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MRVENT PROGRAM (MULTI FI0M VENTILATION) g
by Mr. Sumsl Hesmswatmachel .
I, TTZI Dyparimant of Mechanical Englreaing -
Craslonghom Universlty of Thaand .

This pragrem osn wead for aaloulsle muti-raom vensilation, .

PARAME TER(Zs2 M 173, (v § EREUARD. 007 K20 0001 MIX(T=200, 1 =0,
&' RCONsY)

MZ = NUMBER OF ROOM

NI = NUMBER OF OPENING

i = MUMBER OF LOOP

2 = NUMBER OF FAN VENT (INTERGER MORE THAN ©)

NZ = TRUE SUNDER OF FAN (w0 IF MO FAN =2 F HAVE FAN)
FLOOM = +;FOR FTX PLOW FAN , GFCR USE FAN CURVE

DOUBLE PRETISION GLAL 1MPLILE NALFZ.ALPLKIZ. 1)
DOUBLE PREGISION QO{MZ, 1)FRR{NZ MZ)FFRZ MZ)FFF(ILIT),
ALFAANZ 1WPOMNZ, 1L PF(Z 1) FLEVEL(ML 1)

DOUBLE PRECIBION IOMMZNZ). FANGMZ AZ} LO(Z RT))F AN NT).
a HIGHOMNL, 1\ HIGHF(Z 1 WAFANIZ3)

DOUBLE PRECISION HIMZMNZ)UNMZMZLWF(MZ, 1) TRINZ, 11 TF(Z, 1.
) TOMKZ, 1), TORZ 1L RHORMZ 1 L RHOOMNZ, 1)

DOUBLE PRECIBION STIMZ,1MSWIMZ.9)WROZ. I).COMZ1)XMZ, 1)
L] ROMEY NEZ), PO (M A7), (MIZ M2 RHOF (12, 1)

DOUBLE PRECISION PWOUT(LE, 1) PWINLL 1 ). PWFOUT(IZ 1),
a PWPINZ, 1) HFIN(IZ, 1), TYPEF(LZ 1) PROMZ. 1)

DOUBLE PRECISION TEMNL1(MZ.LZ), TENN1 (NI 1) TEMN2(NZ.1).

& TEMMNIY{NZ L), TEMNA (NZ M), TERININD (M2 M)

DOUBLE PRECIMON TEM1M1(1,NZ), TEMIYLZ. 1), TEMIN'(IZ AL,
a TEMBEA(IZ M), TEM11(4,2). TEMINGZ,Z)

DOUBLE PRECISION TEMNNT(NZ,NZ), TEMMISI (M7 A7), TEMMNRD(MZ, MT),
a TEMMMI(MZ NZ), TEM, TEMI{IZ, 1) TEMM1(MZ 1)

DOUBLE PRECISION TEMMNMT, 1), TEML (L7, 13 0UTOMNZ 1LOUTP(NZ.2)
DOUALE PRECIEIIN TP, TORHO0,GRAY FAAL FMEN.FY

CHARACTER'SO NADUT

e UJSE AND COMMON WITH BUBROUTINE MULTY

DOUBLE PRECISION GLL{LZ 5(LZ+NF)}0LLF(Z.5Y1LZHNF))
DOUBLE PREGHUON WINDEX(5Y1.Z+WF))
INTEQGER MNBCLELIHNFY)

COMMONICE1/GO FRRFFRFFF ALFAA PO PF FLEVEL
COMMONICENO0, AN LO LFAN NIGHD HGHF AFAM
COMMONICEMH.UWF, TR, TF, TO, TOF AHOR RHOO
COMMONCEUET BN WR O X R RHE X FHOF
OCOMNMONICASPWOUT PWIN PWFOUT PWFRLHFIN TYFEF FR
COMMONTEMI/TEMNLY, TEMN' TEMNZ, TEMNH, TEND, TEMNGED
OOMMONTEM2/TEM M TEMH, TEMNSt, TEMAD TEM I, TEMI1
COMMONTEMNTENNN1, TEMMMY, TEMIIL, TEMMAMS, TEM, TEM2, TEWM1
QOMMONTEMAITEMAL TEML 1, OUTO,OUTP
COMMONIOONICS, TORHOO, GRAY S RMIN FO
COMMONRENOLA.GLF MLF

OUMMONAIULTIGLLGLLF INSOLWINDEX
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CALL INPUT(INP)
F (N".EQL) GOTO 2000
14 WRITE(,15)
15 FORMATY: PLEASE ENTER OUTPUY FILE NAME TOBULT: )
READ(S, (A)",ERRAn14) NAOUT
CPENLNT=0 FILE~NAOUT, STATUSSNEW ERA=14)
CALL MULTKNSOL)

WRITE(®,") NUMBER OF SOLUTION  *NSOL
DO 13 4=t NBOL,1

DO 20 1021

Q1 mOLLE D

20 CONTBUE
F(¥F.GT.0) THEN
DO 30 J=1,&1

F{FLOOMEQ. 1) GLLF( heGLF{), )
GLF{J 1 GLLF(LT)
0  CONTIME
CALL LOOPW (GL PLGLF PLF)
BLSE
CALL LOOP{OL PL.GLF FAF)
ENDIF
WRITE®,") "SOLUTION NO. ¥
WRITE(®R,") “—oe Ol o™
DO 40 J=1L21
XX4= QLY. 1180
WIRITE(®,") 'GL'J, = *XX1, KOMN
40 CONTINUE
F (¥ GT.0) THEN
WRITE,") = Gk Femee®
DO 41 J=1,2t
08 1=00F(J,1)°80.
WRITE(S ") BLF J; = *XX1. KGARN
41 CONTINUE
ENDF
WRITE(®,") e GO
DO 42 J=1,NZ.1
01" GO{, 180
02 GO, LIMODRHOO(, 1)
WRITE®R,) 'O0’J, = "XX1, KOMIN X0, US'
42 CONTIRUE
WRITE(,'} *——ee—PO—e ™
DO & J=1 M1
XX1=POY, 1)
WRITE®,") P, = XX1,° PASCAL *
M CONTNUE
WRITE®,) ~———TR—"
DO 48 J= 1ML 1
XX t=TRE, 1)
WRIB®,) TR, = oy, K
48  CONTINUE
WRITE(®,”) e RHOR——e®
DO 48 J=1M2.1
XXARHOR(, 1)
WRITE®,") FHOR J,' = X1, Kld=) *
40 CONTINUE
WRITE, ") PP
DO 50 J=1.M2.1
XX1=PRE, 1}
WRITE®,") PR L' » ' XX1, PABCAL *
50 CONTNUE
WRITE(,") *——m WINDEX ——-*
XX1=WINOEX()



WRITE(D,") WINDEIC,, = JX1,' W
WRITE®.""
WRITE®.)**

0 CONTINUE
2000 CONTNUE

8TOP
END

BLUEROUTME INPUT(ING)
PARAMETER(MD=2 MZ=8,1.Z 3,204, ERFA=D 00t HE2e0. 000 MOXTT =200, MP =0,

FLOON=1}

DOLBLE PRECISION GLALZ,1)AL0Z. 1)L P 1).PLF(LZ 1}
DOLBLE PRECISION GO, 1 WFRANE AZ),PFR(Z NIV FFF(IZIT),

& ALFAANT, 1\ PO, 1) PRZ, ) LEVELMZ 1)

