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1.0 INTRODUCTION

This document contains Volume III of a set of four Volumes which describe
the SRB-II program. Volume I contains the engineering description,
Volume II contains the User's Manual, Volume III contains the sample case
prediction, and VoTume IV contains the program T1isting.

The sample case presented in this Volume is a performance prediction
for the sample solid rocket motor shown in Figure 1-1 on the following
page. This motor contains a five segmenied grain. The first segment
has a 14 pointed star configuration with a web which wraps partially
around the forward dome. The other segments are circular in cross-
section and are tapered along the interior burning surface. Two of
the segments are inhibited on the forward face. The nozzle is not
assumed to be submerged.

This performance prediction is broken into two simulation parts. Part
One determines the delivered end item specific impulse and the pro-
pellant properties which are required as inputs for the Internal
Ballistics Module. Part Two presents the internal ballistics simulation
for the entire burn duration of the motor.
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2.0 SAMPLE PREDICTION, PART ONE

This portion of the sample prediciion contains the simulation required
to obtain the delivered end jtem specific impulse and the propellant
combustion products properties to be used by the Internal Ballistics
Module in the second part of the sampie prediction. The Internal
BalTlistics Module requires combustion gas properties input data for
temperature, specific heat ratio, characteristic exhaust velocity at
the nozzle throat, and either the molecular weight or the gas constant.
The data for each input can be set as a cornstant. However, a more
accurate performance simulation is obtained if these data are input as
variables. Part One establishes these propellant cambustion products
as functions of pressure.

The propellant chosen for the sampie motor is a PBAN type propellant
with 16% ATuminum and has the following composition:

m-atom
Co.520"3. 67902, 4420, 62771 0.593¢ 10 600 00 gms

This is a hypothetical propeilant and is used only for_sample pre-
diction purposes. The assumed density is 0.064 LB¥/1N3 and the
a@ssumed nominal burn rate eguation as a function of pressure is

r = 0.066P% 733

-The Isp Scaling Module (SISCAL) was chosen to determine the gas properties.

SISCAL was calied by setting NSI=1 in the Control Data Package. Input
used by this moduie are the expected average nozzie entrance total
pressure, PCAVE, the expected average throat diameter, DTE, the.ex~ _
pected average nozzle area ratio, ARETE, the nozzle ba!fuangle in radians,
and the expected characteristic exhaust velocity efficiency, ETACS.

Subroutine LEWIS was exercised (NLEWIS=1)} and the combustion gas data
was printed (IRKO1=1) for several pressure points. These data were
used in the prediction in paragraph 3.0. The pressure points evaluated
were PCAVE and 500, 700, and 900 PSIA. Required data for Subroutine
LEWIS were the REACTANTS, species, and INSERT cards to describe the
constituents of the propellant and combustion products.

The printout for Part One of the sample prediction begins on page 2-5
with a 1isting of the input data cards exactly as they were arranged
in the data deck. This is followed by a title page and a page which

e
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2.0 (Continued)

lists the major program constants and indicators. The propeliant
combustion products output begins on page 2-9 with the data generated
by Subroutine LEWIS. Page 2-17 presents the data that was generated
by the Specific Impuise Scaling Module.

Figure 2-1 presenﬁs a flowchart of the SRB-II program.anQ‘showé the
simulation steps taken in Part One of the sample_pred1ctjqn.
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iTamt
EXECUTIYEQUODULE

CALL
CENTIRALILXD

LELICT
wETHOD OF 1iF
ALCULATION,

HOHINAL

CALL
DISPIRLION

»OOULE Fllﬂlcl’lﬂﬂ

Catt

THRUST yei scati
JCALING THRUST
»ObULK .
Ho
CALY INTERNAL
“INERT™ MALL BALLISTICE
WOOULE )
ke H)
cALL
Cat IHTERMAL
woouLt :S:EL‘IT‘C‘

CaALL QUTRUT
uALYLE

FIGURE 2-1 SAMPLE PREDICTION, PART ONE
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CARD IMAGE OF INPUT DATA FOR CASE )

CONTROL. DATA CARDS

LINPUTY . e -
TITLE—'SAHP"'LF S’U'RH P'v‘ERFO'tfﬂnﬁN'o'CE P'u'REDI'l'CTIO‘I'N 1y
NF ==y

NSI=l)» . R et - e e oAt o s mabe i e i b
NLEWIS=] 4

IRKTOl=ly-

PCAVE=E8Day . - . . e

DTE=53.55

ETACS=D.9928,

AHALFE=42967»

ARETE=6,854

MITOT=9770,0»

SEND

IDNOZL DATA CAHDS

LONEDNZ

IDNPRT=0+

HEND
LEWIS DATA

REACTANTS

C 1. 11,158
H la - 3,708
o 1. 39,078
N e 8.78B3

AL 1. 15.999

cl 1. . . 21,274 =T2000.

298415
298415
298.15
298415
208415
298.15

munwmminw
nmmme

INSERT AL203 (L)
END

IBM DATA CARDS

EIBDATA . )
HCO=1258.4%9y. . . . ) i
DELLZ=30++ '
AINCINIII=0s01115.84 llﬂ|8|414-61417-6l698011701-1|996-91999-911253|9|
SAI1)=]115.80414,6916984139964% . . . . ‘
SB11)=118.B1417.69701413999.9

RF{1)=10%#7]1e5s

ANO{1)=2414aeBR4%,s . e e e e e men e e

TAUW (1)} =R#8eT704360%1334593624933:53360%4+33:5¢3644432451
ALS1t1)=2%39.8y

AOL(1)}=2%417.0¢ e .. e e e R
ADZ2(1)}=2%1700r ’

AD3(1}=2%1740y

RZ(1)=2%0.50 . e e e et mmm e s

RS(1)=2%240»

DTAULLI=2*] « 1 HH2 .0

OTAUN(1)=24.5+8%280 . ... e e e
AN2=1T ol !

DE=l40.224

DT:S:’!;QI - e ekte i e cimeee e e it =+ - ———— . ke brre o ¢ o e o ¢ - e
PONBAR=5T78.7»

ERBAR=0.0045y

EREXP=L1aDa . o o o e v et mam e e e = e

STFLAG=1a9

TST=1a»

...DELTST=0a2512 . R
DELTSS5=2.0y -

DELTTO=1.0¢ !
ANTTW=Sae

i) ﬁ?
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TIMAX=13%.,

PA=144T

PHI=2% 4%y

AKR(2)=0,066¢0.233

AKR (36)=0.06610,233s

AKSLOT (1)=04 066402334

AKU (1) =500040¢

SETURN{1)}=2PuD9 0012400 0aDs

NAKEND=3,

NAKR=9 )
TIMAKRI1)S0a097.11054,49714658%924106,39]113,39124.6+413041¢
TBLAKR(1)=E“|UDIDSv|001321-UﬂlSIeﬂn]33!‘.ﬂnﬂlau-|00195|—|0043r~.0U“B|

© AINCPL=627.by

NTAUTO=1, -

NPH=G» :

TIMEPH{1)=Na090.25e0e5¢0.750100

PHST(1)=14. 1949043 725298004+815»

DELF=0.064,

R=55.21

NCSTR=614

PFRESS(11=0,1400, +600,9R00.41000a:28004¢
TCOHB{]’=595".(6125015]9?-|ﬁ243lIﬁEﬂ?-!ﬁEa?or

AMWL (11 =P84 128,27 928.3992R447928.54 4284544
GAMAG(1)=1.161341+16159141616014161841.161041,1619

DLRF=0,01¢

DRVRF=0.01+

AR=0 .50,

AKK=01.5y

PHI=36.

DN1=80.4

dH=1,0»

BN=1400

AUHM=TS 442 )

AONN=E5,624 2
BTAUE=1,.01y

RIG=1B.9

HHR=35.754

NCH=33y

TIHECH(Il=ﬂ-0|31.o32u33.0|46. !SQO !580!75.'1100111&. I]Eﬂ.'lakl !l"uil
TBLCM{1) =28 496594964 vo952 14360 149592¢96014F61949604.958¢,95%949490.9474
NCSCOE=Dy

PRTFLG=L4v

NWRTAB=1»

KMOICG=1,

VCHINP=7643804

VFHO=594380 ¢

KPLAME=]10»

NGEQHD=121

TAUHD (1150400451240 v0a00600Re71940910.0412:091440416,25391740y
ABHB[1)1=55000¢ 155300 1554005 +54700. 1527004240200 ¢ 1440004234000, 0210004,
10500, ¢2%0,01 -
LEND
CASE END

ALL DATA CARUS FOR THIS CASE HAVE OUFEN TRANSFERED TO DISK
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THESE ARE THE INTTIAL VALUES FOR CASE 1

. .
MOTOR CONSTAMNTS

Me( 1=
net 2=
Mc{ 3=
MC{ &Y=
MCL &)=
MC{ A=
MC{ Ti=
MGl 8=
MCl gy=
MC{10}=
MCi11)=
MCI12)=
MC{13)=
HMCil14)=
MC{18)=

MC(16)="

MC(1T7)=
MC(1B)=
MC(19)=
MC{2U0}=
MCizir=
MCi22)=

MC{23)=

BGENERAL

CLAME
pPB
DPE
LIST1
NCARD:
NCASES
MDISP
NF
NLEWIS
NMP
NPLOT .
NRECUN
NSI
NTAPE
NTH -
51BT

IR (BT TRE S

BREEERE

IRKTO1=

0.17180000E-03
5184.0000
AsRL99997
1000.0000
0.16999997E=01"
Sl44.0000 -
Sla4,0000
~1«000000n
2.9582%94
2.95B2554
0.0

0.0
0.0

&B
0.0
0.0
u.o
0.0
0.0
0.0
Ga0

4RAG.OO0N

PRORHAM TNDICATORS

0.0
0.0
0.0 .
‘1
n
1
0
=1
1
S0
0
1]
1
0
0.0

OPTIONAL PRINT INDICATORS

L

PROGRAM CONSTANTS

~ CURVE FIT CONSTANTS
COAKL

AK (¢
AK(
AK(

- AK(

AKL

.. AKH
1.4
- Akl

. AK{11)=: 0.24500000F~01

©AK{12)==0,12500000E=02
CSCOEF (1)Y=
© CSCOEF(3)= 0,95469534E-01
CSCOEF{3)==0,3599019DE-04

UNTVERSAL CONSTANTS
CK(1}=
CK(2}=

11= 246,62000
2)= 5,4059992
3)==0,143999499
4)= 1,4938993
S}=- 062402999

0Kf{ll=
0Ki2}=
aK(3)=
COK(4)=
oK (S)=

A)==0,30534999E-02
T}==0.42780000E~03
B)= 0.RG619399%E~0S
0)==0,46339999E=07
AK{10)= D.85429996

32.173994
14.695999

CK(3}= . 778.00000

T

3.,14158092

473542206

DISLIM{
DISLIMY
DISLIM{
DISLIN{
DISLIM{
DISLIMI(
DISLIM{
DISLIM(
DISLIMI
DISLIM(]
DISLIM(1

a0

0ND CONSTANTS

1.0000000"
1.0000000
1.0000000
100,u0000
6,0000000 . -

NDISPERSTON LIMITS

0.0

it s At ks Gt ot e B e e
LI LRI T I (ST (]

cCooDBooODoooD

s & & 8 4 & " u 0 s

CoODOOoODODOoO DD

nn

=0 D0 = YU P ) P e

INERT MASS SCHEDULE
AMPRR

040
e

0e0 - -
0+BYT99GT4E~0L
0415999997
0425500000
0.73959995
0.+R4999936
0+52799997
1.0000000

INERT MASS ISP(SII)=
TOTAL INERT MASS(MITOT)=

AMIRR

0.0 i 1
0.0
0.0
0+ 14999908
0+23495995
0+ 32495959
0¢669959895
0.765990938
0+ %89999%95
10006000

190,00000
9770.0000

(=]
™
(1]
[*2]
i
—
[=]
[=]
ny
(=]
[]
(2]
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A 1 THEORETICAL ROCKET PERFORMANCE ASSUMING £QUILIBRIUM COMPOSITION QURING EXPANSION
PC = 580.0 .P51a . : ) : ’ . . '.
e U e e WT FRACTION - ENERGY STATF  TEMP DENSITY
' CHEMICAL FORMULA : {SEE NOTE) CAL/MOL DEG K G/cC
FUEL : € .1.00000 ° . 0.11158 0.0 s 298,15 0,0
L z FUEL. .. H 1000000 o e e — . —_ — S — D.03708 . (%] ] 298.15 0.0
i Co FUEL ~ 0O 1.00000 : 0,39078 [ 5 298,15 0.0
: : FUEL N 1.00000 6,08782 © 040 s 298,15 0.0
‘ _ FUEL AL De0DDOD - —o 0 o o e e e e 0,15999 0.0 . 5 298.15 0.0
i D .+ FUEL:  CL .l.00000 ' 0.21274  =72000.000 S . 298,15 0,0
. O/F= ..040. . PERCENT FUFL=100,0000 EQUIVALENCE RATIO= 1.6725 REACTANT DENSXTY= 0.0
4 : ‘ CHAMBER  THROAT EXIT
[ : PC/P ’ 1.0000  1,7351 40,327
o ; Py ATM _ 394466 .. 22,706 049787 - .. ...
G ITIRS : Ty DEG K o 3440 3245 2315
o RHOy . G/CC T A,96B87-3 2,4465-3 1.5168-4
I ‘He» CAL/G wh32.0.  =56044 =1143.8 .
W T L S CALZLGYAKY . 242967 242967 2.2967
Ms MOL WT .2B.381. 284641 29,440 . __.
_ : (DLV/DLPYT =1.,02063 ~1.01596 ~1,00220
: . (OLVZDLTIP . 1v3659  1.2952 0.0
- A cPy CALZUGY (K - . 049201  0.8376 . 0.0 . ... .
! T GAMMA (S} 1.,1381  1.1402 0,9978
: SON-VEL +M/SEC 1670.9. 103644 B07.7
] MACH NUMBER 0.0 1.000. = 3,022
) ‘ : C5TARs FT/SEC 5174 S174.
N SR v ‘ T D46ST 1.547
—~.. ; : IVAC LB=SEC/LY: 198.4 276.2 : o
o . ISPy LB~SEC/L8: . .. . )105,T. . 24BuG.— .  __ . . . R
MOLE. -FRACT I0ONS )
— - al. . © 0.00013 0400006 0.00000-
: ' ALCL- " 0.00451 0.00285 - 0,00005 .
ALCL2 .. .. D.00333 . 0,00236 _0.00010. .. .
ALCL3 0.00012 0460010, 0,00001
ALH . - " 0.00002 0.00001. 0.0
o ALDL v 008015 . 0.00006. Do 00000 . . ... L .l ..
4 ALOCL . 0.00182° 0,00120 0.00003 : :
R . ALOH : . D.00045 0,00025 0,00000
i . ALOZ. - e a0D0D4 . Q400002 0,00000 .
o atozd 0,00080 0.00046° 0,00001
aL20 . D«00002 0,00001 0,0
AL2D3(S) v Ol DeD 0. 06Y06
AL203 (L) - D.0T234 0,07486 0,01913
co 0.22734 0,2285) 0,22912
JERSLT . 008001 0.0000Y) 0.00000 e e
coz - -~ 0.01720 0.01762 0,02243
cL . -7+ 0401384 0,01188 0,0n227
cLe : n~-00001  0.70001  0.0n0QQ
o b o \
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cLe-

H
HCL

HCO

H2
HEO
o
MHE.

NH3

NG
N2
1] o
QH -
02 :

0.00002

6.03886
0.13071
0,00002
0.24624
0,14732
n.00001
0.00001
0,00001
0.00085
6,08210 "
0.00098
0.01047 -
0.00023

0.00002

0.03185
0.13R00

D.00001.

