8 
1 0 , 0 0 8 
1 2 , 7 1 1 
3 2 . 7 1 3 
1 0 . 0 0 8 
3 2 . 7 3 3 
3 2 . 7 1 1 
1 2 . 7 3 3 
1 2 . 7 1 1 
3 2 . 7 3 3 
1 2 . 7 3 1 

SPHHT 
KG/KHE 

3 1 . 4 7 9 
3 1 . 5 2 9 
1 5 . 7 7 9 
3 1 . 5 4 0 
1 5 . 8 0 7 
1 5 . 8 4 2 
1 6 . 0 8 2 
1 6 . 1 0 6 
1 6 . 1 3 7 
1 6 . 2 6 9 
1 6 . 2 9 3 
1 6 . 3 2 3 
3 2 . 6 6 0 
3 2 . 7 1 1 
3 2 . 7 7 4 
1 6 . 6 7 6 
1 6 . 7 0 2 
1 6 . 7 3 3 
1 6 . 8 6 7 
1 6 . 8 9 2 
1 6 . 9 2 4 
1 6 . 0 0 8 
3 6 . 0 6 4 
3 6 . 1 3 4 
1 8 . 0 7 4 
1 8 . 3 6 0 
1 8 . 3 8 8 
1 8 . 4 2 3 
1 8 . 5 5 8 
1 8 . 5 8 6 
3 7 . 1 8 0 
3 7 . 2 3 0 
1 8 . 6 2 0 
3 7 . 2 9 5 
1 8 . 1 6 5 
1 8 . 0 1 6 
3 8 . 0 7 9 
0 1 . 7 1 3 
0 1 . 7 6 9 

SPTBNG 
N/KG 

2 0 . 0 0 4 
2 1 . 2 3 0 

4 . 7 7 4 
2 2 . 1 3 4 
1 0 . 125 
1 0 . 9 2 2 
2 0 . 2 2 4 
2 1 . 0 5 0 
2 1 . 9 6 4 
2 0 . 0 9 3 
2 0 , 9 1 0 
2 1 . 7 7 1 
1 6 . 0 1 5 
1 6 . 7 6 0 
1 7 . 5 7 2 
1 5 , 9 0 2 
1 6 . 6 2 3 
1 7 . 4 3 0 
1 5 . 7 9 9 
1 6 . 5 1 6 
1 7 . 3 0 2 

9 . 9 0 3 
1 0 . 4 6 0 
1 1 . 0 8 7 

8 . 7 1 5 
9 . 8 1 1 

1 0 . 180 
1 1 . 0 0 7 

9 . 7 7 0 
1 0 . 3 2 5 
2 0 . 0 0 0 
2 1 . 2 3 0 
1 0 . 9 2 2 
2 2 . 1 3 0 
1 6 , 0 3 5 
1 6 , 7 6 1 
1 7 , 5 7 2 

9 , 4 0 0 
1 0 . 0 6 0 

SPTMT 
M/KG 

2 . H 8 5 
3 . 0 3 1 
2 . 8 1 8 
3 - 1 9 7 
2 . 9 9 0 
3 . 180 
2 . 8 ? 0 
2 . 9 6 6 
1 . 1 3 1 
2 . 7 9 2 
2 . 4 3 2 
1 . 0 8 7 
2 . 7 6 5 
2 . 9 1 2 
I . O f l l 
2 . 7 0 8 
2 . 8 5 2 
3 . 0 1 - ' 
2 . ' ^77 
2 . 8 1 9 
? . 9 8 0 
2 . 4 7 0 
2 . 6 ? 1 
2 . 7 9 0 
?.06a 
2 . 4 2 7 
? . ' i 7 0 
2 . 7 0 0 
2 . 746 
2 . 5 0 3 
2 . 0 0 3 
2 . 5 6 6 
2 . 7 0 5 
2 . 7 0 8 
2 . 150 
2 . 0 8 0 
2 . 6 2 0 
2 . 112 
2 . 26 3 



0 7 / 1 1 / 7 ' . 
Page 5, ZMTOT Sort 

DUAL HODB SOLID CORE NUCLEAR SPACE POHEH/PR-IPULS TON SYSTEH 
N0R0C3A, SPACE NUCLEAR SYSTEM PABAFRTRH S-^UDY-ZMTOT SORT 

n 
I 

ENG 
NO. 

2 
1 8 6 
1 0 5 
2 1 0 
1 8 3 
1 0 2 

2 1 
2 2 2 
1 4 1 

6 0 
195 
114 

33 
1 6 6 

6 7 
6 

219 
138 

57 
192 
111 

30 
1 6 5 

84 
3 

OE 
HHB 

0 . 5 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 , 0 0 
1 , 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 

TSUBH 
K 

1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 , 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 , 
1 4 2 0 , 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 , 
1 3 0 0 , 
1 3 0 0 , 
1 3 0 0 . 

X 

0 . 2 5 
0 . 5 0 
0 . 5 0 
0 , 5 0 
0 , 5 0 
0 . 5 0 
0 , 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 

OD 
HHT/H3 

5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 , 

1 5 0 0 , 
1 5 0 0 , 
1 5 0 0 . 
1 0 0 0 , 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 , 
5 0 0 , 
5 0 0 . 

TC 
K 

2 7 0 0 
3 3 0 0 
3 0 0 0 
3 3 0 0 
3 1 0 0 
3 0 0 0 
2 7 0 0 
3 1 0 0 
1000 
2 7 0 0 
3 3 0 0 
3 0 0 0 
2 7 0 0 
3 1 0 0 
3 0 0 0 
2 7 0 0 
3 3 0 0 
3 0 0 0 
2 7 0 0 
3100 
3 0 0 0 
2 7 0 0 
3 3 0 0 
3 0 0 0 
2 7 0 0 

F 
KM 

5 0 . 4 8 
4 0 . 4 7 
4 6 . 3 6 
4 4 . 3 5 
4 4 . 4 7 
4 6 . 3 6 
0 8 . 5 9 
4 5 . 4 2 
4 7 . 7 8 
5 0 . 5 2 
4 5 . 1 6 
4 7 . 6 3 
5 0 . 4 9 
4 4 . 4 7 
4 7 . 2 6 
5 0 . 4 8 
4 5 . 0 2 
0 7 . 7 8 
5 0 . 5 2 
4 5 . 1 6 
4 7 . 6 3 
5 0 . 4 9 
4 4 . 4 7 
4 7 . 2 6 
5 0 . 4 8 

VJE 
M/S 

8 7 7 6 . 
4 6 3 6 . 
9 2 1 7 . 
9 6 1 6 . 
9 6 3 6 . 
9 2 1 7 . 
8 7 7 1 . 
9 6 0 0 , 
9 2 2 1 , 
8 7 7 6 , 
9 6 3 4 . 

9 2 2 1 . 
8 7 7 6 . 
9 6 1 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 4 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 1 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 6 . 
9 2 1 9 . 
8 7 7 6 . 

ZHTOT 
KG 

2 0 9 2 0 . 
2 1 0 1 1 . 
2 1 0 5 2 . 
2 3 2 6 8 . 
2 5 1 4 2 . 
2 5 1 6 3 . 
2 5 1 9 0 . 
2 8 8 9 8 . 
2 8 9 2 3 . 
2 8 9 5 4 . 
2 9 0 9 3 . 
2 9 5 1 9 . 
2 9 5 5 0 . 
3 1 1 7 7 . 
3 1 2 0 5 . 
3 1 2 0 0 . 
3 0 5 0 1 . 
3 0 5 6 6 . 
3 0 5 9 7 . 
3 5 1 3 6 . 
3 5 1 6 1 . 
3 5 1 9 3 . 
3 6 8 2 0 . 
3 6 8 0 8 . 
3 6 8 8 2 . 

SPMGEN 
KG/KHE 

3 2 . 7 3 3 
1 5 . 9 0 0 
1 5 . 4 0 0 
2 0 . 0 5 1 
2 0 . 0 5 1 
2 0 . 0 5 1 
2 0 . 0 5 1 
2 6 . 6 5 3 
2 6 . 6 5 1 
2 6 . 6 5 3 
2 6 , 6 5 1 
2 6 . 6 5 1 
2 6 . 6 5 3 
2 6 . 6 5 3 
2 6 . 6 5 1 
2 6 . 6 5 1 
3 2 . 2 9 6 
3 2 . 2 9 6 
3 2 . 2 9 6 
3 2 . 2 4 6 
3 2 . 2 9 6 
1 2 . 2 9 6 
3 2 . 2 4 6 
3 2 . 2 9 6 
3 2 . 2 4 6 

SPMHT 
KG/KHE 

0 1 . 6 3 4 
2 1 . 0 3 1 
21 ,O* ;? 
2 3 , 2 8 8 
2 5 , 1 4 2 
2 5 , 1 6 3 
2 5 , 1 9 0 
2 8 , 8 9 8 
7 8 . 4 2 3 
2 8 . 9 5 0 
2 9 . 4 9 3 
2 9 . 5 1 8 
2 9 , 5 5 0 
3 1 . 1 7 7 
3 1 , 2 0 5 
3 1 . 2 4 0 
30 . "^01 
3 4 . 5 6 6 
3 0 . 5 4 7 
3 5 . 1 3 6 
3 5 . 161 
3 5 . 1 4 3 
3 6 . 8 2 0 
3 6 . 8 4 8 
3 6 . 8 8 2 

SPTBNG 
N/KG 

1 1 . 0 8 6 
8 . 7 1 5 
9 . 0 6 8 

1 3 . 7 0 1 
8 . 7 3 5 
9 . 0 6 8 
9 . 4 5 5 

2 0 . 2 2 4 
2 1 . 0 5 0 
2 1 . 9 6 0 
1 5 . 9 0 ? 
1 6 . 6 2 3 
1 7 . 0 3 0 

9 . 8 1 1 
1 0 . 3 8 0 
1 1 . 0 0 7 
2 0 . 2 2 9 
2 1 . 0 5 0 
2 1 . 9 6 0 
1 5 . 4 0 7 
1 6 . 6 2 1 
1 7 . 4 1 0 

4 . 8 3 1 
1 0 . 3 8 4 
1 1 . 0 0 7 

SP'^MT 
N/KG 

2 . 4 1 1 
2 . 114 
2 . 7 0 2 
1 . 9 0 4 
1 . 7 6 9 
1 . 8 0 2 
1 . 4 ' '9 
1 . 5 7 2 
1 . 6 5 2 
1 . 7 0 5 
1 , 5 1 1 
1 , 6 1 3 
1 , 7 0 4 
1 , 0 2 6 
1 . 5 1 5 
1 . 6 1 6 
1 . 3 1 5 
1 . 382 
1 . 0 6 0 
1 . 7 8 5 
1 . 3 S 5 
1 . 0 1 5 
1 . 2 0 8 
1 . 2 8 3 
1 . 3 6 9 



Page 1, SPMMT Sor t 

DUAL MODE SOLID CORE NUCLEAR S 
NUR0C3A, SPACE NUCLEAR SYSTEH 

BHG 
MO, 

234 
1 5 3 

7 2 
2 0 7 
126 

4 5 
2 3 1 
150 

69 
204 
123 

4 2 
1 8 0 

99 
16 

2 3 3 
152 

7 1 
2 0 6 
125 
177 

9 6 
40 
15 

2 3 0 
1 4 9 

6 8 
2 2 5 
144 

6 3 
2 2 8 
147 

6 6 
198 
117 

36 
2 0 1 
120 

39 

QE 
HHB 

1 . 0 0 
1 . 0 0 
1 , 0 0 
1 , 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 - 0 0 
1 , 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
0 , 5 0 
0 , 5 0 
0 , 5 0 
0 . 5 0 
0 . 5 0 
1 , 0 0 
1 , 0 0 
0 , 5 0 
1 , 0 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
1 , 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 , 0 0 
1 , 0 0 
1 , 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 

TSOBM 
K 

1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 , 
1 4 2 0 . 
1 4 2 0 , 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 1 0 0 . 

X 

0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 

QD 
HHT/H3 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 , 
1 0 0 0 , 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 , 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 , 
5 0 0 . 

1 0 0 0 , 
5 0 0 , 

1 5 0 0 . 
1 5 0 0 , 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

TC 
K 

3 3 0 0 . 
3 0 0 0 , 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 , 
3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 , 
2 7 0 0 , 
3 3 0 0 , 
3 0 0 0 , 
2 7 0 0 , 
3 3 0 0 , 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
J 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 

P 
KN 

4 5 . 4 2 
4 7 . 7 8 
5 0 . 4 0 
4 5 . 16 
4 7 . 6 3 
5 0 . 4 4 
4 5 . 4 2 
4 7 . 7 8 
5 0 . 4 0 
4 5 . 1 6 
4 7 . 6 3 
5 0 . 4 4 
4 4 . 4 7 
4 7 . 2 6 
5 0 . 3 8 
4 5 . 4 2 
4 7 . 7 8 
5 0 . 4 0 
4 5 . 16 
4 7 . 6 3 
4 4 . 4 7 
4 7 . 2 6 
5 0 . 4 4 
5 0 . 3 8 
0 5 . 0 2 
4 7 . 7 8 
5 0 . 0 0 
0 5 . 4 2 
0 7 , 7 8 
5 0 . 5 2 
0 5 . 4 2 
4 7 . 7 8 
5 0 . 4 0 
4 5 . 1 6 
4 7 . 6 3 
5 0 . 4 9 
4 5 . 1 6 
4 7 . 6 3 
5 0 . 0 4 

07/13/7h 

PrCE POHBR/PROPULSION SYSTEM 
PARAHBTEH STUDY-SPhHT SORT 

VJE 
H/S 

9 6 0 0 . 
9 2 2 1 , 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 , 
8 7 7 6 . 
9 6 3 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
9 6 1 6 . 
4 2 1 9 . 
8 7 7 6 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 , 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 1 9 . 
9 2 2 1 . 
8 7 7 6 . 

ZHTOT 
KG 

1 2 1 1 5 . 
1 2 1 0 0 . 
1 2 1 7 0 . 
1 2 7 1 1 . 
1 2 7 3 9 . 
1 2 7 7 0 . 
1 3 0 9 0 . 
1 3 5 1 5 . 
1 1 5 4 4 . 
1 4 0 8 8 . 
1 0 1 1 3 . 
1 0 1 0 5 . 
1 0 4 0 5 . 
1 4 0 3 3 . 
1 4 4 6 7 . 

7 2 6 2 . 
7 2 8 6 . 
7 3 1 6 . 
7 8 5 4 . 
7 8 7 9 . 

1 5 7 7 9 . 
1 5 0 0 7 . 

7 9 1 1 . 
1 5 8 4 2 . 

7 4 6 2 . 
7 9 8 6 . 
8 0 1 6 . 

1 6 0 8 2 . 
1 6 1 0 6 . 
1 6 1 3 7 . 
1 6 7 6 9 . 
1 6 2 9 1 . 
1 6 3 2 3 . 
1 6 6 7 6 . 
1 6 7 0 2 . 
1 6 7 3 3 . 
1 6 8 6 7 . 
1 6 8 9 2 . 
1 6 9 2 0 , 

SPMGEN 
KG/KHE 

9 . 8 5 5 
9 . P 5 5 
9 . 8 5 5 
9 . 8 5 5 
9 . 8 5 5 
9 . 8 5 5 

1 1 . 2 3 0 
1 1 . 2 1 0 
1 1 . 2 3 0 
1 1 . 2 3 0 
1 1 . 2 3 0 
1 1 . 2 1 0 

9 , 8 5 5 
9 , 8 5 5 
9 . 8 5 5 

1 0 . 0 5 6 
1 0 . 0 5 6 
1 0 . 0 5 6 
1 0 . 0 5 6 
1 0 . 0 5 6 
1 1 . 2 3 0 
1 1 . 2 3 0 
1 0 . 0 5 6 
1 1 . 2 3 0 
1 1 . 0 5 6 
1 1 . 0 56 
1 1 . 4 5 b 
1 3 . 6 3 7 
1 3 . 8 3 7 
1 1 . 8 J 7 
1 4 . 0 0 8 
1 4 . 0 0 8 
1 4 . 0 0 8 
1 3 . 8 3 7 
1 3 . 8 1 7 
1 3 . 8 3 7 
1 4 . 0 0 8 
1 4 . 0 0 8 
1 4 . 0 0 8 

SPMMT 
KG/KHE 

1 2 . 1 1 5 
1 2 . 1 4 0 
1 2 . 1 7 0 
1 2 . 7 1 3 
1 2 . 7 3 9 
1 2 . 7 7 0 
1 3 . 4 9 0 
1 3 . 5 1 5 
1 3 . 5 0 0 
l O . O O H 
1 0 . 113 
1 0 . 105 
1 0 . 0 0 5 
1 0 . 4 3 1 
1 4 . 4 6 7 
1 4 . 5 2 3 
1 4 . 5 7 2 
1 4 . 6 3 2 
1 5 . 7 0 7 
1 5 . 7 5 8 
1 5 . 7 7 9 
1 5 . 8 0 7 
1 5 . 8 2 1 
1 5 . 8 4 2 
1 5 . 9 7 3 
1 5 . 9 7 1 
1 6 . 0 3 2 
1 6 . 0 8 2 
1 6 . 1 0 6 
1 6 . 1 1 7 
1 6 . 2 6 9 
1 6 . 2 4 1 
1 6 . 1 2 3 
I f . 6 7 6 
1 6 . 7 0 2 
1 6 . 7 3 3 
1 6 . 8 6 7 
1 6 . 8 4 2 
1 6 . 4 2 4 

SPTENG 
N/KG 

2 0 . 0 4 1 
2 0 . 4 1 0 
2 1 . 7 7 1 
1 5 . 7 9 9 
1 6 . 5 1 6 
1 7 . 3 0 2 
2 0 . 0 4 3 
2 0 . 4 1 0 
2 1 . 7 7 1 
1 5 . 7 9 9 
1 6 , 5 1 6 
1 7 . 10? 

9 . 7 7 0 
1 0 . 3 2 5 
1 0 . 9 2 ? 
2 0 . 3 1 0 
2 1 . 1 ' 5 8 
2 2 . 0 2 6 
1 5 . 9 8 2 
1 6 . 7 0 5 

9 . 7 7 0 
1 0 . 1 2 ' ; 
1 7 . 0 9 9 
1 0 . 9 ? ? 
2 0 . 3 1 0 
2 1 . 1 5 8 
2 2 . 0 2 ^ 
2 0 . 2 2 4 
2 1 . 0 5 0 
2 1 . 9 6 0 
2 0 . 0 9 1 
2 0 . 9 1 0 
2 1 . 7 7 1 
1 5 . 9 0 2 
1 6 . 6 2 3 
1 7 . 0 3 0 
1 5 . 7 4 9 
1 6 . 5 1 6 
1 7 . 1 0 2 

SPTHT 
N/KG 

3 . 7 0 9 
3 . 4 3 6 
0 . 101 
1 . 5 5 2 
3 . 7 3 9 
3 . 4 S 0 
3 . 3 6 7 
3 . 5 1 5 
1 . 7 2 1 
3 . 7 0 5 
3 . 1 7 5 
3 . 5 6 6 
3 . 0 8 7 
1 . 2 7 5 
3 . 0 P 2 
6 . 7 5 0 
6 . 5 5 7 
6 . 8 f l 8 
5 . 7 5 0 
6 . 0 0 5 
7 . 3 1 4 
2 , 4 9 0 
6 , 376 
1 , 140 
5 . 7 0 0 
5 . 9 8 2 
6 . ? 8 7 
2 . 8 2 0 
2 . 9 6 ' . 
3 . 131 
2 . 7 9 2 
2 . 9 1 2 
3 . 0 8 7 
2 . 7 0 8 
2 . 8 5 2 
1 . 0 1 7 
2 . 6 7 7 
2 . 8 1 4 
2 . 4 8 0 



Page 2 , SPtMT Sort 

DUAL HODB SOLID CORE NUCLEAR S 
NUB0C3A, SPACE NUCLEAR SYSTEM 

BHG 
HO. 

2 0 3 
122 

4 1 
189 
1 7 1 

9 0 
9 

2 2 4 
174 
143 

93 
12 
6 2 

2 2 7 
146 

6 5 
179 

9 8 
17 

197 
1 1 6 

3 5 
2 0 0 
1 1 9 

38 
176 

9 5 
14 

1 8 6 
105 
198 
1 7 0 

8 9 
8 

1 7 3 
2 1 0 

9 2 
1 1 

1 8 3 

OB 
HHB 

0 . 5 0 
0 , 5 0 
0 . 5 0 
1 . 0 0 
1 , 0 0 
1 , 0 0 
1 , 0 0 
0 , 5 0 
1 - 0 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
0 , 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
0 , 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
1 , 0 0 
0 . 5 0 
0 , 5 0 
1 , 0 0 

TSOBH 
K 

1 4 2 0 , 
1 4 2 0 . 
1 4 2 0 , 
1 6 0 0 . 
1 6 0 0 , 
1 6 0 0 , 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 , 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 , 
1 3 0 0 . 
1 3 0 0 . 
1 1 0 0 . 
1 6 0 0 . 
1 6 0 0 , 
1 6 0 0 . 
1 6 0 0 , 
1 6 0 0 -
1 6 0 0 , 
1 3 0 0 -
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 -
1 3 0 0 . 
1 3 0 0 . 

X 

0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 1 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 5 0 
0 . 3 3 
0 . 3 3 
0 . 5 0 

OD 
H H T / n 3 

1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 5 0 0 . 
5 0 0 . 

1 5 0 0 . 
5 0 0 . 
5 0 0 . 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

TC 
K 

3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 , 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 , 
3 1 0 0 , 
3 3 0 0 , 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 

P 
KN 

4 5 . 1 6 
4 7 . 6 3 
5 0 . 4 4 
4 4 . 4 7 
4 4 . 4 7 
4 7 . 2 6 
5 0 . 4 8 
0 5 . 0 2 
0 0 . 0 7 
4 7 . 7 8 
4 7 . 26 
5 0 . 3 8 
5 0 . 4 9 
4 5 . 4 2 
4 7 . 7 8 
5 0 . 4 0 
0 0 . 4 7 
4 7 . 2 6 
5 0 . 1 8 
4 5 . 1 6 
4 7 , 6 3 
5 0 , 4 9 
4 5 , 1 6 
4 7 , 6 3 
5 0 , 0 0 
0 0 . 0 7 
0 7 . 2 6 
5 0 . 3 8 
4 4 . 4 7 
4 6 . 3 6 
4 0 . 0 9 
4 4 . 0 7 
0 7 . 2 6 
5 0 . 4 8 
4 4 , 4 7 
4 4 . 3 5 
4 7 . 2 6 
5 0 . 3 8 
4 0 . 07 

07/11/76 

PACE POHER/PKOPULSIDM SYSTEM 
PARAMETER 

VJB 
H/S 

9 6 1 9 , 
9 2 2 1 , 
3 7 7 6 , 
9 6 1 6 . 
9 6 3 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 0 0 . 
9 6 3 6 . 
9 2 2 1 . 
9 2 1 9 . 
8 7 7 6 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 6 . 
9 2 1 9 . 
8 7 7 6 , 
9 6 1 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
8 7 7 6 . 
96 1 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 3 6 . 
9 2 1 7 . 
9 6 1 5 . 
4 6 1 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 3 6 . 
9 6 3 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 1 6 . 

STUDY-SPMMT SCR"" 

ZHTOT 
KG 

8 5 5 0 . 
8 5 7 9 . 
8 6 1 1 . 

1 8 0 7 4 . 
1 8 3 6 0 . 
1 8 3 8 8 . 
1 8 0 2 3 . 

9 2 6 0 . 
1 8 5 5 8 . 

9 2 8 8 . 
1 8 5 8 b . 
1 8 6 2 0 . 

9 3 1 9 . 
9 1 6 8 . 
4 3 9 3 . 
9 0 2 3 . 
9 5 3 2 . 
9 5 6 0 . 
9 5 9 0 . 
9 8 5 4 . 
9 8 7 4 . 
9 9 1 1 . 
9 9 6 0 . 
9 9 8 6 . 

1 0 0 1 7 . 
1 0 2 3 2 . 
1 0 2 6 0 . 
1 0 2 9 0 . 
2 1 0 3 1 . 
2 1 0 5 2 . 
1 1 3 8 3 . 
1 1 5 2 8 . 
1 1 5 5 6 . 
1 1 5 9 1 . 
1 1 6 3 9 , 
2 3 2 8 8 , 
1 1 6 6 6 . 
1 1 7 0 1 . 
2 5 1 0 2 . 

