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A METHOD TO ESTIMATE WEIGHT AND DIMENSIONS OF
ATIRCRAFT GAS TURBINE ENGINES
Vol II1 — Programmers.Manual
By R.J.Pera, E Onat, N L. Prewitt, G. W Klees, E Tjonneland

1.0 SUMMARY

The purpose of this volume 1s to aid the programmer responsible for maintaiming the computer code
for weight estimating (WATE-1). A User’s Manual (CR135171) and Method of Analysis
(CR135170) are also available which describe the operation and use of WATE-1.

Included in this volume are program checkout cases in Appendix A starting on Pg. Al
and Fortran Listings in Appendix B, starting with Pg Bl An Index of materal con-

tained 1n each appendix 1s given on Pg Al and Bl

The code is in FORTRAN IV and has been checked out on IBM 370/168. The code 1s single pre-
cision except for the values in the Navy-NASA Engine program (NNEP). The code was designed to

minimize conversion requurements to other machines.

1 no subroutines are required beyond those in the IBM FORTRAN IV manual, and

2 there 1s no character manipulation, only full word tests are used when testing BCD mput

The NNEP/WATE-I code requires 75B481 g core (482120 bytes) to run without buffers The
execution of a design point followed by a weight estimation and printer plot 18 4 seconds CPU time,

using an existing load module (all data reference 370/168)



2.0 CONVERSION FACTORS

The array CONVER 1n common CONVER are conversion factors to convert English units to SI

umts.
UNITS to UNITS
ARRAY # VALUE ENGLISH Sl
1 2.54 inch cm
2 .3048 feet meter
3 4536 Ibyy Kg
4 0929 ft2 meter?2
5 02768 Iby fin3 Kg/cm3
6 689475 Ibgfin2 Newton/cm?
7 4 882 by /ft2 Kg/m?
8 555 oR oK
9 105435 BTU/sec K WATTS
10 07457 HP K WATTS
11 47 88 Ibg/ft2 Newton/m?2

3.0 DISCUSSION

3.1 Program Structure

The execution flow was designed to mimim:ze the mteraction of the basic NNEP program and the
welght estimation routines. The only data flowing between the two 15 via the common blocks
SNGL and DBL and the vaniables IWT and IPLT The subroutine THERM is used to obtain thermo-
dynamic properties of the flmd. An assumption 1s made that the thermodynamic properties are

established at each station prior to calling WTEST subroutine.

Routine WTEST acts as a control routine which calls the component routines. These component
routines are tndependent of each other although some use the same lower level routine as some
other component routine  After all weights and dimensions have been estimated routme ENGPLT

1s called to make the printer plot For a description of subroutine connectivity, see Figure 1



MAIN ————— ——p NEPCAL

Ny e NNEP ¢
~N oS LS

!

! oo B

NAMEPR COMP COMBWT DUCTW TURB SHAFT WMIXR WTYNOZ WSPLT  ENGPLT
STHERM | STHERM STHERM STHERM NPPNT
| THERM | THERM TTHERM { THERM DTRAP
DUCT DUCT1 EFFD NPPNT
STHERM STHERM
| THERM THERM
DUCT? DucT
DUCT1 STHERM
EFFD | THERM
STHERM {oucTs
THERM TMECH
CMECH STRESS
STHERM ﬁi
| STRESS TURWT
FRAME YT
DUCT1 I
CwWT

Figure 1 Diagram of Subroutine Connectivity

3.2 Data Flow

The following variables in NNEP common blocks may be referenced by a component weight esti-
mating routine depending on the component type. DATOUT, WTF, TOPRES, TOTEMP, FAR,
CORFLO, JCONFE, ITYPE, NCOMP, NOSTAT, NFINIS. In no case is any value changed by the
weight estimation code. Each call to WTEST routine will cause a NAMELIST read of “W” data

{see User’s manual} This 1s the one and only read in weight estimation code Based on the infor-
mation in NCOMP and JTYPE the proper component routine is called with the component number
(I) as an argument. Each component 1s expected to fill WATE (I), ALENG (I), TLENG (I), R@ (1,1),
RO (2,D, RI(1,1), RI (2,I) Rotating components also fill RPMT (I). The shaft component fills
DSHAFT (N) where N 1s the shaft count from the inside out. The meaning of these variables is

covered in the User’s Manual.

3.3 Program Checkout
The concept for program testing 1s to use one defimtion through NNEP and then vary the weight
data so as to execute all the subtypes of components In the case of rotating/fixed splitters, these

were tested using a namelist read program .mstead of NNEP to fill the common blocks The check-

out results are shown in Appendix A



INITIALIZE
| OUTPUT ARRAYS

v
PROCESS LENGTH CONTRIBUTING VECTOR ILENG

| READ INPUT |—p{ NAMPR
|

WTNOZ

|
|
WSPLT i
ACCUME LENGTH IN DOWNSTREAM NODE FOR PROCESSED COMPONENTS

\ v ‘

SET SECONDARY UPSTREAM NODE ACCUMULATED LENGTH IF IT EXISTS

v
v

PROCESS REMAINING COMPONENTS EXCEPT DUCTS, SHAFTS, 8:' NOZZLES

comp TURB WMIXR COMBWT DUCTW

SET ENGINE LENGTH

| 1
I COMP TURB WMIXR COMBWT WSPLT |
o ]

PROCESS DUCTS ——— DUCTW

PROCESS NOZZLES —— WTNOZ

ACCUME LENGTH OF REMAINING COMPONENTS [~———{ PROCESS SHAFTS SHAFT
]
f

SEARCH RO FOR MAXIMUM RADIUS PUT IN X8R

v

"SUM COMPONENT WEIGHTS TO GET ENGINE WEIGHT IN WATENG

¢

MAKE COMPONENT PRINT IF REQUIRED IN CORRECT UNITS

v

MAKE SUMMARY PRINT IN CORRECT UNITS

FALSE TRUE

RETURN
Figure 2 Functional Flow Chart of WTEST
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APPENDIX A — Results of Program Checkout

Section

WATE-1 Input Checkout Example 1 — S1 Unats

WATE-1 Output Checkout Example I — S1 Unats

WATE-1 Input Checkout Example 2 — Default Inputs

WATE-1 Output Checkout Example 2 — Default Inputs

WATE-1 Input Checkout Example 3 — Weight Scaler

WATE-1 Qutput Checkout Example 3 — Weight Scaler

WATE-1 Input Checkout Example 4 — Compressor and Turbme Mode Changes
WATE-1 Output Checkout Example 4 — Compressor and Turbine Mode Changes
WATE-1 Input Checkout Example 5 — Mode Changes

WATE-1 Output Checkout Example 5 — Mode Changes
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ﬁgle{é}ggﬁﬁ
iﬁﬁ&ﬁfﬁ}ﬂ};ﬁﬁsy TABLE DATA INPUT SUMMARY 16 TABLES
%ﬁﬂﬁﬁﬁb' TABLE NUMBER REFERENCE NUMBER  ARRAY LOCATION
1 3761 1
2 3762 1075
3 3763 2149
4 3704 3223
5 3705 4297
6 3706 5371
7 3707 6445
8 3708 7681
9 3709 8917
10 3801 10153
11 3802 10606
12 3803 11203
13 3804 11656
14 3901 12397
15 3902 12795
16 3903 13213
DATA STORAGE ALLOCATION 20000
DATA STORAGE NOT USED 6385
D MODE=1,
IszT,

KONFIG(Ls1)}=*INLT*+2140+240,SPEC{1,1)=238.5+4%0,0.9,

KONFIG(1,2)=*COMP® 4240354404 SPEC(L1,2)=1.84041+37T6141,37625143763+31+40+03.87+2.86,
1,

KONFIG(1ly4)="DUCT*+11:0+15,0+SPEC{1,44)=6%0,
KONFIG(1,3}="SPLT"+%440+5411+SPEC{14+3)=.77,

KONFIG(1s5)="COMP Y3 5,046, T+ SPEC{L1+5)1=1.3,.0264+1+3707,1437084+1+3709414040,.87,
9, 406,.985,

KONFIG{1,461="DUCT"41£4+0+84+0, SPEC(1|6)=¢10901012650,094918300’
KONFIG(1+7)='TURBY+8+47+9+0+SPECI{1,7)=44141+3801,1+3802+191+41+1+.86,5680,1,
KONFIG(1+48)="TURB"+%+0+10,0+SPEC{1+8}=2.5+051+380341+380441+19131+.8645244,41,
KONFIG{Lls9)="MIXR*3104+15,12,0,SPEC(149)=04+04.2%,
KONFIG(1:10)}='DUCTY1240413,0,5PEC{1410)=.06,3%0,.90,18300,
KONFIG{1411)="NOZ7%51340414+04SPEC(1511)1=04140¢0+498,1+0+0,1,
KONFIG(1412)="SHFT'42+48+40:0.8PEC(1412)}=4000,8%1,
KONFIG{1¢13}=*SHFT'4547+0+04SPEC(1+13)=6000,8%1,

KONFIG(Ll 14)}="CNTL"ySPCNTL{1y14}=1,8,"'STAP*, 8,135,041,
KONFIG(1¢15)="CNTL*SPCNTL{1415)=1+47+"'STAP?",849,0+1
KONFIG(1l:16)="CNTLY,SPCNTL{14161=1:5,'STAP",8+8,0+1,
KONFIG{1417)="CNTL"',SPCNTLL{L1+17}=1+3+"'DOUT*",8+9,0+1,
KONFIG(Lls18)="CNTL*ySPCNTL{1+18}=1+24'STAP*+8+5+0.1,
KONFIG(1419)="CNTL"ySPCNTL(1419)=1414"STAP'38,2,041,
KONFIG(1+20)="CNTL'ySPOCNTL(1,20}=1+12+'DOUT",84+12+04+1,
KONFIG{1l+2L)="CNTL',SPCNTL(1,21)=1,13,'00UT"*,8,134+0+1,

SEND

THE FOLLOWING REPRESENTS THE CONFIGURATION FOR MODE= 1
SIMPLE MODEL
CONFIGURATION DATA 15 STATIDNS 21 COMPONENTS

COMPONENT NKIND COMPONENT UPSTREAM DOWNSTREAM
NUMBER TYPE STATIONS STATIONS


http:KONFIG(1,9)='MIXR',10,15,12,0,SPEC(1,9)=00,.24
http:KONFIG(1,5)='COMP',5,0,6,7,SPEC(i,5=1.3,.026,I,3707,1,3708,1,3709,,0,0,.87
http:KONFIG(1,3)='SPLT',4,0,5,11,SPEC(l,3)=.77
http:KONFIG(1,2)=*COMP',2,0,4,0,SPEC(,2)=1.8,0,1,3761,1,3762,1,3763,1,0,0,.87,2.86
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COMPONENT

NO.
1
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7
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0
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21

TYPE
INLET
COMPRESR
SPLITTER
DUCT 8
COMPRESR
DUCT 8
TURBINE
TURBINE
MIXER
DUCT B
NOZZLE
SHAFT
SHAFT
CONTROL

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

DATINP1
0.238500
0.180000
0.77000D
0.0
0.130000
0.10000D
0.40000D
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0

0
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380100
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0
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0

120000

«10000D
0.
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140000

04
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04

0l
0l
01

1}3
01
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ol
0l
01
0l

DATINPS

0.0
0.100000
0.0
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0.10000D
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0.0
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131

0.0
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0.0
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MODE 1 NOW BEING USED

LW

IPLT=T,

I511=F,

1S10=T,

ICUTCD=2,

ILENG(11=21315’617,8191 10,11,

IWMEC{142)="FAN "4141+4,3%0,

IWMEC{143¥=98PLT",6%0,

TWMEC{144)="DUCT"+3,5%0,

TWMEC({L1,s5)="HPC "414244%0,

INMEC(].'ﬁ}:'PBUR'tl'S*Or

IHMEC{].’?l:'HPT '10,51"513*0'

INMEC(1'8)='LPT '11921713*0,

IWMEC{14C)=IMIX *,6%0,

TWMEC(L1,100="AUG *'46%0,

TWMEC({1+411)="NOZ "+2+,—31044%0,
IWMEC(L1,121="SHAF"',1:8,3%0, 2,
TWMEC({1413)="SHAF" 32, 7+3%045,
DESVAL‘112'=o52411.7104571.513.5,2.5,.45,0. 10‘11.10.12. elay
DESVAL(1+3)=15%0.,

DESVAL(144)=e4542%044110411%0.,

DESVAL(1,5)=.45,}..35, -70,1-212071.5,.310010.11- yO- 72. 11.:
DESVAL(1+6)1=10042401550495.311%0.,
DESVAL{137)%e54¢2B811e531e511e54e559150000047130asle16%00y
DESVAL({138)2,553.243414512033¢15+41500004334716+6%0.,
DESVAL(1,49)=15%0.,

DESVAL(1:101=250444016413%0.,

DESVAL(1411)=1.+14%0.y
DESVAL{(1:12)=50000e143¢.85+12%0.%
DESVAL(1!13)=500000! -3!13*0.!

£END

e e o e e sk ek
* %
* FAN 2 =%
* %
o ek e o e e s ke 2
pUCT

M N3O VEL T 707 P TOT P STAT AREA GAM
0.524 174. 288. 91192. 715626, 0.6458 1.4005

U TIF STRESS DEN W/AREA TR H/T
383.7 18448.8 0.005> 1l1.421 1.800 0.450

COMPRESSOR 2 MECHANICAL DESIGN

LCADING N STG DIAM U TIP C RPM C RPM
0.874 3.00 101.54 383.7 7216.5 T216.9

FRAME WT = 43.40


http:DESVAL(1,5)=.45,1.35,.70

STAGE 1 ‘
WD WB WS WN WC CL RHOB RHOD AR

29.3 2648 2648 0.0 12.018.669.00465.00465 3.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.4789 17.6 0.524 0,646 22.85 5077 59 383.7 18449. 95. 288.

STAGE 2

WD WB WS WN WC CL RHOB RHOD AR
41.1 15.5 15.5 22.9 9.515.697.00465.00465 3.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHY TIN
1.4155 17.6 0.499 0.481 28,00 48.12 67 363.7 13921. 105. 327.

STAGE 3

wD WB WS WN WC CcL RHOB RHOD AR
43.9 1044 1044 21.0 Be%414.400.00465.00465 2.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.3671 17.6 0.475 0.373 30.92 46.30 70 349.S 10872. 9%. 365.

FRAME WT = 129.34

N STG WEIGHT LENGTH
3 466.61 73.15

pucT
M NO VEL T TOT P TOT P STAT AREA GAM
0.450 177. 404. 260810. 227078. 0.2%992 1.3951
PR AD EF PO T0 HP
2.8600 0.8700260809.8 403.8 1261.
HI HO W1 CWI

130.69 183.53 108.18 120.20
ook ook dookdoksoliot TOTAL COMP WEIGHT IS 4664609

e v slesiosk i ik et sk e s
* *
* HPC 5 =%
* *
e e o e e e ok ek D
DUCT
M NO VEL T TOT P TOT P STAT AREA GAM
0.450 177. 404. 260810. 227078, 0.1690 1.3951

U TIP STRESS DEN W/AREA TR H/T
391.7 16086.6 0.005 3.356 l.200 0.700

COMPRESSOR 5 MECHANICAL DESIGN

LOADING N STG 0IaM U TiP C RPM C RPM
0.651 10.00 64.96 330.9 11515.5 9T727.5

FRAME WT = 53,63

sDUCIBILITY
A6 %ﬁ&% pAGE 18 POOR




STAGE
WD
10.8

PR
1.3603

STAGE
WD
9.0
PR
l.3241

STAGE
WD
7.3
PR
1.2948

STAGE
WD
6.1
PR
1.2704

STAGE
WC
5.2
PR
1.2499

STAGE
WD
4.6
PR
1.2324

STAGE
WD
4.2
PR
1.2173

STAGE
WD
7.3
PR
1.2042

STAGE
wD
7.0
PR
1.1926

STAGE
WG
6.8
PR
1.1824

1

WB WS WN WC cL RHOB RHOD
€ed 6.5 1645 4.T11.401.00465.00465
DEL H MACH AREA R HUB R TIP NB U

18.8 0.450 0.169 22.74 32.48 50
2

WB WS WiN WC CL RHOB RHOD
4.0 4.0 1344 3.7 9.241.00465.00465
DEL H MACH AREA R HUB R TIP NB U

188 0.435 0.13& 23,93 31.51 60
3

WB WS WN WC CL RHOB RHOD
2e6 246 1llal 3.0 7.699.00465.00465
DEL H MACH AREA R HUB R TIP NB U

18.8 0.420 0.109 24.76 30.97 70
4

WB WS WN WC cL RHOB RHOD

2.0 2.0 945 245 6.560.00465.00465

DEL H MACH AREA R HUB R TIP NB U
18.8 0.405 0.090 25.35 30.49 81
5
WB WS WN WC cL RHOB RHOD
1e6 146 8a42 2.2 5.699.00465.00465
DEL H MACH AREA R HUB R TIP NB U
18.8 0.390 0.076 25.79 30.12 93
6 N
WB WS WN WC CL RHOB RHOD
1.2 1.2 7.3 1.9 5.033.00465.00465
DEL H MACH AREA R HUB R TIP NB U
18.8 0.375 0.065 26.12 29.83 104
7
WB WS WN WC cL RHOB RHOD
1.0 1.0 6.5 1.7 4.512,00465,00465
DEL H MACH AREA R HUB R TIP NB U
18.8 0.360 0.057 26.38 29.60 115
8
WB WS WN WC CL RHOB RHOD
14 le4 5.9 145 4.099.00792.00792
DEL H MACH AREA R HUB R TIP NB U
18,8 0.345 0.050 26,59 29.%41 126
9
WB WS WN wC CL RHOB RHOD
12 142 5.5 1le4 3.771.00792.00792
DEL H MACH AREA R HUB R TIP NB U
18.8 0.330 0.044 26.75 2%9.26 136
10
WB WS WN WC cL RHOB RHOD
1.0 1.0 5.1 1.3 3.509.00792.00792
DEL H MACH AREA R HUB R TIP NB U
18.8 04315 0.040 26.89 29.14 146

A7

AR
2.00

TiP STR
391.7 16087,

AR

1.94

TIP STR
381.2 12767.
AR

1.89

Tip STR

373.5 10375,
AR

1.83

TIpP STR
367.7 8603.
AR

1.78

Tip STR
363.2 T258.
AR

1.72

TIipP STR
359.7 6218.
AR

1.67

TIP STR

356.9 5398.
AR

l.61

TIipP STR
354.7 B8075.
AR

1.56

Tip STR
352.9 T176.
AR

1.50

Tip STR
351.4 6442,

WE IGHT
45 .

WE IGHT
34.

WEIGHT
27«

WEIGHT
224

WEIGHT
15.

WE IGHT
16,

WE IGHT
14.

WE IGHT
1B8.

WE IGHT
16.

WE IGHT
15.

TIN
404,

TIN
445,

TIN
485.

TIN
5254

TIN
565,

TIN
605,

TIN
644 .

TIN
683

TIN
T21.

TIN
760,



N STG WEIGHT LENGTH
10 279.63 64.860
DucT

MNO VEL T TOT P TOT P STAT AREA  GAM
0.300 166. 79B.2453176.2309282, 0.0360 1.3539

PR AD EF PO T0 HP
9.4060 0.8700%Fdkkkkkk 797 .6 2533.
HI HO Wil CWI

183.53 371.37 6le.12 28.11
oddokdkokoeiokkdokddkokk TOTAL COMP WEIGHT IS 279.634

e e o ekl ok
% *
* PBUR &6 =
* *
etk R ik 2
BURNER NUMBER 6
RIN ROUT LENGTH MACH WSPEC
22.2456 32.789 18.000 0.055 224440
CAS WT LIN WT NOZ WT INC WT FRAME WTOT
11.0 18.3 8.1 T.5 £8.6 113.5

Fe o ool e e e ohookeole v ok

* *

¥ HPT 7 *

# *

s ke Aok deshesfeske ok 2

puUCT

M NO VEL T TGT P TOT P STAT AREA GAM

0.500 361l. 1456.2207860.1882586. 0.0369 1.2968

U TIP STRESS DEN W/AREA TR H/T
337.1 6770.3 0.008 1.203 1.000 0.922

TURBINE 7 MECHANICAL DESIGN
H/T N STG LOADING AREA
0.922 2.000 0.280 0.037
Ut RTIP RHUB DEL H RPM TORQ
337.1 28.0 184.0 11515.5 25703.8

STAGE 1
DISK BLADE VANE HWD CASE AR
2.91 1.04 3.83 9.85 1.81 1.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.8453 92,0 0.500 0.037 25.77 27.96 180 337.1 6770. 19.43 5.12

STAGE 2

DIsSK BLADE VANE HWD CASE AR

4.88 2,91 10.75 16.09 3.10 1.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
20063 G2.0 04525 0.062 25,77 29.34 116 353.8 11346. 37.73 8437

N STG LENGTH WEIGHT
2 13.49 57«17

A8 REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR



DUCT
M NO VEL T TOT P TOT P STAT AREA GAM
0.550 350. 1127. 595416. 490421. 0.1122 1.3127

PR TR AD EF PO T0 T0.1
3.7081 1.2928 (.8600595415.9 1126.5 1126.5
H IN H 0ut AREA FLOW HP
T37.29 553,26 048 62.40 2533,

ko okt kkxkmk TOTAL TURB WEIGHT IS 57T.166
e ek ook ok e

* *

% LPT 8

* *

e e sk e sk ek D

DUCT

M NO VEL T TOT P TOT P STAT AREA GAM
0.550 350. 1127. 595538. 490523, 0.1122 1.3127

U TIP STRESS DEN W/AREA TR H/T
221.6 B807Z.8 0.008 3.793 1.000 0.765

TURBINE 8 MECHANICAL DESIGN
H/T N STG LOADING AREA
0.765 2,000 0.243 0.112
ut RTIP RHUB DEL H RPM TORQ
221.6 29.3 91.6 T7216.9 20419.6

STAGE 1
0ISK BLADE VANE HWD CASE AR

2429 1014 29.95 1763 4449 2.00

PP DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.4669 45.8 0.550 0.112 22.42 29.32 80 221.6 8073. 04 +49 12.11

STAGE 2

DISK BLADE VANE HHWD CASE AR

3.13 12.50 36.93 15.43 4.22 3.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
15156 45.8 0.575 0.153 22.42 31.48 98 237.9 11045, T2.22 10.60

FRAME ®T = 78.11

N STG LENGTH WEIGHT
2 34.06 212.82

DUCT
M NO VEL T TOT P TOT P STAT AREA GAM
0.600 352. 956. 267825. 212419. 0.2166 1.3249

PR TR AD EF PO 10 To.1
2.2236 1.1779 0.8600267824.9 S56.4 956.4
H IN H ouT AREA FLOW HP

553.29 461.67 1.56 62.40 1261.

A-9



s Gt de e oo ek ek TOTAL TURB WEIGHT IS 212.822

e sk b o A ok o ksl e e
* ¥
* AUG 10 *
* %
e e ok ook ke sk 2
BURNER NUMBER

RIN ROUT

10
LE

0.0 6l.264
CAS WT LIN WT

10.8

s ok oo e koo koo
* *
¥ NOZ 11 %
* *
e ek ok e koo ok 2
NOZZLE 11

WEIGHT= 258407 LENGTH=

ok ko Aok ok Ao
* %
* DUCT &4 %
* *
ookt st kb ook 2
pucT , 4

5.4

MGTH

484000

NOZ WT
134.3

MACH
0.143

INC WT

g.0

WSPEC

58.089
FRAME
199.5

122.528 TR WT=

RH= 40.0708 RT= 44.9444 LENG=157.8737
AREA= 0.1302 RHGO=.0046504%
DUTER CASE= 7.0493 INNER CASE= 6.2849 TOTAL=13.3342

e e e ook ek ke
% #
* SHAF 12 *
%* S
gk ek kg2
SHAFT 12
DO D1
$.00  7.65

ook e e e e o koo ek
* *
% . SHAF 13 =
* %
e e e oo ke ok ook 2
SHAFT 13
Do DI
11.05 10.02

st e sk e o ok ok ek
* *
#* ACCS WT =x
% ¥
e ek e sk el ek D

LENG
123.81

LENG
45.72

ACCS WT= 136.721

DN
0.65

DN
1.27

WT
18.16

WT
6.50

A-10

0.0

WTOT



WEIGHT INPUT DATA 1IN
WEIGHT OUTPUT DATA IN SIU

COomMp
NO

o~NerundsWNe

10
11
12
13

TOTAL

WT
EST

BARE ENGINE WEIGHT= 1625.

coump
LEN

34,

122.
123.
Q.
0.

ACCU
LEN

O.
73
T3

231.
i38.
183.
197.
231.
231.
353.
475

0.

0.

ESTIMATED TOTAL LENGTH=

ENGL

UNTITS
UNITS

UPSTREAM RADIUS

RI

.
23.
Oe
40.
23.
22
26'
22.
11.
Ge
D.
23.
23.

4T5.

RO

0.
5le

O.
45.
32.
33.
28.
29.
40.
61.
61l.
51.
32.

ESTIMATED MAXIMUM RADIUS=

A-11

RI

O.
0.
O
G.
O.
0.
O.
Oa
50.
C.
0.
26.
0.

RO

0.
O
Oe
0.
0.
0.
0.
0.
S54.
O.
0.
Z28.
0.

DOWNSTREAM RADIUS

RI

Q.
33.
33.
40
27,
22
26,
22.
1i.
0.
0.
0.
Q.

ACCESSORIES= 136.72

RO

QOa
45.
%0.
45
29
33.
32.
35.
54.
61l.
56.

0'

0.

RI

O.
0.
40.
0.
0.
Oe
Q.
C.
0.
0.
0.
0.
0.

6la

RO

O.
0.
45,
0.
0.
0.
0.
Q.
O.
0.
0.
0.
0.

NSTAGE

CoO0OCONNMNOQOOOWO
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c DDDODDDDDDDODDODDRODRODDDDDDDDDDDDODDDDDDDDD }
C CCCLCLLCCeeee PPPPPPPPP T TTTTTTTT )
C ceceecceceee c CCCCCCCCCCPRPPPPP TTTTTT T )
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TR o —" Ly T} crL- C/L—— €/ L= Cf Lmmm e nC f L mmmm G f L— e } [ L e C/Lmmm—mC /L -C/L c/L (o] R— oY ] I— —
UPDATED INPUT DATA TO REFLECT CALCULATED INPUT
COMPONENT
NO. TYPE DATINPL DATINP2 DATINP2 DATINPG DATINPS DAT INP6 DATINPT DATINP S DATINP O
1 INLET  0.23850D 03 0.0 0.14696D 02 0.0 0.0 0.900000 00 0.0 0.0 0.0
2 COMPRESR 0.180000 Ol 0.0 0.40000D 04 0.37610D 04 0.26590D 03 0.376200 04 0.10113D Ol 0.376300 04 0.992220 00
3 SPLITTER 0.77000D0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 DUCT 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 COMPRESR 0.130000 01 0.260000-01 0.514550 04 0.37070D 04 0.614180 02 0.37080D 04 0.90909D 00 0.370900 04 0.13246D 01
& DUCT B 0.10000D 00 0.0 0.0 0.265000 04 0.940000 00 0.18300D 05 0.0 0.0 0.0
7 TURBINE 0.400000 01 0.10000D Ol 0.46733D 00 0.380100 04 0.706450 00 0.38020D 04 0.967270 00 0.90244D 00 0.10000D 01
8 TURBINE 0,25000D 01 0.0 0.385770 00 0.38030D O4 0.72633D 00 0.38040D 04 0.940120 00 0.815580 00 0.10000D 01
9  MIXER 0.70773D 03 0.63925D 03 0.240000 00 0.0 0.0 0.0 0.0 0.0 0.0
10 DUCT B 0.600000-01 0.0 0.0 0.0 0.900000 00 0.183000 05 0.0 0.0 0.0
11 NOZILE  0.47288D 03 0.10000D0 0i 0.0 0.0 0.980000 00 0.100000 Ol 0.0 0.0 0.10000C 01
12 SHAFT  0.400000 04 0.100000 Ot 0.100000 01 0.100000 0L 0.100000 0l 0.100000 01 ©.100000 01 0.10000D 01 0.100000 01
13 SHAFT  0.600000 04 0.10000D 0f 0.100000 01 0.100000 01 0.100000 01 0.100000 01 0.100000 01 0.100000 01 0.100000 Ol

CASE IDENTIFICATION SIMPLE MODEL ’



€l-v

FLOW WEIGHT
STATION FLOW
STATPL
1 0.23850D 03
2 0.238500 03
4 0.23850D 03
5 0.124750 03
6 0.13124D 03
7 0.35034D 01
8 0.13405D 03
9 0.13756D 03
10 0.13756D 03
11 0.10375D 03
12 0.241310 03
13 0.241310 03
14 0.24131D 03
15 0.10375D 02
COMPONENT
NO. TYPE DATCOUTL
1 INLET 0.0
2 COMPRESR —-0.16%12D 05
3 SPLITTER 0.770000 00
4 DuCT B Q.0
5 COMPRESR ~0.339490 05
& DPUCT B 0.0
7 TURBINE 0.339¢90 05
8 TURBINE 0.18912D 05
< MIXER 0.707730 03
10 DUCT B 0.0
11 NOZLLE 0.137850 05
12 SHAFT 0.0
13 SHAFT 0.0
MACH= 0.0 ALTITUDE=
AIRFLOW (LB/SEC)
NET THRUST

TOTAL TINLET DRAG
INSTALLED THRUST

SIMPLE MODEL

&0 LONG=F,DRAW=F,BOAT=T,SPILL=T,AMINDS=1,6 &END

TOTAL
PRESSURE

STATP2
0146960
0.132260
0.378280
0.378280
0.355810
0.35581D
0.320220
0.863760
0.388490
0.378280D
0.374010D
0.35157D
0.35157D
0.378280

DATOUTZ
0.0
0.40000D0 04
0.0
0.0
0.600000D
Q.100000
0.6C000D
0.400000 04
0.63925D 03
0.6600000-01
0.18379D 04
0.400000 04

04
(¢]4]
04

0.50000D O4

0.

238.50

13785.01
0.0

13785.01

TOTAL

STATION PROPERTY OUTPUT DATA

TEMPERATURE

STATP3
0.51867D
0.51867D
0.72687D
0.72687D
0.14356D
0.1435640
0.26500D
0.20278D
0.17216&D
0.726870
0.131570
0.13157D
0.13157D
0.72687D

0.100000D
0.10387D
0.0

0.239230
0.400000

03
03
03
03
04
04
04
04
04
03
04
Q4
04
03

0l
o1
01

0l
04

FUEL/AIR
RATIC
STATP4

0.21425D0-01
0.20868D0-01
G.208680-01
0.0

0.11790D0-01
0.11750D-01
0.117900-01
0.0

REFERRED

FLOW

STATPS
0.238500
0.264990
0.109690
0.619700D
0.90183D
0.0
0.135060
0.46276D
0.948010
0.477L70
0.151010
0.160650
0.160650
G. 477170

03
03
Q3
0z
01

02
02
02

COMPONENT QUTPUT DATA

DATOUT4
0.10000D 01
0.180000 Q1
0.0
0.0
0.130000 01
0.214250-01
0.400000 01
0.250000 01
0.10114D 0}
0.0
0.48393D 03
0.40000D 04

0.500000 04 0.60000D 04

RECOVERY= 0.9000

GROSS THRUST

TSFC

TOTAL BRAKE SHAFT HP
INSTALLED TSfFC

DATQUTS
0.10000D 01
0.400000 04
0.0
0.0
0.51455D
0.0
0.467330
0.38577D.
0.472740D
0.0
0.47288D
0.0

G4
00
00
a3

03

0.0

0 ITERATIONS

13785.01

0.7343
0.0

0.7343

MACH
NUMBER
STATPG

DATQUTE
0.0
0.1000060 O1
0.0
0.0
0.98500D
0.101230D
0.568000
0.52440D
0.16T730
0.0
0.100000
0.0

00
05
04
04
03

01

0.0

2 PASSES

STATIC
PRESSURE
STATPY
0.0

0.37401D 02
0.0
0.0
0.187000 Q2
0.14696D 02
0.374010 02

DATOUTT
0.90000D 00
0.265900 03
0.0
0-0
0.614180 02
.0
0.706450 00
0.726330 00
0.0
0.0
0.98000D 00
0.0

0.0

FUEL FLOW (LB/HR)
NET THRUST/AIRFLOW
BOATTAIL DRAG
SPILLAGE + LIP DRAG

FLOW ERROR
STATPB

QOCOoOO0QCOO0OOQOQRO0
[ R
QOOOLCOoOOOOLOOC

DATOUTS
0.10000D 01
0.870000 00
0.0
0.0
0.87000D0 00
0.94000D0 00
0.86000D 00
0.860000 G0
0.949900~16
0.0
0.18721D 01
0.0

10122.81
57.7968

0.0
0.0

INTERFACE CORRECTED

DATQUTS
0
86000 01

01
04
0l
0l
0l

0.
0.2
0.0
0.0
0.940600
0.26500D
0.370730D
0.222340D
0.10000D
0.0
0.239230
0.0

0L


http:13785.01
http:13785.01
http:10122.81
http:13785.01

Cﬁ§iﬁﬁ5 TABLE DATA INPUT SUMMARY 16 TABLES
galblnﬂ‘ pOOR:
e HF TABLE NUMBER REFERENCE NUMBER  ARRAY LOCATION

D
§5§ﬁ§gqgg,?ﬂﬁﬂa 1 3761 1
ORI 2 3762 1075
3 3763 2149
4 3704 3223
5 3705 4297
6 3706 5371
7 3707 6445
8 3708 7681
9 3709 8917
10 3801 10153
11 3802 10606
12 3803 11203
13 3804 11656
14 3901 12397
15 3902 12799
16 3903 13213
DATA STORAGE ALLOCATION 20000
DATA STORAGE NOT USED £385
&D MODE=1,
IWT=T,

KONFIGL(Lls1)="INLT*+140+2¢0,3SPEC{191)=23Be5+4%0y0e9,

KONFIG(142)="COMP* +2+0+4+04SPEC(1+2)1=1484+0+14376141+3762519376331+0905¢8752486,
|

KONFIG(144)=*DUCT"411+0415,04SPEC{1+4)=6%0,
KONFIG({1+3)0="SPLT"44,0:5+11,SPEC(L43)=477,y

KONFIG(145)="COMP* 454046+ TsSPEC(L95)=1439.026114370711+3708:1:37099140+0,.87,
9.406,4.985,

KONFIG(1,6)="DUCT"+6+0+s8+0+SPEC(1+6)=.104+0+0,2650,.9%4,18300,
KONFIG({14T)=*TURB® 48+7+y940,SPEC(L1+7)=44151+3801+143802y19191919.86+5680,1,
KONFIG{1,8)='TURB*+9+0,10+0,SPEC(1y8)72.5+0+1+3803+1+380441y19131y.86+5244,1,
KONFIG(149)}="MIXR*410+415412+0+4SPEC(149)=030442%y
KONFIG(1+10)=*DUCT"41240+13,0+SPEC(1+10)=+0643%0,.90+18300,
KONFIG(1,11)="N0OZ2Z%+13,0+14,0+SPEC(1,11)=0414+0+40,.98;1:0,0,51,
KONFIG(14312)="SHFT" ;2+840,0,SPEC(1412)=4000,83%],
KONFIG{(1,13)="SHFT",5,7+0+0,SPEC(1,13)=6000,8*1,
KONFIGELs14)="CNTL" s+ SPCNTL(L1+14)=1,84"STAP' 4841340414
KONFIG{1:15)=*CNTL*ySPCNTL{1,15)=1,474'STAP*48+9,0+1,
KONFIG(1,16)="YCNTL?,SPCNTL(1+156)=1,5,7STAP",8,8,0,1,
KONFIG(1y17)="CNTL"3SPCNTL(1+17)=1,3,'D0UT",8,940+1,
KONFIG(1,18)="CNTLYsSPCNTLI{1,18)=1,2,'STAPY,8,5,041,
KONFIG(14+19)="CNTL* ¢+ SPCNTL(1+19)=141+"STAP'48,2,0,1,
KONFIG(1420)="CNTLY,SPCNTL{1,20)=1,12+"00UT*+8+12,:0,1,

KONFIG{1:21b=YCNTL?" 1SPCNTL(1$21’=19131'DGUT',B, 12,0,1,

&END

THE FOLLOWING REPRESENTS THE CONFIGURATION FOR MOOE= 1
SIMPLE MODEL
CONFIGURATION DATA 15 STATIONS 21 COMPONENTS

COMPONENT NKIND COMPONENT UPSTREAM DOWNSTREAM
NUMBER TYPE STATIONS STATIONS

A-14


http:KONFIG(1,3)='SPLT%,4,0,5,11,SPEC(1,3=.77
http:KONFIG(1,2)='COMP',2,0,4,0,SPEC(1,23=1.8,0,1,3761,1,3762,1,3763,1,OO,.87,2.86

SI-V

14
15
16
17
18
19
20
21

Do=-go-wmpuwnr

c
S

C

| ol
~ONOVMUITN DN -

Pt et e et et
NN NN NN

INLET
OMPRESR
PLITTER
DUCT B
OMPRESR
DUCT B
TURBINE
TURBINE

MIXER
pucT B
NDOZZLE

SHAFT

SHAFT
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

,d
OO N

- [t pb
[NV VY Yo I VR TURT B VIO N e

el

CONTROL INFORMATION

VARY
VARY
VARY
VARY
VARY
VARY
VARY
VARY

DATINP
DATINP
DATINP
DATINP
DATINP
DATINP
DATINP
DATINP

CASE IDENTIFICATION

aF
OF
oF
OF
OF
aF
OF
OF

P e e e e e

SIMP

COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT 12
COMPONENT 13

HFPpLUUug e

LE MODEL

OCOOOCOCONPOOUVO~NOOCOOOQ

THAT
THAT
THAT
THATY
THAT
THAT
THAT
THAT

P e
OpWLWNO WO

WMoy oo

o

STATP
STATP
STATP
DATOUT
STATP
STATP
DATOUT
DATOUT

oomuPd N
rd

oo omee 0w

O00OQOOCOOLOoOOLOOOO~NO—ROO

OoF
DF
OF
OF

OF
OF
OF

FLOW STATION
FLOW STATION
FLOW STATION
COMPONENT 9
FLOW STATION
FLOW STATION
COMPONENT 12
COMPONENTY 13

13 EQUALS

9 EQUALS

8 EQUALS
EQUALS 0.0
5 EQUALS

2 EQUALS
EQUALS 0.0
EQUALS 0.0

0.0
0.0
0.0

0.0
0.0



9I-v

COMPONENT
NO. TYPE
1 INLET
2 COMPRESR
3 SPLITTER
& DUCT B
5 COMPRESR
& DUCT B
7 TURBINE
B TURBINE
S MI XER
10 ODUCT B
11 NOZILE
12 SHAFT
1z SHAFT
14 CONTROL
15 CONTROL
16 CONTROL
17T CONTROL
18 CONTROL
19 CONTROL
20 CONTROL
21 CONTROL

DATINP1
0.238500 03
0.180000 01
0. 770000 00
G.0
0.130000 01
0.100000 00
0.400000 0Ot
0.250000 01
0.0
0, 600000-01
0.0
0. 400000 04
0.600000 04
0.0

ATINPZ

6000D-01

00000 01
00000 01

D
¢
o
0
0]
2
o
100000 01
0
0
o
1
1
100000 01
0

COOoOCOoOOOLOOOQOOO

DATINP3
0.0
0.100000 01
0.0
C.0
0.100000 01
0.0
0,100000 01
0,100000 01
0.24000D 00
0.0
0.0
0.100000 01
0.10000D 01
0.0

CoOQOoOODO0
* 9
COOOoCOOoCO

INPUT DATA

DATINPS
0.37610D 04
0.0
0.0
0.370700 04
0.26500D 04
0.280100 04
0.380300 04
c.0
0.0
¢.0
0.10000D 01
0.100000 Q1
0.100000 01

0.100000 01
0.10000D 01
6.10000D 01
0.10000D 01
0.100000 o1
0.10000D Q1
0.10000D0 01

' DATINPS
0.0
0.100000
0.0
0!0
0.10000D
0.94000D
0.100000
0.100000
0.0
0.90000D
0.980000
0.100000D
0.100000
0.0

COCOoOCoOQ
R
[=N-NeN-Ralele)

01

01
0o
0l
01

00
00
01
01

DATINPé
0.500000 00
0.37620D0 04
0.0
0.0
0.37080D0 04
0.183000 05
0.38020D0 04
0.380400 04
0.0
0.18300D 05
¢.10000D0 01
0.100G0D 01
0.100000 O}
0.806000 01

0.800000D 0}
0.80000D 01
0.0

0.80000D0 01
0.800000 0Ol
0.0
0.0

DATINPT
0.0
0.100000 01
0.0
¢.0
0.100000 01
0.0
0.10000D 01
¢.100000 01
0.0
0.0
0.0
0.10000D 01
0.10000D Ol
0.0

0.0
0.0
0.80000D Q1
.0
0.0
0.80000D0 01
0.80000D0 01

DATINPSB
0.0
0.37630D 04
0.0
0.0
0. 370%0D 04
0.0
0.10000D 01
0.140000 01
.0

00060 01

[aN=NaleNa Nl

.0
IO
.100000 01
.1
0

OCOoO0CCoCOOO

[~R=N-NoRoNal ol

DATINPS
0.0
0.100000 01

00000 a1

0000 01
0000 01

oo oOQooOC
oo

& 8 & B & * B

COPOHOR

0.10000D0 01
0.10000D0 01
0.100000 Q1
0.100000 01

0.100000 01
0.100000 01
0.100000 01
0.10000D 01
0.100000 01
0.10600D 01
0.100000 01



MODE 1 NOW BEING USED

&EW

IPLT=T,

IS1I=F,

I1S5I0=F,

10UTCD=2, ,
ILENG(1)=2¢3+5+6,4T798:94104+11
TWMEC{1 42 ="FAN ',1,1,443%0,
TWMEC(14+3)="SPLTY,6%0,
IWMEC{1,4)='DUCT*,3,5%0,
IWMEC (1 45)="HPC %41,4244%0,
IWMECI{146)=fPBURY +195%0,
TWMEC(Ls7)=*HPT '40154=5+3%0,
IWMEC{1,8)}=tLPT 1 s1424+743%0,
IWMEC(149)="MIX *,6%0,
IWMEC(1,103=tAUG *,6%0,
TWMEC(1+11}F="NOZ *42,-1044%0,
INMEC{].'].Z’:'SHAF'fli 813*012,
TWMECL1,13)=tSHAF" 42,7 +3%0,5,
LENC

e etk deog kR Bk

* *

* FAN 2 =

%* 3%

e e ok ok ook ok 2

DUCT

M NO VEL T TGT P TOT P STAT AREA GAM

0.550 596. 519, 1905. 1551. 6.7289 1.4005

U TIP STRESS DEN W/AREA TR H/T
1258.9 26757.6 0.168 2.302 1.800 0.450

COMPRESSOR 2 MECHANICAL DESIGN

LOADING N STG CIAM U TIP C RPM C RPM
0.874 3.00 39.33 1258.9 T335.4 7T335.4

FRAME WT = 92.60

STAGE 1
WD WB WS WN WC cL RHOB RHOD AR
€2. 50. 50. 0. 22. 6.3 0.168 0.168 4.00
PR DEL H MACH AREA R HUB R TIP NB U TIP

1.4789 16.7 0.550 6.729 B8.85 19.67 &8 1258.9 26758.

STAGE 2
WD WB WS WN WC ctL RHOB RHOD AR
B6. 29. 29. 42. 18. 5.3 0.168 0.168 3.50
PR DEL H MACH AREA R HUB R TIP NB U TIP

1.4155 16.7 0.517 5.057 10.80 18.67 78 1194.9 20358.

STAGE 3
WO WB WS WN WC CcL RHOB RHOD AR

92. 19. 19. 38. 15. 4.7 0.168 0.168 3.00
PR DEL H MACH AREA R HUB R TIP NB U TIP

1.3671 16.7 0.483 3.964 11.90 °'17.98 83 1i51.1 16067.

FRAME WT = 278.15
A-17

STR

STR

STR

WE IGHT
184.

WE IGHT
203,

WEIGHT

184%.

TIN
519.

TIN
588.

TIN
£€58.



N STG WEIGHT LENGTH
3 940.48 24 .49

pucTY
M NO VEL T TOT P 10T P STAT AREA GAM
0.450 582. 7T27. 5447, 4743, 342206 1.3951
PR AD EF PO 70 HP
2.8600 0.8700 5447.2 726.9 16910,
HI HO Wi CWI

123.95 174.07 238.50 265.00

FdxkARRiok kR ok ek TOTAL COMP WEIGHT IS 940.481

e e stk e e ok ok ok
* *
%  HPC 5 %
* %
e et e ek adenok ok 2
DUCY

M NO VEL T TOT P TOT P STAT AREA GAM
0.400 520. 7T27. 5447. 4880. 1.9973 1.3951

U TIP STRESS DEN W/ AREA TR H/T
1385,1 25943.6 0.168 0.720 1.200 0.700

COMPRESSOR 5 MECHANICAL DESIGN

LOADING N STG DIAM U TIP C RPM C RPM
0.650 9.00 26.80 1144.7 11590.1 9730.5

FRAME WT = 129.77

STAGE 1

WD W8 WS WN WC CL RHOB RHOD AR

32. 1l4. 14, 28. 8. 3.1 0.168 0.168 3.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.4051 19.8 0.400 1.997 9.38 13.40 94 1355.1 25944. 95. 7127.

STAGE 2

WD WB WS WN WC cL RHOB RHQD AR

27 8. 8. 23. 6. 2.6 0.168 0.168 2.81

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.2600 19.8 0.389 1.536 9.93 13.00 112 1314.6 19975. 72. 808.

STAGE 3
WD W8 WS WN WC cL RHOB RHOD AR
21. 6. 6. 19. 5 2.2 0.168 0.168 2.63

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.3243 19.8 0.378 1.215 10.29 12.71F 129 1285.7 15816. 56. 889,

STAGE 4

WD WE WS HN WC CL RHOB RHGD AR

17. 4a 4o 17. 4o 1.9 0.168 0.168 2.44

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.2951 19.8 0.367 0.984 10.54 12.50 146 1264.4 12815, 46, 970.