0.25084
Gal4740

a,00000 -

0.,00001
0,0000)
0.00054
0.08280
0.00057
0400746

0.00000

0.00523
D.15991

0.00000

0.26895
0.14632
0.00000

-0.00000

o.0n000

.0.00001
"0.0R489.

g.on001
. 0D046

0.00000

e A 75 F R i b b o v e =

o8

AUDITIONAL PRODUCTS WHICH WERE CONSIDERED BUT WHOSE MOLE FRACTIONS WERE LFSS THAN 0.50000E-05 FOR ALL ASSIGNED CONDITIONS

AL{S)
cCL .
CNN

cang

HGN ~
N2 -

Ak uy
coLz2:
:CN2
cRo
HNCD
-NU2CL

~ ALCLA(S)

ccL3
cacL2
c3
HNO
NO3

ALCL3IL)
CCL4

ca

foie [o )
HO2 -
NZ2H4

ALN ALZCLG
cH2 CHZO
CaH CrPH2
ch CLCN
H20 (L) Ha02
Nel4 N3

MUTEi.NElGHT-kHACTIGN OF FUEL IN TOTAL FUELS AND OF OXYDANT IN TOTAL OXIDANTS

sL202 cis c

CH3 CHE N

£2H4 Cana can

cLaz cLpo HALO

NED NH NOCL

03 :
<
b
w
L1}
L
=
(=]
nr
=
1
w

/s
oo P S A A
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AR THEQRETICAL ROCKET PERFORMANCE ASSUMING EQUILIRRIUM COMPOSITION NURING EXPANSION:
P . T oTTET T e
I PC = 50040 PSIA ’
B et R —— — WT FRACTION .ENERGY STATE  TEMP
R CHEMICAL FORMULA - {SEE NOTE) Cal./ZMOL DEG K
S FUEL © .G Ye0080n . 0,11158 0.0 s 298,18
T FUEL - e Hoo 1o B0D00 . - e .. 0,03708 Y 5 .. 298,15
- FUEL -0 1.00000 : 0.39978 0.0 5 298,15
- FUEL N 1.00000 . 0.08783 0e0 5 298415
. T FUEL AL 1.00000 - -on - - v e e e 0,15999 . L] 5 298.1%
o FUEL €L t.00000 : : _ 0.21274  «~72000.000 ] 298.15
.B/F= . D40 - -BERCENT. FUELz100,0000. .. EQUIVALENCE RATIO= 1.6725 REACTANT DENSLTY= Q.0
CHAMBER  THROAT  EXIT
-pCcrp 1.0000 1.7345 40,238
Py ATH 344023 194618 J0WBASS. .. .. L
Ty DEG K ~34BS 3234 -2318 :
RHOy G/CC 3,4302-3 2:.1144=3 1,3100=4
Hs CAL/G «43240. . =560e0 . #l142s6 . .. o .
Sy CALZ(G) {K} 2,3071 - 2.,3071  2.3071-
T Me MOL WY 284337 284603 ...29,430. _
S BLY/oLPIT -1,02139 ~1,01662 -1,00236
S (DLV/DLTIP 1.3805 " 1,30B4 0,0
LR Py CALZIGYIK) 0eQ4l4 . 048565 0.0 . . . ...
) S GAMMA (B} 121372  1.1393 049976 '
. 5DN VELWM/SEC - 1069.1 - 103449 807.8
"~ MACH NUMHBER . 0a0 2 1.000 ...3,018
. AEZAT : 1.0000 648500 _
. CSTARs.FY/SEC -~ ... -~ BlA8 ... 5169 ..~ . .. ..
. CF : : 0,657 1.548 .
" IVACsLB-SEC/LB - - 19Ba2 27640

15Py LB<SEC/LB . _ . .. 105.5... 26806 . .. ... . ..

MULE FRACTIONS - R '

AL . 0400014 0400006 0,00000

ALCL 0400459 0,00292 0,00005 _

ALCL2 0.00322- 0.00229 D,00010. Lo
ALCL3 ¢ 0.00011 -0.,00009 0,00001

AlH ‘0.00002 0.00001 040

ALO ... . 0.00016° DLO0NAZ._0,00000 . . ...

ALOCL " 0.00186 0.00123 0,00003

ALOH - ‘0,00045 0400026 D,00000

ALOZ .. ... .. 0.000058 _0.00002 . 0,00000.. . __.._ __.__. .. ...
ALOZH :0.00081 0,00047 0500001

AL20 - 0.D0002 0.00001 Q.0 . .

AL203(5) Ot 0el o DGBEVAT e L
AL203 L) 0,07222  0.07475 0D,01909

co . - 0.22701 “0.22821. 0,22905

COCL. .. . ... D.O000L__§20000) 008000 . ... ..
co? T 0.01719 D.O0LT62 0,022423 .

cL o © 0401438 : 0.01238
rLo -

D.D0244

‘0.00001 - 0.0000% D.0n000

B g

DENSITY
G/CC

P

P

AN

£-02001-9520
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cLe 0400002 -0.00002 0,00000

4 oo UH . 0404042 0LD3324 - D.00562
L I HCL .. 0,13009 0.13739  0.15969
{0 HCO - 0.00002 0400001 0,00000
H2 0.2456). ° 0.25027 '0.26878

H20 0.14664 - D.146G4 0,14624 .
M © 0400001 0D.DENDO  D.00000
‘NH2 - 0.00001 0400001 -0,00000
NH3 ° .. 0400001 0.00000 0.00000
Mo , © 0.0D0B& 0.000S5. 0,060002
N2 © 77 0408198 0.08269 0.0B487
B . D.00106 - 0.00062 - 0.00001
. S OH - : 2 04010787 0,007T72 0,00050 : .

- ' 02 © 0.00025 . 0.00015 08.00000
' 5 ADDITIONAL PHODUCTS. WHICH WERE CONSIDERED BUT WHOSE MOLE FRACTIONS WERE LESS THAN 0.50080E-05 FOR ALL ASSIGNED CONDTTIONS

ALISY - ALY o ALELI(S) AL CL3(L) ALN(S) - ALN T AL2CLA AL202 €ts51 C
ccL -~ v gCLa - geL3 CCL4 CH . cHe CH20 CHA CHa cH
CNN T Ene . cocLz- c2 cacL2 caH caH2 C2H4 : CPHA - ciN
A cehp.. . cao o €3 T €302 C4 ch cLeN cLnz cLzn HALO
- HCN - HNCO HND HOZ H20 (5] HEG (L) H202 NCO NH NOCL
NO2 nNoz2cL cONOY N2H& N20 NZ204 N3 03
‘NUT:E';' WE IGHT "FR:\CTIUN OF FUEL IN TOTAL FUELS AND OF DXIDANT IN TOTAL OXIDANTS
i i
i - R 3
N 8
s
P.I . N A .
' RN PR .
1 \\ ‘\:::f \ )} S
! .
e e e e t - s g e e

e kL . e e e e+ s, — e L T T




£1-2

PC = 70D0.0 PSIA .

: - CHEMICAL FORMULA
"FUEL. € 1.00000 -
CFUEL- - “H<-1.00000

‘FUEL -~ 0. 1.00000;

~FUEL N--1.00000

JFUEL ... . AL- 1400000 — e e et v
- FUEL CL l.00000:

~0AFE 00 . PERCENT.FUEL=]0{,0040 EQUIMALENCE RATIO=

: CHAMBER THROAT EXIT

PC/P - 1a=0000 1.7358 404434

Py ATM S fTdB32 . BTedAD-- 141780 ...

T+ DEG K 3457 3259 2315

RHOy Gr/CC 4,7Th4m] 2,9435=3 | ,R264=4 -
He CAL/G om3Po0.  ©560.8 =1145,3 .. _ )
Se CAL/(G) IK)  2,2835 - 2,2835  2.2835

My MOL WT .. 2Bah36 - 2B.6B% 29,451 .

{ULV/DLP) T, -1.01968 =1401515 «1,00200

A0OLV/DLT) P 13473 1.2790 0.0

CPy CAL/(G) (K] . 08939 0.BY46 . 040 o — N

GAMMA {5} . 1.1393 1.1415 0.9940 '

SON VEL+M/SEC 1873.1 1038.4 B07,.6

MACH NUMBER 0,0 l.000 0 3,025, .. ...

C5TARs FT/5EC . . .. 518} . .. 5lal ...

cF . 0658 1.547

IVAC,LB-5EC/LB 1986 2764

ISPy LB=SEC/LB... . .o .. . 10549 . - 2498l . _.
MUOLE FRACT1IONS

AL : ¢.00012 0.00005 0,00000

aLcL 0.00440 0.00777 0,00004

ALCLZ . 0.00348 .0,00246 ..0,00010. .. -

ALCL3 - 0,00014  G.0001%  0,00001

ALH ) 0.,N0002 0.00001 Q.0

aLl0 T L 0.08014 . 0.00006. Q.00000 . . - e

ALacL 0.,00177 0400116 0.00003

ALDH . Da00DA%  0.00025 0,00000

ALD2 e DL 00004 . DLDO0002.  Q.00000 . . - "
ALDZH : 0.00078 0.00045 Dl.00000

ALZD O.UGUDE 0.00001 0.0 :

AL203(5) el e Qo0 D,D813Y . . . L -
AL203<L) 0.07251  0.,07500 0,01911

co : 0.2277T4  0.22887 0,22921

cocL . .. .. D000 f.p0001._Q.00400. —_— -

co2 ‘ o 0.01723 "0.01763 0.02244

cL o 0.01318  0.01126 £&.00207

cLo - n.00001  0.00001  O.0ndnO

THEORETICAL ROCKET PERFORMANCE ASSUMING EQUILIBRIUM COMPNSITION DURING EXPANSION

WI FRACTION  ENERGY .. STATF

{SEE NOTE) CAL/HMOL
0.11158 0.0 5
.0,03708 . .. . D.0.. §
0,39078 0,0 s
0.08783 0.0 5.
0015998 . 0.0 . S
" 0.21274  =T72000,000 S
1.6725 REACTANT DENSETYs

TEMP
DEG K
298415

298,15

298,15
298.15
298.15
298.15

0.0

DENSITY
G/CC

£-02001-9520




cLz 5.,00002 0Q.00002 0.00000

H . 0.03693 0.03013 0,00477

o - HCL P«13147 0.13875 0,156017

A : HCO 0.00002 0400001 0.00000

L ' H2 . 0424704 0,25156 0.26916

H20". 0.14817 D.14R17 0.14641

1 N 0,00001 0.00000 0,00000

[ MHZ T 0400001 0.00001 0.00000

: NH3 _0.00001 0.00001 0.0H0000

NO © 0,00087 0400052 0.00001

N2 0.08226 0.08293° 0.08492

. 0 0.00089 0,00052 - D,00001
—~ - 0h 0.01008 0,00714 0.00042 -

.- 0z 100021 0400012 0.00000

ADDITTUNAL PRODUCTS WHICH WERE CUNSTDERFD BUT WHOSE MOLE FRACTIONS WERE LESS THAN 0,5000nE=-05 FOR ALL ASSIGNED CONDITIONS

ALLS] AL ALCL3(5) ALCLIIL} ALN(S) - ALN AL 2CLA AL202 C(S) r
ccL . CCLg - CCL3 CCL4 CH cH2 CH20 CH3 CHY CN
‘ChN Cu2 cocLz cez ca2cL2 CaH C2H2 C2H4 CPHA C2N
Cc2Nz2 c20 c3 can2 c4 cs CLCN clLaz CL20 HALO
HCN HNCD HNO HO2 H20{5}) HAO (L) H202 NCO N4 NOCL
NUET_ NO2CL : NO3 NeH4 N20 NEd4 N3 03
‘NUTE« WEIGHT FRACTION OF FUFL IN TOTAL FUELS AND DF DXIDANT IM TOTAL OXIDANTS
. b
(52
P ¢
— LIt -
- 2
ny
(=]
]
(58]
'
‘ J L
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THEORETICAL ROCKET PERFORMANCE ASSUMING EQUILIBRIUM COMPOSITION DURING EXPANSION

MULE FRACTIONS -

AL

alcL
ALCL2
ALCL3
ALH

Lo
ALOCL
ALOH
aLD2
ALOZH
ALZ0
AL203(S}
AL203(L)
co

cocL
coz

ct.

cLo

©0.01726 - 0.01764

000011, 0.00005 0.,00000
0.00425 0,00265 .0.00004
0.00368 0.00260 0.00010
0.00016 0.00013 0.00001
0.00002 0.00001 0,0

0.00013 . Q.00005 fB.00000 ... .

0.00170
0.00043

0.00111 0.0600D2
0.00024 -.0,0p0000

0.00004.. Gu0000L. _Du0.... . ..

G.00876  D.00043 O.00000

. 0.,00002 0.00001 0.0
e Dalo L 0.06125 ... .

0.0

0.07272 . 0407519 0,01300

C 0.22827 0.2293%4 0,22931

0.00001 ..0.00003..0,00000.. _
‘D.02245
G.00183
0.0n000

0.0123] - 0401045
n.na0nl  0.00001

FAIINN
N
PC = 900.0.PSIA
CHEMICAL FORMULA
FUEL C 100000 B
FUEL H 1000008 oot momim e e vt e mmen o e 1o
FUEL- 0. 1.00000
FUEL -~ N la000n0 ‘
FUEL . AL 1400000 - . o e e -
FUEL  CL 1400000
CO/FF . 040
- CHAMBER ~ THROAY EXIT
_pose 1.0000 ~ }.7369 40.570
Ps ATH 614241 13S.260 . 1.5095.. ...
Te DEG K . 3481 3274 2315
RHO+ G/CC 7 :641130=3 2.7695=3 2.3415+4
Hs CAL/G . «&32.0 . =B61.5 =1147.2 ..
S» CAL/(GI{K) . 2.2660 2,2660. 2.2660
My HOL wT . 28,508 . 28,751 2%.468 .. .. .. -
(DLYV/DLP}T © =1,01844 =1,01410 =1,00177
tOLV/DLTIP.  1,323% - 1,28581 0.0
CPs CAL/IG) K} . 048805 . 0,7853... 0.0 -
GAMMA: ' (5) 1.1408 ~ 1.1431  0.9982
SUN VEL+M/SEC 1076.1.  1040.9 807.5
MACH NUMHER D.0. 1.000 3,029
AE/AT : 140000 648500
CSTARs FT/SEC. . .-~ 5189 ._s5l89
cF ‘ . 04658 1547 -
IVACLB~SEC/LB 199.0 27647
15P, LB~SEC/LB - . S106.1 . L 2494 ... -

WT FRACTION

({SEF NOTE)
0,11158
0,03708
0,39078
0,08783
08,15999
0,21274

.. PERCENT FUEL=104,0000.. . EQUIYALENCE RATIO= 1.6725

ENERGY
CAL/MOL

.0

040

0v0

040

. 0.0
~T72000.000

STATF

s

S
s
S
s
S

REACTANT DENSATY=

TEMP DENSITY
NEG K G/CC
298,15 0.0
298.15

.0
298,15 0e0
298.15 0.0
298415 Du0
298,15 0.0

B0

£-02001-~9520




o1-2

cLZ
B

“HCL
. HCN
HLO

HE
H20
N

NHZ
NH3

NU

Ne
n
OH

.oz

AL{S}

ccL
Chil
CEND
HNCO

©NUPCL

000003
0.03443
013245
0,000n01
100003
0.24808
0.14928
0400001
¢.00001
0.00001

C D.00079.

N.0B246
N.0p079
D.00956
0.na019

ALY
cCiL2

Ci2
cag
HMU
NU3

000002
002791
0.13972
0,00000
400001
0.25248
G.14905
0a.00000
0.00001
0.000001
0500049
0.08311
0.00045
000671
0.00011

ALCL3(S)

CCL3
cncLz
€3
HD2
NZHG

d.00000
0.00421
0.,1604A
0.00000
G.00000
0.26940
0414653
d.00000
0,0n000
g,0n0ao
0.00001
0.0R496
¢.00000
0.00037
t.00000

ALCL3(L)
CCL4

ce

c302
H20(S}
N20

NOTE. WEIGHT FRACTION OF FUFL IN TOTAL FUELS AND OF DXIDANT IN TOTAL OXIDANYS

Al 2CLG
CHzO
CPH2
CLCN
NCO

03

aLZ02
CH3
CZ2RH4
cLoz2
NH

(SR =]

c(S)
CH4

CPHA
cLe2n
NNCI.

i 1)
IR
o e

l ABUITTONAL PROULMICTS WHICH WERE COUNSIDERED BUT WHOSE HOLE FRACTIONS WERE LESS THaAN N,50000F-05 FOR ALL ASSIGNED CONBITIOWNS

CN
C2N
HALO
NO2

£-0200L-9520
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RS , . e e
: THESE AHE THE VALUES FROW THE SPECIFIC IMPULSE SCALING MODULE
1;.!:_ f e i PARAMETER INTERNATLONAL—— ENGLISH
/' END ITEM ANALYTICAL SPECIFIC IMPULSE) SIAE(M/SsS)  2708,3757 276,17749
{fﬁ DELIVERED END ITEM SPECIFIC IMPULSE, SIDE(M/S,S)  2558.2449 260.86841
4. END ITEM.ELOWRATE,-WD1.(KGASsLBMZSY .. 371{,0605 . _.__ B181,4883

END ITEM. NOZZLE EFFICIENGYs ETANZ 0497266811

'DIVERGENCE CORRECTION FOR NOZZLE+ CLAME T 0.97815329. i

THEGs PROPELLANT. CSTAR. AT PCAVEs CSTARZIMS,ET/S). 157741086 ... . 51T4,2422
PREDICTED END ITEM CSTARy CSTAR(M/SiFT/S) 1565,7527  5136,9844

CSTAR. CURVE FIT COEFFICIENT NO, 1 " '5088.7539

CSTAR CURVE FIT.GOEFFICIENT NOpe 2o o o oo ey 0410736638 |

CSTAR CURVE FIT COEFFICIENT ND. 3 =0441745312E=04
,}, . ) _
=]
AR . |

g

Ly .