SPMGEN 
KG/KHE 

1 1 . 0 5 6 
1 1 . 0 5 6 
1 1 . 0 5 6 
1 2 . 9 8 4 
1 3 . 8 3 7 
1 3 . 8 1 7 
1 3 . 8 3 7 
1 4 . 0 7 6 
1 4 . 0 0 3 
1 4 . 0 7 6 
1 4 . 0 0 8 
1 4 . 0 0 8 
1 4 . 0 7 6 
1 4 . 2 7 0 
1 0 . 2 7 0 
1 0 . 2 7 0 
1 0 . 0 5 6 
1 0 . 0 5 6 
1 0 . 0 5 6 
1 4 . 0 7 6 
1 4 . 0 7 6 
1 4 . 0 7 6 
1 4 . 2 7 0 
1 4 . 2 7 0 
1 4 . 2 7 0 
1 1 . 4 5 6 
1 1 . 4 5 6 
1 1 . 4 5 6 
1 5 . 9 0 0 
1 5 . 9 0 0 
1 3 . 2 1 5 
1 4 . 0 7 6 
1 4 . 0 7 6 
1 0 . 0 7 6 
1 0 , 2 7 0 
2 0 . 0 5 1 
1 4 , 2 7 0 
1 4 , 2 7 0 
2 0 . 0 5 1 

SPMHT 
KG/KHE 

1 7 . 1 0 7 
1 7 . 1';8 
1 7 . 2 2 1 
1 8 . 0 7 4 
1 8 . 3 6 0 
1 6 . 3 8 8 
1 8 , 4 2 3 
1 8 . 5 2 7 
1 8 . 5 5 8 
1 8 . 5 7 7 
1 8 . 5 8 6 
1 8 . 6 2 0 
1 8 . 6 3 8 
1 8 . 7 3 7 
1 8 , 7 8 6 
1 8 . 8 4 6 
1 9 . 0 6 1 
1 9 . 1 1 9 
1 9 . 1 8 8 
1 9 . 7 0 8 
1 9 . 7 5 9 
1 9 . 8 2 2 
1 9 . 9 2 1 
1 9 , 9 7 2 
2 0 . 0 3 5 
2 0 , 4 6 4 
2 0 . 5 1 9 
2 0 . 5 8 8 
2 1 . 0 1 1 
2 1 . 0 5 2 
2 2 . 7 6 6 
2 3 . 0 5 7 
2 3 . 1 1 2 
2 3 . 182 
2 3 . 2 7 7 
2 3 . 2 8 8 
2 3 . 3 3 3 
2 3 . 4 0 2 
2 S . 1 0 2 

SPTENG 
N/KG 

1 5 . 9 8 2 
1 6 . 7 0 5 
1 7 . 4 9 9 

8 . 7 1 5 
9 . 8 3 1 

1 0 . 1 8 4 
1 1 . 0 0 7 
2 0 . 4 0 4 

9 . 7 7 0 
2 1 . 2 1 0 
1 0 . 1 2 5 
1 0 . 9 2 2 
2 2 . 1 3 0 
20. n o 
2 1 . 1 5 8 
2 2 . 0 7 6 

9 . 8 7 0 
1 0 . 0 1 0 
1 1 . 0 1 1 
1 6 . 0 1 5 
1 6 . 7 6 0 
1 7 . 5 7 2 
1 5 . 9 8 2 
1 6 . 7 0 5 
1 7 . 0 4 4 

9 . 8 7 4 
1 0 . 4 3 0 
1 1 . 0 3 1 

8 . 7 3 5 
9 . 0 6 8 
9 . 116 
9 . 9 0 3 

1 0 . 4 6 0 
1 1 . 0 8 7 

9 . 8 7 4 
1 3 . 7 0 1 
1 0 . 0 1 0 
1 1 . 0 3 3 

8 . 7 1 5 

SPTHT 
N/KG 

5 . 2 7 4 
5 . 5 5 1 
5 . 8 5 8 
2 . 0 6 0 
2 . 0 2 2 
7 . 5 7 0 
2 . 7 0 0 
0 . 9 0 2 
2 . 1 9 6 
5 . 1 0 0 
2 . 5 0 1 
2 . 7 0 5 
5 . 0 1 8 
0 . 8 4 8 
5 . 0 8 6 
5 . 3 0 8 
0 . 6 6 6 
4 . 4 0 0 
5 . 2 5 1 
0 . 5 8 1 
0 . 8 2 1 
5 . 0 9 0 
4 . S 3 0 
0 , 7 6 9 
5 . 0 ^ 5 
0 . 106 
U . 6 0 7 
0 . 8 9 0 
2 . 110 
2 . 2 0 2 
3 . 4 0 8 
3 . 8 5 7 
4 . 0 9 0 
4 . 155 
3 . 8 2 1 
1 . 4 0 4 
0 . 0 5 1 
0 . 105 
1 . 7 6 9 



Page 3, SPMMT Sort 07/11/76 

DUAL HODE SOLID COHE NUCLEAR SP»CE POHRI/PROPULSTOM SYSTEK 
NU8nC3A, SPACE NUCLEAR SYSTEH PARAHETER STUDY-SPMMT SORT 

O 
I 

ENG 
NO. 

102 
21 
185 
104 
209 
222 
141 
60 
195 
114 
33 
182 
101 
20 
168 
87 
6 

221 
140 
59 
194 
113 
32 

232 
151 
70 

219 
138 
57 
192 
111 
30 

229 
148 
167 
86 
5 

67 
165 

OB 
HUE 

1.00 
1,00 
0.50 
0.50 
0,50 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.50 
0.50 
0.50 
1.00 
1.00 
1.00 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.10 
0.10 
0.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.10 
0.10 
0.50 
0.50 
0.50 
0.10 
1.00 

TSOBH 
K 

1300. 
1300. 
1420. 
1420, 
1300. 
1420. 
1420. 
1420. 
1420. 
1420. 
1420, 
1300, 
1300. 
1300. 
1420. 
1020. 
1420, 
1420, 
1420. 
1420, 
1420. 
1420, 
1420, 
1600. 
1600. 
1600, 
1300. 
1300, 
1300, 
1300. 
1300. 
1300, 
1420. 
1420. 
1420. 
1420. 
1420. 
1420. 
1300. 

X 

0.50 
0.50 
0.50 
0.50 
0.50 
0.25 
0.25 
0,25 
0.25 
0.25 
0.25 
0.50 
0.50 
0.50 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0,31 
0.3 3 
0.33 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0,33 
0.33 
0.25 
0.25 
0.25 
0.33 
0.25 

OD 
MHT/H3 

500; 
500. 
500. 
500. 

1000. 
1500, 
1500, 
1500. 
1000. 
1000, 
1000, 
500. 
500. 
500. 
500. 
500. 
500, 
1500, 
1500. 
1500. 
1000. 
1000. 
1000. 
1500. 
1500. 
1500. 
1500. 
1500. 
1500. 
1000. 
1000. 
1000. 
1500. 
1500. 
500. 
500. 
500. 
1500. 
500. 

TC 
K 

3000. 
2700. 
3300. 
3000. 
3300. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
3000. 
2700. 
3300. 
1000. 
2700. 
1100. 
3000, 
33 00, 
3000, 
2700. 
2700. 
3300. 

F 
KN 

46.36 
48.59 
40.09 
06.36 
44.35 
45.42 
47.78 
50.52 
05. 16 
07.63 
50.09 
00.09 
06.36 
08.59 
44.47 
47.26 
50.48 
45.42 
07.78 
50.49 
45.16 
47.61 
50.49 
05.0? 
47.78 
50.36 
45.42 
47.76 
50.52 
45.16 
47.63 
50.49 
05.02 
07.78 
40.07 
47.26 
50.48 
50,36 
40,07 

VJE 
M/S 

9217, 
8771, 
9615. 
9217. 
9636. 
9600. 
9221. 
8776. 
9639. 
9221. 
8776. 
9635. 
9217. 
8771. 
9616. 
9219. 
8776. 
9600. 
9221. 
8776. 
9639. 
9221. 
8776. 
9600. 
9221. 
8776. 
9600. 
9221. 
8776. 
9619. 
9221. 
8776. 
9600. 
9221. 
9616. 
9219. 
8776. 
8776. 
9616. 

ZHTOT 
KG 

25163. 
25190. 
12882. 
12900. 
13199. 
28898. 
28923. 
28950. 
24093. 
29519. 
24550. 
10461. 
10983. 
15010. 
31177. 
31205. 
31200. 
15740. 
15764. 
15795. 
16130. 
16355. 
16387. 
3397. 
3021. 
3051. 

30501. 
34566. 
30597. 
35136. 
35161. 
35193. 
3559. 
3580. 

18000. 
180 32. 
18067. 
3610. 

36820. 

SPMGEN 
KG/KHE 

20,051 
20.051 
16.212 
16,212 
20.370 
26.6 53 
26.651 
26.653 
26.653 
26.653 
26.653 
20.370 
20.370 
20.370 
26.653 
25.653 
26.653 
27.028 
27,028 
27,024 
27,029 
27,028 
27,028 
11,805 
11,805 
11.805 
32.296 
32.296 
32.246 
32.296 
12.296 
12,246 
13,073 
13,471 
27.028 
27.028 
27.029 
13.073 
32.296 

SPHHT 
KG/KHE 

25.163 
25.190 
25.763 
25,808 
26.398 
28.898 
26.923 
28.950 
29.493 
29.516 
29.550 
29.922 
29.967 
30.020 
31.177 
11.205 
31.200 
31.079 
31.529 
31.590 
32.660 
32.711 
32.770 
3 3.96 7 
30.213 
30,510 
10.501 
30,566 
30.597 
15. 136 
35.161 
35. 193 
35.590 
15.801 
36,008 
36.060 
36.130 
3 6.117 
36.820 

SPTENG 
H/KG 

9.068 
4.055 
9.316 
9,66? 
10.714 
20.229 
21.050 
21,960 
15.902 
16.623 
17.030 
9. 316 
9.662 
10.070 
9.831 
10.380 
11.007 
20.000 
21.230 
22.130 
16.035 
16.760 
17.572 
20.530 
21.360 
22.222 
20.229 
21,050 
21.46 0 
15.902 
16.62 3 
17.030 
20.510 
21.160 
9.901 

10.060 
11.0R7 
22.222 
9,811 

SPTMT 
N/KG 

1.802 
1.929 
1.050 
3.59 3 
3.160 
1.57? 
1.652 
1.705 
1.531 
1.613 
1.709 
2.970 
1.090 
3.237 
1.076 
1.515 
1.616 
2.885 
1.011 
1. 147 
2.76"; 
2.912 
3.0R1 

13. 170 
11.965 
10,594 
1.315 
1.382 
1.060 
1.285 
1.355 
1.015 

12.754 
11,331 
?.070 
2.621 
2.790 

11,937 
1.208 
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DUAL HODE SJLID CORE NUCLEAR SPACB POHER/PROPULSTON SYSTEM 
MUR0C3A, SPACE NUCLEAR SYSTEH PARMETEtJ STUDY-SPHHT SOh"-

O 

BHG 
NO. 

84 
3 

218 
137 

56 
2 2 3 
1 9 1 
110 

2 9 
142 
2 2 6 

6 1 
1 4 5 

64 
2 0 5 
124 
4 3 

2 0 2 
164 
121 

8 3 
2 

4 0 
196 
1 1 5 
199 

34 
1 1 8 

3 7 
2 2 0 
139 

5 8 
178 

9 7 
16 

175 
1 9 3 

94 
112 

OE 
HUB 

1 . 0 0 
1 . 0 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 1 0 
0 , 5 0 
0 . 50 
0 . 5 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 5 0 
0 . 1 0 
0 . 5 0 
0 . 5 0 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 10 
0 . 10 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 1 0 
0 . 1 0 

TSOBH 
K 

1 1 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 , 
1 1 0 0 , 
1 6 0 0 , 
1 6 0 0 . 
1 6 0 0 , 
1 4 2 0 . 
1 1 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
130 (1 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 , 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 , 
1 4 2 0 , 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 5 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 , 
1 4 2 0 . 

I 

0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 , 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 - 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 - 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 

QD 
MHT/H3 

5 0 0 . 
5 0 0 . 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 -
1 0 0 0 -

5 0 0 -
5 0 0 -

1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 , 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
5 0 0 . 

1 0 0 0 . 

TC 
K 

3 0 0 0 
2 7 0 0 
3 1 0 0 
1000 
2 7 0 0 
3 3 0 0 
3 3 0 0 
3 0 0 0 
2 7 0 0 
3 0 0 0 
3 3 0 0 
2 7 0 0 
3 0 0 0 
2 7 0 0 
1100 
3 0 0 0 
2 7 0 0 
3 3 0 0 
3 1 0 0 
3 0 0 0 
3 0 0 0 
2 7 0 0 
2 7 0 0 
3 3 0 0 
3 0 0 0 
3 3 0 0 
2 7 0 0 
3 0 0 0 
2 7 0 0 
3 3 0 0 
3 0 0 0 
2 7 0 0 
3 1 0 0 
3 0 0 0 
2 7 0 0 
3 1 0 0 
3 3 0 0 
3 0 0 0 
3 0 0 0 

F 

KM 

4 7 . 2 6 
5 0 . 4 8 
4 5 . 4 2 
4 7 . 7 6 
5 0 . 0 9 
0 5 . 0 2 
0 5 . 1 6 
0 7 . 6 3 
5 0 . 0 9 
4 7 . 7 8 
4 5 . 4 2 
5 0 . 0 9 
4 7 . 7 6 
5 0 . 3 6 
4 5 . 16 
4 7 . 6 3 
5 0 . 3 9 
0 5 . 1 6 
4 4 . 4 7 
4 7 . 6 3 
4 7 . 2 6 
5 0 . 4 8 
5 0 . 3 9 
4 5 . 1 6 
4 7 . 6 3 
4 5 . 1 6 
5 0 . 4 9 
4 7 . 6 3 
5 0 . 3 9 
4 5 . 4 2 
4 7 . 7 8 
5 0 . 0 9 
0 0 . 0 7 
0 7 . 2 6 
5 0 . 38 
0 0 . 0 7 
4 5 . 1 6 
4 7 . 2 6 
4 7 . 6 3 

VJE 
M/S 

9 2 1 9 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 0 0 . 
9 6 1 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 2 2 1 . 
9 6 4 0 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 1 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 4 . 
9 6 1 6 . 
9 2 2 1 . 
9 2 1 4 . 
8 7 7 6 . 
8 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
9 6 3 9 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 4 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 3 6 . 
9 6 1 9 . 
9 2 1 9 . 
9 2 2 1 . 

ZMTOT 
KG 

3 6 8 4 8 . 
1 6 8 8 2 . 
1 8 5 9 2 . 
1 8 6 1 7 . 
1 8 6 0 7 . 

3 8 3 1 . 
1 9 1 8 3 . 
1 9 2 0 8 . 
1 9 2 0 0 . 

3 8 5 6 . 
3 8 7 2 . 
1 8 8 6 . 
3 8 9 6 . 
1 9 2 6 . 
3 9 8 0 . 
0 0 0 9 , 
0 0 4 1 , 
0 1 0 7 , 

2 0 8 5 7 , 
0 1 7 2 , 

2 0 8 8 5 , 
2 0 9 2 0 . 

0 2 0 1 . 
0 0 1 8 . 
0 0 0 3 . 
4 4 5 9 . 
4 4 7 5 . 
4 0 8 5 . 
0 5 1 6 . 
5 2 0 6 . 
5 2 7 1 . 
5 3 0 2 . 
5 6 5 1 . 
5 6 7 9 . 
3 7 1 0 . 
5 8 1 0 . 
5 8 3 3 . 
5 8 0 2 . 
5 8 5 9 . 

SPMGEH 
KG/KUE 

3 2 . 2 9 6 
3 2 . 2 4 6 
3 2 . 7 1 3 
3 2 . 7 1 3 
1 2 . 7 3 3 
1 6 . 2 0 0 
1 2 . 7 3 3 
1 2 . 7 3 1 
3 2 . 7 1 1 
1 6 . 2 0 0 
1 6 . 5 9 6 
l b . 2 0 4 
1 6 . 5 9 5 
1 6 . 5 9 6 
1 1 . 6 0 5 
1 1 . 8 0 5 
1 1 . 8 0 5 
1 3 . 0 7 3 
3 2 . 7 3 3 
1 3 . 0 7 3 
3 2 . 7 3 3 
3 2 . 7 3 3 
1 3 . 0 7 1 
1 6 . 2 0 0 
1 6 . 2 0 4 
1 6 . 5 9 6 
1 6 . 2 0 4 
1 6 . 5 9 6 
1 6 . 5 4 6 
3 0 . 3 5 8 
1 0 . 1 5 8 
1 0 . 3 58 
1 1 . 0 0 5 
1 1 . 8 0 5 
1 1 . 8 0 5 
1 3 . 0 7 3 
3 0 . 1 5 8 
1 1 . 0 7 3 
3 0 . 1 5 8 

SPHHT 
KG/KHE 

1 6 . 6 4 8 
1 6 . 8 8 2 
3 7 . 180 
3 7 . 2 3 0 
3 7 . 2 9 5 
1 8 . 3 0 9 
3 8 . 3 6 5 
3 8 . 4 1 6 
1 8 . 4 7 9 
1 8 . 5 5 5 
3 8 . 7 1 7 
3 8 . 8 6 2 
3 8 . 9 6 4 
1 9 . 2 6 0 
3 9 . 9 4 1 
4 0 . 0 9 5 
4 0 . 4 0 6 
4 1 . 4 6 8 
4 1 . 7 1 3 
4 1 . 7 2 2 
4 1 . 7 6 9 
4 1 . 8 3 9 
4 2 . 0 3 3 
4 0 . 1 7 9 
4 0 . 4 3 1 
4 0 . 5 9 1 
0 0 . 7 5 0 
0 0 . 8 0 5 
0 5 . 156 
5 2 . 0 6 2 
5 2 . 7 0 9 
5 3 . 0 1 5 
5 6 . 5 1 0 
5 6 . 7 9 0 
5 7 . 1 3 8 
5 8 . 1 0 1 
5 8 . 3 1 1 
5 8 . 0 2 1 
5 8 . 5 8 7 

SPTBNG 
N/KG 

1 0 . 3 8 0 
1 1 . 0 0 7 
2 0 . 0 0 0 
2 1 . 2 3 0 
2 ? . n o 
2 0 . 5 0 6 
1 6 . 0 3 5 
1 6 . 7 6 1 
1 7 . 5 7 2 
2 1 . ^ 7 6 
20 ."^ lO 
2 2 . 2 8 0 
2 1 . 1 6 0 
2 2 . 2 2 2 
1 6 . I l l 
1 6 . 8 6 0 
1 7 . 6 0 5 
1 6 . 1 3 1 

9 . 9 0 4 
1 6 . 8 6 0 
1 0 . 4 6 0 
1 1 . 0 8 6 
1 7 . 6 0 " ; 
1 6 . 1 0 2 
1 6 . 8 7 2 
1 6 . 1 1 1 
1 7 . 6 8 7 
1 6 . R 6 0 
1 7 . 6 0 5 
7 0 . 5 0 6 
2 1 . 176 
2 2 . 2 8 0 

9 , 4 5 6 
1 0 . 5 1 5 
1 1 . 1 7 2 

9 . 9 5 6 
1 6 . 1 4 7 
1 0 . 5 1 5 
1 6 . 8 7 7 

SP- f in 
M/KG 

1 . ? 8 1 
1 . 3 6 9 
7 . 4 0 1 
7 .5 f ;6 
7 . 7 0 8 

1 1 . 8 5 5 
2 . 1 5 0 
2 . 0 8 0 
7 . 6 2 0 

1 2 . 192 
1 1 . 7 1 0 
1 2 . 9 9 2 
1 2 . 2 6 2 
1 2 . 8 2 8 
1 1 . 115 
1 1 . 8 7 9 
1 2 . 0 7 2 
1 0 . " ' t o 

2 . 1 3 2 
1 1 . 0 1 5 

2 . 2 6 3 
2 . 4 1 3 

1 1 . 9 4 9 
1 0 . 7 2 2 
1 0 . 7 1 9 
1 0 . 1 2 7 
1 1 . 2 8 1 
1 0 . 6 2 0 
1 1 . 1 6 0 

8 . 6 5 7 
9 . 0 6 4 
4 . 5 2 4 
7 . 8 6 9 
8 . 3 2 2 
8 . 8 1 6 
7 . 6 0 9 
7 . 7 0 1 
8 . 0 4 0 
8 . 124 
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DUAL MODE SOLID CORE NUCLEAR SPACE POHER/PROPULSION SYSTEM 
NUROCIA, SPACB NUCLEAR SYSTiiM PARAMETER STUDY-SPHHT S C r r 

rt 
I 

ENG 
NO. 

217 
11 
31 
136 
55 

167 
169 
86 
172 
7 

91 
10 
164 
103 
190 
109 
26 
181 
100 
166 
85 
4 

163 
82 
1 

QE 
HUB 

0. 10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0, 10 
0,10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0. 10 
0.10 
0.10 
0.10 
0.10 
0,10 
0,10 
0.10 

TSUBH 
K 

1300. 
1420. 
1420. 
1300. 
1300. 
1600. 
1500. 
1600. 
1300. 
1600. 
1300. 
1300. 
1420. 
1420. 
1300. 
1300. 
1300. 
1300. 
1300. 
1420. 
1420. 
1420. 
1300, 
1300, 
1300. 

X 

0.25 
0.33 
0.25 
0.25 
0.25 
0.50 
0.25 
0.25 
0.31 
0.25 
0.33 
0.33 
0.50 
0.50 
0.25 
0.25 
0.25 
0.50 
0.50 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 

OD 
MHT/H3 

1500. 
500. 

1000. 
1500. 
1500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
1000. 
1000. 
1000. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 

TC 
K 

3300. 
2700. 
2700. 
3000. 
2700. 
3300. 
3300. 
3000. 
3300. 
2700. 
3000. 
2700. 
3100. 
3000. 
3100. 
3000. 
2700. 
3300. 
3000. 
3300. 
3000. 
2700. 
JIOO. 
3000. 
2700. 

F 
KN 

45.41 
50.38 
50.49 
47.78 
50.49 
44.29 
44.47 
47.26 
44.47 
50.48 
47.26 
50.36 
44.29 
46.18 
45.15 
47.62 
50.49 
44.29 
46.16 
44.47 
47.26 
50.48 
44.46 
47.26 
50.50 

VJE 
H/S 

9600. 
8776. 
8776. 
9221. 
8776. 
9636. 
9616. 
9219. 
9616. 
8776. 
9219. 
8776, 
9636. 
9216. 
9619. 
9221. 
8776. 
9616. 
9216, 
9616, 
9219. 
8776. 
9636. 
9220. 
8775. 

ZHTOT 
KG 

5872. 
5877. 
5890. 
5897. 
5928, 
6052, 
6080, 
6112. 
6126. 
6147. 
6154. 
6189. 
6188. 
6009. 
6059. 
6085. 
6516. 
6846. 
6867. 
7500. 
7528. 
7562. 
8126. 
8154. 
8187. 

SPMGEN 
KG/KHI? 

36.617 
13.473 
30.358 
36.617 
36.617 
15.270 
16.704 
16.204 
16.596 
16.704 
16.596 
16.546 
18.624 
16.629 
36.617 
36.617 
16.617 
23.211 
23.211 
30.3 58 
30.358 
30.3 58 
36.617 
36.617 
36.617 

SP1HT 
KG/KHE 

58.723 
58.766 
58.903 
58.969 
59.275 
60.522 
60.800 
61.120 
61.265 
61.071 
61.545 
61.889 
63.881 
64.043 
60.590 
60.849 
65.160 
68.463 
58.675 
74.998 
75.278 
75.625 
81.261 
81.540 
81.871 

SPTENG 
N/KG 

70.501 
11.122 
17.687 
21.170 
22.283 
9.788 
9.962 
10.572 
9.956 
11.151 
10.515 
11.123 
9.788 
10.158 
16.100 
16.868 
17.645 
9.788 
10.158 
9.962 
10.522 
11. 151 
9.4';4 

10.514 
11.160 

SPTHT 
H/KG 

7.711 
8.57? 
8.572 
8.102 
8.518 
7. 118 
7. 109 
7.732 
7.259 
P.212 
7.679 
8.100 
6.911 
7.705 
6.990 
7. 10 0 
7.708 
6.069 
6.775 
5.430 
6.278 
6.675 
5.071 
5.795 
6.164 
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DUAI HODB SOLID COHE NUCLEAR SPACB POHBF/PROPULSION SYSTEM 
NUPOCIA, SPACE NUCLEAR SYSTKH PARAHE'^E'? STUDY-SPTMT SOR" 

rt 
I 

(-• 
ON 

BHG 
MO. 

7 0 
1 5 1 

67 
2 3 2 
108 

6 1 
6 0 

2 2 9 
4 3 

142 
1 0 5 

0 0 
120 
2 2 3 
2 2 6 
121 
2 0 5 

30 
3 7 

2 0 2 
1 1 5 
118 
196 
199 

56 
139 

16 
2 2 0 

13 
3 1 
55 
9 7 

7 
10 

1 1 2 
136 

94 
1 7 8 

28 

OB 
HUB 

0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 1 0 
0 , 1 0 
0 . 10 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 1 0 
0 . 1 0 

TSOBH 
K 

1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 0 2 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 1 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 3 0 0 , 
1 6 0 0 . 
1 3 0 0 , 
1 0 2 0 , 
1 4 2 0 . 
1 6 0 0 . 
1 0 2 0 . 
1 4 2 0 , 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 , 
1 3 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 1 0 0 . 

X 

0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 1 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 

OD 
nHT /M3 

1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 

1 0 0 0 . 

TC 
K 

2 7 0 0 . 
1 0 0 0 . 
2 7 0 0 , 
3 3 0 0 , 
3 0 0 0 , 
2 7 0 0 , 
2 7 0 0 , 
3 1 0 0 , 
2 7 0 0 , 
3 0 0 0 , 
3 0 0 0 , 
2 7 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
3 1 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
2 7 0 0 . 
1 0 0 0 . 
2 7 0 0 . 
1 3 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
3 1 0 0 . 
2 7 0 0 . 