DOUBLE PRECIRION IO(MY NI, FANIMZ SZ).LO(LZ MI)LF AN(LLNT),

a HIGHOMNZ, 1) HIGHF (IZ, 1) AFANOZ.3}

DOUBLE PRECISION H{MZMZ)UMMT MELWF (M. 1L TRIMZL1). THZ 1).

a TO(NZ, ). TOF 02,1 LRHORIMZ 1) RNOO(KZ.3)

DOUBLE PRECIRION STOML 1).SWONZ, § )WR(MZ, 1),CINZ, 1) XN 1),

4 RN M) RHE (MZMZ) E(MT MT ) RHOF(Z,1)

DOURLE PRECTSION PWOUT(LZ, 1) PWINLZ 1 | AWFOUT(L. 1),

s PWPIN(Z, 1) HFINIZ. 1), TYPEFZ1)PROMZ, 1)

DOUBLE PAECISION TEMNL 1N LZ). TEMRT(ME, 1), TEMI(NE. 1),

a TEMIN (N2, 2). TEMNM 1 (M2 M2 ). TEMINMR{NZ W7}

DOUBLE PRECISION TENTN'(1MI). TENH(IZ, ). TEMINA (Z.MT),

& TEMM(IZ MZ), TENYI1( 12}, TEWI(IZAT)

DOUBLE PRECISION TEMNNI(NZNZ), TEMMM 1 (M2 M2), TEARBR (7. MT),

a TEMMAMMACY MZ), TEM, TEME(I2, 1), TEMMTMZ. 1}

DOUBLE PRECISION TEMMZ(MZ, 1), TENL H{LZ.1).OUTOMNZ, | LOUTFINZ2)
DOUBLE PRECIBION CP,T0,RHDG GRAV R Fai, PO

CHARAC TER™S0 NINPUT NTITLE

COMMONCS U0 FRAFFR FFF ALFAA PO FF FLEVEL
COMMONCEIAD FAN LO LF AW HIGHO JAGHF AFAM
COMMONGCEIN U WF TR, TF,T0,TOF RHOR RHOO
COMMONCBUST BW WR,C X R RHE E RHOF
OOMMONCBMPWOUT PWIN,PWFOUT PWFIN HF IN, TYPEF PR
COMMONTEM {/TEMM, 1, TEMN{, TEMNZ, TEMNH, TEMNA, TEMNM?
COMMON/TEMTEM thiH, TEMH, TEMIN1, TEMMD TEMTH TEMH
COMMON/TEMYTEMNN 1, TENMM1, TEMMEE? TEMRRSS, TEM, TEUD TEMM
COMMONTEMUTEMM TEML1,0UTO,0UTP
COMMONCONCP, TO,RHOC, ORAV FMAX RMIN PO
DOMMON/GGIOL PLGLF PLF

B WRITE(Q®,'0)

0 FORMAT(N PLEASE BELECT AN OPTION(NTEGER) ', /,

a ' 1: ENTER INPUT FROM PPUT FLE '/,
& * 2: ENTER INPUT ON SCREENM A
a 'S QAT )

READN(S.* ERRwS) NP
IF (NF.£Q.3) GOTO 1000
IF (NP NE.1).AMD_{INP.NE.2)) GOTO §
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— . OPTION READ NPUT FROM BOREEN-——errrmsmmnreeem-
F (MP.EQ.3) THEN

2 WRITE %)

30 PORMATY; PLEASE ENTER NPUT FLE NAME TC BULT: '}
REALXS! (A} ' EVdR=25) NBSUT
OPEMUMIT=0.FLESNINPUT, STATUS~NEW ERR=25)

32  WRITE{S?) TLEABE ENTER THE PROJEDT NAME *
READ(S, (AT, ERR-A) NTITLE
WRITE(S.*) NTITLE

T WRITE®.*) PLEASE ENTER OUTAIDE TEMPERATURE (%}
READ(S," ERRYY) XINP
WHITE{L.") PLEASE ENTER OUTBIDE TEMPERATURE () *
WRITE(D,”) XINP
TO=XINP

34 WRITE[S PLEASE ENTER OUTBIE Al DENSITY (KOAS3) "
READ(S,” ERFAL) XNP _
WRITE{R*) PLEASE ENTER OUTBIDE AR DENEITY (KGAI) *
WIITE(S. ) X9
FHOD=XP

¥ WRITER PLEASE ENTER OUTSIE ARBCUUTE PRESEURE (PABCALY
READ(S," ERF3E) XIHNP
WRITE(S,") PLEARE ENTER OUTBIDE ABBCLUTE PRESEURE (PAGCALY
WRITE(S") XNP
PO=XINP

30 WRITE(,") PLEASE ENTER SPECFIC HEAT OF AR (G.KX) *
READ(S,* EFP=26) XNP
WRITE(9,") PLEASE ENTER BPECIFID HEAT OF AR (MG.X)*
WRITE(D,") X9
o

37 WRITE(,") PLEASE ENTER GRAVITY ACCELATION (MiS*2}*
READ(E,".ERR=YT) KNP
WRITE(®, ) PLEASE ENTER GRAVITY ACCELATION (WE™2)°
WRITES,”) XINP
GRAV=XINP

MW WRITEQ.) PLEASE ENTER WALL THERMAL OONDUCTWITY (WAF-2y
READ(S," =88} YCON
WRITE[A ") PLEASE ENTER WALL THERNMAL OONDUCTIVITY (WA2)
WRITE(S,") XCON

I WRITE(,") PLEASE ENTER RANGE OF (TERATERMINT SAMAX TIKGALINY
READ(S," ERFt=35) XX 1.J0C
WRITE(S."} ‘PLEASE ENTER RANGE OF ITERATE:RMINT, RMAXTIKGMNT
ROADN=YX 1180.0
FOMAX = X200
WRITE®S,") J0(1,0062

AD  WRITE(S,"} ‘PLEAGE ENTER NUMEER OF °*
WRITE,") ROONT OPENIKI?.LOOP?.FAN?, ¢
READ(,* ERRe40) NROTMNOPEN NLOCP NF AN
WRIVE(®.*} PLEASE ENTER NUMBER OF '
WRITE(8,") ROONT OPENING? LOOP?.FAN?
WRITES,") NROOM NOPENMLOOP NFAN
[*
¥ (NROOMNE.MZ) THEN
WRITE(S.") PLEASE CHANGE PARAMETER OF ROOM (MIY
]
ENOW
F (NOPENNE.NZ} THEN
WRITE(S,") WLEARE CHANGE PARAMETER OF OPENING (NI}
NP3
ENDIF
¥ (NLOOP.NE.LT) THEN
WRITE(S,") PLEASE OHANGE PARAMETER OF LOOP (LZY
| L b ]