A-18



STAGE 5

WD WB WS WN WC CL RHOB RHOD AR

14. 3. 3. 15. 4, 1.7 0.168 0.168 2.25

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2709 19.8 0.356 0.812 10.73 12.34 162 1248.4 10588.

STAGE 6

WD WB WS WN WC CL RHOB RHGD AR

12. 3. 3¢ 14a 3. 1.5 0.168 0.168 2.06

PR DEL H MACH AREA R HUE R TIP NB U TIP STR
1.2506 19.8 0.344 0.682 10.87 12.22 175 1236.1 8895.

STAGE 7

WD WB WS WN WC CcL RHOB RHOD AR
20. 4. 4. 13, 3. i.4 0.286 0.286 1.88

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
12333 19.8 0.333 0.581 10.97 12.13 185 1226.5 12905.

STAGE 8

WD WB WS WN WC CL RHOB RHOD AR

18. 3. 3. 12. 3. led 0.286 0.286 1.69

PR DEL H MACH AREA R HUB R TIP NB U TiP STR
1.2183 19.8 (.322 0.502 11.06 12,05 192 1218.9 11139

STAGE 9

WD WB WS WN WC cL RHO8 RHOD AR

17. 3. 3. 12 3. l.4 0.286 0.286 1.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2053 19.8 0311 0.438 11.12 11.99 195 1212.8 9726.

N STG WEIGHT LENGTH
9 593.11 18.07

pucTt ‘
M NO VEL T TOT P TOT P STAT AREA  GAM
0.300 544. 1436. 51236. 48231.  0.3874 1.3539
PR AD EF PO 70 HP
9.4060 0.8700 51235.9 1435.6 33965.
HI HO Wi CHI

174,07 352.23 134,75 61.97
skl ek ko dokk kkkkkk TOTAL COMP WEIGHT IS 593.109

sk e ook ke Rk
* *
¥ PBUR & =
%* *
Rtk Aok ek 2

BURNER NUMBER 6
RIN ROUT LENGTH MACH WSPEC
S.414 13.363 18.000 0.055 4,596
CAS WT LIN WY NOZ ®T INC WT FRAME WTOT
26.0 42 .5 17.9 18.3 162.2 266.8

A-19

WEIGHT TIN
39. 1049.

WEIGHT TIN
34. 1128.

WEIGHT TIN
43. 1206.

WEIGHT TIN
40. 1283.

WEIGHT TIN
38. 1360.



e sie sk e ok ook ek

* *
x MPT 7 %
* %
e st okl e e ek 2
pucT

M MO VEL T TOT P TOT P STAT AREA GAM
0.300 720. 2621. 46112. 43515. 0.6059 1.29é&8

U TIP STRESS DEN W/ AREA TR H/T
1045.1 15157 .4 0.286 0.413 1.000 0.860

TURBINE 7 MECHANICAL DESIGN

H/T N STG LOADING AREA

0.860 2.000 C.250 0.606
Ut RTIP RHUB DEL H RPM TORQ
1045.1 10.3 8.9 174.5 115%90.1 184717.

STAGE 1
DISK BLADE VANE HWD CASE AR
8.0 6.0 22.3 27.9 6.3 1.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.8453 87.3 0.300 0.606 8.89 10.33 101 1045.1 15157. T0.58 3.38

STAGE 2
DISK BLADE VANE HWD CASE AR
10.2 12.7 4647 37.0 9.2 1.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
2.0063 87.3 0.375 0.865 8.55 10.62 72 1073.8 21644. 115.79 4. 84

N STG LENGTH WEIGHT

2 8.22 186.37
DUCY
M NO VEL T TOT P TOT P STAT AREA GAM
0.450 947. 2028. 12436. 10910. 143959 1.3127
PR TR AD EF PO T0 TO.1
33,7081 1.2928 0.8600 12435.6 2027.7 2027.7
H IN H OUT AREA FLOW HP

69%.28 524.74 5.17 137.56 33969.

deokededk deekobkak Aok ek kdkk TOTAL TURB WEIGHT IS 186.369
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e desdeoke ek o ok ok ok

* *
* LPT 8 %
* %
% s et o ook okok 2
DuUCT

M NO VEL T TOT P TOT P STAT AREA GAM
0.450 947. 2028. 12438. 10913, 1.3957 1.3127

U TIP STRESS DEN W/AREA TR H/T
602.1 13984.5 0.2886 1.275 1.000 0.526

TURBINE 8 MECHANICAL DESIGN
H/T N STG LOADING AREA
0.526 3.000 0.250 1.396
uT RTIP RHUB DEL H RPM TORQ
602.1 9.4 4.9 86.9 T335.4 145306.

STAGE 1
DISK BLADE VANE HWD CASE AR
1.3 48.1 1l42.1 20.0 13.2 2.00
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.2867 29.0 0.450 1.396 4.95 9.41 39 602.1 1398B4. 224.80 T.82

STAGE 2 ,
DISK  BLADE VANE HWDO = CASE AR

1.0  49.2 145.3 12.3 1l.1 3.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR  WEIGHT LENGTH
1.3044 29.0 0.483 1,656 4,30 9.72 50 622.1 16596. 218.77  6.33

STAGE 3
DISK BLADE VANE HWD CASE AR

0.5 6l.8 182.¢ 6.7 10.9 4.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.3246 2%5.0 0517 2.001 3.26 10.12 55 647.6 20051. 262.58 6.02

FRAME WT = 102.56

N STG LENGTH WEIGHT

3 26.90 808.72
DUCT
M NOD VEL T TOT P TOT P STAT AREA GAM
0.550 1062. 1722, 5594. 4600 2.4638 1.3249
PR TR AD EF PO 10 T0.1
2.2236 141779 0.8600 B5593.7 1721.5 1721.5
H IN H out AREA FLOW HP

524,77 437.87 16.80 137.56 1691:Z.

vk ke dedicstedeok koo okkokkk TOTAL TURB WEIGHT IS 808.718
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3 e e e e e e e ok $e

* %*

* AUG 10 *

* *

;e ek ook Seokokok ok 2

BURNER NUMBER 10
RIN ROUT LENGTH MACH WSPEC
0.0 22.068 54.000 0.172 14.214

CAS WT LIN WT NOZ WT INC WT WTOT
2243 123.5 278.8 g.0 42407

e 2k e oo e e ook ke ofe e v

* %

* NOZ 11 *

% *

kool ok Kok ek 2

NOZZILE 11

WEIGHT=  476.27 LENGTH=  44.136 TR WT= 0.0

e st e sheobe o ot el ot ek ok

* %

% DUCT & =

* *

e e ek e e okook ek 2

DUCT o 4

RH= 16.53 RT= 16.53 LENG= T1.19

AREA= 0.0 RHO=.168
CAS WT INC WT WTO0T
15.5346 15.5346 31.0693

sk dolok kg

* ¥

* SHAF 12 =%

* *

ke dok ek e ek 2

SHAFT 12
DO DI LENG DN WT
2,76 0.0 44.29 0.51 T75.57

s e oo e e e e e R
* £
% SHAF 13 *
# *
i sieok e e e e ek kR 2
SHAFT 13
DO bl LENG DN WY
3. 76 3.16 18.00 1.11 16.79

e ek feskok dedkok ok ok
* ]
£ ACCS WT %
* %
s el de e e o ek ek 2

CCS WT= 334.358
ACCS A-22



WE IGHT INPUT DATA IN

CoMpP
NG

LU RN G B R TUR AN

10
11
12
13

TOTAL

WT
EST

BARE ENGINE WEIGHT= 3820.

COMP
LEN

0.
24 .
0.
1.
18.
18.
8.
27
0.
54.
4t o
o.
O.

ACCU
LEN

0.
24.
24.
96.
43
6l,
69.
96.
96.

150.
194,

0.
0.

ESTIMATED TOTAL LENGTH=

ENGL UNITS
WEIGHT QUTPUT DATA IN ENGL UNITS

UPSTREAM RADIUS

RI

194,

RO RI RO
0’ 0. 0.
20. O. 0.
0. Qe 0.
17. O. 0.
i3. O. 0.
13' 0. 0.
10. 0. 0.
9. O 0.
15 15. Z21.
224 0. 0.
22. O. G.
20. 9. 10.
13. 0. 0.
ACCESSORIES=

ESTIMATED MAXIMUM RADIUS=

A-23

DOWNSTREAM RADIUS

RI

0.
13.
i3.
17.
1l1.

Se

8.

0.

0.

Qe

0.

0.

C.

334,36

RO

0.
18.
i6.
17.
i2.
13.
il.
11l.
Z2l.
22.
20.

O.

0.

RI

0.
0.
1é6.
Oe
C.
O.
0.
O.
G.
o.
0.
0.
0.

22,

RO

0.
0.

NSTAGE

COO0OQCQUWNODOVWOO WO


http:ACCESSORIES334.36
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CeCLLCRLCCeeeec )
C SPLNSECTCOCDLCDIDODDDRF CCDDGLLNCHRENDDDDDD OO DO0E )
C {Crenecec PPPEPPPP )
(  CCCCLECCCLCr  CLrCC{CCCPPPOPPPPP  TTTTITTT TTTTTITTITT )
tecc ceee PEATTTTTITITITITTT T )
T T )
TTTTTITTTT™ T )
TTITTIITTT )
B A A R R R L C/LmmmmmCf Lmmmm =/ L= e ¢/l mmmmm Crp = C/L=mmm= C/Lmmmmn ClLmmnmmm R
»
(%]
E-S

UPCATEC INPUT DATA ™0 REFLSCT CALCULATED INPUT

CCHMPONENT
N TYPE CATINP] DATINPZ DATINP 2 CATINFS CATINPS DATINPS CATINPY DATINPS DATINPO
1 INLET 0.23850D0 03 0.0 J.146%6D 02 0.0 0.0 0.906000 Q0 0.0 0.0 0.0
Z COMPRESF  (0.180000 0! 0.0 0.+0000D0 04 0.37610C 04 0.265900 03 0.37620D 04 G.101130 01 0.376300 04 0.952222 QO
2 SPLITTER (.770000 OCG 0.0 Gy 0.0 0.0 0.0 0.0 0.0 0.0
& LUCT B 0.0 0.0 0.0 G.0 0.0 0.0 0.0 0.0 Q0.0
© COMPRESR  0.13000D 0l 0.260000-01 0.514550 04 0.37070C 04 0.61418D 02 (Q.37080D 04 0.90909D0 00 0.37090D 04 0.132460 01
fF NUCT 8 0.100000 GO 0.0 J.0 0.265000 04 0.940000 00 0.18300D0 G5 G.0 0.0 G.0
7 TURBINE 0.40000C 01 04100000 01 0.467330 00 0.38010U O« 0.T06450 00 0.38020C 04 0.967270 00 0.90244D 00 0.100000 0Ol
8 TURBINE 0.250000 01 0.0 0.385770 00 0.38030D 04 0.72633D 00 0.380400 04 0.540120 00 0.81558D 00 0.100000 01
S MIXER 0.707730 62 0.£3925D 0% 0.240000 00 0.0 0.0 0.0 0.0 0.0 0.0
10 LUCT 8 0.600000-01 0.0 0.0 0.G 0.900000 00 0.183000 0 0.0 0.0 0.0
11 NOZZLF 0.47288C 02 0.10000D0 G1 0.0 0.0 0.980006D0 60 0.100000 0L 0.0 0.0 0.100000 0Ol
12 SHAFT 0.4000G0 04 0.100000 01 0.100000 01 ©0.10000C ©01 0.100000 01 0Q.10000D OL 0.100000 Ol 0.10Q0000 01 0.10000D Ol
i3 SHART 0.£00002 04 0.100000 01 ©.,100000 01 0.10000D 01 0.,1Q0000 01 0.100000 0L 0.1000060 G1 0.100000 GI 04103000 01

CASF TDENTIFICATIOUN SIMPLF MODEL



STV

STATION PROPERTY OUTPUT DATA

FLChw WE IGHT TOTAL TOTAL FUEL/AIR REFERRED MACH STATIC INTERFACE CORRECTED
STATION FLOW PRESSURE TEMPERATURE RATIO FLOW NUMBER PRESSURE FLOW ERZOR
STATP] STATPZ2 STATP3 STATP4 5TAYPS STATPS STATP? STATPS
1 0.23850D 03 0.146940 02 0.518467D 03 0.0 0.238500 03 0.0 0.0 0.0
pa 0.23850D0 03 0.13226p 02 (Q.51867D 03 0.0 0.264950 03 0.0 0.C 0.0
4 0.23850D 03 0.378280 02 0.72687D 03 0.0 0.109650 03 0.0 0.0 0.0
5 0.134750 03 0.378280 02 0.726870 03 0.0 0.619700 02 0.0 ¢.0 ¢.0
6 0.13124D 03 0.355810 03 0.14356D 04 0.0 0.90182D 01 0.0 0.0 0.6
7 0.35034D 01 0.355810 02 0.14356D 04 0.0 0.0 0.0 e.0 0.0
g 0.13405D 03 0.320220 03 0.26500D 04 0.214250-01 0.13906D 02 0.0 .0 ¢.C
g 0.13756D0 03 0.86376D0 02 0.20278D 04 0.2086B0-01 0.46276D 02 ..0 G.0 0.0
10 0.137560 03 0.388490 02 Q.17216D 04 0.20868D-01 0.94801lD 02 0.240000 00 O0.374010 02 C.0
11 0.10375D 03 0.378280 02 (0.726870 03 0.0 0.47717D 02 0.0 0.0 0.0
12 0.24131D0 03 0.374010 02 0.131570 04 0.11790D~01 ©.15101D 03 Q.0 0.0 0.0
13 0.24131D 03 Q.351570 02 (Q.13157D 04 0.117900-01 0.16065D 03 0.100000 Q01 O.187800 02 G.0
14 0.24121D 03 0.351570 02 0.13157D0 04 0Q.117S0D-01 0.160650 03 0.11729D 01 0.14696C 02 uv.C
15 0.103750 03 0.37828D 02 0.72687D 03 0.0 Q477170 02 0.12724D 00 0.37401D 02 0.0
COMPONENT DUTPUT DATA
COMPONENT B
hCs TYPE paTOUTL DATQUTZ2 DATOUT3 DATOUTS DATOQUTS DATOUTS DATOUTT CATOUTE DaTOUT S
1 INLET 0.0 0.0 0.0 0.100000 0} ©.10000D0 01 0.0 0.900000 00 G.lGCOOGD 0i 0.0
2 COMPRESR —0.169120 05 0.400000 04 0.0 0.18000D 01 0.400000 04 0.10000D 01 0.265500 03 0.870000-00 0.286000 01
2 SPLITTER 0.77000D GO 0.0 0.0 ¢.0 0.0 0.0 g.C Q. 0.0
4 DUCT B 0.0 0.0 G.0 0.0 0.0 0.0 0.0 G.0 0.0
¢ COMPRESR —=0.339690 05 0.40000D0 04 0.0 0.13000D0 01 0.514550 04 0.98500D0 00 0.614180 02 0.870000 00 Q.940600 01
& TucCT 8 0.0 0.100007 00 Q.0 0.214250-01 0.0 0.101220 05 0.0 G.940000 00 0.2650020 0O«
7 TURBINE 0.33969D0 05 0.60000D0 04 0.100000 01 0.400000 01 Q0.467330 00 O0.56B000D 04 0Q.70645D 00 0.860000 00 0.370730 Cl
8 TyxBINE 0.169120 05 0.400000 04 (.10000D 01 0.25000D 01 0.38577D 00 0.524400 04 0.72633D 00 (0.800000 02 (Qe222340 vl
< MIs-e 0.707730 D3 0.63925D0 02 0.10387D 01 0.10114D 061 0.47274D 03 0.16773D0 03 0.0 0.549500-1¢ 0.1000C) C1
1¢ Dducy B 0.0 0.600000-01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 iy
1l NOZILE 0.13785D0 05 O0.18379D 04 0.23923D0 01l 0.48393D 03 0.47¢88D 03 0.100000 01 0.980000 00 0.137210 01 0.23€230 01
12 SHAFT 0.0 . 0.400000 04 (©.400000 04 0.400000 04 0.0 0.0 0.0 G.G 0.0
13 SHAFT 0.0 0.600000 04 0.60000D0 04 0.600006D0 04 0.0 0.0 6.0 0.0 0.0
MACH= 0.0 ALTITUDE= 0. RECOVERY= 0.9000 0 ITERATIONS 2 PASSES
AIRFLOW {LB/SEC) 238.50 GROSS THRUST 13785.01 FUEL FLOW (LB/HR) 10122.81
NET THRUST 13785.01 TSFC 0.T343 NET THRUST/ATRFLOW 5T.7988
TOTAL INLET DRAG 0.0 TOTAL BRAKE SHAFT HP 0.0 BOATTAIL DRAG 0.0
INSTALLED THRUST 13785.01 INSTALLED TSFC 0.7343 SPILLAGE + LIP DRAG 0.0

SIMPLE MODEL
&D LONG=F,DRAW=F,BOAT=T,SPILL=T,AMINDS*1.&6 &END



TABLE DATA INPUT SUMMARY 16 TABLES

TABLE NUMBER REFERENCE NUMBER ARRAY LOCATIGN

1 3761 1
2 37¢2 1075
3 3763 2149
4 3704 3223
5 3705 4297
6 3706 5371
T 3707 6445
8 3708 7681
9 3709 8917
10 3801 10153
11 3802 10606
12 3803 11203
13 3804 11656
14 3901 12397
15 3902 12799
16 3903 13213

DATA STORAGE ALLOCATION 20000
DATA STORAGE NOT USED 6385

ED MODE=1,

IHT=T1

KDNFIG(111)=' INLTY 11!0,2!0’SPEC(1,1]=238‘514*0,0.9,
KONFIG{1,2)="COMP"+2,y0,4,0,5PEC{1,2)=1.8,0,1,3761,1,3762,1,+3763,130:0,+.87:+2.86,
1y

KONFIG(144)}='DUCT"+114041540,SPEC(144}=6%0,
KONFIG(ls3)="SPLT®4440,5,11,SPEC(1:3)=uT7,

KONFIG{145)="COMP*" 354046+ TsSPEC(1451=123540263133707+1+370821+370941404+04.87»
Q21064 .985,

KONFIG{1,6)="DUCT!46+048:0+S5PEC(1461=.10+40+,0,2650,.94,18300,
KONFIG(1:7)="TURB® 38,7+9+0,SPEC(1:+71=4,1+1,380141538024+1+1y1+14486+5680,14
KONFIG(14B)=TTURB*9930410s0¢SPEC(1481=2.54071¢3803+41+3804+191+1914.862524%4¢11,
KONFIG(Ll99)="MIXR'410:+15412+0+SPEC{13+9}=0409.24,
KONFIG(1,10)="DUCT'412,041340,SPEC(1,10)=.0643%0,.90,18300,
KONFIG{1411)="NDZ2Z" 13,0414 4045PECI{1511)=04130+0+.985140:0+1,

KONFIGI 1,12)='5HFT' 12?810101SPEC(1112)=400013*1’
CONFIG{1413)}=*SHFT"35+74040,:SPEC{1413)=6000,8%],
KONFIGE1414)="CNTL?,SPCNTL(1,14)=1,+8,"STAP'",8,413,041,
KONFIG(1+15)="CNTL*,SPCNTL(1+15)=1,7,*'STAP',8+9:0+1,

KONFIG(1+16)="CNTL* SPCNTL(1+16)=145,"'STAP* 8+48,40+1,
KONFIG(L1y17)="CNTL*ySPCNTL(1417)=1,43+"'DOUTY 48194041+
KQNFIG(].’].S]:'CNTL'tSPCNTL(lt 18)=142+"'"STAP'" 4,845,041y

KONFIG( 1’19}='CNTL"SPCNTL(].’]-Q):I'I! YSTAP® ;8424+0+1,
KONFIG(1,20)}="CNTLY,SPCNTLI1+20)=1412,'D0UT*+84512+0+1»
KONFIG(1423}="CNTL®*,SPCNTL{1,21)=1413,%D0UT",8,13,0+1,

SEND
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http:KONFIG(1,9='MIXR',1O,15,12,0,SPEC(1,9)=,O,.24
http:KONFIG(1,5)='COMP',5,O,6,7,SPEC(1,5=1.3,.026,1,3707,I,3708,1,3709,1,0,O,.87
http:KONFIG(1,3)='SPLT',4,0,5,11,SPEC(I,3)=.77
http:KONFIG(1,21='COMP',2,0,4,O,SPEC(1,2h=1.8,0,1,3761,1,3762,1,3763,1,0,O,.87,2.86

LTV

THE FOLLOWING REPRESENTS THE

SIMPLE MODEL

CONFIGURATION DATA

15 STATIONS

COMPONENT NKIND COMPONENT UPSTREAM
NUMBER TYPE STATIONS

1 1 INLET 1 0

2 4  COMPRESR 2 0

3 7 SPLITTER 4 0

4 2 DUCT B 11 0

5 4  COMPRESR 5 0

6 2 DUCT B 6 0

7 5 TURB INE 8 7

8 5 TURBINE 9 0

9 8 MIXER 10 15

10 2 DUCT B 12 0

11 9 NOZZLE 13 0

12 11 SHAFT 2 8

13 11 SHAFT 5 1

14 12 CONTROL 13 0

15 12 CONTROL 9 0

16 12 CONTROL 8 0

17 12 CONTROL 9 0

18 12 CONTROL 5 0

19 12 CONTROL 2 0

20 12 CONTROL 12 0

21 12 CONTROL 13 0

CONTROL INFORMATION

14 VARY DATINP 1 OF COMPONENT" 8 SO
15 VARY DATINP 1 OF COMPONENT 7 SO
16 VARY DATINP 1 OF COMPONENT 5 SO
17 VARY DATINP 1 OF COMPONENT 3 SO
18 VARY DATINP 1 OF COMPONENT 2 SO
19 VARY DATINP 1 OF COMPONENT 1 SO
20 VARY DATINP 1 OF COMPONENT 12 SO
21 VARY DATINP 1 OF COMPONENT 13 SO

CASE IDENTIFICATION

SIMPLE MODEL

21 COMPONENTS

THAT
THAT
THAT
THAT
THAT
THAT
THAT
THAT

CONFIGURATION FOR MODE=

1

DOWNSTREAM
STATIONS
P 0
& 0
5 1
15 0
6 7
8 0
9 0
10 4]
12 0
13 0
14 o
0 0
0 0
B 0
7 0
5 0
3 0
2 0
1 0
12z 0
13 0
STATP 8 OF
STATP 8 OF
STATP 8 OF
DATOUY 8 GF
STATP 8 QF
STATP 8 OF
DATOUT 8 OF
DATQUT 8 OF

FLOW STATION
FLOW STATION
FLOW STATION
COMPONENT 9
FLOW STATION
FLOW STATION
COMPONENT 12
COMPONENT 13

13 EQUALS 0.
9 EQUALS 0.
8 EQUALS 0.

EQUALS 0.0
5 EQUALS O.
2 EQUALS 0.

EQUALS 0.0

EQUALS 0.0

0
0
0
0

0



8LV

COMPONENT
NO. TYPE
1 INLET
2 COMPRESR
3 SPLITTER
4 DUCT B
5 -COMPRESR
€ DUCT B
T TURBINE
8 TURBINE
MIXER
10 DUCT B
I1 NOZZILE
i2 SEAFT
i3 SHAFT
14 CONTROL

. ]

15 CONTROL
1& CONTROL
17 CONTROL
18 CONTROL
19 CONTROL
20 CONTROL
21 CONTROL

DATINPL
0.238500 03
0.180000 01
0.770000 00
0.0
0.13000D0 01
0.10000D0 00
0.400000 01
0.250000 01
0.0
0.&0000D-01
0.0
0.400000 04
0.60000D0 04
0.0

OO0 Oo000o0

CO0O00oCOQ

ATINPZ

oo NOoOOOCO

60000~-01

00000 01

L]

oo OoOLOO

0.0
0.10000D0 01
0.100000 01
0.100000 01
¢.0

OO0 Oo0
« s 8
o000

-0
0.0

DATINP3I
0.0
0.100000 01
0.0
0.0
0.100000 01
0.0
0.100000 01
0.10000D0 01
0.240°00D0 00
0.0
0.0
0.100000 01
0.100000 01
0.0

CO0O000O0O0
MR ERE
[-N-R-Nal g}

INPUT DATA

DATINPS
0.0
0.37610D 04
0.0
0.0
0.37070D 04
0.26500D 04
0.380100 04
0.38B030D0 04
Q.0
G.0
0.0
0.100000 01
0.10000D0 01
0.100000 Q1

0.100000 Q1
0.100000 01
0.10000D0 Q1
0.100000 01
0.100000 0l
0.10000D ©1
0.100000 01

DATINPS
0.100000 01
0.0

0‘0

0.10000D 01
0.94000D GO
0.10000D0 01
0.10000D0 01
0.0

0 .900000 0O
0.98000D0 00
0.100000 Ol
0.100000 01
0.0

CoCODOO0

DAT INP&
0.900000 CO
0.376200 04
0.0
0.0
0.270800 04
0.18300D0 05
0.380200 04
0.380400 04
0.0
0.18300D 05
C.10000D0 01
0.100000 O1
0.100000 01
0.800000 01

0-.80000D0 01
0.800000 Ol
0.0
0.800000 01
0.800000 Q1
0.0
0.0

DATINPT
0.0
0.100000 01
0.0
0.0
0.100000 01
0.0
0.100000 01
0.100000 01
0.0
0.0
0.0
0.100000 01
0.100000 01
0.0

0.0
0.0
0.800000 01
0.0
0.0
0.80000C 01
0.800000 0Of

DATINPS
0.37630D
0.0
0.0
0.3709¢D
0.0
0.,100000
0.100000D
0.0
0.0
0.0
0.100040D
0.100000
0.0

DOoOOPDOOO

Q4

04

0l
a1

01
01

DATINPG
0.0
0.100000 01
0.0
0.0
0.10GQ00 01
0.0
0.100000 01
0.100000 01
0.0
0.0
0.100000 01
0.100000 01
0.100000 01
0.100000 0l

0.10000D0 01
0.10000D 01
0.100000 01
0100000 01
0.100000 Q1
0.100000 01
0.100000 Q1



MODE 1 NOW BEING USED

EW

IPLT=T,

I511I=F,

I0UTCD=2,

ILENG(13=2+345+6+748+9,10,11,

IHMEC(I,Z)——»'FAN 'q11194,3*09

IWMEC(1+3)="SPLT",6*0,

IWMEC(144)="DUCT"*,345%0,

IWMEC(145)="HPC " 4142+4%0,

IWMEC(1,6)=*PBUR®,1,5%0,

TWMEC(1s7)="HPT '4,045,-5,3%0,

IWMEC(1+8)="LPT *,1,42,47+3%0,

THMEC{1,9)="MIX ',6%0,

IWMEC(1430=%AUG ' ,6%0,

THMEC(1,11)=*NOZ *42,=10:4%0,

IHMEC{1,12,='SHAF' 2148+3%0,2,

TWMEC(1 413 )= SHAF® 42, T+3%0:¢5,

DESVAL(1,2'=. 52“’7 1.71 -45’1-5!3.51 2951 -‘(’51 0‘,0.'1.’0., 2. !1-’011‘ 1,
DESVAL(1:23)=14%0441.1¢

DESVAL(114'=04512*00| 110110*0-11017
DESVAL(1'5)=o451l-357070111212. !105’03100101 11.,0.12.11"0’1.1'
DESVAL(].,E)I:].OO-! -015!0-,5- 110*0- '1.1:

DESVAL(117i=.5: 028'1n51 l-s, 1.51055’150000073071.Q5*0¢11-1’
DESVAL(1481=.551426311e5424934346+4150000033a21la35%00slal,
DESVAL(149)=14%0.ylaly

DESVALI1+101=250444016,12%00+1s1
DESVAL(1+,12}=5000047+3++85911%0aslel,
DESVAL{1+11)1=14+13%0as1.1,
DESVAL{1+13)=500004¢¢3+12%00+1.1,

SEND

Fe e el ok ool e el
% %*
* FAN 2 %
%k *
e st sl e e ek ek 2
DUCT

M NO VEL T TaT7 P TOT P STAT AREA GAM
0.524 570. 519. 1905, 1579, 6.9517 1.4005

U TIP STRESS DEN W/AREA TR H/T
1288.9 26757.6 0.168 2339 1.800 0450

COMPRESSOR 2 MECHANICAL DESIGN

LOADING N STG DIAM U TIP C RPM C RPM
0.874 3.00 39.98 1258.9 T216.9 7216.9

FRAME WT = 95.67
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STAGE 1 ’

WD We WS WN WC CcL RHOB RHOD AR
65, 59. 59, 0. 26. 7.4 0.168 0.168 3.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.4789 16.7 0.524 6,952 8.99 19.99 59 1258.9 26758.

STAGE 2

WO WB WS WN WC cL RHOB RHOD AR
9le 34. 34. 51. 21. 6.2 0.168 0.168 3.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.4155 16.7 0.499 5.180 11.02 18.95 67 1193.2 20191.

STAGE 2

Wb WB WS Wi WC cL RHOB RHOD AR

$7. 23. €3. 46. 19. 5.7 0.168 0.168 2.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.3671 167 04475 4.017 12.17 18.23 70 1148.1 15768.

FRAME WT = 285.15

N STG WEIGHT LENGTH
3 1028.68 28.80

bucT
M NO VEL T TOT P TOT P STAT AREA GAM
0.450 582. 727. 5447 4T743. 3.2206 143951
PR AD EF PO IRS| Hp
2.8600 0.8700 5447.2 126.9 16910.
HI HO Wi CWl

122.98 174.07 238.50 265.00
Fedede ek koo ok kknx TOTAL COMP WEIGHT IS 1028.680

T e e de e e e Ao ie ek %e

* »

* HPC 5 *

% %

e ke edkk ok deok 2

bucT

M NO VEL T TOT P TOT P STAT AREA GAM

0.450 582. 727« 5447. 4743, 1.8196 1.3551

U TIP STRESS DEN W/AREA TR HIT
1285.1 23331.5 0.168 0.687 1.200 0.700

COMPRESSOR 5 MECHANICAL DESIGN

LOADING N STG DIAM U TIP C RPM C RPM
0.€51 10.00 25.58 1085.6 11515.5 9727.5

FRAME WT = 118.22

A-30

209.

208.

WEIGHT TIN

WEIGHT TIN

23l. 588.

WEIGHT TIN

658.



STAGE 1
WD We WS WN WC CL RHOB RHOD AR
24, l4. l4. 36. 10. 4.5 0.168 0.168 2.00

PR DEL H MACH AREA R HUB R TIP NB U TIP, STR
1.3603 17.8 0.450 1.820 8.95 12.79 50 1285.1 23331.

STAGE 2
WD WB WS WH W CL RHOB RHOD AR
20. e 9. 29 8. 3.6 0.168 0.168 1.94
PR DEt H MACH AREA R HUB R TIP NB U TIP STR
1.3241 17.8 0435 1.442 9442 12.45 60 1250.7 18516.

STAGE 3

WD WB WS WN WC cL RHOB RHOD AR

lé. 6. 6. 25. Te 3.0 0.168 0.168 1.89

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2948 17.8 0.420 1.17F 9.75 12.19 70 1225.3 15048.

STAGE &4

Wb HB WS WN WC cL RHOB RHOD AR

13. ba 4. 21. 6 2.6 0.168 0.168 1.83

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2704 17.8 0.405 0.970 9.98 12.00 81 1206.2 12477,

STAGE 5
WD WB WS WN WC CcL RHOB RHOD AR
11. 3. 3. 18. 5. 2.2 0.168 0.168 1.78
PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2499 17.8 0.390 0.818 10.15 11.86 93 1191.5 10527.

STAGE 6
WD WB WS Wi WC cL RHOB RHGD AR
10. 3a 3. 16. ) 20 0.168 D.168 1.72
PR DEL H MACH AREA R HUB R TIP NB U TIP S§TR
1.2324 17.8 0.375 0.701 10.28 11i.74 104 1180.1 9018,

STAGE 7

WD WB WS Wi WC cL RHOB8 RHOD AR

S. Za 2« 14, 4a 1.8 0.168 0.168 1.67

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2173 17.8 0.360 0.608 10.39 11.65 115 1171.0 7829.

STAGE 8

HO WB WS WN WC cL RHOB RHOD AR

1l¢é. 3. 3. 13. 3. le6 0286 0.286 1.61

PR DELL H MACH AREA R HUB R TIP NB U TIP STR
1.2042 17.8 0.345 0.534 10.47 11.58 126 1163.6 11712.

STAGE 9 .

WD WB WS HWN WC CL RHOB RHOD AR

15a 3a 3. 12. 3. 1.5 0.286 0.286 1.56

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.192€ 17.8 04330 04475 10.53 11,52 136 1157.7 10407,

STAGE 10 .
WD WB WS WN WC CL RHOB RHOD AR
15. 2e 2. 1l. 3. 1.4 0.286 0.286 1.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.1824 17.8 0.315 0.426 10.59 11.47 146 1152.8 9343,

N STG WEIGHT LENGTH

10 616.48 25.43
A-31

WEIGHT TIN
9%9. 727.

WEIGHT TIN
75. 800.

WEIGHT TIN
59. 873.

WEIGHT TIN
49. 946.

WEIGHT TIN
4i. 1017.

WEIGHT TIN
36. 1089.

WEIGHT TIN
32. 1159.

WEIGHT TIN
39. 1229.

WEIGHT TIN
36, 1299%.

WEIGHT TIN
33. 1367.



DUCT

M NO VEL T TOT P TOT P STAT AREA GAM
0.300 544. 1436. 51236. 48231, 0.3874 1.3539
PR AD EF PO T0 HP
9.4060 0.8700 51235.9 1435.6 33965,
HI HO WI CWI
174,07 352.23 134.75 61.97

RdkdkkkdkykkRdkkxkk TOTAL COMP WEIGHT IS 616.477

ke ek dkx
*®

* PBUR 6
*

Aok
*
*
%

e ek frok e sfeae e ke 2

BURNER NUM

RIN R
8.758
CAS WT
24.2

o e s e e ok oeole ok
#*
£ HPT 7
-]

BER 6
ouT LENGTH

MACH WSPEC

12.90% 18.000 0.055 4.596
LIN WT NOZ WY INC WT FRAME WTOT

40.4 17

Rk
*
*
e

-8 16.4 151.3 250,.2

Fo e e e e e el ek 2

pucCT

M NO VEL T TOY P TAT P STAT AREA GAM
0.500 1186. 2621.. 46112. 39327, 0.3977 1.2968

U TIPp STRESS DEN W/ AREA TR H/T
1106.0 9819.5 0.286 0.246 1.000 0.922

TURBINE 7 MECHANICAL DESIGN

H/T N STG LOADING AREA

0.922 2.000 0.280 0.398
uT RTIP RHUB DEL H RPM TORQ
1106.0 11.0 10.1 174.5 11515.5 185913.

STAGE 1
DISK BLADE VANE HWD CASE AR
6.4 2.3 Be4 21.7 4.0 1l.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.8453 87.3 0.500 0.398 10.14 11.01 180 1106.0 9820. 42.84% 2.02

STAGE 2
DISK BLADE VANE HWD CASE AR
10.8 6.4 2347 35.5 6.8 1.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
2.0063 8Te3 0.525 0.666 10.14 11.55 116 1160.9 16456, 83.19 3.29

N STG LENGTH WEIGHT
2 531 126403
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pucTY
M NO VEL T 707 P 707 P STAT AREA GAM

0.550 1149. 2028. 12436. 10243. 1.2074 1.3127
PR TR AD EF PQ 10 TO.1
3.7081 1.2928 0.8600 12435.6 2027.7 2027.7
H IN H GUT AREA FILOW HP

699.28 524.74 5.17 137.56 33969.

fededokedkek ok ok ok kkkkkkx TOTAL TURB HEIGHT‘IS 126.028.

sie e seoge e ook ko ek
* *
% LPT 8 %
* *
sk ok dkokdkok e ok 2
DUCT

M NO VEL T TOT P 70T P STAT AREA GAM
0.550 1149. 2028. 12438, 10245. 1.2072 1.3127

U TIP STRESS DEN W/AREA TR HIT
727.0 11708.5 0.286 0.777 1.000 0.765

TURBINE 8 MECHANICAL DESIGN

H/T N STG LOADING AREA

0.76% 2.000 0.243 1.207
uT RTIP RHUB DEL H RPM TORQ
72T.0 11.5 8.8 B6.9 T216.9 147693.

STAGE 1
DISK BLADE VANE HWD CASE AR

5.0 22.4 6.0 38.9 9.9 2.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.4669 43.4 0.550 1.207 8.83 11.54 80 727.0 11709. 142.18 .77

STAGE 2
DISK BLADE VANE HWD CASE AR

6.9 276 8l.4 34.0 9.3 3.00 .

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.5156 43.4 0.575 1.652 8.83 12.29 98 780.6 16019, 159.21 4.17

FRAME WT = 167.79

N STG LENGTH WEIGHT
2 13.41 469.18

DuUCT
M NO VEL T TOT P TOT P STAT AREA GAM
0.600 1154. 1722. 5594. 4436, 23313 1.3249

PR TR AD EF PO T0 °  TO.1
2.2236 1.1779 0.8600 5593.7 1721.5 1721.5
H IN H OUT AREA  FLOW HP

524.77 437.87 16.80 137.56 16912.
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sdkokkdksckikdokk kkikk TOTAL TURB WEIGHT IS 469.184

e sjesi e e e e e ek e
*® i
* AUG 10 *
E %
e seofe o e e e desdeole ek 9
BURNER NUMBER 10
RIN  ROUT LENGTH MACH WSPEC
0.0 24.120  48.000 0.143 11.899
CAS WT LIN WT NOZ WT  INC WT  WTOT
23.7 120.0 296.1 0.0 439.8

e sl o sbe ol ade e o ofesfe sbet o

% *

* NOZ 11 *

* *

oy sk e e e sl o ool e ok 2

NOZZLE 11

WE IGHT= 568.95 LENGTH= 48,239 TR WT= 0.0

et s b e ke e

* *

* DUCT 4 *

% *

e e ok ek ook 2

DUCT o &

RH= 15,78 RT= 17.69 LENG= 62.16

AREA= 1.401 RHO=.168
CAS WT INC WT WTOT
15.5408 13.85%6 293964

¢ ek ek keokok e o
* *
% SHAF 12 =
* *
ke e e e ok e ek 2
SHAFT 12
4] o1 LENG DN WT
3.54 3.0l 48,74 065 40,03

st e 3k sl she e v el e e

* *

% SHAF 13 *

* *

desde e e e o e deoke e ok 2

SHAFT 13
Do DI LENG DN WY
4.35 3.94 18.00 1.27 14.33

e sde e e e e e e e Ar ek
* *

#  ACCS WT *
* %

e Yok e e e s ek 2

ACCS WT= 301l.414 A-34



WEIGHT INPUT DATA IN ENGL UNITS
WHEIGHT OQUTPUT DATA IN ENGL UNITS

COMp WY comp
NQ EST LEN

1 00 0.
2 1132, 29.
3 o. 0.
4 32. 62.
5 678, 25.
6 27%5. 18.
T 13¢%. 5.
8 5leé. 13.
9 0. 0.
10 484, 48.
11 s26. 48.
12 44, 0.
13 lé. 0.

TOTAL BARE ENGINE WEIGHT=

ACCU
LEN

0.
29.
29,
91.
54.
12.
78,
9l.
91.
139.
187.
C.

Ca

ESTIMATED TOTAL LENGTH=

UPSTREAM RADIUS

RI

0.
9.
O.
l6.
9.
Se
10.
Fe
49
0.
Q.
9.
S

394l.

187,

RO RI RO
0. 0. 0.
20. 0. O.
0. G. 0.
18‘ 0. 0.
13. 0. 0.
13. O. C.
11. 0. Q.
12. 0. 0.
l6. 16. 21.
24, 0. 0.
24 O. a.
20. 10. 11.
i3. G O.
ACCESSORIES=

ESTIMATED MAXIMUM RADIUS=

A-35

DOWNSTREAM RADIUS

RI

De
i3.
13.
16.
11.

Fe
i0.

S.

4.

.

Q.

O

0.

301.41

RO

0.
18.
lé.
18.
i1.
13.
13.
14.
21.
24 .
224

0.

O.

RI

0.
O.
lé.
0.
0'
O.
0.
O.
0.
0.
0.
Go
0.

24,

RO

NSTAGE

COCOONNDOOOWDO



woDd §f BHYA TYNIDRIU
MEL 0 ATTTIIONA0EITE

9evV

cccee

ARAAANAAYAAAAAAAARANAAAAANABLAAAAANNN

C cCccecccecccccoonpoonoobobnobobbobo0n0o0DDDDOCDD002DD0DD0D

}
)
C DoDDDBODDDDDDDODD DDODODDDOCDDODDODDDODODDO0D }
C CCCCCCLCLCLCCCe PEPPPPPPP T TITTTITY )
C Ccccceecececeeccee c CCCCCCCCCCPPPPPPP TITTTT T 1
ccc cccecce PPPPPPP TTITTTTTTTY )
)
H
}
----- C/L=====C/L==—==L/~=m==C/ === L == ===C/L————=C/L—=-==C/L =} /L C/L=———C/L
UPDATED INPUT DATA TO REFLECT CALCULATED INPUT
CCMPONENT A
NO. TYPE DATINP1 DATEINP2 DATINP3 DATINP4 DATINPS DATINPE
1 INLET 0.238500 02 0.0 0.146960 02 «0 0.0 0.900000 00
2 COMPRESR 0.180000 €01 0.0 ¢.40000D 04 376100 04 0.,26590D0 03 0.376200 04
3 SPLITTER (0.77000D0 00 0.0 0.0 «0 0.0 0.0
& DUCT B 0.0 0.0 0.0 -0 0.0 0.0
5 COMPRESR 0.130000 01 0.260000-01 0.51455D 04 +37070D 04 0.61418D0 02 ©0.37080D 04
€ DUCT B 0.10000D 00 0.0 0.0 «265000 04 0.940000 00 0.18300D 05
7 TURBINE 0.400000 01 0.,10000D 0) 0,467330 00 .38010D 04 0.70645D0 00 0.38020D 04
8 TURBINE 0.250000 01 0.0 0.38577D 00 380300 04 0.72633D 00 0.38040D 04
S MIXER 0.707730 03 0.63925D 03 0.240000 00 «0 0.0 0.0
10 ODUCT B 0.600000-01 0.0 0.0 -0 0.90000D 00 0.183000 05
11 NOZILE 0.47288D0 03 0.10000D 01 0.0 .0 0.98000D0 00 0.10000D 01
12 SHAFT 0.400000 04 0.10000D 01l 0.100000 Ol .100000 01 0.100000 O} 0.100000 01
12 SHAFT 0,600000 04 0.100000 01 0.10000D 01 0.100000 01 0.10000D0 01 ©.10000D 01

CASE IDENTIFICATION

SIMPLE MODEL

)

NNNNNNNNNNNNNNNNNNNNNNNNKNNNNNNN

C/i—-- CrL=——==C/L
DATINPT DATINPS
0.0 0.0
0.10113D0 01 (0.37630D 04

c.0
0.0
0.5090%50 00
0.0
0.96727D 00
0.940120 00
0.0
0.0
0.0
0.10000D 01
0.100000 01

0.0
0.0
0. 370900 04
0.0
0.902440 00
0.81558D 00
0.0
0.0
0.0
0.100000 01
0.10000D 01

DATINPOQ

92220 00

o1

* & % & &

ol
ol

COQOOOO0OoO0

01
ol

0.10000D0 01



FLOW WEIGHT
STATION FLOW
STATPL
1 0.23850D 03
2 0.238500 03
4 0.23850D0 03
5 0.134750 03
6 0.13124D 03
7 0.350340 01
8 0.13405D 03
g 0.137560 03
10 0.137560 03
11 0.10375D0 03
12, 0.241310 03
13 0.24131D 03
14 0.24131D 03
15 0.10375D0 03
COMPONENT ‘
NQ. TYPE DATOUTL
1 INLET 0.0
2 COMPRESR -0.156912D 05
3 SPLITTER 0.770000 00
4 DUCT B 0.0
» 5 COMPRESR -0.33969D 05
Ly & DUCT B 0.0
~¥ 7 TURBINE 0.339690 05
8 TURBINE 0.16912D 05
S MIXER 0.70773D 03
10 DUCT B 0.0
11 NOZZLE 0.13785D 05
12 SHAFT 0.0
13 SHAFT 0.0
MACH= 0.0 ALTITUDE=

AIRFLOW (LB/SEC)
NET THRUST

TOTAL INLET DRAG
INSTALLED THRUST

STMPLE MODEL
&0 LONG=F,DRAW=F,BOAT=T,SPILL=T, AMINDS=1.6 EEND

TOTAL
PRESSURE

STATP2Z
0.146960
0.13226D
0.37828D
0.378280
0.35581D
0.355810
0.320220
0.86376D
0.388490
0.378280D0
0.37401D
0.35157D
0.351570
0.378280D

a2

02
Q2
03
Q3
03
02
02
02
02
02
02
02

DATOUT 2
000D 04
04

Q0
04

0.10000D
0.600000D
0.40000D 04
0.63925D 03
0.600000-01
0.18379D0 04
0.40000D0 04

0.60000D 04

0.