F 
KN 

5 0 . 3 6 
4 7 . 7 8 
5 0 . 3 6 
4 5 . 4 2 
0 7 . 7 8 
5 0 . 4 9 
5 0 . 3 6 
0 5 . 0 2 
5 0 . 3 9 
0 7 . 7 8 
0 7 . 7 8 
5 0 , 3 9 
0 7 . 6 3 
0 5 . 4 2 
4 5 . 4 2 
4 7 . 6 3 
4 5 , 1 6 
5 0 . 4 9 
5 0 . 3 9 
4 5 . 1 6 
4 7 . 6 3 
4 7 . 6 1 
0 5 . 1 6 
4 5 . 1 6 
5 0 . 4 9 
4 7 . 7 8 
5 0 . 38 
4 5 . 4 2 
5 0 . 3 8 
5 0 . 4 9 
5 0 . 4 9 
4 7 . 2 6 
5 0 . 4 8 
5 0 . 3 8 
4 7 . 6 3 
4 7 . 7 8 
4 7 . 2 6 
0 0 . 0 7 
5 0 . 0 9 

VJE 
M/3 

8 7 7 6 . 
9 2 7 1 . 
8 7 7 6 , 
9 6 0 0 , 
9 2 2 1 . 
8 7 7 6 . 
8 7 7 6 . 
9 6 0 0 . 
8 7 7 6 . 
9 2 2 1 . 
9 2 2 1 . 
8 7 7 6 . 
9 2 2 1 . 
9 6 0 0 . 
9 6 0 0 . 
9 2 2 1 . 
9 6 1 9 . 
8 7 7 6 . 
8 7 7 5 . 
9 6 3 9 . 
9 2 2 1 . 
9 2 2 1 . 
9 6 1 9 . 
9 6 3 9 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 0 0 . 
8 7 7 6 . 
8 7 7 6 . 
8 7 7 6 . 
9 2 1 9 . 
8 7 7 6 . 
8 7 7 6 . 
9 2 7 1 . 
9 2 2 1 . 
9 2 1 9 . 
4 6 3 6 . 
8 7 7 6 . 

ZMTOT 
KG 

1 4 5 1 . 
3 4 2 1 . 
3 6 1 0 . 
3 3 9 7 . 
3 5 8 4 . 
1 8 8 6 . 
3 9 2 5 . 
3 5 5 9 . 
0 0 0 1 . 
3 8 5 6 . 
3 8 9 6 . 
4 2 0 3 . 
0 0 0 9 . 
1 0 3 1 . 
1 8 7 2 , 
0 1 7 2 . 
1 9 8 0 . 
0 0 7 5 . 
0 5 1 6 . 
0 1 4 7 . 
0 0 0 3 , 
0 0 8 5 , 
0 0 1 8 , 
0 0 5 9 , 
5 3 0 2 . 
5 2 7 1 . 
5 7 1 0 . 
5 2 0 6 . 
^ 8 7 7 , 
5 8 9 0 . 
5 9 2 9 . 
5 6 7 9 . 
6 1 0 7 . 
6 1 6 9 . 
5 8 5 9 . 
5 8 9 7 . 
5 8 0 2 . 
5 6 5 1 . 
6 5 1 6 . 

SP»"GFN 
KG/KHE 

1 1 . 8 0 5 
1 1 . 8 0 5 
1 3 . 0 7 1 
1 1 . 8 0 5 
1 3 . 0 7 1 
1 6 . 2 0 0 
1 6 . 5 4 6 
1 1 . 0 7 3 
1 1 . 6 0 5 
1 6 . 7 0 4 
1 6 . 5 4 6 
1 3 . 4 7 3 
1 1 . 8 4 5 
1 6 . 2 0 4 
1 6 . 5 4 6 
1 3 . 4 7 1 
1 1 . 8 4 5 
1 6 . 2 0 0 
1 6 , 5 9 6 
1 3 . 4 7 3 
1 6 . 7 0 0 
1 6 . 5 9 6 
1 6 . 2 0 0 
1 h . 5 9 6 
3 0 . 3 5 8 
3 0 . 158 
1 1 . 8 0 5 
3 0 . 1 5 8 
1 3 . 4 7 3 
3 0 . 1 5 8 
1 6 . 6 1 7 
1 1 . 8 0 5 
1 6 . 2 0 0 
1 6 . 5 4 6 
3 0 . 1 5 8 
1 6 . 6 1 7 
1 3 . 4 7 1 
1 1 . 8 0 5 
3 6 . 6 1 7 

SPHHT 
KG/KHE 

1 0 . 5 1 0 
1 0 . 2 1 1 
3 6 . 1 3 7 
3 3 . 9 6 7 
3 5 . 8 0 1 
3 8 , 6 6 2 
1 9 , 2 6 0 
3 5 , 5 9 0 
0 0 , 4 0 6 
3 8 , 5 5 5 
3 8 . 9 6 4 
4 2 . 0 3 1 
4 0 . 0 9 5 
3 8 . 3 0 9 
3 8 . 7 1 7 
4 1 . 7 2 2 
3 9 . 8 4 1 
4 0 . 7 5 0 
4 5 . 1 5 6 
4 1 . 4 6 8 
4 4 . 4 3 3 
0 0 . 6 0 5 
0 0 . 179 
4 4 . 5 9 1 
5 3 . 0 1 5 
5 2 . 7 0 9 
5 7 , 1 3 8 
5 2 , 4 6 2 
5 8 . 7 6 6 
5 8 . 9 0 3 
5 9 . 2 7 5 
5 6 . 7 9 4 
6 1 . 4 7 1 
6 1 . 8 8 4 
5 8 . 5 8 7 
5 8 . 9 6 9 
5 8 . 4 2 1 
5 6 . 5 1 0 
6 5 . 1 f u 

SP'^ENG 
N/KG 

2 2 . 2 2 2 
2 1 . 3 6 0 
2 2 . 2 2 2 
2 0 . 5 1 0 
2 1 . 3 6 0 
2 2 . 2 8 0 
2 2 . 2 2 2 
2 0 . 5 1 0 
1 7 . 6 0 5 
2 1 . 1 7 6 
2 1 . 1 6 0 
1 7 . 6 0 5 
1 6 . 8 6 0 
2 0 . 5 4 f i 
2 0 . 5 3 0 
1 6 . 8 6 0 
1 6 . m 
1 7 . 6 8 7 
1 7 . 6 0 5 
1 6 . 1 3 1 
1 6 . 8 7 2 
1 6 . 8 6 0 
1 6 . 142 
1 6 . 1 1 1 
2 2 . 2 8 0 
2 1 . 176 
1 1 . 1 2 2 
2 0 . 5 0 6 
1 1 . 122 
1 7 . 6 8 7 
2 2 . 2 8 1 
1 0 . 5 1 5 
1 1 . 1 5 1 
1 1 . 1 2 1 
1 6 . 8 7 ? 
2 1 . 3 7 0 
1 0 . 5 1 5 
9 . 9 5 6 

17 .6 (15 

SPTHT 
N/KG 

1 0 . 5 9 0 
1 1 . 9 1 , 5 
1 1 . 9 1 7 
1 1 . 370 
1 1 . I l l 
1 2 . 4 9 2 
1 2 . 8 2 8 
1 7 . 7 5 9 
1 2 . 0 7 2 
1 2 . 142 
12."^67 
1 1 . 9 8 9 
1 1 . 8 7 4 
1 1 . 8 5 S 
1 1 . 7 1 0 
1 1 . 0 1 5 
1 1 . 1 1 5 
1 1 . ?P 1 
1 1 . 160 
1 0 . 8 9 0 
1 0 . 7 1 9 
1 0 . 6 2 0 
1 0 . 2 2 2 
1 0 . 1 2 7 

9 . 5 2 0 
J . 0 6 0 
8 . 8 1 6 
8 . 6 5 7 
8 . 5 7 2 
8 . 5 7 2 
8 . 5 1 8 
9 . 122 
8 . 2 1 2 
a . 100 
8 . 1 2 9 
8 . 1 0 2 
8 . 0 4 0 
7 . 8 6 9 
7 . 708 
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DUAL HODE EJLID CTFE NUCLEAH SPACE POHKb/PROPUlSION SYSVtM 
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rt 

ENG 
NO, 

193 
2 1 7 

6 8 
9 1 

175 
109 
187 
169 
1 7 2 
103 
1 9 0 
184 

7 1 
1 0 0 

4 
152 
181 

44 
6 8 
65 

2 3 3 
1 

125 
1 4 9 
166 

4 1 
8 2 

2 0 6 
2 3 0 
1 2 2 
163 

6 2 
6 5 

2 0 3 
17 

1 4 3 
35 

146 
38 

QB 
HWB 

0 , 1 0 
0 , 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 1 0 
0 . 10 
0 . 1 0 
0 . 1 0 
0 . 5 0 
0 . 1 0 
0 . 1 0 
0 . 5 0 
0 , 1 0 
0 , 5 0 
0 , 5 0 
0 , 1 0 
0 , 50 
0 , 1 0 
0 . 5 0 
0 , 5 0 
0 , 1 0 
0 , 5 0 
0 . 10 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 1 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 

TSUBH 
K 

1 4 2 0 . 
1 3 0 0 . 
1 5 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 5 0 0 , 
1 3 0 0 . 
1 4 2 0 , 
1 3 0 0 , 
1 4 2 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 , 
1 3 0 0 . 
1 3 0 0 . 

X 

0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 5 0 
0 . 2 5 
0 . 3 3 
0 . 5 0 
0 . 2 5 
0 . 5 0 
0 . 3 3 
0 . 5 0 
0 . 2 5 
0 . 3 3 
0 . 5 0 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 , 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 , 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 

QD 
MHT/H3 

1 0 0 0 . 
1 5 0 0 . 

5 0 0 , 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
5 0 0 , 
5 0 0 , 
5 0 0 , 
5 0 0 , 

1 0 0 0 , 
5 0 0 , 

1 5 0 0 , 
5 0 0 . 
5 0 0 . 

1 5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 0 0 0 , 
1 5 0 0 . 

5 0 0 , 
1 0 0 0 , 

5 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 0 0 0 . 

5 0 0 . 
1 5 0 0 , 
1 5 0 0 . 
1 0 0 0 . 

5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 0 0 0 . 

TC 
K 

3 3 0 0 . 
1 1 0 0 . 
1 0 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
3 1 0 0 , 
3 3 0 0 . 
3 0 0 0 , 
1 1 0 0 , 
2 7 0 0 , 
2 7 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 

F 
KN 

4 5 . 16 
0 5 . 0 1 
0 7 , 2 6 
0 7 , 2 6 
0 0 , 0 7 
0 7 , 6 2 
0 0 , 2 9 
0 0 , 0 7 
0 0 , 0 7 
0 6 , 1 8 
4 5 , 1 5 
4 4 , 2 9 
5 0 , 4 0 
4 6 . 18 
5 0 . 4 8 
4 7 . 7 8 
4 4 . 2 9 
5 0 . 4 4 
5 0 . 4 0 
4 7 . 2 6 
4 5 . 4 2 
5 0 . 5 0 
0 7 . 6 3 
0 7 . 7 8 
0 0 . 4 7 
5 0 . 4 0 
0 7 . 2 6 
0 5 . 1 6 
0 5 , 0 2 
0 7 , 6 3 
0 0 , 0 6 
5 0 . 0 9 
5 0 . 0 0 
4 5 . 16 
5 0 . 3 8 
4 7 . 7 8 
5 0 . 4 9 
4 7 . 7 8 
5 0 . 4 4 

VJE 
n/s 

9 6 3 9 . 
9 6 0 0 . 
9 2 1 9 . 
9 2 1 9 . 
9 6 1 6 . 
9 2 2 1 . 
9 6 3 6 . 
9 6 1 6 . 
9 6 3 6 . 
9 2 1 6 . 
9 6 1 9 . 
9 6 1 6 . 
8 7 7 6 . 
9 2 1 6 . 
8 7 7 6 . 
9 2 2 1 . 
9 6 1 6 . 
9 7 7 6 . 
8 7 7 6 . 
9 2 1 9 . 
9 6 4 0 . 
8 7 7 5 . 
9 2 2 1 . 
9 2 2 1 . 
9 6 1 6 . 
8 7 7 6 . 
9 2 2 0 . 
9 6 3 9 . 
9 6 0 0 . 
9 2 2 1 . 
9 6 1 6 . 
8 7 / 6 . 
8 7 7 6 . 
9 6 3 9 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 

ZHTOT' 
KG 

58 3 3 . 
5 8 7 2 . 
6 1 1 2 . 
6 1 5 0 . 
5 8 1 0 . 
6 0 8 5 . 
6 0 5 2 . 
6 0 8 0 . 
6 1 2 6 . 
6 0 0 9 . 
6 0 5 9 , 
6 3 8 8 , 
7 3 1 6 , 
6 8 6 7 , 
7 5 6 2 , 
7 2 8 6 , 
6 8 0 6 , 
7 9 1 1 , 
8 0 1 6 , 
7 5 2 8 , 
7 2 6 2 , 
8 1 8 7 . 
7 8 7 9 . 
7 9 8 6 . 
7 5 0 0 . 
8 6 1 1 . 
8 1 5 0 . 
7 8 5 0 . 
7 4 6 2 . 
8 5 7 9 . 
8 1 2 6 . 
9 3 1 9 . 
9 0 2 3 . 
8 5 5 0 . 
9 5 9 0 . 
9 2 8 8 . 
9 9 1 1 . 
9 1 9 3 . 

1 0 0 1 7 , 

SPMGEN 
KG/KHE 

1 0 , 3 5 8 
3 6 , 6 1 7 
1 6 , 2 0 0 
1 6 , 5 9 6 
1 1 . 0 7 3 
1 6 . 6 1 7 
1 5 . 2 7 0 
1 h . 2 0 0 
1 6 . 5 9 6 
1 8 . 6 7 9 
1 6 . 6 1 7 
1 8 . 6 2 9 
1 0 . 0 5 6 
2 3 . 2 1 1 
3 0 . 3 5 8 
1 0 . 0 5 6 
2 1 . 2 1 1 
1 0 . 0 5 6 
1 1 . 0 5 6 
3 0 . 358 
1 0 . 0 5 6 
1 6 . 6 1 7 
1 0 . 0 5 6 
1 1 . 0 5 6 
3 0 . 3 5 8 
1 1 . 0 5 6 
3 6 , 6 1 7 
1 0 , 0 5 6 
1 1 . 0 5 6 
1 1 . 0 5 6 
1 6 . 6 1 7 
1 0 . 0 7 6 
1 0 . 2 7 0 
1 1 . 0 5 6 
1 0 . 0 5 6 
1 0 . 0 7 6 
1 0 . 0 7 6 
1 0 . 2 7 0 
1 0 . 2 7 0 

SPMHT 
KG/KHE 

5 8 . 3 3 3 
5 8 . 7 2 3 
6 1 . 1 2 0 
6 1 . 5 0 5 
5 8 . 1 0 1 
6 0 . 8 0 9 
6 0 . ^ . 2 2 
6 0 . 8 0 0 
6 1 . 2 6 5 
6 4 . 0 9 1 
6 4 . 5 9 0 
6 3 . 8 R 1 
1 0 . 6 3 2 
6 8 . 6 7 5 
7 5 . 6 2 5 
1 0 . 5 7 2 
6 8 . 0 6 3 
1 5 . 8 2 1 
1 6 . 0 3 2 
7 5 . 2 7 8 
1 0 . 5 2 3 
8 1 . 8 7 1 
1 5 . 7 5 8 
1 5 . 9 7 1 
7 0 . 9 9 8 
1 7 . 2 2 1 
8 1 . 5 0 0 
1 5 . 7 0 7 
1 5 . 9 2 3 
1 7 . 1 5 8 
8 1 . 2 6 1 
1 8 . 6 3 8 
1 H . 8 0 6 
1 7 . 1 0 7 
1 9 . 1 8 8 
1 8 . 5 7 7 
1 9 . 8 2 2 
1 8 . 7 6 6 
2 0 . 0 3 5 

SPTENG 
M/KG 

1 6 . 1 4 2 
2 0 . 5 0 1 
1 0 , 5 2 2 
1 0 , 5 1 5 

4 , 9 5 6 
1 6 , 0 6 8 

9 , 7 8 8 
9 . 9 6 2 
9 . 9 ' ; 6 

1 0 . 1 5 0 
1 6 . 140 

9 . 7 R 8 
2 2 . 0 2 6 
1 0 . 1 5 8 
1 1 . 1 5 1 
2 1 . 1 5 8 

9 . 7 8 8 
1 7 . 0 4 4 
2 2 . 0 7 6 
1 0 . 5 2 2 
2 0 . 330 
1 1 . 1 6 0 
1 6 . 7 0 5 
2 1 . 1 5 8 

9 . 9 6 2 
1 7 . 0 9 9 
1 0 . 5 1 9 
1 5 . 9 8 2 
2 0 . 3 1 0 
1 6 . 7 0 5 

9 . 9 5 4 
2 7 . 1 1 0 
2 2 . 0 2 6 
1 5 . 4 8 2 
1 1 . 0 3 3 
2 1 . 2 3 0 
1 7 . 5 7 2 
2 1 . 1 5 8 
1 7 . 0 9 4 

S"TMT 
N/KG 

7.7'4 1 
7 . 7 3 1 
7 . 7 3 2 
7 . 6 7 9 
7 . 6 0 9 
7 . 100 
7 . 1 1 8 
7 . 309 
7 . 2 5 9 
7 . 3 0 5 
6 . 9 9 0 
6 . 9 3 3 
6 . 8 9 8 
6 . 7 2 5 
6 . 6 7 5 
6 . ' ; 5 7 
6 . 0 6 9 
6 . 176 
6 . 2 8 7 
6 . 2 7 8 
6 . 754 
6 . 1 6 9 
6 . 0 0 5 
5 . 4 3 2 
•^.9 10 
5 . 8 5 8 
5 . 7 4 5 
5 . 7 5 0 
5 . 7 0 0 
s.-^-^i 
5 . 0 7 1 
5 . 0 1 8 
5 . 108 
5 . 2 7 4 
5 . 2 S 1 
5 . 100 
5 . 0 4 0 
5 . OP 6 
5 . 0 3 ' ^ 
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DUAL HODE S I L I U CJIiE NUCLEAR SPACE PO ,<r;r>/PR0PULST0H SYSTEM 
HURCCIA, SPACE HUJLKAP SYSTEM PARArCTRR STUDY-SPTHT SOHF 

rt 
I 

00 

ENG 
MO. 

9 8 
2 2 0 

10 
2 2 7 
116 
119 
179 

9 5 
1 9 7 
2 0 0 

8 
1 7 6 

11 
72 
89 
9 2 
05 

1 5 3 
1 6 8 
1 7 0 
173 
234 
126 

69 
104 

4 2 
2 0 7 
1 5 0 

18 
185 
1 2 3 
2 3 1 
2 0 9 

99 
2 0 

204 
5 9 
15 
6 3 

QE 
HHE 

0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
1 , 0 0 
0 . 5 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
0 . 5 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 , 0 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 

TSOBH 
K 

1 5 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 , 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 0 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 0 2 0 . 
1 6 0 0 . 

X 

0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 1 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 2 5 
0 . 3 3 
0 . 1 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 3 3 
0 . 5 0 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 

QD 
HHT/H3 

5 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 , 

1 5 0 0 , 
5 0 0 , 
5 0 0 . 

1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 
5 0 0 . 

1 5 0 0 . 
1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 5 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 

1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 5 0 0 . 

TC 
K 

3 0 0 0 . 
1 1 0 0 , 
2 7 0 0 . 
3 1 0 0 . 
1 0 0 0 . 
1 0 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
3 0 0 0 , 
2 7 0 0 , 
3 0 0 0 , 
3 3 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
1 1 0 0 . 
1 0 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
1 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 1 0 0 . 
1 3 0 0 , 
3 0 0 0 , 
2 7 0 0 , 
3 3 0 0 , 
2 7 0 0 , 
2 7 0 0 , 
2 7 0 0 . 

F 
KN 

0 7 . 2 6 
0 5 . 0 2 
5 0 . 38 
4 5 , 4 2 
4 7 . 6 3 
4 7 . 6 3 
4 4 . 4 7 
0 7 . 2 6 
4 5 . 16 
4 5 . 16 
5 0 . 0 8 
0 0 . 0 7 
5 0 . 1 8 
5 0 . 0 0 
0 7 , 2 6 
0 7 , 2 6 
5 0 . 0 0 
0 7 . 7 8 
0 4 . 4 9 
4 4 . 0 7 
0 0 . 4 7 
4 5 . 4 2 
4 7 . 6 1 
5 0 . 4 0 
4 6 . 3 6 
5 0 . 4 4 
4 5 . 16 
4 7 . 7 8 
5 0 . 3 8 
4 4 , 09 
0 7 . 6 3 
4 5 . 0 2 
0 0 . 35 
0 7 . 2 6 
4 8 . 5 9 
4 5 . 1 6 
5 0 . 0 9 
5 0 . 3 8 
5 0 . 5 2 

VJE 
M/S 

9 2 1 9 . 
9 6 0 0 . 
8 7 7 6 . 
9 6 0 0 . 
9 2 2 1 . 
9 7 2 1 . 
4 6 1 6 . 
9 2 1 9 . 
9 6 3 9 . 
9 6 1 9 . 
8 7 7 6 . 
9 6 3 6 . 
8 7 7 6 . 
6 7 7 6 . 
9 2 1 4 . 
9 2 1 9 . 
8 7 7 6 . 
9 2 2 1 . 
9 6 3 5 . 
9 6 1 6 . 
9 6 3 6 . 
9 6 0 0 . 
9 2 2 1 . 
8 7 7 6 . 
9 2 1 7 . 
9 7 7 6 . 
9 6 3 9 . 
9 2 2 1 . 
8 7 7 6 . 
9 6 3 5 . 
9 2 2 1 . 
9 6 0 0 . 
9 6 1 6 . 
9 2 1 9 . 
8 7 7 1 . 
9 6 1 9 . 
8 7 7 6 . 
9 7 7 6 . 
8 7 7 6 . 

ZMTOT 
KG 

4 5 6 0 . 
9 2 6 0 . 

102 9 0 . 
9 1 6 8 . 
9 8 7 9 . 
9 9 8 6 . 
9 5 3 2 . 

1 0 2 6 0 . 
9 8 5 0 . 
9 9 6 0 . 

1 1 5 9 1 . 
1 0 2 3 2 . 
1 1 7 0 1 . 
1 2 1 7 0 . 
1 1 5 5 6 . 
1 1 6 6 6 . 
1 2 7 7 0 . 
1 2 1 4 0 . 
1 1 3 8 3 . 
1 1 5 2 8 . 
116 3 4 . 
1 2 1 1 5 . 
1 2 7 3 9 . 
1 1 5 4 4 . 
1 2 4 0 4 . 
1 0 1 0 5 . 
1 2 7 1 3 . 
1 3 5 1 5 . 
1 0 0 6 7 . 
1 2 8 8 2 . 
1 0 1 1 3 . 
1 3 0 9 0 . 
1 1 1 9 9 . 
1 0 0 3 1 . 
1 5 0 1 0 . 
1 0 0 8 8 . 
1 5 7 9 5 . 
1 5 8 0 2 . 
1 6 1 3 7 . 

