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Cover Gas Flow Analysis Module for Super-COPD

Takashi Iwasaki*
Hiroaki Ohira**
Akira Ohtaki#**

[Abstract]

A cover gas flow analysis module (FG) for Super -COPD was developed to
simulate free surface behavior in sodium components and its effects on plant
system dynamics. The module can be used with other modules of Super-COPD
defining by the input data.

Development df the module enables to simulate the plant dynamics for
various configulations and compornents of LMFBRs.

The present paper describes analysis models, program algorizm and detailed

information regarding usage of the module.

* Nuclear Energy Syétem Inc. .
#% Thermal Hydraulic Research Section, Advanced Technology Division, 0-arai Enginnering Center
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%511 ARF—50/2)

* SUPER COPD
* CALCULATION MODEL

x : PNC DOUBLE TUBE LEAK DETECTION SYSTEM
* MOJULE : FG
* CASE NO : CASEl

ENAMAAL
NINTAL = 0, IPINIT = 1,
DELT = 0,01, TMAX = 0.0,
OUTTIM(1) = 0.0, 10.0,100.0, 1000. 0, 1. 0E+20,
OUTDEL(1) = 1.0, 5.0, 10.0, 100.0, 100.0,
NUMREC = 25,
TORSTA = 0, RSTART = 0.0,
RSTTIM(1) = 0.0, 100. 0, 1000.0, 1. 0E+?0
RSTDEL (1) =50.0,100.0, 100.0, 1. 0E+20,

&END

ENAMAAZ
NOFLWN = 1,
NPFLW¥N (1) = 7,
NQFLWN(1,1) = 2, 2, 2, 2, 2, 2, 2,
NRFLWN(1,1) = 1, 2, 3, 4, 5, 6, 7,
WNOMFN (1) = 100.0,
NOPRSN = 1,
NPPRSN (1) =5,
NQPRSN (L, 1)= 2, 2, 2, 2, 2,
NRPRSN(1,1)=1, 2, 3, 4, 5,

&END

&NAMFGL
NNFG =1,
IMDLFG (1) = 1, JNETFG (1) = 2,
DMAXFG (1) = 1.0, DMINFG(1) = 0.01,
TMAXFG (1) = 100000.,
FMAXDT (1) = 2.0, FMINDT (1) = 5
IPSTFG (1) = 2, IPTRFG (1) =
OUTFG(1, 1)= 20.0, 40.0, 60. 0, 80. 0,
IENDL(1) = 100000, ICENDL (1) = 1000,
FCONVL (1) = 1.0E-6, DPEPS(1) = 1.0,
KOPTP (1, 1) = 4% 1
KOPTV(1,1) = 4%
KOPTF (1,1) = 5%1
KOPTA(l.l) = G-

&END '

ENAMFG2
NNOD(1) = 4, NPAS(1) =5,
JNOD(1,1,1) = 4, jNOD(2,1,1) =1,
JNOD(1,2,1) = 4, JNoD(2,2,1) = 1,
JNOD(1,3,1) =1, JNOD(2,3,1) = 2,
JNOD(1,4,1) = 2, jNOD(2,4,1) = 3,
JNOD(1,5,1) = 3, JNOD(2,5,1) = 4,
APRESO(1,1) = 4%21. OE+4,
ATEMPO (1,1) = 496. 0, 40. 0, 40. 0, 300. 0,.
VOLMO(1,1) = 0.007,0.5,0.5,0.007,
FMASO (1,1) = 5%0.0,
AREA(1,1) = 1.240E-6,7.034E-6, 3%2. 190E -4,
AVLVO(1,1) = 1.240E-6, 7. 034E-6, 3*2. 190E-4,
IFRIC(1,1) = 2,4%],
ALENG(1,1) = 2%17.0,2.7,35.8,9.0,
DEQVO(1.1) = 1.0E-5,4.887E-4, 3%0. 0167,
COEFO(1,1) = 2%1.5,1.0E+8,1.0, 1. 0E+8,
CLBYD(1,1) = 2%0.0, 60. 0, 380. 0, 120. 0,
EPSll(l 1) = 5%50.0E-6,
NVIS = 4,
\RTEMP(I) = 0.0, 200.0, 400.0, 600.0,
ARVIS (1) = 1. 16E-5, 3. 17E-5, 5. 43E-5, 7. 68E-5,

—_ 15_
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511 Ah7F—%(2/2)

NCOMP (1) =1,
NOCMP(1,1) = 4,
NUPTNK(1,1) = 2,
NPF(1,1) = 3,
CPRES(1,1,1) = 0.0, 21.0E+4, 42. 0EH4,
CFLOW(1,1,1) = 0.0, 0.02, 0.04,
&END
&NAMEIN
SUMTIM (1) = (.,50.,100.,1000., 100000.,
SUMDEL (1) = 2., 5, 10., §&0., 100.,
&END
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® 512

*xkFGSTAT (1) OUTPUTsekok
ETFG( 1) = 0. 00000E+00

--MODULE FG( 1)

) RATRER

IOUTFG( 1)= 1
INITIAL STATE CALCULATION‘ENDED~---

NODE PRES TEMP VOLM GAMA WEIT
NO. ( ATA) ( T) ( M3 ) ( KG/Mook3 ) ( KG )
1 2.09805E+01  4.96000E+02  7.00000E-03  1.28546E+01. 8. 99824 E-02
2 2.09002E+01 4. 00000E+01  5.00000E-01  3.14523E+01  1.57261 E+01 (1)
3 2.10994E+01  4.00000E+01  5.00000E-01  3.17521E+01  1.58761 E+01
4 2. 10669E+01  3.00000E+02  7.00000E-03  1.73216E+01  1.21251 E-01
PATH CONECTED FLOW RSIS AVLY PRES (IN) PRES (OUT)
NO. NODES ( XKG/S ) (Moek2) (KG/M 4x2) KG /M#ex2)
1 4 1. 4, 84829E-10 1.91859E+12  1.24000E-06  2.1066 9E+05 ~ 2. 0Y805E+05
2 4 1 9, 85238E-06 1. 49499E+05  7.03400E-06  2.1066 9E+05  2.09805E+05
3 1 2 9. 85286E-06 1. 00000E+08 2. 19000E-04  2.0980 S5E+05 2. 09002E+05
4 2 3 9, 85394E-06 0. 00000E400 2. 19000E-04  2.0900 2E+05 2, 10994E+05S
5 3 4 9, 85287E- 06 1. 00003E+08  2.19000E-04  2.1099 4E+05 2. 10669E+05
PR ERRER
(VEEEFz v 7 MPREHAEROESN, RELVEEZHE
wE . —P/(R*T)
J—FY¥o  [EJ (kg/nta) [EEK imBE (k) TR (kg/nd)
1 2. 09800E+01 21.22 4. 96000E+02 1. 28543E+01
2 2. 09013E401 21,22 4. 00000E+01 3. 14540E+01
3 2. 10983E+01 21.22 4. 00000E+01 3. 17504E+01
4 2. 10664E+01 21.22 3. 00000E+02 1. 73212E+01

BHEDS U)ommt—&
Q) FEEF = v 7 MR ENEAEROMES VKN LR
IR RSIS=KO+{ {L/De+(L/De)Ol
() ANF—%
73 A No. Ko L (m) De (m) (L/De)0
1 1.5 17.0 1.0X10'5 0.0
2 1.5 17.0 4,887X10 0.0
3 1.0X108 2.7 1.67%X10°2 60.0
5 1.0X108 9.0 1.67%X10°2 120.0
(b) BEIBIR AL
7% Z No. Vg (w/s) EHEEMEGREK (m'/s) Re¥ () EEBAR 11308
1 4.84829X10°6 2.65702X10°6 8. 49540%X10°5 1.13002X106 1,92104X10!2
2 0.85238X10°2 2.65702X10'6 1,48540X10*1 4,30861X100 1,49881X1005
3 9.85286X10°3 1.93945X10'6 3.01368X10* 2.12365X10° 1.00000X1008
5 9.85287X103 1.40792X10% 1,68068X10*1 3.80799X100 1.00002X 1008

IRYIAT (2) DRSISE—F
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£ 5.2-1

SUPER COPD

MOJULE
CASE NO

* * x x #*

&NAMAAL
NINTAL
DELT
OUTTIM (1)
OUTDEL (1)
NUMREC
TORSTA
RSTTIM (1)
RSTDEL (1)

OO

&END
&NAMAAZ
NVLVN
NVNVLV (1)
NVNVLY (1)
TVNMAX (1)
XVLVN {1, 1
1
)

It

YVLVN (1,
VNGAIN (1
NOFLWN

1
NRFLWN (1, 1
WNOMFN (1)
NOPRSN
NPPRSN (1)
NQPRSN (1, 1)
NRPRSN (1, 1)
NOVLVN
NPYLVN (1)
NQVLVN (1,
NRVLVN (1,

—
~— —

&ENL

&NAMFG1
NNFG
IMDLFG (1)
TMAXFG (1) =
DMAXFG (1)
FMAXDT (1)
[ENDL (1)
FCONV1 (1)
KOPTP (1, 1)
KOPTV (1, 1)
KOPTF (1, 1)
KOPTA(1, 1)
KOPTAL(1,1)

—

nog nn

IPSTFG (1)
OUTFG (1, 1)
&END
&NAMFG2
NNOD (1)
JNOD(1,1,1
APRESO(1, 1
ATEMPO (1, 1
VOLMO (1, 1)
FMASO (1, 1)
AREA(1,1)
AVLVO (1, 1)
IFRIC(1,1)
ALENG(1,1)
DEQVO(1,1)

s

O &
o -
O [=]
o~

ARF—%(1/2)

CALCULATION MODEL
: 2 NODE .
: FG

1 PASS 1 VALVE

CASE2

(=]
o~

IPINIT
1, TMAX
, 10

1

0, 100. 0, 1000. 0, 1. OE+20,
0, 1.0, 100.0, 100.0,

O

:\n—'oo

RSTART = 0.0,
00. 0, 1000. 0, 1. QE+20,
00.0, 100.0,1.0E+20,

=

[

—

, NVNNUM (1) =

5.0,10.0, 1. OE+10,
,0.0,1.0,1.0,
, IVNST(1) =

ol SP

[
o =

—

-
" -

N —
w

—

JNETFG (1)

1,
100000. ,

1.0, DMINFG (1)
3.0, FMINDT (1) = 0.5,
100000, ICEND1 (1) = 1000,
1. 0E-6, DPEPS (1) = 1.0,
2%1,

2%-1,

=1, KOPTAZ (1, 1)
2, IPTRFG (1) =
10. 0, 20. 0, 30. 0, 150. 0

2

NPAS(1) =1,
: NOD(2,1,1) =
+4, 2. 033EH4,

—- 18..