£-02001-9520
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DATA CASES COMPLETED

e e

j~]
ha
(%))
oy
1
—_
[=]
=5
™
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D256-10020-3

3.0 SAMPLE PREDICTION, PART TWO

This portion of the sample prediction presents the internal ballistics
simulation for the entire burn duration of the sample solid rocket
motor. An internal ballistics simulation is performed when NF=]

is set in the Control Data Package.

The combustion gas properties data generated in Part One were com-
piled into arrays for use by the Internal Ballistics Module (IBM).

Data for characteristic exhaust velocity, CSTR(I), ratio of specific
heats, GAMAG{I), combustion temperature, TCPMB(I), and molecular weight,
AMWG(I), were input as functions of the pressure array, PRESS{I). The
characteristic exhaust velocity, temperature, and molecular wejght

are obtained from the LEWIS gutput for each pressure. These data

are obtained for conditions entitled CHAMBER. The ratio of specific
heats is also obtained from the CHAMBER data but is determined as the
negative product of. GAMA(S) and (DLVY/DLP)T. The characteristic exhaust
velocity data is obtained from the conditions entitied THROAT. The
characteristics exhaust velocity data enable the module to obtain a
partially independent calculation for nozzle flowrate which is used to
test for convergence of the head-end pressure iteration scheme.

The printout for Part Two of the sample prediction begins on page 3-7
with a Tisting of the input data cards exactly as they were arranged

in the data deck. This is fullowed by a title page and a page which

lists the major program constants and indicators. The Internal Ballistics
Module reference plane and end sections geometry data are presented on
pages 3-11 througﬁ 3-17. The solid rocket motor performance prediction
starts on page 3-18. This prediction begins with the start of motor
ignition (TIME=0.0 SEC) and terminates with the end of motor tailoff
(TIME=127.0 SEC). Three pages of output are presented for each prediction
“time step". The output for the major motor performance parameters is
given on the first page, and the increment dividing plane data and

'segment slot data are given on the second and third pages, respectively.

Figure 3-1 presents the simulation steps which were exercised in Part
Two of the sample prediction. Figure 3-2 presents the Internal
Ballistics Module options which were exercised.

3-]
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‘ sTamy '

EXECUTIVER MODULE

Calt
1P SCALING
»ODyYLE

auyrur
wooULE

LALL
BIFER IO
QUL E

MOKINAL

PRECICTION

Catt
THRULT
SCALING
moonLd

h

FIGURE 3-1

s L

=5

SAMPLE PREDICTION, PART TWO
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pZ256~10020-3

[ INTERNAL BALLISTICS APTINNS l

/ S0 sA(11-0
1WAl THEE GRAIN SERNEHTED RBAIN
r
nr{1) # RF(2) ¥ EIC, RF{1} = RFI?) = FTE,
TARFEED MATNR CASE STRAIGHT BOTOR-CASE| .
0 l
i i ¥ ¥ 5 v §
CIRCULAR * STAR - SLOTTEN-CONE * HARDY-HHEEL FORKED LOHBIHATION UL
GRATH DESIGH GRAIN DESIGN GRAIY DESIRN um{m RESINY * WARON-WHEEL DF CIE{ULAR, v TR An
GRAIN SIAR, SLOTTED- BIPDT ©NEY ¢
DNESIGH  » CONE, WAGUH-
- WHEEL, R FORKED
WARON-WHEEL :
3
b _ y
HAEGLT)=0 HigZ 8 1]
¥ Ipuy ey .
CALCHLATY . Buiper ARE A ! g N
DATA AS A renrriion REEA HATH ; R
Or BIeR HisTancsy AS A TIRIEIE
0F BUEH DSTANCT
- 1 ‘Q__
T

STFLAG = 1.0
v

ﬁl HPHsC

NETEPMIRF

START TRANSTENT
CONDITIONS
AHALYT[CALLY

}

STAYST = 1.0
r
STEADY-F1 MW HON-STEADY FLOW
SIMLATION SIMILATION
;IIPH\O
[HPBT TADLES
fr PRESSURE V3,
TINE FOR START
TRAHSEENT
| . !
0 > IR L e THCR
;I Ann
6 > GCR: G ~ GCR

EROSTVE BURNIW |

G > GCR
U« O

htin

EBNSIVE Biiknain
AS A FUNETIOH OF
MASS FLOW RATE

it > LR

-

EROSIVE BURNING
AS A FUNCTION
OF BAS VELGCITY|

FIGURE 3-2

et . *Detirmined by fieonntry Input Pata.

SAMPLE PREDICTION, PART THWO (INTERNAL BALLISTICS SIMULATION)

.'*3;5

OTHERWISE.

HON-ENNSIVE
BURIIIG

IHDICATORS ASSUMED TO BE ZEAD UMLL.H SET
ALSO, THE OROER- IH WHIZYH THF
OPTIONS ARF PRESENTED MOES HOT FOLLOW A
CHRONDLOGICAL SEQUENCE.

tmeate e s e ts a

B o s



[«X=3

D256-10020-3

HAT > 0
& PNBAR=0,0

HOZILE ERDSIGH
RATE INPUT X

1PMEAR:O

HGZZLE ERQSICH
CALCULATED AS A

TABLES AS A - EHPIRICAL FUCTION
FUNCTION OF TIHE OF PRESSURE
FAKRST . g NAKRST >0
ISOTRAPIC ARESOTAOPIC
PROPELLANT PROPELLANT |
BURNTNG BURNTHG

R

¥

] HACCEL, > O

ACCELERATION
DEPENDENT
BURH RATE

t

' lunr.m a0

BN RATE
HINEPERNENT -
OF ACCELERATION

ACCOUNT FOR
EMERT SLIVER

eica = 0

GeT it -

ARD CR'S

i
| . TSLYR » 0
' i
TSLVR = .0
i s
NCSTR = 0 i X . HCSTR » O B

GAS PROPERTIES
CORSTANT . ‘
(C*,ToOL TS, ETCY

1

GAS PROPERTIES
ARE INPUT 14 TABLES| .
AS A-FUNCTION OF .} -

PRESSURE

FIGURE 3-2  (CONTINUED)

3-4

.

INDICATORS ASSUMED TO BE ZERO UNLESS SET

OTHERWISE. .ALSO, THE ORDER IN WHICH THE
GPTIONS ARE PRESENTED DOES NOT FOLLOW A
CHRONOLOGICAL SEQUENCE.
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D256-10020-3

,[Ei];

HWFACTZ#0

WFACT=0,0 PROPELL AT

MASS
CORRELATLON

nsHaMG - |

|

SURMENGEY
HOZZLE

HSURPt:

HEQNT - - HEPNT 1

i

roNicaL CONTAURED
hO77LE HOZZLE

INNICATURS ASSUMED FO BE ZERO UNLES'. SET
OTUERWISE. ALSO, THE ORDER {1 WHICK nt
NETTONS ARE. PRESENTED DOC® HOC FOLLUG &
CHRNHOLNGICAL SERUENCE. ' :

~ FIGURE 3-2 . (CONTINUED)
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M U ™ YA T S BT

Lt

S AL 1 , 15.999

" CARD IMAGE OF INPUT DATA FUR CASE 1

CUNTROL DATA CARDS
&INPUT]
TITLE=FSAMP Ve VLE S'v'HH P"'ERFD'I'RHAN'!'CE P'!'REDI':‘CTIO'!'N ty
NF=1y
NSI=4»

RLEWIS=0y
HITOT=9770,Uy
SEND

JUNOZL -DATA CARDS
LONEDNZ
IDNPRT=0»

EEND

LEWIS DATA

° REACTANTS
1 D o 11,158

290415
‘29d.15
294.15
294.]15

H 1 = - 3.708
0 i« o ’ 39,078
N 1. ’ : : Be.783

et winw

ci. - -  2l.274 =72000.

- INSERT AL203 (L)
CEND S
"THM DATA CARUS

B1BDATA

HCD=125849+

DELZ=30we»

AINCIN(1)=0a0 l115-811!8-31414.6-417.61693-1t?Ul-1'996.9:999-9 125849y
SA{LI=115:81414,6+698510996.9y
sB{l)= 118.8-417.ﬁv701 1-999.9v
KF {1)=10%71459

ANO{LI=Z2% L 4agti®y
TAUH(I)‘E‘B-TDer.ﬂuJB 533604133,5936441933,5136.4 13245
ALS1(1}=2%394H B
AUL{LIS2%1T a0y

AD211)=2%17.0»

AD3{1}=2*1740y

HZ{1)=2%0.5)

R5(1}=2#2.04
DTAULL)=S2%1498%244
DTAUW{Y)=2%5rt%240

AN2=17,04

UE=140.220

DT=53.04

PONHAREST8, 7)

ERBAR=0,0045,

EREXP=]4¢00

STFLAG=1 s

T5T=lew :

DELTST=0+25¢

DELTSS5=2400

DELTTO=140

ANITW=541

TIMAX=135.1

PAzl4a7y

PHI=Z29:4

AKR(EI=0|066905233|
AKR(36)=0.,065:0,233»
AKSLOT(11=04066+042339

298,15

293,15

MMM

¢

£-0200(-9520




1

[~
1
o

AKU(L)}=50004s
SLYBRN{1)=24.010,0+2400¢0, 0y
NAKEND=3,
NAKR=9,
TIMAKR{1)=0a0o7e1950u 0714618949 10643911343912%4611304»
TBLAKR(!)-E'-UOIOS!|00132|.0015lu001320'o00018’“nﬂﬂ]951'-00#8"luuaal
AINCPL=627 .t
NTAUTD=1s
NPH=S»
TIMEPH{1)=04000,25¢04590+75¢1400
PHET L)) =14 e To490.+ 72549800, 48150y
DELF=0,064y
R=5b.29
NCSCOEx}
NCSTA=S,
PHESS(I)=0-5400.!600-1800-|100001180007
CSTR{1)=508Be8+5]125.095138,1051%47.9+515444+5146481
TCOMB(131=59500 36125 v6197 4962480262824 9528260
AMNWG (1) =28 9282732839928 47928:54928.54
GAMAGI1)=1al602y10161591016169121618s1¢1619911619y
DLRF=Us010
DRVRF=D .01
AK=U,.50y
ARK=(0 450
DHI=364%y
Dleal]o 1 ]
BH=1 a0+
HN=1.0a
AOHM=T5 424
AUNM=55,62y
HTAUE=] +Q»
RIG=1Hsy
HHRA=35,75
NCM=13,
TIMECH(1) DIU!31.l32ul38|ﬂ|46a15400539l76-Il]o|I116n|120|!12411140ll :
THLCH({1}=2#.965,,964 ||96£ |-960 l.959-.960|-961;u960|n958|-954|-949|.947|
PRYFLG=1s» : )
NWRTAB=1s . : ' o -
KMOICG=]» ' : ’
YCHINP=TH43H0wy
VFHU=5543804.
KPLANE=10»
NGEOHU =12y
TAUHD (1)} =0,902b92«0954 0960 0!3 Te9. 0'10 Dyl2.001440916, 253917404
ABHU(1l—5500U0155300-'55400-lh4700.152700.'452000|44000.|34000.!21000»'
10500-1&“0.0'
EEND .
CASE END

ALL DATA CARDS FDR THIS CAbE HAUh BEEN TRANSFERED TU DISK

£-02001-952C
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% SPACE SHUTTLE SOLID RUCKET BOOSTER PERFORMANCE EVALUATION MUDEL
. R =VALL !

@ SAMPLE SRM PERFORMANCE PREDICTION
# : x

x xR X ¥

I*RI#!*II“I#####G“H*!iﬂ“ﬁﬁﬁﬁ*ﬁﬂﬂﬁ“*iﬂHliﬁ*ﬁ"ﬁ!li*#*ﬂﬁ“ll&*ﬂ“lIH#IHII#*I&I!III#&GI*#D

o
!
I
1]
=
ne
m
o
1
wat
(=}
Q
n
o
[}
L1
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THESE ARE THE INTITIAL YALU

PROGHAM CONSTANT
MOTOR CUNSTANTS CURVE FIT CONSTAN
MC{ 1)= 0.171B0000E-03 AK( 1)=  246.62000
HC{ 2} 5]B4.0000 AK{ 2}= 5.,40559992
HCi{ 3)= B.81949997 L AKL 3)==0,14399999
MC{ w)=  100U,0000 AK{ 4)= 1.,493B993
MC{ 517 0.,16999997E~0] AKL 5)= 0.62402999
. MC{ B)= Sl44.0000 CAK( 6}s=0.30534999
HC{ 7}=  S144,0000 s CAKL T)=s=0.42780000
MCL &)= =l.0U0u0000 AK{ Bl= 0,8619399%
MC{ 9)1= 2,9582996 - AK{ 9)==0,46339999
HC(l8)= 2.,9b82998 AK(10)= 0.B5429996
HMCLlll= O,.u AKIL11)= Ne.24400000
MC(12)= DaD AK{12)=~0,12500000
MC{L3)= (1,0 "CSCUEF(1)= 4735,2
MC{la)= U.0 CSCOEF {2)= D.95469
MCULb}=  6B.199997 CSCOEF () ==0435990
MC{lB)= 0.0 .
MC(17)= 0.0 UNIVERSAL. CONSTAN
MC{18)= 0.0 Cxi(l)s 32.1739%6
MC{19)= 0.0 Chi2}= 14,6959599
MC(20)= D,0 CK{3}= 778.00000
MC(21)= 0.0 CXta)= 3,1415892
MC{22)= el
CMCi231=  4BB6.0000

GENERAL PROGRAM TNDICATORS

_OPTIONAL PRINT INDICATURS
IRKTUI= @

ES FOR CASE 1

s

TS aDD CONSTANTS
OK{l)= 1.00U0000
oKi2}=  1.0000000
OK{3)= 1,0000000
OK{4)= 100,00000
OK(B)=" 6.00U0000

E~02

E~03

E-05

€-07 ,

E-01 DISPERSION LIMITS

E~02

266 DISLIM{ 11= (.0

534E~01 DISLIM{ 21= 0,0

190E=04 DISLIM( 1= 0,0

DISLIMY{ 4= 0.0
TS DISLIM{ S}t= 0.0
DISLIHC 6)= 040
DISLIK{ T1= 0,0
DISEIM{ 8)= 0.0
DISLIM{ 9)= 0.0
BISLIM(Io)= 0,0
DISLIM{1i}= Q.0

INERT MASS SCHEDULE

AMPRR

CLAME = .0 0.0

pPE = Q.0 0.0

"QPE = 0.0 Del}

L18TL = T 0.89999974E~01

NCARUL = 0 04159993997
~ NCASES= 1 D.25540000
© NDESP s 1} D, 73999995

NF = H 0+84999998

NLEWIS= 0 0492799997

NHP = 0 - 1.0000000
“NRLOT = 0

NRECUN= 0

NS1 = 4

~NTAPE = 0

NTH = ]

SIBT = 0.0

INERT MASS ISP{SII}=  190,00000
977040000

TOTAL INERT MASS(MITOT)=

AHIRR

0.0

- Qav
Nel
D«14999598
D+ 23499995
e 32495999
‘0.669999%4
D» 76595998

0+86999985

~ 1,0000000

o L %4

£-0200L-0520
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8.0
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5+0000000E-01
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xT76
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l1,188000& 02
Ad
el
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3-5100006E 01
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BT2H

0.0

4, 145999E 02
A3

0«0

T5M

00

Y05
3«80Q00000E 01
X176

00
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3.7999985E 01
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Ak

0,0

X465
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2.3358673E 01
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040
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1.5707260E 00

Al
0.0

x65
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ROS
3.799998SE 01
Y16
3,8000000E 01
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0.0

BY1M
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x07
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TIM
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X07
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X07
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TIH
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o0

0l
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0l
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01

R1

_2,3000000E
LC
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Ya7
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0.0
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R1
2+3000000E
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X09
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X09
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3.8000000E
LC
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3.8000000E
X09
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TAUM
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ol
nl

0l
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0l

Gl
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0l
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o1

01

R
6+27T999HBE 0]
X03
4, TB15239E-0]
ROT.
640799942 0}
Y09
64279998BE 01
TH2
2424T5570E=01

HY

a.ewuqsat 0}
%03
4,7TB15239E~01
ROT
6.0799942E 0
¥09
6,B799986L 01

- TH2

24 24T55T0E=01

RY

3.5100006E 01

X03

a0

ROT
3,5099951L 01
Y09
3.5100006E 01
TH2

D.U .