SPMGEN 
KG/KWE 

1 0 . 0 5 6 
1 0 . 0 7 6 
1 1 . 4 5 6 
1 4 . 2 7 0 
1 0 . 0 7 6 
1 4 . 2 7 0 
1 0 . 0 5 6 
1 1 . 4 5 6 
1 0 . 0 7 6 
1 4 . 7 7 0 
1 0 . 0 7 6 
1 1 . 4 5 6 
1 0 . 2 7 0 

9 . 8 5 5 
1 4 . 0 7 6 
1 0 . 7 7 0 

4 , 8 S 5 
9 , P 5 5 

1 1 . 2 1 5 
1 0 . 0 7 6 
1 0 . 2 7 0 

9 . 8 5 5 
9 . 8 5 5 

1 1 . 2 3 0 
1 6 . 2 1 2 
1 1 . 2 1 0 

9 . 8 5 5 
1 1 . 2 30 

9 . 8 55 
1 6 . 2 1 2 
1 1 . 2 3 0 
1 1 . 2 3 0 
7 0 . 3 7 0 

'^ .855 
2 0 . 3 7 0 
1 1 . 2 3 0 
2 7 . 0 2 8 
1 1 . 2 3 0 
1 1 . 8 1 7 

SPMHT 
KG/KHE 

1 9 . 1 1 4 
1 8 . 5 2 7 
2 0 . 5 8 8 
1 8 . 7 1 7 
1 9 . 7 5 9 
1 9 . 9 7 2 
1 9 . 0 6 1 
2 0 . 5 1 9 
1 9 . 7 0 8 
1 4 . 9 2 1 
2 3 . 1 R 2 
2 0 . 0 6 0 
2 3 . 0 0 2 
1 2 . 1 7 0 
2 3 . 1 1 2 
2 3 . 3 3 1 
1 2 . 7 7 0 
1 2 . 1 0 0 
2 2 . 7 6 6 
2 3 . 0 5 7 
2 3. 277 
1 2 . 1 1 5 
1 2 . 7 1 9 
1 3 . 5 0 0 
2 5 . 8 0 8 
1 0 . 1 0 5 
1 2 . 7 1 3 
1 3 . 5 1 5 
1 0 . 0 6 7 
2 5 . 7 6 1 
1 0 . 11 3 
1 3 . 0 4 0 
2 6 . 3 9 8 
1 0 . 0 1 3 
1 0 . 0 2 0 
1 0 . 0 8 8 
3 1 . 5 9 0 
I'^.eo? 
1 6 . 1 1 7 

SPTENG 
N/KG 

1 0 . 0 1 0 
2 0 . 4 0 0 
1 1 . 0 1 1 
2 0 . 3 3 0 
1 6 . 7 6 0 
1 6 . 7 0 5 

9 . 8 7 0 
1 0 . 0 1 0 
1 6 . 0 1 5 
1 5 . 9 8 2 
1 1 . 0 f l 7 

4 . 8 7 0 
1 1 . 0 3 3 
2 1 . 7 7 1 
1 0 . 0 6 0 
1 0 . 0 3 0 
1 7 . 3 0 2 
2 0 . 9 1 0 

9 . 3 1 6 
9 . 9 0 1 
9 . 8 7 0 

2 0 . 0 9 3 
1 6 . 5 1 6 
2 1 . 7 7 1 

4 . 6 6 2 
1 7 . 1 0 ? 
1 5 . 7 9 9 
2 0 . 9 1 0 
1 0 . 9 7 2 

4 . 1 1 6 
1 6 . 5 1 6 
2 0 . 0 9 1 
1 0 . 7 1 4 
1 0 . 3 2 5 
1 0 . 0 7 0 
1 5 . 7 9 4 
2 2 . 1 1 4 
1 0 . 9 7 ? 
2 1 . " 6 0 

SP-^MT 
N/KG 

0 . 9 4 4 
0 . 9 0 2 
0 . 8 4 0 
0 . 8 0 8 
0 . 8 7 1 
0 . 7 6 4 
0 . 6 6 6 
0 . 6 0 7 
0 . 5 8 1 
0 . 5 1 0 
0 . 1 5 5 
0 . 1 0 6 
0 . 105 
0 . 1 0 1 
O.OJO 
0 . 0 - ; 1 
3.9'^0 
3 . 9 1 6 
1 . 9 0 8 
1 . 8 5 7 
3 . 8 2 1 
1 . 7 0 9 
1 . 7 3 9 
3 . 7 2 1 
1 . 5 9 3 
1 . 5 6 6 
3 . ' ; 5 2 
3 . 5 35 
3 . 0 8 ? 
^ . 0 5 0 
1.37=; 
1 . 167 
3 .3 f iO 
3 . 2 7 5 
3 . 2 3 7 
3 . 7 0 5 
3 . 197 
3 . 140 
3 , 1 3 1 
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DUAL MODE SOLID CORE NUCLEAR SPACE POHBR/PROPULSTOH SYSTEH 
NUR0C3A, SPACE NUCLEAR SYSTEM PARAHETER STUDY-SPTMT SORT 

rt 
I 

vO 

ENG 
NO. 

101 
66 

1 8 0 
3 2 

1 4 0 
36 
96 
39 

1 8 2 
144 
147 
113 
2 2 1 
117 
2 2 5 
1 2 0 
1 7 7 

5 
2 2 8 
194 

9 
198 

56 
12 

2 0 1 
2 9 
66 
9 0 

137 
9 3 

1 1 0 
1 6 7 
1 8 9 
2 1 8 
1 7 1 

2 
174 
191 

83 

OE 
HHE 

0 . 5 0 
1 . 0 0 
1 . 0 0 
0 , 5 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
0 . 5 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
1 . 0 0 
0 . 5 0 
0 . 5 0 

TSUBH 
K 

1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 0 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 1 0 0 . 
1 4 2 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 6 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 

X 

0 . 5 0 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 5 0 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 3 3 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 , 2 5 
0 , 3 3 
0 . 3 3 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 , 2 5 
0 , 2 5 
0 , 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 3 3 
0 . 2 5 
0 . 2 5 

QD 
M H T / H 1 

5 0 0 . 
1 5 0 0 , 

5 0 0 , 
1 0 0 0 . 
1 5 0 0 . 
1 0 0 0 . 

5 0 0 . 
1 0 0 0 , 

5 0 0 . 
1 5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 
1 5 0 0 , 
1 0 0 0 , 
1 5 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 

1 5 0 0 . 
1 0 0 0 . 

5 0 0 . 
1 0 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 0 0 0 . 
1 0 0 0 . 

5 0 0 . 
5 0 0 . 

1 5 0 0 . 
5 0 0 . 

1 0 0 0 . 
5 0 0 . 
5 0 0 , 

1 5 0 0 , 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
5 0 0 . 

TC 
R 

3 0 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 , 
3 1 0 0 . 
3 0 0 0 . 
3 1 0 0 . 
3 0 0 0 . 
1 1 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 1 0 0 , 
2 7 0 0 , 
3 1 0 0 , 
2 7 0 0 , 
2 7 0 0 , 
3 3 0 0 , 
2 7 0 0 , 
3 0 0 0 , 
3 0 0 0 , 
3 0 0 0 . 
3 0 0 0 . 
3 0 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 1 0 0 . 
33 0 0 . 
2 7 0 0 . 
3 1 0 0 . 
3 1 0 0 . 
3 0 0 0 . 

F 
KN 

4 6 . 3 6 
5 0 . 4 0 
4 4 . 0 7 
5 0 . 4 9 
4 7 . 7 8 
5 0 . 4 9 
4 7 . 2 6 
5 0 . 4 4 
4 4 . 4 9 
4 7 . 7 8 
4 7 . 7 8 
4 7 . 6 3 
4 5 . 4 2 
4 7 . 6 3 
4 5 . 4 2 
4 7 . 6 3 
4 4 . 4 7 
5 0 . 4 8 
4 5 . 4 2 
4 5 . 1 6 
5 0 . 4 8 
4 5 . 1 6 
5 0 . 4 9 
5 0 . 3 8 
4 5 . 1 6 
5 0 . 4 9 
4 7 . 2 6 
4 7 . 2 6 
4 7 - 7 6 
4 7 , 2 6 
4 7 . 6 3 
0 0 . 0 7 
0 0 . 0 7 
0 5 . 0 2 
0 0 . 0 7 
5 0 . 0 8 
4 4 . 4 7 
4 5 . 1 6 
4 7 . 2 6 

VJB 
H/S 

9 2 1 7 . 
8 7 7 6 . 
9 6 3 6 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 2 1 9 . 
8 7 7 6 . 
9 6 1 5 . 
9 2 2 1 . 
9 2 2 1 . 
9 2 2 1 . 
9 6 4 0 . 
9 2 2 1 . 
9 6 4 0 . 
9 2 2 1 . 
9 6 3 6 . 
8 7 7 6 . 
9 6 4 0 . 
9 6 1 9 . 
8 7 7 6 . 
963 9 . 
8 7 7 6 . 
8 7 / 6 . 
9 6 3 9 . 
8 7 7 6 . 
9 2 1 9 . 
9 2 1 9 . 
9 2 2 1 . 
4 2 1 9 . 
9 2 2 1 . 
9 6 1 6 . 
9 6 1 6 . 
9 6 0 0 . 
9 6 3 6 . 
8 7 7 6 . 
9 6 1 6 . 
9 6 1 9 . 
9 2 1 9 . 

ZHTOT 
KG 

1 4 4 8 3 . 
1 6 1 2 3 . 
1 4 4 0 5 . 
1 6 3 8 7 . 
1 5 7 6 4 . 
1 6 7 3 3 . 
1 5 8 0 7 . 
1 6 9 2 4 . 
1 4 9 6 1 . 
1 6 1 0 6 . 
1 6 2 9 3 . 
1 6 3 5 5 . 
1 5 7 0 0 . 
1 6 7 0 2 . 
1 6 0 8 2 . 
1 6 8 9 2 . 
1 5 7 7 9 . 
1 8 0 6 7 . 
1 6 2 6 9 . 
1 6 1 1 0 . 
1 8 4 2 3 . 
166 7 6 . 
1 8 6 4 7 . 
1 8 6 2 0 . 
1 6 8 6 7 . 
1 9 2 4 0 , 
1 8 0 3 2 . 
1 8 3 8 8 . 
1 8 6 1 7 . 
1 8 5 8 6 . 
1 9 2 0 8 . 
1 8 0 0 4 . 
1 8 0 7 4 . 
1 8 5 9 2 . 
1 R 1 6 0 . 
2 0 9 2 0 . 
1 8 5 5 8 . 
1 9 1 8 3 . 
2 0 8 8 5 . 

SPHGEN 
KG/KHE 

2 0 . 3 7 0 
1 4 . 0 0 8 

9 . P 5 5 
2 7 . 0 2 8 
2 7 . 0 2 8 
1 3 . 0 3 7 
1 1 . 2 3 0 
1 4 . 0 0 8 
2 0 . 3 7 0 
1 3 . 8 37 
1 0 . 0 0 8 
2 7 . 0 2 8 
2 7 . 0 2 8 
1 1 . 8 1 7 
1 3 . 8 1 7 
1 0 . 0 0 0 
1 1 . 2 1 0 
2 7 . 0 2 8 
1 0 . 0 0 8 
2 7 . 0 2 8 
1 3 . 8 1 7 
1 3 . 8 3 7 
3 2 . 7 3 3 
1 4 . 0 0 8 
1 0 . 0 0 8 
1 2 . 7 1 1 
2 7 . 0 2 8 
1 3 . 8 3 7 
3 2 . 7 1 1 
1 4 . 0 0 8 
1 2 . 7 3 3 
2 7 , 0 2 8 
1 2 , 9 8 0 
3 2 . 7 3 3 
1 3 . 8 1 7 
1 2 . 7 3 3 
1 4 . 0 0 8 
3 2 . 7 1 1 
3 2 . 7 3 1 

SPHHT 
KG/KHE 

2 9 . 9 6 7 
1 6 . 3 2 3 
1 4 . 4 0 ' ; 
3 2 , 7 7 0 
3 1 . 5 2 9 
1 6 . 7 3 3 
1 5 . 8 0 7 
1 6 . 9 2 4 
2 9 . 9 2 2 
1 6 . 1 0 6 
1 6 . 2 9 3 
3 2 . 7 1 1 
3 1 . 4 7 9 
1 6 . 7 0 2 
1 6 . 0 8 2 
1 6 . 8 9 2 
1 5 . 7 7 9 
1 6 . 1 3 4 
1 6 . 2 6 9 
1 2 . 6 6 0 
1 8 . 4 2 1 
1 6 . 6 7 6 
3 7 . 2 9 5 
1 8 . 6 2 0 
1 6 . 8 6 7 
1 8 . 4 - ' 9 
3 6 . 0 6 0 
1 8 . 3 8 8 
3 7 . 2 3 4 
1 8 . 5 8 6 
3 8 . 0 1 6 
3 6 . 0 0 8 
1 8 . 0 7 0 
3 7 . 1 6 4 
1 8 . 3 6 0 
0 1 . 6 3 9 
1 8 . 5 5 8 
3 8 . 3 6 5 
0 1 . 7 6 4 

SPTBNG 
N/KG 

9 . 6 6 2 
2 1 . 7 7 1 

9 . 7 7 0 
1 7 . 5 7 2 
2 1 . 2 1 0 
1 7 . 4 3 0 
1 0 . 3 2 5 
1 7 . 1 0 2 

9 . 3 1 6 
2 1 . 0 5 0 
2 0 . 9 1 0 
1 6 . 7 6 0 
2 0 . 4 0 4 
1 6 . 6 2 1 
2 0 . 2 2 9 
1 6 . 5 1 6 

9 . 7 7 0 
1 1 . 0 8 7 
2 0 . 0 9 3 
1 6 . 0 1 5 
1 1 . 0 0 7 
1 5 . 9 0 2 
2 2 . 1 3 0 
1 0 . 9 2 2 
1 5 . 7 9 9 
1 7 . 5 7 2 
1 0 . 0 6 0 
1 0 . 3 8 0 
2 1 . 2 1 0 
1 0 . 3 2 5 
1 6 . 7 6 1 

9 . 9 0 3 
8 . 7 1 5 

2 0 . 0 0 0 
9 . 8 1 1 

1 1 . 0 4 6 
9 . 7 7 0 

1 6 . 0 3 S 
1 0 . 0 6 0 

SPTMT 
N/KG 

1 . 0 9 4 
1 . 0 8 7 
1 . 0 8 7 
3 . 0 8 1 
3 . 0 1 1 
3 . 0 1 7 
2 . 9 9 0 
7 . 9 8 0 
2 . 9 7 0 
2 . 9 6 6 
7 . 4 1 2 
2 . 9 1 2 
2 . 8 8 5 
2 . 8 5 ? 
2 . 8 2 0 
2 . 8 1 4 
2 . 8 1 8 
2 . 7 4 0 
2 . 7 4 2 
2 . 7 6 5 
2 . 7 0 0 
2 . 7 0 8 
2 . 7 0 8 
2 . 7 0 5 
2 . 6 7 7 
2 . 6 2 4 
2 . 6 2 1 
2 . 5 7 0 
2 . 5 6 6 
2 . 5 0 1 
2 . 0 8 0 
2 . 0 7 0 
2 . 4 6 0 
2 . 0 0 1 
7 . 0 22 
2 . 4 1 3 
2 . 3 9 6 
2 . 150 
2 . 2 6 1 
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DUAL HODE SOLID COKE NUCLEAa SPACE P0HE7/PR0PUISTON SYSTEM 
NUE0C3A, SPACE NUCLEAR SYSTEM PARAMETER STUDY-SPTMT SOP! 

rt 
I 

to o 

EM6 
NO. 

1 0 5 
1 6 0 
1 6 6 

2 1 
2 1 0 
102 
183 

6 0 
33 

1 4 1 
6 

114 
2 2 2 
1 9 5 

87 
57 
30 

1 6 6 
138 

3 
111 
2 1 9 
192 

84 
165 

OE 
HHE 

1 . 0 0 
0 . 5 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 
1 , 0 0 
1 , 0 0 
1 . 0 0 
1 , 0 0 
1 , 0 0 
1 , 0 0 
1 . 0 0 
1 . 0 0 
1 . 0 0 

TSOBH 
K 

1 4 2 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 4 2 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 3 0 0 . 
1 1 0 0 . 
1 3 0 0 . 

X 

0 . 5 0 
0 . 2 5 
0 . 5 0 
0 . 5 0 
0 , 5 0 
0 . 5 0 
0 . 5 0 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 
0 . 2 5 

QD 
MHT/H3 

5 0 0 . 
5 0 0 . 
5 0 0 . 
5 0 0 . 

1 0 0 0 . 
5 0 0 . 
5 0 0 . 

1 5 0 0 . 
1 0 0 0 . 
1 5 0 0 , 

5 0 0 , 
1 0 0 0 . 
1 5 0 0 . 
1 0 0 0 . 

5 0 0 . 
1 5 0 0 . 
1 0 0 0 . 

5 0 0 . 
1 5 0 0 . 

5 0 0 . 
1 0 0 0 . 
1 5 0 0 . 
1 0 0 0 . 

5 0 0 , 
5 0 0 , 

TC 
K 

3 0 0 0 . 
3 3 0 0 . 
3 3 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 , 
3 3 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 0 0 0 , 
1 1 0 0 , 
3 1 0 0 , 
3 0 0 0 . 
2 7 0 0 . 
2 7 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
2 7 0 0 . 
3 0 0 0 . 
3 1 0 0 . 
3 3 0 0 . 
3 0 0 0 . 
3 3 0 0 . 

F 
KN 

0 6 . 3 6 
0 4 . 0 7 
0 0 . 0 7 
0 6 . 5 9 
0 0 . 3 5 
4 6 . 3 6 
0 4 . 0 7 
5 0 . 5 2 
5 0 . 4 9 
4 7 . 7 8 
5 0 . 4 8 
4 7 . 6 1 
4 5 . 4 2 
4 5 . 16 
4 7 . 2 6 
5 0 . 5 2 
5 0 . 4 9 
4 0 . 4 7 
4 7 . 7 8 
5 0 . 4 8 
4 7 . 6 3 
4 5 . 4 2 
4 5 . 1 6 
4 7 . 2 6 
4 4 . 0 7 

V I E 
M/S 

9 2 1 7 . 
9 6 1 6 . 
9 6 1 6 . 
8 7 7 1 . 
9 6 3 6 . 
9 2 1 7 . 
9 6 3 6 . 
8 7 7 6 . 
8 7 7 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 2 2 1 . 
9 6 0 0 . 
9 6 3 9 . 
9 2 1 9 . 
8 7 7 6 . 
8 7 7 6 . 
4 6 3 6 . 
9 2 2 1 . 
8 7 7 6 . 
9 2 2 1 . 
9 6 0 0 . 
9 6 1 9 . 
9 2 1 9 . 
9 6 1 6 . 

ZHTOT 
KG 

2 1 0 5 2 . 
2 0 8 5 7 . 
2 1 0 1 1 . 
2 5 1 9 0 . 
2 3 2 8 9 . 
2 5 1 6 3 . 
2 5 1 0 2 . 
2 8 9 5 0 . 
2 9 5 5 0 . 
2 8 9 2 3 . 
3 1 2 0 0 . 
2 9 5 1 9 . 
2 8 8 9 8 . 
2 9 0 9 3 . 
3 1 2 0 5 . 
1 0 5 9 7 . 
3 5 1 9 3 . 
3 1 1 7 7 . 
3 0 5 6 6 . 
3 6 8 8 2 . 
3 5 1 6 1 . 
3 0 5 0 1 . 
3 5 1 3 6 . 
3 6 8 0 8 . 
3 6 8 2 0 . 

SPHGEN 
KG/KHE 

1 5 . 9 0 0 
1 2 . 7 1 1 
1 5 . 4 0 0 
2 0 . 0 5 1 
2 0 . 0 5 1 
2 0 . 0 5 1 
2 0 . 0 5 1 
2 6 . 6 53 
2 6 . 6 5 1 
2 6 . 6 5 3 
2 6 . 6 5 3 
2 6 . 6 5 1 
2 6 . 6 5 1 
2 6 . 6 5 3 
2 6 . 6 5 1 
3 2 . 2 9 6 
3 2 . 2 9 6 
2 6 . 6 5 1 
1 2 . 2 9 6 
3 2 . 2 9 6 
1 2 , 2 4 6 
3 2 , 2 9 6 
1 2 . 2 4 6 
3 2 , 2 4 6 
3 2 . 2 4 6 

SPHHT 
KG/KHE 

2 1 . 0 5 2 
0 1 . 7 1 3 
2 1 . 0 1 1 
2 5 . 1 9 0 
2 1 . 2 8 8 
2 5 . 1 6 3 
2 5 . 1 0 2 
2 9 . 9 5 0 
2 9 . 5 5 0 
2 8 . 9 2 3 
1 1 . 7 U 0 
2 9 . 5 1 8 
2 8 . 6 9 8 
2 9 . 4 9 1 
1 1 . 2 0 5 
1 4 . 5 9 7 
3 5 , 1 9 3 
1 1 , 1 7 7 
1 4 , 5 6 6 
3 6 , 8 8 2 
3 5 , 1 6 1 
3 0 , 5 0 1 
1 5 . 1 1 6 
3 6 . 8 4 8 
3 6 . 8 2 0 

SPTENG 
N/KG 

9 . 0 6 f l 
9 . 4 0 0 
8 . 7 1 " " 
9 . 4 5 5 

1 3 . 7 0 1 
9 . 0 6 8 
8 . 7 3 5 

2 1 . 9 6 4 
1 7 . 4 1 0 
2 1 . 0 5 0 
1 1 . 0 0 7 
1 6 . 6 2 3 
2 0 . 2 2 9 
1 5 . 9 0 ? 
1 0 . 3 8 0 
2 1 . 9 6 4 
1 7 . 4 1 0 

9 . 8 3 1 
2 1 . 0 5 0 
1 1 . 0 0 7 
1 6 . 6 2 3 
2 0 . 2 2 9 
1 5 . 9 0 2 
1 0 . 3 8 0 

9 . 8 3 1 

SPTMT 
N/KG 

2 . 2 0 ? 
? . 112 
2 . 1 1 4 
1 . 9 2 9 
1 . 9 0 4 
1 . 8 0 2 
1 . 7 6 9 
1 . 7 0 5 
1 . 7 0 9 
1.6 '^2 
1 . 6 1 6 
1 . 6 1 3 
i . ' ; 7 2 
1 . 5 3 1 
1 . S 1 5 
I . O b O 
1 . 0 3 5 
1 . 0 2 6 
1 . 3R 2 
1 , 3 6 9 
1 , 3 5 5 
1 , 1 1 5 
1 . 2 8 5 
1 . 2 8 1 
1 . 7 0 8 



APPENDIX D: Code Output for Se lec ted Engines 

Maximum SPTWT 

THE Ai:HD5PiCE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

AR 
CHX 

CL 
CLR? 

DCC 
IFUFL 
R:: 
HT 
ZNHd 

DUAL KCDL SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEK 
KUECC3A CODE ENGINE NOSBER = 7 0 

L I S T 0 ? INPUT PARAMETERS PAGE 1 OF 2 

REACTOR CORE PARAMETERS AND CONSTRAINTS 

REAC"OF AREA, M**2 0 . 5 8 8 2 0 
FUEL EIE-1ENT FEX-FLAT DIMEN­
S I O N , CM 4 . 0 0 0 0 0 
CORE LENGTH, « 0 . 8 8 9 0 0 
TOTAL REACTOR CYLINDRICAL 
LENGTH, M 1 . 5 2 4 0 0 
COFE COOLANT PASSAGE DIAMETER, CM 0 . 3 0 0 0 0 
UFANIU>; FUEL I S O T O P E D - 2 3 3 
CORE RADIOS, V 0 . 2 4 4 2 9 
I-EFLECrOR T H I C K w E S S , K 0 . 1 4 6 9 6 
NUMBER OF PPOPELLAKT PASSAGES PEF 
FFJEI ELEMENT 6 0 . 0 0 0 0 0 

HES.:^ P I P E PARAMETEPS AND CONSTRAINTS 

a rCHP HEAT TRANSFER C O E F F I C I E N T , HEAT 
P I P E S O L I D / S O L I D , * I / C M * * 2 K 0 . 1 0 0 0 0 

RI RADIUS OF HEJiT P I P E INNER 
CAVITY, CM 0 . 0 

F") RADIUS OF H^AT P I P E , CM 2 . 5 0 0 0 0 
THP-^AX MAXIMUM HEAT P I P E MATERIAL TEMP­

ERATURE, K 18OO.COO00 
TI THICKNESS OP HEAT P I P E INNER 

WALL, CM 0 . 0 
TOS THICKNESS 0 ? OUTER S K I N , CM 0 . 1 0 0 0 0 
TOW THICKNESS OF HEAT P I P E WICK, CM 0 . 5 0 0 0 0 
VAPIT LATENT HEAT OF VAPORIZATION OF 

HEAT P I P S F L U I D , MEGAJOULES 1 . 9 6 4 0 0 
S FRACTION OF WICK VOLUME OCCUPIED 

BY L I Q U I D 0 . 9 0 0 0 0 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/7P 

DUAL MODE SOIIC COHE NUCLEAR SPACE POWER/PROPULSION SYSTE^. 
NUR0C3A CODE ENGINE NUMBER = 70 

LIST OF INPUT PARAMETERS 

NOZZLE AND PROPULSIVE PARAMETERS 

ANC NOZZLE COOLING JACKET AREA, M**2 
ANOZ NOZZLE SURFACE AREA, M**2 
ARATIO NOZZLE EXIT TO THROAT AREA RATIO 
ETAN NOZZLE EFFICIENCY 

PAGE 2 OF 2 

0.50000 
0.70000 

200.00000 
0.97000 

TEMPERATURE ANC PRESSURE CONSTRAINTS AND PARAMETERS 

PC 

PINK 

J, v.. 

TMM&X 

STAGKATIJK PRESSURE IN CHAMBER, 
N/CM**2 
PRESSURE IN PROPELLANT TANK, 
N/C^**2 
TOTAL CORE EXIT TEMPERATURE, K 
MAXI»'UM PERMIbSIELE CORE MATERIAL 
TEMPERATURE, K 
MAXIMU:i PERMISSIBLE COOLING 
CHANNEL WALL TEMPER ATUFE, K 
MACK NUMBER IN CONDUIT 

TW.liX 

ZMNSJ 

PREb'SUFE SHELI PARAMETER? 