L1

ENDIF
IF OFANNENF) THEN
WRHTE® ) ‘PLEASE CHANGE PARAMETER OF FAN {NF)*
=3
BOF
¥ MFANGY.0) THEN
IF (ZNENPAN) THEN
WRITE(S") PLEASE CHANGE (IZ) EQUAL TO FANT
NP3
BOF
mse
¥ (LME.1) THEN
WINTE®.") PLEASE CHANGE (IZ) EQLIAL TO 1
[
EF
F (99 £50.3) GOTO 1300
0O 47 im1 MAOOM1
TEME(M, 1010
OO 48 1w 4 NROOM,1
TEMMMR(NC 1)=0.0
CONTINUE
CONTRLE
DO 60 b=t NROCM,{
WRITE(S,*) PLEASE ENTER THE CHARACTER OF ROCMY.).
WRITE(S.) PLEASE ENTER THE CHARACTER CF ROCH J¥
WRITE(D %) 'HOW MANY ROOMS NEAR THES ROOM (IMCLUCE ROCM 0f
READ(D * EFE=a0) A\
WRITE(S,) HOW MANY ROOMB NEAR. THIB ROOM (IMCLUDE ROCSM OF
TEMMTQ,1)mbit
WRITE.Y) J1
DO 80 a1 1,1
WRITE(@R) J.s ROOM NMUMBER? IWALL AREA BETWEENMM=Z) *
READ(S," ERR=TS) Al JOOL
WRITER.") & ROOM NUMBER?WALL AREA BETWEENTFZ)'
WRITEQ®,") ALK
F (J).EQ0) THEN
TENAE(, 1 p=3CKK
BLSE
TEMMMZ(LISIPXXX
ENOF
CONTIUE
WRITES 4 TAEASE ENTER FLOOR LEVEL OF ROOM "L
READ(S,” ERRei) YOCX
WRITE(®,) PLEAGE ENTER FLOOR LEVEL OF RODM LY
FLEVIELIL1)=00(
WRITES,") XX
CONTINUE
DO 98 HatMZ,1
0O 98 Ji=11.4
¥ (TEMBMZ(H ) NE. TEMMAEN I )} THEN
WRITE(S.%) ‘AREA PROBLEN OF ROOM.IV'&'H
WRITE(S, % BELECT SGANTINUE) OR 2QLRTY
READ(D,* SWA=8Z) KK
¥ (aLED2) THEN
oy
QOTO 100
=
¥ (N0 DEN
TEM00
DO 100 K= 1,01

100

102

12

1

TERTENS TEMMAR(H K1)
CONTRLE
UgH 1) TENM TEMME(T1,1)FA00N
EL8E
W{H 41 )= TEMMIRE2(H JPROON
U HRUMIY)
ENDF
CONTIUE
CONTINUE
WRITER TPLEASE EMTER DATA OF INCIGENT WATRIC
WRSTE(D TPLEABE ENTER DAYA OF INCIDENT MATROC
DO 102 H=1 M2 A
DO 103 D=t ML
.m0
CONTRLE
CONTINUVE
00 140 EINZ.1
WRITE, TPLEABE ENTER CHARACTER OF OPENING ).©
WRITESD, 7TPRON ROOMY,TO RODNT? HEGHTIMIT NET AREAY
READ{S, ER0e=108) 1 12 )02, J04
WRITE(S, TRLEASE ENTER CHARACTER CF CPEMNG
WRITE[S, -TPROM ROCM?,TO ROONT HEXHT(M)? NET AREAT
WE(P.NE.O0) KO J=1
P2 NE.0) KO(2 -1
HIGNO( 102
ALFAAD, 0K
WRITER,) h,2.J0, X001
F(H TLEC.0) THEN
(1. EQL0) OUTORL1)#1.0
F{Q.EQ.0) OUTOR.1)=1.0
ELaE
OUTON, 1=0.0
END¥
CONTINUE
WRITE(R, TPLEARE ENTER DAYA OF LOOP
WSUTE@,YPLEASE EMTER DATA OF LOOP *
DO 120 B1AZ,1
WRITEQ, THOW WMANY CPENINGS THAT LOOP |'PASS ©
READG,” ERR=112) 1
WRITE(RTHOW MANY OPENINGS THAT LOOP L 'PASS *
WRITE(.) h
B
B0
DO 130 Ju1it,1

WRITE(S."} J.: OPENING NUMBER? FROM ROCH?.TO ROOMT *

READ(, ERF=114) 2.5,4
WRITER,) J); OPENING NUMBER? FROM ROOM?,TO ROOM? *
WRITEQ,") 2. BN
F(ENED) THEN
LOR2)=10(73,12)

fLse

LOMLQ)-0(M.12)

BNDE

FILEC.0) B
F{N.EQLO) B=i2
CONTINUE
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WRITE®S,*) PLEASE ENTER WIND PREASURE DATA OF LOOP 1%

WRITE(") PWINTPWOUTY
READ(S.* ERR=132) X1 )X0Q2

WRITE(S,") PLEASE ENTER WiND PRESSURE DATA OF LOOF, |

WRITE®.") WO PWOUTY
PG, 1))



120

40

152

10

100
L]

PWOLIT(,1)mRKX2
WRITE,") JOU )02
CUTP{B,1j=t
OUTP(S 2)»1
OUTR(,1)=!
OUTP{IS 22
OONTINUE
DO 140 = MZ,1
WIITE(S,) VLEASE ENTER PROPERTY OF ROCKE 1%
WRITED.") BT 547, TR? WRY
READYS." ERRe4£2) IST, W XTRXWR
FST.CQ W) THEN .
WRITEM,") PROBLEM ON 8T = BW PLESE ENTER AGARS
aoTO 142
ENDF
BT0, 187
BT B
TR, = XTR
WR{L 1 XWR
WRITE(S, ) PLEASE ENTER PROPERTY OF ROCI 1%
WRITE(S.") ‘ST, 81 TRT WAT
WRITE(0. ") I3T,SEW XTRXWR
CONTINUE
F (NF.OT.0) THEN
DO 160 1,179
WRITE(0.") PLEASE ENTER INCIDENT METRIX OF FAN ),
WRITE.") PLOW TO ROON?,.CPENING HEIGHT? HEIGHT FAN IN7
READ(S," ERR=162) 1 XX1.XX2
WRITE@,") 'PLEASE ENTER INCIDENT METRI( OF FAN 1%
WRITE@.*) FLOW TO ROOM? OPENING MEIGHT? HEIGHT FAN IN?'
FAN{I1,1=1
IOHF (1,3 )X
HEINQ, 12
WRITE®,") 11.XX1 )02
WRITE®,") HOW MANY OPENINGS THAT LDOP FAN 1 PASS!
WRITE®,") NOT IMCLUDE FAN'S CPENING.
READ(S,” ERF=153) 12
WRITE®,") HOW MANY OPENINGS THAT LOOP FAN,|, PASS!
WRITE(®,") NOT MCLUDE FAN'S OFENING'
WRITE®R," 12
DO 100 J=1,12,1
WRITE®,") 4; OPENING NUNBERTFROM ROO?,TO ROOM? *
READ(S," EFRts 154) J2, 53,04
WRITE®,") J,. OPENING NUMBERT.FROM ROOM?,TO ROOM? *
WHITE(D,"} J2.53.4
IF{A.NE.0) THEN
LUFAN(LR)10(18.2)
ENDIF
OCONTINUE
WRITE®,*) PWFIN? PWFOUT?, TYPE FANX1:-1)FAN AR TEWF?
READ(S," ERR182) XX 4 30021, XX3
WRITE(®,*) PWFIN?,PWFOUT?,TYPE FANX1:-1)FAN AR TEMPT
WRITE(D,") XX1,5002,J1 XX3
PWFBEL, 1 porX1
PWPROUT(,1)=XX2
TF{,1)mXXS
TYPEF(,1)=J1
WRITE,") ENTER COEFFICENT OF FAN CLRVE Pei+SX+CX™T
WRITE(@S,") PREBSURE P(PASCAL) & FLOW RATE XM VEECY
WRITE(D, ") ‘A=? Be?.C=7
READ(E.* ERA=187) X1 XX2 008
WRITE(S,") ENTER COEFFICIENT OF FAN CURVE PrAsBX+CX™T