RY .
3.8000000E 01
X003
0.0
RO7
3.7999985E (1
Y09
3.8000000E Q1
THZ .
0.0

TH1
2v2439939E-01
Y03 .
Eu33538065 01
T6H
1-2169bBBh ol
RO9Q
fe2799973E 01
TH3

el

TH} -
2+2639939E~01

Y03
2.3353806L G}
T6M
1.2169588E 01
ROG
622799%73L 01

-TH3

0.0

TH1 .
T7.8539801k-01
Y03
1,5100006E 01
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0.0

RO9
3.,5099991E 01
TH3

o-u

TH1
T«8539801E~01
Y03
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2+0000E
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4+ 000QE
240000E
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3.6442E
0.0

4+0000E
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3.3500E
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0l

0l
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ov

0l

ol
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n2
02

ot

131
¢l

o2
02

6.0000E
2,2000E
3.6390E

2.5024E
3.5877E
444918E

64,0000
242000E

24 TH46E
3,7699E

6,0000E
A«2080E
3,63%0E

2+5B24E
3.5877E
444918E

6,0000E
2+2000E

2o TGABE
3,7699E

a0
0l
01

02
02
0z

0D
01

02

02

00
01
1)}

02
02
o2

00
01

02
02

A«D00G0E
2+4000E
3.6400E

2+T0BlE
A.7134E
Del

Be000DE
2+ H4000E

2+8903E
3.8956E

B8+0000E
2+4000E
346400E

2« TOB1E
3.7T134E
0.0

840000E
244000E

2+8903E
3.8956E

00
01
01

o2
02

00
01

02
0z

0g
0}
01

iFd
02

ag
0l

02
02

1.0000E. 01
2,6000E 01

2:8337E 02
3,8350E @2

1,0000E 0}
2.6000E 0]

3.0159E 02
4,0212E 02

1.0000E 01
2,6000E 01

2,8337E 02
3,8390E 02

1.0000E 01
2,6000€ 01

3.U159E,02
4,0212€ "02

1.20008 U] 1.4000E

£+2000E

24,9594E
A,964TE

1.,2000E
Z2.8000E

d.1l4l6E
4o l469E

1.2000E
£,8000E

2,9594E
3,9647E

l.2000L
2,8000k

3. 1416E
441469E

0}

iz
02

ol
0l

((F=4
nz2

02
0z

01
01

o2
0z

3,0000E

3.,0850E
4,0904E

1.4000E
d.0000F

3.2673E
4.2T26E

1.4000E
A, 0000E

3.0850E
4, 0904E

1.4000E
3.0000E

3,2673E
4,2726E

01
01

0z
a2

01
at

0z
o2

01
01

a2z
nz2

0l
01

02
o2
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242000
3.6390E

2,5B24E
J.5877E
4+491BE

6.0000E
2.2000E

2.,8274E
3.8327E

00 B.0000E
01 2.4000E
0! 3.6400E

02 2.T0BIE
02 3.7134E
D2 0.0

00 B+00DOE
01 2.4000E

02 2.8903k
02 .8956E

00 8.0000E
01 244000
01 3.6400E

02 2.7081E
02 3.TI34E
2 0.0

00 8+0000E
01 2.4000E

D2 249531E
02 3.9584E

00
ol
01

02
pz2

a0
ol

0z
02

0g
01
¢l

02
0z

0o
01

g2
02

1,0000E
2+6000F

.

2.8337E
3.8390E

1.8000E
2.6000E

3.0159E
4a.0212E

1,0000E
2.6000E

2.H337E
3,83%0E

1+0000E
2,6000E

3.0788E
4,0841E

ol
0l

02
02

a1
nl

0z
a2

0z
pe

01
0i

02
n2

l.2000k 0Ol
2,8000E DI

£2,9594E 02
3.9647E 02

L.2000E 01
2,B000E vl

d.]1416E 02
44, 1469E 02

i.2000k U}
24B000E 41

2.9594E (2
1,9647E 02

l«2000E 01
2.8000F 0}

3.2044E Q2
4,2097E 02

1.400pE 01
3.0000E 01

J.0850E 02
4.0904E 02

1.4000E 01
3,0000E 01

3.2673E 02
4.2726E 02

1.,4000E 01
3,0000E 01

3.0850E 02
4, 0904E 02

L.4000E 0}
3.0000E 01

3,3301E @2
4,3354E 0@

¥

1

> &

£-02001-9520




-
b

CLET

IGNITION TIMEs TIME (S) 00

PARAMETER DESCRIPTION (UNITS)

MUOTOR  PARAMETERSI
TOTAL DELIVERED THRUST (N;LBF’
TOTAL VACUUM THRUST (NsLBF)
THRUST CONTRIBUTION OF IMERTS (N+LBF)
DELIVEHED TOTAL IMPULSE (N¥S5sLBF#*5}
:VACUUM TOTAL IMPULSE (N®S,LBF®5)
THRUST COEFFICIENT
GRAIN DISCHARGE MASS FLOWRATE (KG/S;LBH/S)
"FLOWRATE INTEGRAL (KGyLHM)
INERT MASS FLOWHATE (KG/SsLBH/S)
* INERT MASS REMAINING ([KGyLHM)
TOTAL HURN AREA ({M#a2,IN®s2)
TOTAL PROPELLANT VULUME (M##3,IN#%3}
- PHROPELLANT MASS REMAINING (KG,LHM)
TOTAL GAS MASS (KGsLBM)
“HATIO UF SPECIFIC HEATS
- MOLECULAR WEIGHT OF GAS (KG/MOLEL.BM/MOLE}
- CHARACTERISTIC EXHAUST VELOCITY (M/5»FT/5)
"MAXIMUM CHAMHER MACH NUMBER

HEAD END PARAMETERS!
TOTAL PRESSURE (N/M#%2,LBF/INes2)
PRESSURE INTEGRAL (NSS/Me%ZyLBF45/IN¥62)

BURN AHEA (M##2,IN#42)

BUKN. RATE {M/5y IN/5)
“DISTANCE BURNED (MsIN)
'PROPELLANT VOLUME® (H##3,IN##3)

CGAS VOLUME (M##3yIN##3)

GAS STATIC TEMPERATURE {DEG KyDEG R}

“CYLINDRICAL SECTION PARAMETERS!

“RADIAL BURN AREA [M##2yIN#%2)
SEGMENT FACE BURN AREA {M*RZ,[Ns*2)
"FPROPELLANT VULUME (Me#ly IN#43)

GAS VOLUME (M##3,IN#e3}

"AFTEND PARAMETERSS:

TOTAL PRESSURE (NOZ ENT) {(N/M##Z,LBF/INws2)
. PRESSURE ‘INTEGRAL lN*B/H**E-LBF*SIIN**Z)
BURN. AREA (M¥#2, IN*«2)
"BURN RATE (M/S4+1N/SEC)
" DISTANCE BURNED (MsIN)
PROPELLANT VOLUME' !M*‘JQIN**3)
" GAS: VOLUME (M##3y N3}
GAS STATIC TEMPERATURE (DEG KgDEG R)
PORY. AREA (M*#2,INe#2}

NGZZLE PARAMETERS?
THROAT AREA . (M#n2)INw#2)
EXPANSION RATIO
PRESSURE RATIO

MISCELLANEOUS PARAMETERS!
ANTSOTROPIC HURN- RATE COEFFIGIENT
NUMBER 'OF PHESSURE ITERATIONS

PROGRAM

NOMENCLATURE

FTDEL
FTVAC
FlI
SRMDTI
SRMVT]
CF
wbDaT
SWDQTHN
HIF
MIR
ABTOT
VF

wF
WGTOT
GAMA
AMW
CSTAR
AMPN

PH

SPHDT
AHH
RBZ(1)
TAUZILY -
VFH

VPH

PRNT (123}

ABCYL

- ABSLOT

VFCYL
vP

PON
SPONDT

“AAN
RBZINT+1}
TAUZ(NI+1)
VFN

VPN
PRNT{NIy}
AP

AT
EPR
PERQ

AKRST
ANLOPS

INTERNATIONAL

Gel
0.0
0.0
Os0
0.0
UIU
00
Dall

- 0ef

4+43] 5938
345,53549
£56. 86865
455046,1%
1.806%124
1.1612101
12,705085

0.0

10135290, °

ds0
45,483795

[{I3H

0.0
9+7401390
237857590

4309.1272 -

£95,55794
Hh 4964584
£239,74356
dde421814

10135290,
0«0
0.0
0.0

J309,1272

440828056 .

Le4233408

649995146
L.0000000

0.0

l1.0000000

445296249

143849745 -
4,6407022 -

ENGLISH .

D0
0.0
0.0
Gl
0,0
0.0
0.0
0.0
0.0

535581481
15675095,
1003205.3
3,9835615

1.1612101 .

28,009918

0.0

14,699997
D.ID

0.0

0s0D
594380.00
170000.00

5956.4297

39611563

69695,258
146300564

5395R33.0

14.699997
0«0

0.0

0.0
450659,00
28319319
59564297

4778.3594

220641836

6,9995146
l1.00U0000

0.0

1,0000000 -

977040000

5090.1250

55000.000 -

14770.949 -

A
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] . : v
i INCREMENT DIVIOING PLANE DATYAZ
MASS PO P T u M LP AP wDoT. DwDOT DW/ADT RA [§:11) RHTO TAUTN
ADUITION
REGIONS PSIA. P51a DEGs R FT/SEC INCHES 5Q. INe LB/SEC LB/SEC I.LB/SEC IN/SEC INs IN/SEC e
FORE 1470 14:70 5956443 0.0 0.0 1170.,52 %317.92 0.0 0.0 Ul 0.0 0s0 Dol L))
30.000 14.70 1470 5956443 0.0 0.0 liro.52 5317.,93 0.0 0.0 0.0 0 0.0 [ 0.0
60000 1470 14.70 5956443 0.0 0,0 1170.52 53i7.93 ‘De0 Qa0 0.0 Ge0 0.0 0.0 0.0
30.000 1470 14.70 5956443 0.0 0.0 1170.582 5317.53 0.0 0.0 0.0 0.0 0.0 0.0 N,0
115800 1as20 1470 5956443 0.0 0.0 1170,52 5317.92 0.0 0,0 0.0 0.0 fat) 0.0 0.0
T ) 118.800 14470 14T 5956443 Do 0.0 220.54 3870.47 0.0 D.0 0.0 Qo) 4.0 0.0 0,0
) 148.800 14470 14,70 5956443 De0 0.0 222,39 3945.61 0.0 0.0 0.0 e G0 0.0 0.0
178.800 14470 1470 S950.43 040 . Oad 224.24 4001.29 0.0 0.0 D40 UeD Q) 0.0 [}
208,800 14470 14,70 595643 0.0 0.0 226,08 4007.52 0.0 0.0 040 0.0 [} 0.0 040
238.800 14470 14,70 S5956.43 040 0.0 227+93 4134.29 0.0 0.0 0.0 0.0 0.0 .0 Dot
268,800 1470 14,70 5956443 0.0 Na0 229,78  42ul.60 - 0.0 0.0 040 Bal 00 Ba0) NeD
2984800 lagf0 14,70 5956443 D.0 0.0 231,63 4209.45 . 0,0 0.0 0.0 0.0 0.0 0.0 0,0
A ) 328,800 l4+70 14,70 5956443 0,0 Ga0 233,48 4337.85 0.0 0.0 0.0 Ua.0 0.0 ta0 Na
r 158,800 14,70 14470 5996443 0.0 0.0 235,32 44U0,79 0.0 0.0 0,0 Ga0 U« 0 Ge0 0.0
: 3HB.800 L1470 14270 5996443 0.0 O+0 . 237,17 44l6,27 040 0.0 0.0 Ue0 Qa0 0.0 0.0
4144600 14470 14,70 5996443 0.0 00 238,76 4530.46 0.0 0.0 0.0 0.0 0.0 a0 Q.0
' 417600 . 1470 14,70 5956443 0,0 0.0 220,54 3870447 0.0 G0 0.0 fe0 s 0.0 0.0
; ’ 447600 - L4eT70 14,70 59958443 0.0 0.0 222,49 3949,.18 0.0 G0 0.0 0.0 0.0 0.0 0.0
: @ 477600 14.70 1470 59548443 0.0 00 22804  40UB .49 - 0.0 Ga0 0,0 D.0 00 040 0.0 -
; 1, 507.600 14470 14,70 59568443 0.0 0.0 - 226,39 4078,4) 0.0 0.0 0.0 0.0 0.0 (O} Na0 E-
- =} L37.+60¢ 14,70 14,70 5956443 0.0 ¢.9, 288,33 41%8,52 . 0.0 00 040 0,0 0.0 0.0 0.0 o
H67+600 - 14.70 - 14,70 595643 0.0 0el 230.28 4220.05 0.0 0.0 da0 0.0 Ne D.0 0.0 =
L97,600 - 1aa.70 14,70 595b.43 0.0 0.0 232.23 42Y1,.,78 0.0 0.0 0.0 a0 0,0 0.0 0.0 2
6276400 14:70 14,70 5956443 0.0 Gl 234,18 43b4.ll 0.0 0.0 0,0 0.0 0.0 04D 0.0 o
| ’ 657:600  14.70 14470 5956443 0.0 0.0 236413 4437.04 0.0 Ol 0.0 Uen 0.0 0e0 0,0 W
i o 687600 . 14470 14478 5956443 ODs0 : 0.0 238,08 4510,59 040 . 0.0 4.0 0.0 040 1Y) 0.0
698.100 la,70 14,70 5956443 0.0 0.0 - 238,76 4540,44 Ua0 0.0 d.0 U0 0.0 D+ 0,0
i 7014100 l4.70 14,70 5956.43 Da0 0,0 220,54 38/0,47 - 0.0 . 0.9 0.0 Unll 0.0 D40 0,U
731100 1470 14,70 5956.43 0«0 0.0 222.39 3935,62 0.0 0«0 0.0 U.0 D0 [ 0,0
7614100 14.70 14,10 5956443 D0 0.0 224.24 4091.30 0«0 De0 d4.0 0.0 O DeD 0,0
T91.100  l4e70 14,70 5956043 00 0.0 226.08 4067,52 0.0 0.0 0.0 0.0 0.0 040 0.0
B21+100 = l4.70 14470 5956443 Da0. 0.0 227,93 4134,29 0.0 0.0 D.0 e 0 Q.0 0.0 0.0
451.100 = 14470 - 14,70 . 59596443 00 040 22%9.78 42ul,60 00 0.0 0.0 Gab 0.0 GeD 0.0
4814100 L4+70 14,70 5956443 0.0 0.0 231.63 42069,48 0.0 0«0 [ UeD Ga0 0.0 0.0
Y11a100 14:70 14,70 5956443 a0 0.0 233.48 4337,.85 040 0.0 D0 U0 0.0 0.0 0.0
. 9414100 14270 14,70 5956443 D0 " Da0 239,32 4406,79 0«0 0.0 D.0 0.0 040 L] Nald
971.100 14470 14,70 5956443 0.0 0.0 - 237.17 44/6.,27 00 0«0 0.0 0.0 0.0 0.0 Ol
9964900 4470 14270 5956443 D40 0.0 238.76 4540,46 0.0 0.0 8.0 0.0 Uel 0.0 Ot
999.500 14470 14.70 5956443 0.0 0.0 . P20.5% 3BfU0.AT - 0o 0.0 0.0 UaD 0.0 0.0 0.0
10294980 14470 14.70 5956.43 0.0 0.0 223,38 3%10.74 0.0 e 0.0 0.0 0.0 040 Neth
| . 1059,900 t4e70 1470 5956443 040 D0 2264,22 4072430 0.0 0«0 0.0 0.0 0.0 040 D4l
1 ) . 10894900 14«70 14370 5956443 0.0 D0 229,05 41/5.13 . 0.0 0«0 ; 040 e 0.0 0a0 0,0
i . 1119.900 l4«70 14,70 595643 040 .0 T R31.89 4219.24 Ga0 Oel ‘ 0.0 0.0 0.0 De0 0.0
11494900 L4e70 14,70 45956443 00 0.0 234,73 - 4344,64 Gel 0ed D40 8ed 0.0 0.0 0.0
: 1179.900 14«70 14,70 595643 . 00 0.0 237,57 4491,32 a0 00 0,0 Us0 0.0 0.0 N,0
§ 1209.900 1470 14,70 5956443 0+0 0s0 - 240,41 4599.27 0all . - Do 0.0 V.0 0.0 0.0 0,0
4 1239.900 14.70 14470 5956 ¢43 Oe0 0.0 243,25 ATU8,.52 00 ) BDeQ D0 0.0 0.0 0.0 0.0
12584900 14470 14470 5956443 0.0 0.0 24he.04 47/8,386 ({F%!] 0.0 0,0 0,0 0,0 0.0 N0
AFT l4.70 14,70 5956443 0.0 De0 - enene 4TIB.36 - 040 040 0.0 0,0 0.0 wean wreny
*l, ‘*a
. h 1 ]
oL s 7_; } \,;f
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TUsLOT
INTERFACE PO
LOCATION