DMP3 PRESSURE SHEIL COOLANT MASS FLOW, 
KG/SEC 

TPSI TEHPEEATUEE OF COOLANT ENTERING 
PRESSURE SHEIL, K 

TR' TEMPERATURE OF PP2SSURE SHELL 
WALL, K 

MISSION DESCRIPTION 

DESTINATION 
MISSION 
TRIP TIME, DAYS 
POWERED TIME AT DESTINATION, S 
RATIO OF THRUSTING TIME 
TO MISSION DURATION 
PATIO OF REACTOR POWER DURING 
COAST PHASE TO FULL POWER 
RATIO OF REACTOR POWER AT 
PLANET TO FULl POWER 

MS NAME 
lOEB 
TIMM 
TIMP 
TTM 

CQ 

PQ 

300.00000 

13.80000 
2700.00000 

3600.00000 

3500.00000 
0.65000 

0.30000 

200.00000 

800.00000 

MAKS 
AN ORBITER 
125.00000 
0.0 

0.0 

0.10000 

1.00000 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 

N0R0C3A CODE ENGINE NUMBER = 7 0 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 1 OF 5 

OVERALL DATA SUMMARY 

PROPULSIVE MODI 

CRIT EFFECTIVE MULTIPLICATION FACTOR 
(MOST BE GREATER THAN 1 ) 2 . 3 5 9 9 4 

DM MASS FLOW, HYDROGEN, KG/S 5 . 7 3 8 8 5 
F THRUST, KILONEWTONS 5 0 . 3 6 3 9 8 
FLXMAX MAXI»'U»' ALLOWABLE HEAT PIPE POWER 

FLUX, «WT 2 2 . 3 5 4 5 2 
QC CORE POWER REMOVED BY COOLANT, MWI 2 3 7 . 6 7 6 3 2 
QHP HEAT PIPE POWER, KV1 2 . 3 2 3 5 2 
QNC NOZZLE COOLANT JACKET POWER, MWT 3 0 . 0 0 0 0 0 
Q? PUKP POWER, MKT 0 . 5 4 6 8 5 
QR TOT AT REACTOR POWER, MWT 2 5 0 . 0 0 0 0 0 
QSE SIDE REFLECTOR POWER, MWT 9 . 9 9 9 9 9 
VJ VELOCITY OF EXHAUST J E T , M/SEC 8 8 9 9 . 2 5 0 0 0 
VJE EFFECTIVE JET VELOCITY , M/SEC 8 7 7 5 . 9 6 8 7 5 
ZMJ MACH NUMBER AT THE NOZZLE EXIT 6 . 8 4 9 5 0 

POWER MODE 

QE ELECTRIC POWER, MWE 0 . 1 0 0 0 0 
QFE FAN ELECTRIC POWER, MWE 0 . 0 5 4 0 9 
QHPPM HEAT P I P E POWER I N POWER HODE, MWT 0 . 4 0 1 6 4 
OPS PRESSURE SHELL GASEOUS COOLANT 

POWER, MWT 0.07963 
QEPM TOTAL REACTOR POWER IN POWER 

BODE, MWT 0.48126 
ETAS POWER CONVERSION SYSTEM EFFI­

CIENCY 0.24898 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PBOPULSICN SYSTEM 
NURCC3A CODE ENGINE NUMBER = 7 0 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 2 OF 5 

STATE POINT DATA 

PROPULSIVE MODE 

TC2 TOTAL TEMPERATURE AT THE NOZZLE 
ENTRANCE, K 2 6 1 6 . 8 9 6 0 0 

TCI TOTAL TEMPERATURE AT THE CORE 
ENTRANCE, K 2 1 8 . 3 1 7 6 3 

TSR TOTAL TEMPERATURE AT THE SIDE 
FEFLECTOF EXIT, K 2 1 8 . 3 1 7 6 3 

TNC TOTAL TEMPERATURE AT THE COOLANT 
JACKET EXIT, K 1 1 3 . 9 0 3 3 4 

T? TOTAL TEMPERATURE AT THE PUMP 
EXIT, K 2 9 . 2 0 9 1 8 

TNE STATIC TEMPERATURE AT THE NOZZLE 
EXIT, K 3 0 7 . 6 3 5 0 1 

WT«i?.X ACTUAL COOLING WALL MAXIMUM TEMP­
ERATURE, K 2 3 7 3 . 4 8 5 1 1 

ZM'̂ MAX ACTUAL MAXIMUM CORE MATERIAL 
TEMPERATURE, K 2 9 5 1 . 3 6 0 8 4 

TH? HEAT PIPE MATERIAL TEMPERATURE, K 1 6 7 5 . 0 0 0 0 0 

PCI TOTAL PRESSURE AT THE COPE IN­
LET, M/CH**2 3 8 1 . 0 4 0 2 8 

PNC PRESSURE A? THE COOLANT JACKET 
EXIT, N/CM**2 4 1 5 . 1 2 6 2 2 

P? TOTAL PRESSURE AT PUMP EXIT 
N/CH**2 4 5 5 . 9 0 8 4 5 

DELPC CORE PRESSURE DROP, N/CM**2 8 1 . 0 4 0 4 8 
DELPSR SIDE REFLECTOR PRESSURE DROP, 

N/CM**2 3 4 . 0 8 5 8 9 
DELPNC NOZZLE COOLANT PASSAGE PRESSURE 

DROP, N/CM**2 4 0 . 7 8 2 2 9 
PNE STATIC PRESSURE AT THE NOZZLE 

EXIT, N/CM**2 0 . 0 4 3 8 4 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAI MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTE" 
NUR0C3A CODE ENGINE NUMBER = 7 0 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 3 OF 5 

STATE POINT DATA (COTINUFD) 

POWER MODE 

IPSO TEMPERATURE OF THE COOLANT LEAV­
ING THE PRESSURE SHELL, K 

TPSR TEMPERATURE OF THE COOLANT LEAV­
ING THE RADIATOR, K 

TMPMAX MAXIMUM CORE MATErlAL TEMPERATURE 
IN THE POWER MODE, K 

2 1 5 . 9 1 4 6 9 

191.78391 

1881.72778 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL HGDE SOLID CORE NUCLEAR SPACE POKER/PRDP^LSION SYSTEM 
NUfOC3A COD£ ENGINE NUMBER = 70 

PROPULSIVE AND POWER MODL OUTPUT PARAMETERS PAGE U OF 5 

STATE POINT DATA (COTINUED) 

I PROPULSIVE MODE | PDWEP BCDE | 

ENGTH 
RS) 

O.Ole 
0 . 0 5 3 
0 . OP- 9 
O.IzM 
0 . 160 
0 . 1 9 5 
0 . 2 3 1 
0.2b'7 
C .302 
0 . 3 3 3 
0 . 3 7 3 
O.i .09 
0.i+4U 
Q.kBO 
0 . 5 1 6 
0 . 5 5 1 
0 . ? 8 7 
0 . 6 ^ 2 
0 . 6 5 8 
0 . 6 9 3 
0 . 7 2 9 
0 . 7 6 5 
0 . 8 0 0 
0 . 8 3 6 
0 . 8 7 1 

CORE MATERIAL 
TEMPERATURE 

(K) 

3 6 U . 0 1 ? 
4 9 5 . 9 7 0 
6 4 2 . 0 7 9 
8 0 0 . 1 9 2 
9 6 7 . 9 7 6 

1 1 4 2 . 9 5 7 
1 3 2 2 . 5 5 2 
1 5 0 4 . 1 1 3 
1 6 8 4 . 9 6 1 
1 8 6 2 . 4 3 1 
2 0 3 3 . 9 0 4 
2 1 9 6 . 8 4 - ' 
2 3 4 8 . 3 6 2 
2 4 8 7 . 7 0 4 
2 6 1 1 . 3 2 5 
2 7 1 7 . 9 0 3 
2 8 0 5 . 8 6 2 
2 8 7 3 . 9 0 8 
2 9 2 1 . 0 3 8 
2 9 4 6 . 5 5 4 
2 9 5 0 . 0 8 2 
2 9 3 1 . 5 6 8 
2 8 9 1 . 2 8 4 
2 8 2 9 . 8 3 0 
2 7 U 8 . 1 0 4 

GAS PASSAGE 
WALL TEMPERA­
TURE, (K) 

3 3 9 . 4 5 6 
4 5 3 . 6 1 2 
5 8 2 . 5 5 1 
7 2 4 . 3 7 2 
8 7 6 . 9 8 3 

1 0 3 8 . 1 3 2 
1 2 0 5 . 4 4 3 
1 3 7 6 . 4 4 6 
1 5 4 8 . 6 2 0 
1 7 1 9 . 4 2 6 
1 8 8 6 . 3 4 5 
2 0 4 6 . 9 1 1 
2 1 9 8 . 7 6 1 
2 3 3 9 . 6 5 1 
2 U 6 7 . 5 0 5 
2 5 8 0 . 4 3 6 
2 6 7 6 . 7 7 7 
2 7 5 5 . 1 0 9 
2 8 1 4 . 2 7 7 
2 8 5 3 . 4 0 6 
2 8 7 1 . 9 2 1 
2 8 6 9 . 5 4 7 
2 8 4 6 . 3 1 7 
2 8 0 2 . 5 8 1 
2 7 3 8 . 9 7 5 

CORE MATERIAL 
TEMPERATURE 

(K) 

18*^6.706 
1 8 6 8 . 8 3 2 
1 8 7 0 . 8 8 3 
1 8 7 2 . 8 2 9 
1 8 ' ' 4 . 6 4 2 
1 8 7 6 . 2 9 4 
1 8 7 7 . 7 6 2 
1 8 7 9 . 0 2 4 
1 8 8 0 . 0 6 0 
1 8 8 0 . P 5 6 
1 8 8 1 . 4 C 0 
1 8 8 1 . 6 8 4 
1 8 8 1 . 7 0 4 
1 8 8 1 . 4 5 9 
1 8 8 0 . 9 5 4 
1 8 8 0 . 1 9 4 
1 8 7 9 . 1 9 3 
1 8 7 7 . 9 6 4 
1 8 7 6 . 5 2 6 
1 8 7 4 . 9 0 0 
1 8 7 3 . 1 0 9 
1 8 7 1 . 1 8 1 
1 8 6 9 . 1 4 3 
1 8 6 7 . 0 2 6 
1 8 6 4 . 8 6 2 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

0 7 / 1 3 / 7 6 

DUAL KODE SOLIE CORE NUCLEAR SPACE POWER/PEDPULSION SYSTEM 
KUR0C3A CODE ENGINE NUMBER = 7 0 

SYSIEC. MASS BREAKDOWN 

ZMPFSI 
2MPFS2 

ZMPFS 

ZMNC 
ZMND 

ZMS 
ZMN 

ZMIC 
ZMVA 
ZMTS 

ZM5P 
ZMK 

ZMRO 
ZMRP 
ZMCFE 
ZhCS 
Z>'SPS 
ZM?HD 
ZMPV 

Z«R 

2MENG 

ZfiPSCP 

ZMPSCF 

ZMPSCP 

ZMPSC 

ZHES 

PCSM 
wRSua 

ZMTOT 

PIPING MATERIAL MASS, KG 
PDMf MATERIAL MASS, KG 
PROPSLLANT FLED SYSTEM MASS, KG 

CONVERGENT N072LE SYSTEM MASS, KG 
COOLED PORTION DIVERGENT NOZZLE 
MASS, KG 
UNCOOLSD NOZZLE SKIRT MASS, KG 
TOTAL NOZZLE MASS, KG 

INS!̂ RÛ :ENIS AND CONTROLS MASS, KG 
VALVES AND ACTUATORS MASS, KG 
THRUST AND GIK3AL ASSEMBLY 
KASE, KG 

SUPPORT PLkIL MAES, KG 
INSULATION AND DUCTING MASS, KG 
OTHER HAHDh-ARE M^SS, KG 
PERIPHERAL STr.UCTUPE MASS, KG 
FUEL ELEMENT MASS, KG 
CORE STRUCTURL MASS, VG 
SIDE REFLECTOR MASS, KG 
INTERNAL (FRONT) SHIELD MASS, KG 
PRESSURE VESSEL MASS, KG 
TOTAL REACTOR MASS, KG 

ENGINE MASS, KG 

PRESSURE VESSEL COOLANT SYSTEM 
PIPING MASS, KG 
PRESSURE VESSEL COOLANT SYSTEM 
FAN MASS, KG 
PRESSURE VESSEL COOLANT SYSTEM 
RADIATOR MASS, KG 
PRESSURE VESSEL COOLANT SYSTEM 
MASS, KG 

ENGINE SYSTEM MASS, KG 

POWER CONVERSION SYSTEM MASS, KG 
TOTAL RADIATOR MASS, KG 

TOTAL SYSTEM MASS, KG 

PAGE 5 OF 5 

11.07935 
4.64085 

15.72021 

7 3 . 4 6 5 9 9 

113.32341 
6 6 . 6 7 1 2 2 

2 5 3 . 4 6 0 6 2 

142.25079 
115.26956 

44.58713 

91.19423 
36.41200 
127.60623 

93.95287 
426.44141 
295.83789 
433.33032 
202.13800 

95.18042 
1674.48682 

2245.77490 

11.07935 

2.5«?321 

6.99318 

20.65573 

2266.43042 

328.09912 
685.41382 

3279.94336 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MODE SOLID COEL NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 7 0 

POWLR CCNVEPEION SYSTEM/RADIATOR OUTPUT DATA PAGE 1 OF 1 

BRAYTON CYCLE DATA 

OE 
QHPPM 
X 
TBI 
TE2P 

T3 "̂ P 
TSaB^i 
TB5P 

TB6? 
E r ? 3 
S^ACY 

POWER PLANT OUTPUT, MWE 
HEAT P I P E POWER, MWT 
TECFEPATURE FATIO 
COMPRESSOR I N L E T TEMPERATURE, K 
REGENERATOR I N L E T TEMPERATURE 
(HIGH PRESSURE SIDE) , K 
FEAT EXCHANGED INLET TEMPERATURE, 
TURPINE INLET TEMPERATURE, K 
REGENERATOR INLET TEMPERATURE 
(LOW PRESSURE S I D E ) , K 

fADIATOR INLET TEMPERATURE, K 
SYSTEM EFFICIENCY 
CYCLE E F F I C I E N C Y 

0.10000 
0 . 4 0 1 6 4 
0 . 3 3 0 0 0 

5 2 7 . 9 9 9 7 6 

7 0 6 . 6 8 6 2 8 
1 2 1 6 . 6 3 3 3 0 
1 6 0 0 . 0 0 0 0 0 

1317.86084 
737.24487 

0.24898 
0.33087 

JRIENTATI'^N 

N O t - O R l E \ r Z E FLAT PLANE EADIATOPS WITH 
?0 F r O B A B I L I T Y OF NJN-RUPTUPE 

HEAT P I P E EXTENSIONS 
0 . 9 9 0 0 0 

PRIMARY RADIfTC? 

ESP 
QSUBP 
TBE5 (1) 
T S I (1) 

A T I ( 1 ) 
WRI(1 ) 

REDUNDANCY 
HEAT R E J E C T I O N , HWT 
fEAN TEMPERATURE, K 
SINK TEMPERATURE, K 

HEAT TRANSFER AREA, M**2 
MASS, KG 

0 . 2 8 0 0 0 
0 . 2 6 8 7 5 

606.57080 
287.26465 

7 0 . 3 2 6 7 4 
3 6 6 . 8 9 5 0 2 

AUXILIARY RADIATOR 

RSA 
Qsur; 
TBES(2) 
TSI (2) 
ATI (2) 
WRI(2) 

SUMMARY 

ATO 
HRSUM 
PCSK 

REDUNDANCY 
HEAT R E J E C T I O N , MWT 
MEAN TEMPERATURE, K 
SINK TEMPERATURE, K 
HEAT TRANSFEn AREA, 
M ; S S , KG 

H**2 

TOTAL RADIATOR SURFACE AREA, M**2 
TOTAL RADIATOR MASS, KG 
POWER CONVERSION SYSTEM MASS, KG 

D-8 

0.28000 
0.02960 

392.69678 
287.26465 
61.05392 
318.51880 

131.38066 
685.41382 
328.09912 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCiiTON UNIVERSITY 

07/13/76 

DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 7 0 

PERFORMANCE PAPAMETEH3 - SPECIFIC MASS, SPECIFIC THRUST PAGE 1 IF 1 

SPECIFIC MASS DATA 

SPMGEN (POWER SYSTEM MASS + RADIATOR MASS) 
/ POWER PLANT OUTPUT , KG/KWE 10.13^^14 

SPMMT TOTAL SYSTEM MASS / POWER PLANT 
OOTPDT , KG/KWE 3 2 . 7 9 9 4 7 

SPMKIK TOTAL SYSTEM MASS / EXHAUST KINETIC 
ENERGY, KG/KWM 0 . 0 0 0 0 1 

SPECIFIC THRUST DATA 

SPTENG THRUST / TOTAL ENGINE MAES, NT/KG 2 2 . 2 2 1 7 1 
SPIMT THRUST / TOiAL SYSTEM MASS, NT/KG 1 5 . 3 5 5 1 4 
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Maximum SPTMT THE AEROSPACE SYSTEMS LABORATORY 
§QE=500 KWe PRINCETON ONIVEPSITY 

0 7 / 1 3 / 7 6 

DUAL MODE S C I I D CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NURCC3A CODE ENGINE NUMBER = 7 1 

L I S T OF INPUT PARAMETERS PAGE 1 OF 2 

REACTOR COPE PARAMETERS AND CONSTRAINTS 

AP FErtCTOR AREA, M**2 0 . 5 8 8 2 0 
CHX FUEL ELEMENT HEX-FLAT D I K E H -

S I O N , CM 4 . 0 0 0 0 0 
CL CORE LENGTH, M 0 . 8 8 9 0 0 
CLRC TOTAL REACTOR CYLINDRICAL 

LENGTH, M 1 . 5 2 4 0 0 
DCC CORE COOLANT PASSAGE DIAMETER, CM 0 . 3 0 0 0 0 
I F U I L UFANIU" FUEL ISOTOPE 0 - 2 3 3 
PC CORE RADIUS, K 0 . 2 4 4 2 9 
?'I TLF1£C-:0R I H I C K N E 3 S , M 0 . 1 4 6 9 6 
ZNHH Nl'MFER 0 ? PEOPELLANT PASSAGES PS?, 

TVEl ELt-MEKT 6 0 . 0 0 0 0 0 

H£.M P I P E ? ? F A f £ T E R 3 AND CONSTRAINTS 

HTCHP HEAT TRANSFER C O E F F I C I E N T , HEAT 
P I P E S O L I D / S O L I D , W T / C M * * 2 K 0 . 1 0 0 0 0 

RI FADIU3 OF HEAT P I P E INNER 
CAVITY, CM 0 . 0 

RO RADIUS OF HEAT P I P E , CM 2 . 5 0 0 0 0 
THPMAX ^'AXIMU'* HEAT P I P E MATERIAL TEMP­

ERATURE, K 1 8 0 0 . 0 0 0 0 0 
T I THICKNESS OF HEAT P I P E INNER 

WAIL, CM 0 . 0 
TOS THICKNESS OF OUTER S K I N , CM 0 . 1 0 0 0 0 
TOW THICKNESS OF HEAT P I P E WICK, CM 0 . 5 0 0 0 0 
VAPLT LATENT HEAT OF VAPORIZATION OF 

HEAT P I P E F L U I D , MEGAJOULES 1 . 9 6 4 0 0 
W FRACTION OF WICK VOLUME OCCUPIED 

FY LIQUID O.9CO00 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MODI SOLIE CORE NUCLEAR SPACE POWER/PBOPULSION SYSTEM 
KUR0C3A CODS ENGINE NUMBER = 71 

LIST OF INPUT PARAMETERS PAGE 2 OF 2 

NOZZLF AND PROPULSIVE PARAMETERS 

ANC T.'C7ZLE COOLING JACKET AREA, M**2 0 . 5 0 0 0 0 
?NCZ NOZZLE S U R F K C E AREA, M**2 0 . 7 0 0 0 0 
ARAIIO NOZZLE EXIT TO THROAT AREA RATIO 2 0 0 . 0 0 0 0 0 
ETSK NOZZLE EFFICIENCY 0 . 9 7 0 0 0 

TEMPEPATURE fND PRESSURE CONSTRAINTS AND PARAMETERS 

PC STAGrJAIION PRESSURE IN CHAMBER, 
N/CM**2 3 0 0 . 0 0 0 0 0 

PTNK PRESSURE IN PROPELLANT TANK, 
h /CM**2 1 3 . 8 0 0 0 0 

TC TOTAL CORE EXIT TEMPERATURE, K 2 7 0 0 . 0 0 0 0 0 
ThM>X M ŝXIMUM PERMISSIBLE CORE MATERIAL 

TEMPERATURE, K 3 6 0 0 . 0 0 0 0 0 
TWMAX MAXIMUM PERMISSIBLE COOLING 

CHANNEL WALL TEMPERATURE, K 3 5 0 0 . 0 0 0 0 0 
ZMKKJ KfCh NUMBEF IK CONDUIT 0 . 6 5 0 0 0 

PrvEESUFE Si^EIL PARAMEIERS 

DMPE PRESSURE SHELL COOLANT MASS FLOW, 
KG/SEC 0 . 3 0 0 0 0 

TPSI TEMPERATURE OF COOLANT ENTERING 
PRESSURE S P S I I , K 2 0 0 . 0 0 0 0 0 

TRT TEMPERATURE OF PRESSURE SHELL 
WALL, K 8 0 0 . 0 0 0 0 0 

MISEICN DESCRIPTION 

DESTINATION MARS 
MISSION AN OSBITSR 
TRIP TIME, DAYS 125.00000 
POWERED TIME AT DESTINATION, S 0.0 
R!iTIO OF THRUSTING TIME 
TO MISSIDN DURATION 0 . 0 
FATIO OF REACTOR POWER DOPING 
COAST PHASE TO FULL POWER 0 . 1 0 0 0 0 
RATIO OF REACTOR POWER AT 
PLANET TO FULL POWER 1 . 0 0 0 0 0 

D - I l 
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TORE 
TIMM 
TIM? 
TTM 

CO 

PQ 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MODE SCLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 

NUR0C3A CODE ENGINE NUMBER = 71 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 1 OF 5 

OVEPALL DATA SUMMARY 

PROPUI EIVE MODE 
C U T EFFECTIVE MULTIPLICATION FACTOR 

(MUST BE GREATER THAN 1) 2 . 3 5 9 9 4 
MAES FLOW, HYDROGEN, KG/S 5 .7423f i 
THRUST, KILONEWTONS 5 0 . 3 9 5 4 3 
MAXIMUM ALLOWABLE HEAT PIPE POWER 
FLUX, MŴ  2 2 . 3 5 4 5 2 
CfRE POWER REMOVED BY COOLANT, MWT 2 3 7 . 8 3 3 2 2 
HEAT PIPE POWER, MWT 2 . 1 6 6 6 1 
NOZZLE COOLANT JACKET POWER, MWT 3 0 . 0 0 0 0 0 
PUMF POWER, MWT 0 . 5 4 7 3 3 
ZC^i.L REACIOR POWER, MWT 2 5 0 . 0 0 0 0 0 
S I D I REFLECTOR POWER, MWT 9 . 9 9 9 9 9 
VELOCITY OF EXHAUST J E T , M/SEC 8 3 ^ 9 . 3 3 2 0 3 
F f ^ E C T I V S JET VELOCITY , M/SEC 8 7 7 6 . 0 5 0 7 8 
MACH NUMBER AT THE NOZZLE EXIT 6 . 8 4 9 5 0 

ELECTRIC P0W2F, KWE 0 . 5 0 0 0 0 
FAN ELECTRIC POWER, MWE 0 . 0 5 4 0 9 
HEAT P I P E POWER IH POWER MODE, HWT 1 . 8 5 1 9 2 
PRESSURE SHELL GASEOUS COOLANT 
POWER, MWT 0.09983 

QRPM TOTAL REACTOR POWER IN POWER 
MODE, MWT 1 . 9 5 1 7 5 

ETAS POWER CONVERSION SYSTEM E F F I ­
CIENCY 0 . 2 6 9 9 9 

DM 
P 
FIX"AX 

oc 
QHP 
Qyc 
QP 
0? 
OSr 
VJ 
VJE 
ZMJ 

PJWJI? MCDi 

QS 
QFE 
QHPPM 
QPE 
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THE AEROSPACE SYSTEMS LABORATORY 
PfllNCETON UNIVERSITY 

07/13/76 

DUAL MCEE SOLID C32E NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 71 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 2 OF 5 

STATE FOINT DATA 

PROPULSIVE MODE 

IC2 TOTAL TEMPERATURE AT THE NOZZLE 
ENTRANCE, K 2 6 1 6 . 9 4 3 8 5 

TCI TOTAL TEMPERATURE AT THE CORE 
ENTRANCE, K 2 1 8 . 2 0 6 7 9 
TOTAL TEMPERATURE AT THE SIDE 
lEFIECIOR EXIT, K 2 1 8 . 2 0 6 7 9 
TOTAL TEMPERATURE AT THE COOLANT 
JACKET EXIT, K 1 1 3 . 8 5 6 7 0 
TOTJL TEMPERATURE AT THE POMP 
EXIT, K 2 9 . 2 1 0 1 ? 
STATIC TEMPERATURE AT THE NOZZLE 
EXIT, K 3 0 7 . 6 4 0 6 3 
ACTUAL COOLING WALL MAXIMUM TEMP­
ERATURE, K 2 8 7 3 . 5 3 3 2 0 
ACTUAL MAXIMU^ CORE MATERIAL 
TEMPERATURE, K 2 9 5 1 . 4 7 0 2 1 
HEAT PIPE MATERIAL TEMPERATURE, K 1 7 0 0 . 0 0 0 0 0 

TOTAL PRESSURE AT THE CORE I N ­
LET, H/CM**2 3 8 1 . 1 3 2 3 2 
PRESSORS AT THE COOLANT JACKET 
EXIT, N/CM**2 4 1 5 . 2 3 1 4 5 
TOTAL PRESSURE AT POMP EXIT 
N/CM**2 4 5 6 . 0 2 4 1 7 
CORE PRESSURE DROP, N/CM**2 8 1 . 1 3 2 3 9 
SIDE EEFLECTOR PRESSURE DROP, 
N/CM**2 3 4 . 0 9 9 1 8 
NOZZLE COOLANT PASSAGE PRESSURE 
DROP, N/CM**2 4 0 . 7 9 2 6 9 
STATIC PRESSURE AT THE NOZZLE 
EXIT, N/CM**2 0 . 0 4 3 8 4 

TSP 

ISC 

T? 