WRITEQ,") PRESSURE PIPASCAL) 8 FLOW RATE X(M~NBECY
WRITE®,") 'Av? Be? Ca?
AFANE 00
AFAND 2 mXX2
AF AN IpXXS
WRITED,") XX 1 XX2 )X
IF (IFLCON.EQL1) THEN
188 WRITE.") ‘ENTER FOL FLOW OF FAN (KOMIN) 7
READ(S," ERf=168) XX1{ :
WIRITER, ") ENTER FIX FLOW OF FAN (OREN) T
GLR(l,1)=)XX100.0
WRITE®,%) XK1
ENDF
150  CONTINUE
ENDIF
ENDIF

e OPTON READ WRUT FRON INPUT P

F (INP.ECL1) THEN
170 WRITEMRS)
180  FORMATY PLEASE ENTER THE INPUT FLE NAME: ‘)
READS. (A) " ERf=170) MMPUT
OPENUNIT=T FRE=NINDUT, STATUSSOLD ERR=170}
READ(7,[AY) NTITLE
READ(T.")
READ(T,) TO
READ(7."}
READ(T.") RHOO
READ(.")
READ(T.") PO
READ(1.")
READ(7.") CP
READ(7,")
READ(T.") GRAV
READXT,")
READ(T,") XOON
READ(T.")
REAID(T*) X1 )X
FMIN= XX 190.0
RIAMAX 2 XX2000.0
REAINT,")
READ( )
READ(T."} NROOK NOPEN J6.00P NFAN
[
¥ (MROOMNE MZ) THEN
WRITES.") TLEASE CHANGE PARAMETER OF ROOM (MZY
Py
ENDE
IF (NOPEW.NE NZ) THEN
WRITE®S.") PLEASE CHANGE PARANETER OF OPENING (NTY
weg
EMCF
F (MLOOP,NEAZ) THEN
WRITE(S,") PUEARE CHANGE PARAMETER OF LOOP (LZY
[ )
ENDE
IF (NFANNE NF) THEN
WRITE(R ") PLEARE CHANGE PARANETER OF FAN %)
NPy
ENOSF
¥ (WFAN.GT.0) THEN
IF (1Z.ME.NFAN) THEN



o0

210

e

WRITE®.*) PLEASE CHANGE {LZ) EQUAL TO FANT

=

ENDF

ELSE

¥ (IZME.1) THEN

WRITE{®,") FLEASE CHANGE (IZ) EQUAL TO ¥

me=3
ENDIE
B
¥ [36°.EQ.3) GOTO 1000
DO 180 et NAOGM.1
TEMMZ(, 1)t 0
£0 200 iK=1,NRO0M, 1
TEMMAR(K, )00
CONTINUE
CONTRRE
DO 210 = { NACOM, 1
READ(T.")
READ(T,")
READ(7,") M1
TEMM(, 1l
DO 220 J=1 1,1
READ(T.")
READ(T,") SHXXX
F (JLEQ.0) THEN
TENMZ(, 1m0
ELSE

READ(7.*) XX
FLEVEL(,1)=X0X
CONTINGE
DO 730 H=t M2,
DO M0 J1=1,1,1
¥ (1.EQ.J1) THEN
TEW=0.0
DO 250 K =1 M2,1
TEM=TEM+TEMMAL11X1)
CONTIMUE
NI e TR TEMMRIN, 1) XCON
EL8E
T J 1) TEMMMR(1,J 1) KOON
L, e, )

DO 280 m1,NZ,1
READ(T.")

READ(T.")

READ(T.%) H,2002 )0¢1
F(H.NE0) 1001 =1
IF(C.NE0) I, 1)1
HIGHO(1)=)02
ALFAA(, XX 1

310

F1"2.EQ.0) THEN
#(1.EQ.0) OUTO(L1)=1.0
FREQD) OUTOR 1.0

EL8E
OUTOY,T)0.0

ENDIF

FALEC0) B=i2
F(WEQD) IB=2
CONTINUE
READ(7.")
READ(7.)
READ{T,*) XX1.XX2
PRAMNG, § =XK1
PWOLIT{,1)=XX2
OUTR(®, 1)
oUTPIS 21
OUTP(S, 1)
OUTP(RZrZ
CONTINUE
DO 310 =1 MT 1
READ(T.")
READ(7,")

READ(,"} IST,IBW XTRIONR

ST(L1ST
W)=
TROLIPXTR
WR{, 1eXWR
CONTINGE

IF (NF.OT.0) THEN
DO 320 W12,

READ(,")
READ(T")
READ(T,) H.J001,XX2
FAN(Y S
HIGHRQ, 1)1
HEIN(L1=2002
READ(.")
READ(.")
READ(T ") 2
DO 30 J=t,2,1
REAIXT.")
READ(?.") 428,34
F(J3.NE.0) THEN
LFAR(.J2)=10{.83,12)
ENDF
CONTINGE
READ(7,"}

121



122

READ(7,") X041, 0021000 COMMONCESPWOUT,PWIN,PWFOUT PWESLHFIN, TYPEF PR
PWEING, 1001 COMMON TEMYTERNL 1, TEMNY TEMIG, TEMNN TEMNNY, TEMNAL
PWPOUIT(. 1 pXX2 COMMONTENTEMIN, TEMH TEMIM TEMMZ, TEN 1, TENW
T COMMONTEMVTEMNN, TENMMY, TEMMAR, TEMMMS, TEW, TENT, TEMM{
TYPER( =N . COMMONTEMATENM?, TEML1 OUTO,OUTP
READ(T ") COMMONTONCP, T0 RHO0,GRAV R RMIN PO
READ(T") COMMONGGRL PLGLF PLF
READ(7.") CONMONMULTAGLL GLLF, INSOLWINDEX
READ(T.*) Y001 X2 X3 .