238.50

13785.01
0.0

13785401

TOTAL

STATION PRGPERTY OUTPUT DATA

TEMPERATURE

STATP3
0.518670D
0.51867D
0.72687D
0.726870
0.14356D
0.14356D
0.265000D
0.20278D
0.172160
0.726870
0.13157D
0.13157D
0.131570
0. 726870

0.23923D
0.40000D

ATOUT3

Q3
03
03
03
04
04
04
04
04
03
04
04
04
03

o1
o1
01

01
04

FUEL/AIR
RATIO
STATP4

0.0
6.0
0.0
0.0
0.0
0.0
0.21425D0-01
0.208680-01
0.208680-01
0.0

0.11790D-01
G.117500-01

0.117900-01
0.6

REFERRED
FLOW

STATPS
0.238500
0.26499D
0.1095690
0.619700
¢.20183D
0.0
0.139060
0.46276D
0.948010
0.477170
0.15101D
0.16065D
0.16065D
0.47717D

COMPONENT CUTPUT DATA

DATOUT4
0.10000C 01
0.18000D 01
0.0
0.0
0.13000D 01
0.214250-01
0.40000D0 01
¢.25000D0 01
0.10114D 01
0.0
0.483%93D
0.400000

03
04

DATOUTS
0.10000D OL
0.40000D0 04
0.0
G.0
0.51455D
0.0
0.467330
0.38577D
0.472740
0.0
0.47288D
0.0

04
00
00
03

03

0.600000 04 0.600000 04 0.0

RECOVERY= 0.5000

GROSS THRUST

TSEC

TOTAL BRAKE SHAFT HP
INSTALLED TSFC

0 ITERATIONS

13785.01

0.7343
0.0

0.7343

MACH
NUMBER
STATPS

40000

QOO OOO0O0
e & & & 3 & a8 8 8 @

COoONODODODOOO OO0

0.10000D
0.1172%0
0.127340

DATOUTS
«0
100000 Q1
0

0
$8500D 00
05
04
04
03

0.56800D
0.524400
0.16773D
0.0
¢.10000D
0.0

ol

0.0

2 PASSES

STATIC
PRESSURE
STATPT

74010 02

OOOO0.000000
COWOoOOOoOOOC OO

0.18780D 02
0. 146560 02
0.374010 02

DATOUT?
0.900000 00
0.26590D0 03
0.0
0.0
0.61418D 02
0.0
0. 706450 00
« 726330 00

Q
o
0
0.980000 00
0

[=RTs NN o)

0.0

FUEL FLOW (LB/HR)
NET THRUST/AIRFLOW
BOATTAIL DRAG
SPILLAGE '+ LIP DRAG

FLOW ERROR
STATPS8

QOO0 0QOoOOCOOoO0COOCOOQ

a8+« & & % 2 & & & 8 2 BN

= NeBalojalololalaReRalolNal

DATOUTE
0.10000D 01
0.87000D QO
0.0
0.0
0.870000 00
0.543000 00
0.86000D 00
G.86000D0 00
0.94990D-16
g.0
0.18721D 01
0.0

1¢122.81

57.7988
0.0
0.0

INTERFACE CORRECTED

DATOUTS

86000 01

ol
04
0l
01
0l

0.37073D
0.22234D
0.10000D
0.0
0.23923D
0.0

o1


http:13785.01
http:13785.01
http:10122.81
http:13785.01

TABLE DATA INPUT SUMMARY 16 TABLES

TABLE NUMBER REFERENCE NUMBER ARRAY LOCATION

1 3761 1
2 3762 1075
3 3763 2149
4 3704 3223
5 3705 4297
& 3706 5371
T 3107 6445
8 3708 7681
9 3709 8917
10 3801 10153
i1 3802 10606
12 3803 11203
13 36804 11656
14 3901 12397
i5 3902 12799
16 3903 13213

DATA STORAGE ALLOCATION 20000
DATA STORAGE NOT USED 6385

£D0 MODE=1,

IWT=T,

KONFIG{141)="INLT' 4190423509 S5PEC(1+41)1=228a5+4%040.99
KONFIG(Lly2)="COMP"+240+4+0sSPEC{L1+2)=148409143761¢1+3762y1437631140301.8712.86%
i,

KONFIG(1ls4)}="BUCT *411+041540,SPEC{1,+4)=6%0,
KONFIG(143)="5SPLT" 4443095411 +SPEC(143)=aT7
KONFIG(1s5)="COMP"+54046+T+SPEC(135)=1a39402641+3707+1+3708+41:+3709491,0+0,.87,
G406y .985,

KONFIG(L1s6)="DUCT" 4640,840+SPEC{14+6)=.10+404+0+26504.54418300,
KONFIG(1:7}='TURB',8,7,9101 SPEC(117)=4v111,3301:1!3802’11111119-861563011,
KONFIG(1,8)="TURB'y9+40410,0+SPEC(1+8)=2.5+0451+380351+380451414191,.8645244,41,
KONFIG(1,9)}="MIXR",10,15512,0,SPEC{1,9}=0:04.24,
KONFIG(1410)=*DUCT*,124y0+13,0,SPEC{1+10)=.0643%04.90,18300,
KONFIG{1+11)="NOZZ%,41340+1440+SPEC{1+113}=0+1+0102.9851+0,0+1,
KONFIG(1s12)="SHFT"4+2,84040,SPEC(1,+12}=4000,8%*1,

KONFIG( 1413} ="SHFT? 45,7+0+0,SPEC{1,413)=6000,8*]1,
KONFIG(1ls14}="CNTLY,SPCNTL{1:14)=1+8y'STAP'48+134041,

KONFIG(ls15)="CNTLY «SPONTL(1,15)=1 4T, 'STAP"484+9,0,1,
KONFIG(1+1€)="CNTL "y SPOUNTL{1,16)=1+45,"STAP"',848,0.,1,
KONFIG(1+1T7)="CNTLYySPCNTL{1,+17)=1+3,'00UT"384950+1,
KONFIG(1418)="CNTL*sSPCNTL{1,18)=142+*STAP',8,5,0,+1,
KONFIG(1,19)="CNTL'ySPCNTL(1,19)=1,1,4"STAP'48+2:0:1,
KONFIG{1420)="CNTLY+SPCNTL{1+20}=1412,"D0UT" 484324041,
KONFIG(1y21)="CNTL"4SPCNTL{1,21)=1+13,'DOUT*48413,041,

GEND

THE FOLLOWING REPRESENTS THE CONFIGURATION FOR MODE= 1
SIMPLE MODEL
CONFIGURATION DATA 15 STATIONS 21 COMPONENTS

COMPONENT NKIAND COMPONENT UPSTREAM DOWNSTREAM
NUMBER TYPE STATIONS STATIONS
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http:1,S='MIXR',10,15,12,0,SPEC(1,93=0,0,.24
http:KONFIG(1,5)='COMP',5,0,6,7,SPEC(l,5)=1.3,.026,1,3707,1,3708,1,3709,1,OO,.87
http:KONFIG(1,3)=ISPLT',4,0,5,11,SPEC(1,3)=.77
http:KONFIG(1,2)='COMP',2,0,4,0,SPEC(1,2)=1.8,0,1,3761,1,3762,1,3763,1,0,0a.87,2.86

6EV

14
15
16
17
18
19
20
21

O~ T P 0N -~

c
S

c

Pt b e pe et et e
MMNNMNNNM OO N PN S

-
R N

INLET
OMPRESR
PLITTER
OUCT 8
OMPRESR
DUCT B
TURBINE
TURBINE

MIXER
DUCT B
NOZZLE

SHAFT

SHAFT
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

- - P
WMMNWROO D o O e DN e

WM PO MmO W

P et

CONTROL INFORMATION

VARY
VARY
VARY
VARY
VARY
VARY
VARY
VARY

DATINP
DATINP
DATINP
DATINP
DATINP
DATINP
DATINP
DATINP

CASE IDENTIFICATION

OF
OF
GF
oF
OF
OF
OF
OF

Pk e et e

SIMP

COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT 12
COMPOGNENT 13

= WU~

LE MODEL

DO OCQO0ONOCOVOJOOOOOO

SO
SO
SO
S0
S0
SO
S0

THAT
THAT
THAT
THAT
THAT
THAT
THAT
THAT

W =W oo O

-

STATP
STATP
STATP
DATOUT
STATP
STATP
DATOUT
DATOUT

oD Eoeoo

DOOOCODOCOLCOLOOOOL NI HOoOO

aF
0Of
OF
OF
OF
ofF
aF
oF

FLOW STATION
FLOW STATION
FLOW STATION
COMPONENT 9
FLOW STATION
FLOW STATION
COMPONENT 12
COMPONENT 13

13 EQUALS 0.0

9 EQUALS 0.0 .

8 EQUALS 0.0
EQUALS 0.0
5 EQUALS 0.0
2 EQUALS 0.0
EQUALS 0.0
EQUALS 0.0



orv

CCMPONENT
NO. TYPF
1 INLET
¢ COMPFRESR
3 SPLITTER
4 DpUCT 8
5 COMPRESR
6 DUCT B
7 TURBINE
8 TURBINE
% MIXER
10 DUCT B
11 NOZILE
12 SHAFT
13 SHAFT
14 CGNTROL
15 CONTROL
1l&é CONTROL
17 CONTROL
18 CONTROL
19 CONTROL
20 CONTROL
21  CONTROL

DATINPY
0.23850D0 03
0.180000 01
0.77000D0 00
0.0
0.13000D0 01
0.10000D 00
0.40000D 01
0.250000 01
0.0
0.600000-01
0.0
0.40000D 04
0.60000D G4
0.0

ATINPZ

0000D 01
0oooD 01

D
0
«0
+0
-0
.2
lo
«10000D0 01
«0
.0
Y
.1
-1
100000 01
-0

OO0 O0OOOOCOoO0

DATINP
¢.0
6.100000 01

gogQoD 01

0.100000 Ol
0.100000 C1
ao

0.0
G.100000 O1
0.100000 01
0.0

INPUT DATA

DATINPSG
J.0
0.37€10C 04
0.0
0.0
¢.3707T0D 04
0.26500D O4
0.380100 04
0.38030D 04

0
0.0
Q

-0
0.1000¢0 01
0.100060D O1
0.100000 Ol

0.10000D 01
0.100060 Q1
0.100000 01
0.100000 Q1
0.10000D0 01
0.100000 01
0.100000 01

CATINPE

Qo00C 0l

oo

100000 01
0.240000 00
0.10000D Ol
0.106000 01
0.0

0.90000D0 00
0.58000D 00
0.100000 01
0.10000D 01
G.0

CATINPE
0.900000 OG
0.37¢200 04
0.0
G.0
0.370800 04
¢.18300D0 05
0.380200 04
0.380400 04
0.0
0.18300D0 05
0.100000 01
G.10000D 01
0.100000 01
0.800000 Ol

0.800000 01
0.80000D 01
0.0
¢.80000D 01
0.800000 01
0.0
0.0

CATINPT

0002 vl

ao6orl 01

¢.1000G0 Q1
0.10000D0 01

¢.100000 Q1
0.100000 01
¢.0

-

00000 01

0.0
0.0
0.8
0.0
0.0
0.80000D 01
0

-

.800G0D 01

DATINPSB
-0
7200 04

0%00D 04

;
00000 01
0000D Ol

0000 01
oool 01

OOOOC‘OOCOOOOOO

L I I I B B S

3
0
0
3
0
1
1
0
Q
0
10
10
o

VATINPG
OIU
0.100200 gl
U0
G.0
0.100000 01
9.0
0. 100000 01
0.100000C 01
0.0
0.9
0.130000 01
0.160000 01
0.100000 01
0. 100000 01

0.100000 ol
0.100000 01
0.100000 01
0.100000 01
0.10000D0 01
0.100000 01
0.100000 01



MODE 1 NOW BEING USED

&EW

IPLT=T,

ISII=F,

ISI0=F,

10UTCD=2,

ILENGUL)I=2439546+7+8,9,10,411, _

IWMEC(1,2)="FAN "404244, -

TWMEC(143)="SPLT?,6%0,

THMEC(L+4)="DUCT" 43 ,5%0D,

IWMEC(14,5)="HPC v4,1,40+0,

TWMEC(1 ,6)=YPRBURY,0,5%0,

IHMEC(].'T'-'—"HPT ' 9075, 013*01

TWMEC(L,8)="LPT v,1,2:7+3%0,

IWMEC(1,49)="FMIX*,6%*0,

TWMEC(1410)="DBUR" +6%0 4

IWMEC(1,11)="NOZ *,1,5%0,
IWMEC(1,412)="SHAF"'414843%042,
TWMEC(1413)="SHAF'4247+3%0,5,

DESVAL( 1!‘2)=- 5241107!045110 5]3-5!2.5!.45,0.10911-1101 11091010.!0.!
DESVAL(143)=15%0.,

DESVALL{134)=445,2%0u9=1ay11%0.,
DESVAL(145)=u45,1435,47011e292c11e 5,-3:900-11400.11.;0-;3.,1 1,1200440.>
DESVAL{L1461=10049.015:20.412%0.,
DESVAL(1!7)=151.28g1-5!1.51195‘.55!150000.91.,1.16*0.\'
DESVAL(1'8’=.55' -2431 105120 13.1061 150000-!2-!10 !6*0-i
DESVAL{I,9)=7*0-'101'

DESVAL(1,10)=25045.01€413%04+

DESVAL{1,11)=1.,14%C.,

DESVAL(1,12)= 50000.7-31.85112*0-:
DESVAL(1+131=50000.93513%0.,

EEND

e ek fokok dokk
* *

* FAN 2 *
* %

Skt ks ok ok
DUCT

M NO VEL T TOT P TOT P STAT AREA GAM
0.524 570. 519, 1905. 1579. 6.9517 1.4005

U TIP STRESS DEN W/AREA TR H/T
1258.9 15927.2 0.100 1.393 1.800 0.450

COMPRESSOR 2 MECHANICAL DESIGN

LOADING N STG DIAM U TIP C RPM C RPM
0.874 3.00 39.98 1258.9 7216.9 T7216.9

FRAME WT = 236.83

A4l



STAGE 1
WD W8 WS WN WC CcL RHOB RHOD AR
48, 35 0. Qo 11. 3e1 0100 Q5168 3.50
PR DEL H MACH AREA R HUB R TIP NB U TIP $TR WEIGHT TIN
1.4789 16.7 0.524 6.952 8.99 19.59 59 1258.9 19272, 95« 519.

STAGE 2

WD WB WS WN We cL RHOB RHOD AR
38. 24 0. 24. 9. 2.9 0.100 0.168 3.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
14155 16.7 0.499 5.180 8.99 17.84 57 1123.7 14439. 95. 588.

STAGE 3
WD WB WS WN WC cL RHOB RHGD AR
3l. 18 0. 24. S. 2.9 0.100 0.168 2.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.3671 16.7 0.475 4,017 8.99 16.28 52 1025.3 11248. 8l. 658.

FRAME WT = 207.45

N STG WEIGHT LENGTH
3 715.32 13.51

DUCT

M NO VEL T 707 P TOT P STAT AREA GAM
D0.450 582. 727 5447, 4743 . 3.2206 1.3951

PR AD EF PO TO HP
28600 0.8700 5447.2 126.9 16910.
HI HO Wil CWI

123.95 174.07 23B.50 265.00

dedkdok ok hded ok kdkeokkdk TOTAL COMP WEIGHT 18 715.323

e sk ok e ke ko
% %
# HPC 5 =%
%= %
s ook e e ook ok 2
DuUCT

M NC VEL T TOT P TOT P STAT AREA GAM
0.450 b5B82. T27. 5447, 4743, 1.8196 1.3951

U TIF STRESS DEN W/AREA TR H/T
1413.6 28231.1 0.168 0.687 1.200 0.700

COMPRESSOR 5 MECHANICAL DESIGN

LDADING N STG DIAM U TIP C RPM C RPM
0.538 10.00 25,58 1194.1 12667.1 10700.2
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STAGE 1
WD WB WS WN WC CL RHOB8 RHOD AR
3l. l4. 14, 36. 10. 4.5 0.168 0.168 2.00

PR DEL H MACH AREA R HUB R TIP 'NB U TIP STR
1.3603 17.8 C.450 1.820 8.95 12.79 50 1413.6 28231.

STAGE 2

wD WB WS WN WC CL RHOB RHOD AR .
32. 8. 8. 28. 8. 3.5 0.168 0.168 1l.94

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
Le3241 178 0.435 1.442 9.87 12.79 64 1413.6 22411,

STAGE 3

WD. WB W3 Wi WC CL RHOB RHOD AR
28. 6. 6. 23. Te 2.9 0.168 0.168 1.89

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2948 17.8 0.420 1.171 10.48 12.79 78 1413.6 18215.

STAGE 4 ’
WD WB Ws WN HC CL -RHOB RHOD. AR
24. 4. 4. 19. 6a 2.4 0.168 0.168 :1.83
PR DEL H MACH AREA R HUB R TIP N8B U TIP STR
1.2704 17.8 0.405 0.970 10.91 12.79 94 1413.& 15103.

STAGE 5 Ty
WD WB WS WN We CL RHOB RHGD AR
21. EXS 3. 17. e 2.1 0.168 0.168 1.78
PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2499 17.8 0.390 0.818 11.23 12.79 109 1413,6 12743,

STAGE 6

WD W8 WS HN WC CL RHOB RHOD AR

18. 3¢ 3. 15. 4- 108 0.168 0-168 1.72 '

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
12324 17.8 0.375 0.701 11.46 12.79 125 1413.6 10916.

STAGE 7

WD WB WS WN We CcL RHOB RHOD AR

1é. 2. 2. 13. 4. 1.6 0.168 0.168 1.67

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2173 17.8 0.360 0.608 11.65 12.79 140 1413.6 9476,

STAGE 8

WD WB WS KN KHC cL RHOB RHOD AR

28. Se 3., 12. 3. le4 04286 0.286 1l.61

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2042 17.8 0.345 0.534 11.79 12.79 155 1413.6 14176.

STAGE 9

WD WB WS WN WC CcL RHOB RHOD AR
25. 2. 2. 1ll. 3. 1.3 0.286 0.286 1.56

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.1926 17.8 0.330 0.475 11.91 12.79 170 1413.6 12596.

STAGE 10 ‘ . .

WD we WS WN WC oL RHOB RHOD AR

23. 2. 2. 10. 3. 1.2 0.286 0.286 - 1.50

PR DEL H MACH AREA R HUB -R TIP NB U TIP STR .
1.1824 17.8 0.315 0.426 12.00 12.79 183 1413.6 i130s.

A-43

WEIGHT TIN
106. 727.

WEIGHT TIN
85. 800.

WEIGHT TIN
70. 873.

WEIGHT TIN
58. 946.

WEIGHT TIN
49. 1017.

WEIGHY TIN
42. 1089,

WE IGHT TIN
36. 1159.

" WEIGHT TIN

48. 1229.

WEIGHT TIN
43. 1259.

WEIGHT TIN
40. 1367.



N STG HWEIGHT LENGTH
10 576.84 22.71

DucY
M NO VEL T TOT P TOT P STAT AREA GAM
0.300 544. l436. 51226. 48231. 0.3874 1.3539
PR AD EF PO TO HP
$.4060 0.8700 51235.5 1435.6 33965.
Hi HO WI CHI

174,07 252.23 134,75 61497

Foddokdokadekk ok dordokkk TOTAL COMP WEIGHT IS 576.837

s ol e s e e e ek
% %
% PBUR 6 *
b4 *
e sk ok e e o e el kR 2
BURNER NUMBER 6
RIN ROUT LENGTH MACH WSPEC

18.842 21.094 18.000 0.055 44596
CAS WT LIN WT NOZ WY INC WT FRAME WTO0T

64.7 76.5 17.8 E7.8 0.0 214.9
e ek sk e ok ook
% %
* HPT 7 =*
* %
ste ot e S e e el sk ook 2
bUCT

M NO VEL T TOT P TOT P STAT AREA GAM
0.500 1186, 2621. 4€112. 39327. 0.3977 1.2968

U TIP STRESS DEN W/ AREA TR H/T
1564.2 1188l.4 0.286 0.189 1.000 0.953

TURBINE 7 MECHANICAL DESIGN

H/T N STG LOADING AREA

0.953 1.000 0.280 0.398
ut RTIP RHUS DEL H RPM TORQ
1564.2 14.2 13.5 174.5 12667.1 169012,

STAGE 1
BISK BLADE VANE HWD CASE AR
18.3 1.7 6.4 29.4 3.9 1.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
3.6978 174.5 0.500 0.398 13.49 14.15 303 1564.2 11881. 59.66 1.54

. N STG LENGTH WEIGHT

1 1«54 59.66
DucT : '
M NO VEL T TOT P TOT P STAT AREA GAM
0.550 1149, 2028. 12436. 10243. 1.2074 1l.3127
PR TR AD EF PO T0 T0.1
3.7081 1.2928 0.8600 12435.6 2027.7 2027.7
H IN H oUT AREA FLOW HP

699.28 524.74 5.17 137.56 33969.
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ook gk ook ok TOTAL TURB WEIGHT IS 59.662

e ke ok ok ek ke ook ddele vk

* %*

¥ LPT 8 *

L ¥

W ek e e dedfesio ke 2

DUCT

M NO VEL T TOT P TGT P STAT AREA GAM

0.550 1149, 2028, 12438. 10245. 1.2072 1.3127

U TIP STRESS DEN W/ AREA TR H/T
727.0 11708.5 0.286 0.777 1.000 D.765

TURBINE 8 MECHANICAL DESIGN
H/T N STG LOADING AREA
0.765 2.000 0.243 1.207

uT RTIP RHUB DEL H RPM TORQ
7270 11.5 8.8 B6.9 T216.9 147693,
STAGE 1
CISK BLADE VANE HWD CASE AR
5.0 22.4 £€6.0 38.9 9.9 2.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.4669 43.4 0.550 1.207 8.83 11.54 80 727.0 11709. 142.18 .77

STAGE 2
DISK BLADE VANE HWD CASE AR

5.6 293 B6.6 31.1 9.4 3.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.5156 43 .4 0575 14652 8423 11.98 90 754.3 16019. 162.04 4.38

FRAME WT = 144.40

N STG LENGTH WEIGHT
2 13.73 448.62

DuUcCT
M NO VEL T 7OT P TQT P STAT AREA GAM
0.£600 1154. 1722. 5594. 4436, 2.3313 1.3249

PR R AD EF PO 10 T0.1
202236 11779 048600 5593.7 1721l.5 1721.5
H IN H OuT AREA FLOW HP

52&.77 437.87 16.80 137.56 169]12.

ookl ok ook xRk TOTAL TURB WEIGHT IS 448.624

e eokeol i ofeoe doogeae esieok
* *
* FMIX 9 =%
*® %
s e e s e e hofeole e P

LENGTH= 29.28 WEIGHT = 218.11
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e ook s e sbteok Aok

* %

* [BUR 10 =

* *

skt ek ok 2

BURNER NUMBER 10
PIN ROUT LENGTH MACH
0.0 24.120 48.000 0.143
CAS WT LIN WT NOZ WT INC WT

2347 120.0 29¢€.1 0.0

e sfeote e ke ok ok
* %

¥ NDZ 11 =

* *

et o oo ko ok 2

NOZZLE 11

WEIGHT= 206.89 LENGTH= 48.239 TR W

e 3o ok o e e ek AR

% *

¥ DUCT 4 *

% 3%

3 ko ok e ool ek 2

DUCT 4 &

RH=  12.7€¢ RT=  15.07 LENG= 55.98

APEA=  1.401 RHO=.168
CAS WT INC WT WTOT
10.1546 8.6000 18. 7546

etk ok koK

% *

* SHAF 12 %

* *

Seokeakeetedk sk odok kk 2

SHAFT 12
bo D1 LENG DN WT
3.5% 3401 42,26 0.65 34.71

ok dekddeak ok dekok

* *

* SHAF 13 =%

% *

e skl s sk ook ke 2

SHAFT 13
0o D1 LENG DN WT
4e32 3.94 18.00 1.39 13.04

e 3 e s e e ekl Feokeok

* %
* ACCS WT =
o *
e o o oo ek 2

ACCS WT= 273.972 .
A6

WSPEC

li.899

KTOT
439.8

T=

0.0



WEIGHT INPUT DATA 1IN
WEIGHT QUTPUT DATA 1IN

COMP
NO

DOm0 M=

10
11
12
13

TOTAL

WT
EST

O.
115.
o.
19.
577.
215.
60.
449,
218.
440.
207.
35,
13.

BARE ENGINE WEIGHT=

COMP
LEN

0.
14,
0.
56.
23.
18.
2e
14,
29.
48.
48.
Q.
Oa

ACCU
LEN

Q.
14.
14.
£9.
36.
S54.
56.
é9.
9S.

147.
iss.

0.

0.

ESTIMATED TOTAL LENGTH=

ENGL UNITS
ENGL UNITS

UPSTREAM RADIUS

RI

0.
9.
O.
13.
9.
19.
13.
Fe
.
0.
0.
9.
Fe.

2947.

195.

244
20.
13.

ACCESSORIES= 273,97

ESTIMATED MAXIMUM RADIUS=

R1

O.
O.
G
0.
O'
0.
0.
0.
15.
0.
O.
13.
0.

A-47

RO

0.
0.
O.
0.
O.
0.
0.
0.
21,
0.
O.
1%.
0.

DOWNSTREAM RADIUS

R1

G.
9
Yo
13,
12.
19.
12.
Te
0.
O.
0.
0.
0.

RO

0.
15.
13.
15.
13.
21.
14%.
13.
21.
24 .
22,

0.

0.

RI

G
O.
13.
0.
O
0.
0.
0.
0.
Oa
0.
0.
G.

2%.

RO

0.
0.
15,
0.
0.
0.
0.
0.
0.
Q.
0.
0.
0.

NSTAGE

OO0 ONELEOOQO WO
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sV

UPDATED INPUT DATA TO REFLECT CALCULATED INPUT

CCMPONENT
NO. TYPE
1 INLET
Z COMPRESR
3 SPLITTER
4 DUCT B
5 COMPRESR
€ DUCT B
T TURBINE
8 TURBINE
9 MIXER
10 DUCT B
11 NOZILE
12 SHAFT
13 SHAFT

CASE IDENTIFICATION

DATINP1
0.238500
0.180000
0. 770000
0.0
0.130000
0.100000
0.400000D
0.250000 Q1
0.70773D0 03
0.600000~01
0.472880 03
0.400000 04
0.600000 04

03
0l
00

01
o0
0l

DATINPZ
0.0
0.0

.
(=]

6000D--01

39250 03

CODOoOOCO00

- 8 % % & & @

0
2
0
100000 01
)
&
0

0.100000 01
0.100000 01
0.100000 01

SIMPLE MOOEL

DATINP3
0.146560
0.40000D
0.0
0.0
0.514550
0.0
0.467330
0.38577D
0.240000D
0.0
0.0
0.10000D
0.10000D

02
04

Gk
00

00
oo

Gl
ol

DATINP&
-0
376100
0
0
370700
265000
« 380100

oo CoCoEOROC

0.
0.100000

04

04
04
04
04

ol
ol

BBEBERAE ) BBARBABBBEABBBEAEBAE8BBENNNNNNNNNNNNNNNNNNNNNNNNANN

DATINPS
G.0
0.265900
0.0
0.0
0.614180
0.940000D
0.706450D
0.72633D
0.0
0.90000D
G.980000
0.100000D
G.10000D

03

g2
GO0
00
00

Qo
00
o1
01

DATINPS
0.900000 0O
0376200 04
0.0
6.0
0.3708B00
0.183000
0.380200
0«380400
0.0
0.18300D
0.10600D
0.100000D
0.100000

04
05
04
04

05
ol
01
Gl

DATINPT
0.0
0.10113D
¢.0
0.0
0.90909D
0.0
0.967270
0.940120
0.0

ol

00

00
00

o1
131

NNNNNN
CHLmmm e CfLmmmmm O fL —mmmmmmm
DATINPS DATINP9
0.0 0.0
0.37630D 04 0.99222D 00
0.0 0.0
0.0 g.0
0.370500 04 0.l32460 01
G.0 0.0
0.90244D 00 0.100000 Q1
0.81558D 0G 0.100000 G1
0'0 000
0.0 0.0
0.0 0.100000 01
0.100000 01 0.10000D 01
0.10000D0 01 0.100000 O1



6V

FLOW WEIGHT TOTAL
STATION FLOW PRESSURE
STATP1 STATPZ
1 0.23850D0 03 0.146960 02
2 0.238500 03 0.13226D 02
4 0.23850D0 03 0.37328D 02
5 0.134750 03 0.37828D 02
[ 0.131240 03 0.35581D 03
7 0.35034C 01 0.35581D0 03
8 0.134050 032 0.320220 03
¢ 0.137560 03 0.86376D 02
10 0.137560 03 0.38849D 02
11 0.103750 02 0.37828D 02
12 0.241310 03 0.37401D 02
13 0.241310 03 0.351570 02
14 0.241310 03 0.35157D 02
15 0.10275D0 03 0.37828D 02
COMPONENT
NC. TYPE DATOUT1 DATOUT2
1 INLET 0.0 0.0
2 COMPRESR -0.16912D0 05 0.40000D 04
3 SPLITTER 0.77000D 00 0.0
4 DUCT B 0.0 0.0
5 COMPRESPR —~0.33969D0 05 0.500000 04
6 DUCT B 0.0 0.10000D 00
7 TURBINE 0.33969D0 05 0.60000D0 04
8 TURDINE 0.169120 05 0.40000D0 04
9 MIXER 0.70773D 03 0.63925D 03
10 DUCT B 0.0 0.600000-01
11 NOZILE 0.137650 05 0.18379D0 04
12 SHAFT 0.0 0.400000 04
12 SHAFT 0.0 0.60000D 04
MACH= 0.0 ALTITUDE= 0.
ATPFLOW (LB/SEC) 238.50
MNET THRUST 13785.01
TOGTAL INLET DRAG 0.0
INSTALLED THRUST 13785.01

SIMPLE MODEL

RECOVERY= 0.5000

STATION PROPERTY OUTPUT DATA

TOTAL FUEL/AIR
TEMPERATURE RATIC

STATP3 STATP4
0.518670 03 0.0
0.51867D 03 0.0
0.72687D 03 0.0
0.72687D 03 0.0
0.14356D 0% (.0
0.143560 04 0.0
0.26500D 04 0.21425D-01
0.20278D0 04 0.20868D-01
0.172160 04 0.208680-01
0.72687D 03 0.0

REFERRED

FLOW

STATPS
0.23850D
0.26499D
0.1056&90
0.61970D
0.%01830D
0.0 |
0.139060D
0.46276D
0.948010
0+.477170
0.151010
0.160650
0.160650
Q.47717D

03
03
03
02
ol

COMPONENT QUTPUT DATA

0.13157D 04 0.11798D-01
0.131570 04 0.117900-01
0.131570 04 0.11790D-01
0.72687D 03 0.0
DATOUT3 CATOUT&

0.0 0.10G0000 OL
0.0 0180000 01
0.0 0.0

0.0 0.0

0.0 0.130000 01
0.0 0.214250-01
0.100000 Ol 0.40000C 01
0.10000D 01 0.25000D 01
0.103870 01 0.10i14D 0Ol
0.0 0.0

0.23923D0 01 0.48393D 03
0.40000D0 04 0Q.40000D 04

0.600000 04 0.50000D 04

GROSS THRUST

TSFC

TOTAL BRAKE SHAFT HP
INSTALLED TSFC

ED LONG=F,DRANW=F,BOAT=T,SPILL=T+AMINDS=1.6 &END

DATOUTS
0.100000 01
0-40000D 04
0.0

0.0
04514580
0.0
0.46733D
0.38577D
0.47274D
0.0
0.472880
0.0

o4
00
e ]¢]
03

03

0.0

0 ITERATIONS

13785,01

0.7343
0.0

0.7343

MACH
NUMBER
STATPSE

40000

[=RolaNalalof-RalaloNal

¢ 4 8

CONOROOOOOO

0.10000D
0.117290D
0.12734D

DATOUTS

0.0
0.10000D
0.0
0.0
0.58500D
0.10123D
0.568000
0.524400
0.16773D
0.0
0.10000D
0.0

0.0

2 PASSES

Qo0

01
0l
ao

a1

Qo
a5
04
04
C3

al

STATIC
PRESSURE
STATP7

« % 4 0% & & @
oCOWDOOQOOOOCD

74010 02

Y

CODOOCODOOOO

0.187800 02
0.1469460 02
0.374010 02

DATOUTT
0.90000D 00
0.265900 03
¢.0
0.0
0.614180 02
c.0
0.706450 00
0. 726330 00
0.0
0.0
0.980000 00
0.0

FUEL FLUW (LB/HR)
NET THRUST/AIRFLOM
BOATTAIL DRAG
SPILLAGE + LIP DRAG

FLOW ERROR
STATRS

[=RelaloRajajaoloNeRoRaRe=Nao]
LU T L R Y I Y I I )
CoCooOoLOooOUOoOoOOOC

DATOUTS
C.100000 01
0.870000 00
0.0
0.0
0.870000 00
0.940000 00
0.86000D 00
0.860600 00
0.949900~16
0.0
0.187210 01
0.0

10122.81
5T.7988

0.0
0.0

INTERFACE CORRECTED

DATOUTS

8600C 0O1

QoMo

0oL
04
0l
01
o1

0.37073D
0.222340
0.10000D
0.0
0.239230
0.0

01


http:13785.01
http:13785.01
http:10122.81
http:13785.01

TABLE DATA INPUT SUMMARY 1& TABLES

TABLE NUMBER REFERENCE NUMBER ARRAY LOCATION

1 3761 1
2 3762 1075
3 37632 2149
4 3704 3223
5 3705 4297
6 3706 5371
7 3707 6445
8 3708 7681
9 3709 8917
10 3801 10153
11 3802 10606
12 3803 11203
13 3804 11656
14 3901 12397
15 3902 12799
16 3903 13213

DATA STORAGE ALLOCATION 20000
DATA STORAGE NOT USED 6385

&D MODE=1,

IWT=T,

KONFIG({Lyl)="TINLT® 31+0424+04SPEC(141)=238.5,4%0,0.9,

KONFIG(L,2)=9COMP" ;2,0,4+0,SPEC{1,2)}=1.8,0,1+3761,1,376251,3763;130+0ye8T12.86,
1,

KONFIG(144)='0DUCTY4y1140415,0,SPECI1,44)=6%0,
KONFIG{143)="SPLT"44,0+5+11+SPEC{L43)=.TT,

KONFIG(Ly5)="COMP" 45,046+ 7¢5PECEL1+5)=123340264914370T+13370841+370942350:+0+.8T+
Q.4056, .985,

KONFIG(1:+6)='DUCT® 46,058+0,SPEC(1+61=.10+0+0+26505.9%4+18300, .
KONFIG(L,T)I='TURB"+8+7+9+0, SPEC{ 1+ 7)=44141,3801,1,3802419191919.86+5680,+1,
KONFIG(1,8)=*TURB® 494041030 :SPEC{148)1=2.5y0+1+3803+193804911141914.B869524%41,
KONFIG{1l,9}=tMIXR"y10,15:12404SPEC(L49)=040402%+
KONFIG{1,10)="DUCT*412,0413,+0,4SPEC{1+10}=.06,3%0,.90,18300,
KONFIG{(1411)="NOZZ%413,0914+04SPEC{1911)=0+130103+98+140:0,1,
KONFIG(1l412)="SHFT®,2,8,0404SPEC(1412)=4000,8%1,
KONFIGU1413)="SHFT" 35470404y SPEC(1413)=600048%]1,
KONFIG(1414)="CNTL*ySPCNTL(14164)=1,8,"'STAP*,8413,0+1
KONFIG(1lg15)="CNTL"ySPCNTL(1;15)=1,7+'STAP?",8,9,0,+1,

KONFIG{1,16)="CNTLY SPCNTL(1+16)=1454'STAP'"38384,0+1,
KONFIG{Ll,17)=tCNTL!,SPCNTL(1y1i7)=1+3,'DOUT 4 84940+1,

KONFIG(1418)="CNTL? ,SPCNTL{1,18)=1,245"STAP' 8,540,451,
KONFIG(1,19)="CNTL",SPCNTLEL,19)=1,1,5"STAP'+8+24+04+1,
KONFIG(1,20)="CNTL? s SPCNTL(1,20)0=1:12,+'D0OUT"48,124041,
KONFIG(L,21)="CNTL",SPCNTL{1,21)=1,13,'D0OUT*,8,13,50+1¢

&END

THE FOLLOWING REPRESENTS THE CONFIGURATION FOR MODE= 1

SIMPLE MODEL
CONFIGURATION DATA 15 STATIONS 21 COMPONENTS

COMPONENT NKIND COMPONENT UPSTREAM DOWNSTREAM
NUMBER TYPE STATIONS STATIONS

EPRGDUCIBBJHY oF THE

A0 ORIGINAL PAGE I8 POCE


http:KONFIG(1,9)='MIXR',10,15,12,0,SPEC(1,9)=O,O,.24
http:KONFIG(1,51='COMP',5,0,6,7,SPEC(1,5)=1.3,.026,1,3707,1,3708,1,3709,1,0,,.87
http:KONFIG(1,3)='SPLT',4,0,5,11,SPEC(l,3)=.77
http:KONFIG(1,2|='COMP',2,0,4,0,SPEC(1,2)=1.8,0,1,3761,1,3762,1,3763,1,0,0,.87,2.86

1SV

14
15
16
17
18
19
20
21

VO~ SN

c
S

C

DoV, RSN~ P

INLET
OMPRESR
PLITTER
DUCT B
OMPRESR
DUCT 8
TURBINE
TURBINE

MIXER
QUCT B
NOZZLE

SHAFT

SHAFY
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

...n
O 00O U= N

- =
oo

WNMNWMWYDO W

-

CCNTROL INFORMATION

VARY
VARY
VARY
VARY
VARY
VARY
VARY
VARY

DATINP
DATINP
DATINP
DATINP
DATINP
DATINP
DATINP
DATINP

CASE IDENTIFICATION

OF
oF
OF
OF
OF
OF
OoF
OF

N Yl o S

STMP

COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT
COMPONENT 12
COMPONENT 13

=N U~

LE MODEL

OO OO0O~NOOOVOD~NODODOOOO

SO
S0
SO

S0
SO
S0
sQ

THAT
THAT
THAT
THAT
THAT
THAT
THAT
THAT

Loall il ol
oPwMNOW

VW=D O

=

STATP
STATP
STATP
DATOUT
STATP
STATP
DATOUT
DATGUT

[s-Me JRV INE W N 8
-

@ Mmoo mao oM

COO0O0CO0OOCOOOLOLOCONOROO

OF
OoF
OF
gF
oF
oF
of
OF

FLOW STATION
FLOW STATION
FLOW STATION
COMPONENT 9
FLOW STATION
FLOW STATION
COMPONENT 12
COMPONENT 13

13 EQUALS O.
S EQUALS 0.
8 EQUALS O©.

EQUALS 0.0
5 EQUALS 0.
2 EQUALS 0.

EQUALS 0.9

EQUALS 0.0

0
0
o

0
0



Z5v

COMPONENT

NC.

— e e e
WO OO WP WR -

15
le
17
i8
19
20

TYPE
INLET
COMPRESR
SPLITTER
DucT B
COMPRESR
DUCT B
TURBINE
TUFBINE
MIXER
DucY B
NOZZLE
SHAFT
SHAFT
CONTROL

CONTROL
CONTRCL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

DATINPL
¢.238500 03
0.18000D0 01
0.77000D 00O
0.0
0.13p000 Gl
0.100000 0O
0.400000 01
0.250000 01
0.0
0.600000-01
0.0
0.400600 04
0.600000 04
0.0

ATINP2

B
0
0
0
0
26000D-01
0
106000 o1
0
0
0

COCOoOCOQOQO

0.100000 01
6.1l00000 01
0.100000 01
0.0

[eReRaloNolelel
« % e 6 g & &
ScCcoOoO00

DATINPS
00000 0Ot

-
.
L]
.

00000 01

OoOoooo s
QOO O

0.100000 01
7.100000 01
¢.240000 00O
0.0
Q.0
0.100000 01
C¢.100000 Q1
0.0

DATINPS
OIO
0.376100 04
g.0
Olo
0.370700 04
0.265000 Q4
0.380100 04
0.380300 04
0.0
¢.0
0.0
0.10000D 01
0.10000D0 01
0,100000 a0l

0.100000 01
0.10000D
0.10000D 01
0.10000D 01
0.100000 01
0.100000 01
0.100000 O1

DATINPS
0.0
0.100000 01
0.0
0.0
0.100000 01
0.540000 00
0.100000 01
0.100000 01
0.0
0.906G00C 0C
0.$8000D0 QO
0.10000D0 01
0.100000 01
0.0

1

DATINPE
0.90000D 00
0.37€20D 04
0.0
0.0
0.370800 04
0.18300D 0OF
0.38020D 04
0.380400 04
0.0
0.183000 05
0.10000u 01
0.100000 01
0.10000L 01
0.80000C Ol

0.8G0000 01
0.800000 01
0.0
0.800000 Ol
0.80G000 01
0.0
0.0

DATINGT
G.0
0.100000 0l
0.0
0.0
G. 100000 01
0-0
0.100000 01
0.100000 01
G.0
Ue 0
0.0
0.100G000 01
0.10000D0 01
0.0

0.0
0.0
C. 5860000 01
0.0
0.0
0.800000 01
G.8006000 01

CATINPS

.
=]

76300 04

70900 04

3

0

0

3

0

10000C 01
«100000 01
G
0
0
i
1
0

00000 Ol
00000 01

OO0 OoOCOoOOOOO0O000
.

LI

COoOoQC oo
N
[=N =N o =N R =i

DATINP G

.
[=]

goool 01

00062 01

9000C ¢l
0000C 01

. ¢

CQooOpoooCLo o
OO = OO0 Q-

0.10000C 01
0.10000D0 01
0.10000C 01
0. 100000 01

0.10000C 01
0.100000 0Ol
0.100000 01
0. 10000C Gl
0.10000D0 01
0.1006000 01
0.1004000 01



MODE 1 NOW BEING USED

EW

IPLT=T,

IS11I=F,

1s10=F, |

IDUTCD=2,

ILENG(]."—‘Z 1375161718,9, 10,111

IWMEC({142)=9FAN "41414443%0,

THMEC(1,3)}=YSPLT*,6%0,

IWMEC{1+4}="DUCT*4+0,5%0,

IWMEC(145)="LPC %414244%0,

IWMEC(1,6)="PBURY,.1,45%0,

IWMEC{15s7)="HPT 1,045,4=5,3%0,

IWMEC(148)='LPT %41:2¢79+3%0,

IWMEC(1,9)="MIX %,6%0,

IWMEC(1,10)='DUCT"*,2,4%0,

TUMEC{1,11)="NOZ *+1,104+4%0,
IWMECHEY1412)="SHAF 41 ,8,3%0,2,

THMEC(L1 413 )=YSHAF' 3247 33%0,4 5,

DESVAL( 112"'":-524|1-7,-4571-5,3.5,295?-45:0.gO-vl-QOoch 1l..
DESVAL{1,3)=15%0.y

DESVAL(1,4)=-4512*001110911*0o’
DESVAL(1’5’=.45’1.35,.70’l.2’2.'105’.3,0. ,0‘,1.,0.'2.'1.'
DESVAL(146)=10044.015,
DESVAL(147)=e53a2849105414591254455+150000e930914+6%0.,
DESVAL(1+8)=e059424331459251329651500004334751e96%04,
DESVAL(1,9)=15%0.,

DESVAL{14100=4142a

DESVAL(1411)=1.414%0.,
DESVAL{1+12)=50000e1+33+85912%0.
DESVAL(1,13)=50000e4.3,13%0.,

EEND

S s oo ke o ook KRN

* *

* FAN 2 =

% *

sk ok ke ke ok

BuUCT

M NO VEL T TOT7T P TOT P STAT AREA GAM

0.524 570« 519 1905. 1579. 6.9517 1.4005

U TIP STRESS DEN W/AREA TR H/T
1258.9 2675746 0.168 2.339 1.800 0.450

COMPRESSOR 2 MECHANICAL DESIGN

LOADING N STG DIAM U TiP C RPM  C RPM
0.874 3.00 39.98 1258.9 72169 721649

FRAME WT = 95.67

A-53



STAGE 1

WD W8 WS WN WC CcL RHOB RHOD AR
&£5. 59. 59. 0. 26. Te4 04168 0168 3.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.4789 167 0.524 6,952 B8.99 19.99 59 1258.9 26758. 209. 519.

STAGE 2

WD HB WS WN WC CL RHOB8 RHGD AR

gl. 34. 34. 51l. 21. 6.2 04168 0.168 3.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.4155 16.7 0.499 5.180 11.02 18.95 67 1193.2 20191. 231. 588.

STAGE 3

WD HB L) WN WC cL RHOB RHOD AR

97. 23. 23. 46. 19. 57 0.168 0.168 2.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT TIN
1.3671 16.7 0.475 4.017 12.17 18.23 70 1148.1 15768. 208. 658,

FRAME WT = 285.15

N STG WEIGHT LENGTH
3 1028.68 28.80

DuCT
M NO VEL T TOT P 70T P STAT AREA GAM
0.450 582. 7T27. 5447, 4743 . 3.2206 1.3951
PR AD EF PO TO HP
2.8600 0.8700 5447.2 T726.9 16910,
HI HO Wi CHWI

123.95 174.07 238.50 265.00
sfedkdgokkdokdokkd ddikkk TOTAL COMP WEIGHT IS 1028.680

s o ke stesfe s e ol e e sk o

* *

%= LpC 5 %

* e

e ok e sdeate s ok ok 2

DUCT

M NO VEL T TOT P TOT P STAT AREA GAM

D450 582. 727. 5447, 4743, 1.8196 1.3951

U TIP STRESS DEN W/AREA TR H/T
1285.1 23331.5 0.168 0.687 1.200 0.700

COMPRESSOR 5 MECHANICAt DESIGN

LOADING N STG OIAM U TIP C RPM C RPM
0.651 10.00 25.58 1085.6 11515.5 9727.5

FRAME WT = 118.22
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STAGE 1

WD WB WS WN WC CL RHOB RHGOD AR

24e 1l4. 1l4. 36. 10. 4.5 0,168 0.168 2,00

PR DOEL H MACH AREA R HUB R TIP NB U TIP STR
1.3603 17.8 0.450 1.820 8.95 12.79 50 1285.1 23331,

STAGE 2

Wb W8 WS WN WC cL RHOB RHOD AR

20. G Je 29. 8. 3.6 0.168 0.168 1.94

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.3241 17+8 04435 1.442 9.42 12.45 60 1250.7 18516.

STAGE 3

WD We WS WN WC CcL RHOB RHGOD AR

16. 6. 6. 25. Te 3.0 0.168 0.168 1.89

PR GEL H MACH AREA R HUB R TIP NB U TIP STR
1.2948 17.8 0.420 1.171 9.75 12.19 70 1225.3 15048.

STAGE 4

WD WB WS WN WC cL RHOB RHOD AR

13. 4. 4. 21. be 2.6 0.168 0.168 1.83

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2704 17.8 0.405 0.970 9.98 12.00 Bl 1206.2 12477.