INs PSIa

'FUREWARD ~ 1,15B0E 02 1,4700F 01 1.4T00E

AFT 1.18B0E 02 .4T00E 01
GAS BUILDUP IN-SLOTs DW/DT = 0.0

FOREWARD  4.1460E 02 1,4T00E 01
AFT 4o1T60E 02 1.AT00E 01

GAS BUILDUP IN SL0Ty DW/DT = D40

FUREWARD  649810€ 02 1.4700E 01
AFT 7.0110E 02 1.4700E 01

GAS BUILDUP IN SLOT» DW/DT = 040 -

FUREWAHD =~ 9.96Y0E 02 1.4T700E 0]
AFT 9,9990E 02 1.4700E 01

GAS BUILBUP IN SLOTs DW/DT = 040

FT/SEC

0.0
[ I]

0.0
0«0

0«0
0.0

AP

504 IN.

1.6061E
L«60BLE

1.6061E
1«8061E

1.,6061E
Le6061E

126061E
1.6061F

04

0%

04
04

04 U
04

0%
04

AG
50, [N,

1.0743E 04 UeD

0.0

1.1524E 04 0.0

1+2190E 04

1,1524E 04 UD
Y]

1.1524E 04
1,2190E D4

DELTA

[N =]
- e
(=]

0.0

Val.
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IONTFIUN TiMEs TIME {5)

PARAMETER DESCRIPTION (UNITS)

MUTOR PARAMETEKS!
T0TAL DELIVERED THRUST (NsLBHF}
_TOTAL VACUUM THRUST (NsLHF} ~
- THRUST CONTRIsUTION UF INERTS (NiLBFl
DELIVERED TOTAL IMPULSE (N®SsLBF#S)
VACUUM TOTAL IMPULSE (N#S.LHF#5)
- THRUST COEFFICIENT
LRAIN DISCHARGE MASS FLUWRATE (KO/S.LBM/S)
FLOWRATE "INTEGRAL (KG LBM)
INERT MASS FLUWKATE (Kb/S54LBM/S)
INERT MASS HEMAINING (KGsLuM)
TOTAL BURN. AREA (Mw#2, INe#2)}
TOTAL PRUPELLANT VOLUME {M##3,InN2#3}
PROPELLANT HASS REMAINING {KGiLuM)
" TOTAL GAS HMASS {(KGrlbM)
‘RATIO OF SHECIFIC HEATS
MUOLECULAR WELIGHT O0F GAS (KG/MULEsLBM/MOLE)
CHARACTERISTIC EXHAUST VELOCITY (M/S+FT/S)
MAXIMUM CHAMHER MACH NUMBEH

HEAD END PARAMETERS:
TOTAL PRESSUKE tN/Mﬂ“a-LuF/IN*“EI
PHESSUHE INTEGRAL [N#S/Mu#2eLBF4S/IN#R2)
HUKRN AREA - (M&#2, IN#&2)
HUHN RATE {M/S5,[N/5)
DISTANCE BUHNED (MeIN)
PRUPELLANT VOLUME (M¥#34IN#83)
GAS VOLUME {M##3, INe#3)
GAS STATIC TEMPERATURE (DEG K4DEG R!

CYLINDRICAL SECTION PARAMETERS?
RADIAL BURN. AKEA (M##2pIN##2)
SEGHMENT FACE BURN AREA [M##2y[Ns#2}
FROPELLANT VULUME {M#83,IN##3)

GAS VOLUME (Me#3, IN##3)

AFT END PAKAMETERS: . - :
TOTAL PRESSURE(NOZ ENT} (N/M##2,LEF/IN#*2)
 PRESSUKE INTEGRAL (N#S/M##2,LBF#S/IN#*2)
BURN AREA (MW#2yIN®#2)
BURN RATE - {M/5y IN/SEC)
UDISTANCE BURNED (MsIN)
PRUPELLANT. VULUME (H#53, IN##3).
LAS VOLUME (M8#33IN®43)
GAS STATIC TEMPERATURE (DEG K. UEG )
PURT AHEA -(H##2,IN##2)

NOZZLE PARAMETERS?E
THROAT AKEA. {M##2,IN##2}
EXPANSION RATIO
PRESSURE RATIO

" MISCELLANEDQUS PARAMETERS!

ANLSOTROPIC HURN. RATE CDEFFICI&NT
NUMBER OF PRESSURE ITEHATIONS

0.25000000

PROGRAM

NOMENCLATURE

FTLEL
FTVAC
Fl
SRMDTI
SRMVTI
CF
wDoT
SWDOTHN
MIF
MIR
ABTOT
VF

wF
wWGTOT
GAMA
AHW
C5TAaR
AMPN

PH

SPHOT
AHH
RBZ(1}
TAUZ (1)
VFH

YPH

PRNT {13}

ABCYL
ABSLOT
VFCYL
ve

PON
SPUNDT
AAN
RBZINI+1)
TAUZ(N]1+1)
VFN

VPN

PRNT (NI+3)
AP

AT
EPR
PEPQ

AKRST
ANLOPS

INTERNATIONAL

&0GE0GS5 .0
(l07754.0
0sl
162250,50

ddB469,3]

Le6210384
AH05,2454
S50 ,65552
Dall

443] ,5938
455,53589
29t BARGS
5046419
411.95190
1.1615438
12,84754%
1563.0332
0eJ1401831

0.33784269E 09 .

43497264,
35,483795

0-b561033ﬁE-Da

0.0
447431390
£+ 7857990
Sa20,5249

245,55794
44,9645840
249, 74356
421814

00 JUBUSSHEEE 09

J9T773872.
Fa5H2YH249

0+63603111E~02

Oel
143849745
4aO407022
4399.2617
3.0828056

104233427
09995050

Uee2]69322E~01

0+60999103E~01

540000000

ENGLISH

137068640
1597887.0
0.0
171360475
199735.88
1,6210384
6184,5078
173406344
u‘n
7TV.0000
535581 481
15675095,
10032bhed
6H7,.73633

laltblbhadd .

28.323990
L12H.0625
0.31401831

Gy, 99976
63.087463
S5000,000
D«25830447
J.0
S94380.00
i70000,00
6196,9451]

3968115,.,63
696954250
14630056
5395:433,0

4hb, 19712
S7.687134
LaT70,949
Q.0

450659.00
283193.1%
611846719
47783594

22061865
6,99954050

0e22169322E}]

0.60999103E-0)

b.0ho00000

L SN

£-02001-9520
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12-E

W

MASS

AUDITION
"REGIONS

FORE

30.000

60.000
© 90.000
21150800

- 1184800

14B4B0D

1784800

.208.800
2384800

. 268,800
298,804 -

3284800
358,800

JB8R.B00 -

4144600

“41T.600

CahTa6e00

477.600
507600
537600

8674600
. 597,600 .
6274600

6572600
6B87.600
5984100

“7uls100
- T31«100
761.100-

791100

- BElll00 -

851.100
88l.100

911.100 -

941.100
971100

998,900

999.900

L 10294900

1059.900

" 1089.900
© 11194900
-114%.900
1179900

120%.900
123%.,900

"1258.900

AFT

80
PS1A
490400

C 489,69
48912

488430
487437

486.89

T 4H5.97
_ 4B5,U5

48halb
483.22
4H243]1
481440
4H0 .50

479440
47870

477493

475,97

475.29
414262

473496

473430
472,65

472401 .
471.37'
CL4T0« T4

470s12

469469

468451
467466
46682
465,499

465,17

4b4e36
463,57
462.78
46200

46) 422
460457

45754

48634% -
455420

454,09
453402
451968
450498
450400

449405

L48e47
44680

P

PS1A

'5489174
© 489,0)

487.84
4B6.21
484 .42

480,56
479,60
478.65

L ATT.T0

476,76

. 475.82

474,88
473495
473.03
472411
471443

464,51

463,89

463.28

462,67

462408
461449
46091
H60434
459,78
459,22
458,80

452.00

451426 .

450.54
449,83
449,13
448404
447,76

447,08

44642

445,76
445420

432,16
431.72
431.29

430,86

430445
430,03
429,62

429,22

428,83
428,58
425,97

INCR&HENT DIVIVING :PLANE DATAt

T
DEG. R

6156495
6156.22
6155.15
6153s72

6152420
6146420

6l46e11
6146203
6145495
6145.87
6145.80
6145,73
614586

68l45.60

6145454
6145,49

6136.55

‘6136463

6l36.72

&136.80
“6136.89
6136497

6137.06

B137415

6137.24

'6137.34

6137.35
612674

6126+9}

aj27.08
6127.25
612742

6127.59

612776
6127,93
6128409

6128426
‘6128440

6108.72
611008
6111436

"B112460

6113.78
6114491
6116.00
611705
6118405
6118467
6116465

u

FT/SEC

106,93
172441
238,24
304462
3b2.29

631,82
533,88
535.84
537.70
53%9.49

841,19
S542,8]
S44.35

- 545,82
547,21
548,35

725445
Te4.08
122464
T21.17
119,67
718,14
T16.58
Ti4.99
713.38
711474
711.51

879.80
877.39
BT4,94
872.50
‘870405
867.59
B65.14
B62.68
860,22
‘B57.76
855,64

11908,42
1093.12
167B.16
1063,63
1049,52

-1035,79

1022.43
1009.43
996476
988,90

S 1014,33

0,030
0,049
0,067
0.086
0.102

0.150
0a151
0,151
0.152
0.152
0,153
04153
0154
0,154
0.155
0.185

0.205
0.205
0.204

" 0.204
©.0.203

G.203
0.203

- 202

0,202
0,201
0.201%

0249
0,248
0.248
0,247
D.246
04245
04245
0,244

" 0.243

0,243
De242

D314
0,310
0,305
0,361
0297
04293
0.289
0.286
0.282
0.280
0.287

LP
INCHES
1170452

1170,52°

1170.52
1170.52
1170.52

22054
222.1%
224 424
226,08
227,93
229,78
231.62
233.44
235,232
231,17
238,76

220,54
222,49
224 044
226,39
228,33
230.28
232,23
236,18
236,13
238,08
238476

220,54
222,39
224 4 24
226.08
227,93
229,78
231,63
233,48
235,32

© 23T.17

228,76

220,54
223,38
226,22
229,05
231,89
234473
237,57
24041
243.25
245,04

[ E R3]

AP

S0e IN.

5317.92
5317.93
5317.93
5317,93
53171,92

ABT0.4T
39435,.61
4001,29
4067,52
4)34,29
4201 ,60
4204 ,45
4337,85
4406, 79
a4l6,27

4546 ,40

3BI0,46T
3934,18
40UB .49
401841
414H,92
4220,05
4291,78
4364,11
G537 ,04
4510,59
4546 46

ABT0,47
394,62
40ul, 30
406752
4134,29
4201.60
420945
Q3J?.BS
406,79

4416, 27
4546,46.

3B70,47
97074
4072,30
4175,13
42 19,24
4384, 64
44491 ,32
4599 ,27
470B,.52
4T184,36
&7T8.36

WooT
LY/SEC

829,10
1334 .46
1839.82
2345,13
2719.57

2948.R3
300412
3059.40
3114.7T4
3170.14
3225.59
281,09
3336,.62
3392,20
u47,80
495,64

894,27
3950.55
4006473
4062497
4119.27
4175,.61
4231.99
4288440
4344, 85
4501431
4421.08

4602,93
4659,90
47T16.79
4173,78
4830.84
#B87.98
4945,18
5002446
5059,79

5117.16.

5166455

5560496
5619418
567717
5735,30
5793.54
5851487
5910.29
5968,79
602733
6064 .43
618445}

DWdOT

LHB/SEC

909.24
SB0.468
580,35
580.09
498.54

420,436
10944
118,23
11109
111.958
112.80
113466
114,452
115.38
116424
100.64

203,00
108,69
109.44
110436
111.28
112.20
11312
11404
114496
115.88

4077

414,83
107.98
108.67
109.52
110.38
111+24
112,10
112.96
113.8}
114467

99,30

Ded
107.28
108.26
109,60
110.94
112.28
113.62
114.96
116430

T4435
236.72

Dw/DT
LB/SEC

80,15
T5a.12
T4,99
74,78
64,09

22439
54415
B4 494
55474
56,595
57,36
58,17
58,98
59.81
60,623
52.81

2172
52441
53.26
54,12
54,98
55,86
56,73
57,62
58,51
59,.4]
21,00

21.15
51.00
51,77

52.54

53,32
S4.10
54,89
55,68
S6,48
57,29
49,91

20,39

49,06

50.26
S1.47
S2.70
93.9%4
55,20
56447
57.75
7,25

116,64

\]B8
IN/SEC

0.2583
0.2583
0. 2582
Ua2580
0.257H

0.2576
0.2571
D.2570
0.2569
U.256R8
0,2567
0,2565
0.2564
0.2563
0,2562
0,2561

0,2550
0.2551
.25%0
0.2550
0,2549
0.2548
0.2547
0,2547
0,2546
04,2545
Ue 2544

0,2544
12535
D.2534
042531
0.2532
0,2531
0,2530
0.2529
0.2529
0.2528
0.2527

0.2526
00,2509
0.2508
0,2%07
B.26507
0,2506
0,2506
0.250%
V.2505
0,2504
0.2504

oSO o CcoDoo S

LR

CcCOoOooODooUCcad oo CooooQon

cCCoOooOCSenoo

# 4 = B o w B N 50

oo CceoOoonDGS
* 5 a8 8 8 F e e em

CuUoDooDco oo

ooDOoooocooo o
I EEEEEREE ]

SCoLooocoomooo

RETQ
IN/SEC
He2581

0.2583
0,2582

. D«25890

0.2578

02576

0.2571

042570

042569
0.2568
0.2567
0425659
0.2564
0,256
042562
0.2581

D.2560
0.2551
Be2550
0. 2550

. 0.2549

0.2548
02547
0.2547
02546
042545

0. 2044
0.2535
0,2534
0,2533
0,2532
0,2531
0.253¢
0.2529
0.2529
02528
G.2527

D.2526
0,2509 °

‘D+2508

N.2507
G.2507
0,.25086
0.2506
0.2505.
0.25058
0.2504

—
=
.

CococcoDoCoOoOo® SoDoCo

soooocoomano
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28t

. FUKEWARD
S AFT

"7 FOHEWARD
CAFT

. GAS BUILBUP IN SLOTs DW/DT = 2.0388E 01

sLOT

INTERFACE PG P
LOCATION :
INg PSIA PSIA-
- FOREWAHD 1415808 02 4<8737E 02 44B442E
AFT . 1,1BHOE 02 4.B349E 02 4B056E

T GAS WUILDUP. IN SLOYs DW/DT # 2.2386E 01

FOREWAHD  441460E 02 4.7793E 02 4.7133E
AFT 4,1760E 02 4471028 02 4.6451E

_ GAS BULLDUP IN SLOTs OW/DT.= 2.1717E 01

64 9H10F, 02 4.6969E 02 4.5BB0E
T+O110E 02 4.6272E 02 4.5200E

GAS BUILDUP IN SLOTs ON/DT = 2.1148E 01

949690E 02 4.605TE 02 4+4520E
9.4990F 02 444708E 02 4.3216E

a2
02

02
o2

e

uz2.

02
02

T u
DEG. R FT/SEC

1+2823E
1.2816E

64.1522E 03
6,1462E 03

1+6394E
1..6513E

6. 1455E 03
6.1366E 03

2+1020E
2e140ZE

6.1373E 03
6,1267E 03

6.1284E @3
64.1087E 03

2.5111E
2.5688E

o2
Dea

02
02

02

02

a2
g

AP

500 IN.

l1e60B)E .
le60&1E

le6DBLE
"leHOLIE-

1.606]E"

LeB6O0B]E

'loﬁ'ﬂﬁlE
1+60B]E

04

04

04
04

A
04

04
04

DwDOT

LEB/SEC

1.9164E
Q.0 ;

2,0428E
2.160BE

2.0H 0
0.0

2.0158E
2.1323€

02

D2
a2

o2

02
02

Qb'iiif

At
50. lN-_

‘1,0743E" b4

d.0

1,1524E 04
1.2190E 04

141524E 04
0.0

1.1524E 05

1.2190E 04

RH DELTA
"L TAU

IN/SEC 1N,

2.7874F=01 0,0
0.0 0.0

2+7697F~01

Dln
2.?697F-01 0.0

2+475p3E-01 0.0
']

Ded a:t

207331E~0} 040
2.7331E-01 0.0

C WSLOT

"LH/SEC

249712F

~ 2.9480F

' 3.6999F

3.6782F

4eB241F

4« B02YF

5,3681F

H.3477F

03
a3

03
@3

03
thd

n3
03

£-02001-952d




L
Q
n

3

S

IGNITION TIMEs TIME (5)

PARAMETER DESCRIPTION. (UNITS)

MUTOR PARAMETERSI

"TOTAL DELIVERED THRUST (N,LBF)
TOTAL VACUUM THRUST (NsLBF)

- THRUST CONTRIBUTION OF INERTS (NsLBF)
DELIVERED TOTAL IMPULSE (N®SsLBFC5)
VACUUM TUYAL IMPULSE (N#S,LBF#S)
THRUST COEFFICIENT

- GRAIN DISCHARGE MASS FLOWRATE (KG/S5.LHH/S)

" FLOWRATE INTEGRAL {KGyLBM)

" INERT MASS FLUWRATE [(KG/SsLBH/S)
INERY MASS HEMAINING (KGiL8M}

TOTAL BURN AREA (M##2, INwe2)
TOTAL PROPELLANT VOLUME {M#*3,InN##3)

. PRUPELLANT HASS HEMAINING .(KGsLHM}

"TOTAL GAS MASS (KGyLBM)

" RATIO OF SPECIFJC HEATS

MOLECULAR WEIGHT OF GAS (KG/MOLE.LBM/MOLE}
CHARACTERISTIC EXHAUST VELOGCITY (M/S FT/S)
CMAKIMUM CHAMWBER MACH NUMHER

"HEAD END PARAMETERS3

TOTAL. PRESSURE (N/M#R2 4L 3F/IN##2)
" PRESSURE INTEGRAL lN'S/H**E-LBF*SIIN“*ZI
BURN AREA (Mwez INeR2)
BURN RATE (M/AS-Ih/Zl:
DISTANCE BunNED (MyIN) :
PROPELLANT VOLUME (M##3,IN##3)
GAS VOLUME {tite3y [N##3)
GAS STATIC TEMPERATURE {DEG K.DEG R)

CYLINDRICAL SECTIQON PARAMETERS!