AFANQ 1pXX1 NN =0
AFANQ 2P X2 HNNZ=0
AFANQLI=XX3 NBOL=0
F (FLOON.EQL1) THEN DO B Jud SOZHE)).1
READ(T MNBOLLI=0
READ(T,") 001 5 CONTNUE
GLF(L 1 XX100.0 SSTART= 10
ENDF DO 10 1ISTART, ISTART+200,1
30 OONTINUE WRITE( ) MMEER OF [TERATE IN MUY LETART+
ENDF , [ ot Y e E L |
ENDF DO 20 Jut LZANF A
. F (JLELZ) THEN
1000 CONTINUE OL, 1 PRAND(Y (FMAX. RMINY AN
RETURN F{ EQLISTART) THEN
END GLL100
ENOF
ELSE
¥ (FLOON.EQLD) THEN
GLA{HLZ 1 o RANDI T [RMAX RUN RN
FiLEQISTART) THEN
. OLFCHZ 0.0
SUBRDUTINE &LA, TINSIOL) ‘ ENDIF
PARAMETERMMZZ NI =6, LZ=3,1Z+1 EFAA 0,00 AZw0.0001 MXFT=200.MF>0, ENOF
F FLOON=1) ENDF
4 20 CONTMUE
DOUELE PRECISION GLLZ 1)PULZ, 1) GLF(Z W PLFOL) CALL NEWTON(GL,PLGLF PLF TTER,ISOL)
DOUBLE PRECISION GO(MZ, 1) FRR(NZ M) FFR{LE M) FFF(ZAT). WRITEF%) 'R OF ITER FROM NEWTON="ITER; N OF SBOLUTION 0L
& ALFAANZ, 1) PO 1)PF(Z, 1) FLEVEL{MZ,Y) F (SOLEQ.1) THEN
DOUBLE PRECIBION J0(MZMZ), FAMNZ )1 002 NI} LFANOZ ND), FRNN.EQ.0) THEN
1 FIGHO(NZ, +) HIGHF(Z,1 ) AFAN(Z 3) Naze2
DOUBLE PRECTRION HOMZAZ).UMEMZ)WF(MZ,1). TRMZ1),TF{2,1), NBOLNICL+1
s TOMMZ1). TOF(LE, 1), RHORMWE. 1) AHOGMNZ. 1) 0O 90 Ju 1 LZ+NF,1
DOUELE PRECISION STINZ. 1L SWMZ, 1) WRANZ, 1), CNZ.1) X(MZ. 1). ¥ (WAELZ) THEN
& ROEE MZ)RHE(NZ NZ).E (M MZ) FHOF(IZ, 1} GLL{M 1GLEM, 1)
DOUBLE PRECISION PWOUT(LZ, 1) PWINLLZ 1) PWFOUTIIZ, 1), ELSE
F PO, 1) HPIN(Z, 1 ). TYPEF(Z, 13 PRINZ. 1) F(NF.GT.0) THEN
DOUBLE PRECISION TENML H{NZLZ), TEMN1(NZ, 1), TEMNR(NZ. 1), GLLF{NAZ 1)=GLF (LM Z,1)
L TEMNG (N, 2). TEMNAN (NZ M2). TEMMUZ(N2 U7) ENDF
DOURLE PRECISION TENTNA(1MT). TEARI(Z, 1 L TEMRH(IZNZ). BoF
2 TENSR(ZMZ), TER 1 (L Z), TEWRI(Z.T) 0 CONMTINUE
DOUBLE PRECTRION TEMNN1(NZ.NZ), TEMMA Y (MZ ALZ) TEMNI2(NZ MZ), ENDIF
A TENMAO(MZ MZ).TEM, TENIZ(2,1), TEMMY (MZ, 1) I (NNNZ.OT.1) THEN
DOUBLE PRECISION TEMMRMZ, 1), TERL HLZ.1),0UTOMZ,1).0UTR(NZ 2} DO 40 J=1,N80L1
DOUBLE PRECTSION GP,T0,RHOG, GRAY RAAX AN PO NNNO=0
* DO B Kei L7
DOUBLE PRECISION GUL(LZ SYLZ+NF )L OLLF(IT 5 LT+NF)) AR sABBIOLOK 1 -OLLAC)
DOURLE PRECISION WINDEX(S'(.2+1F)) F(ABBX.LT.0.01) THEN
INTEGER INOOL(S"(LZ+NF)} NAS=NNND+ 1
. N
COMMONICENIGO FRILFPRFFE ALFAA PO PE FLEVEL 50  CONTINUE
COMMONCEDNO, FARLO LF AN HIGHO HIGHF AFAN IF{(NF.GT.0) THEN
COMMONICIINH,UWF, TR, TF,TO, TOF RHOR RHOO DO 80 KK=1,2,1

COMMONWCBUET W WRLC X FURHE £ RHOF ABSX=ABA(ILF (MKt HOLLF(KK.1)



FABBX.LT.0.00)THEN
NMNSNNN+ |
ENDIF

o CONTIMUE

ENDIF
FD.EQ(LZ+4F)) THEN
INOOL(J NSO

QOTO 70
ENDIF
PLLEQNSOL} THEN
MECRK =NSOL+1
NBOLIMSOL o INSOL(HSOL I
DO 80 Ji=§ LT+NF 1

IF (AAELZ) THEN

UL HEOL O (3,1

ELSE .
GLLF (S Z NEOLOLF(M-LZ,1)

10 CONTINUE

SUBROUTINE WORKINDEX(NSOL)
PARAME TER(MZ=2 N2 =5,LZ=3,\7 =1 ERRA=0,001,HZ=0.0001 M Ta 200 NF =0,
F FLOON=1)

DOUBLE PRECISION GL(LZ, 1),PLILT,1),0LF(IZ,1 \PLFZ1)

POUBLE PRECISION OO(NZ, 1) FRR(NZ MT).FFR{E NE) FFE(Z.T),
4 ALFAANZ 1).POMNZ. 1) PF(Z 1 WFLEVELINZ. 1)

DOUBLE PRECISION IO(MZ NZ),0FANMZ, )L OEZ N2} LFAN(IZ MZ),

'] HIGHOMNT, 1 ) HIGHF(LZ, 1) AFAMZY)

DOUBLE PRECISION H(MZ ML) UXMZ WZ)WF (M2, 1), TRIMZ, 1), TF(IZ, 1),
4 TO(NZ 1), TGR(Z,1). RrORMZ, .RHOOME, 1)

DOUBLE PRECISION ST(MZ, HLEBW(MT, 1), WR(MZ.1),002, 1) X(MZ, 1),
4 T MZ)RHEMZ M) EZ MZ, RHOF(Z, ()

DOUBLE PRECISION PWOUT(LZ, 1),PWINILZ, 1) PWFOUT(IZ, 1),
& PN, AL HFINZ, 1), TYPEF (I, 1) PRAME, 1)

DOUBLE PRECISION TEMML 1{NZ.LZ), TEMN1(NZ. 1), TEMNZ{NZ 1),

'y TEMPO (ML LZ). TEMNM | (NZ_MT), TEMNMR{NZ ALT)

DOUBLE PRECISION TEM N (4, MZ), TEMII(LZ,1), TEMNH{IZMZ),

a TEMBLNIT MZ). TEMY M (1,02), TEMBHILLZ)

DOUBLE PRECISION TEMNN f(NZNZ), TEMMIH (M2 A7), TEMMMZ (MZ MZ),
& TEMMMSMI M), TEM, TEME{Z, 1), TEMM1(MZ. 1)

DOUBLE PRECISION TEMMNMZ 1) TEMLI{LZ, ), OUTCNZ, 1 ) QUTR(MZ2)
DOUBLE PRECISION CP,TO,RHOU.GRAY RNAX RMNN,FO

DOUBLE PRECISION GLL{LZS"(LZ+NF))GLLI(Z S (LZ+NEY)
DOUBLE PRECIBION WINDEX(54L2+MFY)
INTEGER INSOL(SQT+F))
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COMMONCBAIST S, WR.C MR RHE E RHOF

COMMONCRSPWOUT PWINPWROLIT PWFINHFIN, TYPEF PR
COMMOMTEMU/TEMNL {, TEMN1, TEMMZ, TEMNN TENNUT TEMNML
COMMONTEVDITEM 1, TERNT, TEMES, VENIMD. TEMA Y TENSY
COMMON/TEMYTENMNNY, TEMMRH, TEMMAR TEMMAD, TEM, TR, TEMMt
COMMONTEMUTEMNE TEWML 1,0UTO.O0UTP