TNI 

WT^;X 

ZMTrAX 

TH"> 

PCI 

PNC 

PP 

DELPC 
DEIPSF 

DELPKC 

PNE 
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DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 71 

PROPULSIVE AND POWER MODI OUTPUT PARAMETERS PAGE 3 OF 5 

STATE POIFT DATA (COTINUED) 

POWFR MODI 

IPSO TEMPERATURE OF THE COOLANT LEAV­
ING THE PRESSURE SHELL, K 2 1 9 . 9 5 1 8 7 

TPEF TEMFERATURF OF THE COOLANT LEAV­
ING THE RADIATOR, K 1 9 1 . 7 8 3 9 1 
MAXIMUM CORE MATERIAL TEMPERATURE 
IN THE POWER MODE, K 2 1 7 6 . 8 4 3 5 1 
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DUAL MODE SOLID CORE NUCL2AP SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 71 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 4 OF 5 

STATE POINT DATA (COTINUED) 

I PROPULSIVE MODS 1 POWER MODE | 

CORE LENGTH CORE MATERIAL GAS PASSAGE CORE MATERIAL 
(METERS) TEMPERATURE WALL TEMPERA- TEMPERATURE 

0.018 
0 .053 
0 .069 
0.124 
0 . 160 
0. 196 
0.231 
0.267 
0 .302 
0 .338 
0 .373 
0 .409 
0 . 444 
0.48C 
0.516 
0 .551 
0 .587 
0 .622 
0 .658 
0 .693 
0 .729 
0.7f 5 
0 .800 
o.e?*^ 
0.871 

(K) 

363 .943 
4 9 5 . ^21 
642 . 057 
800 .196 
958 .005 

1143 .010 
132^ .623 
1504 .209 
1o85 .076 
1862 .561 
2034 .045 
2197 .001 
2 3 4 9 . 0 2 3 
2487 .869 
2611 .490 
2716 .064 
2806 .019 
2874 .055 
2921 .175 
2 9 4 6 . 6 7 5 
2950 .184 
2931 .650 
2891 .347 
2829 .866 
2748 .116 

TORE, (K) 

339 .364 
4 5 3 . 5 3 5 
5 82-490 
724 .326 
876 .952 

1038.116 
1205.441 
1376 .458 
1548.644 
1719.462 
1886.390 
2046 .967 
2196 .823 
2339 .719 
2467 .575 
2580 .506 
2676 .848 
2755 .177 
2814.344 
2853 .465 
2671 .971 
2869 .587 
2846 .350 
2802.599 
2738 .981 

(K) 

2107.576 
2117 .379 
2126 .838 
2135 .813 
2144 .171 
2151 .791 
2158 .558 
2164.374 
2169 .153 
2172 .823 
2175 .332 
2176 .642 
2176 .733 
2175.604 
2 1 7 3 . 2 7 3 
2 1 6 9 . 7 7 3 
2165 .156 
2159 .489 
2152 .858 
2145 .359 
2137 .103 
2128 .211 
2118 .816 
2109 .056 
2099.074 
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DUAL MODE SCLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NURCC3A CODE ENGINE NUMBER = 71 

SYSTEM MASS BREAKDOWN PAGE 5 OF 5 

ZMPFSI PIPING MATERIAL MASS, KG 1 1 . 0 8 9 5 7 
ZKPFS2 PUMP MATERIAL MASS, KG 4 . 6 4 2 7 6 

ZM^FS FROPELLANT FEED SYSTEM MASS, KG 1 5 . 7 3 2 3 3 

ZVNC CONVERGENT NOZZLE SYSTEM MASS, KG 7 3 . 4 6 5 2 6 
ZMND CCOLED PORTION DIVERGENT NOZZLE 

MASS, KG 1 1 3 . 3 2 3 4 1 
ZMS UNCCOLED NOZZLE SKIRT MASS, KG 6 6 . 7 1 2 8 3 

ZMN TOTAL NOZZLE MASS, KG 2 5 3 . 5 0 1 5 0 

ZMIC INSTRUMENTS AND CONTROLS MASS, KG 1 4 2 . 2 5 0 7 9 
Zf'V? VALVES AND ACTUATOFS MASS, KG 1 1 5 . 3 7 5 9 0 
Z^TE THRUST AND GIMBAI ASSEMBLY 

MAES, KG 4 4 . 5 9 1 3 4 

ZMS? ETPPORT PLATE MASS, KG 9 1 . 2 2 8 6 7 
ZKK INSULATION A»JD DUCTING MASS, KG 3 6 . 4 2 1 4 2 

ZMPO OTHEP HARDWARE MASS, KG 1 2 7 . 6 5 0 0 9 
Z»'RP PERIPHERAL STRUCTURE MASS, KG 9 3 . 9 5 2 8 7 
ZMCFii FUEL ELEMENT MASS, KG 4 2 6 . 4 4 1 4 1 
7»«C5 CORE STRUCTURE MASS, KG 2 9 5 . 8 3 7 8 9 
ZMSRE SIDE REFLECTOP MASS, KG 4 3 3 . 3 3 0 3 2 
ZMSHD INTERNAL (FROM) SHIELD MASS, KG 2 0 2 . 1 3 8 0 0 
ZMPV PRESSURE VESSEL MASS, KG 9 5 . 2 0 4 5 1 

ZMR TOTAL REACTOR MASS, KG 1 6 7 4 . 5 5 4 4 4 

ZMENG ENGINE MASS, KG 2 2 4 6 . 0 0 6 1 0 

ZMPSCF PRESSUPE VESSEL COOLANT SYSTEM 
PIPING MASS, KG 1 1 . 0 8 9 5 7 

ZMPSCF PRESSURE VESSEL COOLANT SYSTEM 
FAN MASS, KG 2 . 5 8 4 2 7 

ZMPSC? PEESSUrE VESSEL COOLANT SYSTEM 
FADIATOR MASS, KG 2 8 . 3 6 0 4 9 

ZMPSC PRESSUPE VESSEL COOLANT SYSTEM 
MASS, KG 4 2 . 0 3 4 3 3 

ZKES ENGINE SYSTEM MASS, KG 2 2 8 8 . 0 4 0 2 8 

PCSM POWER CONVERSION SYSTEM MASS, KG 1 6 4 0 . 4 9 8 5 4 
WPSUM TOTAL RADIATOR MASS, KG 2 7 8 3 . 5 9 0 3 3 

ZMTOT TOTAL SYSTEM BASS, KG 6 7 1 2 . 1 2 8 9 1 
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DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
KrP0C3A CODE ENGINE NUMBER = 7 1 

POWER CONVERSION SYSTEM/FADIATOF OUTPUT DATA PAGE 1 OF 1 

BRAYTCK CYCLE EATA 

QE 
OHPPM 
X 
TBI 
TB2P 

TB3P 
TSUBM 
TB5P 

TB6P 
ETAS 
ETACY 

POWER PLANT OUTPUT, MWE 
HEAT PIPE POWER, MWT 
TEMPERAIURE RATIO 
COMPRESSOR INLET TEMPERATURE, K 
REGENERATOR INLET TEMPERATURE 
(HIGH PRESSURE S I D E ) , K 
HEAT EXCHANGiiR INLET TEMPERATURE, K 
T UP EI NL' IKLET TEMPERATURE, K 
REGENERATOR INLET TEMPERATURE 
(LOW PPEESURB SIDE) , K 

EADIATOF INLET TEMPERATURE, K 
SYSTEM EFFICIENCY 
CYCLE EFFICIENCY 

0 . 5 0 0 0 0 
1 .85192 
0 . 3 3 0 0 0 

5 2 7 . 9 9 9 7 6 

7 0 6 . 6 8 6 2 8 
1 2 1 6 . 6 3 3 3 0 
1600.00000 

1 3 1 7 . 8 6 0 8 4 
7 3 7 . 2 4 4 8 7 

0 . 2 6 9 9 9 
0 . 3 3 0 8 7 

ORIENTATION 

NON-ORIENTED FLAT PLANE PADTATORS WITH HEA: 
PO PROBABILITY OF NJN-RUPTURE 

PIPE EXTENSIONS 
0.99C00 

PRIMARY FADIATOR 

ESP 
QSUBP 
TRES (1) 
TSI(I) 

ATI(I) 
WRI (1) 

REDUNDANCY 
HEAT REJECTION, HWT 
MEAN TEHPERATUPE, K 
SINK TEMPERATURE, K 

HEAT TRANSFER AREA, M**2 
MASS, KG 

0.28000 
1.23917 

6 0 6 . 5 7 0 8 0 
2 8 7 . 2 6 4 6 5 

3 2 4 . 2 7 1 2 4 
1 6 9 1 . 7 2 6 8 1 

AUXILIARY RADIATOR 

ESA 
QSUBA 
TBES (2) 
TSI(2) 
ATI (2) 
WPI(2) 

SUMMARY 

ATO 
WRSUK 
PCSM 

REDUNDANCY 
HEAT REJECTION, MWT 
MEAN TEMPERATURE, K 
SINK TEMPERATURE, K 
HEAT TRANSFER AREA, H**2 
MASS, KG 

TOTAL RADIATOR SURFACE AREA, H**2 
TOTAL RADIATOR MASS, KG 
POWER COHVERSIOH SYSTEM MISS, KG 

D-17 

0.28000 
0.10147 

3 9 2 . 6 9 6 7 6 
2 8 7 . 2 6 4 6 5 
2 0 9 . 2 8 9 1 2 

1 0 9 1 . 8 6 3 5 3 

5 3 3 . 5 6 0 3 0 
2 7 8 3 . 5 9 0 3 3 
1 6 4 0 . 4 9 8 5 4 
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DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUPCC3A CODS ENGINE NUMBER = 71 

PERFORMANCE PARAMETERS - SPECIFIC MASS, SPECIFIC THRUST PAGE 1 OF 1 

SPECIFIC MASS LATA 

SPMGEN (POWER SYSTEM MASS + RADIATOR MASS) 
/ POWER PLANT OUTPUT , KG/KWE 8 . 8 4 8 1 7 

SPMMT TOTAL SYSTEM MASS / POWER PLANT 
OUTPUT , KG/KWE 1 3 . 4 2 4 2 6 

SPMKIN TOTAL SYSTEM MASS / EXHAUST KINETIC 
ENERGY, KG/KWM 0 . 0 0 0 0 3 

SPECIFIC THRUST DATA 

SPTENG THFUST / TOTAL ENGINE MAES, NT/KG 2 2 . 0 2 5 5 9 
SPTMT THRUST / TOTAL SYSTEM MAES, NT/KG 7 . 5 0 8 1 2 
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A? 
ChX 

CL 
CIRC 

Dcr 
I FUEL 
RC 
T>Z 
ZKHh 

DUAl MCDZ SCLID CORE NUCLEAF SPACE POWEH/PROPULSION SYSTEM 
NUR0C3A CODS ENGINE NUMBER = 2 1 7 

L I S T OF INPUT PARAMETERS PAGE 1 OF 2 

»£ACTCF CC^E PARAMETERS AND CONSTRAINTS 

REACTOR AREA, M**2 0 . 5 8 8 2 0 
FUEL ELEMENT HEX-FLAT DIMEN­
S I O N , CM 4 . 0 0 0 0 0 
CORE LENGTH, M 0 . 8 8 9 0 0 
TOTAL FEACTO^ CYLINDRICAL 
LENGTH, M 1 . 5 2 4 0 0 
COPE COOLANT PASSAGE DIAMETER, C 0 . 3 0 0 0 0 
^'RANIUri FUEL I S O T O P E D - 2 3 3 
CORE RADIUS, M 0 . 2 4 4 2 ' ^ 
F E F I S C T 3 R T H I C K N E S S , M 0 . 1 4 6 9 6 
NUMBER OF PROFELLANT PASSAGES PER 
FUEL ELEMENT 6 0 . 0 0 0 0 0 

H E ^ I P I P E ?A?AMETS"S AND CONS'^RAINTS 

H'-CH? FEAT TRANSFE? C O E F F I C I E N T , HEAT 
P I P E S 0 ^ I D / S 0 L I D , W I / C M * * 2 K 0 . 1 0 0 0 0 

R : RADIUS OF H E A : P I P L INNER 
CAVITY, CM 0 . 0 

PO RADIUS OF HEAT P I P E , CM 2 . 5 0 0 0 0 
THPMJiX MAXIMUM HEAT P l P r . MATERIAL TEMP­

ERATURE, K 1 8 0 0 . 0 0 0 0 0 
TI THICKNESS OF REAT P I P E INNER 

W i ' L I , CM 0 . 0 
TOS THICKNESS OF OUTEP S K I N , CM 0 . 1 0 0 0 0 
TCK THICKNESS OF HEAT P I P E WICK, CM 0 . 5 0 0 0 0 
VAPIT LATENT HEAT OF VAPORIZATION OF 

HEAT P I P E F L U I D , MEGAJOULES 1 . 9 6 4 0 0 
W FRACTION OF WICK VOLUME OCCUPIED 

BY LIQUID 0 . 9 0 0 0 0 

D-19 



THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

0 7 / 1 3 / 7 6 

DUAL l^ODL SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 

NURCC3A CODE ENGINE NUMBER = 2 1 7 

PROPULSIVE AND POWER MODS OUTPUT PARAMETERS PAGE 1 OF 5 

OVEPALL DATA SUKMARY 

PFOFULSTVI KTD£ 

CRIT E F F i C T I V E MULTIPLICATION FACTOR 
(MUST BE GREATER THAN 1) 2 . 3 5 9 9 4 

D^ *'?.S£ PLOW, HYDROGEN, KG/S 4 . 7 1 1 0 1 
F THPUST, KILONEWTONS 4 5 . 4 1 5 3 0 
PLX^'AX MAXIMUM ALLOWABLE HEAT P I P E POWEF 

FLUX, MWT 2 2 . 3 5 4 5 2 
o r COPE P->WER FEMOVED BY COOLANT, MWT 2 3 5 . 8 1 8 7 7 
OHP HEAT P I P E POWER, MWT 4 . 1 8 1 0 7 
QNC NOZZLE COOLANT JACKET POWER, MWT 3 0 . 0 0 0 0 0 
OP PUMP POWER, MWT 0 . 4 3 4 0 6 
QR TOTAL REACTCF POWEF, MWT 2 5 0 . 0 0 0 0 0 
QSF S I D i REFLECTC^ POWER, MWT 9 . 9 9 9 9 9 
VJ VELOCITY OF EXHAUST J E T , M/SEC 9 7 7 5 . 6 7 1 8 8 
VJE EFFECTIVE J E T VELOCITY , M/SEC 9 6 4 0 . 2 5 0 0 0 
Z'-;j MACH NUMBER AT THE NOZZLE E X I T 6 . 8 4 9 5 0 

POWi:.R MHDL 

QE ELECTRIC POWEP, MWE 0 . 1 0 0 0 0 
QFE FAN ELECTRIC POWER, MHE 0 . 0 5 4 0 9 
QHPPM HEAT P I P E POWER I N POWER MODE, HWT 0 . 2 8 8 5 8 
^P'' PFSS3URE SHELL GASEOUS COOLANT 

POWEF, MWT 0 . 0 7 8 0 5 
QRPM TOTAL REACTOR POWER IN POWER 

MODE, MWT 0 . 3 6 6 6 3 
EIAS POWER CONVERSION SYSTEM E F F I ­

CIENCY 0 . 3 4 6 5 2 
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DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUF0C3A CODE ENGINE NUMBER = 217 

PFOPULEIVI ifND POWER MODE OUTPUT PARAMETERS PAGE 2 OF 5 

STATE POINT DATA 

PPOPUISIVF MODE 

TC2 TCTAL TEMPERAIURE AT THE NOZZLE 
ENTRANCE, K 3 1 5 7 . 7 1 3 3 3 
TCTAL TEMPERATURE AT THE CORE 
ENTFANCE, K 2 9 8 . 4 2 2 8 5 
TCTAL TEMPERATURE AT THE SIDE 
r.EFLSCTOR E X I T , K 2 9 8 . 4 2 2 8 5 
TCTAL TEMPERATURE AT THE COCLANT 
JACKET EXIT, K 1 7 1 . 1 3 9 7 2 
TOTAL TEMPERATURE AT THE PUMP 
EXIT, K 2 9 . 0 8 9 7 8 
STATIC TEMPERATURE AT THE NOZZLE 
FXIT, K 3 7 1 . 2 1 1 9 1 
ACTUAL CODLING WALL MAXIMUM TEMP­
ERATURE, K 3 4 9 4 . 7 6 0 0 1 
ACTUAL MAXI:1JM COPE MATERIAL 
TEMPERATURE, K 3 5 6 8 . 9 9 8 5 4 
KEAT PIPE MATERIAL TEMPERATURE, K 1 8 0 0 . 0 0 0 0 0 

:OTAL PRESSURE AT THE CORE I N ­
LET, M/CM**2 3 6 8 . 3 1 9 0 9 
PRESSURE AT THE COOLANT JACKET 
EXIT, N/CM**2 4 0 1 . 8 0 8 3 5 
TCTAL PRESSURE AT PUMP EXIT 
N/CK**2 4 4 1 . 2 8 2 4 7 
CORE PRESSURE DROP, N/CM**2 6 8 . 3 1 9 1 8 
SIDE REFLECTOR PRESSURE DRO^, 
N/CM**2 3 3 . 4 8 9 4 0 
N07ZLE COOLANT PASSAGE PRESSURE 
DROP, N/CM**2 3 9 . 4 7 3 9 8 
STATIC PRESSURE AT THE NOZZLE 
EXIT, N/CM**2 0 . 0 4 3 8 4 

TCI 

TSF 

TKC 

IP 

-NE 

WTM^iX 

2V-N^y 

TF-̂  

per 

PNC 

p? 

DELPC 
DELPSF 

DEIFNC 

PNE 
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0 7 / 1 3 / 7 6 

DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 217 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 3 OF 5 

STATS POINT DATA (COTINUED) 

POWER MODE 

IPSO TEMPERATURE OF THE COOLANT LEAV­
ING THE PRESSURE SHELL, K 

TPSR TEMPERATURE OF THE COOLANT LEAV­
ING THE RADIATOR, K 

TMPMAX MAXIMUM COPE MATERIAL TEMPERATURE 
IN THE POWER MODE, K 

2 1 5 . 5 9 9 9 8 

1 9 1 . 7 8 3 9 1 

1 8 5 8 . 7 2 1 9 2 
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DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 217 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 4 OF 5 

STATE POINT DATA (COTINUED) 

I PROPULSIVE MODE | POWER MODE | 

ENG^H 
!RS) 

0 . 0 1 8 
0 . 0 5 3 
0 . 0 8 9 
0 . 1 2 4 
0 . 1 6 0 
0 . 1 9 6 
0 . 2 3 1 
0 . 2 f 7 
0 . 3 0 2 
0 . 3 3 8 
0 . 3 7 3 
0 . 4 0 9 
0 . 4 4 4 
0 . 4 8 0 
0 . 5 1 6 
0 . 5 5 1 
0 . 5 6 7 
0 . 6 2 2 
0 . 6 5 8 
0 . 6 9 3 
0 . 7 2 9 
0 . 7 6 5 
0 . 8 0 0 
0 . 8 3 6 
0 . 8 7 1 

CORE MATERIAL 
TEMPERATURE 

(K) 

4 6 4 . 0 9 3 
6 1 6 . 0 4 1 
7 8 5 . 3 8 2 
9 6 9 . 6 1 8 

1 1 6 5 . 0 3 2 
1 3 7 1 . 7 2 6 
1 5 8 3 . 6 6 7 
1 7 9 8 . 7 2 8 
2 0 1 3 . 7 3 6 
2 2 2 5 . 5 2 1 
2 4 3 0 . 9 5 8 
26 2 7 . 0 1 6 
2 8 1 0 . 3 0 7 
2 9 7 9 . 6 1 5 
3 1 3 0 . 9 5 2 
3 2 6 2 . 5 8 6 
3 3 7 2 . 5 7 5 
3 4 5 9 . 2 9 7 
3 5 2 1 . 4 7 3 
3 5 5 8 . 1 8 1 
3 5 6 8 . 8 8 8 
3 5 5 3 . 4 3 2 
3 5 1 2 . 0 3 6 
3 4 4 5 . 3 1 9 
3 3 5 4 . 2 6 0 

GAS PASSAGE 
WALL TEMPERA­
TURE, (K) 

4 3 9 . 7 2 2 
5 7 4 . 0 1 4 
7 2 6 . 3 1 9 
8 9 4 . 3 9 0 

1 0 7 5 . 7 5 0 
1 2 6 7 . 7 2 1 
1 4 6 7 . 4 7 3 
1 6 7 2 . 0 5 8 
1 8 7 8 . 4 5 9 
2 0 8 3 . 6 3 4 
2 2 8 4 . 5 5 3 
2 4 7 8 . 2 5 2 
2 6 6 1 . 8 7 9 
2 8 3 2 . 7 1 9 
2 9 8 3 . 2 5 5 
3 1 2 6 . 1 9 4 
3 2 4 4 . 4 9 9 
3 3 4 1 . 4 2 6 
3 4 1 5 . 5 4 6 
3 4 6 5 . 7 6 0 
3 4 9 1 . 3 3 7 
3 4 9 1 . 8 9 5 
3 4 6 7 . 4 2 0 
3 4 1 8 . 2 8 2 
3 3 4 5 . 2 0 2 

CORE MATERIAL 
TEMPERATURE 

(K) 

1 8 4 7 . 9 2 8 
1 8 4 9 . 4 5 6 
1 8 5 0 . 9 3 0 
1 8 5 2 . 3 2 8 
1 8 5 3 . 6 3 1 
1 8 5 4 . 8 1 3 
1 8 5 5 . 6 7 3 
1 8 5 6 . 7 7 9 
1 8 5 7 . 5 2 3 
1 8 5 8 . 0 9 5 
1 8 5 8 . 4 8 6 
1 8 5 8 . 6 9 0 
1 8 5 8 . 7 0 5 
1 8 5 8 . 5 2 9 
1 8 5 8 . 1 6 6 
1 8 5 7 . 6 2 0 
1 8 5 6 . 9 0 1 
1 8 5 6 . 0 1 8 
1 8 5 4 . 9 8 4 
1 8 5 3 . 8 1 6 
1 8 5 2 . 5 2 9 
1 8 5 1 . 1 4 4 
1 8 4 9 . 6 8 0 
1 8 4 8 . 1 5 9 
1 8 4 6 . 6 0 3 
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DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSICN SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 2 1 7 

SYSTEM MASS BREAKDOWN 

ZMPFSI 
ZMPFS2 

ZMPFS 

ZMHC 
ZMND 

ZMS 
ZMN 

ZMIC 
ZMVA 
ZMTS 

ZMS? 
ZMM 
ZMRO 
ZMRP 
ZMCFE 
ZMCS 
ZMSRS 
ZMSHD 
ZMPV 

ZMR 

ZMENG 

ZMPSCP 

ZMPSCF 

ZMPSCR 

ZMPSC 

ZMES 

PCSM 
HRSUM 

ZMTOT 

P I P I N G MATERIAL MASS, KG 
PUMF MATERIAL MASS, KG 
PROFELLANT FEED SYSTEM MASS, KG 

CONVERGENT 
COOLED POR 
MASS, KG 
UNCCOLED NOZZLE SKIRT 
TOTAL NOZZLE MASS, KG 

NOZZLE SYSTEM MASS, KG 
ION DIVERGENT NOZZLE 

MASS, KG 

INSTRUMENTS AND CONTROLS MASS, K( 
VALVES AND ACTUATORS MASS, KG 
THRUST AND GIMBAL ASSEMBLY 
MASS, KG 

SDPFOR" PLATE MASS, KG 
INSULATION AND DUCTING MASS, KG 
OTHER HARDWARE MASS, KG 
PERIPHERAL STRUCTURE MASS, KG 
FUEL ELEMENT MASS, KG 
CORE STRUCTURE MASS, KG 
SIDE REFLECTOR MASS, KG 
INTERNAL (FRONT) SHILLD MASS, KG 
PRESSURE VESSEL MASS, KG 
TOTAL REACTOR MASS, KG 

ENGINE MASS, KG 

PRESSURE VESSEL COOLANT SYSTEM 
PIPING MASS, KG 
PRESSURE VESSEL COOLANT SYSTEM 
FAN MASS, KG 
PRESSURE VESSEL COOLANT SYSTEM 
RADIATOR MASS, KG 
PRESSURE VESSEL COOLANT SYSTEM 
MASS, KG 

ENGINE SYSTEM MASS, KG 

POWER CONVERSION SYSTEM MASS, KG 
TOTAL RADIATOR MASS, KG 

TOTAL SYSTEM MASS, KG 
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8.24039 
4.06871 

12.30910 

73.58330 

113.32341 
60.12016 
247.02687 
142.25079 
85.73299 

43.65543 

86.14857 
3 3 . 6 7 2 1 2 

1 1 9 . 8 2 0 6 9 
9 3 . 9 5 2 8 7 

4 2 6 . 4 4 1 4 1 
2 9 5 . 8 3 7 8 9 
4 3 3 . 3 3 0 3 2 
2 0 2 . 1 3 8 0 0 
92.1268a 