STAGE 5

WD WB WS WN WC CL RHOB RHOD AR

ll. 3. 3. 18. 54 2.2 0.168 0.168 1.78

PR DEL H MACH AREA R HUB R TiP NB U TIP STR
1.2499 17.8 0.390 0.818 10.15 11.86 93 1191.5 10527.

STAGE 6

WD WB WS WN WC e RHOB RHOD AR

10. 3. 3. léte 4e 2.0 0.168 0.168 1.72

PR DEL H MACH AREA R HUB ® TIP NB U TIP STR
1.2324 17.8 0.375 0.70) 10.28 11.74 104 1180.1 So0l18.

STAGE T

WD W8 WS WN WC cL RHOB RHOD AR

Fe 2. 2. l4. b 1.8 0.168 0.168 1.67

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2173 17.8 0.360 0.608 10.39 11l.65 115 1171.0 7829.

STAGE 8

WD WB WS WN We CcL RHGB RHOD AR

16. 3. 3. 13. 3. 1.6 0.286 0.286 1.61

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.2042 17.8 0.345 0.534 10.47 11.58 126 1163.6 11712.

STAGE g

WD W8 WS WN He CL RHOB RHOD AR

15. 3. 3. 12 3 1.5 0.286 0.286 1.56

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.1926 17.8 0.330 0.475 10.53 11.52 136 1157.7 10407.

STAGE 10

WD HWB WS WN wC CL RHOB RHOD AR

15. 2. 2. 1ll. 3. le4 0.286 0.286 1.50

PR DEL H MACH AREA R HUB R TIP NB U TIP STR
1.1824 17.8 0.315 0.426 1059 11l.47 146 1152.8 S343.

A-55

WEIGHY TIN
9%. T27e.

WEIGHT TIN
75. 800.

WEIGHT TIN
59. 873,

WEIGHT TIN
£9. 946.

WEIGHT TIN
41. 1017.

WEIGHT TIN
36, 1089,

WEIGHT TIN
32. 1l159.

WEIGHT TIN
39. 1229.

HEIGHT TIN
36. 1299.

WEIGHT TIN
33. 1367.



N STG WEIGHT LENGTH

10 616448  25.43
DUCT
M NG VEL T TOT P TOT P STAT AREA GAM
0.300 544. 1436. 51236, 48231, 0.3874 143539
PR AD EF PO TO HP
"9.4060 0.8700 51235.9 1435.6 33965,
HI HO Wi CWi
174.07 352.23 134.75 61.97
Rk ddokkick bk iokky TOTAL COMP WEIGHT 1S 616.477
e ol st s e o 3 s ok
* %
* PBUR 6 *
% %
e N ok e e e ek 2
BURNER NUMBER 6
RIN ROUT LENGTH MACH WSPEC
8.758 12.509 18.000 0.055 4,596
CAS WT LIN WT NOZ WT  INC WT FRAME WTOT
24.2 40.4 17.8 16.4 151.3 250.2
e sfesie et e sk olese e sk
* %
* HPT 7 =*
% %
e 3 e e e ok esenfe ook 2
pucT
M NO VEL T TOT P TOT P STAT AREA GAM
0.500 1186. 2621. 46112. 39327. 0.3977 1.2968
U TIP STRESS DEN W/AREA TR H/T
1106.0 9819.5 0.286 0.246  1.000 0.922
TURBINE 7 MECHANICAL DESIGN .
H/T N STG LOADING AREA
0.922 2.000 0.280 0.398
ut RTIP RHUB  DEL H RPM TORQ
1106.0 11.0 1001 174.5 11515.5 185913,
STAGE 1
DISK  BLADE VANE  HWD CASE AR
6.4 2.3 8.4  2lo7 4.0 1,50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR  WEIGHT LENGTH
1.8453 87.3 0.500 0.398 10.14 11.01 180 1106.0 9820. 42.84 2.02
STAGE 2
DISK  BLADE VANE  HWD CASE AR
10.8 .4 23,7 35.5 6.8 1.50
PR DEL H MACH AREA R HUB R TIP NB U TIP STR  WEIGHT LENGTH

2.0063 87.3 0.525

N S5TG
2

LENGTH HWEIGHT

5.31 126.03

0.£66 10.14

11.55 116 1160.9 16456. 83.19 3.29
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DUCT
M NO VEL T TOT P TOT P STAT AREA GAM

0.550 1149, 2028. 12436, 10243, 1.2074 1.3127
PR TR AD EF PO 70 T0.1
H IN H OUT AREA FLOKW HP

659.28 524.74 5.17 137.56 33969.

Foksekdokokiokkpdckkngdkk TOTAL TURB WEIGHT IS 126.028

e s sk st st s ook ok

* *

®  LPT g *

* e

sk Aok ok e e ok ok ok 2

puUCT

M NO VEIL T TOT P TAOT P STAT AREA GAM

0.550 1149. 2028. 12438, 10245. 1.2072 1.3127

U TIP STRESS DEN W/ AREA TR H/T
727.0 11708.5 0.286 0.777 1.000 0.765

TURBINE 8 MECHANICAL DESIGN

H/T N STG LOADING AREA

0.765 2.000 0.243 1.207
uTt RTIP RHUB DEL H RPM TORQ
727.0 11.5 8.8 Bb.9 T216.9 147693.

STAGE 1
DISK BLADE VANE HWD CASE AR
5.0 22.4 €6.0 38.9 9.9 2.00

PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT ELENGTH
1.4669 4&3.4 0,550 1.207 B8.83 11.54 80 727.0 11709. 142.18 4.77

STAGE 2
DISK BLADE VANE HWD CASE AR
6.9 27.6 8l.4 34.0 9.3 3.00
PR DEL H MACH AREA R HUB R TIP NB U TIP STR WEIGHT LENGTH
1.5156 4344 0.575 1.652 8.83 12.39 98 780.6 16019. 159.21 4417

FRAME WT = 167.79

N STG LENGTH WEIGHT
2 13.41 469.18

DUCT

M NO VEL T TOT P TOT P STAT AREA GAM

0.600 1154. 1722 5594. 4436 243313  1.3249
PR TR AD EF PO TO TO.1
2.2236 1.1779 0.8600 5593.7 1721.5 1721.5

H IN H auT AREA FLOW HP

524477 437.87 16.80 137.56 16912,
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ek otk dokok sk kkakokkk TOTAL TURB WEIGHT IS

ekl okl Sk
* *
* DUCT 10 *
* - *
ook soketeok Aok ok 2
pucY , 10
RH= 0.0 RT= 28.80 LENG= 57.60
AREA= 18.098 RHO=.286
CAS HWT INC HWT WTOT
4548800 0.0 45,8800

sk e kot ok o e e eodek

* *

* NOZ 11 *

* %

e e e e e sk sl sk o ok 2

NOZILE 11

WEIGHT= 295,02 LENGTH= 57.604 TR WT=

el ok ke ok ke kokske

% *

* PUCT & *

¥ *

o s e oo e e sl ek P

DUCT o 4

RH= 15.78 RT= 17.69 LENG= 62.16

AREA= 1.401 RHO=.168
CAS WT INC WT WTOT
15.5408 13.8556 29.3964

e s ot e o s skl ok

* *

* SHAF 12 *

* %

e ek e e s kol deok 2

SHAFT 12
bo D1 LENG DN WT
3.54% 3.01 48.74 0.65 40.03

e ook et et sk deoke ok

% *

% SHAF 13

* *

e ek e e ko koK 2

SHAFT 13
oo Df LENG BN WT
44,35 3.94 18.00 1.27 14.33

st e s ofe e ke oK ok e koK
* *
#  ACCS WT =
% *
e e e g e ok e o e ke 2

ACCS WT= 262.021 A-58
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WE IGHT

coMp

NC

(Vo= JE NI T T RSN

10
11
12
13

TOTAL

WT
EST

Q.
1029.
g.
29.
6lé6.
250.
126
469.
0.
46a
295.
40.
14.

BARE ENGINE WEIGHT= 2915.

INPUT DATA IN

COomMP
LEN

0.
29.
C.
62.
25.
18.
5a
13.
0.
58.
58.
0.
0.

ACCU
LEN

0.
29.
29,
9l.
54.
72.
78.
91.
91.
149,
206,
0.

G.

ESTIMATED TOTAL LENGTH=

ENGL UNITS
WEIGHY OUTPUT DATA IN ENGL UNITS

UPSTREAM RADIUS

RI

206.

RO

O.
20.

0.
18.
13.
13.
1i.
12.
16.
29.
25
20.
i3,

ACCESSORIES= 262.02

ESTIMATED MAXIMUM RADIUS=

R1

0.
Q.
0.
C.
Ce
0.
0.
Q.
lé.
0.
Qe
10.
Q.
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RO

0.
O«
C.
0.
0.
Oe
0.
a.
2le
0.
O.
11.
Q.

DOWNSTREAM RADIUS

RI

0.
13.
13.
16a
11.

Ge
10.

S

e

O.

0.

0.

O.

RO

O.
18.
16.
18.
11.
13.
13.
14.
21l
29.
2T

0.

0.

RI

0.
Oe
16.
0.
0.
Q.
O.
o.
Q.
0.
O.
0.
o.

29.

RO

0.
O.
18,
0.
0.
0.
0.
0.
O.
0.
G.
O.
0.

NST AGE

COCOOMNOOO QWD
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c/L C/L

UPDATED INPUT DATA TO REFLECT CALCULATED INPUT

CCMPONENT
NO. TYPE
INLET
-OMPRESR
SPLITTER
DUCT 8
COMPRESR
oucT B
TURBINE
TURBINE
MIXER
DUCT &
NOZZLE
SHAFT
SHAFT

O 0~ G PP

10
11
12
13

CASE IDENTIFICATION

DATINPL
0.23850D
0.l18000D
0.77000D
0.0
0.13000D
0.10000D
0.400000
0.250000 01
0.70773D 03
0.60000D0~-01
0,472880 03
0.400000 04
0. 600000 04

03
01
00

o1
a0
0l

DATINP2

6000D0=-01
00000 01

39250 03

CO0COOQCDODO
*® & & 8 2 4 & & 8

orOo~ONDODOD

0.100000 G
¢.100000 ol
0.100000 01

SIMPLE MDDEL

DATINP 3
0.144986D 02
0.400000 04
0.0
0.0
0.51455D
0.0
0.46733D
0.3857TD
0.240000
0.0
0.0
0.100000
0.100000

04

00
114]
0Q

01
0l

DATINP&
0.0
0.376100 04
0.0
0.0
0.37070D
0.265000
0.380100
0.38030D
G.0
0.0
0.0
0.100000
0.10000D

04
04
O4
0%

0l
ol

DATINPS
0.0
0.265900 03
0.0
0.0
0.61418D
0.940000
0. 706450
0.T2633D
0.0
'0.900006D
0.98000D
0.10000D
0.10000D

oz
00
00
00

a0
00
o1
01

L e O A ¢/L-—=-~=C/00DDDDDCODOCODODDDDODDDDRDLDDDDODDRDDD-C/ L

DATINPE
0.900000 OO
0.37620D 04
0.0
0.0
0.370800
0.18300D
0.38020D0
0.38040D
0.0
0.183000
0.100000
0.10000D
a.100000

C4
05
04
4

s
ol
01
ol

DATINPT
0.0
0.101130
0.0
0.0
0.909090D
G.0
0.96727D
C.540120
0.0
.0
0-0
0.100000
0.10000D

—— i

01

00

00
0

0l
0l

DATINPE
0.0 -
0.37630D
0.0
0.0
0.370900
0.0
0.902440
0.81558D
0.0
0.0
0.0
0.100000
0.100000

00
Q0

o1
1]

DATINRS

COoCO0OoOO0O0OQpDO

« 8 8 3 5 4 4 &

G. 100060
0.100000
0.102000

ago

01
ol
al
0l

(138
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STATION PRCPERTY QUTPUT DATA
FLOW WEIGHT TOTAL TOTAL FUEL/AIR REFFRRED MACH STATIC INTERFACE CORRECTED

STATION FLOW PRESSURS TEMPERATURE RATIC FLOW NUMBER PRESSURE FLOW ERROR
STATP1 S5TATRZ STATP3 STATP4 STATPS STATPS STATPT STATPE
1 0.228500 03 0.146960 02 0.51867D 03 0.0 0.23850D 03 0.0 0.0 0.0
2 0.23850D 03 0.132260 02 0.51867D 03 0.0 0.264%90 (43 0.0 0.0 0.0
4 0.238500 €3 0.378280 02 0.7268B7D 03 0.0 0.109690 03 0.0 0.0 0.0
g 0.134750 03 0.378280 02 0.726870 03 0.0 0.61970D 02 0.0 .0 ¢.0
6 0.131240 (3 0.3%55810 03 0.14356D 04 0.0 0,901836 01 0.0 0.0 0.0
T 0.350340 01 0.355810 03 0.143%56D 04 0.0 0.0 0.0 0.0 C.0
& 0.1234050 03 0.320220 03 0Q.265000 04 0.214250-01 0.13506D 02 0.0 0.0 0.0
9 0.L37560 03 0.863760 02 0.20278D 04 0.20868D0-01 0.462760 02 0.0 0.0 0.0
10 0.1237560 03 0.388490 02 0.17216D 04 0.20868D—01 0.9480L0 02 0.240000 00 0.374010 02 Q.0
11 0.103750 03 0.37828D 02 0.726870 03 0.0 0.47T7170 02 0.0 0.0 0.0
12 0.24131N 03 0.374010 02 0.131570 04 0.117900-01 0.15101D Q3 0.0 0.0 0.0
12 0.241310 03 0.351570 02 0.13157D 04 0.117%00-01 O0.160650 03 0.10000D0 01 0.18780D0 02 <&.0
14 0.241510 02 0.3%5157D 02 0.13157D 04 (0.117900-01 0.160650 03 (Q.11729D0 01 0.146960 02 0.0
15 0.1032759 03 ©0.378280 02 O0.72687C 03 0.0 Qe47TLITD 02 04127340 00 0.374010 02 (.0
COMPONENT OUTPFUT DATA
COMPONENT '
NO. TYPE DATOUTL DATRUTZ DATOUT3 DATOUTS CATOUTS DATOUTE DATOUTY DATOQUTSB DATDUTS
1 INLET 0.0 0.0 0.0 0.10000D 01 0.10000C 01 0.0 6.900000 00 0.10000D 01 0.0
2 COMPRESR -0.16%120 05 0.40000D0 04 0.0 0.180000 01 0.40000D 04 0©0.100000 01 0.265900 03 0.87000D 00 0.286000C 01
3 SPLITTER Q.77000D 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 DUCT B 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
& COMPRESR -0.339690 05 0.600000 04 0.0 0.130000 01 0.514550 04 0.985000 00 O0.61418D G2 0Q.870000 00 0.94060D0 01
€ OUCT B 0.0 0.100000 G0 0.0 6.21425C-01 0.0 0.101230 05 0.0 0.540000 00 0.265000 04
7 TURBINE 0.339690 05 0.600000 04 (©.10000D 01 0.40000D0 01 O0Q.467330 00 0.568000 04 0.706450 00 0.B60000 00 0.370730 01
8 TURBINE 0Q.169:20 05 0.400000 04 0.10000D0 OL 0.25000D 01 0.38577D 00 0.52440D 04 0.T726330 00 0.860000 00 0.222340 01
9 MIXER 0.707730 02 0.63925D0 03 0.103870 01 0.1013i4D 01 0.47274D 03 0.16773D 03 0.0 0.54990D=-1&6 0.10000D0 01
10 DUCT B 0.0 0.600000-01 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 NOZILE 0.12785C 05 0.183790 04 0.23%23D 01 0.48393D0 03 0.472880 03 0.100000 01 0.980000 00 0.187210 01 0.23923D0 01
12 SHAFT 0.0 0.40000C 04 0.40000D0 04 0.400000 04 GC.0 0.0 0.0 0.0 0.0
13 SHAFT 0.0 0.600000 04 0.600000 04 0.60000D0 04 0.0 0.0 0.0 0.0 0.0
MACH= 0.0 ALTITUDE= 0. RECOVERY= 0.5%000 0 ITERATIONS 2 PASSES
ATRFLOW (L.B/SEC) 238.50 GROSS THRUST 13785.01 FUEL FLOW (LB/HR) 10122.81
NET THRUST 13785.01 TSFC 0.7343 NET THRUST/AIRFLOW £7.7988
TOTAL INLET DRAG 0.0 TOTAL BRAKE SHAFT HP 0.0 BOATTAIL ORAG 0.0

INSTALLED THRUST 13785.01 INSTALLED TSFC 0.7343 SPILLAGE + LIP DRAG 0.0


http:13785.01
http:13785.01
http:10122.81
http:13785.01

APPENDIX B — Source Listing

By programming standards each routine starts with an extensive set of COMMENT cards which

describe the subroutine purpose, use, required subroutines, history, and glossary of variable names

and descriptions The hsting of NNEP has been skipped to save space. The changes to NNEP

necessary to append the weight eshimating routings are.

1.  Add cails to WTEST i MAIN and NEPCAL

2 Incorporate common WMECH in routine INPUT
3 Incorporate vanables IWT and IPLT in namelst statement D in routine INPUT

SUBROUTINE

COMP — Initialize Compressor Concimons
CMECH — Compressor Mechanical Design
CWT — Compressor Weight Calculations
COMBWT — Combustor Werght Calculations
DUCTWT — Duct Weight Calculations
DUCT - Iniet Area Calculation

DUCT1 — Stage Mach Number of Area Calculation

EFFD — Compoenent Polytropic Calculation
FRAME — Frame Weight Calculations
STESSS — Blade Pull Stress Calculations
SHAFT — Shaft Weight Calculations

TURB — Imtialize Turbine Conditions
TMECH — Turbine Mechanical Design
TURWT — Turbine Weight Calculations
WMIXR—Mixer Weight Calculation
WSPLT-Splitter Radu Calculation
WENOZ—Nozzle Weight Calculation
STHERM—Thermodynamic Tables
WTEST—Main Driver Routine
NPPNT-—-Plotter Routine
DTRAP-Trapezoid Plottimg Routine
ENGPLT—Engine Plotting Routie
DUMMY —Dimension Transfer Routine
HMEC—Heat Exchanger Weight Calculation
VALVWT—Air Inverter Valve Weight Calculation

B-1
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B-2
B-12
B-21
B-24
B-29
B-33
B-36
B-38
B-40
B-42
B-44
B-48
B-54
B-62
B-65
B-68
B-70
B-74
B-75
B-82
B-B4
B-86
B-90
B-92
B-97
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SUBROUTINE(COMP)

PURPOSE

THIS ROUTINE INITIALIZES THE INLET AND EXIT
CONDITIONS FOR ALL TYPES OF COMPRESSORS AND
CALLS THE MECHANICAL DESIGN ROUTINE.

CALLING ROUTINES

REQUIRED SUBROUTINES

—— — ———— e ——————— —— " t— —

CMECH OCES THE MECHANICAL DESIGN
DUCT CALCULATES AREA BASED ON MACH
DUCT1 CALCULATES AREA BASED ON MACH OR
MACH BASED ON AREA
EFFD CALCULATES POLYTROPIC EFFICIENCY FRCM

ADITABATIC EFFICIENCY

MODIFICATION HISTORY

DATE IiD ANALYST DISCRIPTION

— - - e — ———

AUTHOR /L ANGUAGE/DATE

E. ONAT 4 Re Jo PERA/FORTRAN IV/ 09 30 76

aNeleEslalaNalalakaNalaNeiaalelia i ulalalaEaNafelaNafaRalaluleleRulalelaoiakelisininisieiaislaieielie izl e R ia R e e

GLCSSARY
NAME ERIGIN USAGE DISCRIPTIEN
ICaOMP ARG L COMPONENT NUMBER
ipP 0 PRINT INDICATCR
NCC COMPONENT NUMBER
NC COMPONENT TYPE
1= FAN
3= CCMPRESSCGR
NGDEI INLET NODE
NGCEC OUTLET NODE
W1 AIRFLOW IN
PI PRESSURE 1IN
TI TEMPERATURE 1IN
PR PRESSURE RATIO
EF ADAIBATIC EFFICIENCY
PEF ; POLYTROPIC EFFICIENCY
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ﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁC'"J("\ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁ

IDES INPUT INDICATGR
1=DATA FROM DESVAL
2=DATA FROM CEFAUL

Al MACH IN

{TYPE LOCATION INDICATOR FOR DEFAUL
1 THRU 5 =FAN
6 = LPC
7 = HPC

CwW COKRECTED AIRFLOW

PRE PRESSURE RATIC

TID DESIGN TEMPERATURE

F1 ENTHALPY IN

RP1 REL PRESSURE 1IN

RP3 REL PRESSURE OUT

T3 IDEAL TEMPERATURE OUT
H3 IDEAL ENTHALPY OUT
DHI IDEAL DELTA ENTHALPY
DHA DELTA ENTHALPY

HZ ENTHALPY GUT

TC TEMPERATURE QUT

PO1 PRESSURE OQUT

XM MACH IN

AQ AREA GUT

FCR NON-ROTATING SPLITTERS

IFAN INDICATES FAN GNNER

OR FAN OUTER
NFAN INDICATES FAN CUTER

OR FAN INNER
NCOEIC NODE IN ON OUTER
NOBEI1 NODE IN ON INNER
WAI ATRFLOW IN ON INNER
WAQ AIRFLOW IN ON CUTER
PRC PRESSURE RATIO OF OQUTER
EFQ EFFICIENCY OF QUTER
PRI PRESSURE RATIC OF INNER
EFI EFFICIENCY OF INAER
nECEQT NODE 0UT CN CUTER
NCGCEOI NOGE OUT ON INNER
TCC TEMPERATURE GUT ON DUTER
TC1I TEMPERATURE DUT ON TIMNER
WCC AIRFLOW CUT ON CGUTER
WO1 ATRFLOW CUT ON INNEE
RPMT RPM (QF COMPONENT

FCR RCTATING SPLITTERS

NFANI INNER COMPONENT NUMBER
NFANO OUTER COMPONENT NUMBER
PII PRESSURE IN OGN INNER
TII TEMPERATURE IN ON INNER
WII AIRFLOW IN ON INNER

P10 PRESSURE IN ON CUTER
710 TEMPERATURE IN ON OQOUTER
WIO ATRFLOW IN ON CUTER

FAI F/A RATIO OF INNER
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OO0 OO0 OO0 OO00O0

s NeNaXeNe!

FAO F/A RATIC OF OUTER

XMII MACH IN ON INNER

AMIO MACH IN ON CUTER

GAI GAMMA INNER

GAQ GAMMA QUTER

ATI TOTAL INLET AREA

ARI AREA RATIO IN = A OQUTER/A TOTAL
PCI PRESSURE OUT GN INNER
TO1 TEMPERATURE OUT ON INNER
WOl AIRFLOW OUT ON INNER

FOIY F/A RATIO OUT ON INNER
PGC PRESSURE QUT ON OUTER
T00 TEMPERATURE OUT ON OUTER
WoC AIRFLOW QUT ON OUTER

FOO F/A RATIO CUT ON OUTEK
XMQX MACH OUT ON INNER

XM00 MACH OUT ON OUTER

GO1I GAMMA QUT ON INNER

GCC GAMMA QUT ON OQUTER

ATQ TOTAL AREA GUT

ARG AREA RATIO OUT =-A DUTER/A TOTAL
NFO OUTER FAN NUMBER

¢ 3 e e e e e e 3k e o e e e e sk e sk e shesfe e e ddesfe kel o o sl s s e e o o el e o ol skealede e ol ol o e ol ook ko ok sjeoke o slecieok ek ek ok

SUBROUTINE COMP (ICOMP)
REAL *8DATINP,DATOUT,WTF,TOPRES,TOTEMP,FAR,CORFLD+VMACH,STATP,ERRO
1R, TOL,TOLT+TOLTT+DEPV,DTOL, PERPF

Feoe s o ek e sk e e el e ok

* COMMON BLOCKS *
ek e e e s ook e Yook deode

COMMON /DBL/ DATINP(15,60) +DATOUT(9+60) +WTF(40) +TOPRES(40 ) ,TOTEMP(
140)4FAR(40),CORFLO(40) s VMACH{40) ,STATP(40)},ERROR{(40),TOL,TOLT,TOGLT
2T,DEPV(20) ,DTOL(20) 4PERPF(20)

COMMON /SNGL/ JM1,dM2,JP1,JP2,JCX,LCCTBL(9,60) ,JCOMP(TO), INAY,NIT,
1ITAB(70) + JCONF (6044 )y JTYPE(6O) + JFLOWI{TO)}, IDEDAP(15),KKINDS(14,25),
2NCOMP yNOSTAT ¢NITER+NFINISsNPASS,JCC4NTBLNCTS,JCIND(20}),JCDEP(20]) ,
3JCVIND(20),JCVDEP(20),KDTYP(20), IDONE(&0)

COMMON /WMECH/ IWMEC(7,60) +WATE(60) ALENG(60) ,TLENG(40},RI(2+40}:R
10(2+40),DESVAL(15+60) sDSHAF(5) +RPMT(60) +IWNT,IPLT,IERR,ISIT,1510,1I0
2UTCD+NSTAGL60)

COMMCN /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL{15,20)

LOGICAL IWT.IPLT.IERRs+ISII,ISIO

Xesk Aok ok sje ol sl o e ko s ook

* DATA STATEMENTS =*
Heope i e e ek ook ek ook

DATA TSTD+PSTD,FA/S18.67,2116.2240./

DATA LLPC+LHPC,LFAN,LFO,LFI4LRSFO,LRSFI/4HLPC 44HHPC ,4HFAN ,4HFD
1 +4HFT +4HRSFO,4HRSFI/
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IF {IOUTCD.GT.1) WRITE (10,330} IWMEC{1l,ICOMP),ICOMP,I0UTCD
IP=I0UTCD

15P=0

NCC=1COMP

ITYPE=1

NC=3

IF (IWMEC(1,NCC).EQ.LFAN) NC=1
IF (IWMEC(14NCC).EQ.LFO) NC=1
IF (IWMEC(1,NCC).EQ.LFI} NC=1
IF (IWMEC{14NCC).EQ.LRSFO)} NC=4
IF (IWMEC{1sNCC).EQ.LRSFI) NC=4
IF (IWMEC(5,NCC).LE.—1} RETURN
IF (NC.EQ.4) GO TO 170

IF (NC.EQel .AND.IWMEC(5,NCC}.NE.O) GO TO 40
NODEI=JCONF(NCC,1)
NODEO=JCONF(NCC43}
WI=WTF{(NODET)

PII=TOPRES(NODEI)

PI=PII*1l44.

TI=TOTEMP(NODEI)
PR=DATOUT{9+NCC)
EF=DATCUT(8,NCC}

IDES=1

IF (CESVAL(14NCC).EQ.O0.) IDES=2
G0 TO (10,20).1IDES

10 AI=DESVAL(1,NCC)
GO TO 30
20 ITYPE=1

IF (IWMEC(1,NCC}.EQ.LLPC) ITYPE=6
IF (IWMEC(1,NCC).EQ.LHPC} ITYPE=7
AI=DEFAUL(1,ITYPEI}

C

C CALCULATE CORRECTED COMPONENT INLET FLOW (CW)

0 CH=WI*SQRT(TI/TSTOL)}/PI*PSTD

CHECK FGR BAD INLET TOTAL TEMPERATURE (TI)

MOV e

IF (TI.LT.200.) Ti=200C.
IF (T1.GT.6000.1 TI=6000.

INITIALIZE DESIGN CASE VALUES

[aXaNal

PRD=PR
TID=TI
PEF=EF

CALCULATE ACTABATIC (EF) CR PCLYTROPIC (PEF) COMPONENT DESIGN
EFFICIENCY

OO0

CALL EFFD (TIDsPRDyPEF,EF,FAf

CALCULATE INLET ENTHALPY (HL), IDEAL EXIT ENTHALPY (H3), IDEAL DELTA
ENTHALPY (DHI), ACTUAL DELTA ENTHALPY (DHA), ACTUAL EXIT ENTHALPY
[H2) AND EXIT TOTAL TEMPERATURE (TO)

sNalkaNalel

B-5



(e aNe OO0 OO

O OO A,

2PCOYOOCYO

HL=STHERM(4.,TI,FA}
RP1=STHERM(2,7T1,FA)
RP3=RP1%PR
H3=STHERM(4,T3,FA)
DHI=H3=H1
DHA=DHI/EF
+2=DHA+H]
TO=STHERM(14sH24FA}

CALCULATE INLET DUCT AREA (A1)
CALL DUCT (TI+PI+WI,AI,FA,XM,PS$,Q,1510,1P)

CALCULATE GDUCT EXIT TOTAL PRESSURE (POl) s CCMPONENT EXIT FLOW
(WD) AND COMPONENT WORK (WHP)

PO1=P [*PR
wO=WTF{NCDEQ)
WHP=DHA%WI /. 7068

CALCULATE COMPONENT MECHANICAL DESIGN AND DIMENSIONS

f0=P0O1

XMS=XM

PEFS=PEF

CALL CMECH (IP4+IDESsNCCyNC+PRyRPL,TI+TO4DHA,DHI#H1l, FAyATy XMO,0440.
1:PIsPO1yWI W0 XMSy XMEPEFS+ITYPEJNODEI y NCDED)

CALCULATE CCMPONENT EXIT AREA (AQD)

AD=XME
WT1=WATE(NCC)
CALL CTUCT (TO,PClsWI,AO,FA,XME,PS1,QFEX,1510,1IP)

WRITE COMPONENT DATA

IF (IP.NE.2) RETURN
GG TO 270

CALCULATION FOR NON-ROTATING SPLITTER

INITIALIZE DESIGN VALUES
IFAN=1
ITYPE=2
IF (IWMEC(1,NCC).EQ.LFI) IFAN=2
NFAN=IWMEC(5,NCC)
IWMEC (5 +NFAN)=-NCC
IF (IFAN.EQ.1) NODEIO=JCONF(NCC,1)
IF (IFAN.EQ.1) NODEII=JCONF(NFAN,1}
IF (IFAN.EQ.2) NODEIQ=JCONF(NFAN,1)
IF (IFAN.EQ.2) NODEIXI=JCONF{NCC,1])
PII=TOPRES{(NODEIQ}
PI=PII*144.,
TI=TOTEMP(NCDEID)
WAI=WTF(NODEII)



WAO=WTF(NGDEI D)
WI=WAI+WAC

c
c CALCULATE MASS WEIGHTED PR AND EF FOR STAGE CALC
¢ .

GO TC (50,60) 4IFAN

50 PRO=DATOUT(9,NCCI}
EFO=DATGUT (8, NCC}
PRI=BATOUT(S,NFAN)
EFI=DATOUT(8, NFAN])

GO TO 70

60 PRO=DATOUT(9+NFAN)
EFO=DATOUT (84 NFAN)
PRI=DATOUT(9,+NCC)

EF I=DATCUT (8, NCC)

70 PR={PRI*WATI+PRO*WAO}/WI
EF={EFI*WAI+EFD*WAD} /NI
Tip=T1
PRO=PI
PEF=EF
CALL EFFDC (TID,PRD,PEF,EF,FA}
GO TO (80.:90),IFAN

80 NOCEQOO=JCONF(NCC,43)
NODEOI=JCONF(NFAN,3)

GO TO 100

90 NODEGG=JCONF(NFAN,3)
NODEOI=JCONF(NCC,3)

100 TOO=TOTEMP(NODECQO)
TOI=TOTEMP(NGDECGI)
TO=(TOC*WAO+TOI*WAI ) /W1
WOC=WTF{(NEDEOO)
WOI=WTF(NGDEQI)
WO=WGO+WO1
IDES=1
IF (CESVAL(1:NCC}.EQ.0e) IDES=2
G0 TC (110,120).+1IDES

119 AI=2ESVAL(14NCC)

GO 7C 130
120 AT=CEFAUL(1,2)
C
C CALCULATE INLET DUCT AREA (AI)
C

130 CALL DUCT (TI,PI,sWI4AI4FA,XM,PS4Q4IS5I0,1IP)
C
C CALCULATE INLET ENTHALPY AND WORK
C
H1=STHERM(4,TI,FA)
RP1=STHERM{2,TI.FA)}
RP3=RP1*PR
T3=STHERM{3,RP3,FA}
h3=STHERM{4,T2,FA)
DHI=H3-H1
DHA=CHI/EF
HZ2=HL+DHA
POLI=PI*PR
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C CALCULATE COMPRESSOR MECHANICAL DESIGN
XMS=XM
PEFS=PEF
CALL CMECH (IP,IDES,NCCsNCsPR+RPLyTI,TOsDHA,DHIHLy FAsATsXMO,04404
1¢P1,P0L1¢WI,HOyXMS, XME,PEFS,ITYPEy NODEI0,NODEDC)
AQ=XME
CALCULATE EXIT DUCT AREA (AO)
CALL DUCT (TOsPO1,WOsA0+FAXME,PST,QFEX,ISIC,1P)

STORE WEIGHT AND DIMENSIONS FOR FAN

OG OO0

RPMT(NFAN)I=RPMT(NCC}
GO 7O (140,150),IFAN

140 WATE(NFAN)}=WATE(NCC )*WAI/HI
WATE(NCCI=WATE(NCC)-WATE(NFAN)
AL ENG (NFAN)=ALENG(NCC)
RI(1,NODEII)=RI(1,NODEIC)
RI(2,NODEOI}=RI(2,NCDECD)
GO TO 1€0

150 WATE(NFAN)=WATE(NCCI*WAD/WI
WT1=WATE(NCC)
WATE(NCC)=WATE(NCC)~WATE(NFAN)
ALENG (NFAN}=ALENG(NCC)
RO(1,NODEIC)=RO(1,NCDEII)
RC(2,NODEQCI=R0O(2,NCDECT)

160 RM=SQRT((RO(2,NODEIO)**2+RI{1,NODETI ) %% 2% WAO/WAT) /(1. +WAO/WAL))
KI{l1,NODEIGI=RM
RO(1,NODEIT)=RM
RM=SQRT((RO{2,NODEQOQ)*%2+RI(2,NODEOTI ) %% 2¥WAD/ WAL} /(L +WAD/WAL})
RG{2,NODECI)=RM
R1{2,NODEQG}=RM
IF {IP-NE«2) RETURN
CW=CORFLO(NODEII)+CORFLO(NGODEIO)
CW=CW/1.54972555
WHP=DHA*WI /. 7068
PO=PO1
GO T0 270

CALCULATIGN FOR ROTATING SPLITTER
INITIALIZE DESIGN VALUES AND DETERMINE INNER AND QUTER FANS

OO

70 ITYPE=4

IFAN=2

IF (IWMEC(L,NCC).EQ.LRSFO) IFAN=1

G0 7O (180,190} ,IFAN
180 NODEIO=JCONF(NCC,1)
NODECO=JCUONFINCC,3)
NFANI=IWMEC (5,NCC)
NFANO=NCC
NODEII=JCONF (NFANI+1)
NOCEQ I=JCONF(NFANI, 3}
TWMEC(5,NFANI }=—NCC
G0 TO 200
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190 NODEI I=JCONF({NCC,1)
NODECI=JCONF(NCC,3)
NFANO=TWMEC(5,NCC)
NFANI=NCC
NODEI C=JCONF{NFANG,1)
NODEQO=JCONF(NFANO,3)
IWMEC (5, NFANO}=-NCC

200 PII=TOPRES{(NGODEII}*144.
TII=TOTEMP{(NODEIT)
WII=WTF(NODEII)
PIO=TOPRES(NODEIC)*144.
TIC=TQTEMP(NODEIO)
WIO=WTF(NCDEIQ)
FII1=FAR{(NODEII]
FIC=FAR(NODEIO)

IDES=1
IF (DESVAL(1,NCC).EQ.0.) IDES=2

CALCULATE MACH IN AND MACH OUT FOR MECHANICAL DESIGN
AND CALCULATE OUTER TC TOTAL AREA RATIO FOR SPLITTER LOCATION

OO0

GO TO (210,220}, 1DES

210 XMIT=DESVAL(1,+NFANI)
XMIO=DESVAL(1,NFAND)

GO 70 230

220 XMII=DEFAUL(1,5)
XMIO=DEFAUL(1,4)

230 GII=STHERM{(5,TII,FI1)
GI0=STHERM(5,TI0O,FIOD)
Ail=0.

AI0=0.

CALL DUCTL (TI1,P11,WIEl,GII,XMII,AI])
CALL DUCTY (TIG,PIC,WIC,GI0+XMIG,AIG)
WI=WII+WIC

ATI=AI0+AII

TAT=—ATI

CALL CUCTL (TIG,PI0,WE,GIOXMI,TAT)
ARI=ATO0/ATI

POI=TOPRES(NODEQOI)*144.
TOI=TCTEMP{(NODEOI)

WOI=WTF (NODEDI)

FOI=FAR{NODEQI)
FCC=TOPRES(NODECO}*144.
TOO=TOTEMP(NDODEQD)

WOO=WTF(NODEGQ)

FOO=F AR (NGDEGO)

GO T0 (240,250),1IDES

240 XMCI=DESVAL(7,NFANI)
XMO0=DESVAL(7,NFANO)

GO TG 260

254 XMOI=DEFAULL7.+5)
XMOO=DEFAUL(7+4)

2€0 GOI=STHERM(5,T0I,FQI)
GOO=STHERM(5, T00,FOC!}
ACI=0.

AQO=0.
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[aNaNe

CALL DUCT1 (TCI.POI.WOI.GOI,XMCI,AQI)
CALL DUCT1 (TOO,.POC+WO0,G00, XMOD,AGO)
ATC=ACI+ADC

TAG=-ATO

WO=WOO+WOI

CALL DUCTY (TOG,PO0.WC,GO0C,XM0,TAD]
ARC=AD0/ATO

EF=DATOUT (8, NFANC)
PR=DATOUT(S+NFANO)

AI=ATI

AO=ATO

PRD=PR

TiD=TIO

PEF=EF

CALL EFFOD (TID,PRDC,PEF,EF,FIO)
H1=STHERM{4,TI0.,FI0)
RP1=STHERM(Z2,+TIC,FIC)

RP3=RP1*PR

T3=STHERM(3,RP3,FI0)}
H3=STHERM(4,T73,F10)

DHI=H3~-H1

DHA=DHI FEF

WHP=DHA%*WI/.7068

H2=H1+DHA

TO=STHERM{1,H2,FI0]}

TR=TO/TI0

Wi=WI

PO1=PIO*PR

CALCULATE COMPRESSOR MECHANICAL DESIGN

XMS=XMI

TI=TIG

PI=PIOC

PEFS=PEF

NFO=NFANO

CALL CMECH (IP4IDES NFO,NC+PR,+RP14TI,70+0HA,DHI,H1,FA,AT,XMO,ARD,A
IRIyPI+POLsWI s WD +XMS+XMELPEFS,ITYPE,NODEIO,NODECO)

STORE FAN DIMENSIONS AND WEIGHT

WT1=WATE(NFANG)

RPMT{NFANI )=RPMT (NFANC)

WATE(NFANT )=WATE(NFANG)}*WII/WI

WATE(NFANC)=WATE(NFANQ) ~WATE(NFANT)

ALENGINFANI)=ALENGUNFANO]}

RI(1,NODEIT}=RI{(1,NGDEIOQ)

RI(2,NODEDI)=RI(2,NODEQC}
RM=SQRT(RO(1,NODEIQ)**2-ARI*(RO(2,NODEIQ)**2-RI{1,NODETI)**2})
RI{1,NGDEIO)=RM

RO(1,NCDEII)=RM

RM=SQRT (RO(2 s NODEQD )**2~AR0O%*(RO(2,NODEQO) **%2-RI(2,NODEOI)*%2})
RI{2,+NODECGO)=RM

RO(2,NCDECI)=RM

PO=PO1

CW=0.
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270

280

290

300
310

320

330

340
350
360
370
380
360

iF (1P.

NE.2) GO TO 290

WRITE (10,+340)

IF (ISI0) GO TO 280

WRITE (10,350) PRyEF PO+ TOsWHP
WRITE (10,360}

WRITE (10,370} HlyHZ2,WI4+CW

G0 TO 250

SPO=PO*CONVER(11)
STC=TO*CCNVER({8)
SHWHP=WHP*CGNVER(10}
SH1=H1*CONVER(%]}
SH2=H2*LCONVER(S)
SWI=WI*CONVER(3)
SCw=CW*CCNVER({3)

WRITE (104350} PR,EF+SP0+STOySHHP
WRITE {(10,36G)

WRITE (104370) SH14SHZ,:SWI{+SCH
IF (IWMEC(&.NCC).EQ.Q) GO TO 320
IGR=TWMEC(&,NCC)

po 300
ILOC=1

I=1,4

iF (NCC.EQ.JCONF(IGR,I)) GO TG 310
CONT INUE

ILCC=ILCC+l

GR=DATINP{ILGC,IGR)

RPM=RPMT (NCC)
GBHT=WHP/RPFM¥ (L. +GR)F%*I/GR*T .43
RPMT (NCC )=RPM/GR

IF (NC.
IF (NC.
IF (NC.

EC.l) RPMTI{NFANI=RPMT(NCC}
EQ.4) RPMT{NFANI)=RPMTI(NLCC)
EQe4) RFMTINFANO)I=RPMT (NCC)

WATE(NCCI=WATE(NCC)+GBWT

IF (ISIC) GBWTS=GBWT*CONVER(3)

IF (I0UTCL.GT.1) WRITE (10,380) GBWT

IF (ISID.AND.ICUTCD.GT+1) WRITE (10,380} GBWTS
WT 1=WT1+4GBWT

IF (IP.NE.2} RETURN

IF (ISI0) WTi=WT1*CCNVER{3)

WRITE (10439071 WTL

RETURN

FORMAT

1/14H *
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
END

(1H /714H %dkkmdhzdkrdk /14H * ¥/4H *  4A4,1I3,3H *
B/ 13H ok, [1)

(35H PR AD EF PO T0 HP }

(2F8.442FB.1,F8.0}

(29H HI HO

(5F8.24+//)

{(/+17TH GEAR BOX WEIGHT=,3X,F6.2}

(/926H Fkdkskgdkidkhkrdkix TOTAL,15H COMP WEIGHT 1IS,F10.3)

FA

Wi CWI )
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SUBRCUTINE (CMECH)

PURPOSE

THIS ROUTINE CALCULATES THE MECHANICAL DESIGN
PARAMETERS OF THE COMPRESSORS AND FANS.EI NUMBER
OF STAGES yRPM,CIAMETER.

CALLING ROUTINES

COMPRESSOR

REQUIRED SUBRGUTINES

MCDIFICATION HISTORY

DATE it ANALYST DISCRIPTION

AUTHOR /LANGUAGE/DATE

E. ONAT s R. J. PERA/FORTRAN IV/ 09 30 76

GLOSSARY

e e el it et S i

XX izEnlaleYulnksRsinRuiniaiaiskainizskalskakzs Xz izkalakaiaXaisksXaiaie s kakaEniale EulaRalainaNakaRa Nala e R e

NAME ORIGIN USAGE DISCRIPTION
Ip ARG PRINT INDICATQOR
ICES ARG INPUT INDICATOR
NCC ARG COMPRESSOF INDICATOR
NC ARG COMPRESSOR TYPE INDICATOR
PR ARG PRESSURE RATIQ
RP1 ARG PRESSURE IN
T1 ARG TOTAL TEMPERATURE IN
TO ARG TOTAL TEMPERATURE O0OUT
CHA ARG ACTUAL DELTA ENTHALPY
DHI - ARG IDEAL DELTA ENTHALPY
H1 ARG ENTHALPY 1IN
Fa ARG FUEL AIR RATIO
Al ARG AREA 1IN
XMg ARG MACH NUMBER QOUT FOR ROTATING SPLITTERS
ARG ARG AREA RATIO OUT
AR1I ARG AREA RATIO IN
PI ARG PRESSURE 1IN
POIX ARG PRESURE GUT
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alalzizsisinisliaisinisiacininisialsinkaiaiakninksiakskekskskaksisksliakniaisalaisNeieNeNakalalaialalalalalaRalaNe!