- RADIAL BURN AHEA (MudgyIN##2)

© SEGMENY FACE HBURN AREA (Mw#2,[N##2)
PROPELLANT WULUME (M##3,IN##3)
GAS VOLUKE (rMon3yIN##3}

AFT END PAHAME TERS!
TOTAL PRESSUNE (NOZ ENT) (N/M##2,LBF/1N0%2)
PHESSURE THTLGRAL NWS/Mex2,LUFRS/INKe2)
HUKRN AREA {MwnR, INW#2)

BUHN RATE (#/5,1N/SEC)

UISTANCE BURNED (MsIN)

PROPELLANT VULUME (M##3yIN®#3)

GAS VOLUME {M#%3IN®##3)

GAS STATIC TEMPEZRATURE (DEG K,DEG R)
PORT AMEA {Mw#2 IN2#2)

KOZZLE PARAMETERS1
THROAT -AHEA (MwaRyIN#¥2)
£APANSION RATIO
PRLSSURE RATIO

HISCELLANEOUS PARAMETERS!
ANISOTROPIC HURN RATE COEFFICIENTY
NUMBER OF PRESSURE ITERATIONS

0,50000000

PROGRAM
MOMENCLATURE

FTDEL
FTVAC
Fi
SRMDTI
SRMVTI
CF
wDaT
SYWDOTN

AHH
RBZ(1)
TAUZ (1)
VFH

VPH :
PRNT (1¢3)

ABCYL
ABSLOT
YFCYL
VP

PON
SPONDT
AAN
RBZINI+1)
TAUZ(NI+1)
VFN

VEN

PANT {NI»3)
AP

AT
EPR
PEPO

AKRST
ANLORS

ey

INTERNAT IONAL

980767840
10817428,
131766.00.
27504600 -
312911740
1.6409292
4206,5000
1227.1240.
70,717880
4413,9141
345 55347
256,30103
454040 ,88
465,13770
lalb17241.
12,900161
1567,1624

030474895

0+499869T0E 09
0»14821130E- 09
35,508789°
0« 799861926=02
0+16402581E=-02
26619153
248440228,
3460,2969

a58,6412¢
+4 ,BEBASSG
239, 24942
u8,807129.

0.46312269E 09

0+13617118E 09 .

Y+5352449

0+77833161E-02

(t+15900780E~02
7+36Y8168
446558609
3439,0317
3.09247095

Le4234362
049990463
0.22161439E-01

0.67BTT054E=01
40000000

" .ENGLISH

220485440
. 2431855.0
259622,188.
618328.25
703453.63 -
1,6409292
927347500
2705.3457
155.90625
9731.0234

. 535609.25

15640463,
1000588,8
102544536
1.1617241
' 28,.435987
514146094
030474895

725,00000
21l4.96234
55038, 746
031490636
De645TT7T103E~0]
S90R27.00
173553,00
622B8,.5352

39624469
69546,250
14599902,
541934640

671.70288

. 197,49963

14779.660
G+30642980

0+6260150TE~D]

449734,00

284118419

6190.2578
479347109,

2206,3311
649990463
0.22161439E=D1

B267BTT0S4E~D1
4,0000000

£-02001-9520



e

INCHEMENT DIVIUING PLARE DATA:

MASS
CADDITION
QEGIUNS

FOHE

S0.000
60,000
90.000

‘115,730

118.800
i48.800

T 178.880-

208,800
238,800

268.800
- 298,800

328,800
358,800
388.800

414,531 -

417,669
ABT 4600 .
4774600

507,600

537.600
567,600

597.600.
627,600
657,600

6672600

698,031

701,100

131.100
T6l.100
791,100

8214100

8514100
881,100
911.100

9414100

9714100

9964832

99%.968
1029.900

- 1059,900
. 1689,900
1119.90d
1149.900

"1179.900
1209,900

1239.900.

'1258.900
AFT

by

. P51A

7256 D0
TEhaT1
T24418
723,39
T22449

722408

721420
720435
719+48
Tldeb6]

TL7.72
" Tl6.B4

715496
715,07
Tl4ael?
713440

Tilehl
Ti0402

70804
TuTe6

TuH.88
TU4h 45}

C T03e15
'701.79
70043

699409
698.62

697439
696441

695443 ;
694447

693,51

692,567
- 69146]
- 69068
. 6B9.75
" GBBeB3.
 6BBe04

4,81
662440

682405
680.74

679,47

678423
67703
675486
674471
674401

671470,

P

a51a

124,172

723.%06
722,73

CT21402

719.15

Tl4 .85

713.83
T12.,81
711.78
710475
709,72
708.68
70764
706.60
705456

Tu4,07

696,95
695.47
694,00
692453
691408
689,63
688,18
686,75
685,32
683,90
683.4)

6T4eT4H
673,75
672,78
671,82
670,86

669492

664,98
668405
667,12

T hb6,.21

665443

648,96
64B 4
647,93
647 441
646,90
646,439

- 645,89

645,38
644,88
644457

640,53

T
DEG, R

622B.54
622797
6227.14
62264 04
6224486

6220.18
621997
621%.76
6219.55
621935
6219.15
6218.95
6218.75
6218456
6218437
6218.20

6211.09
6210.94
6210.80
6210406
6210.52

6210438

6210.25
6210411

- 6209,98

6209.86
6209481

6200430

" 6200427

6200.22

6200419

6200.15
6200+11
6200.08
6200405
6200402
6199,98

- 6199,96

6182.43
6183,50
6184.52
6185.50
6186443
6187,32
6188.18

. 5188499

6189.78
6190.26
6187.80

u
FT/5EC

92434
150,36
- 208457
267.12

473,00
478,52
- 4B83.92
489.19
494,34
499,36
504,27
509,08
913.77
517.73

668.48
671.24
573491
676453
679.10
6B]1,63
684,10

- 686,53

688,92
691.27
692,09

847,20
847,83
BaB,41
848,97
B49,52
B50.04
85054
851402
B51.49
" B51.93
- B52.32

1080.06
1067467
105%,59
1043,93
1032465
1021,74
1011.20
1000.98

991409

984,98
1015.684

0.026
0.042
1,059
0.075
0.089

D.131
04133
0.135
0,136
0.138
04139
0140
Del42
0143
0.145
0.146

0.188
0,189
D.190
D.1%0
0.191
D.192
D193
Gel93
0el34
0195
0a195

D239
0.239
D.239
0,239
0,239
0240
0.240
04240

T 0aR40

0,240
0240

0,305
0,301
N.258
0294
0.291
0.288
0.285
G.282
0e279
0,278
0,287

- LP
INCHES

1165.12
1169.12
1169.12
1169.12
1169,12

220,94
2R2.79
224 .64
226,49
228434
232,03
233.88
235,73
237,587
239,16

220,95
222,89
224.84
226,79
22Be 74
230,68
232.63
234,58
236,53
238,48
239.16

220.9%
222,79
224463
226,48
228.33
230.18
232.03
233.87
235.72
237,57
239.15

220.94
223.77
226,61
229,45
232.29
235,13
237.96
240,80
263.64
245,44

LA N NE]

AP
50 INa

539d,.46
5393,43
53¥3,40
5394,36
5394,34

34d4 .69
949,94
4D15,76
40082.11
4lud,99
426451
4gu4,37
4342487
44¢21,9]
4491 449
4591,61

384,76
3903, 44
4022.88
A0Y2,92
413,56
4234,79
43ub,64
4379,07
4492,11
4525,75
455] 449

JBH4,51
3949,78
4015,58
481,92
4148,80
4216.22
4284,18
4352,68
4421,71
4491429
45bl.4p

3884 ,564
3944 ,89

4p86,63

4189 ,64
4243,92
4399 ,48
4506,31
4614,41
473,79
4793,71
47493,7)

WHOT
LE/SEC

1066452
1734,3)

2401,99

3069.45
3641.90

3838.36

3944,72
4051.62
4159.14

4267427

4376.00

4485435

4595,29
4705.84
4816.98
4913.00

5360,95
5466478
5573.25
56803 .45
5788,37
5697 .01
60D5,37
6116445
6227.25
6338.77
6377.91

6588,72
6694, 67
6801.10
6908417
7015.88
7126.24
7233.23
7342486
7453,12
7564.01
765982

B8i02.46
820B.13
8314.51
B421,89
8530.26
B639,62
8749,95
8861,25
8973,51
9045.190
9273.75

DwROoT
LB/SEC

1109.25
10684
706,72
706450
605,66

461.08
133.80
134.80
13S.86

136.93.

138.00
139.06

" 140413

141.19
142.25
122.85

222446
132,81
134,08
135.18
136.28
137.38
13B.48
139.57
140467
141.76

49,54

454,99
132.11
132.99%
134.04
135,10
136445
137,20
138,25
139,30
140436
121.22

0.0
131,10
132.67
134,32
135,97
137461
139.26
140,90
142455

91.13
289,85

bDws/DT
LB/SEC

42,73
39.05
39,04
39.03
33.21

12.18
2704t
27.89
28,4135
28,80
29.28
29.72
36414
3064
3l.11
26483

13.12
26.98
27460
27.98
28.36
28,73
29,11
29.49
29.87
30.24
10440

1164
26416
26456

26,97

27,38
2719
28421
2B8.62
C 29,04
29.46
25.41

12,33
25,42
26,29
260.94
27,59
28,26
28,92
29460
k.28
19.54
61419

&3 &2

R
IN/SEC

03149
043149
0.3148
Ue3147
Da3145

0,.3143
03139
0.3138
0.,3137
Gs3136
0.3135
0.3133
3142
0.31131
0.3130
0.3129

0.3128
0.3120
0.3119
0.3117
0.3116
0,311%
0.3113
03111
0.3110
0.3108
0.3107

0.3106
03097
0.30%96
03095
De 3094
D.3093
0.3p92
De3091
0.309%0
0,3089
043088

0.3087
‘013069
0,30bR
0,3068
0.3067
0.3067
0.3n66
043065
043065
Da30b4
D«3064

TAU
IN

04065
0,065
0.065
0.065
04064

0,064
D. 064
D-ob“
0064
Ne 064
0.064
0.064%
0,064
D064
0.064
0,064

D.065
0.06“
0.06%
0064
0,064
0.06%
0.064
0.06%
De06%
U.064

0«064

DaD64
0.063
0063
D+B63
0.063
te063
D063
0.063
D.063
0.063
0,063

0,063
0.063
0.063
D.063
0.063
0,063
0063
0.063
0,063
0e063
0.063

ratL
IN/SEC

03146
0.3149
0+3148
0,3147
0.3145

0.3143
0.3139
0.3138
U.2137
G.3136
0.313%
0.3133
03132
0.3131
0De3130
043129

0.3128
0.3120
0.3119
0.3117
0.3116
0.3114
03113
0.3111
0.3110
0.3108
6.3107

0.3106
0,3097
0.3096
0,3095
0.3094
0.3093
0,3092
£,3091
0.3090
0.3089
0.3088

D.3087
0,3069
G.3068
0.3068
03067
03067
0,3066
0.3086%
0,3065
043064

TaUTH
IN.

0,065
04065
0,065
0,065
0,064

0,084
04064
0,064
0.064
0,064
0,060
0.0a4
0.064

- 0.064

0,064
Da064

N, 064
0e06a
0.064
0,064
0,064
0,064
0,064
. 064
0.064
0.066
0,064

‘D064
0,063
0,067
0,067
0.0613
0,061
0,063
0,067
0,063
0,067

0,061
0,063

0,067

N4 067
0,067
0,067
0063
0.063
N.063
0.063

*teen
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[
1.
fan]
[y

AFT

o Py
o v
5L0T .

INTERF ACE PO P T u AP
LUCATION ' o :
INe . PSIA PSIA DEG. R FT/SEC SQs INa
FOREWARD  1.1573E 02 7:2249E 02 7.1915E 02 6,2249E 03 1.1280E 02 1.6061E

AFT.

1,1880F 02 7,1B17E 02 7.1485E 02 6,2202E 03 1.1304E 02 1.6061E
GAS: BUILDUP. IN 5LOTs DW/DT = 1,2185E 0l '

4 1453E 02 7.1340E 02 7.0467E 02 6,2182E 03 1.5342E 02 1.6061E
Ge1TETE 02 7T.055BE 02 6.9695E 02 6.2111E 03 1.5454E 02 l-ﬁq&lE

FUREWARD
AFT

GAS BUILDUP IN SLOTs OW/DT = 1.3121E oi

& RB03E 02 6.9862E 02 6+R341E 02 6,2098E 03 24029BE 02 146061F

FUREWAHD :
" 7.0110F 02.6,8YT6E 02 6.T4T4E 02 6.,2003E 03 2.0491E 02 1.6061E

AFT
GAS: BULLDUP IN SLOTs DW/DT = 141636E 01

90,9083 02 6.8BO4E 02 -6.6543E uzls.auane_na 2.4851E 02 1.66615
G4YIYTE 02 6.T102E 02 644896E 02 6,1824E 03 2.5370E 02 L.60&LE