200. 0,

0. 005,

* % ¥ %
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COEFO(1,1)
CLBYD(1,1)
EPSI1(1,1)
XVLVO(1,1)
COEFV(1,1)

NVIS =4,
ARTEMP (1) = 0.0, 200.0, 400.0, 600.0,
ARVIS (1) = 1,16E-5, 3. 17E-5, 5. 43E-5, 7. 68E-5,
&END
............... 4 I3 JE N WA N 2 N Y B A N | 3 o Jo% & 8.4 & NoviE boa kot 3 p A A e EEES T EEENEE] et it
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--+-MODULE FG( 1) INITIAL STATE CALCULATION ENDED----

NODE PRES TEMP VOLM GAMA WEIT

NO. ( ATA) { ¢C) ( Mack3 ) ( KG/Mk3 ) ( XG )
1 4, 28330E+00  4.00000E+01  1.20000E+00 6, 44586E+00  7.73503 E+00
2 2.03300E+00  4.00000E+01 1. 20000E+00  3.05942E+00  3.67131 E+00

PATH CONECTED FLOW RSIS AVLV PRES (IN)
NO. NODES ( KG/S ) (M#k2) (KG/M #x%2)
1 1 2 0. 00000E+00 CRIT 0. 00000E+00  0.00000E+00 4. 2833 OE+04

sk REAL TIME OUTPUT - MODULE FG( 1) sk«
ETFG( 1) = 0.15050E+03 DELTFG( 1) = 0.10000E+01

NODE PRES TEMP VOLM GAMA WEIT
NO. ( ATA) ( ¢) { M*x3 ) ( KG/M¥x3 ) ( KG )

1 3.15815E400  4.00000E+01  1.20000E+00 4, 75264E+00  5.70317 E+00

2 3.15815E400  4.00000E+01  1.20000E+00 4, 75264E+00 5. 70317 E+00

PATH CONECTED FLOW RSIS AVLV PRES (IN)
NO. NODES ( KG/S ) (Mkee2) (KG /MAx2)
1 1 2 0. 00000E+00 C 00000E+00  3.00000E-05 3. 15815E+04

W FetEF ¥
ZEAOTNT y HFAER
0. 0F» 7.73503+3. 67131=11. 40634kg
150. 0} 5.7031745. 70317=11. 40634kg —HT 5,

- 20—

PRES (OUT)
KG /Msex2)
2. 03300E+04

PRES (OUT)
KG /Mskk2)
3. 15815E+04
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* SUPER COPD *
* CALCULATION MODEL *
* : MONJU 2-TH COVER GAS LOOP *
* MOJULE : FG ‘ *
* CASE NO : CASE3 *
&ENAMAAL
NINTAL = 0 IPINIT = 1,
DELT = 0.01, TMAX - = 150.0,
NUMREC = 25, IORSTA = 0, RSTART = 0.,
OUTTIM(1) = 0.0, 120.0, 1800.0, 1.0E+10,
OUTDEL(1) = 1.0, 2.0, 5.0, 5.0,
RSTTIM(1) = 0., 1000000. ,
RSTDEL(1) = 5600. 1, 5600. 1,
&END
&ENAMAAZ
NFLEN = 2,
NENPAS( 1)= 8, NFNNET( 1) = L, IFNMAX( 1) = 133,
FNGAIN( 1) = 1.0, IFNST{ 1) = 2,
XFLWN (1, 1) =
0. 00, 1.01,

2.01, 3.01, 4,01, 5.01, 6.01,
7.01, 8.01, 9.01, 10.01, 11.01, 12.01, 13.01,
14.01, 15.01, 16.01, 17.01, 18.01, 19.01,  20.01,
21.01, 22.01, 23.01, 24.01, 25.01, 26.01, 27.01,
28.01, 29.01, 30.01, 31.01, 32.01, 33.01, 34.01,
35.01, 36.01, 37.01,  38.01, 39.01, 40.01,  41.01,
42,01, 43.01, 44.01, 45,01, 46.01, 47.01,  48.01,
49.01, 50.01, 51.01, 52.01, 53.01, 54.01, 55.01,
56.01, 57.01, 58.01, 59,01, 60.01, 61.01, 62.01,
63.01, 64.01, 65.01, 66.01, 67.01, 68.01,  69.01,
70.01,  71.01, 72.01, 73.01, 74.01, 75.01,  76.01,
77.01, 78.01, 79.01, 80.01, 81.01, 82.01, 83.01,
84.01, 8501, 86.01, 87.01, 88.01, 89.01,  90.01,
91.01, 92.01, 93.01, 94.01, 95.01, 96.01,  97.01,
98.01,  99.01, 100.01, 101,01, 102.01, 103.01, 104.01,
105.01, 106.01, 107.01, 108.01, 109.01, 110.01, 1l11L.01,
112.01, 113.01, 114.01, 115.01, 116.01, 117.01, 118.01,
119.01, 120.01, 122.01, 124.01, 126.01, 128.01, 130.01,
132.01, 134.01, 136.01, 138.01, 140.01, 142,01, 144.01
\FLWN(l, 1) =
1031.30, 1025.90, 969.35, 885.26, 805.68, 737.01, 678.61,
628.43, 584.46, 545.22, 509.93, 478.07, 449.27, - 423.19,
399.52, 378.00, 358.37, 340.43, 323.99, 308.90, 295.02,
282.19, 270.35, 260.03, 251.14, 243.43, 236.71, 230.82,
225.64,  221.05, 216.99, 213.33, 209.99, 206.94, 204.15,
201.57, 199.20, 197.01, 194,93, 192.83, 190.72, 188.61,
186.52, 184.46, 182.43, 180.43, 178.16, 175.59, 172.78,
169.81, 166.74, 163.58, 160.38, 156.92, 152,82, 148.28,
143.50, 138.62, 133.78, 129.06, 120.71, 84.67, 53.89,
26.51, 13.62, 11.98,  11.80, - 11.79, 1.77, 11.74,
11.71, 11.68, 11.66, 11.65, 11,64, 11.62, 11,58,
11.53, 11.47, 11.40, 11.33,  11.26, 11.20, 11,14,
11.08, 11.03, 10.98,  10.94, 10.90, 10.88,  10. 85,
10.83, 10.82, 10.81, 10.80, 10.79, 10.78,  10.78,
10.78, 10.79, 10.80, 10.82, 10.84, 10.87,  10.90,
10.94, 10.98,  11.02, 11.05, 11,09, 1112, 11.15,
11.18, 11.20, 11.22, 11.24, 11.25,  11.26, 11.27,
11.28, 11.29, 11.29, 11.27, 1l.24, 11.20, 11,16,
11.11, 11.06, 11.02, 10.98, 10.96, 10.94,  10.93,
NENPAS( 2)=. O, NFNNET ( 2) = 1, IFNMAX ( 2) = 133,
FNGAIN( 2) = 1.0, . IFNST( 2) = 2,
XFLWN (1, 2) =
0. 00, 1.01, 2.01, 3.01, 4.01, 5.01, 6. 01,
7.01, 8.01, 9.01, 10.01, 11.01, 12,01, 13.01,
14.01, 15.01, 16.01, 17.01, 18.01,  19.01,  20.01,
21.01, 22.01, 23.01, 24.01, 2501, 26.01, 27.01,