Wl

WO
XMS
XME
PEF
ITYPE
NI

NE
ISTATR
PRM
HT
SCLC
ARIC
AROC
CCMN
TMAXI
TMAXO
RPMR
RHCM
MODE

SCC
SN

H2
PR1
T2
RP2
cuTeP
RT
RPM
DT
uie
NS

TR
cLp
FMEAN
RTE
KHB
RTFR
DELMNS
CELAR
DFAS
DELARI
PGS
EF
TT0S
DELTM
HOS
XMCS
AR
ARII
HIS
TTIS
PIS
Ch

ARG
ARG
ARG
ARG
ARG
ARG
ARG
ARG

AIRFLOW IN

AIRFLOW OUT

MACH NUMBER IN

MACH NUMBER OQUT

POLYTROPIC EFFICIENCY

LOGCATION INDICATOR £OR DEFAULT
NODE 1IN

NODE OUT

STATOR INDICATOR

FIRST STAGE MAX. PRESSURE RATIC
HUB TIP RATIO IN

SOLIDITY

BLADE ASPECT RATIO IN

BLADE ASPECT RATIO OUT

MACH NUMBER OUT

MAX. TEMPERATURE 1IN

MAX. TEMPERATURE 0UY

SPEED RATIC NMAX/NDES

BLADE DENSITY

1 CONSTANT HUB DESIGN COMPRESSOR
2 CONSTANT MEAN DESIGN COMPRESSOR
3 CONSTANT TIP DESIGN COMPRESSOR
RPM SCALER FOR MATCHING A KNOWN SPEED
NUMBER STAGES

FIRST STAGE EXIT ENTHALPY

FIRST STAGE PRESSURE RATIO
FIRST STAGE EXIT TEMPERATURE
FIRST STAGE EXIT RELATIVE PRESSURE
CORRECTED TIP SPEED

FIRST STAGE TIP RADIUS - FT

RPM OF THE SPOOL

FIRST STAGE TIP DIAMETER -IN
FIRST STAGE TIP SPEED

NUMBER OF STAGES

BLADE TAPER RATIO

COMPRESSOR LOADING

MEAN RADIUS

BLAGE TIP KADIUS

BLADE HUB RADIUS

FRONT FRAME RADIUS

DELTA MACH NUMBER

DELTA ASPECT RATIO

DELTA ENTHALPY STAGE

DELTA AREA RATIGC

PRESSURE INTO/QUTOF STAGE
POLYTROPIC EFFICIENCY
TEMPERATURE INTO/OUTOF STAGE
DELTA MAX. TEMPERATURE

ENTHALPY INTO/GUTOF STAGE

MACH NUMBER INTO/QUTOF STAGE
ASPECT RATIO OF STAGE

AREA RATIO OF STAGE

ENTHALPY INTO STAGE

TEMPERATURE INTO STAGE

PRESSURE INTO STAGE

CORRECTED AIRFLOW IN TO STAGE
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aleaEsNeN el

el nNeXal

BH BLADE HEIGHT — FT

NB NUMBER OF BLADES

RTBA TIP RADIUS OF BLADE

RTHBA HUB RADIUS OF BLADE

BHAT BLADE HEIGHT

HTL HUB/TIP OF BLADE

TSTRE TOTAL TEMPERATURE FOR STRESS CALCULATION
RHCB DENSITY OF BLADE MATERIAL

uTPl BLADE TIP SPEED

BLN NUMBER OF BLADES IN REAL NUMBER
RHOD DENSITY OF CISK MATERIAL

Wr STAGE WEIGHT

cL STAGE LENGTH

WATE COMPRESSOR TOTAL WEIGHT

ALENG COMPRESSOR TOTAL LENGHT

RI INNER RADIUS =~ IN

RO _ OUTER RADIUS — IN

st e s e oo o s e ok e e o o s ofe s e o s sl o e ool e e e sk ek ot e ko o b s ek o e oo e e ot ot S o o o e sk sl et ookt o

OO0 N 0000000

SUBRCUTINE CMECH (IP,IDESs+NCC 4NC+PRsRPL+TI TOsDHADHI4HL1 4 FA,AT4XMO
1,ARG,ARIsPI,POLsWI,W0+XMS s XME,PEFs ITYPEJNIsNO)

REAL *B8DATINP,DATOUT,WTF,TOPRES,TCTEMP,FAR,CORFLO,VMACH,STATP4ERKO
1R, 7OL,TOLT,TOLTT,DEPV,DTOL PERPF

DIVMENSICN PRR(9), UTIP(9)y PRS{20])

Foepdhmak iR Rk ks

* COMMGN BLOCKS =*
e le ok ol e oke e ol e e sofe e e e

COMMON /DBL/ DATINP(15,60) +DATCUT(9+60)sWTF(40) s TOPRES(40),TOTEMP(
140),FAR{40),CORFLO(40},VMACH(40) +STATP({40) ,ERROR(40)},TOL,TOLT ,TOLT
2T+DEPVI(20) 4LTCL(20),PERPF(20)

COMMON /SNGL/ JM14JM2,3JPL+JP23JCXLOCTBL(G60) s JCOMP(T70) +IWAY(NIT,
1ITAB(TO) s JCONF(60:4)+ STYPE(E0) s JFLOW(T70), IDEDAP(15),KKINDS(14,25),
2NCOMP ¢ NOSTAT,NITER 4 NFINIS,NPASSsJCCoNTBL4NCTS+JCIND(20),JCDEP(20),
3JCVIND{20)+JCVDOEP{20) +KDTYP(20) , IDONE(60)

COMMON /WMECH/ IWMEC(7.:60) WATE{60)+ALENG{&0),TLENG(40),RI(2,40),4R
1C(2+40) sDESVAL(15460) 4DSHAF(S) sRPMT(60) sIWTIPLT,IERR,ESIT,LISIO, 10
2UTCD 4 NSTAG(60)

COMMON /CCNVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL{15,20)

LOGICAL IWT,IPLT,IERR,ISII,ISIO

e oo e et ook sk kb Rk ok

* DATA STATEMENTS #*
et ool e sl o o o sl e e e o ool o e

DATA TSTD,PSTD,PIE/518.67+2116422+3.14159/

DATA PRR/1e11el183143691e4391e50391.58111.66T91.775451.9/

DATA UTIP/600.3885.4911004912004+41300.41400.41500441600.,1700./
WTFF=0.

WTRF=0.

CIMN=XMS

ISTATR=IWMEC(2,NCC)

B-14



10

20

GO TO (10,20),1IDES
PRM=DESVAL(2,NCC)

HT=DESVAL(3,NCC])

SGLC=DESVAL(4,NCC)
ARIC=DESVAL(54NCC)}
AROC=DESVAL{64NCC)
COMN=DESVAL(T+NCC)

IF (ITYPE.EQ.4) COMN=XMO

TMAXI=DESVAL (8,NCC}
TMAXO=DESVAL(S,NCC)
RPMR=DESVAL(10,NCC)
RHOM=DESVAL{11,NCC)

MODE=IFIX{DESVAL(124,NCC}+.01)

SCC=DESVAL{13,NCC}
TMET=DESVAL(14,NCC)
GO TO 30

PRM=DEFAUL{2+1ITYPE)}
HT=DEFAUL(3, ITYPE)

SOLC=DEFAUL(4,ITYPE)
ARIC=DEFAUL(S,ITYPE)
ARCC=DEFAUL(6,+ITYPE}
COMN=DEFAUL(T7,ITYPE)

IF {ITYPELEQ.4) COMN=XMO

TMAXI=DEFAUL(8,ITYPE}
TMAXO=DEFAUL( S, ITYPE)
RPMR=DEFAUL{10,ITYPE]
RHOM=DEFAUL(11,ITYPE)
MODE=IFIX(DEFAUL{(12,ITYPE)+.01]}
SCL=DEFAUL(13,ITYPE)
TMET=DEFAUL(14, ITYPE)
30 IF (LNCT.ISII) GO TC 40
TMET=TMET/CONVER(8)
TMAXO=TVAXO/CCNVER(8)
TMAXI=TMAXI/CONVER(E)
RHCM=RFCM/CONVER(5)

c
C FGR DESIGN CASE:

CALCULATE NUMBER OF STAGES BASED ON ENTHALPY
C CHANGE PER STAGE AND MAXIMUM PRESSURE RATIO

IF (SN.GT.20.) WRITE (10,4220) NCC

C
40 IFLAG=1
XME=C CMN
SN=0.
PR1=PK
50 SN=SN+l.
IF (SN.GT.20.
C

) GO TO 80

C CALCULATE PRESSURE RATIO (PR1)

C

ACROSS THE COMPONENT

IF (IWMEC(74sNCC)oNELO) SN=IWMEC(7,NCC}

H2=h1+DHI/SN

T2=STHERM(1,H2,FA)
RP2=STHERM{2,T2,FA])

PR1=RPZ2/RPL

IF {IWMEC(7,NCC).NE.O} GO TO 8O
IF (PR1.GT.PRM) GO TO 50
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C
C CALCULATE CORRECTED TIP SPEED (CUTP}y TIP
C RADIUS (RT), CORRECTED ROTOR SPEED (CRPM), AND ROTOR SPEED (RPM)
c
NOUT=KKINDS(11,1)+1
DO 60 I=2,NOUT
NT=KKINDS{11,1)}
DO 60 J=2,4
N1=JCONF{NT,J~1)
NZ2=JCONF{NT,J)
IF (N2.EQ.NCC) GO 7O 70
&0 CONTINUE
GO TO 80
70 RPN=RPMT(N1)
RPMTINCC)=RPM
RT=SQRT(AI/PIE/(l.—HT**2)})
CRPM=RPM/SQRT(TI/TSTD)
CUTP=CRPM/60.%2.,%RT*P IE
GO 70 110
80 b0 90 I=2,9
IF (PRL.LT.PRR(I})} GO TO 100
S0 CONTINUE
1=9
100 DX=PRR(I}-PRR(I~-1])
DY=UTIP(I)-UTIP(I-1)
CUTP=(DY/DX*{PR1-PRR{I-1}}+UTIP(I-1) }%5CC
RT=SQRT({AI/PIE/(1.~-HT*HT}}
CRPM=CUTP*60./(2.¥RT*PIE)
RPM=CRPM%*SQRT(TI/TSTD)
RPMTINCCI=RPM
C
C CALCULATE TIP DIAMETER (DT) IN INCHES, TIP SPEED (UTP),
C AND NUMBER OF STAGES (NS)
C
110 DT=RT%24,
UTP=CUTP*SQRTI(TI/TSTD)
NS=IFIX(SN+.01)}
SND=SN

INITIALIZE BLADE TAPER RATIO (TR) AND CALCULATE BLADE STRESS (ST)
ANC LOADING PARAMETER (CLP)

e NeNeNe

TR=1.8

IF (NC.EQQB) TR=1.2

RHO1=RHOM

CALL STRESS (RTyTI,UTP,HTRPMsSTsTR¢NC,IP,RHOLlyTMET)
CLP=200412./UTP*(H2~H1) /UTP/{HT+1.)%*2

CHECK FCR PRINT FORMAT
IF (IP.NE.Z2} GO TO 130

WRITE COMPRESSOR DESIGN DATA

aNele! OO0

WRITE (10,2530} NCC
WRITE (1C,240)
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120

130

C

iF (ISIC} GO 70O 120

WRITE (10,250) CLP,SN,DT,CUTP,RPM,CRPM
GG To 130

SOT=DT*CONVER(1)

SCUTP=CUTP*CONVER(2)}

WRITE (10,250) CLP,SNy+SDT,SCUTP,RPM,CRPM
RMEAN=RT*SQRT(0+5%( 1. +HT*HT })

RTB=RT

RHB=F TB*HT

RTFR=RT*12z.

WIFF=0.

IF (TWMEC(3,NCC).NE.O.) CALL FRAME (RTFR,IWMEC(3,NCC) WTFF,.IP)
RO{14+NI)=RTFR

RI{1sNI)=RtB*12.

DELMNS=(CIMN=-CGMN)}

IF (DELMNS.NE.Q.) DELMNS=DELMNS/SN
DELAR=ARIC-ARCC

IF (SN.GT.1.) DELAR=DELAR/(SN-1.)
DHAS=DHA/SN

DELARI=ARI-ARD

If (DELARI.NE.O.) DELARI=DELARI/SN

C INITIALIZE DESIGN VALUES FOR STAGE-BY-STAGE CCMPRESSOR DESIGN

C

MO0 A0 N

(aNealeNaNal

WT=0.

CL=0.

POS=P1

EF=~PEF

T1as5=T1
DELTVM=(TMAXO~TMAXI /SN
HOS=H1
XMCS=CIMN+DELMNS
AR=ARIC+DELAR
ARTI=ARI+DELARI
NSTAG (NCC)=NS
NST=NS+1

BEGIN STAGE-BY-STAGE COMPRESSOR DESIGN

DO 190 I=14NS3ST

INITIALIZE STAGE INLET VALUES: MACH (XMCS), ENTHALPY (HIS), TOTAL
TEMPERATURE (TTIS), TOTAL PRESSURE (PIS) AND ASPECY RATIO (AR)

XMCS=XMCS—DELMNS

IF (XMCS.LE.Q.) GO TO 210
hIS=HOS

TTIS=TT0S

PIsS=PGS

ARTI=ARII-DELARI

IFf {(AR.NE.D.} AR=AR-DELAR

CALCULATE STAGE INLET GAMMA (GA), STAGE EXIT ENTHALPY (HOS) AND
TOTAL TEMPERATURE (TT0S)
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GA=STHERM(5,TTIS,FA)

HOS=HIS+DHAS

TTOS=STHERM{1 4HGS,FA)
c
C CALCULATE AVERAGE TOTAL TEMPERATURE (TGAM), GAMMA (GAV) AND PRESSURE
C RATIC (PRS) ACROSS THE STAGE AND STAGE EXIT TOTAL PRESSURE (P0S)
c

TGAM=(TTIS+TTOS)/2.

GAV=STHERMI(5,TGAM,FA)

TOS1=EF*ALOG(TTOS/TTIS)

TOS2=EXP{T(GS1)

PRS(T1)=TOS2%*(GAV/(GAV~1.))

POS=PIS*PRS(1)}
C
C CALCULATE STAGE INLET CORRECTED FLOW (CW) AND STAGE INLET AREA (AlC)
c

Wl=Wli

CW=W1%SQRT(TTIS/TSTD)}/PIS*PSTD

AlC=0.

CALL DUCT1 (TTIS,PIS,WlsGA,XMCS,ALC)

GG TC (140,150,160),MODE

CALCULATE RTB FOR CONSTANT HUB

=YY

&0 RTB=SQRT(RHB*RHB+A1C/P1E)
GO TO 170

e}

C CHECK FOR MEANINGLESS STAGE AND BLADE PARAMETERPS. CALCULATE BLADE
C HEIGHT (8H) AND NUMBER OF BLADES (NB)
c
150 CHECKA=RMEAN®EMEAN—~ALC/(2.*PIE}
IF (CHECKA.LE.OQO.) GO TO 210
RTB=SQRT(RMEAN*RMEAN+ALIC/ (2.%PIE)})
RHB=SQRT(CHECKA)

GO TG 170
C
C CALCULATE RHB FOR CONSTANT TIP
C
le0 RHB=RTB*RTB-ALC/PIE

iF (RHB.LE.O.) GO TO 210
RHB=SGCRT (RHB)

170 BH=RTB-RHB
NB=IF IX{PIE*2 ., *RTB*SOLC*AR/BH)

C CALCULATE BLADE TIP RADIUS (RTBA), HUB RADIUS (RHBA)} AND HEIGHT
C {(BHAI} IN INCHES

C
RTBA=RTB*12.
RHBA=RHB*12.
IF {1.GE.NST) GO TO 190
BHAI=BH*]2.
HT 1=RHBA/RTBA
c
C CALCULATE BLADE TiP SPEED (UTP1} AND STRESS (ST1)
c

IF (TMAXO4EQeD4) TSTRES=TTIS
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c

IF {TMAXO.NE«OoAND4T1.EQel) TSTRES=TMAXI-DELTM

IF (TMAXO.NE.O.) TSTRES=TSTRES+DELTM

RHOB=RHOM

UTPL=RPM%2.%PIE/60.*RTB

UTIP1l=UTP1

IF {(RPMR.NE.O.) UTIPL=UTIPL1%RPMR

CALL STRESS (RTByTSTRES,UTIPLyHT1 yRPM ST sTReNC+0RHOBy TMET)
BLAN=FLOAT(NB) A

C CALCULATE STAGE WEIGHY (WTT) AND LENGTH (CLT) AND TOTAL COMPONENT
C WEIGHT (WT) AND LENGTH (CL)

C

1£Q

190

C

RHOD=.168

IF (TSTRES.GT.TMET) RhOD=.286

RM=0.

IF (ITYPELEQe4) RM=SQRT(RTBA%#2=-ARII*(RTBA¥%2=RHBA%%*2}}

IF (ITYPE.EQe4) STI=ST1+2.%PIE/BLN*RHGB¥(RM/RTBA)*%2%UT IP1%%*2
IF (IP.EQ.2) WRITE (10,300} 1

CALL CWT (ARsBHAI,RHOB,RHODyNBsST1,RHBA;WTTsCLT4NCyI4ISTATR,HTL1,RM
1)

IF (IP.EQ.2) WRITE (10,280)

WT=WT+WTT

CL=CL+CLT

IF (IP.NE.2) GO TO 150

IF (1SI0) G6C TO 180

WRITE €10,290) PRS{I) DHASsXMCSsALCRHBA,RTBAsNB,UTPL,STL14HWTT,TTIS
GO TO 190 )

SDF=GCHAS*CONVER(9}

SAI=A1C*CONVER(4)

SRTE=RTRA*CONVER(1]

SRHB=RHBA®CONVER(1)

SUTP=UTP1XCONVER(2)

SST=ST1#CONVER{6)

SWT=WTT*CGNVER(3)

STTI=TTIS*CONVER(S)

WRITE (10,290) PRS(I) sSDHyXMCSeSATsSRHBsSRTByNBy SUTP+SSTSHT,STTI
CONT INUE

WTFR=0.

IF (IWMEC(4¢NCC)NE.O) CALL FRAME (RTBAJIWMEC(44NCC),WTFR,IP)
WT=WT +WTFR+WTFF

RF=0.

FF=0.

IF (IWMEC(2,NCC}.NELO) FF=CL/{2.%NS}

IF (IWMEC(4,NCC).NE.QO}) RF=CL/NS

CL=CL+FF+RF

HATE(NCC )=WT

ALENG(NCC}=CL

RI(2yNO)=RHBA

RO{2,NC)=RTBA

IF (IP.NE.2) RETURN

C WRITE TOTAL COMPONENT WEIGHT AND LENGTH

C

WRITE (10,260])
IF (1SI10) GO TG 200
WRITE (10,270) NSsWT,CL
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200

210

220
230
240
250
260
270
280

290
300
310

RETURN

SWT=WT*CCNVER{3)
SCL=CL*CONVER(1)
WRITE (1G+270) NS,SWT,SCL

RETURN

WRITE (10,4310) NCC

RETURN

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
1 STR

(1iIH COMPRESSOR,13,28H PRESSURE RATIOC IS TOO HIGH )}

(12H CCMPRESSOR+1I3,19H MECHANICAL DESIGN /)

{(49H LGADING N STG bGIAM U TIP C RPM C RPM )
(FS.3,2F8.2,3F8.1)

(/+24H N STG WEIGHT LENGTH )

(16:F9.2:F842,/)

{42H PR DEL H MACH AREA R HUB R TIP NBs26H U TIP
WEIGHT TIN) ;

FORMAT (FTe41F6.13F6431FTe33F642+4FTa24143FTu14,FT7.042F6.0)

FORMAT (/+7H STAGE ,14)

FORMAT (11H COMPRESSOR,13,28H STAGE AND BLADE PARAMETERS,13H MEAN
1INGLESS )

END
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SUBRCUTINE(CWT)

PURPOSE

ket . e e o

THIS ROUTINE CALCULATES THE WEIGHT AND LENGTH
OF FANS AND COMPRESSORS.

CALLING ROUTINES

REQUIRED SUBROUTINES

MODIFICATION HISTORY

DATE iD ANALYST DISCRIPTION

A e e e e i

AUTHOR/LANGUAGE/DATE

E. ONAT , R. J. PERA/FORTRAN IV/ 09 30 76

GLOSSARY
NAME ORIGIN US AGE DISCRIPTION
AR ARG ASPECT RATIC
BH ARG BLADE HEIGHT
R+0B ARG BLADE DENSITY
RHOD ARG DISK DENSITY
NB ARG NUMBER OF BLADES
ST ARG BLADE ROOT STRESS
RHB ARG BLADE HUB RADIUS
WT STAGE WEIGHT
CcL STAGE 'LENGTH
NC ARG COMPONENT TYPE
I ARG STAGE NUMBER
NST ARG STATOR INDICATOR
HTR ARG HUB-TIP RATIO
RHM ARG SPLITTER RADIUS
VB BLADE VOLUME
SF STRESS FACTOR
ve DISK VOLUME
WTD DISK WEIGHT
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WTB BLADE WEIGHT

WTS STATOR WEIGHT

HWTNB NUTS AND BLOTS WEIGHT
WTCASE CASE WEIGHT

i, 36 3 e ool A 52 e e e e ik e e s o o o e vk e sl b o e o e s o e e e el e sl e e sl ol e sk ok o e sk sl ol e g ket ooy ok ook ek ke R

CALCULATE TOTAL BLACE AND STATOR WEIGHT

OO0 0O000

SUBROUTINE CWT (AR,BH,RHOBsRHODsNB+ST+RHB sWT,CLyNCyI4NST4HTR,RM)
REAL *BDATINP:DATQUT+WTF+TOPRES,TOTEMP,FAR, CORFLO, VMACH, STATP,ERRO
1R, TOL,TOLT,TOLTT4DEPV,DTOL +PERPF

o 3 e e o ek dhe okeof e e ok

% COMMON BLOCKS =*
esde ol e e ok sinofe e e e e o o

aXeNeEaNy]

COMMGN /DBL/ DATINP(15,€0),DATOUT(9,£0) +WTF(40) s TOPRES(4C) ,TOTEMP(
140} +FAR(40),CORFLO(40 },VMACH({40),STATP{40),ERROR(40},TOL,TOLT,TOLT
2T, DEPVIZ20) +DTOL(20) +PERPF (20}

COMMON /SNGL/ JM1sJM2,JPLl4dP24JCXsL0CTBLL9+60)+JCOMP(TO) s IWAYSNIT,
1ITAB( 70} s JCONFL60+4) s JTYPE(60) +JFLONW(T70) ,IDEDAP(15) yKKINDS(14,251},
2NCOMP 4NOSTATyNITER,NFINISyNPASS,JCCNTBL NCTS,JCIND(20} ,JCDEP(20),
3JCVIND(20) ,JCVDEP(20) yKDTYP{20),IDONE(60)

COMMON /WMECH/ IWMEC(7+60),WATE(60),+ALENG(E0) +TLENG(40),RI(2,40),R
10(2,40)+DESVAL(15,60) +DSHAF(5)4RPMT(60) 4 IWT,IPLTy IERR,ISII,ISICG,10
2UTCD,NSTAG(60)

COMMON /COCNVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL(15,20])

LOCGICAL IWT,IPLT,IERR,I1511,1IS51C

IF (I.NE.1} GG TO 10

CALCULATE STAGE LENGTH AND BLADE AND STATCR WEIGHT

OO0

RHI=RHB
10 CL=2.%BH/AR
XCl=.17%CL
IF (NST.GT.0) CL=XCL+CL
IF (NST.LE.Q) CL=CL/2.
VB=.12%BH*%*3/AR%%*2
IF (NC.EQ.1l) VB=.055%BH**¥3/AR%**2
IF (HTR.GT4+e8) VB={1.2+(HTR—.8}%4. }%*, 1%BH®®:3/ARK*2
BN=NB
WTB=VB¥*RHOB¥NB+.2%3.1415%BH¥**2/AR¥%2%RHCB*RM
WTS=KTB
C
C CALCULATE CISK WEIGHT
C
SF=ST*RHB/100000.
IF (RHOD.GT..2} GO TO 30
VD=(.1l1+(.00789%SF) }* (RHB*2.)%%*2
IF (SF.GTea4) VD=(.16262-.2138542%5F+,23954613xSF%%2~,03515625%SFx*
1#3 )x(RFB*2,)*%2
IF (SFeGTe2e4) VD=(~-o2326+.31994SF)*(RHB*2,}%%2
IF (NMC.EQal.AND.I.GT.3) GO TC 20
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40

50

60
70
80

IF(NC sEQe1)VD=(411+.4496%5F )2 (RHB*2, } ¥%2

IF (NCoEQuel .ANDSF.GT e2e4ANDSF.LT5.2F VD=(.9458+.1014%SF)*(RHB*
124 )%%2

GO T0 40

VD=(.11+.003875%SF)*(RHB*2.,) **2

IF (SFeCGT4.8) VD=(.172121-.1543155%5F+,10808%SF**2-,0050774*5F*%3}

1¥{RHB*2 . ) ¥%2

IF (SF.GT.a4e} VD=(—o.5015+.3%SF)®:(RHB*2, }*=x2

WT D=VD*RHOD
WINB=(RHI*,75)%2,%3,1416%.075%CL*.2806*Rk]

IF (NC+EQolaAND.I.EQal} KWTNB=GC.

IF (NST.LE.O) WTS=0.
WTCASE=(RHB+BH)}*2.%3, 14 16%CL*,1%*,.286
WTI=WTD+WTS+WTB+WTNB+WTCASE

IF (I0UTCD.NE.2) RETURN

IF (ISIC) GO TG 50

WRITE (10,460}

WRITE {10+470) WTD,WTBWTS,WTNB,WTCASE,CL,RHOB ,RHOD, AR
RETURN

WTD=WTD*CONMVER(3)

WTS=kTS*CONVER(3)

WTB=WTB*CONVER(3)

WTNB=WTNB8*CONVER(3}

WTCASE=WTCASE*CONVER(3)

SCL=CL*CONVER(1)

SRHOB=RHOB*CONVER({5}

SRHOC=RHUD*CONVER(5]

WRITE (10,60}

WRITE (10+80) WTDsWTBsWTSsWTNByWTCASE,SCL,SRHOB,SRHOD,AR
RETURN -

FORMAT (48H WD WB WS WN WC CcL RHOB RHOD AR)
FDRMAT (5F5-0’ Fé.l!F6.31F6-31F6.2)

FORMAT (5F5.13F6+4342F6.5,F6.21

END
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SUBRCUTINE{COMBWT)

—~——

PURPOSE

e e i s

THIS ROUTINE CALCULATES THE WEIGHT AND LENGTH
OF PRIMARY BURNERS,DUCT BURNERS AND AUGMENTERS.

CALLING ROUTINES

KREQUIRED SUBROUTINES

MOCIFICATION HISTORY

C

c

c

C

c

c

C

c

C

c

C

C

c

C

c

C

C

c

C

C

C

C DATE ID ANALYST DISCRIPTICN
C - e o —————— -

C .

c

C AUTHGR/LANGUAGE/DATE

o O ——

C E. ONAT , R. J. PERA/FORTRAN IV/ 09 30 76

C

C

C GLCSSARY

C ________

c

C

c NAME CRIGIN USAGE DISCRIPTION

{ wommem—m— e e

C

C ICOMP ARG 1/¢G COMPONENT NUMBER
C ITYPE BURNER TYPE

C VR THROUGH FLOW VELOCITY
c TR RESENDENCY TIME

C WC CORRECTED AIRFLOW
¢ PO PRESSURE IN

¢ TC TEMPERATURE IN

C FA F/A RATIO IN

C DM MEAN DIAMETER IN IN
C RTR REF TIP RADIUS FOR DM
C KHR REF HUB RADIUS FOR DM
C GANMB GAMMA

C AMACH MACH NUMBER

C WSP FLOW PER UNIT AREA
C R HUB TIP RATIO

C bDh INNER DIAMETER

C DT QUTER DIAMETER

C RT OUTER RADIUS
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RH INNER RADIUS

BLEN LENGTH

WTCASE QUTER CASE WEIGHT
WTLIN LINNER WEIGHT

NN NUMBER OF FUEL NOZZLES
WTN FUEL NOZZLE WEIGHT
WTICAS INNER CASE WEIGHT

WTCOT TOTAL WEIGHT

3 3 % 2 e e e e e e e o o o e e e e e st e o o et e e el sl st e e ok e st o ik e e el ke el e e ke ke o afe o e ke e o e ke sl sl e ok ok

OO OOMNODOON

SUBRCUTINE COMBWT (ICGMP)
REAL =8DATINP+DATCUT s WTFsTOPRESyTOTEMP4FARyLCORFLOsVMACH,STATP,ERRO
iRyTOL,TCLT,TOLTT.DEPY,DTOL s PERPF

e she o i e e e s sl ok ek

* COMMCN BLOCKS =*
Mook sk Aok kR odokokaok

sNeleEaNel

COMMON 7DBL/ DATINP(154+60)+DATOGUT(9,60) ,WTF{40),TOPRES(4Q}TOTEMP(
140) +FAR(40),CORFLO(40),VMACH(40),STATP(40),ERROR(40},TOL, TOLT,TOLTY
2T, DEPV(20),DTOL(20},PERPF (20}

COMMON /SNGL/ JML,JM2,JPLlsJP2,JCX,LOCTBL(9+60),JCOMP{T70),IWAY,NIT,
IITAB(70) s JCONF(60+4) o JTYPE(60) yJFLOW(T0) yIDEDAP(15) +KKINDS {14,425},
ZNCOMP 4 NOSTATHNITERyNFINISsNPASS,JCCNTBL4NCTS,JCIND(20) +JCDEP(20)
3JCVIND(20},JCVDEP(20) »KDTYP(20),IDONE(60)

COMMON /WMECH/ IWMEC(7,60)+WATE(60)+ALENG(60) ,TLENG(40),RI(2+40)4R
10(2,40)+DESVAL(15,60) +DSHAF(5),RPMT(60),INT,IPLT, IERR,+1SI1,1510,10
2UTCDNSTAG(601}

COMMON /CONVER/ CONVER(15}

COMMON /DEFAUL/ DEFAUL(15,20)

LOGICAL IWT,IPLT,IERR,ISII,ISIO

DATA LPBUR,LAUG/4HPBUR,4HAUG /

IF (I0UTCD.GT .11 WRITE (10,120) IWMEC(1,ICOMP),ICOMP,IOUTCD

INITIALIZE INPUTS

e NeNel

ITYPE=11

IF (TWMEC(1,ICOMP).EQ.LPBUR} ITYPE=10
IF (TWMEC(1,I1COMP).EQ.LAUG) ITYPE=13
VR=DEFAUL(1,ITYPE)

TR=DEFAUL(2,ITYPE)

IDES=1

IF (DESVAL(1, ICOMP) .EQ.0.) I[DES=2

IF (IDES.EQ.2} GO TO 10
VR=DESVAL(1,ICOMP}

TR=DESVAL(2,IC0OMP])

10 NODEI=JCONF(ICUOMP,1)
NODEQO=JCONF(ICOMP,3)
WC=CCRFLC(NODEI)

WC=WC/1.54972555
PO=TOPRES(NODEI)
PO=PO*144%4.
TO=TOTEMP(NODEI)
FA=FAR(NODEI)
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20

30

[aNaka

70

c

OM=0.,

IF (ITYPE.EQ.13}) GO TO 60

IF (DEFAUL(3,ITYPE).NE.O.} DM=2.*DEFAUL(3,ITYPE)

IF (DESVAL(3, ICOMP) .NE.O.} DM=2.%DESVAL(3,ICOMP)

IF (1STI) DM=DM/CONVERI(1)

IF (IDES.EQel ANDSDESVAL{4,ICOMP) eEQe0u«AND.DESVAL(3,ICOMP)EQ.C.)
1 NDI=NODEI1 o

IF (IDES.EQ.1.AND.DESVAL{4,ICOMP}.EQ.0..AND.DESVAL(3,ICOMP).EQ.0Q.)
1 GO 70 40

IF (IDES.EQe2.AND.DEFAUL(4+ITYPE).EQ4 Qe ANDJDEFAUL(3,ITYPE).EQ.0O.)
1 NDI=NODEI

IF (IDES.EQ.2.AND.DEFAUL(4,ITYPE) EQe0. .ANDLODEFAUL(3Z,ITYPE).EQ.C.)
1 GO 70 40

IF (DESVAL(4,IC0UMP).NE.O.) GO TC 30

IF (DEFAUL(4,ITYPE).NE.O.} GO TG 20

GO TO 50

IDI=IFIX{DEFAUL(4,ITYPE}+.01})

NDI=JCONF{IDI,3)

GO TO 40

IDI=IFIX(DESVAL{(4,ICOMPI+.01)

NDI=JCONF{ICI,3)

RTR=RO(2,NDI)

RHR=RI({24NDI)

DM=RTR+RHR .

DM=DM/12.

IF (ISII) VR=VR/CONVER(2)

CALCULATE MACH NUMBER AND FLOW PER UNIT AREA

CAMB=STHERM(54TGs+FA)
AMACH=VR/SQRT(GAMB*32.17%53,3%T0~{(GAMB~1.)/2.*VR*¥*2)
WSP=PO*AMACH*SQRT(GAMB/(53.3%T0)1%32.21%({1./(1.+(GAMB-1.)/2 .*AMACH*
1%2) )&% ((GAMB+1.)/2./{GAMB=-1.))

WSP=WSP%2116.22/P0%SQRT(TO/518.67)

IF (ITYPE.EQ.13) GO TO 70

CALCULATE BURNER DIMENSIONS

R=(le=2.%¥WC/WSP/3.1415/DM%%2)

IF (R.LE.0.) R=0C,

R=SQRT(R]}

DH=R*DM*12,

IF (ITYPE.EQ.13) DH=0.
DT=SQRT(DH%%2/144.+4.%WC /WSP/3.1415)%12,
RY=DT/2.

RH=DH/Z.

BLEN=VR#%TR*12,

CALCULATE WEIGHT

WTCASE=3.1415%P0/144.*DT*%2%BLEN*.3/166000.
WTLIN=.055%3.1415%BLEN*,3%(DH+DT)
NN=IFIX(3.1415%{DT+DH)/ (.6%(DT=DH) })

WTN=, 009%BLEN*3e1415/4%(DT-DH)*%2/ 4. %4 3%NN
WTICAS=3,1415%P0/144.*DT*BLEN%,3%DH/166000.
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OO0

80

50

100

WTOT=WTCASE+WTLIN+WTN+WTICAS

CALCULATE FRAME WEIGHT FOR PRI BURNERS

WTFRAM=C.
IF (ITYPE.EG.10.AND.IWMEC(2,ICOMP).EQ.1) CALL FRAME (RT+44HTFRAM,0

1}

WTOT=WTCT+WTFRAM

STCRE QUTPUT

WATE(ICCMP)=WTCT

ALENG(ICCMP}=BLEN
RI{1,NODEI)=RH
FO(1l,NOCEI)=RT
RI(2,NCDEGI=RH
RG(24NODEC)I=RT

WRITE CQUTPUT

IF (ISIC.AND.ICUTCD.EQ.2) GO TO 90
IF (I0UTCD.NE.2) RETURN
IF (ITYPE.NE.10) GO 7O 80

WRITE
WRITE
WRITE
WRITE
WRITE
GO 70
WRITE
WRITE
WRITE
WRITE
WRITE
60 10

RT=RT*CGNVER({ 1]}
RH=RH*¥CCNVER{1)

(1¢,150)
(10,180}
(10,130}
(10,1£0)
(10,170}
110

(1G,+150)
(10,1801}
(10,130)
(10,190)
(10,200}
110

1COMP

RHsRT+BLEN, AMACH,WSP
WTCASE4WTLINsWTN.WTICASsWTFRAM, WTOT
ICOMP

kKHyR T, BLEN, AMACH,WSP

WTCASE yWTLINsWTNWTICAS,WTQT

WSP=WSP*CONVER(T)
WTLINSWTLINXCONVER(3)
WTN=WTN*CONVER(3)
WTICAS=WTICAS*CONVER(3)
WTFRAM=WTFRAM*CONVER( 3]
WTOT=WTCT*CONVER(3)
HTCASE=WTCASE*CONVER(3)

IF (ITYPE.NE.10) GO TO 100

WRITE
WRITE
WRITE
WRITE
WRITE
GO 70
WRITE
WRITE
WRITE
WRITE
WRITE

(10,150)
(10,1801
(10,140)
(10,160}
(10,170}
110

(16,1501}
(1C,180)
(10+140)
(10,160}
(10,200}

ICOMP

RHyRT,BLEN,AMACH,WSP

WTCASE yWTLIN,WTN,WTICAS, WTFRAM, WTOT
ICOMP

RHyRT,BLENy AMACH,WSP

WTCASEsWTLIN WTN,WTICAS,WTOT
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110 RETURN

120 FORMAT (1H /14H H¥ordkdkackkdixkxd /14H * ®/4H %  ¢A4,13,3H *
17144 =* S/ 13H %dksdeskdodkpdkki, 11)
130 FORMAT (5F9.3)
140 FORMAT {5FS.3)
150 FORMAT (15H BURNER NUMBER I4)
160 FORMAT (53H CAS WT LIN WT NOZ WT INC WT FRAME WTOT}
170 FORMAT (6FSel+//)
180 FORMAT (44H RIN kOUT LENGTH MACH WSPEC)
150 FORMAT (43H CAS WT LIN WT NGZ WT INC T WTGT)
200 FORMAT (6FS.1,//)
END
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SUBRCGUTINE(CUCTWT)

PURPOSE

THIS ROUTINE CALCULATES THE
OF THE DUCTS.

WEIGHT AND LENGTH

CALLING ROQUTINES

REQUIRED SUBRCUTINES

MCDIFICATIGN HISTGRY

C

C

c

C

c

c

c

C

c

C

C

c

c

C

C

C

C

c

C

c

c

C DATE 1D ANALYST DISCRIPTION
C -_— - — ——

c

C

C AUTHOR /LANGUAGE/DATE

C -

C E. ONAT 4, Rs Jo PERA/FORTRAN IV/ 09 30 176

C

c

C GLCSSARY

C ——— gy

C

c

c NAME ORIGIN USAGE DISCRIPTION

C ______ — e ———— —— -
C

¢ 1coMmp ARG i/7C COMPONENT NUMBER
C NODEI NODE IN

C NGDEO NODE OUT

€ TiLk LENGTH TO HEIGHT RATIO
C AM MACH NUMBER 1IN .
C NGEBEER REF COMPONENT NUMBER FOR DM
C RHR REF HUB RADIUS

C RTR REF TIP RADIUS

C W AIRFLOW

€ PO PRESSURE 1IN

€ 7C TEMPERATURE IN

C FAI F/7A RATIO IN

C DM MEAN DIAMETER IN 1IN
C GAVB GAMMA

C RHO MATERIAL DENSITY
C STR REF STRESS

C =R HUB TIP RATIOQ

¢ DH INNER DIAMETER
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OO0

QOO0

10

20

30

40
50

0T OUTER DIAMETER

RT OUTER RADIUS

RH INNER KADIUS
BLENG LENGTH

WTCASE OUTER DUCT WEIGHT
WTICAS INNER DUCT WEIGHT
WTaT TOTAL WEIGHT

e e e o 290 e 390 e 2 e 3 e e e e 3 ol e 3 e ol e sl e el e i e oo ok e sl e e ofe e e e o e e e e e e e sfe s ok e ok ke s ofe e el ok ek sk kel e e

SUBROUTINE DUCTW [ICOMP)
REAL *BDATINP,DATOUT,WTF,TOPRES, TDTEMP,FAR CORFLO, VMACH, STATP,ERRO
1Ry TOL+TOLTTOLTT,DEPV,DTOL , PERPF

eaie e e e e o e o ok e e e ook ok

* COMMON BLOCKS *
et 3o o o o o ek e ok Sekedeale o

COMMON /DBL/ DATINP{15,60) DATOUT(9,60) tWTF(40) »TOPRES(40) s TOTEMP(
140).FAR(40),CORFLO(40)sVMACH(40)+STATP(40},ERROR(40) s TOL TOLT,TOLT
2T+DEPV(20},DTOL{20) 4 PERPF (201}

COMMON /SNGL/ JM1,dM2,JP15JP2,JCX,LOCTBL(9,60) yJCOMP(T70) 4 INAY,NIT,
LITAB(T70) s JCONF(EQ+4 14 JTYPE(60 )+ JFLOW{T70), IDEDAP(15),KKINDS(14,25),
ZNCOMvaDSTAT,NITER NFINISyNPASS+JCCoyNTBL+NCTS,JCIND(20) yJCDEP (20},
3JCVIND(20) ,JCVDEP{20) +KDTYP(201),IDONE(60)

COMMON /WMECH/ IWMEC(7:60) ,WATE(60) JALENG(60)},TLENG(40)+RI(2440),4R
10(2+40) +DESVAL(15,60) +DSHAF{S5) +RPMT(E0) s IWT,IPLT,IERR,IS1I,1510,I0
2UTCD 4, NSTAG(60)

COMMON /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAULI{15,20)

LOGICAL IWT,IPLT,IERR,ISII,ISIO

IF (I0UTCD.GT.1) WRITE (10,130) IWMEC(Ll,ICOMP),ICOMP,ICUTCD

NODEI=JCCNF(ICOMP,1}

NOCEO=JCONF{ICOMP, 3)

TLH=0.

IF (IWMEC(2,ICOMP}.EQ.1} GO TO 10

IF (IWMEC(2,ICCMP).EQ.2) GO TO 20
GO TO 40

WATE(ICOMP)}=0.

ALENG(ICOMP)=0.

RO(1,4NODEI)=RO(2,NODEI)

RI(1,NOCEI)=RI{(2,NUODEI)

RO(2,NODEQ}=RO(2,NODEI)}

RI(2,NODEQ)=RI(2,NODEI)

RETURN

iF (DESVAL(2,1C0OMP) .EQ.0.) GO TO 30
TLH=DESVAL{Z2,I1CCMP)

GO TO 50
TLH=DEFAUL(2,12})

GO TG 50
BLEN=TLENG(NODEO)-TLENG(NODEI)

IF (DESVAL(1,ICOMP).EQ.0.} GO TC 7O
AM=DESVAL{1,ICOMP)

IF (DESVAL (4, ICOMP) oL T40.)} NODER=JCONF(ICOMP,11}

IF (DESVAL{4,ICOMP}.LT.C.) GO TO 90
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60
70

80
a0

100

110

If (DESVAL(3/,1COMP) «EQeO. «AND.DESVAL (4, ICOMP)NE.O.) GO TO 60

DM=2.%DESVAL(3,ICOMP)/12.

IF (ISII) DM=CM/CONVER(L)

60 TO 140
NODER=IFIX(DESVAL (4, ICOMP)+.01)

G0 TO 940

AM=DEFAUL(4,12)

IF (DEFAUL(4,12).LT+0.) NODER=JCONF(ICOMP,1)
IF (DEFAUL(4,12).LT.0.) GO TO S0

IF (DEFAUL(3+12).EQ+0<+AND.DEFAUL(4,12).NE.O.) GO TO 80
DM=2.%*DEFAUL{3,12)/12.

IF (ISTI) DM=DM/CONVER(1l)

GO TC 100
NODER=IFIX(DEFAUL(4,12)+.01)
RHR=F1(2,NODER)

RTR=RO{2,NODER)}

DM=(RHR+RTR])/12.

WA=WTF(NODEI)

PO=TOPRES(NODEI)

PO=P0*%144.

TO0=TOTEMP{(NODEI)

FAI=FAR(NGDEI)

GAMB=STHERM(5,TO,FAI)

AD=0.D0

CALL CUCTLI (TQ+PO,WA,GAMB,AM,AD)
R=0.

IF (DMoeNE2Qe) R=(14-2.%AD/3.1415/DM%%2}
IF (R.LE.D0.) R=0.

R=SQRT{R)

DH=R*DM*1Z.
DT=SQRT{DH**%2/144.+4.%¥AD/3.1415}*12.
IF (TLHoNE.QO.) BLEN=TLH*(DT-DH}/2.
RHO=.168

STE=50000.

IF (TO.GT.1160.) RHO=.286

IF (T0.G6T.1160.) STR=70000.
WTCASE=3.1415%P0/ 144 ¥DT**2%B EN¥RHO/ (2.%#STR)
WTICAS=3.1415%P0/144.*¥DT*BLEN*DH*RHO/ (2.%STR}
WTCT=WTCASE+HTICAS

RH=DH/Z2.

RT=D7/2.

WATE{ICCNMP)=WTOT

ALENG(ICOMP)=BLEN

RO{14NODET}=RT

RI(1,NODEI)=RH

RO(2, NODEQ)=RT

RI(2,NOCEC)=RH

IF {IQUTCD.NE.2) RETURN

WRITE (10,210} ICOMP

IF (ISIG) GO TG 116

WRITE (10,140) RHsRT,BLEN

WRITE (10,150) AD,RHO

WRITE (10,1601

WRITE (10,200) WTCASE.wTICAS,WTCT
GO TO 120

SRE=RF*CCNVER(1)
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http:NODER=IFIX(DEFAUL(4,12)+.o1
http:NOCER=IFIX(DESVAL(4,ICOMPo+.01

SRT=RT*CONVER{1)
SBLEN=BLEN*CGNVER(1)
SAD=AD*CONVER( &)
SREC=REC*CCNVER(5)
SWTCAS=WTCASE*CONVER(3)
SWTICA=WTICAS*CONVER(3)
SHTOT=WTQT%CONVER(3)
WRITE (10,170) SRH,SRT.SBLEN
WRITE (10,180} SAD,SRHO
WRITE (10,190) SWTCASsSWTICA,SWTOT
120 RETUFN
C
130 FORMAT (1H /14H *sdokkdkkdkdkokd® /14H % #(GH * JA4,13,3H =%
1/14H * FLL3H kordedesakkddekdkk, 113
140 FORMAT (4H RH=4FB8.244H RT=,F8.2,6H LENG=,F8.2)
150 FORMAT {6H AREA=,F8.345H RHO=,F4.3}
160 FORMAT (35H CAS WT INC WT HWTOT)
170 FORMAT (4H RH=4F8.4,4H RT=,FB8e446H LENG=,F8.4)
180 FORMAT (6H AREA=,F84445H RHO=,FB8.7)
is0 FORMAT {12H OUTER CASE=,F7.4y12H INNER CASE=yF7.4,7H TOTAL=yF7.4}
200 FORMAT (3F13.4,//)
210 FORMAT (7H DUCT +14)
END
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SUBRCGUTINE(CUCT)

PURPOSE

THIS RCUTINE CALCULATES INLET AND EXIT AREAS
AND MACH NUMBERS FOR VARIOUS COMPONENTS AND
THEIR STAGES.

CALLING ROUTINES

RECUIRED SUBROUTINES

. S S Yo N P A

DATE IC ANALYST DISCRIPTICN

AUTHOR/LANGUAGE/DATE

E. ONAT 4, R. J. PERA/FORTRAN IV/ Q09 30 76

GLOSSARY
NAME CRIGIN US AGE DISCRIPTION
Ti ARG TEMPERATURE 1IN
PI ARG PRESSURE 1IN
L3 ! ARG AIRFLOW IN
A ARG MAaCH NUMBER INPUT
AREA OUTPUT
FA ARG F/A RATIO
xXM2 ARG MACH NUMBER
PS ARG STATIC PRESSURE
Q ARG DYNAMIC PRESSURE
1P ARG PRINT INDICATOR
L) STATIC TEMPERATURE
HI ENTHALPY
v VELOCITY

s e e S s sk e e ke ol e e ok
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* COMMON BLOCKS *
e de e otk e et e e ke ke ok

aNeNe!

SUBROUTINE DUCT (T1,P1,WI A,FA4XM2,PS,V,I5I0,IP)
CCMMON /CONVER/ CONVER(LS)

COMMON /DEFAUL/ DEFAUL(15,20)

LOGICAL 1ISIO

IF (T1.LT.200.) TI=200.

IF (TY.GT.6000.) TI=6000.