COMMONCOONCP, TO,RHO0,GRAY RMAX SN FO
COMMONOMOLMLGLF PLF

COMMONMUL T/AOLL.GLLF NSOLIWINDEX

DO 110 W1,8024NF), 1
WINDEX(T0.0
110 CONTINE
DO 100 j=1, 801§
DO 200 4424
G t=GLLLLY
200 CONTMUE
FF.QOT.0) THER
D0 300 =i NF 1
GUR A\ OLF L) !
00 CONTINUE
ENODIF
F(NF.GT.0) THEN
CALL LOOPWF(GLPLOLF FALF)
ELSE
CALL LOCPGLPLOLF P F)
ENOF
DO 400 J=1NZ,1
IO, 1 NELD) THEN
TEM=GO{), | WABSIGO(J, 1))
ELar .
TEW=0
ENDF
TEM=TENQUTOR, t)
JT=OUTPY, 1)
J2=OUTP(.2}
F(J1.ME0) THEN
F(LECQ1) JOU1=PWINJ1, 1)
IF(J2.EQLE) XX {=PWOUT(IY, 1)
ENDF
F(TEMLEQ.1.0) THEN
200X =X -RHOGRAVHIGHO(, 1)
IO ABSIGON 1 )RHOOW, 1)(-1.00
WINDEX{TWINDEX{Ty+ YOO
ENDF
F(TEMEQ.(-1.0)) THEN
J0U=GOL)A P V2RHOOW, 1 YALFAAL) 172
TOO(= )0+ 20 1-RHOUGRAY HIGHOLL 1)
A= YABEIFOL, 1 PPRHOO(. 1)
WINDEDUTSWINDEX )+ X008
ENOF
400 CONTINUE
100 CONTINUE
RETURN
END

COMMONKCE1/00,FRRFFR.FFE ALFAAPO,PE FLEVEL
COMMONIGEING.IF AMLO LFAN MIGHO HIGHE AFAN
COMMONCEIH LI WF, TR, TF, 7O, TOF RHOR.RHOO

SUBROUTINE NEWTON(GL AL GLF A1LF ITER,ISOL)
PARAMETER(MZ=2 NZ =8 L ¥ «3 17 » 1 £ RFA ). 001, HZ=0.000 1 XY= 200 NF 20,



s FLOGN=1)

DOUBLE PRECISION GLAZWPLLZ 1 /OUKIZ,1) PLFOZ.1)
DOUBLE PRECISION GOMNZ, 1) FRANZ MZ),FFROZ W) FFF(ZIZ).
a AFAAIZ 1\ POINZ 1 PF(Z, ) FLEVEL(MZ 1}
COUBLE PRECISION IO(MZ NZ), IFANGSZ Z2)LOLZNZ)LF ANIZ NZ),
4 HIGHOMZ 1 HIGHF(Z HAFAN(Z.3)
DOUBLE PRECIGION HZAZ)ANNZ MZLWEMZ. 1), TRIMZ 1), FFIZ.1),
4 TONZ 4 TOR(IL, {)RHORMEZ 1), RHOOME, 1)
OOUBLE MRECISION STIME \)LSWILL, 1) WRMZ. 1 LCINZ. 1) X(MZ. 1),
s AN M) RO (MZ MV XM AZ) RHOF (2.1)
DOUBLE PRECISION PWOUTILZ 1LPWINQZ. 1).PWFOUT(LZ 1),
a PWEIN(Z, 1IN 1), TYPEITIZ. 1) PROMZ. 1)
DOUBLE PRECISION TEMNLI(NZLT). TEMMUNZ, 1), TEMINZ 1),
& mnmmmm;
DOULE PRECIGION TEMTNA( ACE) TENM(IZ.1). TEWNTITZAZ),
P TENIR{I M), TEMTN 1L TEMBY (.0
DOUBLE PRECINON TESSS¢HNZC, TEMUN1 (NZALE). TERMM2(4Z MT).
[ | TEMMMNMZ 3Z), TEM, TEMI(T. 1), TEMMI(MZ. 1)
DOUBLE PRECESIDN TEMMIOLZ, 1), TENL 1 (L2, ) OUTOME. 1), 0UTPN. 2}
DOUSLE PRECISION CP,TO,RHO0,GRAV RUMAX FMIN.PO

DOUBLE PRECISION GLOWLEL. 1) QLAY )} ALP1RZ 1) PLPHLLT).

1 OLOF(IZ. 1) GLAF. 1)} PLPF 112 1)\ PLPFI(L. 1)
DOVBLE PRECIBION DJZNF{-IFL.CON)LL2-NFY1-IFLCON)),
. DRLZNF1IFLCON)LZ NP 1-FLO0N) ),

a PLAR{L2+NFY1-FLOON), 1),

[ ] DRLZHFY-FLCOML Z#NF Y 1-FLCON)).

. DELTALLIVHFY-FLOON), 1}

COMMONDBY/GO PRR FFRFFF ALFAA PO PF FLEVEL

COMMONICENO JFANLOLFANHIGHO JHIGHE AF AN
COMMONICEVH,UWF, TR.TF,TO.TOF RIOR RHOO
CONMONICBLET BN WR.C X RAHE E JSOF
COMMONCEEPWOUT, PIWIN PWROUT PIWFIRLF N, TYPEF PR
COMMONTEM1/TEMNL Y, TEMN, TEMAND, TEMNIT, TERDOAT TEMRDD
COMMONTEMZITEM NN, TEM, TENI, TEMME, TEW1IY TEWA1
W1.m.mmmu.ma.mm
COMMONTENWTENMZ, TEML1 OLTO.OUTP

COMMONGONCS, TOAHOBARAY SMAX RISH FO

BOL=0
DO 950 NER=1,ADUT,1
F(NF ECLO) THEN
CALL LOOP(GLPLGLF FLF)
ENDIF
FOFQTY) THEN
CALL LOOPWIIGL PLGLF PLF)
EWNOF
DO 900 bt LZ+NF(1-4FLOON). 1
DO M0 Jat LT+NFIIFLOOMLT
IF {(4.EQ1) THEN
FLLLELD) THEN
GLOAE A OL{, 1HHIR.0
QUGS 1 AL, HHTZO
ELBE
GLOFY-LZ IROLF (L2 WH2120
OLOFZ(ML, 1=OLFULE R0
ENDF .
asE
F (JLELZ) THEN
GLOYL 1 GLH.1)
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GLG2(,1=BL{J, 1}
ELBE
GLOFHILL1OLF(HLZ. 1}
GLOF2HL 1)=LF(HL2 1)
ENDF
ENOF
910 CONTINUE
FOW EQ0} THEN
CALL LOORGLO1 PLP1.OLF PLF)
CALL LOQOPIOLG2,PLPZ OLF PLF)
3%
F (FLCOM.EQ.0) THEM
CALL LOOPWE{GLO PLPH GLOF PLPFY)
CALL LOOPWF(GLG2 PLPZ GLOF1 PLPFZ)
ELBE
CALL LOCPWF(GLO1.PLPLOLF PLF)
CALL LOOPWF(GLG2 PLP2,0LF ALF)
ENDF
ENDF
DO 920 K=4 LEHIFY1-FLC0N),
F LLELZ) THEN
DAK (PP K1 PLPIIL Y IME
ELBE
DICIPLPE(SLZ, PLPFKAZ 1M
ENDF
620 CONTINUE
200 CONTINUE
CALL INW(DJAZ+NFY{I-FLOONLDS.OLY
TEM v -1.0
CALL DOT{TEM D\ L Z4FX{-JFLOON).LZ +NF(1-FLOON), DY)
DO 926 11 L2F{1-FLCONY
F (LLELZ) THEN
PLAF(L1PLOLT)
ELBE
PLAF(I 1 mPLF(HLET)
ENDF
526 CONTINUE
CALL MOOT(DM PLAF LT +NFY{1-FFLOON)LZ+ NF-{ 1-FLCON), 1,DELTA)
DO @30 tui LZ+NF{1-IFLOON),1
\F{LLE.LZ) THEN
ABSPL=ABS(PL{I1)}
ABOGL-BBMDELTA(LY)
ELBE
ABSPL=ABE(PLF(H.Z.1))
ABIGL =ABKDELTA(L1))
ENDF
\F{(ABSPLOT.ERRALOR (ABSGL OT.ERRA)) THEN
DO 40 Ju 1, LZ+HE14FLCON), 1
¥ (J.LE.LZ) THEN
AL, 1GL{), S HDELTA.T)
ELBE
GUF(H.2,1)=0LF(HLZ, 1 DELTA(.Y)
ENOF
0 OONTINUE
GOTO 0
ELSE
CONTINUE
ENOF
B30 CONTINUE
BOTO 970
980  CONTINUE
980 CONTRUE
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870 CONTINUE WTEMMY(L1).EQ 1.0) GOTO 222
F (TERLT.MXIT) THEN FFASRIOLK]LEQ.1.0) THEN
BOL=1 F OUTONILEQ.0.0) THEN
ENDWF DO 00 Mt M2
RETURN R=I0() K J1.K)
N F (EQLO) THEN