_21_




PNC PN9460 95-002

£ 53 AhF-—%(/5
28.01, 29.01, 30.01, 31.01, 32.01,
35.01, 36.01, 37.01, 3801, 39.01,
42.01, 43.01, 44.01, 45.01, 46.01,
49.01, 50.01, 51.01, 52.01, 53.01,
56,01, 57.01, 58.01, 59.01, 60.01,
63.01, 64.01, 65.01, 66.01, 67.01,
70.01, 71.01, 72,01, 73.01, 74.01,
77.01, 78,01, 79.01, 80.01, 8.0l,
84.01, 85.01, 8.01, 87.01, 88.01,
91.01, 92.01, 93.01, 94.01,  95.01,
98.01,  99.01, 100.01, 101.01, 102.01,
105.01, 106.01, " 107.01, 108.01, 109.01,
112.01, 113.01, 114.01, 115.01, 116.01,
119.01, 120.01, 122.01, 124.01, 126.01,
132.01, 134.01, 136.01, 138.01, 140.01,
YFLWN(1, 2) =
1031, 30, 1025.90, 969.35, 885.26, 805,68,
628.43, 584.46, 545.22, 509.93, 478.07,
399.52, 378.00, 358.37, 340.43, 323.99,
282.19, 270.35, 260.03, 251.14, 243.43,
225.64, 221.05, 216.99, 213.33, 209.99,
201.57, 199.20, 197.01, 194.93, 192.83,
186.52, 184.46, 182.43, 180.43, 178.16,
169.81, 166.74, ~163.58, 160.38, 156.92,
143.50, 138.62, 133.78, 129.06, 120.71,
26.51, 13.62, 11.98, 11.80, 11.79,
11. 71, 11.68, 11.66, 11.65,  11.64,
11.53, 11.47, 11.40, 11.33,  11.26,
11.08, 11.03, 10.98, 10.94,  10.90,
10. 83, 10.82, 10.81, 10.80, 10.79,
10.78,  10.79, 10.80, 10.82,  10.84,
10.94, 10.98, 11,02, 11,05  11.09,
11.18, 11.20, 11.22, 11,24,  11.25,
11.28, 11.29, 11.29, . 11.27, 11.24,
11.11, 11,06, 11,02, 10.98,  10.96,
NVLVN = 1, NVNVLV(1) = 1, NVNNUM(Q1) =
TVNMAX (1) = 4, VNG\IN(l) = 1.0, IVNST(1
XVLVN(1,1) = 0.0,2.0,3.0,1.0E+10,
YVLVN(1,1) = 0. o.o 0,1.0,1.0,
NOTEMP = 1,
NPTEMP (1) = 4,
NQTEMP(1, 1) = 5, 6, 7, 8,
NOFL®N = 2,
NPFLWN (1) = 10, 2,
NQFLWN(, 1) = 1, 1, 1, 1, 1, 1, 1, 1,
NRFLWN(1, 1) = 1, 2, 3, 4, 5, 6, 7, 8,
NQFL¥N (1, 2) = 2, 2,
NRFLWN (1, 2) = 1, 2,
NOPRSN = 2,
NPPRSN (1) = 8, 3,
NQPRSN(1, 1) = 1, 1, 1, 1, 1, 1, 1, 1,
NRPRSN(1, 1) = 1, 2, 3, 4, 5, 6, 7, 8,
NQPRSN(1, 2) = 2, 2, 2,
NRPRSN(1, 2) = 1, 2, 3,
NOVLVN = 1,
NPVLVN (1) = 2,
NQVLVN(, 1) = 1, 2,
NRVLVN(1, 1) = 2, 2,
&END
&NAMFN1 .
NNFN =1, IMDLFNQ1) =1, JNETF
DTIMFN(1,1) = 0.,100000., DDELFN(i,1) =
TMAXFN (1) = 1, 0QE+10,
IPSTEN (1) = 2, IPTRFN (1) = 0,
OUTFN(1,1) =120.0, 1.0E+10,
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33.
40.
47.
54.
- 6l
68.
75.
82.
89.01,
96. 01,
103.01,
110. 01,
117. 01,
128.01,
142.01,

737.01,
449, 27,
308. 90,
236.71,
206. 94,
190. 72,
175. 59,
152, 82,
84. 67,
11.77,
11. 62,
11. 20,
10. 88,
10. 78,
10. 87,
11. 12,
11. 26,
11. 20,

10. 94,

9

-y

) = ?

dl

N(1) =
0.1,

34.01,
41.01,
48.01,
55. 01,
62. 01,
69.
76.
83.
90.
97. 01
104. 01,
111. 01,
118.
130.
144.

01,
01,

01,
01,

678. 61,
.19,
.02,
. 82,
.15,

2. 78,
.28,

53. 89,

.74,
. 58,
. 14,
10. 85,

. 90,
15,
.27,

.93,
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&END
&NAMFN2

NFFN(1) = 7,

NPT1(1,1) = 1,2,3,1,2,3,4,

NPT2(1,1) = 2,3,4,5,6,7,8,

JPT1(1,1) =5, 1, 2, 3,

JPT2(1,1) =1, 2, 3, 4,

JPTF(1,1) = 4, 1, 2, 3,

JPTX(1,1) =-1, 1, 1, 1,

NEFN(1,1) = 1.2.1,1.1,1.L

ALCF(1,1) = 0.7566, 172, 62, 3. 7233, 0. 321, 3. 495, 0. 4793, 6. 6,

WINT(1,1) =2%1035.0, 1032. 2222, 2%0. 0, 2, 7778, 0. 0,

NDFN(1, 1, 1) =1,

JTAV(L,1, 1,1) = 10,

NDFN (1, 2,1) = 1,1,

JTAV(L, 1, 2,1) = 11, JTAV(L, 2, 2,1) = 12,

NDFN(1. 3,1) =1,

JTAV(L, 1, 3,1) = 13,

NDFN (1, 4,1) =1, JTAV(L, L, 4,1) = 14,
NDFN(1, 5,1) =1, JTAV(L, 1, 5,1) = 14,
NDFN(1, 6,1) =1, JTAV(L, 1, 6,1) = 15,
NDFN(1, 7.1) =1, JTAV(L, 1, 7,1) = 15
WDPO(1,1) = 3*1036. 1, 1036. 1, 100., 1036. 1, 100. ,

KWRN (1, 1,1)=1, DPRS(1,1, 1.1)-0 020E4, ALPH(L, 1, 1,1)=1.85,
KWRR (1, 1,1)=I, DPRR(1,1, 1,1)=0.020E4, ALPRQ1,1, 1,1)=l.85,
KWRN(1, 2,1)=2%1, DPRS(l,1, 2.1)=o 182E4, ALPH(I.l. 2,1)=1. 95,

DPERS (1,2, 2,1)=0.238E4, ALPH(1,2, 2,1)=2.0,
KWRR(1, 2,1)=2%1, DPRRQ1,]1, 2 )-0 182E4, ALPR(1,1, 2,1)=1.95,
DFRR (1,2, 2,1)=0.238E4, ALPR(1,2, 2,1)=2.0,
KWRN (1, 3,1)=1 DPRS(1,1, 3,1)=0.47E3, ALPH(1,1, 3,1)=1.85,
JAb 5.3 ABhF-%@/7)

KWRR (1, 3,1)=1, DPRR(1,1, 3,1)=0.47E3, ALPR(1,1, 3,1)=l.85,
KWRN (1, 4,1)=1, DPRS (1,1, 4,1)=0.3450E4, ALPH(1,1, 4,1)=2.,
KWRR (1, 4,1)=1, DPRR (1,1, 4,1)=0.3450E4, ALPR(1,1, 4,1)=2.,
KWRN (1, 5,1)=1, DPRS (1,1, 5,1)=0.0087E4, ALPH(1,1, 5,1)=2.,
KWRR(1, 5,1)=1,  DPRR(1,1, 5,1)=0.0087E4,ALPR(1,1, 5,1)=2.,
KWRN (1, 6.1)=1, DPRS(1,1, 6,1)=0.0479E3, ALPH(1,1, 6,1)=2.,
K¥RR (1, 6,1)=1, DPRR (1,1, 6,1)=0.0479E3, ALPR(1,1, 6,1)=2.,
K¥RN (1, 7,1)=1, DPRS (1,1, 7,1)=0.0869E3, ALPH(1,1, 7,1)=2.,
KWRR(1, 7,1)=1, DPRR(1,1, 7,1)=0.0869E3, ALPR(1,1, 7,1)=2.,
IEINT(1) = 1,

KELHD( 1,1)=1,2, 1, 4%0,

JELHD(1, 1,1)= 1, EINT(Q1, 1,1) = 3252.672,

JELHD(1, 2,1)= 2, 3, EINT(1, 2,1) = 2737.666, -5990. 338,
JELHD(1, 3,1)= 4, EINT(1, 3,1) = 6559. 555,

NOFN (1) = 4,

NSFN(1,1) =1, JSPAS(1,1,1) = 8, LSFN(1, 1,1) =1,
SINT(1,1,1) = -1035. 0000,

ISFN(l.l.l) =1,

JSXNET(1,1,1) = 1,JSXPAS(1,1,1) = §,

NSFN(4,1) = 1, JSPAS(1,4,1) = 9, LSFN(1,4,1) = 0,
SINT(1,4,1) = 1032.2223,

ISFN(1,4,1) =1,

JSXNET(1,4,1) = 1,JSXPAS(1,4,1) = 9,

NBFN (1) = 4, JBFN (1, 1) =5 6 7, 8

PBO(1,1) = 2%1.4397E4, 2%0.9991E4,

NLFN (1) = 4,

JLNOD(1,1) =5, 6, 7, 8, JLPAS(1,1) = 4, 5, 6, 7,
JLHIT(1,1) = 5, 6, 7, 8, THIT(1,1) = 4%329.0,

HEIT(1,1) = 4%0.00744,

ELVLY(1,1) = 5,5,5,5,

XLVLV(,1,1) = -4.762, -1.300, -1.299, 0.000, 100.0,
YLVLV(1,1,1) = 0.0, 6.82, 6.821, 12.42, 417.42,
XLVLV(1,2,1) = 0.0, 3.03, 5.41, 5.83,  50.0,
YLVLV(1,2,1) = 0.0, 12.03, 19.075,20.032, 134.70,
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XLVLV(1,3,1) = -9,761, -1.85, -1.849, 0.0, 100.0,
YLVLV(1,3,1) = 0.0, 14.35, 14.351, 21,38, 389.18,
XLVLV(1,4,1) = 0.0, 2.7, 271, 9.13, 50.0,
YLVLV(1,4,1) = 0.0, 11.36, 11.361,25.237,113.441,
KLVLA(L,1) = §5,5,5,5,

XLVLA(1,1,1) = -4.762, -1.300, -1.299, 0.000, 100.0,
YLVLA(L,1,1) = 1,97, 1.97, 4.05, 4.05,  4.05,

XLVLA(1,2,1) = 0.0, 3.03, 5.41, 5.83,  50.0,

YLVLA(1,2,1) = 2.38, 2.38, 2.38, 3.11, 3.11,

XLVLA(1,3,1) = -9,761, -1.85, -1.849, 0.0, 100. 0,
YLVLA(1,3,1) = 1.814, 1.814, 3.678, 3.678, 3.678,
XLVLA(1,4,1) = 0.0, 2.7, 2,71, 9.13, 50 0,