CHECK FOR DUMMY DUCT. CALCULATE MACH NUMBER (XM2} OR AREZ (A])

e NeNel

AMZ=A
IF (A.GT.0.) GG TO 10
A=(C.
XM2=0.
V=0.
10 IF {~A.EQ.C.) GO TO 20
GA=STHERM(5,TI,FA)
CALL DUCTL (TI PIsHI,GAsXM2,A)

o000

CALCULATE STATIC TEMPERATURE (TS) AND PRESSURE (PS)

C2=1.+{GA-1.)/2.%XM2%XM2
T5=T1/C2
PS=PTI/C2**{GA/(GA~1.)])

c
C CALCULATE ENTHALPY (HI) AND VELOCITY (V)
C
HI=STHERM(4,T1,FA}
IF (TS.GT.TI) T35=T1
V=SQRT{(2.*GA/(GA-1.))%53.34%32.174%{TI-TS))
c
C CALCULATE DYNAMIC PRESSURE (Q)
c
Q=PS/53.34%V/2.%V/TS/53.34 .
20 IF (IP.NE.2) RETURN
C
C WRITE DUCT DATA
C

IF (.NOTLISIO) GO TO 30.
VSI=V*LONVER(2)
TISI=TI/1l.8
PISI=PI®CCGNVER{1ll)
PSSI=PS*CONVER(11])
ASTI=A%COCNVER(4)
WRITE (10,40)
WRITE (104+50)
WRITE (10,60) XM2,VSI,TISI,PISI,PSSIJASI,CA
RETURN

30 WRITE (10,40)
WRITE (10+50}
WRITE (10+60) XM2,V4.TI,PI1,PS,A,GA
RETURN

40 FORMAT (6H DUCT )
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http:Q=PS/53.34*V/2.*V/TS/53.34
http:TS.GT.TI

50 FORMAT (48H M NO VEL T TOT P TOT P STAT AREA GAM)
60 FORMAT (F6+43912F640,F8.04F8.0¢F10e44F8a44/)
ENC
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SUBROUTINE(LCUCT)

PURPCSE

THIS ROUTINE CALCULATES THE INLET AND EXIT
AREAS FOR THE STAGE BY STAGE ANALYSIS.

CALLING ROUTINES

—— ————— — — - -

REQUIRED SUBROUTINES

MODIFICATION HISTORY

DATE ID ANALYST DISCRIPTICN

AUTHOR/LANGUAGE/DATE

E. ONAT y R« Jo PERA/FORTRAN IV/ 09 30 76

GLOSSARY
NAME ORIGIN USAGE DISCRIPTION

T ARG TEMPERATURE IN

P ARG PRESSURE 1IN

W ARG AIRFLOW IN

A ARG AREA IF AREA IS NEGATIVE

MACH IS CALCULATED

GA GAMMA

XM MACH NUMBER

PM FLOW PER UNIT AREA
™ TEST MACH NUMBER

o e 2k o e she sk o o s e e e e e e slealk sfe s s sie sk sl e ok oje 3 e e e o s e g e e e e ofe o e sfe seafeofe v e e e ek e e e s vt e et s sfeofe koo e

sisEninisEksEaisNeXaksiaksEnkeizinaXaliakeEaiaieNaXa el ukaeEalaiasleiaRe g aaNalalela e Nal e alalale Ne

SUBROUTINE DUCTL (T+P+W,GA+XMsA)
DATA R,G/53.34,32.174/

IF (A.LT.0.) GO 7O 10

GO TO 30
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C
C CALCULATE MASS FLOW PARAMETER (PM) AND CONSTANTS
c
10 K=0
A=ABS(A)
PM=W%SQRT(T)/ (P*A)
XM=PM*20./17.
CON1=SQRT(GA*G/R)
GP1l=GA+l.
GM1=GA-1.

C FOR OFF-DESIGN CASE: ITERATE TO A MACH NUMBER (XM}

20 K=K+1

CON2=1.+(GM1/2. )% XMEXM

TM=XM*CON1*CONZ2**({—-GPL/(2.*GML})

IF (ABS({(PM-TM).:LE..0004) RETURN

IF (K.GT.30) WRITE (1Q+40)

IF {K.GT«30) RETURN

SL=CON1*#CON2*% (=GP L1/( 2.%GML) )—XM*XM&x(GP1/2. }*CONI®CON2¥*{ (-3 .*GA+]

1.1/7(2.%GM1))

IF (SL.EQ.0.) RETURN

XN=XM+{ (PM—-TM}/SL]}

IF {XNesGEsle]l XN=l.

IF (XN«.LE«.Os) XN=.001

IF (XN<EQee0OLlsANDeXM.EQe.0C01) RETURN

IF (XN.EQelesANDeXMsEQela) RETURN

AM=XN

GC TO 20

C FCR DESIGN CASE: CALCULATE AN AREA (A)

30 IF (XM.LE.O.} RETURN
A=W/ XM*SQRT (R/GA%GHT) /P¥(1 e +(GA=14 )/ 2% XMEXM) %% ( (GA+1.)/(GA~-1.)/2.
11/6G
RETURN
C
40 FORMAT (25H DUCT IS NOT CONVERGING }
END
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http:ABS(PM-TM).LE
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C

C SUBROUTINE(EFFD)

C - —

C

C PURPOSE

C —— o o

C THIS ROUTINE CONVERTS ADIABATIC EFFICIENCIES
C TG PCLYTRCPIC EFFICIENCIES.

C

c

C CALLING RCGUTINES

C ——

C

c

C REQUIRED SUBROUTINES

C - —————

c

C

C MCODIFICATICN HISTORY

C ————rr e ————

C

C DATE ID ANALYST DISCRIPTION
C - e ————

C

C

C AUTHOR/LANGUAGE/DATE

o—

c E. ONAT 4, R. J. PERA/FORTRAN IV/ 09 30 76

C

C

C GLOSSARY

C —————

C

C

c NAME ORIGIN USAGE DISCRIPTION

C ------------ - e - ——— o —— e S e s s -
¢ TI ARG TEMPERATURE

C PR ARG PRESSURE RATIO

C PEFD ARG POLYTROPIC EFFICIENCY
C EF ARG ADIABATIC EFFICIENCY
C FA ARG F/A RATIO

C

{2 e i o s oo ik sl ol ok e e e ook ik ok o e e o e e s e e o e o ade o o aesfeate e s e e o ofe Siee sieofeoeole e e e sl ek s sfesfe e ok ek kol ek ok
C

C THIS ROUTINE CONVERTS ADIABATIC 7O POLYYROPIC
C EFFICIENCIES. A (+) DESIGNATES ADIABATIC AND A
C (-} DESIGNATES POLYTROPIC.
SUBROUTINE EFFD (TI,PRyPEFDsEFsFA)
IF {PR.EQ.1.) RETURN
GA=STHERM(5,TI,FA)
IF (PR.LE.O.) GO 70 10
IF (PEFD.GE.Q.} PEFD=ALOG (PR¥**((GA-1.)/GA)}/ALOG(1.+(PR**{(GA~-1.)/
1GA)-1.)/PEFD])
IF (PEFD.LE.O.} PEFD=-PEFD
EF={PR¥**({GA~1.)/GA)-1.)/ (PR**({GA~1.)/GA/PEFD)=1.])

, 7y OF THE
ROPUCIBILIYY OF
B38 B GINAL PAGE IS POOR


http:PR.LE.Oo

GO TG 20

10 PR==1./PR
IF (PEFD«GE+O4) PEFD=ALDG(l.=PEFD*(1le—PR¥*((GA—1+)/GA)))/ALOG(PR%%

1({GA~1.)/GA))
IF (PEFD.LE.O.) PEFD==PEFD
EF={1 «=PR**(PEFD/GA%*({GA—1.)) )/ (1a—PR¥%({GA=1.)/GA})

20 PEFD=-PEFD
RETURN
END
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SUBRGUTINE{FRAME)

PURPGSE

v i e e

THIS ROUTINE CALCULATES THE WEIGHT CF FRONT,
INTERMEDIATE +PRIMARY BURNER FRAMES AND TURBINE
EXIT FRAMES.

CALLING RCUTINES

REQUIRED SUBROUTINES

MODIFICATION HISTGRY

CATE 1D ANALYST DISCRIPTICON

oy oo o o — —

AUTHOR /LANGUAGE/DATE

E. ONAT 4 Re Jo PERA/FORTRAN IV/ 09 30 76

_GLCSSARY
NAME ORIGIN USAGE DISCRIPTION
RT ARG I TIP RADIUS
NTYPE ARG I TYPE OF FRAME
WT ARG 0 WEIGHT
Ip ARG o PRINT INDICATOR
RT2 L TIP RADIUS SQUARED

e s 2t ok ofeveale o ofe e e afe e e 2 e e s e s oeole 3¢ Sesfe siede e 3K o sl ke ke s ofe sl e o i e e e ook 2 ek ofe e sfe o ofe e e skl e ofe ook sl Seofe e e e e v

SUBROUTINE FRAME (RTyNTYPE,WT,IP)
REAL *B8DATINP DATOUTyWTF4TOPRES, TOTEMP,FAR,CORFLG,VMACH,STATP,ERRD
1R, TOL,TCLT,TOLTT7,DEPV,.DTOL,PERPF

ek oo s ook e ok ook skl ok
% COMMON BLOCKS *
e et sk apede e de o ko kR X

COMMON /DBL/ DATINP(15,60)4DATOUT(9,60)sWTF(40),TOPRES(40),TOTEMP(
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140),FAK{40),CORFLO{40 ), VMACH(401},STATP(40) ,ERROR( 40}, TOL,TOLT,TOLT
2T4+DEPV(20}.DTOLL20) 4+PERPF(20)

COMMCN /SNGL/ JM1,JM2,4P1,JP2,JCX,L0CTBL(S9,60), JCOMP(70) s IWAY,NIT,
1ITABL70) s JCONF (6044 )y JTYPE(60) 3 JFLOW(T70), IDEDAP(L5),KKINDS{14425),
ZNCOMP s NOSTAT ¢y NITER, NFINIS,yNPASS,JCCyNTBLyNCTS,SCIND(20) ,JCDEP(20)
3JCVIND(20),JCVDEP(20),KDTYP(20), IDONE{(60)

COMMON /WMECH/ TWMEC( 7,60} +WATE(60) sALENG(60)} yTLENG(40)}4RI€2,40)4R
10(2+40) s DESVAL{15+€0) +DSHAF(5) 4RPMT(E0) s IWT4IPLT,IERR,ISI1,41IS1I0,I10
2UTCD 4 NSTAG(60)

COMMON /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL(15,20)

LOGICAL IWT,IPLTLIERR,ISII,ISIOC

THIS ROUTINE CALCULATES FRAME WEIGHT

NTYPE= THE TYPE CF FRAME
1 IS FOR SINGLE BEARING FRAME FOR TF OR TJ W/0 PT
2 IS FOR SINGLE BEARING FRAME FOR SINGLE SPOOL TJ
3 IS FOR TURBINE EXIT FRAMES
4 IS FOR INTERMEDIATE FRAMES

iaNsNelgNelnle

RT2=(RT/12.,)%%2
GO 70 (10,20,30,40) 4NTYPE
C TYPE 1 FRAME — TJ/TF W/0 PTO
10 WT=34.48%RT2
IF (RT2.6T+2.9) WT=47.869%RT2-38.82
GO 70 50
C TYPE 2 FRAME -TJ W PTO
20 Wi=104.1*RT2
IF (RT2.6T7¢1.95) WI=40.99%RT2+123.1
GD TG 50
C TYPE 3 FRAME — TURB EX
30 WT=130.77*%*RT2
IF (RT2.GTe2¢1) WT=4S.71%RT2+167.61
GO TO 50
C TYPE 4 FRAME ~ INTERM W PTO $ TWO BEARINGS
40 WT=120.77%RT2
IF (RT2.GTe5.8) WT=29.02%RT2+567.68
50 IF (IP.NE.2) RETURN
WTT=WT
IF (ISIG) WTIT=WTT®CCNVER(3)
WRITE (10,60} WTT

RETURN

C

60 FORMAT (/:12H FRAME WT =,FB8.2+//)
END


http:WT=29.02*RT2+567.68
http:WT=49.71*RT2+167.61
http:RT2.GT.I.95
http:WT=47.869*RT2-38.82
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SUBROUTINE(STRESS)

PURPOSE

THIS ROUTINE CALCULATES BLADE ROOT STRESS FOR
THE COMPRESSORS AND THE TURBINES.

CALLING ROUTINES

REQUIRED SUBROUTINES

MCBIFICATICN HISTORY

DATE 1D ANALYST DISCRIPTICN

—— —r—

AUTHOR /LANGUAGE/DATE

F. ONAT , R. J. PERA/FORTRAN IV/ 09 30 76

GLCSSARY
NAME ORIGIN USAGE DISCRIPTION
RT ARG TIP RADIUS
11 ARG TEMPERATURE 1IN
TS ARG TIP SPEED
HTR ARG HUB-TIP RATIQ
RPM ARG RPM
ST ARG BLADE ROQOT STRESS
TR ARG BLADE TAPER RATIO
NC ARG COMPONENT INDICATOR
IP ARG PRINT INDICATOR
RHO ARG BLADE DENSITY
TMET ARG METAL CHANGE TEMP
R HUB-TIP RATIO FOR S
A BASE AREA
VAR CORRECTION FACTOR FOR LOCATION
b CORRECTION FACTOR FOR TAPER RATIO
W WEIGHT PER UNIT AREA
F PULL FORCE
KT SCALER ON STRESS

a¥alaRulalalalsiaoEalalaNalalzNekaNaNaleFolainlaoNaletalaNealalalaNalnlaNaNalslaNalaNaNelaNa e EaNa e s RalaRa e



C .
€ s e o e sende e sfe e e sfe e s e o e s e o o el e e e e sfe ol o sk s el e o e ol ol o sl ke o e o ool ke e o ool e s skl el o
C
SUBROUTINE STRESS [RT+sTIsyTSyHTR+RPMy;STyTR¢NCsIPRHO,TMET)
REAL *8DATINP,DATOUT,WTF,TOPRES,TOTEMP,FAR,CORFLO+VMACH,STATP,ERRD
1R, TGL,TOLT,TOLTT,DEPV,DTOL,PERPF

C
C e oo o e ook ek A e
C * COMMON BLOCKS =*
C oo sk e e e e e o ok Sk sk skeok
C

COMMON 7DBL/ DATINP(15,60),DATOUT(S9460) +WTF(40) s TOPRES(40) ,TOTEMP(
140)+FAR(40),COPFLO(40 )y VMACH(40)+STATP(40),ERROR{40),TOL,TOLT,TOLT
2T, CEPV{20},0T0L{20),PERPF(20)

COMMUN /SNGL/ JM1,4NM2,JP1,JP2,JCX,LOCTBL(S,+60),JCOMP(70),IWAY,NIT,
1ITABCT0) »JCONF(60+4) s JTYPE(HO) +JFLOW(TO) s IDEDAP(15) +KKINDS(14,25),
2ZNCCMP yNOSTAT,NITER, NF INIS,NPASS,JCC,NTBLyNCTS,JCIND(20) ,JCDEP (20},
3JCVIND(20) +JCVDEP(20)} KDTYP{20) +IDGNE (60}

CCMMON /WMECH/ IWMEC(7,60) :WATE(60) ,ALENG(60)+TLENG(40),R1(2,40]),R
1C024+40) ,DESVAL(15,60) DSHAF(5},RPMT(60)IWT,IPLT, IERF,ISII,1510,10
ZUTCD 4 NSTAG(60])

CCMMON /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL{15,20)

LOGICAL ISIO

C THIS RCUTINE CALCULATES THE CENTRIFUGAL ROOY
C STRESS FOR THE FIRST BLADE OF EACH COMPONENT

IF (TSeEQa0c) TS=2.%3.1416/60.*¥RPMFRT

PCBH=GC.

XKT=1l.

IF (TMET.EQ.0.) TMET=1160.

iF {RHG.NE.0.) GO TC 10

DEN=.168
IF (TI1.GT.TMET) DEN=.286
GO TG 20
10 DEN=RHO
20 R=(1.,~PCBH/100.)}*HTR+PCBH/100.

A=l +{TR=14)*((1le=R)/ (Lo=HTR )} }**2
VAR=(1.-R)*¥*3/(1.—HTR}**2
D=(1la—R¥%2}/2 . +(TR=1.1/12.%VAR¥ (1l +3.%R}
W=DEN¥*{1.,-R+{TR-1.) /3.%VAR}*RT*]2.
F=CEN/386.%(TS¥*12.)%%2%D
ST=F/A%XKT
RHG=DEN
IF (IP.NE.2) RETURN
WRITE (10,40)
IF (ISIC) GG TO 30
WRITE (10:50) TS,ST,DENyW,TR+HTR
RETURN

20 STS=TS*CCNVER(2)
SST=ST*CCNVER( 6]
DEN=DEN*CONVER(5)
W=WxCONVER(T)
WRITE (10+50) STS+SST+DENsW,TR4HTR

RETURN
C
40 FORMAT (45H U TIP STRESS DEN W/AREA TR H/T}
50 FORMAT (2F8.1,4F843,/]

END



(C okl o ek sde s s e sk e b e oo e e e S o e o ool ool e e o o e s ok el o 20 8 ok el o s o ok e e ik el st e o e bt e

alelolaleNalalalsNeNaNoNaNaNoelausNeleReNalsXaluNelaakaiakalskaRakaksXakniaisiakeiniekakaa iz ks ka s ie Knn X!

SUBROUTINE{ SHAFT)

PURPOSE

- ——— —

THIS ROUTINE CALCULATES THE WEIGHT OF THE SHAFTS

CALLING ROUTINES

REQUIRED SUBRGUTINES

o o S sy S bt D Al e gt gy 2 D

MODIFICATION HISTORY

—

DATE 1D ANALYST DISCRIPTIGN

AUTHCR/LANGUAGE/DATE

E. ONAT + R. J. PERA/FORTRAN IV/ 09 30 76

GLOSSARY

NAME ORIGIN US AGE DISCRIPTION
ICCMP ARG I7C¢ COMPONENT NUMBER
POWER HORSEPOWER

NT TURBINE COUNTER
NTURB TURBINE NUMBER FOR POWER SUMMATION
NCOM COMPERSSDOR NUMBER FOR LENGTH
TLEN SHAFT LENGTH

TRPM TURBINE RPM

CRPM COMPRESSOR RPM
SPEED MIN. RPM

STRE REF. STRESS

RHG MATERIAL DENSITY

R HUB—-TIP RATIOQ

ILCC LOCATION INDICATOR
DOz QUTER DIA. CUBED
Bo OUTER DIAMETER

D1 INNER DIAMETER

CoA GUESS ON DD

DELD DELTA ON DO

WT WEIGHT
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C DN DN NUMBER OF BEARING
C
C
Ot st e o ootk s s e e sk e st s s s sl sl s ool i o sfe e s e sk ke sl o e o ool e et ook oo e ekl o e e e
C
SUBROUTINE SHAFT (ICOMP)
REAL *8DATINP+DATOUT,WTF,TOPRES,TOTEMP,FAR,CORFLOsVMACH,STATP,ERRD
IR, TCL,TCLT,TOLTT,DEPV,DTOL,PERPF

el o s o o S e ofe s e ook ook e

* COMMON BLOCKS *
e st s e e e s et sokeoke ok

aNaNaNeXel

COMMON /DBL/ DATINP(15,60),DATCUT(9+60) sHTF(40),TOPRES(40),TOTEMP(
140),FAR(40),CORFLO(40),VMACH(40) ,STATP{40),ERROR(40}+TOL,TOLT ,TOLT
2T+DEPV{20},DTCL(20) ,PERPF(20)

COMMON /SNGL/ JM1,JM2+JP1,JP2,JCX,LOCTBL(9:60) JCOMP(70)y IWAY,NIT,
LITAB(70),JCONF(60:4)4JTYPELSO) JFLOW(T0), IDEDAP(15) 4KKINDS(14,25}),
ZNCOMP ¢ NOSTATyNITER, NFINIS,NPASS s JCCoNTBL,NCTS,JCIND(20) yJCDEP(20),
3JCVIND(20)},JCVDEP{20) yKDTYP(20) , IDONE(60)

COMMON /WMECH/ TWMEC(7,60) sWATE(50)ALENG{80) s TLENG(40)4RTI(2,40),4R
10(2+40) +DESVAL{154+60) +DSHAF(5) yRPMT(60) s IWT,IPLT,IERR,ISII,ISIC, IO
2UTCD 4 NSTAG (601}

COMMON /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL(15,20)}

LOGICAL IWT,IPLY,IERR,ISII,ISIC

IF (IOUTCD.GT.1} WRITE (10,120) IWMEC(1,ICOMP},ICOMP,ICUTCD

DETERMINE TOTAL SHAFT POWER

OO

POWER=0.

NT=3
10 NTURB=IWMEC(NT, ICOMP)

POWER=DATOUT(1,NTURB}+POWER

NT=NT +1

IF (NT.EQ.6) GG TO 20

IF (IWMEC(NT,ICOMP) .NE.O.} GO TCO 10
0 NCCM=IWMEC(7,ICOMP}

DETERMINE SHAFT LENGTH AND MIN. SPEED

AOOON

NTF=JCONF{NTURB,1)
NCR=JCONF(NCOM,3)
TLEN=TLENG{NTF)-TLENG (NCR)
TRPM=RPMT(NTURB)
CRPM=RPHMT (NCOM)
SPEED=AMINI{TRPM,CRPM)

INPUT DESIGN DATA

aNaXe

IF {DESVAL(1,ICOMP).EQ.0.) GO TO 30
STRE=DESVAL(1,ICOMP]
RHC=0DESVAL (2, ICOMP}
R=DESVAL{3,ICOMP)
GO TO 490

30 STRE=DEFAUL(1,14)



RHC=DEFAUL(2,14)
R=DEFAUL(3,14)

40 IF (JNOT.ISII) GO TO 50
STRE=STRE/CONVER(6)
RHO=RHO/CONVER(5)

o ILCC=IWMEC(2,1ICOMP)

DETERMINE SHAFT LCCATION 1 IS INNER SHAFT

OooOWm

IF (ILOC.NE.1) GO TO 60
D03=454048.43*POWER/ (SPEED*STRE*( 1 .~R¥%4} }
DO=D03%*(1./3.)

DI=DO*R

GO TO <0

CALCULATION FOR CUTER SHAFTS

e e e e o ekt e s s o s ook ol el s e e
NEWTON-RAPHSON INTERATION FOR SHAFT OUTER DIAMETER
e e ok oje ofe e deake e e e seakook
0 DI=DSHAF(ILOC—1)+.4
DNEW=DI
==01%%k4
=—454048 . *POWER/STRE/SPEED
DO 70 I=1,50
A1=DNEW**4+A*DNEW+B
A2 =4 #DNEWS¥3+A
DOLD=DNEW
DNEW=DOLD~AL/A2
IF (ABS(DNEW-DGOLD).LE..O0l) GO TQ 80
DNEW=AMAX1(DI,AMIN1{100.,DNEKW))
70 CONTINUE
WRITE (10,130} ICOMP

rOOOOMO0O

DN EW=5.
80 DO=DNEW
<0 DSHAF(ILGC)=DO

DN=DO*SPEED*25.4/1000000 .
WT=.7853G981%RHO¥TLEN*(DO**2-DI%*%*2}
WATE( ICCMPI=WT

WRITE OUTPUT

eNalnl

IF (IQUTCB.NE«2)} RETURN
WRITE (10,140) ICOMP
IF (ISIC) GO TO 100
WRITE (10,150) DOyDI+TLENsDN,WT
IF (DN.GT+2.) WRITE (10,170) DN
GO TCo 110
100 CO=DO*CCNVER(1}
DI1=DI*CCNVER(1)
TLEN=TLEN*CONVER (1)
WT=WT*CCNVER(3)
WRITE (10,160) DO,DI,TLEN+DNyWT
110 CONTINUE
RETURN

FPRODUCIBILITY oF THE
e %R{Grﬂ\lAL PAGE IS POOR


http:ABS(DNEW-OOLD).LE

120

130
140
150
1£0
170

FORMAT

L/714H *
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
END

(1H /14H sooksssokidoriork /14H * *f4H *
%/ 13H skfkokkskiokss, [1)
(15H ERROR IN SHAFT,I4)

(6H SHAFT,14,/,34H DO Ol LENG DN
(3F7e142F741,/7)
(L5HTHE DN VALUE OF,F4.2,15HMILLION IS HIGH)

B-47
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SUBRCUTINE(TURBY}

PURPOSE

THIS ROUTINE PERFORMS THE TURBINE PERFORMANCE
CA{ CULATICNS AND THE BOOKKEEPING FOR THE

MECHANICAL DESIGN.

CALLING ROUTINES

REQUIRED SUBROUTINES

EFFD
TMECH
DUCT

MOCIFICATION HISTORY

DATE

1D

AUTHOR /LANGUAGE/DATE

Ee ONAT 4y Ra Jo

GLCSSARY

ORIGIN

ARG

NTT
NODELS
NODEI
NGCEOQ
WI

Tl

P1
ITURB
NT
FAI
EPL
IDES
CFT
TC
CFF

ANALYST

DISCRIPTION

USAGE

—— v

PERA/ FORTRAN IV/ 09 20 76

DISCRIPTION

COMPONENT NUMBER
PRINT INDICATOR
COMPONENT NUMBER
BLEED MODE IN
NODE 1IN

NODE OuT

AIRFLOW IN
TEMPERATURE 1IN
PRESSURE 1IN
TURBINE INDICATCR
TURBINE INDICATCR
FUEL AIR RAT]ICG IN
EFFICIENCY

DATA INDICATOR
COOL ING FLOW
TEMPERATURE OF THE COOLING FLOW

COCOLING FLOW TO THE FRONT OF TURBINE
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C CFR COOL ING FLOW TO THE BACK OF. THE TURBINE
C A7 MACH NUMBER

C TLD TURBINE LOADING PARAMETER
C NRPM RPM L OCATOR

C RPHM RPM

C RCC CONTREOL RADIUS

C 1IbI1 COMPRESSOR NUMBER FOR RCC
C NODRCC NODE FOR CONTROL RADIUS

€ CH CORRECTED WEIGHT FLOW

C HC ENTHALPY OF CGCLING GAS

C Hi ENTHALPY OF INLET AIR

C FAI FUEL AIR RATIO

C WI AIRFLOW INTO THE COMPONENT
C  HWHP HORSE POWER

L DkA ACTUAL DELTA ENTHALPY

C H3 ENTHALPY OUT

C RP1 RELATIVE PRESSURE 1IN

C CFI IDEAL ENTHALPY

€t H2 IDEAL ENTHALPY OUT

c T2 IDEAL TEMPERATURE CUT

C RP2 RELATIVE PRESSURE OUT

C PR PRESSURE RATIC

C PR PRESSURE RATIO

C EF2T EFFICIENCY

C TR TEMPERATURE RATIO

C H4 EXEIT ENTHALPY

C FAO FUEL AIR RATIO oOUuT

€ TO TEMPERATURE 0OUT

¢ PO PRESSURE OUT

C WO AIRFLOW OUT

C GA GAMMA

C GAC GAS CONSTANT - R

C Vi VELOCITY

C VLR CRITICAL VELGCITY

€ HST STATIC ENTHALPY

¢ TS% STATIC TEMPERATURE

€ PRST STATIC RELATIVE PRESSURE
C PST STATIC PRESSURE

C AT1 EXIT AREA

C EFS POLYTROPIC EFFICIENCY

C ATD MACH NUMBER IN OR EXIT AREA
C XME MACH NUMBER QUT

C XMS MACH NUMBER IN

C

C

{7, e e she e ek ok el e 2 ofe v sk deale ok ok ofe e sl e e o o it e o sl s ook e e e ol o ke el e e dfeafe e e e e e ke e R ek o Ao ke
c

SUBROUTINE TURB (ICCMP}
REAL *B8DATINP,DATOUT,WTF,TOPRES,TOTEMP,FAR,CORFLO,VMACH,STATP,ERRD
1R, TOL,TCLT,TOLTT,DEPV,DTOL ,PERPF

c
C oo ek e e e sk el shoke e ok
C % COMMON BLOCKS *
c %ok Sk dokokark ok ok
c

COMMGN /DBL/ DATINP(15,60),DATOUT(9,60) +WTF(40)+TOPRES(40),TOTEMP(



aEeleaNaNal

e XaNekn

20

30

140),FAR(40),CORFLO(40},VMACH( 40} +STATP(40) sERROR(40) 4TOL,TOLT,TOLT
2T4DEPVI(20),DTCL(20) ,PERPF(201}

COMMON /SNGL/ JM1,JdN24JP14JP24JCX4sLOCTBL{94&0) ¢ JCOMP{T70) +» IWAY4NIT,
LITAB(70) +JCONF(£0+4),JTYPE(6OQ) s JFLOW(TO )y IDEDAP{15) yKKINDS(14,25),
2NCOMP ¢y NOSTATyNITER, NFINISyNPASS 4 JCCyNTBL4NCTS»JCIND(20) 4 JCDEP(20)
3JCVIND(20),JCVDEP(20) ,KDTYP( 20}, IDONE (60}

COMMON /WMECH/ IWMEC(7,60),WATE{(60)+ALENG(EG),TLENG(40),RI(2,401},R
10(2440) 4BDESVAL(15,60) +DSHAF(5) yRPMT(60) yIWT,IPLT,IERR,ISIILISIC,IO
2UTCD ¢ NSTAG(60)

COMMON /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL(15,20)

LOGICAL IWT,IPLTLIERR,ISII.ISIC

3 e 3 3 3 e e e e e e e e e e e ke ke

* DATA STATEMENTS =
ek e o e oo e e ook Skl e akok

DATA TSTDyPSTD4CLl,FAGsR/518.467:2116422+7784+04932.174453.34/
DATA LLPT/4HLPT /

CHECK FOR BAD INLET TEMPERATURE. CALCULATE CORRECTED INLET FLOW
(CW), CCGLING FLOW ENTHALPY (HC) AND INLET ENTHALPY (HL1])

IF (IQUTCD.GT .1} WRITE (10,70) IWMEC(1l,ICOMP),ICOMP,I0UTCD
IP=10UTCD

NTT=ICOMP

NODEIS=JCONFINTT,2])
NODEI=JCONF(NTT,1}
NODEO=JCGONF{NTT,3)

WI=WTF(NODEI)

TI=TCTEMP{NGDEI)

PII=TCPRES (NOGEI)

PI=PII*144%.

ITURB=8

NT=5

IF (IWMEC(1sNTT).EQ.LLPT) ITURB=9
IF (IWMEC(14NTT}.EQ.LLPT) NT=7
FAI=FAR{NODEI }

EF1=DATCUT(8+NTT}

IDES=1

IF (DESVAL(1,NTT).EQ«O¢) IDES=Z
CFT=0.

TC=0.

IF (NODEISJ.NE.QO} TC=TGTEMP(NGDEIS}
IF (NODEIS.NE.Q} CFT=WTF(NODEIS)
CFF=CFT*DATINP(2,NTT)*DATINP(9G,NTT)
CFR=CFT*DATINP{Z2yNTT)*(1.~-DATINP{(9,NTT)})
GO TO {(10,20),IDES
AT=DESVAL{1,NTT)

TLP=DESVAL(2+NTT]

GO 7O 30

AT=DEFAUL(1.,ITURB)

TLP=DEFAUL{2, ITURB)
NRPM=IWMEC(3+NTT)

RPM=RPMT(NRPM}

RPMT(NTT }=RPM

B-50


http:TSTD,PSTD,Cl,FA,G,R/518.67,2116.22,778.,O.,32.174,53.34

OO0

OOCOO00

c
C
c

C
c
C

50

IDI=IWMEC{4,NTT)}

IPGS=3

IF (IDI.LT.0) IPOS=1

NODRCC=NGDEI

IDI=IABS(IDI)

IF (IDI.NE.O) NODRCC=JCONF{(IDI,IPOS)

IF (IPOS.EQ.3) RCC=RO(2,NODRCC)/1Z2.

IF (IP0S.EQ.1) RCC=RO(1,NGDRCC})/12.

IF (DESVAL(10sNTT).NE.O.) RCC=DESVAL(10,NTT)/12.
IF (DESVAL(1OyNTT).NE+Os«AND.ISII) RCC=RCC/CONVER(1)
IF (T1.LT4200.) TI=200.

IF {T1.67.6000.} TI=6000.
CH=WIX*SQRT(TI/TSTD}/PI*PSTD

HC=0.

IF (NODEIS.NE.O) HC=STHERM{4,TC,FA)

HL =STHERM{(4,T1,FAT}

H1=(H1¥WI+HC*CFF)/(WI+CFF)

FAI=FAT*WI/ (WI+CFF)

WI=WI+CFF

TI=STHERM{1,H1,FAI)

INITIALIZE EFFICIENCY (EF)} AND CALCULATE ACTUAL WORK (WHP), ENTHALPY
CHANGE ACROSS TURBINE (DHA)}, EXIT ENTHALPY (H3) AND EXIT PRESSURE
RATIC (RP1l}

EF=ABS{EF1)}
WHP=DATCUT(1,NTT])

DHA=WHP* .7068/W]1

If {DHA.LE..0001) DHA=.0001
H3=H1-DHA
PP1=STHERM(2,TI,FAI)

BEGIN EFFICIENCY ITERATION. CALCULATE IDEAL ENTHALPY (DHI)} CHANGE
ACRGSS COMPONENT, IDEAL EXIT ENTHALPY (H2) AND TOTAL PRESSURE
RATIO (RPZ2)

K=0

K=K+1

CHI=DKA/EF

HZ2=H1=DHI
T2=STHERM{1+H24+FAI)
RP2=STHERM(2,T2,FAT)

CALCULATE PRESSURE RATIO (PR) ACROSS COMPONENT AND EFFICIENCY (EF)

PR=RP 1/RP2

PR1=-PR

EF2T=EF

CALL EFFD (TI,PR1,EF1.EF,FAI)

CHECK FCR CONVERGENCE OF ITERATION
IF (ABSU(EF2T-EF)/EF}.LE..Q0001) GO TO 50
IF (K.GT.10) GO TO 50

GO TO 40
IfF (K.GT.10) WRITE (10,80} NT
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CALCULATE EXIT TOTAL TEMPERATURE (T3) AND TEMPERATURE RATIO (TRI)

T3=STHERM(1,4H3,FAT}
TR=TI/T3

CALCULATE EXIT ENTHALPY (H&), FUEL-TO-AIR RATIQ (FAO) AND TOTAL
TEMPERATURE (T4) AFTER ADDITION OF COOLING FLOW

H4=(H3%WI+HC*CFR) / (WI+CFR]}
FAC=FAR(NCDED)
TO=STHERM{1,H4,FAD)

CALCULATE INLET AREA (AT — DESIGN) OR MACH NUMBER (XM -~ OFF-DESIGN),
AND ACTUAL PRESSURE LDSS (DP2) AND INLET DUCT EXIT TOTAL PRESSURE
{PCl})

CALL DUCT (TI PIWTIATSFATI 4XM,PS,DQ4ISIC,IP)

CALCULATE EXIT TOTAL PRESSURE (PO)s FLOW (W0O)s VELOCITY (V1) AND
INLET CRITICAL SONIC VELGCITY (VCR}

PO=P1/PR

WO=WI+CFR

GA=STHERM(5,T1,.FAI)}
GAC=STHERM(6,FAT,FAT)

V1I=SQRT {2.*G*C1%DHA)
VCR=SQRTU(G*GA*GAC*TI ) /({1.+GA)/2.))
IF {V1.LT.VCR)} VCR=V1

CALCULATE STATIC ENTHALPY (HST)y, TEMPERATURE (TST), PRESSURE (PST)
AND EXIT NOZZLE AREA (AT1)

HST=H1-VCR/2.*VCR/G/C1
TST=STHERM(1 4HST,FAL)
RPST=STHERM{2,TST,FAI)
PST=PI/RPL*RPST
ATI=WI/PST*R/VCR*TST

CALCULATE COMPONENT MECHANICAL DESIGN AND DIMENSIONS
EFS=EF1
XM S=XM
CALL TMECF {(IP,IDES NT,H1,DHADHIsRPMyWI+TI4PI4FAT4RCCyWHP+TLP,ITU
1RB yEF Sy XMS s XME s AT 4FACL s WT s TLyNTT)
AT C=XME

CALCULATE TURBINE EXIT AREA (ATD — DESIGN) CR MACH NUMBER (XME -
OFF-DESIGN), DYNAMIC PRESSURE (QTEX}, REYNOLDS NUMBER (RENTEX)
AND PRESSURE LOSS (DP2)

CALL DUCT (TO,PG,WO,ATD,FAC,XME,PS+QTEX,IS10,1P}
WRITE TURBINE PERFORMANCE DATA

IF (IP.NE.2) RETURN
If (ISIC) GO TO &0

B-52



WRITE (10,90)
WRITE (10,4100) PR,TR,FF,P0,T3,T0
WRITE (1041101}
WRITE (104120) HlL+H3,AT1,WI,WHP
WRITE (10,130} WATE(ICOMP]
RETURN

&0 WRITE (10.+90)
SPO=PO*CONVER(11)
ST3=T3*CCNVER(8)
STO=TC*CONVER( 8}
SH1=H1*CGNVER(9)
SH3=H3*CONVER(9)
SATI=AT1*CONVER(4)
SWI=WI*CENVERI(3)}
SWHP=WHPH=CONVER(10)
WTI=WATE( TICOMP ) *=CONVER(3)
WRITE (10,100) PRsTRsEF,SPO,+ST34+STC
WRITE (10,110)
WRITE (10,120} SHL,SH3,SAT1+SWI,SWHP
WRITE (10,130) WT1

RETURN

C .

70 FORMAT (1H /16H Fdcdskddedofdobkk /14H * ¥/4H * 4A44,13,43H
1/14H * f13H sedkecksenekduokhkkix, 11)

80 FORMAT (8H TURBINE,I3,37H EFFICIENCY ITERATIONS EXCEED MAXIMUMI)

30 FORMAT (46H PR TR AD EF PO 10 TQ.1)

100 FORMAT (3F8.443F8.1})

110 FORMAT (37H H 1IN H OUT AREA FLOW HP}

120 FORMAT (4FB.24+F8.0,F8a44¢/7/)
130 FORMAT (/941H ¥Fsksodkadkdopisdioksddik TOTAL TURB WEIGHT IS5+yF10434+7)
END
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SUBROUTINE({TMECH)

PURPOSE

e e P AP e s

THIS ROUT INE PERFORMS THE TURBINE MECHANICAL
DESIGN.

CALLING RCUTINES

REQUIRED SUBROUTINES

STRESS

DUCT1

EFFD

TURWT

MODIFICATION HISTORY

DATE iD ANALYST DISCRIPTION

AUTHOR /LANGUAGE/DATE

E« GOMAT + Ro Jo. PERA/FORTRAN IV/ 09 30 75

slelislalelaNakalslslalsNalslalaRelaNalsFalsNalalaRaNalsNale XN alaNelaNeaNeYalslaRela¥a sl e e lalaNeReNoNa e Re W el

GLCSSARY
NAME ORIGIN USAGE DISCRIPTION
1P ARG PRINT INDICATOR
ICES ARG CATA LOCATIUON INDICATGR
NT ARG TURBINE TYPE INDICATOR
H1 ARG ENTHALPY
Cia ARG DELTA ENTHALPY
Dh1 ARG IDEAL DELAT ENTHALPY
RPM ARG RPM
WI ARG AIRFLOW IN
Ti ARG TEMPERATURE 1IN
PI ARG PRESSURE 1IN
FA ARG F/A RATIO IN
RC ARG CONTROL RADIUS FOR TURBINE
NS NUMBER OF STAGES
HT HUB~TIP RATIO
ST STRESS
WHP ARG HORSEPOWER
RT TIP RADIUS
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C TLP ARG TURBINE LOADING PARAMETER
€ ITURB ARG TURBINE INDICATOR

C PEF ARG POLYTRGPIC EFFICIENY

C XM MACH IN

C XME MACH OUT

C AIN ARG AREA IN

C NTT ARG COMPOGNENT NUMBER

C GR GEAR RATIO

C GBNWT GEAR BOX WEIGHT

C OM OMEGA

C UTM MAX. TIP SPEED

¢ uTt TIP SPEED

C RH HUB RADIUS

C A AREA IN

C DIAM TIP DIAMETER

cC TR BLADE TAPER RATIO

C TORQ TORQUE

C NODEI NODE 1IN

C NCOEO NODE QUT

C RTIN TIP RADIUS - IN

C RFIN HUB RADIUS - IN

¢ SoLc SOLIDITY

€ ARIC TURBINE ASPECT RATIO IN
C ARCC TURBINE ASPECT RATIO OQUT
£ CIMN MACH INTO TURBINE

C CCMN MACH OUT OF TURBINE

C STR REF. STRESS FOR DISK

€ CocK COOLING FLOW

C MObBbE DESIGN MODE FOR TURBINE
C RPHMR RPM RATIO - NMAX/NDES

C DELMS MACH IN - MACH OUT

C DELAR ASPECT RATIO IN — ASPECT RATIO OUT
C KT STAGE WEIGHT

C TL STAGE LENGTH

¢ PCS PRESSURE IN QR OUY

C EF EFFECIENCY

C TTOS TEMPERATURE IN OR OUT

C HCS ENTHALPY IN OR OUT

€ XMCS MACH INTO STAGE

C AR ASPECT RATIO OF STAGE

C RTB TIP RADIUS OF BLADE

C RHM MEAN RADIUS OF BLADE

C RHB HUB RADIUS OF BLADE

C RHBA HUB RADIUS - IN.

C GACG GAMMA

C HIS ENTHALPY INTO STAGE

C T71S TEMPERATURE INTO STAGE

C PIS PRESSURE INTO STAGE

C CW CORRECTED AIRFLOW

C RTBA TIP RADIUS - IN.

¢ UuUTPl TIP SPEED GF BLADE

C B#f BLADE HEIGHTY

C WTFRA FRAME WEIGHT

C
C
C

she ot e she e sbe o b e o e ke e sde oo ol e e e ofr e s s e e s e e e o ok e ke e e e o e e e oo o afeafe o e e o ok sl e e e ek e el ok e ke e e e ke
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FOr

BEG
TIP

SUBROUTINE TMECH (IP,IDES,NT,H1 ,DHA DHI sRPMyWI 4TI 4PI,FA,RCWHP,TLP
1, ITURByPEFs XMy XMEs AIN,FACL yWT,TL,NTT)

REAL *8DATINP,DATOUT,WTF,TOPRES,TOTEMP,FAR,CORFLOsVMACH,STATP,ERRD
1R, TOL,TOLT,TOLTT,DEPV+DTOL,PERPF

Sk e e desie e skeok skl e el ok

* COMMCN BLOCKS =*
e ko eape ok esfe e ok e e ok

COMMON /DBL/ DATINP(15,60),DATOUT{9,60) sWTF (40} 2 TOPRES(40) ,TOTEMP(
140) yFAR(40) ;CORFLO(40)+VMACH{40)+STATP(40),ERROR{40)},TOL,TOLT,TOLT
2T,DEPV(20},DTOL(20) +PERPF (20}

COMMGN /SNGL/ JM1,JVM2+JPlsJP2,JdCXsLOCTBL(S9,60),JCOMP{(TO),IWAY,NIT,
1ITAB(70) ¢ JCONF (60441 s JTYPE(S60) o JFLOW(T70) ,IDEDAP(15) 4KKINDS(14,425),
Z2NCGCOMP 4 NOSTATSNITER,NFINISNPASS+JCC,NTBL,NCTS,JCIND(20} +JCDEP(201},
3JCVIND(20) ,JCVDEP(20) +KDTYP(20) . IDONE(60)

COMMON /WMECH/ IWMEC(7,60) +WATE(60) ALENG(E0) , TLENG(40)+RI(2,40),4R
180(2440) +DESVAL{15+60) yDSHAF(5)sRPMT(60) s INT,IPLT, IERR,ISII,I51G,10
2UTCD 4 NSTAG(60)

CGMMON /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL(L5,20)

LOGICAL IWT,IPLT,IERR,ISII,ISIO

e e Feote e e e el ofe sfeoke e sofeokodfenk

% DATA STATEMENTS *
sk dok b okeoke ko ko

DATA TSTD4PSTD.PIESCCL+6/518.67+2116e2293414159,778.+932.174/
DIMENSION PRR(1O}y GR(3)s GBWT(3)

CK FCR BAD INPUTS AND CASE TYPE. SET FLAG FOR STAGE-BY-STAGE
BINE DESIGN

IF (RPM.EQ.0.) RETURN
TIALIZE TURBINE DESTGN VALUES

SN=0 -
NNT=NT-4
RPM2=RPM

DESIGN CASE: INITIALIZE STAGE DESIGN VALUES

CM=RPM*2 4 *PIE/6C.
KK=0
UTM=RC*0OM

IN ITERATION FOR NUMBER OF STAGES (SN) BASED ON BLADE
SPEED (UT)

IF (IWMEC(S54NTT)NE.O)} SN=IWMEC(5,NTT}
IF (IWMEC({5:NTT).NE.O) GO TO 20
SN=SN+1.