F(TEMMY(1,1) EQ.1.0) THEN
TEM=AREN, { HRHORLH, I GRAVTHIGHOMK,  HFLEVEL{H. 1))

TEU=TEMHOW KFPOMK1)
TERMs TENHRHOALL 1 PORAV THIOHOMC 1 HRLEVEL).1))
. _ . PR, (=TEM
SUBROUTINE AROOMPRES() TEMM{, 1.0
PARAMETTER(MZ =2 NTab L2 =37 =1 ERRA=. 001 H2=0.0001 SDOT 200 NF =0, ENDF
& FLOONY) ENDEF
., - & CONTINUE
DOUBLE PRECIBION GLA.2,1LALAT 1)GLFIT1LPLF(L1) e
DOUBLE PRECIRION GOMZ. 1)L FRANZ MZ)FFRLME)FEFILT, HEOUTPA 1)
& ALFAANL 1)L PO(Z, 1) PFZ, 1) ALEVEL (. T} L=OUTPKZ)
DOUBLE PRECISION IOMZNZMFANME G LOLZNZ)LFAN(Z NZ), IFLHHE0) THEN
4 HIGHONZ. 1 ) HIGHFIZ, A L AFAN(LE ) {0 .EQL1T) XX1=PWIN{H, 1)
DOUBLE PRECISION HONZMZ) M MZANF (M2, 1) TRISZ, 1L TREL, ), O EOLT) KRASFWOUTEH, 1)
) TO{MZ, 1).TOF(IZ, 1 .RMOR{MZ 1 LRHCO(Z, 1) ENDF
DOUBLE PRECIBION STIME, 1).0W{MZ, 1) WR(MZ, () CMZ 1L UMZ, £}, TEMSK 1-RHOCGRAVHIGHONK, 1)
4 RN AL, RHIECNDL A7), E (MZ NZ) RHOF (2, 1) TEMSTERHOKTPON1)
DOUBLE PRECISION PIWOUT(LY, 1) PWINILE, 3 L PWFOUT(IZ, 1), TEMsTENSRHORL, 1 PORAV(HIGHOMK, 1)-FLEVEL(, 1))
'y PUVIEINGZ, 1), HFINGZ, 1 L. TYPER(, 1).PR(MZ 1) PR{L1)=TEM
DOUBLE PRECIION TENML1(NZLZ). TEMN{(NZ 1), TEMNZ(NZ, 1), TEMM(S1)e1.0
. TEMNTI(NZ.2), TEMNA (NZ MZ), TEMRRLZ(NT MZ) ENDIE
DOVELE PREGISION TEMIMT( MZ), TENH(IZ,1). TEMIRH (IZ M), ENDE
'} TEMMR(Z M), TEM111(4,2). TEMI(IZ 1) B0  CONTINUE
DOUBLE PRECIAION TEMNN1(NZNZ), TEMMM 1 (MZ M), TEMMM2(MZ MY}, 7 CONTIUE
& TEMMMS(NZ M), TEM, TEMRZ, ) TEMM 42, 1) ) DOF
DOUBLE PRECENON TEMMZMZ. 1), TEML A(LZ, V) OUTOMNL 1), OUTPNZ 2) 40 CONTIMUE
DOUBLE PRECISION CP, TO,RHOD GRAY RMAX AMIN, PO 20 CONTIMUE
. * 111 CONTINUE
COMMONCBAGO FRAFFRFFF ALFAA PO FF FLEVEL PETLEN -
COMMONCERZAD, IFANLO AFAN HIGHO HIGHF AFAN END
COMMONICEIN LU WF TR, TF TO, TOF RHOR, AHOO
COMMONWGCOUST SW WR.C X RAHE F RHOF
COMMONCTEVPWOLT PWIN PWEOUT PINFIN HF 8, TYPEF PR
COMMONTEM/TEMML 1, TERNY, TEMN, TEMNN, TEMNM1, TEMNMR
COMMONTEMTEN1MT, TEMH, TEMMY TEMAL2 TEM 111, TEMI .
COMMONTEMMTEMNNY, TENRIM t, TEMMAML, TEMMMS, TEW, TEMD TEWAS1 SUBRDUTINE LOOPWROL M OLF MLF)
COMMONTEMUTEMAL, TEML 1,0UTO OUTP PARAMETER{MT »2 NZ=8,1.2=3, 1T t ERFN=(.001,HZ =000, MA{T w200 NF =0,
COMMONCONCP, TORHOD, GRAV RAAX RMIN PO [ IRLOON=1})
COMMON/GSHGLPLGLF PLE " .
- 1 DOUBLE PRECISION Gi {1 ZHPLAZ. 1)GLFZ HALHIZ1)
DO 10 =1 ML 1 DOLBLE PRECISION GONE, 1), FRAMNE NZ)FFR{Z MZ) FFF (. 1Z),
TEMMA{L1)=0.0 [ ALFAANE, 1)POMNL 1) PFIZ 1) FLEVEL(MZ, 1)
PR, 1 0.0 DOUBLE PRECTBION IO(MZNZ). IFANMZ ) LO(ZNZ).LF AN NT),
10 CONTINUE a MIGHO(NE, Y MHIGHF{Z 1) AFAN(Z.3)
DO 20 1 M2, DOUBLE PRECIGION WINIZ ALZ), LN AWM, 1), TR(MZ, 1), TF(IZ.1),
=0 ‘ 4 TOMMZA), TORTZ t RHOR(MZ, 1\ RHOOME. 1)
DO 30 J=1 47,3 DOUBLE PRECISION BTIML 1)WKZ, 1) WIREEZ 1), 00MY. 1) 08T, 1),
Meti+ TEMM(J.Y) ) RONTMZ),ROHE (M JAT) E (M2 MZ)RHOF (Z,%)
30 CONTNE DOUBLE PRECISION PWOUTILZ 1) PWIN(LL 1) PWFOUT(IZ,1).
F{MEQMZ) THEN _ 'y PWPRINGE 1)L HFIN(Z A L TYPEF(T, 1) PROMZ.1)
GOTO 114 DOUBLE PRECISION TEWINLY (NZ.L2). TEMINT(NE, 1), TEMNR(NZ. 1),
ENDIF . a TERN (NZ,C2), TENNGH (NZMZ), TEMNMI(NZ M)
DO 40 Jet W21 DOUBLE PRECISION TEMTM(1.M7), TEMM(IZ, 1), TEMMH (IZME),
F(TEMM1{J,1)EQ.0.0) THEN ) TEMBDNT ALZ). TEMTH{ L), TEMIH (02.7)