YLVLA(1,4,1) = 2,01, 2.01, 2 01. 2.01, 2,01,

NOFFN (3,1) = 1, I0FFN(1,3,1) = 2, JOFPAS (1, 3,1) =10,

OFLVL1(1,3,1)= 0.0, OFLVL2(1,3,1)=100.0,0FCNST(1,3,1) = 11,3837,
ICGFN(1,1) =5, 5, 5, 5,
JegNon(l,1) =1, 1, 2, 2, JCGNET(1,1) = 2,2,2,2,
ISHRNK (1) = 1, JSRL(1) =1, GCONL (1) = 0.848,
GMOLL(1) = 28.,
&END
&NAMFG1
NNFG =1,
IMDLFG (1) = 1, JNETFG (1) = 2,
TMAXFG (1) = 100000.,
DMAXFG (1) = 1.0, DMINFG (1) = 0. 001,
FMAXDT (1) = 2.0, FMINDT (1) = 0.5,
IEND1 (1) = 50, ICEND1 (1) = 30,

FCONV1(1) = 1.0E-6, DPEPS (1) = 1.0,

KOPTP (1,1) = 31,

KOPTV(1,1) = 2,2, -1,

KOPTF (1,1) = 2%i,

KOPTA(1,1) = 2,2,

KOPTAL(1,1) = 1, 2, KOPTA2(1,1) = 2,2,
KOPTV1(1,1,1)= 5, 6,KOPTV1(1,2,1)= 7, 8,
KOPTVN(1,1,1)= 1, 3,KOPTVN(1,2,1)= 2, 4,
IPJTFG(l) = 2, IPTRFG(1) = 2,
OUTFG (1, 1)= 1.0, 10. 0, 200. 0, 250. 0, 300. 0,

&END

&NAMFG2

NNOD(1) = 3, NPAS(1) =2,
INOD(1,1,1) = 1, JNOD(2,1,1) = 2,
JNoD(1,2,1) = 2, JNOD(2,2,1) = 3,
APRESO (1, 1) = 2.4727E+4, 2%2, 0321E+4,

ATEMPO (1,1) = 3%300. 0,

VOLMO (1,1) = 21.7,20.153,224.0,

FMASO(1,1) = 2%0.0,

AREA(1,1) = 1.085E-2,5.42E-3,

AVLVO(1,1) = 8.60E-3,4. 30E-3,

IFRIC(1,1) = 2%0,

ALENG(1,1) = 20.0,20.0,

DEQVO (1,1) = 2%0, 08,

COEFO(1,1) = 1.0E44,1. 0E+4
CLBYD(1,1) = 2%0.0,

EPSI1(1,1) = 2%50.0E-6,FRICO(1,1) = 2%1,0E+5,

XVLVO(1,1) = 0.0,1.0,

COEFV(1,1) = 167.0,87.5,

NVIS = 4,

ARTEMP (1) = 0.0, 200.0, 400.0, 600,0,

ARVIS (1) = 1,16E-5, 3. 17E-5, 5. 43E-5, 7. 68E-5,

NTBL (1) = ¢,

XTBL(1,1) = -4.76, -1.3, 0.0,3.03,

YTBL(1,1) = 24,7,17.88, 12.28,0.0,

NTBL (2) = 4,

XTBL(1,2) = -9.76,-1.85, 0.0,3.59,

YTBL(1,2) = 34.48,20.24,13.21, 0.0,
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&END

NTBL (3)
XTBL(1, 3)
YTBL(1, 3)
NTBL (4)
NTBL(1.4)
YTBL(1, d)

[52)

[ LI L T TR I

3 AhF—%(/5)

5,

21

0.0, 2.38, 2
18.72,11.68,10.72,

0.0,
12,

6.
7.2

96 10. 56,

0.0,
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SUBROUTINE FGCHEK

C
C ====MODULE SUBROUTINE====
C
C INPUT DATA CHECK ROUTINE
C
C
C
INCLUDE ( FGA )
INCLUDE ( FGM )
C
C
IF( NNFG . GT . KNFG ) WRITE(8,1000) NNFG, KNFG
C
DO 10 N =1, KNFG
IF ( IMDLFG (N). NE .1 ) WRITE (8, 1001) N, IMDLFG (N)
IF ( JNETFG(N). GT .KNFG ) WRITE (8, 1002) N, JNETFG(N) , KNFG
10 CONTINUE
DO 11 N =1, KNFG
IF( NPAS(N) . GT .KFFG ) WRITE(S, 1003) N, NPAS (N) , KFFG
11 CONTINUE
C
C

1000 FORMAT (/1X, "ok WARNING #o%k MODULE FG : NNFG =
1,12," > KNFG=",12," 111" )

1001 FORMAT (/1X, " %% WARNING %k MODULE FG : IMDLFG(,12,") =
1,12, THEN IT WAS NOT CALCULATED ]]]' ) |

1002 FORMAT (/1X, " ##% WARNING sk MODULE FG : JNETFG(,13,") =
1,12," > KNFG=",12," 111" )

1003 FORMAT (/1X, " ##% WARNING ##k MODULE FG : NFFG (', 12,”) =
1,12," > KFFG=",12," 111" )
RETURN
END
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SUBROUTINE FGCOMP (N, IT)

¢ MASS FLOW CALCULATION OF COMPRESSOR
====MODULE SUBROUT[NE====
INCLUDE ( FGA )
INCLUDE ( FGM )

C
[ T T
C

DATA PO, TO / 1.033E4, 273.151 /
C .......................................................................

NN = NUPTNK (N, [1)

PP = APRES (NN, II)

1J =2

CALL YDISTB( CPRES(1,N, II), CFLOW (1, N, I1), NPE (N, 11)

1 PP, ANS, 1.0,1J ) ‘

FCOMP (N, I1) = PO/RGAS/T0/3600. *ANS
C
C...

RETURN

END
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SUBROUTINE FGCONT (J1, NINT, TIME, ETMIN, IRSTAT )

C |

C ====MODULE SUBROUTINE====

C

C  CONTROL MODULE FG

C
CCCCCCCCCCCCOCCCCCCCCCCCeCCCCeCCCCeeheCCCeCCCCeCCCCCeCCCeCeecCCeCeeeeeee
C C
C %ARGUMENT VARIABLE C
C J1  INPUT ;=1 INPUT DEFAULT DATA C
C ; =2 INPUT RE-START FILE C
C ; =3 INPUT CHANGE DATA C
C ; =4 STATIC CALCULATION C
c ; =5 TRANSIENT CALCULATION C
C  NINT ;INPUT  ; HEATBALANCE CALCULATION NO. AT J1=3 C
C  TIME ;INGOUTPUT ; MAX OF MAX TIME AT J1=4 C
C ; NEXT TRANSIENT TIME AT J1=5 C
C  ETMIN ;INPUT  ; TRANSIENT TIME MESH NOW AT J1=5 C
C ~; EXECUTE THE MODULE IF MODULE TIME MESH = THISC
C  IRSTAT ;INPUT  ; =0 THIS JOB DOES NOT USE RE-START FILE c
C ; =1 THIS JOB USE RE-START FILE C
C ; =2 OUTPUT RE-START FILE (J1=5) C
C C
C C
C %ELEMENT SUBROUTINE USED BY MODULE FG C
C | C
C  YDISTB C
c | | C
CCCCCLCCCCCCCeCCCCeeCCCCCeCeCeCeCCCCCeeCCCeCCCCCCeCCCCCeCeCCCCCeceeeeeee
c

C

INCLUDE ( FGA )
INCLUDE ( FGM )

C
C
C
C
C
C
IF(JL .EQ. 1.OR. J1 .EQ. 3 ) THEN
CALL FGREAD( J1 )
C
c
C .
ELSE IF( J1 .EQ. 2 ) THEN
JR = 2
CALL FGRSTA (JR)
C
C
C

ELSE IF( J1 .EQ. 4 ) THEN

._.46_
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¢

C
DO 400 II= 1, NNFG
c
IF( IRSTAT  .EQ. 1 ) GO TO 400
IF ( IMDLFG (1) .EQ. 0 ) GO TO 400
c ‘ |
CALL FGSTAT (I1)
C
400 CONTINLE
C
C
C ,
ELSE IF( J1 .EQ. 5 ) THEN
C |
[F ( IRSTAT .EQ. 2 ) THEN
c
C  WRITE RE-START FILE
R =1
CALL FGRSTA (JR)
ELSE
C
DO 500 II= 1, NNFG
C |
IF( IMDLFG(I1).EQ. 0 . = ) GO TO 500
IF ( ETFG(IT) .GT. TMAXFG(II)) GO TO 500
IF( ETFG(I1) .EQ. ETMIN ) CALL FGTRNS ()
C .
IF ( TIME .GE. ETFG(II) ) TIME = ETFG(II)
C .
500 CONTINUE
C
END IF
C
C
END IF
C
RETURN
END
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C
C
C ====

1010

C..