KK=KK+1]

IF (SN.GT.40.} GO TO 40
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20 DH1=DHA/SN
UT=SQRTITLP*DH1%G%2,%CC1)
c
C CHECK FCR CCNVERGENCE AND CALCULATE BLADE TIP RADIUS (RT)
c
IF (IWMEC(5,NTT).NE.O) GO TO 30
IF (UT.GT.UTM) GO TG 10
30 RT=UT/0OM

GO 7O 50
C
c ERROR IN NUMBER OF STAGES
C

40 IF (ISIC) SRC=RC*CONVER{1)
IF (ISIC) WRITE (10,200) NT,SRC
IF (JNOTLISIO) WRITE (10,200) NT,RC
RETURN

C FOR DESIGN CASE: CALCULATE HUB RADIUS (RH), BLADE TIP RADIUS (RT)
C AND CHECK FCR CONVERGENCE ON NUMBER OF STAGES

C
50 A=AIN
CLl=RT®=RT-A/PIE
IF (Cl.LE.0.]) C1l=.0001
RH=SQRT(C1)}
RT=SQRT(A/PIE+RH*RH}
C
C CALCULATE BLADE TIP DIAMETER (DIAM) IN INCHES, HUB-TO~TIP RATIO (HT},
C TIP SPEED (UT) AND NUMBER OF STAGES (NS)
C
DIAM=RT*24,
HT=RH/RT
UT=RT*2.%PIE/60.%RPM2
NS=IF IX(SN+.01)
SND=SN
C
C INITIALIZE BLADE TAPER RATIC (TR). CALCULATE SHAFT TORQUE (TORQ)
C AND 1ST BLACE STRESS (ST)
C
TR=1.
TORQ=WHP/RPM2% 63025,
RHO=0.
IF (DESVAL(11,NTT} NE«Oa} RHO=LDESVAL{11,NTT)
IF (ISTI.ANDLDESVAL(11,NTT)NE.Q.) RHC=RHO/CONVERI(5)
RHO1=RHEC ,
TM=0.
CALL STRESS (RT,TI,UTyHTRPM2,STsTRyNT+IP,RHOLl,TM}
RTIN=RT*12.
RHIN=RH*12.
IF (IP.NE.2}) GC TO 70
C
C WRITE TURBINE DESIGN VALUES
C

WRITE (10,2101 NTY

WRITE (1G,2201}

IF (1ISIC) GO TO 60

WRITE (10+230] HT43SN,sTLP,A
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WRITE (104240) .
WRITE (10+250) UT,RTINsRHIN,DHA,RPM2,TOKQ
60 TO 70
60 SA=A*¥CONVER(4)
WRITE (10,230} HT,SNsTLP,SA
SRT=RTIN*CONVER(1)
SRE=RHEIN*CONVER(1)
SUT=UT*CONVER(2)
SDFA=DHA®CONVER(9)
STCRQ=TGRQ*CONVER(2 )*CONVER(3}
WRITE (10,240G)
WRITE (104250} SUT,SRT,SDHA,RPM2,STORQ
c
C THIS IS THE STAGE-BY-STAGE TURBINE DESIGN SECTION ENCOUNTERED ONLY
C FOR A DESIGN CASE OR A COPY OF A DESIGN CASE
C
C INITIALIZE THE APPROPRIATE DESIGN VALUES
C
70 NODEI=JCONF(NTT,1)
NODEQ=JCONF{NTT,3])
RI(1,NODEI}=RHIN
RO (1, NCEEI}=RTIN
GO 7O (80,90),IDES
&80 SOLC=DESVAL(34NTT)
ARIC=DESVAL{(&+NTT)
AROC=DESVAL(S5,NTT}
CIMN=XM
COMN=DESVAL{6&6,NTTI}
STR=DESVAL(7,NTT)
COOK=DATINP{Z2,NTT)
MOBE=TFIX{DESVAL(8,NTT)+.01)
RPMR=DESVAL{(9.NTT)
GO TO 100
S0 SOLC=DEFAUL(3,ITURB)
ARIC=DEFAUL(4.ITURB)
ARCOC=CEFAUL(5,ITURB)
CINN=XM
COMN=DEFAUL{6,ITURB)
STR=DEFAUL{T,ITURB)
COOK=CATINP(2,NTT)
MODE=IFIX{DEFAUL{(8, ITURBI+.01)
RPMR=DEFAUL(9,ITURS)
100 IF (.NOTL.ISII) GO TC 110
STR=STR/CGNVER(6)
C
C CALCULATE DELTA MACH NUMBER (DELMNS), ASPECT RATIOC (DELAR) AND
C ENTHALPY (DHAS) PER STAGE AND INITIALIZE VALUES FOR STAGE-BY-STAGE
C CONSTANT HUB TURBINE DESIGN
C
110 DELMNS=(CIMN-CCMN)
iIF (DELMNS.NE.O.) DELMNS=DELMNS/SN
DELAR=ARIC~ARDC
IF (SN.GT.l.} DELAR=DELAR/(SN-1.])
IF {ARDC.EQ.0..AND.AT.EQ.5)} DELAR=0.05
IF (AROC.EQ+40..AND.NT.GT.5) DELAR=0.2

) Y oF THE
ppuUCIBILIT
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http:DELAR=0.05
http:AROC.EQ.O..AND.N\T.EQ
http:DELMNS=0.05
http:MODE=IFIX(DESVAL(8,NTT)+.01

OO0

COOOMm zNakel GO0

OO0

ODHAS=DHA/SN
WT=0.

TL=0.

POS=P1

EF=-PEF

TTOS=T1

FOS=H1
XMCS=CIMN+DELMNS
AR=AR IC+DELAR
XME=C CMN

IF (XMELEQ.0.) XME=CIMN-(DELMNS*SN)

CALCULATE CONSTANT HUB RADIUS (RHB) — IN INCHES (RHBA) AND 1ST

STAGE INLEY GAMMA (GAQ)

RTB=RT
RM=RTHRT—AIN/(2.%PIE)
IF (RM.LT.0.3} GO 70O 190
RM=50QRT (RM)
CHECKA=RT*PT=AIN/PIE

If (CHECKA.LE.O.) GO 70O 190
RHB=SQRT (CHECKA)
RHBA=RHB*]12.
GAC=STHERM(E,TI,FA)
NSTAGINTTI=NS

NST=NS+1

BEGIN STAGE-BY-STAGE TURBINE DESIGN
DO 160 I=1,NST
INITIALIZE STAGE INLET VALUES

XMCS=XMCS-DELMNS ¢

IF (XMCS.LE.C.} GO TO 190
HI S=HOS

TTIS=TTOS

PI $=P3S

AR=AR-DELAR

CALCULATE STAGE EXIT ENTHALPY (HOS), TOTAL TEMPERATURE (T70S), INLET
GAMMA (GA1), EXIT GAMMA (GAO)+ AVERAGE GAMMA (GAV) AND TOTAL PRESSURE

RATIC (PRR) ACROSS THE STAGE

HOS=HIS—~DHAS

TTCS=STHERM(1 +HOS,FA)
GAI=GAQO
GAG=STHERM(5,TTOS,FA)
GAV=(GAI+GAO) /2.
TOS1=ALOGG{TTIS/TTOS)/EF
TOS2=EXP(TCS1)
PER{IN=T052%*{GAV/(GAV-1.)})

CALCULATE STAGE EXIT TOTAL PRESSURE (PDSI),
AND INLET AREA (Al)
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POS=PIS/PRR(I]}

Al:o.

CALL DUCT1 (TTIS,PIS,WI,GAI,XMCS,AL}
GO TC6 (120+130,140) ,MODE

CALULATES RHB FOR CONSTANT TIP RALC

=00

20  RHB=RTB#RTB-AL/PIE
IF (RHB.LE.O.} GO TQ 190
RHB=SQRT(RHB}

GO TG 140

CALCULATES RHB FOR CONSTANT MEAN

= OO0

30 RHB=RM*RM-ALl/(2.%PIE)
IF (RFB.LE.C.) GO TQ 190
RHB=SQRT(RHB)
GO TO 140
C
C CALCULATE BLADE TIP RADIUS (RTB)s BLADE HEIGHT (BH}, NUMBER QOF
C BLADES (NB) AND HUB-TO~TIP RATIGQ (HTE) '

c
140 RTB=SQRT(AL/PIE+RHB*RHB}
BH=RTB~RHB
NB=IFIX(PIE*2.,%RTB* SOLC*AR/BH)
HT ESRHB/RTB
C
C CALCULATE BLADE TIP RADIUS (RTBA) IN INCHES, TIP SPEED {(UTP1)
C AND STRESS LEVEL (ST1l)
C

RTBA=RTB*12.

RHBA=RHB*12.

UTP1l=RPM2%2.%PI1E/60,%RTB

IF (1.GE.NST) GO TO 160

UTP1=UTPI*RPMR

IPP=0

CALL STRESS (RTByTTIS,UTPLsHTB,RPM2,ST1,TRyNT,IPP,RHOL, TM)

CALCULATE STAGE WEIGHT (WTT) AND LENGTH (TLT) AND TOTAL COMPGNENT
WEIGHT (WT) AND LENGTH (TL)

OO0

BH=BH*12.
IF {(IP.EQ.2) WRITE (10,310) 1
CALL TURWT (RHBA+BH,ST1,NBsAR+STRyCOOK,RHOLWTT,TLT}
WT=WT+NWTT
TL=TL+TLT
IF (IP.NE.2) GO TO 160
WRITE (10,280)
IF (ISIC) GO TO 150
WRITE (10,290} PRR{1)+DHAS+XMCS+AlsRHBAJRTBAGNBUTPL STy WTT,TLT
GO TO 160
150 SDHAS=DHAS*CONVER(S)
SA1=A1%CONVER(4)
SRHBA=RHBA*CONVER(L )}
SRTBA=RTBA*CONVER(1)
SUTPL=UTP1*CONVER(2)}
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SSTi=ST1*CONVER(6)

SHTT=HTT=CONVER(3)

STLT=TLT=*LGNVER(1)

WRITE (10:300) PRR(I}+SDHAS,XMCS,SAl,SRHBA,SRTBAsNBsSUTP1,SST1,SKHT

IT,STLY
leo CONTINUE

WTFRA=0.

IF (IWMEC{2+sNTT)NE.O.) CALL FRAME {(RTBA,3,WTFRA,IP}

IF (IWMEC{2,NTT}NE.O)} TL=TL+TL/NS

WT=WT+WTFRA

RI(2+NODEQ)=RHEA

RO{2,NODEDO)=RTBA

ALENGINTTI)I=TL

WATE(NTT)=kWT

IF (I®.NE.2) RETURN
C
C WRITE COMPONENT DIMENSICNS
c

WRITE (10,260)

IF (ISIG) GG TQ 170

WRITE (104270) NS,TL,WT

GO0 TO 180 :
170 TL=TL*CONVER(1}

WT=WT*CGNVEK(3)

WRITE (10,270) NS.TL+WT
180 RETURN
190 WRITE (10,320) NTT

RETURN

200 FORMAT (8H TURBINE+I3,31H WORK OR RADIUS 70O HIGH, RC =,F6.2)
210 FORMAT (9H TURBINE,I13,20H MECHANICAL DESIGN )

220 FORMAT (36H H/T N STG LOADING AREA )
230 FORMAT (4F8.3)
240 FORMAT (49H ut RT1IP RHUB DEL H RPM TORQ )

250 FORMAT (5F8.1,F8.0)

260 FORMAT (/.26 N STG LENGTH WEIGHT )

270 FORMAT (16,F9.2sF842+/)

280 FORMAT (42H PR DEL H MACH AREA R HUB R TIP NBy 30H U TIP
1 STR WEIGHT LENGTH)

290 FORMAT (FT.4,F6.1:F6.3,FTe3+F6.2+FT7224+14,F7.1,F7.0,2F8.2)

3200 FORMAT (FTo41F6alsF6e39FTa39F0e2+4F7a2+14,FT.1:F7.0,2F8.2)

310 FORMAT (/,7H STAGE +14)

320 FORMAT (8H TURBINE,13,40H STAGE AND BLADE PARAMETERS MEANINGLESS)
END
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SUBRCUTINE{TURNWT)

——————— —— — S ——

THIS RCGUTINE CALCULATES THE WEIGHT AND LENGHT

OF TURBINE STAGES.

CALLING ROUTINES

REQUIRED SUBROUTINES

MCCIFICATICN HISTCORY

ANALYST

DISCRIPTION

DATE 10
AUTHOR /L ANGUAGE/DATE
E. ONAT 4 Re J.

GLOSSARY
NAME DRIGIN USAGE
RHBA ARG
BF ARG
$T1 ARG
NB ARG
AR ARG
STR ARG
RECB ARG
COGK

WT

TL .

STF

DI SKV

BLADEW

BLADEL

WNGZZ

TLNOZ

WTNB

CASEW

PERA/FORTRAN IV/ 09 30 76

DISCRIPTICN

HUB RADIUS — 1IN

BLADE HEIGHT =~ 1IN
STRESS |
NUMBER GF BLADES
ASPECT RATIO
REFERENCE STRESS

BLADE BENSITY

COOLING FLOW

WEIGHT — LBF

LENGHT -~ 1IN

STRESS FACTGOR

DISK VOLUME ~LBF/CU IN
BLADE WEIGHT -~ LBF
BLADE LENGTH - 1IN

VANE WEIGHT - LBF

VANE LENGHT - IN

NUTS AND BOLTS WEIGHT - LBF
CASE WEIGHT - LBF
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SUBROUTINE TURWT (RHBAyBH,ST14NByARsSTRyCOOKsRHOByWT,TL)

REAL *8DATINP DATOUT ,WTF+TOPRES, TOTEMP,FAR,CORFLO,VMACH,STATP,ERRD
1R, TOLsTOLT,TOLTT,DEPV4DTOL s PERPF

e e e ek e e oo s ol ok

* COMMON BLOCKS *
dookk kR deokadodok R ok

CGMMON /DBL/ CATINP(15,60),DATOUT(9,60) :WTF{40),TOPRES(40) ,TOTEMP(
140),FAR(40) ,CORFLO(40),VMACH( 40} ,STATP(40} ,ERROR(40),TOL,TOLT,TOLT
2T, DEPV(20}),DTOL(20) ,PERPF(20)

COMMCN /SNGL/ JM14JV2,JPL,JP2,JCX,LOCTBL(94+60),JCOMP(T0) s IWAY,NIT,
1ITAB(T70) 2 JCONF(E0+4) 3 JTYPE(60) s JFLOW(70),IDEDAP(15) 4KKINDS(14,25),
ZNCCMP yNGSTATyNITER, NFINIS,NPASS y JCCoNTBLyNCTSy JCIND(20) yJCDEP(20) 4
3JCVIND(20}4JCVDEP{20Q) 4KDTYP{20) 4IDONE (60)

COMMON /WMECH/ IWMEC(7,60),WATE{(6G)ALENG(60}TLENG(40)+RI(2,40),R
100 2,40) +DESVAL(15,460) +DSHAF(5) 4RPMT(60) 4 INT4IPLT4IERR,ISII,ISI0, 10
2UTCD,NSTAG(60)

CCVMMON /CONVER/ CONVER{15)

CCMMON /DEFAUL/ DEFAUL(15,20)

LOGICAL IWT,IPLT,IERR,ISII,ISIC

TR=1.

READ IN VALUES OF REFERENCE STRESS AND COOLING

COOL=,.8
IF (COOK.LE.C0.} COOL=1.

CALCULATE DISK VOLUMES

STF=ST1*RhBA/STR/12.

DISKV=,65238%5TF

IF (STFeGTaelé8) DISKV=12T73.20662%STF%*%4~1188,71514%STF%*3+432,626
1S81*STFR**2-6T7.4673543%STF+3.90623508

IF (STFeGTee3) DISKV=7.18751%85TF-1.33625

CALCULATE DISK WEIGHT

DI SKW=DISKV#.296%(2 «*RHBA ) %*%2

CALCULATE BLADE WEIGHT ANE LENGTH

BLADEW=,195%BH**3/AR**¥2¥RHOB*NB*CO0OL
BLADEL=BH/AR

CALCULATE NCZILE WEIGHT AND LENGTH

WNGZZ=.144%BH*%3/(AR/ 2. )%%2%RHOB*(NB)
TLNOZ=BH/AR*%2,
TL=(TLNOZ+BLADEL)I*1.17

CALCULATE NUTS AND BOLTS WEIGHT
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http:TL=(TLNOZ+BLADEL)*I.11

WTNB=RHBA*,75%2.%3.1416%.075%TL*,296%RHBA

CALCULATE CASEWEIGHT

OO0 o

CASEW=(RHBA4BH ) %2, %3, 1416%,1%,286%TL

CALCULATE TOTAL STAGE WEIGHT AND LENGTH

laNeln

WT=DISKW+BLADEW+WNOZZ+WTNB+CASEWN
IF (IOUTCO.NE.2) RETURN
WRITE (10,30}
IF (ISIC) GG TO 10
WRITE (10,20) DISKW,BLADEW,WNOZZ,yWTNB,CASEW,AR
RETURN
10 DISKW=DISKW*CONVERI{ 3}
BLADEwW=BLADEW%CONVER(3)
WNOZZ=WNOZZ*CONVER (3}
WTAB=WTNB*CONVER(3)
CASEW=CASEW*CONVER( 3)
WRITE (10,40) DISKW,BLADEW:sWNGZZ+WTNB,CASEW,AR
RETURN

20 FORMAT (5FT7.1,F6.21}
30 FORMAT (39H DISK BLADE VANE HWD CASE
40 FORMAT (5F7.2,F6.21)

END
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SUBROUTINE (WMI XR)

PURPOSE

R ot el e

THIS ROUTINE CALCULATES THE WEIGHT AND DIMENSION
CF FORCED MIXERS

CALLING ROUTINES

REQUIRED SUBROUTINES

MODIFICATICN HISTORY

DATE 1D ANALYST DISCRIPTION

AUTHOR/LANGUAGE/DATE

E. ONAT 4 R. Je. PERA/FORTRAN IV/ 09 30 76

ﬁﬁﬁﬁﬁﬁﬁﬂﬂﬂﬁﬂﬁﬁﬁnﬁﬁhﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁpﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁﬁ

GLGSSARY
NAME CRIGIN USAGE DISCRIPTION
ICCMP ARG COMPPONENT NUMBER
NCOEI L NODE IN OF INNER
NCDEGO NODE IN OR QUTER
All AREA OF INNER
AID AREA OF COUTER
RII REF« RADIUS OF INNER
RIO REF. RADIUS OF QUTER
RMI2 MEAN RADIUS OF INNER SQUARED
RIZ INNER RADIUS OF MIXER SQUARED
RMI INNER RADIUS GOF MIXER
RMC MID RADIUS OF MIXER
RGO OQUTER RADIUS OF MIXER
SPL SPECIFIC LENGTH SQRT(L/4A/PIE)
PN NUMBER OF PASSAGES
ALE MIXER LENGTH
WTM MIXER WEIGHT

ke i ok e 3t 3 o 3 e 2 e ok ot ok o ik afe s ok s e sl e e ke el o s s e e e e sl g ool o e e e sl s el e e e ol o e el e e e e e e o ke
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SUBROUTINE WMIXR (ICOMP)
REAL *BDATINP DATOUT,WTF,TOPRES,TOTEMP,FAR,CORFLO,VMACH,STATP,ERRD
IR, YCL,TOLY,TOLTT,DEPV,DTOL s PERPF

shokskok ke s sk ok ok koK ok

% COMMON BLOCKS *
33k e ek ek o e ek %

OO0

COMMON /DBL/ DATINP(15,60),DATOUT(9,60)WTF{40),TOPRES(40) ,TOTEMP(
140),FAR(40),CORFLO{ 40} sVMACH(40) ,STATP{ 40} +ERRCR(40),TOL,TOLT,,TOLT
2T 4 DEPV(20),DT0L(20),PERPF(20)

COMMON /SNGL/ JN1,JVM2,JP1l+JP2,JCXsLOCTBL(94+60),JCOMP{T70), INAY4NIT,
1ITAB(70)+JCONF(60+4) 3 JTYPE(60) s JFLOW(T7G),IDEDAP(15) 4KKINDS(14+25)
2NCCMP ¢NGSTATyNITERs NFINISsNPASS,JCCoNTBL,NCTS,JCIND{20) 4 JCDEP(20) 4
3JCVIND(20) s JCVDEP(20) 4KDTYP{ 20} ;IDONE(60)

COMMON /WMECH/ IWMEC(7,60),WATE(60),ALENG{(60),TLENG{40),RI(2,40)4+R
10( 2440) yDESVAL(15,60) yDSHAF(5) 4RPMT(60) »IWT4EPLT,IERR,ISII,ISIO,IO
2UTCD4NSTAG(60)

CCMMON /CONVER/ CONVER({15)

COMMON /DEFAUL/ DEFAUL(15,20)

LOGICAL IWT4+IPLT,IERR,ISII,ISIC

ol ek e s e dlesfe e kot e sk Mgy

% DATA STATEMENTS *
Aok Ak gk deook oo Aok ok

DATA LFEMIX/4HFMIX/

INPUT DESIGN VALUES

e NaXe] OO0

INOD=1
IF (IWMEC(2,1COMP}.NE.C} INOD=2
NODEO=JCONF(ICCMP,3}
GC 70 (10,20}, INCOD

10 NODEII=JCONF{ICOMP,.1)
NODEIG=JCONF (I1COMP, 2)
AT I=DATCUT(1l,ICOMP)
AIG=DATOUT(2,ICOMP)
GO 70 30

20 NODEII=IWMEC(2,ICOMP)
NCGDE=JCONF{ICOMP,1)
NODEIC=JCONF{ICOMP, 2]}
AIT=DATOUT(1,ICOMP}
AIC=DATCUT (2, ICOMP}
IF (NODEII1.EQ.NODE) GO 7O 30
AII=DATCUT (2, ICOMP}
AIO0=DATOUT(1,ICCGMP)
NODEICQ=NODE

30 iDES=1
IF (IWMEC(1,ICGMP)}.EQ.LFMIX) IDES=Z

C CALCULATE DIMENSIONS Of MIXER

RII=RI(2,NODEIT}
ROI=RO(2,NODEII)
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RMIZ2=(ROI**2+RII*%2)/2,
RIZ2=RMIZ2~AII/6.2832

IF (RI2.LE.0.) RIZ2=0.
RMI=SQRT(RIZ)
RMC=SQRT(A11/3.1416+R12)
ROC=SQRT(AIG/3.1416+RM0O*%2)
RI(1,NODEIT)=RMI
RO(1,NCDEI1}=RMO
RI(1,NODEIO)}=RMO
RO(1+NGDEIG)=ROO
RI(2,NODEQ)=RMI
RO(2,NGODEC)I=R0O

IF (IDES.EQ.2) GO TO 40
ALENG(ICOMP}=0.
WATE(ICCMP)=0.

RETURN

CESIGN FOR FORCED MIXER

£ OO0

0 AA=(ATII+AICQ)/2.
1TpP=1
IF (DESVAL(1,ICOMP) .EQ.0.) ITP=2
GO TO (50460} ,17P
50 SPL=PESVAL(1,ICCMP]}
PN=DESVAL(2,1L0MP)
G0 To 70
&0 SPL=DEFAUL(1+16)
PN=DEFAUL(Z2,416)

CALCULATE WEIGHT AND LENGTH

~S O OO

0 ALE=SPL*SQRT{4.*¥AA/3.1416)
WTM=(3.G27T*RMO+1.25%PNe (ROO~-RMI ) ) *ALE*.028
WATE( ICOMP)=WwTM
ALENG(ICOMP)=ALE
IF (I0UTCD.NE.2) RETURN
WRITE (10,90} IWMEC(1,ICOMP),ICOMP,ICUTCD
IF (ISIC) GO TQ 80
WRITE (10,100} ALE,WTM
RETURN

80 WTM=WTM*CONVER(3)

ALE=ALE*CONVER(1}

WRITE (104100) ALE,NWTM

RETURN

C

90 FORMAT (1H /14H skiskokksdokkk®/14H * */4H % 4A4,13,3H *
1/14H * %/ 13H #skskskdokdaiokxk, [1)

100 FORMAT (8H LENGTH=,F7.2,9H WEIGHT =,F8.2,/)
END
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SUBROUTINE(WSPLT])

PURPOSE

e s et st S

THIS ROUTINE CALCULATES DIMENSIONS FOR NON
ROTATING SPLITTERS.

CALLING ROUTINES

REQUIRED SUBROUTINES

MODIFICATION HISTORY

DATE 10 ANALYST DISCRIPTICN

a——pn ——

AUTFOR/LANGUAGE/DATE

E. ONAT 4 R. J. PERA/FORTRAN IV/ 09 30 76

GLOSSARY
NAME ORIGIN USAGE DISCRIPTION
ICOM ARG COMPONENT NUMBER
NCCEOP NODE OUT PRIMARY
NODEQGS NODE OUT SECCNDARY
NODEI NODE 1IN
BYP BYPASS RATIOC
RSC OUTER RADIUS
RSI INNER RADIUS
RM SPLITTER RADIUS

e e e e e e e e e e e 3t e dfevie sl e ofe e e sl s e e e e sl o sfe e el e e ole sk e e e e se o e el o e el Neafe sfeofe e ok ek e sesf e ek ke ok

SUBRCUTINE WSPLT (ICOMP)
REAL *8DATINP,DATOUTsWTF,TOPRES,TOTEMP,FAR,CORFLO,VMACH,STATP,ERRD
1R, TOL,TCLT,TOLTT.DEPV,DTOL,PERPF

Feabe o ¥ s ofe e o e e ool e e e
* COMMON BLOCKS %
e e s e 2 o oz e e de e sk e ok dk ok

rODUC
QggGﬁﬂAi;PﬁﬁﬁiﬁiPﬁﬁﬁu



COMMON /DBL/ DATINP(15,60)DATOUT(9,60) +WTF(40)},TOPRES(40) ,TOTEMP(
140),FAR(40) ,CORFLO(40 ), VMACH(40),STATP(40),ERROR{40), TOL, TOLT,TOLT
2Ty DEPV(20)}.DTOL(20) ,PERPF(20)

COMMON /SNGL/ JMLsJM243PLl,JP2+JCXsLOCTBL(9460) ,JCOMP{T0),IWAY,NIT,
1ITAB{ 70} + JCONF(6044) 9 JTYPE(60) yJFLOW(T0) s IDEDAP{15) sKKINDS(14,25),
ZNCCMP 4 NOSTATyNITER,NFINISyNPASSyJCCyNTBLyNCTSyJCIND(20) yJCDEP(20) ,
3JCVIND(20),JCVDEP(20) +KDTYP(20), IDBNE(60)

COMMON /WMECH/ IWMEC(7,60),WATE(60) ,ALENG(E0) 4 TLENG(40),RI(2,40}+R
10(2+40) +DESVAL(15,60) +DSHAF(5) s RPMT(60) s IWT,IPLT, IERR,1SI1,1S10,10
2UTCD

COMMON /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL{15,20)

LOGICAL IWT,IPLT,IERR,ISII,ISIO

C
C ESTABLISH INPUT VALUES AND DETERMINE DINENSICNS
C

NCDEGP=JCCAF{ICOMP,43)

NODEQOS=JCONF{ ICOMP,4)

NCLCEI=JCONF(ICGCMP,1)

BYP=DATCUT(1,ICOMP)

RSC=RQ(2,NODEI)

RSI=rRI(Z2,NODET)

IF (DESVAL(1,ICOMP).EQ.0.) GO TG 10

WI=WTF(NGDEI)

TI=TCTEMP{NGDEI)

PI=TOPRES(NODET)

AI=DESVAL{(1,ICCMP)

HTR=DESVAL(2,ICOMP)

ip=0

CALL CUCT (T 4PI+WI AI4XMsPS,4Q+1SI0,1IP)

RSO=SQRT(AI*144./3.14159/(1.—HTR¥%2})

RSI=R SC*HTR

RO{2,NODEI)}=RSC

RI(2,NCDEI)=RSI

10 RM=SQRT((RSO¥*2+BYPXRSI**2)}/(1.+BYP}}

RI(2,NODECOP)I=RSI

RO{2,NODEGP}=RM

RI{2,NODEOS}I=RM

RC{2+NOCEQS)=RSO

WATE(ICOMP)=0.

ALENG{ICONMP)=0.

RETURN

END
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SUBRCUTINE(WTNOZ)

PURPOSE

THIS ROUTINE CALCULATES DIMENSIONS AND WEIGHT

OF CONVERGENT AND DIVERGENT NOZZLES.

REQUIRED SUBROUTINES

MODIFICATION HISTORY

DATE

1D ANALYST

DISCRIPTION

AUTHDR/LANGUAGE/DATE

E. ONAT + Ro Je

PERA/FORTRAN IV/ 09 30 76

SUBROGUTINE WTNGZ (ICCMP)
REAL *BDATINP DATOUT.WTF,TOPRES, TOTEMP,FAR,CORFLO,VMACH,STATP,ERRQ
1R, TOLsTCLT,TOLTT,DEPV,DTOL , PERPF

GLOSSARY
NAME ORIGIN USAGE DISCRYIPTION
ICOM ARG COMPONENT NUMBER
NGCEI NODE 1IN
NCLEO NODE 0OUT
T1 TEMPERATURE IN = DEG R
RHC MATERIAL WEIGHT PER SQIN
ITYP NOZZLE TYPE
NCR REFERENCE NODE FOR OUTER RADIUS
RND OQUTER RADIUS - 1IN
IDES DESIGN VALUE INDICATOR
TLC LENGHT/DIAMETER
WTN WEIGHT — LBF
ALN LENGHT - IN
TYP TYPE NOZZLE SCALER

ool o o e e e sl e ol ik et e e ok

* COMMON BLOCKS *
et koo e e e e ek ek e e ke
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COMMON /DBL/ DATINP(15,60) yDATOUT(9,60) ¢WTF(40) ,TOPRES(40)} ,TOTEMP(
140),FAR{40),CORFLO(40),VMACH(40) ,STATP(40) ERROR(40),TOL,TOLT,TOLT
2T,DEPV(20) ,DTOL(20) ,PERPF(20)

COMMON /SNGL/ JM1,JM2,JP1,JP2,JCX,LOCTBLL{9,60) ,JCOMP(T70),IWAY,NIT,
1LITAB(70) +JCONF(6044 1}, JTYPE(60) JFLOW(T70), IDEDAP({15)+KKINDS(14,25),
ZNCOMP +NOSTAT yNITERyNFINISsNPASSyJCCsNTBL4NCTS,JCIND(20) +JCDEP(20),
3JCVIND(20) 4 JCVDEP(20) ,KDTYP( 201}, IDONE(60)

COMMON /WMECH/ IWMEC(74+60)+WATE(A0) yALENG(60)} sTLENG(40)sRI(2,40)+R
10(2+40) s DESVAL(15,60) yDSHAF(S5) s RPMT(60) s IWTyIPLTsIERRSISITILISIOGIO
2UTCD s NSTAG{60)

COMMON /CONVER/ CONVER{15)

COMMON /DEFAUL/ DEFAUL(15,20]}

LOGICAL IWT,IPLT,IERR,ISII,ISIO

IF (IOUTCD.GT.1) WRITE (10,110) IWMEC(1,ICOMP},ICOMP,IQUTCD

c ESTABLISH INPUT VALUES

NODEI=JCONF(ICOMP4+1)
NODEO=JCONF(ICOMP,3)
TI=TOTEMP(NODEI)
RHO=.0168
IF (T1.67.1160.) RHO=.0283
ITYP=IWMEC(2,IC0OMP)
NCR=NOCEI
RNG=RO(24NCR)
JTYP=1
IF (IWMEC(3,1COMP}.GT.0) JTYP=2
IF (IWMEC(3,ICOMP}.LT.0) JTYP=3
GO TO (30+20+101),J7YP

10 NC=—1WMEC(3,ICOMP)
NCR=JCONF(NC,1)
RNG=RC(14NCR}
GO TO 30

20 NC=IWMEC (3, ICOMP)
NCR=JCONF(NC,3)
RNO=RO(24NCR)

30 IDES=1
IF (DESVAL{(1,ICOMP).EQ.O0.} IDES=2
GO TO (404+50) 4 IDES

40 TLO=GESVAL(1,ICGMP)
GO TO 60

50 TLD=DEFAUL(1,18)

60 RO(1,NODEI)}=RNO
RO(2,NODEC)=RNO-2.

c
C CALCULATE WEIGHT AND LENGYH FOR CONVERGENT NOZZ
C
WTN=4.%3,1416%RHO*TLD¥RND®%2
ALN=2Z2 .#RNO*TLD
TYP=1.
IF (ITYP.NE-.1) TYP=2.175
C
C CALCULATE WEIGHT FOR VARIABLE NOZZLE
C

WIN=WTN*TYP
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C

70

80
90

100

C
110

120
130

1/14H *

WINT=WTN

CALCULATE THRUST REVERSER WT

IF (IWMEC(4,ICOMP).EQ.0) GO TO 90
PO=TOPRES(NCDEI)
WC=CCRFLCO(NGDEI)/1.54972555
PRN=P0/14.696

CMIX=1.

IF (IWMEC(4,ICOMPI.EQ.1) GO TO 70
B1=.23014%PRN+.56091
WTTR=(2.2222%WC+11.1)#*BL*CMIX
GO TO 840

Al=1.003&6%PRN-.5054

IF (Al.LE.1.) Al=1.
WTTR=(.52631%HC+423.)*Al
WINT=WTN+WTTR
WATE(ICOMPI=WTNT
ALENG(ICOMP}=ALN

IF (I0UTCD.NE«2} RETURN

WRITE (104120} ICOMP

IF (ISICY GO TO lo0

WRITE (104120) WTN,ALN,WTTR
RETURN

WTN=WTNX¥CCNVER(3)
ALN=ALNZFCONVER({1]}
WTTR=HTTR¥CONVER(3])

WRITE (10+130) WTNJALN,WTTR
RETURN

FORMAT (1H /14H skdedkdakdolokdek /144 *
*/ 13H sk dkdkknk, 1)

FORMAT (BH NOZZLE +14)

FORMAT (9H WEIGHT= ,F842:9H LENGTH=

END
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BLOCK DATA

COMMON /WMECH/ TWMEC(7,60)+WATE(60) sALENG(60),TLENG(40),RI(2,40),R
10(2,40) ,DESVAL(15,60) yDSHAF(5) +RPMT(60) ,IWT,IPLT, IERR,ISII,¥S10,10
2UTCDyNSTAG(60)

COMMON /CONVER/ CONVER{15])

DATA DESVAL/900%0./

COMMON /DEFAUL/ DEFAUL{15,20])

DATA IWMEC/420%0/

DATA CONVER/2.54079.30484.45364.092G,.027681,.68948,4.882,.55556+1.
1054354 .07457447.88,4%0./

DATA DEFAUL/e5541¢73¢4551451403303e4510030011e90092091040040.4455,
11073451 1051421301 2459009003143001203le10e1003e5591e790452105944,43
2010453001001l e900920110700300905591aT 5645351059409 30904510040u914,0
3-!2"1010.,00,0551107’c45’1¢ 514. ,301.45’0010- '1.10. !2.11- '0-1001-5
4’1.5!04110514‘. g3.!o45 10.10-91010-,2-91.’0.10-1 c‘fy l-‘f! -?7 1-5,3.11-5
590390010031 e10e712¢71e100100103302511e51145912542459125000092491496
6*0-1045,.2511-5,2.14-1.551 125000012.?1. ,6*00’100-?00151 13*00 7150- [ ]
7e015313%00 3049109001~ 1s911%00930049.015413%0495000004.286413%0.+50
8000, 05! 057 7.1 .05,.8,9*0.!1.} 80113*00!10 98.,-5!.5111*0.!10 !14*00 ,30
S%0e/

END
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FUNCTION STHERM

PURPQOSE
TO COMMUNICATE SINGLE PRECISION CALLS OF WEIGHT ESTIMATING
ROUTINES FOR FLUID PROPERTIES WITH THE NNEP ROUTINE -THERM
WHICH REQUIPES DOUBLF PRECISION ARGUMENTS

USAGE

FUNCTICN STHERM{I,ARG,FA)

REQUIRED SUBROUTINES
THERM

GLCSSARY
i FLAG FOR USAGE
ARG ARGUMENT 7O THERM (SINGLE PRECISION)
FA FUEL AIR RATIG (SINGLE PRECISION)
DARG ARGUMENT TO THERM (DOUBLE PRECISICNI
CFA FUEL AIR RATIO (DOUBLE PRECISION)

OO0 N OO OO0 00000

FUNCTION STHERM (I,ARG,FA)
REAL *8DARG,DFA

DARG=ARG

CFA=FA

STHERM=THERM(1 DARG,DFA)
RETURN

END
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C
C
C
C
c

OO0 OO0 OO0 0000NOON0O00

SUBROUTINE WTEST

PURPOSE

TO CONTROL THE CALLING OF SUBROUTINES WHICH WILL ESTIMATE THE
WEIGHT AND LENGTH OF INDIVIDUAL COMPONENTS

DESCRIPTION

—— ) A o —— . .

THE OVERALL LENGTH OF THE ENGINE IS CALCULATED BY PROCESSING THE
ILENG ARRAY.ALL COMPONENTS EXCEPT DUCTS AND SHAFTS, THEN DUCTS.
THE REMAINING COMPONENTS EXCEPT DUCTS AND SHAFTS ARE PROCESSED.
THE DUCTS ARE PROCESSED AND FINIALY THE SHAFTS.

A BUILT-IN ASSUMPTICN IN THE DUCT ROUTINE IS THAT NO DUCT IS
CONNECTED TO ANOTHER DUCY I.E. THE DUCT SIZE 1S DETERMINED BY THE
ADJOINING COMPONENTS.

THEN THE MAXIMUM RADIUS IS FOUND. THEN DEPENDING ON THE PRINT
FLAG —-I10UTCD~- THE REQUIRED PRINTING IS DONE

IF THE PLOT CODE FLAG —IPLT— IS TRUE RCUTINE EPLT IS CALLED

USAGE

————

CALL WTEST

CALLING ROUTINES

FLGCAL-
ZTO0PZ -

REQUIRED SUBROUTINES

comp -COMPRESSOR WEIGHT/LENGTH
TURB ~TURBINE

SHAFT —-SHAFT

DUCTW —-DUCT

COMBWT —-PRIMARY BURNER WEIGHT/LENGTH
WTNOZ —NOZZLE WEIGHT/LENGTH
WMIXR -=MIXER

WSPLT -—-SPLITTER

EPLT -PRINTER/PLOTTER

MODIFICATION HISTORY

DATE 1D ANALYST DESCRIPTICN
MO/DA/YR IDENT NAME DESCRIPTION OF CHANGES

AUTHOR /LANGUAGE/DATE

NORMAN PREWITT-BOEING COMPUTER SERV. /FORTRAN IV / OCY 10,1976

GLCSSARY

—— vt D s ke
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c NA ME CRIGIN USAGE DESCRIPTION

C ————— P

C IWMEC /WMECH/ 1 CONTROL INFORMATION

c WATE /WMECH/ O WEIGHT OF EACH COMPONENT

c ALENG /WMECH/ O ACTUAL LENGTH OF EACH COMPONENT

o TLENG /WMECH/ O ACCUMULATED LENGTH TO END OF COMPONENT

c R1 /WMECH/ O RADIUS INNER INLET,QUTLET EACH STATION

C RO /WMECH/ O RADIUS OUTER INLET,OUTLET EACH STATION

c DESVAL /WMECH/ I MECHANICAL DESIGN DATA OVERRILDES DEFAUL

C DS HAF /WMECH/ O SHAFT DIAMETER INNER TO OQUTER

C RPMT /WMECH/ 1 ACTUAL COMPONENT RPM

C IWT JHMECH/ 1 WEIGHT ESTIMATION FLAG TRU=: DO IT

c IPLT /WMECH/ I PLOTTER FLAG TRUE= DO IT

C 1ERR /WMECH/ O ERROR FLAG

c 1S10 JUMECH/ 1 OUTPUT UNITS O=ENGLISH, 0 SI

c I1S11 /WMECH/ 1 INPUT UNITS O=ENGLISH,; 0 SI

C I0UTCD /WMECH/ 1 PRINT FLAG O=SUMMARY, 1=GENERAL,2=DIAGNOSTIC

C ILENG JWMECH/ 1 COMPONENTS CONTRIBUTING TO OVERALL LENGTH

C iDID c FLAG = O COMPONENT NOT YET WFIGHED =1 YES
SUBROUTINE WTEST

C e e e e e e sfe s ook e ole s

C %* COMMON BLOCKS *

C S ot ofe e ok e vie dde sk sfeofe e ek

COMMON /DBL/ DATINP{15,60) ¢DATOUT(S,60) sWTF(40) yTOPRES(40) ,TOTEMP(
1401 +FAF{40) s CORFLO{40 )4 VMACH(40),STATP{40)ERROR{40),TOL,TOLT,TOLT
2T+ DEPV{20),DTOL{20) ,PERPF(20)

COMMEN /SNGL/ JML s JM24JP1,JP2,JCX,LO0CTBL(9:60) +JCOMP(TO) sIWAY,NIT,
1ITAB(70) s JCONF(60:4) s JTYPE(60) yJFLOW(TG) ,IDEDAP(15},KKINDS(14,25},
2NCOMP ¢ NOSTATyNITERyNFINISsNPASSsJCCoyNTBL 4NCTS,JCIND(20) yJCDEP(20)
3JCVIND(20) JCVDEP{20} sKDTYP(20) 4 IDONE{60)

COMMON /WMECH/ IWMEC(7+60) sWATE(60) sALENG(&0),TLENG(40) ,RI(2,40),R
10(2+40) ,DESVAL(15,60) yDSHAF(5),RPMT(60),IWT,IPLT, IERR,ISII,ISIO,ID
2UTCD,NSTAG(60)

COMMDN /CONVER/ CONVER(15) -

COMMON /NEPQOPT/ DEBUG+DEPQsSELAST,CD,NDSET,NPARTS ESCALEsNPASSO,NV
10PT,NJOPT,BOTM, TOPZ

C

. 2 e 2 e e X e ok e e Fr e ke e Bk ek e ek Kk Rk
c % DATA STORAGE DEFINITION %
C e e sk Ak e sl oo ol el ofe vle e ol ok e e o e o el e e ok

REAL *8DATINP,DATOUT,WIF,TOPRES,TOTEMP,FAR,CORFLO,VMACH,STATP,ERRD
1R, TOL,TOLT,TOLTT,DEPV ,DTOL 4 PERPF

LOGICAL PINP,IWT,IPLT,ISI0,IS11

INTEGER IDID(60)¢ILENG(40])

NAMELIST /7 W/IWMEC,DESVAL+ACCS s IWT,IPLT,IS11,ISI0,I0UTCD,ILENG

o

C e 2 e i e e e e e e e ofe e e sl e e e ke
C * DATA STATEMENTS *
C e ot o e ok o e v e ofe e sfe e odefe e

DATA IDUC,LSHAF,ENGU, SIUs IVALV/4HDUCT 4 4HSHAF , 4HENGL $4HSIU S4HVALV/

DATA PINP/.TRUE./
C
C—=—-~ TEST WTEST FLAG
C
IF (NOTL.IWT) GO TO 420
C
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C—-—— ZERO CUT OUTPUT ARRAYS
c
0O 10 I=1,5
10 DSHAF(11=0.
DO 20 I=1,60
WATE(I}=0
NSTAG(I1=0
IDID(I)=0
RPMT{I)=0.
20 ALENG(I)=0
DC 30 I=14+40

TLENG(1)=0
RI{1,1)=0
ILENG(I)=0
RI(2+1)=0
RC(1l+1)=0
30 RO{2,1)=0
C
C—==— NAMELIST READ OF WTEST DATA
c
CALL NAMEPR (9,10,8,4PINP}
READ (8:W)
c
Lm=~= PROCCESS LENGTH CONTRIBUTING VECTGR EXCEPT DUCTS AND SHAFTS
C

DO 150 I=1,40

NC=ILENG(I)

IF (NC.EQ.O} GO TO 160

JT=JTYPE(NC)

GO TO (150,70+110+40,5041204100+460,904+150415041504150+1501) 447
C———— COMPRESSGR
40 - CALL CCMP (NC)

GO TO 140
C==== TURBINE
50 CALL TURB (NC)
GO TO 140
Co—m= MIXER
60 CALL WMIXR (NC)
GO TO 140
C———— PRIMARY BURNER

70 If (IWMEC(1,NC).EQ.IDUC) GO TO 80
IF (IWMEC(1,NC}.EQ.IVALV) GO TO 130
CALL COMBWT (NC)

GO TO 140

C—- DUCTS

&0 CALL DUCTW (NC)
GO TO 140

C——=~ NCZZLES

o CALL WTNGZ (NC)
GO TO 140

C===— SPLITTER

160 CALL WSPLT (NC)
GO T0 140

C TRANSFER DIMENSIONS FOR WATER INJECTION
110 CALL DUMMY (NC)
GO0 TO 140
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C HEAT EXCHANGER WEIGHT
izo CALL HMEC (NC)

GO TO 140
C VALVES
130 CALL VALVHT (NC)
C==== ACCUME LENGTH

140 IUP=JCONFINC,1])
IDN=JCENF(NC,3)
TLENGUION)=TLENG(IUP)+ALENG(NC)
IF (JT<EQe&) TLENG(ION)=TLENG(IUP}
ID2=JCONF(NC+4)
IF (ID2.GT.0) TLENG(IDZ)=TLENG(IUP)+ALENGI(NC)
IF (JT.EQ.6) TLENG(ID2)}=TLENG(IUP)
IUZ2=JCONF(NC,2)
IF (TUZ2.GT.0) TLENG(IU2)=TLENG(IUP)

IDID(NC)=1
150 CONTINUE
C===— LAST CCMPONENT WAS A NOZZLE SET ENGINE MAXIMUM LENGTH
160 ENGLEN=TLENG(IDN)
C
C PRCCESS REMAINING COMPONENTS
C
DO 250 I=1,NCOMP
IF (IDID(1}.EQ.1) GO 70O 250
c
C—- PROCESS COMPRESSORS,TURBINES sMIXERS,BURNERS,SPLITTERS

NC=JTYPE(I)

IF (NC.LE.C} GO TO 250

GO TO (250,200,4240,170,180,230+220,4190,250:250,250+250,250,4250)4NC
C— COMPRESSOR
170 CALL COMP (I}

GO TG 250

C— TURBINES

180 CALL TURB (1)
GO TO 250

Cc— MI XER

190 CALL WMIXR (I)
GO TO 250

C—- BURNERS

200 IF (IWMEC{(1,I}.EQ.IDUC)} GO TO 250
IF (IWMEC{1,I).EQ.IVALY) GO TO 210
CALL COMBHWT (1)

GO TO 250

C VALVES

210 CALL VALVWT (1)
GO TD 250

C--— SPLITTER

220 CALL WSPLT (1)
GG TO 250

C HEAT EXCHANGERS
230 CALL HMEC (1]}
GO TO 250
c TRANSFER DIMENSIGONS FOP WATER INJECTION
240 CALL DUMMY (1)
250 CONTINUE
C
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C--——~ PROCESS DUCTS
DO 260 I=1,NCOMP
IF (IDID(I).EQ.1) GC TO 2¢0
NC=JTYPE(I)
IF (NC.NE.2) GO TO 260
IF (TWMEC{1+I)}.NE.IDUC) GO TO 260
CALL DUCTHW (1)
260 CONTINUE
C———— PROCESS NOZZLES
DO 270 I=1,NCCOMP
IF (IDID(I).EQ.1l) GO TO 270
NC=JTYPE(1)
IF (NC.NE.9) GO TQ 270
CALL WTNOZ (1}
270 CONTINUE
C—=—— ACCUME LENGTH
DO 290 I=1.,NCOMP
IF (IDID(Il.EQ.L} GO TO 290
NC=JTYPE(I) ) .
GO 70 (290,280,280,280,280,280,280,280+280,290,290,290,290+290),sNC
280 IUP=JCONF(I,1)
IUu2=JCONF(I4+2])
IDN=JCONF(I,3)
ID2=JCONF{I+4%)
TLENGCIDN)=TLENGC(IUP)+ALENG(I)
IF (NC.EQ.6) TLENG(IDN)=TLENG{(IUP)
IF (1U2.GT«0) TLENG(IUZ)=TLENG(IUP)
IF (ID2.G7.0) TLENG(IDZ2)=TLENG(IDNI}

IDID(I)=1
290 CONTINUE
C—--~— PROCESS SHAFTS

DO 310 J=1,5

DO 300 I=1,25

NC=KKINDS{1l1,1)

IF (NC.LE.O} GO TO 310

IF (IWMEC(14NC).NE.LSHAF} GO TO 300

IF (IWMEC(2,NC}.EQ.J) CALL SHAFT (NC)
360 CONTINUE
310 CONTINUE

C

{—-—- FIND ENGINE MAXIMUM RADIUS
XR=0
DG 330 I=1,NOSTAY
IF (XR.GE.RO(1+I)) GO TO 320
XR=RO(1,1I)

320 IF {(XR.GE.RO(2,I}} GO TO 330
XR=RG(2,71)

230 CONTINUE

c

C———— GET ENGINE TOTAL WEIGHT AND ALENG CONVERSION
WATENG=0
IF (ACCS.EQ.0) ACCS=.l
WAT=C.