FUREWARD

| GAS BUILOUP IN SLOTs DW/DT = 1.2327E 01

[
04

04
04

04
04

U4
0%

DpwDoT
L&/SEC
2.0865&

0.0

2.2405€
2.3703E

2¢2246E
G

2:2108E

2+ 3389E

02

02
02

o2

a2
02

AB
50, INe

1,0667E 04

0.0

1.1509E 04

1.2176E 04

'1.1509E 04
. Oel 0.0

0.0

1.1509E 04
1.2176E 06

‘Dt I

RRA DELTA WSLOT
TAU
IN/SEC - IN. LR/SEC

3.0562E=01 6.9685E~02 3.R505F 03
3,8384F 03

3.0418BE-0]1 6.9242E-02 5.1370F 03

340418E~01 6.9242E-02 5,1239F 03

3.0201E-01 6.HBBOIE~02 £.6004F 03
6.45887F 03

3.0014E-01 64832HE-02 7.8809F 03
3.0014E-01 6.832BE-02 7.8686F 03
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JONIFION TImMeEs TIME (5] 0.75000000
PROGRAM
PARAMETER DESCHIPTION (UNITS) © NOMENCLATURE INTERNATIONAL . ENGLISH
v MUTOR ‘PARABETERS! .
. : _ ToTAL DELIVERED THRUST. (NsLBF) ' FTHEL- . 11054132, 248%068.0
TOTAL VACUUM THRUST (N+LBF} FTvAC 120638R2. 2712069,0 .
THRUST CONTRIHUTIUN OF INERTS (NyLBF) Fl _ 15862631 ) . 35660.6H25
DELIVERED JOTAL IMPULSE {N*S,LbF¥5) . SAMDTI . b3ibala4.0 12045680
VACUUM TUTAL IMPULSE (N®SsLHF#S) SHAMVTI ¢ 9989278.0 1346443,0
THRUST COEFFICIENT CF Lo 6424866 1.6424866
GHAIN DISCHARGE MASS FLOWRATE (KG/5+LHM/S) wooT 4686,2500 1033l.418
FLUWHATE INTEGRAL (KGsLHM) SWOOTHN £2338,7168 5155.9483
: INERT MASS FLUWRATE (KG/5.LBM/S) MIF 89.133606 187.68750 7
- INERT MASS REMAINING (KGsLOM} HIR 4392,.6328 - YaB4.1016
: TOTAL BURN. AREA (M##2.IN®#2) ABTOT J45,58813 535663,06
b TOTAL PRUPELLANT VOLUME (HM##3,IN%#3) VF : 255,61786 . 1599B766.
i PRUPELLANT HMAS5 REMAINING (KG,LBM} wF ubzd30,4% : 598320425
. TOTAL GAS MASS (KGeLHEM) WGTOT 518,.65894 116304tk
RATIU OF SPECIFIC HEATS GAMA lelbl799% 1.16174994
o - : MOLECULAK WEIGHT OF GAS [KG/MOLE+LBM/MOLE) AMW 12,913768 28.469986
. g CHARACTEKRISTLIC EXHAUST VELUCITY {M/S+FT/5) CSTAR 1568.3064 514b.3633
: MAXTMUN CHAMBER MACH NUMBER AMPN 0.30103624 o 0430103624
HEAD END PARAMETERS:
TOTAL PRESSURE [N/M##24LBF/IN®#2} : PH 0+595158042E 09 800,00000
PRESSUHE INTEGRAL (N#S/Ma82,LBF45/IN*42) SBHOT 0+27964237E 09 4N%5.58716
w HUHRN AHEA (M#¥&2,IN##2} AHH 35,539261 55045,980
5 BUHN HATE {M/S,IN/S) . RBZ (1) D«d1002973E~02 0,31890941
o UTSTANCE BURNED (MyIN) _ TAUZ (1) 0+J6399135E-02 0414330369
PROPELLANT VULUME (M##3,IN##3) VFH 946108799 586492.13
UAS VOLUME (M##3yIN#43) VPH 29150681 177887.68
GLAS STATIC TEMPERATURE (DEG KJDEG R) PRNT{1y3) J470.9480 6247.7070
CYLINORICAL SECTION PARAMETERS!?
RADTAL BURN AREA (Mw#2gINu#Z) . ABCYL . 295, 7558Y . 204622 .44
i "SEGMENT FACE BURN AHEA -(M%#2,[N#42) ABSLOT “4.751114 ©69364,.375
| o : PROPELLANT VULUME (M#t#3,[N&#3) VFCYL £38,65570 14563671,
\ , : GAS VOLUME (M##3,1N##3) : VP 69.281219 5448277.0
- AFT END PARAMETERSG! ; , : _ o .
L . TOTAL. FRESSURE (NOZ ENT) (N/Mu#2,LRF/IN##*2). PON Da51594624E 09 748,31689
‘; ‘ 3 . FRESSURE INTEGRAL (N®S/M##2 L HF8S5/IN##2) SPONDT Dv2bB554T2E 09 375,00195
L . : BURN -AREA (M##2,IN##2) © AAN 2.5421219 16790.320
I e ' . . BURN .RATE' (M/S,IN/SEC) : C RBZ (NL+1) 0+76499p322E~02 0.31099349
- g . S DISTANCE HURNED (MsIN) "TAUZ{NI+1) - 04-35359059E-02 . De13920891
PROPELLANT VULUHE {MP#3y [N##]) ) ) VFN . o re3512545 44860] 431
GAS VOLUME (M#&3,TN##3} . : VPN ‘ L HeBTHO223 , 2R5250,.8H
bLAS STATIC TEMPERATURE tDEG Ky UEb R) " . PRNTINI+3) T 3449 ,7695 6209.54859
PORT AHEA (Me#2, [N##2) - AR R c- 341048517 481245313
; NUZZLE PARAMETERS: N . -
. THHOAT AREA {H*ﬁzuIN**él . AT 1le4235TH4 2206.5488
v EXPANSION RATID . EPR b 9983559 6,9983559
i - PRESSURE RATID ’ . PEPO 0+22160213E~0] 0.22160212F=0]

MISCELLANEOUS PARaHETERS: ) ' ) .
ANISOTROPIC dURN RATE COEFFICIENT AKHST 0.671B1170E~DL © DeBTIBILT0E=0]
NUMBER OF PRESSURE ITERATIONS ANLOPS ~Jde0000000 J.0000000
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L2t

INCREMENT DIVIDING PLANE DATAI

MASS
ADDITION
REGIONS

fORE
30.000
60.000
S0.000
115,654

118,800
148,800
178.800
208,800
£38.800
268.8040
298.809
328.800
358,800
38B.HE00
4144454

41T.Th5
447600
477.600
507.600
537.600
567+600
897.600
627.600
657.600
G47.600
697 .955

701.100
731.100
761100
791.100
821.100
BS1.100
B8l1.100
911.100
941.100
9714100
Y36.756

1000042
1029.900
1059.900
108%9,900
1119.900
1149,900
1179.900
120%.900
1239.900
1258,900
AFT

PO

-PS1A

800.00
799.75

199.28

798459
797.78

T97.39
796464
795.87
79511
794432
79354
792474
791,93
T791.13
790430
TH,.60

787,64
786436

) 785.0&

782,77
TH2448
TH1.19
77950
778462
TITe34
716407
775483

TT4 40
773+43
TT2.46
T71+5]
TT0.56
769.6]1
T6H+68
76775
T664H2
765491
764445

761419
759.78
TSBes4
757413
755445
754461
75341
752423
751.08
75037
748432

p
PS1A

799,73
799.04
797.90
796,32
794458

790.31
789,34
788,37
787,38
786,39
785,39
784,439
783,38
782,37
781435
780.48

172,65
771,21
769,76
768,33
766,89
765447
T64,04
762.62
761481
159,80
759,232

750.20

749,17
748415
TaTel4
T45413

745,13

Tht e 14
743,15
742417
T4l.20
739.68

T22.28
T21.77
121426
720,75
720424
719.73
719,22
718,70
718,159
T17.87
Ti3.80

T
DEG. R

6247.71
624722
6246049
6245.52
624450

G240+ 24
6240.00
6239.75
652359.51
623927
623903
6238479
623855
6238.32
623809
623789

6231429
6231+09
6230490
623070
6230+52
6230432
6230414
£229.96
6229477
622959
6229.53

[Ty 1
67 2034
E220423
-220+13
b220.02
6219.93
6219482
6219473
621963
621954
6219.40

6202451
6203449
6204.41
6205.30
620614
62064+95
6207.72
6208+45
6209.156
620959
6207405

u
FI/5EC

85.64
139,94
194440
269,12
296,21

441,09
448.04
454,83
4B] .48
467.99
474437
4B0«62
486474
hO2eTH
498,62
503458

647,38
651.23
654,99
658,569
662,31
665,87
669,37
672.81
676+19
679.51]

680,67

831.47
833,10
834,67
836,422
837,75
839,25
840,73
B4Z2.18
B843.61
B45,03
84T.04

1068,09
1056, T4
1045467
1035,01
1024,73
1014,83
1005427
996,05
987415
981466
1013.62

D.024
#.039
0.055
0,070
0.0B3

0.124
D.126
0.128
0.130
0.132
0.133
0,135
0,137
D,138
0,140
D142

o.182
0.183
6.185
0.166
0.]87
0.188
n.189
0.190
0.191
0.1%91

0.234
04234
0,235
0,235
0,236
0,236
0,237
0,237
0.237
0,238
0,238

0,301
0,298
0.295
0.292
0.289
0.2848
0,283
D.281
0,278
0.277
0,286

LP
INCHES

116741
1167442
1167442
1167,42
1167.42

221 .44
223.29
225.13
226,98
228,83
230,68
232.52
234,37
236,22
238407
239,65

221444
223,38
285,33
227.28

229,23

231.17
233,12
235.07
237.02
238,97
239.64

221443
223,27
225,12
226497
228,82
230,66
232,51
234,36
236.21
238,05
239.63

221243
224,26
227.10
229,93
232.77
235,61
238,45
241,28
244,12
265.92

AP
5G« IN.

5485,44
S485,38
5485,31
D485 ¢ 25
S445,19

aguz, 07

.3967,.50

4033,45
499,94
afeo.07
4234,53
4302,63
437126
4au0 42
4510,12
4570.15

39ua,.23
39710,90
4040,.50
4110,68
414) .46
4292.8%
4324,82
4397,38
4470 ,54
4544, 30
456%,90

3901 .69
3967,11
4033,05
4099.54
4106,56
4234,11
4302,20
4310,82
4439,98
4509 ,.67
4569,70

agel,%6
4002,20
45104,17
4207,41
4311,91
4417.67
4524 ,69
4632,96
4742,5]
4812,53
4812,53

wDOT
LB/SEC

1107.75%
1808.23
2508461
A208.77
3807457

4014,58
4141426
4268480
439727
4526468
4657,01
4788.27
4920446
5053.456
E£1B7,59
5303.20

5768,85
5894450
602136
6149,19
6277.917
6407.71
6538B.40
6670405
6802,6%4
6936.18
6982,75

7205470
7330,83
7456,73
7583.55
7711430
7839,98
7969,57
8100.09
8231.52
8363.88
8478409

#938.12
9062.36
9188,08
9315.25
9443,86
9573.,91
9705,40
9838,32
9972.68
140058,52
10331.42

DWDOT
LR/SEC

1124.31
T14.79
T14.69
714450
610.74

f571|53
135.85
136.88
137.96
139,05
140414
141,22
142431
143.39
1hh o467
124440

227,69
134,59
13624
137,36
138,48
139.60
140.72
141,84
142496
144,08

49,99

465484
134,31
138,22
136.29
137.36
138443
139,50
140,56
141463
142470
122.89

0.0
132.97
134,92
136,59
13B.27
139.94
l14l.61
143.28
144,96

92.67
294,38

DW/DT
LB/SEC

16,57
14,30
14.31
14,33
11,95

4,71
2.17
9,33
0,49
9.64
9.80
9.96
10412
10,28
10,44
B,79

5.81
8,94
9,37
9.53
9.69
9.85
10,03
10.19
10.35
10.53
EPLY-

4467
9.17
9.31
9.486
9,60
9.75
5,50
10,05
10.19
10434
8,67

5,59
8,72
9.20
942
9.65
9.88
10.12
10,35
10,59
6,83
2l.47

RR
IN/SEC

0,3189
3189
{1.31488
4.3187
0.3186

b.3184
0.3180
0,3179
0.3178
0.3177
0,174
0.3178
0.3174
0.3174
0,3173
0.3372

0,317}
03163
0,3162
043161
0.3159
0.3158
0.3156
03155
0,3154
0.3152

0,3151
0.3142

De3141

0e3140

0.3139

0.3138
0,3137
0,3134
0,313%
0,3134
0.3133

0,3131
0.2114
0.3114
0,3113
043113
v.3112
0.,3t11
0.3111
0.3110
G,3t110
0.3110

TaAU
INa

04143
0,143
0,143
0,143
0,143

D.143
Ba143
0.143
0.143
0.143
0,143
0,142
0,142
0,142
0.142
Ueld?

D.142
D.142
0.142

Delsd

0.142
Ual4a2
0.14%
0,14l
f.141
O.141

D.151
0a.141
D.141
.14l

0.141

0.141
D.141
0.140
O.340
Deln0
Qalsl

0.140

0,139
0,139
0.139
0,139
0.139
0.139
0,139
0.139
0.139
0,139

RBTO
IN/SEC

0,3150
0.3189
0.3188
n.3187
0.3186

0.3184
0.3180
0.3179
G.3178
0.,3177
0.3178
0,3175
0.3174
0,3174
0.3173
0.3172

0,3171
0.3163
0.3162
0.3161
0.3159
0.3158
0.3156
043155
90,3154
0.3152

‘3151

0.3151
0.3142
D,314%
03140
20,3139
80,3138
0,3137
0.,3136
0,3135
Ge3l34
3.3133

0.3131
Ds3114
Ne311l4
D.3113
D.31123
90,3112
0,3111
0,3111
0,3110
0,310

TAUTD
IN.

0.143
04141
N,14
el
fal&3

0.143
D143
0.141
0,147
0143
Nl
Nsl42
0147
Nel42
0.142
0,142

0,142
0s142
D.147
Dela?
0142

0.142

Nelé]
N.14]
0.141
0.141
Gelm

Dela]
Dy141
Neld
0,141
N.l61
0,14
0141
0,140
0.14n

0.140 -

D.140
0,139
0,130
0,130
0,139
0,130
04139
0,139
0.13‘:
6.13a

csesss
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SLUT . o
INTERFACE PO P
LUCATION .

IN, PSIA PSIA

FUREWARD }o156SF 02 /.9T7BE 02 749458E
AFT 1+1880€ 08 7.93506 02 7.9031E

GAS BUILOUP IN 5L0Ty DW/OT = 4.7053E 00
FOREWARD  4.1445E 02 7,8960E 02 7,8048E
AFT 441T74E 02 T.BI6BE 02 7.726SE
GAS BUILDUP IN SLOT» DW/DT = 5.8089E 00

649T96E 02 7.7563E 02 7.5932E
7.0110F 02 T.6632E 02 7.5020E

FUREWARD
AFT

GAS BUILDUF IN SLOTy DW/DT = 4 6TOTE 00

G,9676E 02 T.6445E 02 T43968E

FOREWARD
. 1:0000E 03 7.4646E 02 7.2228E

AFT
GAS BUILDUP IN S5L0Ts DW/DT = 5.SB56E 00

02
o0z

0z

oz

02
02

02
02

T
DEGs R
64 2445E
6, 2402E

6,2379E
6.2313E

6.2295E

6,2204E

fe2194E
6,2025E

03
03

03
03

03
03

03
03

FYZSEC
1.0679E 02
1.,8717E 02

1.4949E 02
1.5068E 02

1.95999E 02
2.0199E 02

24 TH4E 02
2.5255E 02

U AP
S0e INe

L6061 04

1.6061E 04 0,0

L+6061E 0%
L«6061E- 04

1+6061E 04

l.6061E 04 0.0

1.606)F 04
1.6061F 04

DwWDOT
LE/SEC

2.1172F

2.290RE
2+423%E

2+2762E

24 2624F
243938E

02

[1 2]
02

o2

02
02

i

AB HR
Sils IN', IN/SEC

1.0875E 04

.0 DD

3.115%0F=0al
3.1150E=01

1.1490€ 04
1.2158E 4

340952E=01
0.0

1.1491E 04
0.0

3,0763E-01

1.1491E 04
1.2159E 04

CpELTA
TAU
IN.

0.0

FoB04LE-02

7.6044E-02

7+%5503E-02

7.5035E-02
745035602

W5LIT

" LBISECr

3¢1281E~01 T+6405E~02 4.0193F 03

4a.0146F 03

5.05323F nd
5.526%F 03

7,2104F 03
7T.2057F 03

8,7043F 03
R.6987F N3
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G2t

TIONITION TIMEs TIME (S}

PARAMETER DESCRIPTION {UNITS)

HOTOR PARAMETERSS

TOTAL DELIVERED THRUST (N,LBF)

TOTAL YACUUM THRUST . {NsLHF}

THRUST CONTRIBUTION OF INERTS [NJLHF)
DELIVERED TOTAL IMPULSE (N®S5:LHF#5]
VAGUUM TOTAL IMPULSE (N¥%S54LBF#*5)

THRUST COEFFICIENT

-GRAIN DISCHARGE HASS FLOWRATE (KG/S,LBH/S)
FLOWHATE JNTEGRAL (KGsLHM)

INERT MASS FLOWRATE (KG/SeLBH/S)

INERT MASE REMATNING (KGsLBM)

TOTAL BURN AREA [MWe2,IN#xZ)

TOTAL PROPELLANT VOLUHE (M%#3,]Inw®3)
PROPELLANT MASS REMAINING (KG.LBM}

TOTAL GAS MASS (KGsLHM}

RATIO OF SPECIFIC HEATS

MOLECULAR WEIGHT OF GAS (KG/MOLE+LBM/MOLE)
CHARACTERISTIC EXHAUST VELDCITY (M/SsFT/S5)
MAXIMUM CHAMHBER MACH NUMHER

HEAD END PARAHETERS?