SUBROUTINE FGFLOW (11)

CALCULATION OF FLOW AT PATH BETWEEN NODE
MODULE SUBROUTINE====

INCLUDE ( AAA )

INCLUDE ( AAP )

INCLUDE ( FGA )

INCLUDE ( FCM )

DIMENSION DUML (20), DUM2 (20)

DO 1140 J =1, N2AS(II)
IF (KOPTF (J, 11).EQ. -1)GO TO 1140

. VALUES SET
J1 = JNOD (1, J, IT)
J2 = JNOD (2, J, IT)
RP = APRES (J1, I1) /APRES (J2, IT)
Dp = APRES (J1, IT) -APRES (J2, I1)
AP = (APRES (J1, IT)+APRES (J2, I1)) /2.
AT = (ATEMP (J1, IT)+ATEMP (J2, 11)) /2.
AGAM] = GAMA (J1, IT)* (AP/APRES (J1, I1))#* (L. /AKAP)
AGAMZ = GAMA (J2, I1)* (AP/APRES (J2, I1) )%k (1. /AKAP)

DPRS (], II) =DP
KCRT(J,II) =0

. COMPRESSOR

IF (NCOMP (11).GT.0) THEN

DO 1010 N = 1, NCOMP(I1)

IF (NOCMP (N, 11). EQ. J) THEN
CALL FGCOMP (N, I1)
FMAS (J, IT) = FCOMP (N, IT)
GO TO 1140

END IF

CONTINUE

END IF

. VALVE AREA

IF (KOPTA(J, 11).GT.0) THEN
XVLV = VLVN (KOPTA2 (J, I1), KOPTAL (J, II))
AVLV(J, I1) = AVLVO(J, IT)*XVLV

END IF

. CRITICAL FLOW CHECK

IF (RP, LT, RPLIM . AND, RP.GT.1./RPLIM) THEN
NON CRITICAL FLOW
IF (KOPTA (J, 11). EQ. 1) THEN
IF (DP. LE. 0. 0) THEN
PCONT = RP#k (2, 0/AKAP) - RPsx ( (AKAP+1.0) /AKAP)
FMAS (J, 1I) = -AVLV (j, I1)*COEFV (J, 1I)

%  *SQRT (CRITC2*PCONT*APRES (J2, I1)*GAMA (J2, I1))

ELSE
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PCONT = (1.0/RP)ak (2. 0/AKAP) - (1. 0/RP)#k ( (AKAP+1,0) /AKAP)
FMAS(J, IT1) = AVLV(J, [1)*COEFV (J, 1)
% *SQRT(CRITCZ*PCONT*APRES(Jl T1)*GAMA (J1, 11))
END IF
IF (ABS (DP).LT. 1. OE-Q)FMAS (J, II) = 0.0
ELSE IF (KOPTA(J, I1).EQ.2)THEN
CV = COEFV(J, I1)
IF (DP, LE. 0. 0) THEN
GNM = GAMA (J2, 11)
TMP = ATEWP (J2, I1)
ROOT = SQRT (-DP*TMP/ (ARAIRG* (APRES (J2, I1) -1, 033E+4)))
FMAS (J, I1) = -GNM#%4, 139E- 4*CV*XVLV*R0OOT
IF (ABS (DP). LT. 1. OE-O)FMAS (J, II) = 0.0
ELSE ‘ :
GNM = GAMA (J1,11)
TMP = ATEMP (J1, I1)
ROOT = SQRT(DP*TMP/(ARAIRG*(APRES(Jl I1)-1.033E+4)))
FMAS (J, IT) = GNMkd4. 139E - 4%CVAXVLV*ROOT
IF(ABS(DP).LT.I.OE 0)FMAS(J, IT) = 0.0

END IF
ELSE
c . CALC. OF TOTAL RESISTANCE COEF.
IFX = IFRIC(J, IT)
ARX = AREA (], I1)

IF (IFX. EQ.0) THEN
RSIS(J,11) = COEF(J, 1I)
ELSE
FLX = FMAS (J, 1)
IF (DP,LT.0.) GAX = AGAM2
IF (DP. GE.0.) GAX = AGAM1

DEX = DEQVO (J, 11)

1] =2

CALL YDISTB( ARTEMP (1), ARVIS (1), NVIS
1 , AT, GASVIS, 1.0,1] )

ANX = GASVIS*1,033E4/AP

EPSIX EPSI1 (], I1)
FRICX = FRICO(J, I1)
FRIC = FGFRIC (IFX, FLX, GAX, ARX, ANX, DEX, FRICX, EPSIX)

RSIS(J, I1) = COEF (J, IT)+ (CLBYD(J, I1)+ALENG (J, II)/DEX)*FRIC

END IF
C ‘ = 2. *GY8*ARX%k2/RSIS (J, IT)
IF (DP.LT.0.0) FMAS(J,IT) = -SQRT (-1.0*C*AGAM2+DP)
IF (DP. GT.0.0) FMAS(J, II) = SQRT (1. O%C*AGAM1*DP)
IF (ABS (DP).LT. 1. OE-0)FMAS (J, I1) =
END IF
ELSE
C.. CRITICAL FLOW
C WRITE (6, %) J, ' CRITICAL FLOW

KCRT(J, 1) =1
IF (KOPTA (J, I1). EQ. 1) THEN
IF (RP. GE. RPLIM)

- 49—
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1 FMAS(J,II) = AVLV(J, [T)*COEFV (J, IT)
2 *SQRT (CRITCI*APRES (J1, [1)*GAMA (J1, I1))
TIF (RP. LE. 1. /RPLIM)
1 FMAS(J, I1) = -AVLV(J, [1)*COEFY (J, I1)
*SQRT (CRITC1*APRES (]2, [1)*GAMA (J2, 11))
ELSE |
CV = COEFV(J, 1)
IF (DP. LE. 0. 0) THEN
GNM = GAMA (J2, I1)
TMP = ATEMP (J2, I1)
ROOT = SQRT (-DP¥TMP/ (ARAIRG* (APRES (J2, I1) - 1. 033E+4)))
FMAS (J, IT) = -GNM#d, 139E-4*CV*XVLV*ROOT
IF (ABS (DP). LT. 1, 0E-0) FMAS (J, IT) = 0.0
ELSE
GNM = GAMA (J1, I1)
TMP = ATEMP (J1, I1)
ROOT = SQRT (DP*TMP/ (ARAIRG* (APRES (J1, I1) -1. 033E+4)))
FMAS (J, IT) = GNMskd, 139E - 4*CVHXVLV*ROOT
IF (ABS (DP). LT. 1.0E-0)FMAS (J, 1I) = 0.0
END IF
END IF
END IF
1140 CONTINLE

[aV)

[}

. PRINT OUT OF PATH DATA
WRITE (6, 6060)ETFG (I1)
WRITE (6, 6070)
DO 11040 J = 1, NPAS(II)
J1 = JNOD(1, ], 11)
]2 = JNOD (2, J, 1)
WRITE (6, 6080)
J, JNOD(1, J, I1), JNOD (2, ], I1), FMAS (J, I1), AREA(J, IT), AVLV (J, 1)
. APRES (J1, 1), APRES (J2, 1)
1040 CONTINLE

OO OO0 C OO0

6060 FORMAT (/1HO,’** FGFLOW #*  ETFG = ’,F8.3,
/IH .’ PATH ’,’ CONECTED ’,’ FMAS ')’ AREA
. AVLY ')’ PRES UP’,” PRES DOWN’)
6070 FORMAT (1H ,” No. ',” NODES ',” (KG/S) '," (Mwk2) ’,
(M2 ) ' ")
6080 FORMAT (1H , 2X, 12, 2X, 2X, 12, 1X, 12, 3X, 3 (1PE11. 3), 2X, 2 (1PE11. 3))
C
C...
RETURN
END
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FUNCTION FGFRIC (IOPT, FLOW, GAMA, AREA, ANUL, DEQV, FRICO, EPSI)

C
C  CALCULATION OF FRICTION LOSS COEFFICIENT
C .......................................................................
C % INPUT |
c IOPT : OPTION FOR RECTANGULAR PATH
c | 2 RECTANGULAR
C FLOY : FLOW RATE ( KG/S )
c EPSI  : PIPE INSIDE SURFACE ROUGHNESS (M )
c DEQV  :  HYDRAURIC DIAMETER (M )
c ANUL  :  KINETIC VISCOSITY OF FLUID ( Mk2/5 )
c GAMA  :  SPECIFIC WEIGHT OF FLUID ( KG/Msk3)
c FRICO : FRICTION FACTOR AT REYNOLDS NO.=0
C
C % OUTPUT
c FRICON :  FRICTION LOSS COEFFICIENT )
C .......................................................................
DATA EROR, NMAX / 1.E-3, 20 /
C .......................................................................
C
C ====MODULE SUBROUTINE====
C
C
FLAB = ABS (FLOW)
VELO = FLAB/GAMA/AREA
RELD = DEQVAVELO/ANUL
IF (RELD. LE. 2000. ) THEN
c
C ... LAMINAR-FRICTION FACTOR
FRIC = FRICO
IF (RELD. NE. 0.) THEN
FRIC = 64. /RELD
[F (I0PT. EQ. 2) FRIC = FRIC*1,5
END IF
ELSE
C
C... COLEBROOK OR PRANDTL-NIKURADSE EQUATION
ALPH = EPSI/DEQV/3.71
BETA = 2.51/RELD
XMAX = 20.
XMIN = 2,
DO 1030 [ = 1, NaX
XGES = (XMAXHXMIN) /2.
Yy = XGES+2. *ALOG10 (ALPH+BETA*XGES)

IF (ABS (YY) . LE. EROR) GO TO 1040
IF.(YY. GE.0.) THEN

XMAX = XGES
ELSE '

XMIN = XGES
END IF

1030  CONTINUE
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1040  AJUD = (RELD/XGES)* (EPST/DEQV)
IF (AJUD. GE. 200.) XGES = 1. 14-2, #AL0G10 (EPSI/DEQV)
FRIC = 1, /XGES/XGES K
END IF ‘
FGFRIC = = FRIC
C
C...
RETURN |
END

-H2-
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SUBROUTINE FGINIT(II)
C .
C INITIAL VALUES SET
C ====MODULE SUBROUTI[NE====
INCLUDE ( AAA )
INCLUDE ( AAP )
INCLUDE "( FGA )
INCLUDE ( FGM )
DIMENSION DUM1 (20), DUM2 (20)
CHARACTER ICOMPx*4

C
G e e e e e
DATA RGASAR/21.22/
DATA AKAPAR/1.660/
DATA GASMAR/39. 948/
G e e e e e e e e

C ... CONTROL VALUES

IF(ICEVDl(II) LE.0) [ICENDL(II) = 10
IF (FCONV1 (I1).LE.0.) FCONVL (II) = 0.00001
IF (DMINFG (I1).LE.0.) DMINFG(II) ='0.01
IF (DMAXFG (I1).LE.0.) DMAXFG(II) = 1.
IF (ITMAX(I1).LE.0)  ITMAX(II) =50
IF (DPEPS (1I).LE.0.) DPEPS(11) = 1.