DO 340 I1=1,NCOMP
IF (JTYPE(I).EQ.9) GO TO 340
WAT=WATE(T}+WAT
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340 CONTINUE
WATACC=ACCS*WAT
IF (I0UTCD.GT.1}) WRITE (10,430) 1QUTCD
IF {1SI0) WATACC=WATACC*CONVER(3}
IF (I0OUTCD.GT .1} WRITE (104460} WATACC
DO 350 I=1,NCOMP
WFACTR=1.
IF (DESVAL(15,1).NE.O.) WFACTR=DESVAL(15,1)
WATE(I)=WATE(I)*WFACTR
IF (.NOT.ISIO) GO TO 350
WATE(I)=WATE(I)*CONVER(3)
ALENG{TI)=ALENG(I}*CONVER(1)

350 WATENG=WATENG+WATE(I)

C—-—- CONVERT RADIAL DIMENSIONS AND TLENG
IF (.NOT.ISIO} GO TGO 37Q
PO 360 I=1,NOSTAT
RI(1,1)=RI(1,I)*CONVER(L]}
RI(2,1)=RI(2,1)*CONVER(1)
RO(1,1)=RO(1,1)%CONVER(1)
RO(2,1)=RO(2,1)%CONVER(1)
TLENG(I)}=TLENG{I}*CONVER(1)

360 CONTINUE

C—=-= WRITE COMPONENT WEIGHT INFO
370 UNITSI=ENGU
IF (ISII) UNITSI=SIU
UNITSO=ENGU
IF {ISIC) UNITSO=SIU
WRITE (10+440) UNITSI,UNITSO
IF (I0UTCD.LT«1) GO TG 400
WRITE (10+450)
DO 350 I=1,NCCMP
NC=JTYPE(I}
IF (NC.LE.O) GO TO 390
GO TO (380,380,380,380,380,380,380,380,380+390,+380,4350,390,390),NC
280 IUPL=JCONF{I,1}
IUP2=JCGNF(I,2)
IDN1=JCONF(1,3]}
IDN2=JCCNF(I+4)
WFITE (10,470} I1+WATE(I), ALENG(I)+TLENG(IDNL1},RI(1,1UP1),RO(1,IUP1
1),RI(L+IUP2},+RO(1,IUP2)4RI(2,IDN1),RO(2,IDN1)4RI(2,IDN2),RO(2,IDNZ
Z) ¢ NSTAG(T)
350 CONT INUE

C———— MAKE SUMMARY PRINT

400 IF (.NOT.ISIG)Y GO TC 410
XR=XR*CONVER(1)
ENGLEN=ENGLEN*CGNVER(1)

410 WRITE (10,460) WATENG,WATACC,ENGLEN,XR
IF (IPLT) CALL ENGPLT (ENGLENsXR}

420 INT=.FALSE,

RETURN
C
430 FORMAT (1H /14H sokksfksdokkdanrk/14H * */914H ¥  ACCS WT *
1/14H * ®/13H wEkkkgkokkkddk,]]1)

B-80



440
450
460

470
480

FORMAT (1iH1,26H WEIGHT INPUT DATA IN sA4,6H UNITS/27H WEIG
1HT OUTPUT DATA IN sA4.6H UNITS//)

FORMAT (69H COMP WT CoMP  ACCU UPSTREAM RADIUS DOWNS
1TREAM RADIUS /77H NO EST LEN LEN RI RO RI RO

2 RI RO RI RGO NSTAGE/)

FORMAT (/,11H ACCS WT=,F8.3)

FORMAT (17,F6+0+FT7.0,F6.044F5.0,F6.0+3F5.0,18}

FORMAT (/,27H TOTAL BARE ENGINE WEIGHT=,F6.0+2Xs12HACCESSORIES=,F
17.242X+23HESTIMATED TOTAL LENGTH=,F6.0,2Xy25HESTIMATED MAXIMUM RAD
21US=,F5.0)

END
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C ek e e 2ok o sfee e o ool sfe el ede s e afe s e e e ode el e sfe s ol ode sl s oo ek e el e e ek

SUBRCUTINE NPPNT

PURPOSE

GIVEN X AND Y SCALES, TWO PGINTS AND A CHARACTER
PLOT THAT CHARACTER IN AN ARRAY

USAGE

—————

CALL NPPNT(XS+YS+ARRYsCHsP1l,P2}
DIMENSION ARRY(130+54)},P1(2),P2(2)

CALLING ROUTINES

DTRAP ~ PLOTS A TRAPAZOID
ENGPLT -~ PLOT CONTROLLER

REQUIRED SUBROUTINES

NONE

MODIFICATION HISTORY

DATE 10 ANALYST DESCRIPTION

MO/DA/YR IDENT NAME REASON FOR CHANGE

AUTHOR/LANGUAGE/DATE

BOEING COMPUTER SERVICES/FORTRAN IV/150CT76

GLCSSARY
NAME ORIGIN USAGE DESCRIPTION
ARRY ARG &) PLOT SPACE
CH ARG CHARACTER TO PLOT

sNalaleNelolelalalelalalalaialaNalsRalalaNalalaNaRalaleYaNalaNaNealeNaXaNaNaRe Ne N e

I
Pl ARG I THE X.Y OF THE FIRST POINT
p2 ARG I THE X,Y OF THE SECOND POINT
SUBROUTINE NPPNT (XSsYSsARRYCH,PLl,P2}
DIMENSION ARRY(130,54}, P1l2}, P2(2)

™y

FIND MAX AXIS SUBTENDED
DX=P2(1}-P1(l}

DY=P2(2)-P1(2)

IF (ABS(CX)1.GE..0l) DIRX=DX/ABS(DX])
IF (ABS(DY).GE..Ol} DIRY=DY/ABS(DY)
X$10=XS*10. ¢
YS6=YS*6.

INC=0

IF (ABS(DY).GT.ABS(DX)} INC=1
XI=P1{1)

YI=P1{2)
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IF (ABS(DX).GE..O0l) SLOPE=DY/DX
C CALCULATE RASTER LOCATION
10 TXR=XI*X510
IYR=54.-Y1%*YS6
IXR=MAXO(1,MINOG(130,1IXR})
IYR=MAXO{1,+MINO(54,1IYR))
ARRY(IXR,IYR)}=CH
C INCREMENT ALONG THE LINE
C CFOOSE X OR Y BASED ON INC
IF (INC.NE.O) GC TO 20
C INCREMENT X
XI=XI+DIRX/XS10
IF (ABS(DY).LT.0.01) GC TO 30
YI=(SLOPEX(XI=P1{1))+PL(2]]
GO TO 340
C INCREMENT Y
20 YI=YI+DIRY/YS6
IF (ABS(DX).LT.0.01) GO TO 30
XI=(((YI-PL(2))/SLOPEI+P1(1))
C TEST FOR END POINT
30 IF {INC.NE.O) GO TOC 40
IF (ABS(DX).GT.ABS{XI-Pl{(1l}})) GO TO 10
GO TO 50
40 IF (ABS(CY}.GT.ABS(YI-PL(2)}} GO TO 10
C PLOT END POINT
50 IXR=P2(1}*#X510
IYR=54.,-P2(2)%YS6
IXR=MAXO(1,MINC(13041IXR})
IYR=MAXO(1MINO(54,IYR})
ARRY({ IXRyIYRI=CH
RETURN
END

B-83


http:ABS(DX).LT.O.OI
http:ABS(DY).LT.O.01
http:ABS(DX).GE

SUBRGUTINE DTRAP

PURPOSE

.l e e et

DRAW TRAPAZCID GIVEN START.END,SCALES,RADII,
ANDG PLOT CHARACTER

B e e bl

CALL DTRAP(XSsY¥SsS148Es811,SI0sSEISSECQ,CHsARRY}
DIMENSION(ARRY{(130,54}

CALLING ROUTINES

ENGPLT PLOTTING CCNTRGLLER

REQUIRED SUBROUTINES

NPPENT — PLOT A LINE

MODIFICATION HISTORY

DATA ID ANALYST DESCRIPTICN
MO/DA/YR IDENT NAME REASON FOR CHANGE
AUTHOR/LANGUAGE/DATA

OO0 OO0 0000000000000 000000000

BOEING CGMPUTER SERVICES/FORTRAN IV/150CT76

GLGSSARY
NA ME ORIGIN USAGE DESCRIPTION
XS ARG I X SCALE FACTOR
YS ARG I Y SCALE FACTOR
S1 ARG I X OF FIRST STATION
SE ARG 1 X OF LAST STATICN
SI1 ARG I Y OF INSIDE AT FIRST STATION
S10 ARG I Y OF QUTER AT FIRST STATION
SEI ARG 1 Y OF INSIDE AT LAST STATION
SEQ ARG i Y OF OUTER AT LAST STATION
CH ARG 1 CHARACTER TG BE PLOTTED
ARRY ARG o PLOT ARRAY
SUBROUTINE DTRAP (XS, YSySI+SE+SII 4SIOLSEI +SEQ.CHy ARRY)
C
DIMENSICN ARRY(130,541}, P1l{(2), P2(2)y P3(2)y P4(2)
C—--— SET UP CORNER PODINTS

PL{1)=S1
P1(2)=S11
P2(1)=51
p2t2)=s10
P3(1})=SE
pP3(2)=SEQ
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P4{1)=SE
P4(2)=SEI
CALL NPPNT
CALL NPPNTY
CALL NPPNT
CALL NPPNT
RETURN

END

(XS+YS+ARRYsCHePL4P2)
(XS+YSsARRYsCHyP24P3)
(XS+YS,ARRY,CH,P3,P4%)
(XS+YS;ARRYyCHyP4,P1)
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alsleeleNalaNelaialaEaNsksNaleolaNelaNaYalalalelaRalalalaaNelolalaReRaXakakaXaleRaXaNeXelaXe Xa e e Na

OO0

SEPRCDUCIBILITY OF THE

SUBROUTINE ENGPLT ORIGINAT DAGE 19 POCR

PURPOSE

il et e e

TO MAKE A PRINTER/PLCT GF THE ENGINE COMPONENTS

DESCRIPTION

A ARRAY THAT IS 130 (NUMBER OF PRINT COLS) BY
54 (NUMBER CF LINES OF PRINT ON ONE PAGE IS SET
TO BLANK. A SCALE FACTOR IS ESTABLISHED AND THE
COMPONENTS ARE PLOTTED BY CHANGING THE APPROPRIA
CHARACTER TO A CHARACTER REPKESENATIVE GF TFE
COMPONENT IE C FOR COMPRESSOR, B FOR BURNER,

7 FCR TURBINE, D FOR DUCT, N FOR NOZZtE, M FOR
MIXER,

USAGE

CALL ENGPLT(XL,XR)
CALLING ROUTINES

WTEST =—-~ THE WEIGHT ESTIMATION ROUTINE

REQUIRED SUBRLCUTINES

NPPNT -- PLOT A LINE
DTRAP —- PLOT A TRAPAZOID

MODIFICATICON HISTORY

DATE 1D ANALYST DESCRIPTIOD
MO/DA/YR IDENT NAME REASON FOR

AUTHOR/LANGUAGE/DATE

BOEING COMPUTER SERVICES/FORTRAN IV/150CT76

GLCSSARY
NAME GRIGIN USAGE DESCRIPTION
XS L X SCALE FACTOR
YS L Y SCALE FACTOR
XL ARG 1 ENGINE MAX LENGTH
XR ARG I ENGINE MAX DIAMETER

SUBRCUTINE ENGPLT (XL +XR}
ook e ke ook ek ke ek ok

¥ COMMCON BLOCKS =*
ok ek ek ok Rk R R
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REAL *8DATINP,DATOUT;WTF,TOPRES,TOTEMP ,FAR,CORFLG,VMACHSTATPERRD
1R, TOL,TOLT s TOLTT+DEPV ,DTOL, PERPF

COMMGN /DBL/ DATINP{15,60) yDATOUT(9,60) yWTF(40},TOPRES(40},TOTEMP (
140),FAR{40),CORFLO(40 ), VMACH{40) s STATP(40) ,ERROR(40) s TOL, TOLT, TOLT
2T, DEPV(20},DTOL(20) yPERPF(20) . )

COMMON /SNGL/ JM1 4 JM2 3JP1 4 JP2+JCXsLOCTBL{9+60) s JCOMP{70), IWAY ,NIT,
LITAB(70) s JCONF(6044 )y JTYPE(60) s JFLOW(TO), IDEDAP(15) yKKINDS(.14+25) s
2NCOMP ,NOSTAT,NITER s NFINIS s NPASS s JCCsNTBLsNCTS ; JCIND (20) ,JCDEP(20) ,
3JCVIND(20),JCVDEP({20) yKDTYP{ 20) 4 IDONE(60)

COMMON /WMECH/ IWMEC(7+60) sWATE{(60)+ALENG(60),TLENG{40),RI(2,401),R
1C(2,40),DESVAL(15,60) yDSHAF{5) yRPMT(60) s IWT,IPLT,IERR,ISII,ISI0,I0
2UTCD, NSTAG(60) ‘

COMMCN /CONVER/ CONVER(15)

COMMON /DEFAUL/ DEFAUL(15,20)

LOGICAL IWTsIPLT,IERR,ISII+ISIC

e she st e o s e obe e s ke ot ofesde e o e

* DATA STATEMENTS =
e sk et b deadeofe ook ek e ke

aNelaNeNe!

DIMENSION P1(10), P2(2}, ARRY(130,54), CL{4)y IDC(5}
DATA 1DC/4HDUCT ,4HPBUR s 4HDBUR 9 4HAUG + 4HFMIX/
DATA CHA,CHB,CHC,CHD,CHM,CHN,CHPsCHL 4CHT/1HAy1HBy1HC,y1HDy 1HM, 1HN, 1
1FP,1H), 1HT/
DATA CL/1H=31HCs1H/ 41HL/
DATA BLA1H /
DO 10 I=1,130
DO 10 J=1.,54
10 ARRY(I,J)=BL
XS5=13./XL
Y5=9./XR
XS=AMINLI{XS,YS}
¥S$=X$S
C———— DRAW A CENTER LINE COF THE ENGINE
C====~ THE LINE IS OF THE FORM =====C/lL-==-=- C/l=m=m=C /L~
I=2
B0 30 J=1,15
DC 20 K=1,5
ARRY(1,5£)=CL(1)
20 I=1+1
ARRY(1,+54)=CL(2)
ARRY (I+1,454}=CL(3)}
ARRY{1+2,54)=CL(4}

30 I=1+3

DO 40 L.=1,8
40 ARRY(I+L454)}=CL(1)
C——--— PROCESS EACH COMPONENT

DO 120 I=1,NCOMP

I1J1=JCONF(I,1)

1J2=JCGCNF{1,2)

I43=JCONF(I,3}

JT=JTYPE(I}

IF (JT.LE.O} GD TO 130

GO TO (130,+50,130,90+100,130,130,110,120,130+130+120:130,130),J47
C—---- PROCESS DUCTS,PRIMARY BURNERS,OUCT BURNERS, AND AUGMENTERS
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&0

IF (IWMEC(1,I).NE.ICCI(1)} GO TO 60
DUCTS

PL(1)=TLENG(IJ1)

P2(1)=TLENG(I43)

PL(2)=RGC(1,1IJ1)

P2(2)=RC(2,143)

CALL NPPNT (XS,YS,ARRY,CHD,P1,P2)
P1{2)=RI(1,1J1)

P2(2)=k1{2,1J3)

CALL NPPNT (XS,YS,ARRY,:CHD,PL,P2}
GO 70 130

IF (IWMEC(1,1).NE.IDC{2)) GO TO 70

C=== PROCESS PRIMARY BURNERS

70

PL{1}=TLENG(IJ1)

PZ2(1l)=TLENG(IJ3)

PL{2)=RC(2,141)

P2(2)=R0O(1,1J1)

CALL NPPNT (XSsYS,ARRY,CHP,P1,P2)
Pi(2)=RI(2,1IJ1])

P2{2)=RI{1,141}

CALL NPPNT (XS;YS+ARRY,CHP4P1,P2)
PL{1)=TLENG(IJS3)

P1{2)=RI{1,143)

CALL NPPNT (XS;YS,ARRY,CHP,P1,P2}
PL(2)=RG(1,1J43}

P2(2)=R0(1,141)

CALL NPPNT (XS,YS,ARRY,CHP+P1,:P2)
GO TO 130

IF (IWMEC(1,1).NE.IDC(3)} GO 7O 80

C~== LCRAW DUCT BURNER

80
C———

PLIL)=TLENG(IJ1)

P2(1)=TLENG(IJ3)

P1(2)=R0O{(1,1J1)

P2(2)=RC(2,143)

CALL NPPNT (XS,YS+ARRY,CHB,P1,P2)
P1{(2)=RI(1,1J1)

P2(2)=RI(2,143)

CALL NPPNT (XS,YSsARRY,CHB,P14PZ)
PL(L)=PLl{l)+.25%(P2(1)-P1{(1)}
P2(1)=P1(1}

P1(2)=RI(1,1J1)

P2{2)=RC(1l,1J1}

CALL NPPNT (XS+YS,ARRY,CHL1,4P1l,P2)
GO TG 130

IF (IWMEC(1l,I).NE.IDC(4)) GO TO 130
LRAW AN AUGMENTER

PL(L}=TLENG(IJ1)

P2(1)=TLENG(IJ3)

PL(2)=RC(1,1J1])

p2(21=R0O{2,1J43)

CALL NPPNT (XS,YS,ARRY,CHA,PL,PZ2)
PLI1)=PL{1}+.25%{P2{(1}-P1(1})
P2(1)=P1(1)

p2(2}=0.

CALL NPPNT (XSyYSsARRY,CHL1+P1,P2}
GG TO 130
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(——-— CRAW A TRAPZDID FOR A COMPRESSOR

<0 CALL DTRAP (XS+YS4TLENG{IJ1)sTLENG(IJ3)}sRI(1,1IJ1),RO(L,1J1},RI(2,1
1J3),R0O(241J3)+CHC,ARRY)
GO TO 130

C——~ DRAW A TRAPAZOID FOR A TURBINE

100 CALL DTRAP (XS,YS,TLENG(IJL},TLENG(IJ3)RI(LsIJL}ROCL,TIJL)RI(2y]
1J31,R0(2,1J3}+CHT4ARRY)
GO TG 130
C--- LCRAW A MIXER
110 IF (IWMEC(1l,I).NE.IDC(5)) GO 7O 130
PL{Ll}=TLENG(TIJ1)
P2{1)=TLENGI(IJ3)}
P1(2)}=RI{1,1J1)
P2(2)=RI(2,1J3])
CALL NPPNT (XS,YS;ARRYsCHM,P1,P2)
PL(2)=RC(1,IJ1]}
CALL NPPNT (XS,¥S,ARRY,CHM,4P1,P2)
PL{2)=RI(1,142)
P2(2)=R0O(2+1J43)
CALL NPPNT (XS,YS,ARRY,CHM,P1,.,P2]
PLI2)=RO(1,1J2)
CALL NPPNT (XS,YS,ARRY,CHM,P1l,P2]
GO TO 130
-—— DRAW A NOZZLE
120 PL(1)I=TLENG({IJ1)
P2(L)=TLENG(1J3)
P1(2)=RO(1,1J1)
P2{2)=R0O(2,143)
CALL NPPNT (XS,Y¥YS,ARRY,CHN,P1,P2)
130 CONT INUE
WRITE (10,+140)
WRITE (10,4150) ARRY
WRITE (10,140)
RETURN

140 FORMAT (1H1)

150 FORMAT (2X.130A1)
END
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SUBROUTINE (CUMMY)

PURPCSE

——— —— ——

THIS ROUTINE TRANSFERS DIMENSIONS

CALLING ROUTINES

REQUIKED SUBROUTINES

MODIFICATION HISTORY

DATE ID ANALYST DISCRIPTION

AUTHOR /LANGUAGE/DATE

E. ONAT 4 Rs Jo PERA/FORTRAN 1IV/ 01 04 77

GLCSSARY
NAME ORIGIN USAGE DISCRIPTICON
ICOMP ARG 170 COMPONENT NUMBER

e 30 3 3 e e e e e ol oie e e e e aje o afe o e e e e e e e e e e ok e e o e e ok vje sl e e e el o e sfe e s ke s e ofe e oje sk ake o sl sk e sfe e e e sk

sEslslsisNelslelsialaiaisNelaaNaleNsNeNeRaNalalasRelaNoRaiaNaNaleNuRaleNeoRa e

SUBROUTINE CUMNMY (ICONMP)
REAL *BDATINPDATOUT+WTF,TOPRES,TOTEMP,FAR,CORFLO,VMACH,STATP,ERRD
IR, TOL,TCLT,TOLTT,DEPV,DTOL,PERPF

e e e e e v e e ek bk e ok

* COMMON BLOCKS =*
Sk amkRRp Rk wk

OO0

COMMON /DBL/ DATINP(15,60),DATOUT(9,60),WTF(40)},TOPRES{40},TOTEMP(
140)+FAR(40) ,CORFLO(40) 4 VMACH(40) sSTATP(40}) sERROR(40)TGL,TOLT,TOLT
2T CEPV{20),DTCL(20)+PERPF(20)

COMMON /SNGL/ JNM13U¥24JP1+JP2,JCK,LOCTBL{9+60)JCOMP{T0),y IWAYNIT,
TITAB(T70) +JCONF{60+4)y JTYPE(EQ) yJFLOW(T70),ICEDAP{(15) 4KKINDS{14+25),
2NCOMP ¢+ NOSTAT,NITERyNFINIS+NPASS2JCCoNTBLyNCTS,JCIND( 20} ,JCDEP(20),
3JCVIND(20) ,JCVDEP{20) +KOTYP(20) - IDONE(60)

COMMON /WMECH/ IWMEC(7,60),WATE(60)+ALENG(E0) TLENG(40),RI(2+40),4R
10( 2+40) 4DESVAL(15,60) sDSHAF(5) 4RPMT(60) +IWTIPLT,IERR,ISII,1S10,10
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2UTCD 4 NSTAG(60)

COMMGN /CONVER/ CONVER(15)
COMMON /DEFAUL/ DEFAUL(15,20)
LOGICAL TIWT.IPLT,IERR,ISII,ISIC
NOCEI=JCONF(ICOMP,1}
NOGEG=JCONF(ICOMP,3)
WATE(ICGMP}=0.
ALENG(ICCMPI=0.
RO{1,NODEL)}=R0O(2,NODEI)
RI(1,NODEI)=RI{2,NCDEI)
RO(2+NODEQ)=RO{(2,NODEI)
RI{2,NODEC)=RI(2,NODET)
RETURN

END
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SUBROUTINE (+MEC)

PURPOSE

THIS ROUTIME CALCULATES THE WEIGHT AND LENGTH
OF FIXED OR ROTARY HEAT EXCHANGERS.

CALLING ROUTINES

REQUIRED SUBROUTINES

DUCT

MODIFICATION HISTORY

DATE 1D ANALYST DISCRIPTICN

AUTFOGR/LANGUAGE/DATE

sl 2 o —— ——— o T———

E. GNAT s R. J. PERA/FORTRAN IV/ 01 04 77

GLCSSARY

NAME ORIGIN USAGE DISCRIPTIOGN

I1COoMp ARG 1/0 COMPONENT NUMBER
TSCA MATERTIAL SCALER

ICES DESVAL/DEFAUL INDICATOR
NODEIP INLET OF PRIMARY
NODEI S INLET OF SECONDARY
NGDEGP OQUTLET COF PRIMARY
NODEQS OUTLET OF SECONDARY
TAL SECONDARY INLET TEMP
TAQ SECONDARY EXIT TEMP
TEI PRIMARY INLET TEMP
TEC SECONDARY EXIT TEMP
PAT PRIMARY INLET PRESS
PEE SECONDARY INLET PRESS
WAA SECONDARY AIR FLOW
WAE PRIMARY AIR rLUW

FAA SECONDARY F/A
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OO0 0O00O000

OO0

FAE
CNT
AMA
AME
TAAV
TEAV
AAl
AE1l
ViSA
VISE
REA
REE
CKA
CKE
DT1
D72
AREQ
HL
Rt+C
STR
WT

SUBROUTINE HMEC (ICCMP)
REAL *BDATINP,DATOUT,WTF,TOPRES,sTOTEMP,FAR,CORFLO,VMACH,STATP,ERRD

PRIMARY F/A

NUMBER OF TUBES
SECONDARY MACH NUMBER
PRIMARY MACH NUMBER
SECONDARY AVERAGE TEMP
PRIMARY AVERAGE TEMP
SECONDARY AREA

PRIMARY AREA

SECONDARY FLOW VISCOSITY
PRIMARY FLOW VISCOSITY
SECONDARY REYNOLDS NUMBER
PRIMARY REYNOLDS NUMBER
CPxK FUR THE SECCNDARY
CP*K FOR THE PRIMARY
DELTA TEMP INLET

DELTA TEMP FOR EXIT
REQUIRED AREA

LENGTH

MATERIAL DENSITY
REFERENCE STRESS

TOTAL WT

e Aok A ¥o e sl e e ok o i ke she e sfe e e o o e e e ot e ok ol el e o ool odeole e se e o sl sl sk kel e sl e e ek sk

IF+TOL,TCLT»TCLTT,DEPV,0TOL 4 PERPF

kR dwdodeok

¥ COMMON BLOCKS =
ool o ook ok ok ok Ak K ok

COMMON /DBL/ DATINP(15+60)+DATOUT(S,60) +WTF(40) , TOPRES(40) ,TOTEMP(
140)+sFAR(40),CORFLO(40) s VMACH( 40) +STATP(40) ERROR(40),TOL,TOLT,TOLT

2T,CEPV(20),DTOL(201),PERPF(20)

COMMON /SNGL/ JMLJM24JPL4JP2+JCX,LOCTBL(9,60),JCOMP(T0), IWAY,NIT,
LITAB(70)+sJCONF(60:4 )y JTYPE(H0) yJFLOW(70) ,IDEDAP(15) yKKINDS(14425},
2NCCMP ¢ NOSTATyNITERy NFINIS,NPASS+JCC,NTBL,NCTS,JCIND(20),JCDEP(20),

3JCVIND(Z0) yJCVDEP(20} +KDTYP{ 20} +IDONE(60)

COMMON /WMECH/ IWMEC(T7,60)WATE(60),ALENGL60)+TLENG(40),RI(2,440),4R
10( 2,40) +DESVAL(15,60) +DSHAF(5) +RPMT(60) s IWT,IPLY,1ERR,ISI1,1510,10

2UTCD,NSTAG(60)

CCMMCN /CONVER/ CONVER(15)
COMMON /DEFAUL/ DEFAUL{15,20})
LOGICAL IWT,IPLT+IERR,ISII,ISIC

INITIALIZE INPUTS

IDES=1

IF (I0UTCD.GT.1) WRITE (10,1€0) IWMEC{(1,ICOMP},ICOMP,IOUTCD

NODEIP=JCONF({ICOMP,1)
NODEIS=JCONF(ICOMP, 2)
NCDEOP=JCONF{ICOMP,3)
NODEQS=JCONF(ICOMP,4)
TAI=TOTEMP(NODEIS}
TAC=TCTEMP{NODEGS)
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TEI=TCTEMP(NGDEIP)
TEO=TOTEMP(NODEOP)
PAI=TOPRES (NODEIS)
PEI=TOPRES(NODEIP)
WAA=WTF{NODEIS)
WAE=WTF(NOCEIP)
FAA=FAR(NODETI S)
FAE=FAR(NODEIP)

C LOAD DESVAL INPUTS

IF (IWMEC(2,ICCMP).EQ.2} GO TG 40
IF (DESVAL(1,iC0OMP).EQ.0.} IDES=2
GO 70 (10,20).,IDES
10 CNT=0ESVAL(1,ICOMP)
AMA=CESVAL(2, ICOMP}
AME=DESVAL(3,ICOMP)
GO TO 30
20 CNT=DEFAUL(1,15)
AMA=DESVAL(Z,15])
AME=DESVAL (3,15}
0 CONTINUE

AVERAGE TEMP AND REQUIRED AREA CALCULATIONS

YO W

TAAV={(TAI+TAG)}*.5

TEAV=(TEI+TED}*.5

AA1=AMA

AEI=AME

CALL DUCT (TAAV.PAI ,WAA,AALl,FAA,AMA,PSA,VA,1510G,1IFP])
CALL DUCT (TEAV,.PEI +WAE,AE1,FAE,AME,PSE,VE,ISI0,1IP)

C TUBE AREA ANO DIAMETER CALCULATIONS

DIAM=12.%SQRT(4./3.1416%{ AAL+AEL})
AAT=AAL/CNT

AET=AEL/CNT
DAT=SQRT(AAT/3.1416%4.)
DET=SQRT{AET/3.1416%4.)

FLUID VISCOSITY AND REYNOLDS NUMBER CALCULATIONS

e Nalal

VISA=.02+.0G00455%TAAV
VISE=.02+.0000455%TEAV
REA=PAI/VISAXVA/53 .54%DAT/TAAV*3600.
REE=PEI/VISE*VE/53.34%DET/TEAV%3600.
CKA=.000025%#TAAYV

CKE=.000025*TEAV
HA=CKA/DAT*.,022*%REA¥% .8
HE=CKE/DET*.022%REE*¥% .8

C DELTA TEMPERATURE CALCULATIONS FOR PARALLEL AND COUNTER FLOW
DT1=ABS(TEI-TAG)

DT2=ABS(TEQ-TAI)
IF (IWMEC(3,ICOMP).EQ.1) DTLI=ABS(TEI-TAI)
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C

40
50

60
70

80

IF (IWMEC(3,ICOMP).EQ.1l) DT2=ABS(TEQO~-TAC)
IF (ABS(DT1-DT2).LT+ul} DT1=DT2+.1
DTM=(DT1-DT2} /ALOG(DTL/DT2)

REQUIRED Q+TOTAL AREA,LENGTH AND WEIGHT CALCULATIONS

QDA=DTM/{(1l./HA+1./HE]}
HAO=STHERM (4 ,TAO,FAA)
HAI=STHERM(4,TAI,FAA)

Q=ABS (WAA*(HAO-HAIL) )
AREQ=Q/QCA%*3600.
FL=AREQ/3.1416/DAT/CNT
HL1=HL*12,

DET1=DET*]12.

DAT1=DAT*12.

RHO=.168

STR=50000.

IF (TAT.GT.1160..0R.TElI.GT.1160.) RHO=.286
IF (TAT.GT<1160..0RaTEl.GT.1160.} STR=70000.
THICE=PEI*DET1/2./STR
THICA=PAI*DIAM/2./STR

IfF (TFICE.LT..01} THICE=.01

IF (THICA.LT..01}) THICA=.01
WT=HL1%3.14159%(DET1*THICEXCNT+DIAM*THICA)*RHO
WTT=2 «%HKT

WATE(ICOMP)=UWTT
ALENG{ICOMP)=HLL

IF {(I0UTCD.NE.2} RETURN

IF { LNOT.ISIO) GO TO 140
HLI=HL1*CCNVER(1}
AREQ=AREQ*CONVER{4)
DATI=DAT1#CONVER(1})
DET1=DET1*CONVER(1}

WT T=WTT*CONVER(3)
DIAM=DIAMECONVER(1)
VA=VAXCONVER(2)
VE=VEXCCNVER({2)

GO TO 140

IF (DESVAL(4,ICOMP).EQ.0} IDES=2
GO TO (50,+60),IDES
BPR=DESVAL (4, ICOMP)

GO 7O 70

BPR=0.

CONTINUE

DELTP=DATCUT(1,ICOMP)
EFF=DATOUT (4, ICOMP)

WC P=CORFLU(NODEIP)/1.54572555
WCS=CORFLO(NODEIS)/1.54972555
IF (TE1.GE.TAI) WSCA=WCP

IF (TE1.LT.TAI) WSCA=KCS

IF (DELTP.GE..1) GO TO 100

IF (EFF.GE..S0} GO TO 90

IF (EFF.GE..85) GO 7O 80
WTT={703.8-10.5*%BPRI*WSCA/200.
GD T0 130
WTT={1040.-19.5%BPR)*WSCA/200.
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S0

100

110

120
130

140

150

160

170
180
190
200
210
220
230
240

GO TO 130
WTT=(1745.~44.1%BPR)*WSCA/200.
GO TO 130

1F (EFF.GE..90) GO TGO 120

IF (EFF.GE..85) GO TO 110
WTT=(57748-16.0*BPR}*WSCA/200.
GO TO 130
WIT=(794.5-19.6%BPR)*WSCA/200.
GO TO 130
WTT=(1275.—27.8%BPR)*WSCA/200.
WATE( ICCMP}=WTT

IF {IQUTCD.NE.2} RETURN

IF (LNOT.ISIO) GO TO 150
WTT=WTT*CGNVER(3)

GO TO 150

WRITE (10,170}

WRITE (10,180) HL1,AREQ.DAT1,DET1
WRITE (10,190)

WRITE (10,200) XMA,XME,WTT,DIAM
WRITE (10,210)

WRITE (10,220) VA,VE,REAsREE,CNT
RETURN

WRITE (10,230}

WRITE (10,240) WTT

RETURN

FORMAT (1H /14H srdksekskdaoiolsink f14H %

1/14H * %/ 13h wkkkdckdokokdk, 11)

FORMAT (32H LENGTH AREA DiM A
FORMAT (2FB.1+2F844,/}

FORMAT (30H M A ME WT
FORMAT (2F8.342F8.1,/)
FORMAT (39H VA VE RE A

FORMAT (5F8.0)
FORMAT (13H R HEX WEIGHT)
FCRMAT (F9.1}

END
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SLBROUTINE{ VALVWT)

PURPOSE

. e e e e

TRIS ROUTINE CALCULATES THE WEIGHT AND LENGTH
OF AlV.

CALLING ROUTINES

REQUIRED SUBROUTINES

STHERM
DLCTL

MCDIFICATICN HISTGCRY

DATE ID ANALYST DISCRIPTION

- — . — = ——

AUTHOR /LANGUAGE/DATE

E. GNAT , R. J. PERA/FCRTRAN IV/ 01 04 77

GLOSSARY

ﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂn(‘lﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

NAME ORIGIN USAGE DISCRIPTIGN
ICGMP ARG I/GC COMPONENT NUMBER
TSCA MATERIAL SCALER
IDES DESVAL/DEFAUL INDICATOR
NCDEI I INLET OF INNER
NCDEIO INLET OF OUTER
NCDEGI OUTLET OF INNER
NGDECOD OUTLET OF OUTER
NCOM OPPOSITE DUCTY
SPL SPECIFIC LENGTH
PN NUMBER OF PASSAGES
ANVI MACH INNER -

AMC MACH OUTER

RH HUB RADIUS INNER
RTIC TIP RADIUS INNER
RHOC HUB RADIUS OUTER
RTGC TIP RADIUS OUTER
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C WTSI INNER CYC WT/FT%%2
C WTSO, OUTER CYC WT/FT¥*2
C HWTSW WALL WT/FT**2

c 7171 TEMPERATURE INNER
¢ TT0O TcMPERATURE OQUTER
¢ PI PRESSURE INNER

¢ PO PRESSURE GUTER

C WAI AIRFLOW INNER

C HWAQ AIRFLOW OUTER

C FaAl FUEL/AIR INNER

C FAC FUEL/AIR OUTER

¢ GI GAMMA INNER

C GO GAMMA GUTER

C Al ARZA INNEK

C AC AREA OUTER

C HWTIC INNER CYC WT

C WTOC OUTER CYC WT

C WTWALL WALL WT

C  HWATC ACTUATOR WT

C WTOT TOTAL WT

C TLENG LENGTH

C

(G e 3e 2 e she e s o s e sk e e S e e ol sde oie e e o senle sfe o ofe ok ade e o e afe o sfeshooke e sl sl e e e ke ook e ek ke e ke o e sk ek e ek ek kR o
C

SUBROUTINE VALVWT (ICOMP) .
REAL *BDATINP,DATOUT,WTFy TOPRESsTOTEMP+FAR,CORFLO,VMACH,STATP ,ERRQ
1R, TOL,TOLT,TOLTT,DEPV,DTOL ,PERPF

Heode ek ke sheofe ek sfeoke ek e ek

* COMMON BLOCKS *
e sk e e ook e e ofeoke dokke ko

[aEeEeRaNe

COMMON /DBL/ DATINP(15,60) ,DATOUT(9,60) +WTF(40) ,TOPRES(40) ,TOTEMP(
140)+FAR(40),CORFLO(40),VMACH{40),STATP(40),ERROR(40},TOL,TOLT,TOLT
2T.DEPV(20),DTOL{20) ,PERPF(20)

COMMON /SNGL/ JM1,JM2,JP1;JP2,JCX,LOCTBL(S+60) yJCOMP(T70) 4 IWAY,NIT,
LITAB(70) s JCONF(60+4 )+ JTYPE(60) 4 JFLOW(TO), IDEDAP(15)sKKINDS(14425),
2NCOMP yNOSTAT,NITERyNFINISyNPASS,JCC,NTBL,NCTS,JCIND(20) ,JCDEP(20)
3JCVIND{(20) yJCVDEP(20) ,KDTYP(20), IDONE(60)

COMMON /WMECH/ IWMEC(7,60) sWATE(60) ALENG(60)yTLENG(40)}+RI(2,40),R
10(2+40)4DESVAL(15,60) +DSHAF(5)}+RPMT(60}, IWT,IPLT,IERR,I511,1510,10
2UTCD,NSTAG(60)

COMMON /CONVER/ CONVER({15)

COMMON /DEFAUL/ DEFAUL(15,20)

LOGICAL IWT,IPLT.IERR,ISII,ISIO

INITIALIZE INPUTS

YOO

IF (IWMEC(3,ICOMP}.1LT.0) RETURN

TSCA=1.

IDES=1

IF {(IOUTCD.GT.1} WRITE (10,100) IWMEC(1,ICOMP),ICOMP,I0OUTCD
IF (IWMEC(2,ICOMP).EQ.2) GO TO 10

NCOEII=JCONF(ICOMP, 1)

NODECI=JCONF{ICOMP,3)

NCCM=IWMEC(3, ICOMP}
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10

WO

40

moon

NODEIC=JCONF{NCGM, 1)
NODEQC=JCONF(NCOM,3)
GO TO 20
NGOEIC=JCCONF(ICCMP, 1}
NOGDEOC=JCONF( I1COMP,3)
NCOM=IWMEC (3, ICCMP)
NODEI I=JCONF{NCOM,1)
NODEIG=JCONF(NCOM,3)
INMEC (3 4NCOWM)==1COMP
IF (DESVAL(1,ICGMP).EQ.0.) IDES=2
GO TO (30+50)4+1DES

LOAD DESVAL INPUTS

SPL=CESVAL(1,ICOMP)

PN=DESVAL (2, ICGMP)

AMI=DESVAL(3,ICCMP)

AMO=DESVAL(4, ICOMP)

IF (DESVAL{(5,1CCMP).EQ.0.) RH=RI(2,NODEII)}
IF (DESVAL(5,ICOMP)«GT.0.) RH=DESVAL(5,ICCMP)

IF {ISIT.AND.DESVAL(541C0MP).GT«0.) RH=RH/CONVER(L]}
IF (DESVAL(5,ICCMP) L T«0s) IRH=ABS(DESVAL(5,ICOMP}}

IF (DESVAL(5, ICOMP).LT740.) RH=RI(2,IRH)
IRHO=1 |

IF (DESVAL(&,ICOMP).EQ.0.) IRHO=2
TTI=TCTEMP(NGDEII}

TTG=TOTEMP(NGDE10}

IF (IRHC.EQ.2) GO TC 40
WTSI=DESVAL(6,ICOMP)

WY SO=DESVAL(7,1COMP) .
WYSW=DESVAL(8,ICOMP)

IF (LNOTJ.ISII) GO TO 70
WTSI=HTSI/CONVER(T])

WTSO=wTSO/CONVER(T)

HTSW=WTSW/CONVER(T]}

GO 70 70

WTSI=1l.1

WTSO=1.1

WisShW=1.1 ’

IF (TTI.GT.11604+40ReTT0GT«11604) TSCA=1.7
GG TC 70

LOAD DEFAUL INPUTS

SPL=DEFAUL(1,17)

PN=DEFAUL(2,17])

AMI=DEFAUL(3,17)

AMO=DEFAUL(4,17)

IF (DEFAUL(5+17}.EQeO.) RH=RI(2,NODEI1}

IF (DEFAUL(5,17).GT.0.) RH=DEFAUL(5:+17)

IF (1S11.AND.DEFAUL(5,17).6T+0.) RH=RH/CONVER(1}
IF (DEFAUL(5,I7}.LT.0.) IRH=ABS(DEFAUL(5417})
IF (DEFAUL(5,17).LT+0.) RH=RI(2,IRH]

IRHO=1

IF (DEFAUL(6,17).EQ.0.) IRHO=Z
TTI=TCTEMP(NGDEII)
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TTC=TCTEMP(NODEIO)

IF (IRHC.EQ.2} GO TO 60
WTSI=DEFAUL{6,17)
WTSO=DEFAUL(7,17)
WTSW=DEFAUL(8,17)

IF (LNOT.ISII) 60 TO 70
WTSI=WTSI/CONVER(T)
WTSO=WTSO/CONVER(T)

WT SW=WTSW/CONVER(T)

GO TO 70

WTSI=1l.1

WTS0=1.1

WTSW=1,1

IF (TTI.6Te1160..0R.TT0.GT.1160.) TSCA=1.7

DETERMINE DUCT ARES

PIE=3.1415926

WAI=WTFI(NCDEII)}

WAD=WTF(NODEIOQ)
PI=TOPRES{NODEI1})*144.
PO=TOPRES(NODEIQO)*144%.
FAI=FAR{NODEII}

FAC=FAR(NCDEIQ)
GI=STHERM{S,TTI,FAI)
GO=STHERM(5,TTO, FAQ)

AI=0.

AQD=0.

CALL DUCTL (TTI,PI.WAL.GI,AMI,AI)
CALL DUCT1 (TTO,POsWAQ,GO,AMO,ACQ)
AA=(AQ+AI) /2.

DETERMINE VALVE DIMENSIONS AND WEIGHTS

RTIC=SQRT(AI /PIE*144. +RH*%2)
RHOC=RTIC

RTGC=SQRT{AG/PIE#144, +RHOCH*%2)
VLENG=SPL*SQRT{&4.*AA/PIE*144.)

RMEAN=SQRT (AA/PIE%144  +RH¥*2 )
WTIC=2.*PIE*RH*VLENG*WTSI/144.*¥TSCA
WTCC=2.%PIE*RTOC*VL ENG*WT SO/ 144 .%TSCA
WTWALL=(3.927%RMEAN+] .25% PN# { RTOC~RH ) )*VLENG=HTSW/ 144 .*¥TSCA
WTOT=HTIC+WTOC+WTWALL

WACT=0.

IF (IWMEC(4,ICOMP).EQ.0) GO TO 80

WACT=0ol*WTGT

IF (WACT.LT.10.) WACT=10.

IF (WACT.GT.40.) WACT=40.

WTOT=WTOT+WACT

STORE WEIGHTS AND DIMENSIONS
WATE(ICOMP)=WTOT/2.
WATE(NCCM}=WTOT/2.

ALENG(ICOMP)=VLENG
ALENGINCOM)I=VLENG
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RI(1+NGCDEII)=RH
RO(1,NODEII}=RTIC
RI(1,NODEIQ)=RHIC
RO(14NODEIG)=RTCC
KI(24NODEOI)=RH
RO(2,NODEQTI)=RTIC
RI(2,NODEGGC) =RHGC
RO(2,NGGEQO)=RTCC

IF {(I0UTCD.LE.L} RETURN

WRITE QUTPUT

OO

IF (.NOT.ISIO) GO TO SO

RH=RH*CCNVER(1)

RTIC=RTIC*CONVER(1)

RHCC=RHCC*CONVER({1)

RTOC=RTCC*CONVER({1)

VLENG=VLENG*CONVER (1)

AI=AI*CCNVER(4}

AD=AC*CONVER( 4)

RMEAN=RMEAN*CONVER (1)

WTIC=WTIC*CONVER(3)

WTOC=WTCC*CONVER(3)

WTWALL=WTWALL*CONVER(3)

WACT=WACT*CONVER(3)

WTCT=WTCT*CONVER(3) )
90 WRITE (104110} RH4RTIC,RHGCFTOC,VLENGAI yAG,RMEAN

WRITE (10,120} WTIC,WTOC ,WTWALL WACT,WTOT )

RETURN

c .

100 FORMAT (1H /14H seseskdkskskdrdendmsk fJ4H * %/&4H % JA4413,3H =
1/14H % % /13H wsokdokdkkkk, 1)

110 FORMAT (/46H RHUB=42X+F642+5X96H RTIP=,2XFbe2s5X, Tt RHOUT=41X,Fb.
129/17H RTCUT=|1X7F6o215X16H LENG=,2X,F6.2,5XQ7H AREAI=QIX7F601!/v?
2H AREAD=,1X F6eal1y5XeTH RMEAN=41X,F 6.2}

120 FOFMAT (/4+13H WT INNER CYC33XsF6.145Xs12HWT QUTER CYL¢3XeF6als/412
1H WT CF WALLS,3XyF6.135X910H WT OF ACT 45X 4Fbels/+15H TOTAL VALVE W
2T+ 3X,F6.1)

END
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