TOTAL PRESSURE ({N/M#u2,LBF/IN##Z2)
‘PRESSUHE INTEGRAL (NWS/H##2,LHF #S/INw#2)
BURN AREA (M#R3, IN##2)

HURN RATE {M/54]N/S)

DISTANCE BURNED (MsIl)

PRUOPELLANT VULUME (M##3y5IN##3)

GAS VOLUME (Ma#3,;N#*3)

GAS STATIC TEMPERATURE (DEG K+BEG R}

CYLINDRICAL SECTION PARAMETERS!
HADIAL BURN AREA (Mw*2,]Nxe2)
SEGMENT FACE HURN AREA (M#¥Z2yIN#a2)
PROPELLANT VOLUME [M#*&3,IN%##3)

GAS VOLUME (M##3,IN##])

AFT END PARAHETERS1
TOTAL PRESSURE (NOZ ENT) (N/M¥#2,LBF/IN#*2}
PRESSURE INTEGRAL {N®S/M##2,LAF#S/IN##2)
BUHN AREA (H##2,IN*#2}
HUKN RATE (M/54IN/SEC)
DISTANCE BURNED {(M»IN)
PROPELLANT VOLUME (M#%3,IN#*3)}
GAS VOLUME (Maw3,IN*¥3}
GAS STATIC TEMPERATURE (DEG K4DEG R}
_PORT AREA- (M##2,IN##Z2)

NOZZLE PARAMETERS3
THROAT AREA (Mwa2yEh#e2)
EXPANSION RATIO
PRESSURE RATIO

HISCELLANEUUS PARAMETERS!
ANISOTROPIC BURN RATE COEFFICIENT
NUMBER OF PRESSURE ITERAYIONS

1.,0000000

PROGRAM
NOMENCLATURE

FTYDEL
FTVAC
FI
SRMDTI
SRMVTI
CF
wDoT
SHWDOTN
MIF
MIR
ABTOT
VF

WF
WGTOT
GAMA
AMW
CSTAR
AMPN

BH

SPHDT
AHH
RBZI(1)
TAUZ(1)
VFH

VPH

PRNT (1+3)

AHCYL
ABSLOT
VFCYL
VP

PON
SPONDT
AAN

| RHZINI+1)
TAUZ(NI+1)
VFN
VPN
PRNT (NI+3)
AP

AT
EPR
PEFRO

AKRST
ANLOPS

o

INTERNATIONAL

113294509,
12339249,
161003.31
8156138.0
Y039666.0
146422987
4791,5781
4523,445]
B6.409332
4371,0313
JuS 62231
254492439
451601 ,94
©33,19507
1.1618061
12,916148
1%68,5613
0+29865497

0.56192256E 09
0.41BB3034E 09
J5,57012%9 ’
0.79865083E~02
0.56649856E-02
9,5388775
£,9870596
J472.3760

255,871128
44 ,632126
238.05310
H9,7:1520

0+52772557E 09
0.36901350E (9
95491009

0. 77958256E-02

0.5510713%E=02

7143324032
4,6932735
3451 3865
4,1171980

1.4237328
6.9975882
0+22163045E-01

0.65951407E~01
3.9000000

ENGLISH

254697340
277397440
36195.000
1833573.0
2032198.0
1.6422587
10563.629
T767.8672
190,50000
636447606
535715.54
15556448,
995611.88
117544944
l.1618061
28,475215
514641992
0,29865497

815,00000
607,46216
55]133.816
031442958
0,22303104
5B2098.31
182281469
6250.2773

A96601.06
69179,938
14526898,
547758740

765,40137
564,21 655
14801,137
0.30692238
0.21695727
447450494
286401,25
6212.4961
4B831.6680

2206.7910
6.9975882
OeB2£itn3045E-01]

0.,55951407E~01
3,0p00000

N P
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oe-t

INCREMENT UIVIUING PLANE UATAS

MASS
ADDITION
REGIONS

F ORE

30.000
604000
90.000
1154576

118,800
1484800
1744800
2UB8+.800
238.800
268 .800
29H.800
J28B.400

358.800 -

38R.800
4144376

417.823
447600
477,600
507800
537.600
L7600
597.60N0
b27.600
bh7.600
6B7.000
697.878

701.100
7314100
761100
791.100
821+100
8514100
d481.100
911.100
Y4l.100
971.100
Y96.679

1000120
1029.500
1059,900
1089,900
1119.,900
1149.300
1179.900
1209.900
1239.900
1258.900
AFT

PO
P5LA

Bl5.00
814478
814435
813471
81298

Bl2:bi
81192
Alle2)
Bl0«4%
BUYa 76
B0G.02
HOH«28
BU752
BU6T6E
AUS.99
BUS 33

BU3440
HU2.18
BU0.%6
799,72
794450
T97.27
79605
794,43
T93.61
792.39
791.97

79076
789.82
7HB.88
787495
787402
78611
745.20
784,29
783.39
TH2449
781.09

777.8a8
776.50
775.18
773491
7i2.66
771.45
77027
76%9.12
768.00
767431
T65.40

P
PSla

814,75
Bla.la
813,04
811457
B09,96

HOS.77
404,84
803,90
802.96
a0z2.00
801 .04
800,08
799.10
798,12
197,14
796,40

788,58
787,19
785,79
184,40
7R3, 01
TH1.%2
THU .2
778,86
T77.49
776412
775,65

Tobh .57
785,54
764,53
Te3ah2
762451
T61.51
760,52
759,54
75R.56
757,59
756.10

738.71
738.21
T31.72
T37.22
136,72
736.22
735,72
735.21
734,71
T34.39
Tau.42

T
VEG, R

625028
6249482
6249,15
L248.25
624731

6243,18

6242493

6242.68
6242443
6242417
624)1.93
6241468
6241443
6241419
B240 9%
6240473

6234,43%
623414
6233.493
6233.72
6233.51
6233.31
6233.11
b232.91
6232.71
6232.51
623264

6223.56
6223443
6223.31
6223.18
5223.06
6222093
622281
6222.69
6222457
5222445
6222.30

6205.75
6206.68
620757
6208.41
6209.22
6209,.,98
6210.72
621142
6212.09
621250
6209.95

u
FT/SEC

82.34
134.65
187.09
239.76
284493

429,74
437.09
L4a4 28
451,33
458423
465,00
471 .64
478414
486,53
490,79
496,06

637,28
6414468
645,60
649,65
653,63
657454
661.39
465.1R8
668,91
672.58
673,85

B22.64
824,62
B26456
B28.4T
830,36
832.21
834,05
435,86
837.65
839,42
841.66

1059.83
1048,92
1038.26
1028.01
1018.15
1008.65
999,50
990468
982,18
976.95
1009.11

0.023
0.038
D'053
D067
0.080

0.121
0,123
0.125
0,127
0,129
0131
0.133
04134
0.136
0D.138
0.139

D179
D.180
0.182
0.183
0.184
0,185
0,186
0.187
0,188
0.189
0.189

0.232
0.232
04233
0.223
0234
D234
0.235
0.235
0.236
D.236
0.237

0.299
0,296
0.293
0.290
0.287
0.284
0.282
0.279
0.277
0.275
0.204

LP
INCHES.

1165469
1165.69
1165.69
1165.69

‘1165,69

221494
223.79
229.63
227448
229.33
231.17
233,02
234,87
236472
238,56
240414

221,95
223.488
225,483
227,77
229,72
231.67
233.62
235.57
237.51
239.46
240,13

221.92
223.77
225,62
22746
229,31
231.16
233.00
234.85
236.70
238,55
240,12

221.93
224475
227.59
2390.42
233.26
236.10
238,94
241.77
a4 .61
246441

AR
5Qe INs

§57/8,44
5578,35
55/H8.26
5578,17
5578,11

3919,72
3985,31
40491 .42
4118,06
41185,23
4292 ,93
4321,17
438%,92
Hohg, 21
4529, 04
4%dH,98

3919,99
568,64
404,39
4128,73
4199,66
42171418
43463,29
4415 ,99
4489,27
4503,16
H588,60

919,15
394,72
40%0,02
117,495
414846 .61
4292,30
4320,52
43489,27
4408 ,55
45£8,36
45488 ,30

3919,57
401v,.80
4122,02
422%,48
43350.20
44 30,16
4543,38
4691 .84
470l .54
4831,67
4831,67

WDOT DWDDT BW/0T RA 1aL RIS VR ¥ 1Y)
L8/5EC  LBsSEC  LB/SEC  IN/SEC I INJSEC I
1103.23 1109.48 6425 0,3144 0,223 0.3132 0.223
1B02.23  703.71 4,70 0.3146 0,223 0,3184  0.227
2501413  703.62 4,71 0.3147 0,223 0,3143 n.22%
3199.86 703,45 4,72 Ul3143 0,223 0.3143 De22d
3795.64  S99.49 3,70 D.3141 04223 D0,3161 0.227
4004 ,65 472.96 1,78 00,3140 0,223 0.3140 0,227
4136.69 134,27 2.23 0,3136 0.222 0.7136 0.22»
4369,7T0 135.28 2.26 0.3135 0.2¢2 0,3135 9,222
4603.75 136436 2240 023134 0,222 0.13134 6.222
4538,86  137.423 2434 0.,3133 De2ee 0.31733 0,227
4674,95 134,50 230 0.3131 0.22¢7 0.1133 0,¢22>
4B12.11 139,.%8 2+42 D.3132 Q.27 N.,11317° D292
4950,29 140,65 2.06 D.,313] U.22¢ 0.3131 D222
5089.50 14172 2.50 0,3130 0.222 03130 0,229
5229.75 142479 2.56 0.3129 0,222 10,1179 0,2/
5350441 122,58 1.91 0.3128 0.222 0.3128 0,222
5820,53  22R.40 2.82 0.3127 0.221 0.3127 n.2 0 R
54951.21 13270 2.02 00,3120 9.221 0.3120 v.221 >
6083.56 134.68 2.32 0.3119 90,221 0.3119 0,221 =
b216.,99 135,79 2.36 0,3118 0,221 0,.3118 0.22) 2
6351.49 136490 2,40 0.3116 0.221 0.3116 0.22) 5]
487,05  138.01 .44 0.3115 0.220 0.311% 0.22p0 &
6623,68  139.12 2.48 U,311% U.220 0.311% 0,22n
6761.37 140.22 2,53 0.3113 0.220 0.3113 0,220
6900.13  141.33 2.57 U.3111 D«220 0,3111 D.é2n
T039,94 142443 2.01 043110 0.220 G.3110 0.22n
7088,35 49,0% N.63 g.3109 0,220 ﬂ-3109 n,22n
Tila.94 467,36 1.78 w0, 3108 0.270 0.3108 0,220
Ta445.43 132,81 2.31 0.3100 0.219 0,3100 0,214
7976479 133.70 2.35 0,30%9 0.219 0.3099 0,219
TT09.16  134.76 2.38 0,3098 0.219 00,3098 0.Z219
7842,55  135.82 2.42 0.3097 0.219 0,3097 0,210
7976.97 136.88 2e45 D.3n% 0.219 0.3096 D.219
B112.41 137,93 249 0.3095 0.219 0.,309% 0,219
H2uB.B7 138,99 2.93 0,309 0.21% 0.309% .21
B3B6.34  140.0% 2.56 0.3091 0.219 0.3093 0.210
8524 .84 141.10 2.60 L.,3n%2 0.219 0,3092 0.21%
B8643,99  121.14 1,98 0.3n91 0.219Y 0.3091 0.219
9lun,s6 0,0 2.72 0.30%0 0.219 06,3090 N.210
9237.64% 131,17 2.08 U0,3073 0,217 0,3073 0,217
9368,69 133,44 2,38 0,3073 0.217 0.3073 0.217
9501,35 135.09 2,43 0,3072 0.217 0.3072 0.217
9635,60 136,74 2,49 0,3077 0,217 0.3072 0.217
9771l.44 138,39 2,55 0,3n71 G217 0,307 0.21¢
Y90B.,AR 140404 L 2.00 0,30n71 0,217 0LIDTL DL ALY

10047.91 1al.70 2.66 0,3070 0.217 0,3070 n.e00
10188.54 143434 2.72 0.3nTp 0,217 00,3070 0,212
10278,41 9l.64 le?75 0.3n69 0,217 0,3069  0.217
10563.63 290.74 5,92 063069 De217  cuee susan
1
L~
) . P .




lE-E

" FUHEWARD.

-AFTY

.
-

SLOY
INTERFACE PO P
LUCAT1ON
IN. PSIA PSIA
FOHEWAHD  1,1558E 02 8.1298E 02 B.0996E

AFT 1.1880E 02 B.0877E 02 B.0ST7E

" ‘GAS HUILDUP IN SLOT» DW/DT = 1.7H23E 00

" FUREWARD - 4.1438E 02 B.0533E 02 7.9630F

AFT 4.1782E 02 7.9752E D2 7.8858E

'GAS BUILDUP. IN SLOTs DW/DT = 2,B156E 00

6+97HBE 02 7.9197E 02 7.7565E

AFT T+UI10E. 02 748270E 02 7.6657E

' GAS BUILDUP IN SLOT» DW/DT = 1.7776E 00

FOREWARD  9.9668E 02 7.8109E 02 7.5610E

1.0001E 03 7.6312E 02 7.3BT71E

*GAS BUILDUP IN S5LOT» OW/DT = 247163E 00

a2
0z

o2
02

0z
02

02
02

T
OEG. R
6424 T3E
6.2432E

6,2304E

6,2324E
6,.2236E

6.2223E
6.2057E

a3
a3

13
63

Qa3
03

03
03

u
FT/SEC

1+0446E
1+04BBE

1.,4783E
1.490SE

1,9872E
2,0074E

2+46TTE
2.5183E

02

02
a2

02
02

02
0z

AP
SG. IN

1.6061E
l.6061E

146061E
Le6DBLE

1e6061E
1.6061E

1a%061E
146061E

04
04

U4
04

04
04

04
0%

OwDOT
LA/SEC

2, 1079E
0.0

2.2977E
2.4317F

24.283BE
040

2+2703E
244026E

e

oz
02

02

02

02

AH
SR INs

l.w4B2E Q4
OID

1.1472E 04
1,2141E 04

1. 1472E 04
0,0

140472E 04

1.2141E 04

e

RH
IN/SEC

3.1421E-01
0.0

3.1296E-01
3e1206E-01

3110501
D0

J.0921E-01
3.0921F-01

DELTA
TAU
IN.

7.,8202E~02
0.0

7+1BT6E=D2
T« 7BTGE=-D2

7379E-02
a

7.
0.

7.6908E~02
7,6908E-G2

vt e =

L
R

WSLOT
LR/SEC

4u0064F
4.0047F

5.5802F
D.57T4F

T23167F
T23149F

8.8710F
8.86823¢

03
03

03
03

03
03

03
03
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START TRANSIENT BURN RATE COEFFICIENT TABLE
I TAU AKR
1 0,0 | 640999E-02
2 . 6.3663E=02  6.78T7E-02
'3 1.4144E-01"  6.T1B1E-02
4 - 2,2032E-01  6.5951E-D2
¥
]
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IGNITION TIMEy TIME (S) 3,0000000
PROGRAM .
PARAMETER DESCRIPTION (UNITS) NOMENCLATURE . INIERNATIONAL ENGLISH
" MOTOR PARAMETERS:
TOTAL DELIVERED THRUST (N,LBF) " FYDEL 11492713, 2583665.0
TOTAL VACUUM THRUST (NsLBF) FTVAC 12502464« 281066640
THRUST CUNTRIBUTION OF INERTS (Nei8F) FI 159218,94 35793,848
DELIVERED TOTAL IMPULSE (N®S.LHF*5) SRMDTI J0978334. " 69642110
VACUUM TOTAL IMPULSE (N#S,LBF#S} SRMVTI 33881376, - " 7616838.0
THRUSY  CUEFFICIENT cF L,64)6826 1,6416826
GRAIN DISCHARGE MASS FLOWRATE [KG/SsL8M/S) wpotT “857,3008 10708.516
FLOWRATE INTEGRAL (inG,yLBM) SWDOTN 13172,324 29040,812
INERT MASS FLOWRATE (KG/S4LBM/S)} MIF S B5,451660 188,38867
INERT MASS HEMAINING {KGsLBH) HIR 420041250 T 9259,6992
TOTAL BURN AHEA -(Mw#2,IN##2) ABTOT J445,75000 . 535913.75
TOTAL PROUPELLANT VOLUME (Mu#3,IN#43) VF 249 ,43796 T 15221645,
PHOPELLANTY MASS REMAINING {KG4LBM) WF 441082,63 - 974184,.50
TOTAL GAS MASS (KGsLBM) WGTOT S71.78809 1260.5174
RATIO. UF SPECIFIC HEATS GAMA l.1618128 " 1.1618128
MOLECULAR WEIGHT OF “GAS {(KG/MOLEy1.BHM/MOLE} AHW 12,918058 28.479446
CHARACTERISTIC EXHAUST VELOCITY (H/SsFT/S) C5TAR 1568,7102 5146.6875
MAXIMUM CHAMBER MACH NUMBEH AMPN 0.2B870064% 0.2B7006844
HEAL END PARAMETERS!
TOTAL PRESSURE (N/M#u2,LBF/IN#%2) PH ~'Ds57024128E 09 827,06543
PRESSURE INTEGRAL (N®S/M#u#2.LDF#S/IN##2) 5PHRT 0+15509944E 10 - 2249,5276
o _ BURN AREA (M##2,IN##2) AHH "35.6924T4 . 85323,457 =
& HURN RATE (M/S,IN/S) a8z () 0.80277659E-02 0.31605387 B
w DISTANCE BURNED (MylIN) TAUZ (1) 0.21638006E~01 - 0485189021 o
PRUPELLANT VOLUME (M##34IN##3) ~ VFH ' 449697390 547367.31 =
GAS VOLUME (Me#3, IN*#3) VPH 3,55610951 -~ 217012,69 3
GAS STATIC TEMPERATURE {DEG K,DEG R) PRNT(1+3) 43,5679 6252,3867 (=
B B w
CYLINDRICAL SECTION PARAMETERS! ,
RADIAL BURN AREA (M=%#2,IN##2) ABCYL 25647