DELTFG (II) = DMAXFG (I1)
C ... CONSTANT VALUES

98 =9.81
T273 = 273.15
PAI = 3,14
ARAIRG = 1.4
C
RGAS = RGASAR
AKAP = AKAPAR
GASM = GASMAR
C
RPLIM = ((AKAP+1.) /2. )% (AKAP/ (AKAP-1.))
CRITCL = G98%AKAP* (2. / (AKAP+1. ) )=k ((AKAP+1. )/ (AKAP-1.))
CRITC2 = (G982, O*AKAP/ (AKAP-1,)
DO 1090 J = 1, NPAS(II)

IF (FRICO(j, ii).LE.0.) FRICO(j, ii) = 1.E5
FMAS (J, I1) = FMASO(J, 1)
COEF (J, I1) = COEFO(J, II)
AVLV (J, 1) = AVLVO (J, 1)
IF (KOPTA (J, 11).GT. 0)
* VLVN (KOPTA2 (], I1), KOPTAL (J, II)) = XVLVO(J, II)
1090 CONTINLE

C

DO 1110 N = 1, NNOD(II)
C
C... (VOLUME) IS APPOINTED

VOLM (N, I1) = VOLMO (N, I1)
IF (KOPTV (N, IT).EQ. -1)G0 TO 1021
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VOLM(N, IT) = 0.0
DO 1012 I=1, KOPTV (N, I1)
K1 = KOPTVN (I, N, I1)
K2 = NTBL (K1)
DO 1011 K=1, K2
DUML (K) = XTBL (K, K1)
DUM2 (K) = YTBL (K, K1)
1011 CONTINUE
GIVE = TEMP (KOPTVL (I, N, I1))
IT =2
CALL YDISTB (DUML, DUMZ, K2, GIVE, GET, 1. 0, IT)
VOLM (N, I1) = VOLM (N, [I) + GET
1012 CONTINUE
1021 APRES(Y,1I) = APRESO(N, II)
ATEMP (N, 11) = ATEMPO (N, I1) |
WEIT (N, I1) = APRES (N, [1)%VOLM (N, 1) / (RGAS* (ATEMP (N, 11)4T273))
GAMA (N, 1) = WEIT(N, 1) /VOLM (N, T1)
APRESL (N, I1) = APRES(N, I1)
ATEMPL (N, IT) = ATEMP (N, I1)
VOLML (N, 1) = VOLM(N, 11)
CAMAL (N, IT) = GAMA(N, IT)
WEITL(N, 11) = WEIT(N,1I)
1110 CONTINUE

IF (IPSTFG(I1). GT. 1) THEN
C ... PRINT OUT OF NODE DATA
WRITE (6, 6020) RGAS, AKAP, GASM, RPLIM, CRITC1, CRITC2
WRITE (6, 6030)
WRITE (6, 6040)
DO 1020 N = 1, NNOD(II)

PP = APRES (N, I1)*1,E-4
WRITE (6, 6050) N, PP, ATEMP (N, I1), VOLM (N, IT), WEIT (N, [1), GAMA (N, 11)
1 , KOPTP (N, 11), KOPTT (N, 11), KOPTV (N, IT)
1020 CONTINCE

C
C ... PRINT OUT OF PATH DATA
WRITE (6, 6060)
WRITE (6, 6070)
DO 1040 J =1, NPAS(IT)
DO 1010 N = 1, NCOMP(II)
IF (NOCMP (N, 11).EQ. J) THEN

ICOMP = ' %’
ELSE

ICOMP =’ '
END IF

1010  CONTINUE
WRITE (6, 6080)
J,INOD(1, J, I1), IJNOD (2, J, I1), FMAS (J, 1 1), AREA(J, IT), AVLV (], I1)
, IFRIC (J, I1), ALENG (J, 11), DEQVO (J, I1), COEF (J, I1), CLBYD (J, IT)
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,KOPTF (J, 11), KOPTA (J, 11), ICOMP
1040 CONTINLE

END IF

C

C...

c |

6020 FORMAT (/1HO, ' setk CONSTANT VALUE ik’ ,
/e RGAS',"  AKAP',”  CGASM',
. " RPLIM',’ CRITC1',' CRITC2',
. JIH "' (KG*M/KC*K)",’ (-)'," (MoL)’,

: ' (), ()’ )",
. /1H ,F11.3,5(F8.4))
6030 FORMAT (/1HO, "#x INITIAL STATE BEFORE STATIC CALCULATE akk’,

//1H .’ NODE ’,’ PRES ',’ TEMP ')’ VOLM ',

V! WEIT .’ GAMA ',' KOPTP ’,’ KOPTT ',’ KOPTV ')

6040 FORMAT (LH ,’ NO. ',” (ATA) ',"  ( C) '," (Mxk3 ) ',
(K6 ) ', (KG/Mwx3)’ ! "’ ! ")

6050 FORMAT (1H , 2X, 12, 2X, 5 (1PE11.3), 3 (2X, 12, 3X))

6060 FORMAT (/1HO,’ PATH ’,’ CONECTED ',’ FMAS '’ AREA ',
L AVLV ',’ IFRIC’,’ ALENG '," DEQvO ’,’ COEF ',
.’ CLBYD ',’ KOPTF ',’ KOPTA ',’ COMPRESSOR’)

6070 FORMAT(LH ,” NO. ',” NODES ', (KG/S) '," (Mek2)’,
oo Mek2 ) ) oMy (M) (-) '
(M) '’ . *,’  OPTION ')

6080 FORMAT (1H , 2X, 12, 2X, 2X, 12, 1X, 12, 3X, 3 (1PE11. 3), 2X, 12, 3X, 4 (LPE11. 3),
. 2(2X, 12, 3X), 4X, A4)
C
C...
RETURN
END
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SUBROUTINE FGINTG (I1)
C INTEGRATION OF THE VARIABLES

C ====MODULE SUBROUTINE====

C INCLUDE ( AAA )

C INCLUDE ( AAP )
INCLUDE ( FGA )
INCLUDE ( FGM )

DELTFG (I1) = DELTFG (I1)*FMAXDT (I1)
IF (DELTFG (11). GT. DMAXFG (II)) DELTFG(II) = DMAXFG (I1)

C ... RESET OF WEIT DATA
DO 1010 N = 1, NNOD(II)
WEIT1 (N, IT) = WEIT(N, 1)
1010 CONTINLE

C

C ... CHECK OF FLOW CONVERGENCE
ICFLOW = 0
DO 1070 ] =1, NPAS(II)

IF (FMAS1 (J, I1).EQ.0.) GO TO 1060
X = ABS ((FMAS (J, IT)-FMAS1(J, I1)) /FMASL (J, 11))
IF (X, GT. FCONVL (II)) GO TO 1080
GO TO 1070
1060  [F(FMAS(J, I1).NE.0.) GO TO 1080
1070 CONTINUE
ICFLOW = 1
C
C ... CALCULATION OF HELIUM WEIT
1080 CONTINLE
DO 1150 J =1, NPAS(II)
J1 = JNOD(Y, J, ID)

J2 = JNOD (2, ], II)
DF = FMAS (J, 11)*DELTFG (I1)
WEIT1(J1,11) = WEIT1(J1, 1I)-DF
WEIT1 (J2,11) = WEIT1(J2, I1)+DF
FMASL (J, 1) = FMAS(J, 1)
1150 CONTINUE
C
C
C...
1250 RETURN
END

_56...
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SUBROUTINE FGPCHK (11)

C
c CHECK OF PRESSURE CHANGE AND CONTROL OF TIME STEP
€ ====MODULE SUBROUTINE====
C INCLUDE ( AAA )
C INCLUDE ( AAP )
INCLUDE ( FGA )
INCLUDE ( FGM )
C .......................................................................
C
DATA PEPSX / 1.E-6 /
C .......................................................................
IF (DELTFG (11). LE, DMINFG (I1)) GO TO 1020
IF (ITERR. EQ. ITMAX (1)) | GO TO 1020
C .