1663.64746 

2194,62256 

8.24039 

2.26474 

5.32748 

15.83261 

2210.45508 

112.99979 
2904.65234 

5228.10547 
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DUAL MODE S3LID CORE NUCLEAR SPACE POWER/PRDPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 217 

P0V2R CONVERSION SYSTEM/FADIATOR OUTPUT DATA PAGE 1 OF 1 

BPAYION CYCLS DATA 

02 POwER PLANT OUTPUT, MWE 0 . 1 0 0 0 0 
QHPPK HEAT PIPE POWER, MWT 0 . 2 8 8 5 8 
X TEMFEEATURE RATIO 0 . 2 5 0 0 0 
TBI COMPRESSOR INLET TEMPEPATORE, K 3 2 5 . 0 0 0 0 0 
T320 REGENERATOR INLET TEMPERATURE 

(HIGH PRESSURE S I D E ) , K 4 5 6 . 8 9 4 0 4 
T63P HtAT EXCHANGSF INLET TEMPERATURE, K 9 5 6 . 6 3 3 5 4 
TSU3K TURBINE INLET TEMPERATURE, K 1 3 0 0 . 0 0 0 0 0 
TB5P PEGENERATOR INLET TEMPERATUPE 

(LOW PPSSSUEE S I D i ) , K 1 0 3 1 . 0 2 9 7 9 
TB6P RADIATOR INLET TEMPERATURE, K 4 8 5 . 6 0 0 8 3 
ETAS SYSTEM EFFICIENCY 0 . 3 4 6 5 2 
ETACY CYCLE EFFICIENCY 0 . 4 6 0 4 9 

ORIENTAIIDN 

NON-ORIENTED FIAT PLANE PADTATORS WITH HEAT PIPE EXTENSIONS 

PO PROBABILITY OF NON-RUPTURE 0 . 9 9 0 0 0 

PRT:1ARY RADIATOR 

REDUNDANCY 0 . 2 8 0 0 0 
HEAT REJECTION, MWT 0 . 1 5 5 6 9 
MEAN TEMPERATURE, K 3 6 6 . 6 4 1 6 0 
SINK TEMPERATURE, K 2 8 7 . 2 6 4 6 5 
HEAT TRANSFER AREA, M**2 4 9 5 . 7 1 1 6 7 
MASS, KG 2 5 8 6 . 1 3 3 5 4 

ESP 
QSUBP 
TBES (1) 
TSI(1 ) 

ATI(1) 
WRI(1) 

AUXILIARY RADIATOR 

RSA 
QSUBA 
TBES (2) 
TSI (2) 
ATI (2) 
WRI (2) 

SUMMARY 

ATO 
WRSUM 
PCSM 

REDDN 
HEAT 
MEAN 
SINK 
REAT 
MASS, 

TOTAL 
TOTAL 
POWER 

DANCY 0 . 2 8 0 0 0 
EEJECTION, MWT 0 . 0 2 9 6 0 
TEMPERATURE, K 3 9 2 . 6 9 6 7 8 
TEMPERATURE, K 2 8 7 . 2 6 4 6 5 
TRANSFEF AREA, M**2 6 1 . 0 5 3 9 2 

KG 3 1 8 . 5 1 8 8 0 

SADIATOB SURFACE AREA, H**2 5 5 6 . 7 6 5 3 8 
HADIATOE HASS, KG 2 9 0 4 . 6 5 2 3 4 
COHVERSIOH SYSTEM MASS, KG 1 1 2 . 9 9 9 7 9 
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THE AEROSPACE SYSTShS LABORATORY 
PRINCETON UNIVERSITY 

0 7 / 1 3 / 7 6 

DUAL MODE S C I I E CORE NUCLEAR SPACE POWER/PROPULSIOH SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 217 

PERFOPMANCE PARAMETERS - SPECIFIC MASS, SPECIFIC THRUST PAGE 1 OF 1 

SPECIFIC MAES DATA 

SPMGEN (POWER SYSTEM MASS • RADIATOR MASS) 
/ POW^R PLANT OUTPUT , KG/KWE 3 0 . 1 7 6 5 4 

SPMIT TOTAL SYSTEM MASS / POWER PLANT 
OUTPUT , KG/KWE 5 2 . 2 8 1 1 1 

SPMKIN TOTAL SYSTEM MASS / EXHAUST KINETIC 
ENERGY, KG/KWM 0 . 0 0 0 0 2 

S'^SCIFIC THRUST DATA 

SPTENG THRUST / TOTAL ENGINE MASS, NT/KG 2 0 . 5 4 5 6 7 
SPTMT THRUST / TOTAL SYSTEM MASS, NT/KG 8 . 6 8 6 7 6 
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Minimum t o t a l THE AEROSPACE SYSTEMS LABORATORY 
mass PRINCETON UNIVERSITY 

07/13/76 

DUAL MODE SCIID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUF0C3A CODE ENGINE NUMBER = 232 

LIST OF INPUT PARAMETERS PAGE 1 OF 2 

BEACTOR CCEE PARAMiiTERS AND CONSTRAINTS 

AR FEACTOR AREA, M**2 0.58820 
CHX FUEl ELEMEr^T REX-FLAT DIMEN­

SION, CM 4.00000 
CL CORE LENGTH, M 0.88900 
CLFC TOTAL REACTOR CYLINDRICAL 

LENGTH, M 1.52400 
DCC CORE COOLAN: PASSAGE DIAMETER, CM 0.30000 
IFUEL rpANIUM FUEL ISOTOPE U - 233 
RC COPE RADIUS, M 0.24429 
R-̂  REFLECTOP TdlCKNESS, M 0.14696 
ZNHK NUMBER OF PROPELLANT PASSAGES PER 

FlEI ELEMENT 60.00000 

HEAT PIPE PAFAMETEH3 AND CONSTRAINTS 

HTCHP HEAT TPANSFE? COEFFICIENT, HEAT 
PIPE SOLID/SOLID,WT/CM**2 K 0.10000 

?I RADIUS OF HEAT PIPE INNER 
CAVITY, CM 0.0 

RO RADIUS OF HEAT P I P E , CM 2.50000 
THPMAX MAXIMUM HEAT P I P E MATERIAL TEMP­

ERATURE, K 1 8 0 0 . 0 0 0 0 0 
TI THICKNESS OF HEAT P I P E IKHER 

WALL, CM 0 . 0 
TOS THICKNESS OF OUTER SKIN, CM 0 . 1 0 0 0 0 
TOW THICKNESS OF HEAT P I P E H I C K , CM 0 . 5 0 0 0 0 
VAPLT LATENT HEAT OF VAPORIZATION OF 

HEAT PIPE FLUID, MEGAJOULES 1 .96400 
W FRACTION OF WICK VOLUME OCCUPIED 

BY LIQUID 0 . 9 0 0 0 0 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MOLE S C L I E CORE NUCLEAR SPACE POWER/PEOPULSICN SYSTEM 
NDR0C3A CODE ENGINE NUMBER = 2 3 2 

L I S T OF INPUT PARAMETERS PAGE 2 OF 2 

NOZZLE AND PROPULSIVE PARAMETERS 

ANC NOZZLE COOLING JACKET AREA, M**2 0 . 5 0 0 0 0 
AK^Z hOZZLE SURFACE AREA, M**2 0 . 7 0 0 0 0 
APATIO NOZZLE EXIT TC THROAT AREA RATIO 2 0 0 . 0 0 0 0 0 
ETAN NOZZLE EFFICIENCY 0 . 9 7 0 0 0 

TETSRATUr.E AKE PRESSURE CONSTRAINTS AND PARAMETERS 

PC STAGNATION PRESSURE IN CHAMBER, 
K/CM**2 3 0 0 . 0 0 0 0 0 

r:NK PFESSUR3 IN PROPELLANT TANK, 
N/CM**2 1 3 . 8 0 0 0 0 

TC TCTAL CORE EXIT TEMPEFATURE, K 3 3 0 0 . 0 0 0 0 0 
TM**AX MAXIMUM P 3 P M I S S I E L E CORE MATERIAL 

TEMPERATURE, F 3600.00000 
TWM'iX MAXIMUM P E F M I S S I B L E COOLING 

CHANNEL WALL TEMPERATURE, K 3 5 0 0 . 0 0 0 0 0 
ZM>J^J MACH NUMBER IN CONDUIT 0 . 6 5 0 0 0 

P"EEEU?E SHELL PARAMETERS 

DM^E P P E S S U R i ; SHELL COOLANT MASS FLOW, 
K G / S E C 0 . 3 0 0 0 0 

TPSI TEMPERATURE OF COOLANT ENTERING 
PRESSURE SHELL, K 2 0 0 . 0 0 0 0 0 

TRT- TEMPERATURE OP PRESSURE SHELL 
WALL, K 8 0 0 . 0 0 0 0 0 

KIESIC'J DESCRIPTION 

DESTINATION MARS 
MISSION AN ORBITEP 
TRIP TIME, DAYS 1 2 5 . 0 0 0 0 0 
POWERED TIME AT DESTINATION, S 0 . 0 
RATIO OF THRUSTING TIME 
TO MISSION DURATION 0 . 0 
FATIO OF REACTOR POWEF DOPING 
COAST PHASE TO FULL POWER 0 . 1 0 0 0 0 
PATIO OF REACTOR POWER AT 
PLANET TO FULL POWER 1 . 0 0 0 0 0 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MODE SCLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 

NURCC3A CODE ENGINE NUMBER = 2 3 2 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 1 OF 5 

OVEPALL DATA SUMMARY 

PROPULSIVE MODE 

CRIT EFFECTIVE MULTIPLICATION FACTOR 
(MUST BE GREATER THAN 1) 2 . 3 5 9 9 4 

D^ MAES FLOW, HYDROGEN, KG/S 4 . 7 1 0 6 6 
F THRUST, KILONEWTONS 4 5 . 4 1 2 9 5 
FIYVAX MAXIMUM ALLOWABLE HEAT PIPE POWER 

FLUX, MWT 2 2 . 3 5 4 5 2 
o r COPE POWER REMOVED BY COOLANT, MWT 2 3 5 . 8 1 1 3 4 
QH? KEAT P T ^ s POWER, MWT 4 . 1 8 8 4 9 
0^'C NOZZLE COOLANT JACKET PCWER, MWT 3 0 . 0 0 0 0 0 
OP PUMP POWER, MWT 0 . 4 3 4 7 1 
or TCTAL REACTOR POWEF, MWT 2 5 0 . 0 0 0 0 0 
QEr SIDE REFLECTOP POWLR, MWT 9 . 9 9 9 9 9 
VJ VELOCITY OF EXHAUST J E T , M/SEC 9 7 7 5 . 8 9 8 4 4 
VJ£ EFFFCTIVE JET VELOCITY , M/SEC 9 6 4 0 . 4 7 6 56 
ZMJ MACH NUMBEP AT THE NOZZLE EXIT 6 . 8 4 9 5 0 

POrfE? hCDii 

OE ELECTRIC POWER, MWE 0 . 1 0 0 0 0 
QFE FAN ELECTRIC POWER, MWE 0 . 0 5 4 0 9 
QPPPM HEAT P I P E POWER I N POWER MODE, MWT 0 . 4 0 1 6 4 
OPS PFESSDRE SHELL GASEOUS COOLANT 

POWER, MWT 0 . 0 7 9 6 3 
QFPM TOTAL REACTOR POWER IH POWER 

MODE, MWT 0 . 4 8 1 2 6 
ETAS POWEF CONVERSION SYSTEM E F F I ­

CIENCY 0 . 2 4 8 9 8 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON DNIVEFSITY 

0 7 / 1 3 / 7 6 

DUAL MODE SOLID CORE NUCLEAF SPACE POWER/PROPULSION SYSTEM 
NDF0C3A CODE ENGINE NUMBER = 232 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 2 OF 5 

STATE POINT DATA 

PROPULSIVE MODI 

IC2 TOTAL TEMPERATURE AT THE NOZZLE 
ENTRAHCE, K 3 1 5 7 . 8 5 9 8 6 

TCI TOTAL TEMPERATDEE AT THE CORE 
ENTRANCE, K 3 0 1 . 8 4 6 9 2 

TSR TOTAL TEMPERATURE AT THE SIDE 
REFLECTOR EXIT, K 3 0 1 . 8 4 6 9 2 

TNC TOTAL TEMPERATURE AT THE COOLANT 
JACKET EXIT, K 1 7 4 . 7 0 5 0 0 

TP TOTAL TEMPERATURE AT THE PUMP 
EXIT , K 2 9 . 0 9 5 2 6 

TNE STATIC TEMPERATURE AT THE NOZZLE 
EXIT, K 3 7 1 . 2 2 9 2 5 

WTMAX ACTUAL COOLING WALL MAXIMUM TEMP­
ERATURE, K 3 4 9 4 . 6 1 9 8 7 

ZMTMAX ACTUAL MAXIMUM CORE MATERIAL 
TEMPERATURE, K 3 5 6 8 . 8 7 2 0 7 

THP HEAT P I P E MATERIAL TEMPERATURE, K 1 8 0 0 . 0 0 0 0 0 

PCI TCTAL PRESSURE AT THE CORE IN­
LET, H/CM**2 3 6 8 . 4 6 4 8 4 

PNC PSESSOBE AT THE COOLANT JACKET 
EXIT, H/CM**2 4 0 2 . 4 1821 

P? TOTAL PEESSURE AT PUMP EXIT 
N/CM**2 4 4 1 . 9 5 2 1 5 

DELPC CORE PRESSURE DROP, N/CM**2 6 8 . 4 6 5 0 9 
DELPSF SIDE REFLECTOR PRESSURE DROP, 

N/CM**2 3 3 . 9 5 3 1 9 
DELPNC NOZZLE COOLANT PASSAGE PRESSURE 

DROP, N/CM**2 3 9 . 5 3 3 8 9 
PNE STATIC PRESSURE AT THE NOZZLE 

EXIT, N/CM**2 0 . 0 4 3 8 4 

D-30 



^i»Si^4M'*4m»ijk^ -v^'fiW^ I nfcitHfciii' IT'»••*•.• •ta^^^mmatm-mtf^.w^-fva -

THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

0 7 / 1 3 / 7 6 

DUAL MODE SOLID CORE NUCLEAR SPACE POHER/PROPULSION SYSTEM 
HUR0C3A CODE ENGINE NUMBER = 232 

PPOPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 3 OF 5 

STATE POINT DATA (COTINUED) 

POWER MODE 

IPSO TEMPEEATUBS OF THE COOLANT LEAV­
ING THE PRESSURE SHELL, K 2 1 5 , 9 l a 6 9 

TPSP TEMPERATURE OP THE COOLANT LEAV­
ING THE RADIATOR, K 1 9 1 . 7 8 3 9 1 

TKPMAX MAXIMU»« CORE MATERIAL TEMPERATURE 
IN THE POWER MODE, K 1 8 8 1 . 7 2 7 7 8 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

0 7 / 1 3 / 7 6 

DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUF0C3A C0D3 ENGINE NUMBER = 232 

PROPULSIVE AND POWER MODE OUTPUT PARAMETERS PAGE 4 OF 5 

STATE POINT 

CORE LENGTH 
(METERS) 

0 . 0 1 8 
0 . 0 5 3 
0 . 0 8 9 
0 . 1 2 a 
0 . 1 6 0 
0 . 1 9 6 
0 . 2 3 1 
0 . 2 6 7 
0 . 3 0 2 
0 . 3 3 8 
0 . 3 7 3 
0 . 4 0 9 
0 .44U 
0 . 4 8 0 
0 . 5 1 6 
0 . 5 5 1 
0 . 5 8 7 
0 . 6 2 2 
0 . 6 5 8 
0 . 6 9 3 
0 . 7 2 9 
0 . 7 6 5 
0 . 8 0 0 
0 . 8 3 6 
0 . 8 7 1 

DATA (COTINUED) 

1 PROPULSIVE MODE 1-

CORE MATERIAL 
TEMPERATURE 

(K) 

4 6 7 . 3 8 4 
6 1 9 . 1 9 8 
• ' s a . se s 
9 7 2 . 4 4 8 

1 1 6 8 . 6 7 2 
1 3 7 4 . 1 6 4 
1 5 8 5 . 3 9 1 
1 8 0 0 . 7 3 0 
2 0 1 5 . 5 1 2 
2 2 2 7 . 0 7 2 
2 4 3 2 . 2 8 4 
2 6 2 8 . 1 2 4 
2 3 1 1 . 7 0 5 
2 9 8 0 - 3 1 7 
3 1 3 1 . 4 7 1 
3 2 6 2 . 9 4 1 
3 3 7 2 . 7 8 5 
3 4 5 9 . 3 8 4 
3 5 2 1 . 4 6 0 
3 5 5 8 . 0 9 7 
3 5 6 3 . 7 5 9 
3 5 5 3 . 2 8 3 
3 5 1 1 . 8 9 8 
3 4 4 5 . 2 1 4 
3 3 5 4 . 2 1 9 

GAS PASSAGE 
WALL TEMPERA­
TURE, (K) 

4 4 3 . 0 1 3 
5 7 7 . 1 7 3 
7 2 9 . 3 2 i i 
8 9 7 . 2 2 3 

1 0 7 8 . 3 9 3 
1 2 7 0 . 1 6 1 
1 4 6 9 . 7 0 0 
1 6 7 4 . 0 6 4 
1 8 8 0 . 2 4 0 
2 0 8 5 . 1 8 9 
22 8 5 . 8 33 
2 4 7 9 . 3 6 5 
2 6 6 2 . 7 8 1 
2 8 3 3 . 4 2 6 
2 9 8 8 . 7 7 9 
3 1 2 6 . 5 5 2 
3 2 4 4 . 7 1 3 
3 3 4 1 . 5 1 6 
3 4 1 5 . 5 3 7 
3 4 6 5 . 6 8 0 
3 4 9 1 . 2 1 0 
3 4 9 1 . 7 4 8 
3 4 6 7 . 2 8 4 
3 4 1 8 . 1 7 9 
3 3 4 5 . 1 6 2 

--POWER MODE— 

CORE MATERIAL 
TEMPERATURE 

(K) 

1 8 6 6 . 7 0 6 
1 8 6 8 . 8 3 2 
1 8 7 0 . 8 8 3 
1 8 7 2 . 8 2 9 
1 6 7 4 . 6 4 2 
1 8 7 6 . 2 9 4 
1 6 7 7 . 7 6 2 
1 8 7 9 . 0 2 4 
1 8 8 0 . 0 6 0 
1 8 8 0 , 8 5 6 
1 8 8 1 . 4 0 0 
1 8 3 1 . 6 8 4 
1 8 8 1 . 7 0 4 
1 8 8 1 . 4 5 9 
1 8 8 0 . 9 5 4 
1 8 8 0 . 1 9 4 
1 8 7 9 . 1 9 3 
1 8 7 7 . 9 6 4 
1 8 7 6 . 5 2 6 
1 8 7 4 . 9 0 0 
1 8 7 3 . 1 0 9 
1 8 7 1 . 1 8 1 
1 8 6 9 . 1 4 3 
1 8 6 7 . 0 2 6 
1 8 6 4 . 8 6 2 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

0 7 / 1 3 / 7 6 

DUAL MCDf SOLID COES NUCIEAF SPACE POWER/PROPULSICN SYSTEM 

NURCC3A CODS ENGINE NUMBER = 232 

SYSTEM MASS BFEAKDOWN PAGE 5 OF 5 

PIPING MATERIAL MASS, FG 8 . 2 3 9 4 5 
PUMP MATERIAL MASS, KG 4 . 0 6 8 5 1 
PEOPELLANT FEED SYSTEM MASS, KG 1 2 . 3 0 7 9 6 
CONVERGENT NOZZLE SYSTEM MASS, KG 7 3 . 5 8 3 3 4 
COOLED PORTION DIVERGENT NuZZLE 
MASS, KG 1 1 3 . 3 2 3 4 1 
UNCCOLBD NJZZLE SKIRT MASS, KG 6 0 . 1 1 7 0 8 
COTAL NOZZLE MASS, KG 2 4 7 . 0 2 3 3 3 

INSTRUMENTS AND CONTROLS MASS, KG 1 4 2 . 2 5 0 7 9 
VALVES AND ACTUATORS MASS, KG 8 5 . 7 2 3 2 5 
THRUST AND GIMBAL ASSEMBLY 
MASS, KG 4 3 . 6 5 8 8 9 

SUPPORT PLATE MASS, KG 8 6 . 2 0 9 7 9 
INSULATION AND DUCTING MASS, KG 3 3 . 6 7 1 1 7 
OTHER HARDWARE MASS, KG 1 1 9 . 8 8 0 9 7 
PERIPHERAL STFOCTURE MASS, KG 9 3 . 9 5 2 8 7 
FUEL ELEMENT MASS, KG 4 2 6 . 4 4 1 4 1 
CORE STRUCTURE MASS, KG 2 9 5 . 8 3 7 8 9 
S I D r REFLECTOR MASS, KG 4 3 3 . 3 3 0 3 2 
INTERNAL (FRONT) SHIELD MASS, KG 2 0 2 . 1 3 8 0 0 
PRESSURE VESSEL MASS, KG 9 2 . 2 6 6 6 9 
TOTAL REACTOR MASS, KG 1 6 6 3 . 8 4 7 6 6 

ENGINE MASS, KG 2 1 9 4 . 8 1 2 2 6 

PRESSURE VESSEL COOLANT SYSTEM 
PIPING MASS, KG 8 . 2 3 9 4 5 
PRESSURE VESSEL COOLANT SYSTEM 
FAN MASS, KG 2 . 2 6 4 6 3 
PRESSURE VESSEL COOLANT SYSTEM 
RADIATOR MASS, KG 6 . 9 9 3 1 8 
PRESSURE VESSEL COOLANT SYSTEM 
MASS, KG 1 7 . 4 9 7 2 5 

ZMES ENGINE SYSTEM MASS, KG 2 2 1 2 . 3 0 9 3 3 

PCSM POWER CONVERSION SYSTEM MASS, KG 3 2 8 . 0 9 9 1 2 
WRSUr TOTAL RADIATOR MASS, KG 6 8 5 . 4 1 3 8 2 

ZMTOT TOTAL SYSTEM MASS, KG 3 2 2 5 . 8 2 2 2 7 

ZKPFS1 
ZMPFS2 

ZMPFS 

ZMNC 
ZV'HD 

Zf.S 
Z '̂N 

zy.-'c 
ZMVA 
7^':3 

ZMSP 
ZM" 

Z^PO 
ZF.RP 
Z'*C?l 
ZflCS 
Z l 5 r , S 
ZMSHD 
ZKPV 

ZMR 

K ZN G 

ZMPSCP 

ZMPSCF 

ZMPSCR 

ZMPSC 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 232 

POWER CONVERSION SYSTSM/RADIATOR OUTPUT DATA PAGE 1 OF 1 

BRAYTON CYCLE DATA 

QE 
QHPPM 
X 
TBI 
TB2P 

TB3T> 
TSTip" 
TB5P 

TBf P 
ET>S 
ETACY 

POWER PL^NT OUTPUT, MWE 
HEAT PIPE POWER, MWT 
TEMPERATURE RATIO 
COMPRESSOR INLET TEMPERATURE, K 
REGENERATOR INLET TEMPERATURE 
(HIGH PRESSURE SIDE) , K 
HEAT EXCHANGEE INLET TEMPERATURE, 
TUPPINE INLET TEMPERATURE, K 
FEGENE^ATO? INLET TEMPERATURE 
(lOW PRESSURE SIDE) , K 
RADIATOR INLET TEMPERATURE, K 
SYSTEM EFFICIENCY 
CYCLE EFFICIENCY 

0 . 1 0 0 0 0 
0.40164 
0.33000 

527.99976 

706.68628 
1216.63330 
1600.00000 

1 3 1 7 . 8 6 0 8 4 
7 3 7 . 2 4 4 8 7 

0 . 2 4 6 9 8 
0 . 3 3 0 8 7 

OFIEKIATION 

NON-ORIENTED FLAT PLANE RADIATORS WITH 
PO PROBABILITY OF N3K-2UPTURE 

HEAT PIPE EXTENSIONS 
0.99000 

PRIMARY RADIATOR 

BSP REDUNDANCY 
QSOBP HEAT REJECTION, MWT 
TBES(1) MEAN TEMPERATURE, K 
TSI(1) SINK TEMPERATURE, K 

ATI(1) HEAT TRANSFER AREA, M**2 
WRI(1) MASS, KG 

AUXILIARY RADIATOR 

FSA REDUNDANCY 
QSUBA HEAT REJECTION, MWT 
TBES(2) BEAN TEMPERATURE, K 
TSI(2) SINK TEMPERATURE, K 
ATI(2) BEAT TRANSFER AREA, H**2 
WRI(2) MASS, KG 

SUMMARY 

0.28000 
0.26875 

606.57080 
287.26465 

70.32674 
366.89502 

0.28000 
0.02960 

392.69678 
287.26465 
61.05392 
318.51880 

ATO 
SRSUM 
PCSM 

TOTAL RADIATOR SURFACE AREA, E**2 
TOTAL RADIATOR HASS, KG 
POWER COHVEBSION SYSTEM HASS, KG 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