C ... CHECK OF PRESSURE CHANGE
DO 1010 J = 1, NPAS(Il)

Il = JNOD(1, J, IT)

]2 = JNOD(2, J, I1)

DPRS1 (J, II) = APRES1(J1, II)-APRES1 (J2, II)

Y = ABS (DPRS1 (J, I1))

z = PEPSX* (APRES1 (J1, I1)+APRESL (J2, 11)) /2.
IF(Y.LE.Z) GO TO 1010

X = ABS ((DPRS1 (J, I1)-DPRS (J, I1)) /DPRS1 (J, I1))

IF (X. GT. DPEPS (I1)) GO TO 1070
1010 CONTINUE

C ... CHECK OF PRESSURE CONVERGENCE
1020 ICPRES =0
DO 1030 N = 1, NNOD(II)
X = ABS ((APRESL (N, I1) -APRES (N, I1)) /APRES (N, I1))
IF (X. GT. FCONVI (I1)) GO TO 1040
1030 CONTINLE
ICPRES =1

C ... RESET OF NODE DATA
1040 CONTINUE
DO 1060 N = 1, NNOD(II)
APRES (N, I1) APRES1 (N, II)

WEIT(N, II) = WEITL(N,II)
VOLM (N, IT) = VOLML (N, IT)
ATEMP (N, I1) = ATEMP1 (N, II)
CAMA (N, I1) = GAMAL (N, I1)
c
1060 CONTINUE
IEROR =0
GO TO 1280
C
C ... RETRY OF INTEGRATION
1070 IEROR =1

DELTFG (IT) = DELTFG (I1)*FMINDT (11)
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IF (DELTFG (I1). LT, DMINFG (I1)) DELTFG(I1) = DMINFG (I1)

C ... RESET OF WEIT DATA
DO 1080 N = 1, NNOD(II)
WEITL (N, IT) = WEIT(N, I1)
1080 CONTINLE
C
C ... CALCULATION OF HELIUM WEIT
1120 CONTINLE
DO 1180 J = 1, NPAS(II)

J1 = JNOD(L, J, 1D}
J2 = JNOD (2, J, IT)
DF = FMAS (J, I1)*DELTFG (I1)

WEIT1 (J1, 1)
WEIT1 (]2, IT)
1180 CONTINLE
C
C...
1280 RETURN
END

]

WEIT1 (J1, II)-DF
WEIT1 (J2, I1)4DF
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SUBROUTINE FGPRES (11)
C CALCULATION OF PRESSURE IN NODES

C ====MODULE SUBROUTINE====
INCLUDE ( AAA )
INCLUDE ( AAP )
INCLUDE ( FGA )
INCLUDE ( FGM )
DIMENSION DUML (20), DUM2 (20)

DO 1090 N = 1, NNOD(II)
C ... (PRES) IS APPOINTED
IF (KOPTP (N, I1).EQ. -1)GO TO 1090

C... (VOLUME) IS APPOINTED
IF (KOPTV (N, I1).EQ. -1)GO TO 1020
VOLML (N, I1) = 0.0
DO 1011 I=1,KOPTV (N, II)
K1 = KOPTVN (I, N, 11)
K2 = NTBL (K1)
DO 1010 K=1,K2
DUML (K) = XTBL (X, K1)
DUM2 (K) = YTBL (K, K1)
1010  CONTINUE
GIVE = TEMP (KOPTV1 (I, N, 1I))
IT=2
CALL YDISTB (DUM1, DUM2, X2, GIVE, GET, 1.0, IT)
VOLMI (N, II) = VOLM1(N, II) + GET
1011 CONTINUE

C
C ... CALCULATION OF PRESSURE
1020  APRESL (N, II) = WEITL (N, IT)%RGAS* (ATEMPL (N, I1)+T273) /VOLM1 (N, I1)
¢
C ... CALCULATION OF HELIUM DENSITY

GAMAL (N, IT) = WEITL (N, IT)/VOLM1 (N, I1)
1090 CONTINUE
C
C...
RETURN
END

._59...
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SUBROUTINE FGREAD( J1 )

C

C MODULE FN DATA INPUT

C

C ====MODULE SUBROUTINE====

C INCLUDE ( AAA )
INCLUDE ( FGA )
INCLUDE ( FGM )

C

C

NAMELIST/ NAMFG1 / NNFG , IMDLFG , JNETFG
, DMAXFG , DMINFG , TMAXFG
, FMAXDT , FMINDT , ITMAX
» IPSTFG , IPTRFG , OUTFG
, IENDL , ICEND1 ,FCONV1 , DPEPS
KOPTP  ,KOPTT , KOPTV
, KOPTF  , KOPTA
, KOPTV1 , KOPTVN
, KOPTAl , KOPTA2
NAMELIST/ NAMFG2 / NNOD , NPAS , JNOD

* ¥ X X X F ¥ ¥

* , APRESO , ATEMPO , VOLMO
* ,FMASO ,AREA  ,AVLVO ,IFRIC ,ALENG
* ,DEQVO  ,COEF0 ,CLBYD ,XVLVO ,CUEFV
* ,EPSI1 ,FRICO ,
* ,NCOMP  ,NOCMP ,NUPTNK ,NPF
* ,CPRES , CFLOW
* NVIS , ARTEMP , ARVIS
* NTBL  ,XTBL  ,YTBL
C ----READ INPUT DATA----
C
IF( J1 .EQ. 1) THEN
W=7
CALL FGININ
ELSE IF( J1 .EQ. 3 ) THEN
IU=5
END IF
C
~ REWIND (1U)
READ (IU, NAMFG1, END=999)
READ (iU, NAMFG2)
C .
C
GO TO 200
C

999 CONTINUE
WRITE (6, 900) IU
. * FORMAT (1HO, 5X, * %ok FGREAD END OF DATA ON UNIT ', I3, " sk’ )
C
C
200 CONTINUE
C

..60_.
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CCCDEBUG
C  WRITE (6, NAMFG1)
C  WRITE (6, NAMFG2)
CCCEND \
C
¢
==== CALL CHECK ROUTINE ADD DEC,’89 ====
c
CALL FGCHEK
c
C
RETURN
END
SUBROUTINE FGININ
C  INCLUDE ( AAA )
INCLUDE ( FGA )
INCLUDE ( FGM )
C .
DO 100 K = 1, KNFG
IMDLFG (K) =0
DMAXFG (K) = 0.0
DMINFG (K) = 0,0
TMAXFG (K) = 0.0
IPSTFG (K) =0
IPTRFG (K) =0
NNOD (K) =0
NPAS (K) =0
DO 102 J = 1,30
102 OUTFG (J, K) = 0.0
100 CONTINGE
C
C
C
RETURN
END

_61_
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SUBROUTINE  FGRSTA ( JR )

C
C READ & WRITE
C RE - START FILE OF MODULE FG
C
C JR =1 WRITE RE-START FILE
o JR =2 READ RE-START FILE
C
C ====MODULE SUBROUTINE====
C
INCLUDE  ( FGA )
C
COMMON / FGMI1 / Rl ( 1 + 44 * XNFG )
COMMON / FGMI2 / R2 (5 * ( KFFG % KNFG )
* + 7 * ( KOFG * KNFG ) )
COMMON / FGMI3 / R3 ( 2 * KNFG +14 * ( KFFG * KNFG )
* + 3 % ( KOFG * KNFG ) )
COMMON / FCMI4 / R4 ( 431 + 221 * KNFG + KFFG % KNFG )
COMMON / FGM1 / R5 ( 3 * KNFG )
COMMON / FGM2 / R6 (5)
COMMON / FGM3 / R7 (9 * (KFFG * KNFG) + 10 * ( KOFG * KNFG ) )
COMMON / FGM4 / R8 (10 )
C
IF (JR.EQ. 2) GO TO 2000
o
C
C --- WRITE RESTART FILE ---
C
C
WRITE (40 ) R1
WRITE (40 ) R2
WRITE (40 ) R3
WRITE (40 ) R4
WRITE (40 ) RS
WRITE (40 ) R6
WRITE (40 ) R7
WRITE (40 ) R8
C
WRITE ( 6,6000 ) (RS (I), I=1,KNFG)
WRITE ( 6,6002 )
RETURN
o
C
C
C
C === READ RESTART FILE ===
C

2000 CONTINUE

READ (41) RI1
READ (41 ) R2
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READ (41 ) R3
READ ( 41 ) R4
READ (41 ) RS
READ (41 ) R6
READ ( 41 ) R7
READ ( 41 ) RS
C
WRITE ( 6 , 6010 ) (R5(I), I=1, KNFG)
WRITE ( 6, 6012 )
RETURN
C
C
C
6000 FORMAT ( 1HO , 48( -’),’ WRITE RE-START FILE ( MODULE FG ) ’,
1 49(-") '
2 /IH , 4X, 'ETFG=', 15F8.2 )
6002 FORMAT ( 1H ,132(-"))
C
C
6010 FORMAT ( 1HO , 49( -"),’ READ RE-START FILE ( MODULE FG ) ',
1 49( ")
2 /10 , 4X, ’'ETFG=", 15F8.2 )
6012 FORMAT ( 1H ,132(-’))
C
C
C
END




SUBROUTINE FGSTAT( I1 )

C
C INITIAL SET FOR TRANSIENT ( MODULE FG )
C
C ====MODULE SUBROUTINE====
INCLUDE ( AAA )
INCLUDE ( AAP )
INCLUDE ( FGA )
INCLUDE ( FGM )
C
C .......................
C ----INITIAL SETTING----
C .......................
C
ETFG (I1) = 0.0
DELTFG (11) = DMAXFG (11)
IOUTFG(II) =1
c ‘
IF ( IPSTFG(II) .GE. 1) THEN
WRITE (6,10) II
WRITE (6,11) II ,ETFG(II),II , IOUTFG(I1)
END IF
C

10 FORMAT (1H1, ’ ##kFGSTAT (', 12,") OUTPUTeiek" )
11 FORMAT (LHO, "ETFG (', 12,”) = ',El12.5,10X," IOUTFG (', 12,)=",13)

C
C

ISTEP1 =0

ICONV1 =0

INDCV =1
C .
C ... INITIAL SET

CALL FGINIT (I1)
¢
C ... FLOW CALC.

2 CALL FGFLOW(II)

C <== DEBUG START ==
C WRITE (6, 101) ICFLOW, ICPRES, ISTEP1
c IJ=1
C CALL FGWRIT (IJ, IPSTFG(II), I1)
C <== DEBUG END ==
c
C ... PRINT OUT OF TRANSIENT RESULTS
C CALL FGTPRT (1)
C
C ... CALC. STOP CHECK

IF (ISTEPL. GE. IEND1 (1)) THEN
WRITE (6, 100) ISTEP1 ‘
100 FORMAT (1H1, ' SUB. FGSTAT - ITERATION OVERFLOW ISTEP1 =, I6)
101 FORMAT (1H1, ' FGFLOW ICFLOW =',12," ICPRES =’,12,” ISTEP1 ="', 16)
102 FORMAT (1H1, FGINTG ICFLOW =", 12, ICPRES =", 12," ISTEP1 =", I6)
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103 FORMAT (1H1, ' FGPRES ICFLOW =',12," ICPRES =',12," ISTEP1
104 FORMAT (1H1,'FGPCHK ICFLOW =',12," ICPRES =',12," ISTEP1
C <== DEBUG START ==>
C  WRITE (6, *) ICFLOW, ICPRES
1] =1
CALL FGWRIT(LJ, IPSTFG(II), IT)
C <== DEBUG END == '
STOP
END IF

', 16)
', 16)

[ I ]

. INTEGRATION
CALL FGINTG(II)
== DEBUG START == :
WRITE (6, 102) ICFLOW, ICPRES, ISTEP1
I =1
CALL FGWRIT (L], IPSTFG (I1), 11)
== DEBUG END ==

OO0 OO

. TIME STEP START
ISTEP1 = ISTEP1+1
ITERR =0

(@ e!

... NODE STATE CALC.
1 CALL FGPRES(II)
== DEBUG START ==
WRITE (6, 103) ICFLOW, ICPRES, ISTEP1
IJ =1
CALL FGWRIT (1], IPSTFG (I1),II)
== DEBUG END ==

OO 000

. TIME STEP CHECK
CALL FGPCHK (I1)
== DEBUG START ==
WRITE (6, 104) ICFLOW, ICPRES, ISTEP1
IJ=1
CALL FGWRIT (1], IPSTFG (I1),I1)
== DEBUG END ==
IF (IEROR. NE. 0) THEN
ITERR = ITERR+1
GO TO 1
END IF
== DEBUG START ==
WRITE (6, 100) ISTEP1
WRITE (6, *) ICFLOW, ICPRES
J=1
CALL FGWRIT (1], IPSTFG(II), I1)
== DEBUG END ==

OO0

OO0

. CHECK OF CONVERGENCE
IF (ICFLOW. EQ. 1 . AND, ICPRES. EQ.
IF (ICONV1, LT, ICEND1 (II)) GO TO

1) ICONV1 = ICONVL + 1
2
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. PRINT OUT OF CONVERGED MESSAGE
CALL FGTPRT (2)

. PRINT OUT OF INITIAL PRESSURE
<=== DEBUG START ===
WRITE (6, *) ISTEP1

¢=== DERV'] END ===

IF (IPSTFG(IT).GE. 1) THEN
IJ=1

CALL FGWRIT (1], IPSTFG (I1), IT)
END IF

OO OO0

DO 110 J =1, NPAS(II)
FLWN (J, INETFG (1)) = FMAS1(J, I1)
110 CONTINUE
DO 120 J = 1, NNOD(II)
PRSN (J, JNETFG (I1)) = APRES1 (J,1I) - 1.033E+4
120 CONTINUE

RETURN
END
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SUBROUTINE EGTRNS( 1)

C

C MODULE FG TRANSIENT CALCULATION CONTROL

C

C ====MODULE SUBROUTINE====
INCLUDE ( AAA )
INCLUDE ( AAP )
INCLUDE ( FGA )
INCLUDE ( FGM )

C

C

C ... FLOW CALC.
CALL FGFLOW (I1)

C

C ... INTEGRATION
CALL FGINTG (1)

C

C ... NODE STATE CALC. AT NEXT TIME STEP
ITERR =0

C

1 CALL FGPRES(II)

C

C ... CHECK OF TIME STEP
CALL FGPCHK (I1)
IF (IEROR. NE. 0) THEN

ITERR = [TERR+1
GO TO 1

END IF

C

¢

C ----OUTPUT OF THIS MODULE----

C

DO 500 I = 1,NPAS(II)
500 FLWN (I, JNETFG(I1)) = FMAS(I, I11)
DO 510 J = 1,NNOD(II)
510 PRSN(J, JNETFG(I1)) = APRES(J, I1) - 1.033E+4

C
C ----REAL TIME OUTPUT----
C
IF ( (IPTRFG(I1).GE.1) .AND, (OUTFG (IOUTFG(II), II).GT.0.0)
1 .AND, (ETFG(II).GE, OUTFG (10UTFG (I1), II)) ) THEN

C

1] =2

CALL FGWRIT( IJ, IPTRFG(II),II )

IOUTFG (I1) = IOUTFG(II) + 1

END IF
C
C
ETFG(II) = ETFG (I1) + DELTFG (II)

C ‘
C

_67..
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RETURN
END

_.68_




PNC PN9460 95-002

SUBROUTINE FGWRIT( 1], IPW, 11 )

REAL TIME OUTPUT ( MODULE FG )
IJ =1 ; STATIC STATE OUTPUT
= 2 ; TRANGENT STATE OUTPUT

====MODULE SUBROUTINE====
INCLUDE ( AAA )
INCLUDE ( AAP )
INCLUDE ( FGA )
INCLUDE ( FGM )
CHARACTER*4 ICRT

oNeoNeoNeleleR e

IF( IPW .GE. 1 ) THEN

IF( 1J .EQ. 2 ) THEN

WRITE(6, 10) II

WRITE(6, 11) II,ETFG(II), I1, DELTFG(I1)
ELSE IF( IJ .EQ. 1 )THEN

WRITE (6, 12) II
END IF

C ... PRINT OUT OF NODE DATA
WRITE (6, 6030)
WRITE (6, 6040)
. D0 1020 N = 1, NNOD(II)
PP = APRES (N, I1)*1,E-4
WRITE (6, 6050) N, PP, ATEMP (N, I1), VOLM (N, I1), GAMA(N, 11), WEIT (N, IT)
1020 CONTINUE

C ... PRINT OUT OF PATH DATA
WRITE (6, 6060)
WRITE (6, 6070)

DO 1040 J = 1, NPAS(II)

RP = APRES (J1, I1) /APRES (J2, I1)
11 = JNOD(1, J, I1)
j2 =

JNOD (2, 5, 11)
ICRT ="' '
IF(KCRT (J, IT).EQ.1) ICRT = 'CRIT’

WRITE (6, 6080) ] , JNOD (1, J, IT) , JNOD (2, J, I1)
1 , FMAS (J, I1) , ICRT ,RSIS(J, IT)
2 , AVLV (J, I1), APRES (J1, IT), APRES (J2, I1)

1040 CONTINUE

END IF

C ... PRINT OUT OF PATH DATA

WRITE (6, 16060)
WRITE (6, 16070)
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11040

DO 11040 J = 1, NPAS(LI)
WRITE (6, 16080)

J,INOD (L, J, 11), INOD (2, J, 1), FMAS (J, 11). AREA(J, I1), AVLV (J, I1)
,IFRIC(J, 11), ALENG (J, L1), DEQVO (J, 11), COEF (J, I1), CLBYD (J, I1)

, KOPTF (J, I1), KOPTA(J, IT), ICOMP
CONTINLE '

C === DEBUG ====>

1
6090
1050

DO 1050 J =1, NPAS(II)
1 JNOD (1, J, IT)
J2 JNOD (2, ], 11)
WRITE (6, 6090) J, AVLV (J, L1), CRITC, APRES (J1,
, GAMA (J1, 1), GAMA (J2, 11)
FORMAT (1H , 2X, 12,6 (3X, 1PE13.5))
CONTINLE

n

C <=== DEBUG ====)

C...

C

RETURN

11), APRES (J2, IT)

10 FORMAT (LH1, ' %#* REAL TIME OUTPUT - MODULE FG(,I2,”) k")
11 FORMAT (1HO, 'ETFG (", 12,") = ’,E12.5,2X, DELTFG(',12,") = ',E12.5)

12

1
6030
6040

6050
6060

6070

FORMAT (1H1, ' - - - -MODULE FG (', I3,") INITIAL STATE CALCULATION’, 1X,
"ENDED----") |
FORMAT (/1HO,” NODE °,’ PRES ' TEMP. o
' VOLM ) GAMA ')’ REIT )
FORMAT(1H ," NO. ',” (ATA) '’ ( C) ’,
o (M3 ) T, (KG/Mex3 ) 7’ (x6) ’,)
FORMAT (1H , 2X, 12, 2X, 5 (1PE13. 5, 1X))
FORMAT (/1H0,” PATH ’,' CONECTED ’,’ FLOW ’, BX,
. RSIS ) AVLV’,8X,’ PRES(IN)’,5X, ' PRES (OUT)")
FORMAT(1H ,* NO. ’,” NODES ’,’ (KG/S) ',5X,
' LU (Mk2)’,8X,” (KG/M#ek2)’, 5X,” KG/M#k2)")
FORMAT (1H , 2X, 12, 2X, 2X, 12, 1X, 12, 3X, 1PE13. 5, 1X, A4, 4 (1X, 1PE13.5))

6080
16060

16070

FORMAT (/1HO, ’ seksdoiteioiok FGFLOW sotoiokiooraoioolololololok” |

. /IH," PATH',’ CONECTED ',’  FMAS ',"  AREA ’,

. ALY ‘" IFRIC’,” ALENG ’,’ DEQVO ’,”  COEF ’,
.'  CLBYD ', KOPTF ',” KOPTA ',” COMPRESSOR’)
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