07/13/76 

DUAL MODE SCLID COPE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUB0C3A CODE ENGINE NUMBER = 232 

PERFOFMANCE PARAMETERS - SPECIFIC MASS, SPECIFIC THRUST PAGE 1 OF 1 

SPECIFIC MASS DATA 

SPMGEK (POWER SYSTE"! MASS + RADIATOR MASS) 
/ POWER PLANT OUIPUT , KG/KWE 

SFKMT TOTAL SYSTEM MASS / POWER PLANT 
GOT PUT , KG/KWE 

SPMKIK TOTAL SYSTEM MASS / EXHAUST KINETIC 
ENERGY, KG/KWM 

SPECIFIC THPUST DATA 

SPTENG THRUST / TOTAl ENGINE MASS, NT/K5 2 0 . 5 2 7 3 9 
SPTV^T THRUST / TOTAL SYSTEM MASS, NT/KG 1 4 . 0 7 7 9 5 

10.13514 

32.25826 

0.00001 

• 
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Minimum SPMMT THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

08/16/76 

DUAL MODE SOLID CORE NUZLEAR SPACE POWER/PROPULSION SYSTEM 
MUP0C3A CODE ENGINE NUMBER = 234 

LIST OF INPUT PARAMETERS 

REACTOR CORE PARAMETERS AND CONSTRAINTS 

AP 
CHX 

CL 
CLRC 

DCC 
IFUEL 
HC 
RT 
ZNHH 

PEACTOR AREA, H**2 
FUEL ELBMBHI HEX-FLAT DIMEN­
SION, CM 
CORE LENGTH, M 
TOTAL REACTOR CYLINDRICAL 
LENGTH, M 
CORE COOLANT PASSAGE DIAMETER, CM 
URANIUM FUEL ISOTOPE 
CORE RADIUS, M 
REFLECTOR THICKNESS, M 
NUMBER OF PHOPELLANT PASSAGES PES 
FUEL ELEMENT 

PAGE 1 OF 2 

0.58820 

4.00000 
0.88900 

1.52400 
0.30000 
U - 233 
0.24429 
0.14696 

60.00000 

HEAT PIPE PARAMETERS AND CONSTRAINTS 

HTCHP 

HI 

RO 
THPMAX 

TI 

TOS 
TOW 
VAPLT 

W 

HEAT TRAN5FE 
PIPE SOLID/S 
FADIUS OP HE 
CAVITY, CM 
RADIUS OF HE 
MAXIMUM HEAI 
ERATDSE, K 
THICKNESS OP 
HALL, CM 
THICKNESS OP 
THICKNESS DP 
LATENT HEAT 
HEAT PIPE PL 
FRACTION OP 
BY LIQUID 

R COEFFICIENT, HEAT 
OLID,WT/CM**2 K 
AT PIPE INNER 

AT PIPE, CM 
PIPE MATERIAL TEMP-

HEAT PIPE INNER 

OUTER SKIN, CM 
HEAT PIPE WICK, 

DP VAPORIZATION 
UID, MEGAJOULES 

CM 
OF 

WICK VOLUME OCCUPIED 

0.10000 

0.0 
2.50000 

1800.00000 

0.0 
0.10000 
0.50000 

1.96400 

0.90000 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

08/16/76 

DUAL MODE SCLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUR0C3A CODE ENGINE NUMBER = 234 

LIST OF INPUI PARAMETERS 

NOZZLE AND PPOPULSIVE PARAMETERS 

AKC NOZZLE COOLING JACKET AREA, M**2 
ANCZ NOZZLE SURFACE AREA, M**2 
AF?T:C KOZZLE EXIT ro THROAT AREA RATIO 
ETAN NOZZLE EFFICIENCY 

PAGE 2 OF 2 

0.50000 
0.70000 

200.00000 
0.97000 

TEMPSFATURE AND PRESSURE COHSIRAINTS AND PARAMETERS 

3 0 0 . 0 0 0 0 0 
PC 

PINK 

TC 
TMM'X 

STAGNAIION PRESSURE IN CHAMBER, 
N/CM**2 
PRESSURE IN PROPELLANT TANK, 
N/CM**2 
TOTAL CORE EXIT TEMPERATURE, K 
MAXIMUM PERMISSIBLE CORE MATERIAL 
TEMPERATURE, K 
MAXIMUM PERMISSIBLE COOLING 
CHANNEL WALL TEMPERATURE, K 
MACH NUMBER IN CONDUIT 

TWf'AX 

ZMNPJ 

PFEFSUFE SHELL PARAMETERS 

DMPS PRESSURE SHELL COOLANT HASS FLOW, 
KG/SEC 

TPSI TEMPERATURE OF COOLANT ENTERIHG 
PRESSURE SHELL, K 

TRT TEMPERATURE OF PRESSURE SHELL 
HALL, K 

MISSION DESCRIPTION 

MSN?ML DESTINATION 
lOPB MISSION 
TIMM TRIP TIME, DAYS 
TIMP POWERED TIME AI DESTINATION, S 
TTK RATIO OP THRUSTING TIME 

TO MISSION DURATION 
CQ EATIO OF REACTOR POWER DURING 

COAST PHASE 10 PULL POWER 
PQ EATIO OF REACTOR POWER AT 

PLANET TO FULL POWER 

13.80000 
3300.00000 

3600.00000 

3500.00000 
0.65000 

0.30000 

200.00000 

800.00000 

MAPS 
AN OR BITER 
1 2 5 . 0 0 0 0 0 

0 . 0 

0 . 0 

0 . 1 0 0 0 0 

1 . 0 0 0 0 0 
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THE AEROSPACE SYSTEMS LABORATORY 
PRINCETON UNIVERSITY 

0 8 / 1 6 / 7 6 

DUAL BODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
1I0E0C3A CODE ENGINE SOMBER = 234 

PROPULSIVE AND POWER BODE OUTPUT PAEABETERS PAGE 1 OP 5 

OVERALL DATA SDMHAHY 

PROPULSIVE HODE 

CHIT EFFECTIVE HULTIPLICATION FACTOR 
(BUST BE 6HBATEB THAN 1) 

DM M A S S F L O W , H Y D R O G E N , K G / S 
F T H R U S T , K I L O N B H T O N S 
PLXMAX MAXIMUM ALLOWABLE HEAT P I P E POWER 

F L U X , MWT 
QC C O P E POWER REMOVED BY C O O L A N T , «W: 
QHP H E A T P I P E P O W E R , HWT 
QNC N O Z Z L E COOLANT J A C K E T P O W E R , HWT 
QP PUMP POWER, MWT 
QR T O T A L REACTOR P O W E R , MWT 
QSR S I D E B E F L E C I O R POWER, HWT 
VJ VELOCITY DP EXHAUST JET, B/SEC 
VJE EFFECTIVE JET VELOCITY , H/SEC 
ZMJ MACH NUMBER AT THE NOZZLE EXIT 

POWER MODE 

2 . 3 5 9 9 4 
4 . 7 1 0 6 6 

4 5 . 4 1 2 9 5 

22.35452 
235.81134 

4 . 1 8 8 4 9 
3 0 . 0 0 0 0 0 

0 . 4 3 4 7 1 
2 5 0 . 0 0 0 0 0 

9 . 9 9 9 9 9 
9 7 7 5 . 8 9 8 4 4 
9 6 4 0 . 4 7 6 5 6 

6 . 8 4 9 5 0 

QE 
QFE 
QHPPH 
QPS 

QEPM 

ETAS 

ELECiaiC POWER, HWE 
FAN ELECTRIC POHEE, HWE 
HEAT PIPE POWEB IN POWEB HODE, 
PPESSURE SHiiLL GASEOUS COOLANT 
POWEB, HWT 
TOTAL BEACIOE POWEB IN POWER 
HODE, BWI 
POWER CONVERSION SYSTEB EFFI­
CIENCY 

HWT 

1 . 0 0 0 0 0 
0.05409 
3.66872 

0.12513 

3 . 7 9 3 8 5 

0 . 2 7 2 5 7 
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DUAL MODE SOLID COBE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
NUE0C3A CODE ENGINE NUMBER = 234 

PROPULSIVE AND POWER BODE OUTPUT PARAMETERS PAGE 2 OF 5 

STATE POINT DATA 

PROPULSIVE HODE 

IC2 TOTAL TEMPERATURE AT THE NOZZLE 
ENTRANCE, K 3 1 5 7 . 8 5 9 8 6 

TCI TOTAL TEMPERATURE AT THE CORE 
E K : P A N C E , K 3 0 1 . 8 4 6 9 2 

TSP TOTAL TEMPERATURE AT THE S I D E 
REFLECTOR E X I T , K 3 0 1 . 8 4 6 9 2 

TNC TOTAL TEMPERATURE AT THE COOLAKT 
JACKET E X I T , K 1 7 4 . 7 0 5 0 0 

TP TOTAL TEMPERATURE AT THE PUMP 
E X I T , K 2 9 . 0 9 5 2 6 

TNE STATIC TEMPERATURE AT THE NOZZLE 
E X I T , K 3 7 1 . 2 2 9 2 5 

HTBAX ACTUAL COOLING WALL MAXIMUM TEMP­
ERATURE, K 3 4 c i i i . 6 1 9 8 7 

ZMTMAX ACTUAL MAXIMUM CORE MATERIAL 
TEMPERATURE, K 3 5 6 8 . 8 7 2 0 7 

THP HEAT PIPE MATERIAL TEMPERATURE, K 1 8 0 0 . 0 0 0 0 0 

PCI TOTAL PRESSURE AT THE CORE I N ­
LET, li/CM**2 3 6 8 . 4 6 4 8 4 

PHC PBESSORB AT THE COOLAHT JACKET 
E X I T , N/CM**2 4 0 2 . 4 1 8 2 1 

PP TOTAL PB^SSUBE AT POHP EXIT 
K/CM**2 4 4 1 . 9 5 2 1 5 

DEIPC COBE PBESSUBE DBOP, »/CB**2 68.46509 
DELPSE SIDE BEFLECTOR PBESSUBE DROP, 

H/CH**2 33.95319 
DELPNC NOZZLE COOLANT PASSAGE PRESSURE 

DROP, »/CB**2 39.53389 
PNE STATIC PRESSURE AT THE NOZZLE 

EXIT, N/CH**2 0.04384 
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DUAL HODE SOLID CORE NUCLEAR SPACE POWER/PROPULSION SYSTEM 
SUR0C3A CODE ENGINE NUMBER = 234 

PROPULSIVE AND POWER BODE OUTPUT PARAMETERS PAGE 3 OP 5 

STATE POINT DATA (COTINUED) 

POWEB HODE 

TPSC TEMPERATURE OF THE COOLANT LEAV­
ING THE PBESSUBE SHELL, K 2 2 5 . 0 0 9 3 5 

TPSP TEMPEBATUBS OF THE COOLANT LEAV­
ING THE BADIATOR, K 1 9 1 . 7 8 3 9 1 

TMPMAX MAXIMUM COBS MATERIAL TEMPERATURE 
IN THE POiE.^ MODE, K 2 5 4 6 . 5 4 1 7 5 
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DUAL MODE SOLID COBE NUCLEAB SPACE POWEE/PBOPULSION SYSTEM 
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PPOPULSIVE AND POWER BODE OUTPUT PARAMETERS PAGE 4 OF 5 

STATE POINT DATA (COTINUED) 

I PROPULSIVE MODE | POWER MODE | 

CORE LENGTH COBE BATEBIAL GAS PASSAGE CORE MATERIAL 
(HETEES) TEHPERATURE WALL TEMPERA- TEMPERATURE 

0 . 0 1 8 
0 . 0 5 3 
0 . 0 8 9 
0 . 1 2 4 
0 . 160 
0 . 1 9 6 
0 . 2 3 1 
0 . 2 6 7 
0 . 3 0 2 
0 . 3 3 8 
0 . 3 7 3 
0 . 4 0 9 
0 . 4 4 4 
0 . 4 8 0 
0 . 5 1 6 
0 . 5 5 1 
0 . 5 8 7 
0 . 6 2 2 
0 . 6 5 8 
0 . 6 9 3 
0 . 7 2 9 
0 . 7 6 5 
0 . 8 0 0 
0 . 8 3 6 
0 . 8 7 1 

(K) 

4 6 7 . 3 8 4 
6 1 9 . 1 9 8 
7 8 3 . 3 8 5 
9 7 2 . 4 4 3 

1 1 6 3 . 6 7 2 
1 3 7 4 . 1 6 4 
1 5 8 5 . 8 9 1 
1 3 0 0 . 7 3 0 
2 0 1 5 . 5 1 2 
2 2 2 7 . 0 7 2 
2 4 3 2 . 2 8 4 
2 6 2 3 . 1 2 4 
2 8 1 1 . 7 0 5 
2 9 8 0 . 3 1 7 
3 1 3 1 . 4 7 1 
3 2 6 2 . 9 4 1 
3 3 7 2 . 7 8 5 
3 4 5 9 . 3 8 4 
3 5 2 1 . 4 6 0 
3 5 5 8 . 0 9 7 
3 5 6 8 . 7 5 9 
3 5 5 3 . 2 8 3 
3 5 1 1 . 8 9 8 
3 4 4 5 . 2 1 4 
3 3 5 4 . 2 1 9 

TUBE, (K) 

4 4 3 . 0 1 3 
5 7 7 . 1 7 3 
7 2 9 . 3 2 4 
8 9 7 . 2 2 3 

1 0 7 8 . 3 9 3 
1 2 7 0 . 1 6 1 
1 4 6 9 . 7 0 0 
1 6 7 4 . 0 6 4 
1 8 8 0 . 2 4 0 
2 0 8 5 . 1 8 9 
2 2 8 5 . 8 8 3 
2 4 7 9 . 3 6 5 
2 6 6 2 . 7 8 1 
2 8 3 3 . 4 2 6 
2 9 8 8 . 7 7 9 
3 1 2 6 . 5 5 2 
3 2 4 4 . 7 1 3 
3 3 4 1 . 5 1 6 
3 4 1 5 . 5 3 7 
3 4 6 5 . 6 8 0 
3 4 9 1 . 2 1 0 
3 4 9 1 . 7 4 8 
3 4 6 7 . 2 8 4 
3 4 1 8 . 1 7 9 
3 3 4 5 . 1 6 2 

(K) 

2 4 0 9 . 3 2 1 
2 4 2 3 . 7 4 0 
2 4 4 7 . 4 7 8 
2 4 6 5 . 2 5 8 
2 4 8 1 . 8 1 7 
2 4 9 6 . 9 1 1 
2 5 1 0 . 3 1 8 
2 5 2 1 . 8 4 0 
2 5 3 1 . 3 0 6 
2 5 3 8 . 5 7 8 
2 5 4 3 . 5 4 8 
2 5 4 6 . 1 4 2 
2 5 4 6 . 3 2 3 
2 5 4 4 . 0 8 7 
2 5 3 9 . 4 6 8 
2 5 3 2 . 5 3 4 
2 5 2 3 . 3 8 7 
2 5 1 2 . 1 6 2 
2 4 9 9 . 0 2 5 
2 4 8 4 . 1 6 9 
2 4 6 7 . 8 1 3 
2 4 5 0 . 2 0 0 
2 4 3 1 . 5 8 8 
2 4 1 2 . 2 5 2 
2 3 9 2 . 4 7 7 
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SYSTEM MASS BREAKDOWN 

2MPFS1 
ZMPFS2 

ZMPFS 

ZMNO 
ZMND 

2KS 
ZMN 

ZMIC 
ZMVA 
ZMTS 

ZMSP 
ZMM 
ZMEO 
ZMRP 
ZMCFE 
ZMCS 
ZMSRS 
ZMSHD 
ZHPV 

ZHR 

ZHENG 

ZMPSCP 

ZMPSCF 

ZHPSCE 

ZHPSC 

ZHES 

PCSM 
WRSDM 

ZHTOT 

PIPING HAIE3IAL HASS, KG 
PUMP BATEBIAL MASS, KG 
PEOPELLANI FEED SYSTEM HASS, KG 

CONVEBGENI NOZZLE SYSTEH HASS, KG 
COOLED POailON DIVEBGENT NOZZLE 
HASS, KG 
UNCOOLBD NOZZLE SKIRT HASS, KG 
TOTAL NOZZLE MASS, KG 

INSTRUMENTS AND CONTROLS MASS, KG 
VALVES AND ACTUATORS HASS, KG 
THRUST AND GIMBAL ASSEMBLY 
HAS S, KG 

SUPPORT PLATE MASS, KG 
INSULATION AND DUCTING MASS, KG 
OTHER HARDWARE HASS, KG 
PERIPHERAL SIBUCTUPE BASS, KG 
FUEL ELEMENT MASS, KG 
CORE STRUCrUBE HASS, KG 
SIDE BEFLECTOR MASS, KG 
INTEBHAL (PBONT) SHIELD HASS, KG 
PEESSOBE VESSEL HASS, KG 
TOTAL REACTOR MASS, KG 

ENGINE HASS, KG 

PRESSURE VESSEL COOLANT SYSTEM 
PIPING HASS, KG 
PRESSURE VESSEL COOLANT SYSTEM 
FAN HASS, KG 
PESSSDRE ViESSEL COOLANT SYSTEM 
BADIATOR HASS, KG 
PRESSURE VESSEL COOLANT SYSTEM 
HASS, KG 

ENGINE SYSTEM HASS, KG 

POWER CONVERSION SYSTEM HASS, KG 
TOTAL BADIATOE HASS, KG 

TOTAL SYSTEM HASS, KG 
D-42 
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8.23945 
4.06851 
12.30796 

73.58334 

113.32341 
60.11708 

247.02383 

142.25079 
85.72325 

43.65889 

86.20979 
33.67117 
119.88097 

93.95287 
426.44141 
295.83789 
433 .33032 
202 .13800 

92 .26669 
1663.84766 

2194.81226 

8.23945 

2 .26463 

55.12773 

65 .63181 

2260 .44385 

3280 .99731 
5422.56641 

10964.00391 
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DUAL MODE SOLID CORE NUZLBAE SPACE POWER/PROPULSION SYSTEM 
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POWER CONVERSION SYSTBM/BADIATOR OUTPUT DATA PAGE 1 OF 1 

BRAYTON CYCLE DATA 

QE POWER PLANT OUTPUT, HWE 1 . 0 0 0 0 0 
QHPPM HEAT PIPE POWER, HWT 3 . 6 6 8 7 2 
X TEMPERATURE RATIO 0 . 3 3 0 0 0 
TBI CCMPRESSOB INLET TEMPERATURE, K 5 2 7 . 9 9 9 7 6 
TB2P EEGENERAIOa INLET TEMPERATURE 

(HIGH PBESSUBE S I D E ) , K 7 0 6 . 6 8 6 2 8 
TB3P HEAT EXCHANGER INLET TEHPEEATURB, K 1 2 1 6 . 6 3 3 3 0 
TSUBM TURBINE INLEI TEMPERATURE, K 1 6 0 0 . 0 0 0 0 0 
TB5P FEGENERATOR INLET TEMPERATURE 

(LOW PRESSURE S I D E ) , K 1 3 1 7 . 8 6 0 8 4 
TB6P FADIATOR INLET TEMPERATURE, K 7 3 7 . 2 4 4 8 7 
ETAS SYSTEM EFFICIENCY 0 . 2 7 2 5 7 
ETACY CYCLE EFFICIENCY 0 . 3 3 0 8 7 

ORIENTATICN 

NON-OFIENTED FLAT PLANci RADIATORS WITH HEAT PIPE EXTENSIONS 

PO PROBABILITY OF NON-RUPTURE 0 . 9 9 0 0 0 

PRIMARY RADIATOR 

REDUNDANCY 0 . 2 8 0 0 0 
HEAT BEJECIION, HWT 2 . 4 5 4 8 5 
HEAN TEBPEBATOBE, K 6 0 6 . 5 7 0 8 0 
SINK TEHPESATUEE, K 2 8 7 . 2 6 4 6 5 
HEAT TEANSPER ABBA, B**2 6 4 2 . 3 9 3 8 0 

HASS, KG 3 3 5 1 . 3 7 4 5 1 

AUXILIARY BADIATOR 

BSA REDUNDANCY 0 . 2 8 0 0 0 
QSUBA HEAT BEJECIION, HW" 0 . 1 9 2 4 8 
TBES(2) HEAN TEMPERATURE, K 3 9 2 . 6 9 6 7 8 
T S I ( 2 ) SINK TEMPERATURE, K 2 8 7 . 2 6 4 6 5 
ATI(2) HEAT TRANSFER AREA, H**2 3 9 7 . 0 0 7 8 1 
WRI(2) HASS, KG 2 0 7 1 . 1 9 4 3 4 
SUMMARY 

ATO TOTAL BADIAIOB SURFACE ABBA, H**2 1 0 3 9 . 4 0 1 6 1 
WBSDM TOTAL BADIATOB HASS, KG 5 4 2 2 . 5 6 6 4 1 
PCSM POWER CONVEBSIOH SYSTEH HASS, KG 3 2 8 0 . 9 9 7 3 1 

ESP 
QSUBP 
TBES(1) 
T S I ( I ) 

ATI(1) 
WRI(1) 
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DUAL HODE SOLID COBE MUCLEAE SPACE POWER/PROPULSION SYSTEM 
N0RCC3A CODE ENGINE NUMBER = 234 

PERFORMANCE PAPAMETERS - SPECIFIC HASS, SPECIFIC THRUST PAGE 

SPECIFIC HASS DATA 

SPMGEN (POWER SYSTEM HASS • BADIATOR HASS) 
/ POWER PLANT OUTPUT , KG/KWE 

SPMMT TOTAL SYSTEM HASS / POWER PLANT 
OUTPUT , KG/KWE 

SPMKIN TOTAL SYSTEM MASS / EXHAUST KINETIC 
ENERGY, KG/KWM 

SPECIFIC THRUST DATA 

SPTENG THRUST / TOTAL ENGINE MASS, NT/KG 2 0 . 0 9 0 2 7 
SPTMT THRUST / TOTAL SYSTEM HASS, NT/KG 4 . 1 4 2 0 0 

8.70356 

1 0 . 9 6 4 0 0 

0 . 0 0 0 0 5 
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APPENDIX E Conversion of I n t e r n a t i o n a l System (SI) to English UnitJ 

NOrr.: Multij i ly q u a n t i t y in u n i t s on l e f t of equ.il sign 
by f ;Ktor on r i ^ h t to give cciuiva]ent (|n,iMtity in 
u n i t s on r i g h t . 

Length: 

1 metre (m) = 5.281 feet (ft) 

= 59.37 inches (in) 

= 0.54 X 10" n a u t i c a l 
mi les (n.mi) 

Area: 

1 m" = 10.76 f t ^ 

\'o] nine: 

1 m'̂  = 55.31 ft""" 

Force, Weight, Thrust: 
* * 

1 newton (N) = 0.2248 pounds force 

(Ibf) 

Pressure: 

Ma s s: 

1 pascal (Pa) = 9.869 x 10~ 

atmospheres 

= 1.450 X 10'^ 

Ibf/in^ 

= 1 ,0 X 10"-'' bar 

Energy, Work S Heat: 

1 kilogram (kg) = 0.0685 slugs (si) ^ ^ ° " ^ ^ ̂ ^̂  = 0-728 ft Ibf 

= 2.205 pounds 
mass (Ibm) 

Density: 

1 kg/m^ = 1.940 X lO'"^ sl/ft^ 

Speed: 

1 m/s = 1.944 n.mi/h 

= 3.281 ft/s 

= 9.48 X 10"^ Btu 

Power: 

1 watt (W)"^"^ = 1.341 X 10""^ horsepower 
(550 ft Ibf/s) 

= 3.412 Btu/h 

= 0.7376 ft Ibf/s 

Thermal Power Density: 

1 Wt/m^ = 2.832 x 10"^ Wt/ft^ 

Temperature 

— I — I — I — I — r — I — I — 1 — r — 1 — [ — 1 — I — I — r - | — I — I — r - i — | — i — I — i i " j — I I I — r - J — I t I — I | I — I — I l | — I — " I ' 

0 500 1000 1500 2000 2500 3000 3500 4000 
.1.'.'.'. 1.1 '•' 

Fahrenheit 
'i •• 'i ' i I. •• •• 'i '. '. I . || • , I , ii I . I, I , I, 1, •• 1, 1 ^ < , , i , i j I , •, 1 , I , i j I, • , I , 1 , 1 1 •, •, •, 

500 1000 1500 2000 2500 3000 3500 4000 4500 
J J .1 , 1. 1. 1. L L I J J .1 -1 I, I, I I .1 .1 I—1—I i 1 J 1—1 1 I I 1 I—I I I I I I—L 

Ranklne 

-H-h"^ I ' ^ ' i ' - ' i ' ' ' I ' I •' r ' ' I ' - ' i 
500 1000 

M-̂ -f •iH^ 
1500 2000 

•V+ 
Centigrade 0 

•I,1,1,1,1.1,1.1,1.1.1.1,1.1,1.1.1.1.1.1,1,1,1. • I . ' . l . i . ' . ' . l j _ • I . I . I . . . I . I . I 

500 1000 1500 2000 2500 
I • I • I . I • I • I • I . « > I • I • I • I • I • ' I • ' I • I • I • ' • ' • ' • ' • ' - 1 

Kelvin 

s-second, h-hour 
* * 7 

1 N = 1 kg m/s" 
it "kir 0 O 

1 Pa = 1 N/m , 1 MPa = 100 N/cm 

1 J = 1 N ni 
++. 

1 W = 1 J/s For thermal power use 
Wt, for electric power use We, for 
mechanical power use Wm, etc. 

Reference: Hopkins, R. A., The International (SI) Metric System and How It 
Works, Third F.dition, Polymetric Services Inc., Tarzana, CA. 91356 
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