DO 80 K=1MZ,1 DOUBLE PRECISION TEMNG (NZ, NZ), TEMMN (M2 ML), TENWMMO(MZ MT),
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& TEMMMI{Z MT), TEM, TENR(Z, 1), TEMM (MZ, 1) CALL MOOT{TENI1, TEMIMY,LZ, 1 MZ TEMM }
DOUALE PRECISION TEMM(MZ, 1), TEMLI(LZ, 1).0UTOMZ, 1) 0UTPMNZ 2) CALL MTRP{IFAN M 1T FFR)
DOUBLE PRECEMION CP,TO,RHMOU.GRAY RMAX RMIN, PO CALL MSUMFFR, TEWI IZ,MZ TEMBE)
. . TEM = 0.5
OOMMON/CBAL0 FRR FER FFF ALF AA PO, PF FLEVEL CALL DOT(TEM, TEMM2,\Z MZ TEMM1}
CONMONGEZ0, IFAN,LO,LF AN HIGHO FIGHF AF AN DO 200 I=1,Z,1
COMMONCEH U WF,TR,TF TO, TOF RHOR RHOC DO 270 J=1 MZ, 4
CONMONCBAUST SW WR.C XA RHE E RHOF F (ABSTEMIN(LN)LLT.1) THEN
COMMON/CBEPWOUT PWIN PWFOUT PWEINHFI, TYPEF PR FFR(|.Jm0.0
COMMON/TENATEMML, TENN', TENDCLTEMNI, TEMNMH TEMMD ELBE
COMMON/TEMTENTI, TEWMH, TEMRH, TEMAD, TEM1H, TEMH1 FFR{1L)1.0
COMMONTEMYTEMMNN 1, TEMMAN, TEMMMD, TEMMM), TEW, TEMR, TEMM1 ENDIF
COMMONTENATEMM2 TEML +,0UTO,OUTP 20 CONTINUE
COMMONCONCP, TO,RHOD,GRAV, RAAX RMIN PO 20 CONTINGE
“ FIND GO- * * FIND FFF.
CALL MTRA(LOLZNT, TEMNLT) . DO 200 1,121
CALL MDOT(TEMNL 1,01 MZ LT 1, TEMM1) F (GLF(1,1).ME.0) THEN
CALL NITRI(LFAN(Z NZ, TEMNtY) TERH(1 1=GLEF(, 1 JABSIOLF(1,1))
CALL MOOT{TEMNH GUF NZIZ, 1, TEMND) ELSE
CALL MSUM(TEMNY, TEWINZ NZ,1,00) TEMH(1.1)=0.0
- - w
280 CONTINUE
. FIND FRR s DO 200 I=1,12,1
DO 200 b1 NZ1 TEMIH(1.0=1.0
F (GO, 1).NE.0) THEN 20 CONTINUE
TEMMNA(1,1)=GO{), | NABS(OO, 1)} CALL MDOT(TEMI, TEMtH L1, 2 FFF)
ELSE DO 300 1,21
TEMMA{L1)0.0 DO 310 J=1,2,1
ENDIF F(LEQ) THEN
200 CONTINUE TEMH1{1.Jy=0 SFFF(1J)+1.0)
DO 210 =171 ELBE
TEMMI(1,)=1.0 TEMUL(1J)=0.5FFF(J)
210 CONTINUE ENDF
GALL MDO T{TEMNY, TEMIM1NZ1 MZ TEMNM1) 310 CONTINUE
CALL MTRM{I M2 NZ FRF) 300 CONTINUE
CALL MSUMFRR, TEMNM NI MZ, TEMMM2) DO 220 1=1,12,1
TEM = 0.6 DO 330 J=1,1Z,1
CALL DOT{TEM, TEMNMZ NZ ALZ, TEMMNA1 ) IF (ABS(TEMU1(|J)).LT.1) THEN
DO 220 #=1,NZ,1 FFF(l.}}=0.0
DO 730 J=t AT ELSE
F (ABS(TEMNMI(.D).LT.1) THEN FFF(J3=1.0
FRROJP00 ENDIF
ELSE 330 CONTINUE
FRR(1=1.0 20 CONTINUE
BNMF . .
70 OONTINUE
220 OONTINUE L3 FIND H -
. . GALL MDIA(GO,NZ, TEMNNY)
CALL MDOT{TEMNN1.FRA,NZNEMZ TENNM1)
- FIND FFR . CALL MDOT(IC, TEMNM1 NZ NZ MZ, TEMNM 1}
DO 240 =142, TEM=CP
 (GLF(,1)LNE.0) THEN CALL DOT{TEM, TEMMM 1, MZMZ, TEMMMD)
TEMHQ, 1)GLRQ, 1 FABS(CLF(L, 1))
=V 3
TEH{, 100 CALL MOWOLF A, TENHI)
ENDF CALL MOOT{TEMI FFR,IZ,1Z M2, TEMM1)
M0 CONTINUE CALL MDOT(IFAN, TEMEH NZ, T MZ, TEMMM1)
DO 280 k=1 M7t TEM=CP
TEMIMA(1,=1.0

CALL DOT{TEM, TENMM 1, MZ MZ, TEAEMD)
250 CONTINUE



CALL MSUMTEMMID, TEMMMD M2 M2, TENMA )
TEM = -1.0

CALL DOT{TEM,UALZ MZ TEMMIM)

CALL MSUM{TEMMM1, TENMAD A7 M7 H)

. FiND WF.
L

CALL, MDOT(FFF.TF,12,1Z,1, TEMI )

CALL MDM/GLF, 2, TEWII1)

CALL MOOT(TEMI1,TEMN Z.2,1,TEMR)
CALL MOCITTIFAN, TEMIZ MZ A7 1, TEMMT)
TEM = CP

CALL, DOT{TEM, TEMM1,MT.1,WF)
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e FIND OPENING TEMPERATURE s
CALL NTIOT(FRR TR NZMZ.1.T0)
CALL NOOT(FFR, TRAZ.MZ 1, TEMI)
CALL NDOT{FFF.TF.ZZ,1,TEMR)
CALL MSUMWTEMIT, TEMIZ,IZ,1,TOF)

e F SN0 ROOM TEWPERATURE AND HEAT SUPPLY.

CALL MOMCOT.MZ TEMMA)
CALL MDIAEW MZ, TEMANIM?)
~—NDC ,
CALL MDOT(TEMMMY, TRAMZMZ, 1, TEMAM1)
CALL MOOT{TEMMMZ WR MZ M 1, TEMMZ}
CALL MSUM(TEMM TEMMZ AZ 1,C)
FIND X
TEM=1.0
CALL DOT(TEM, TEMMIN1 WZ,MZ TEMMS)
CALL MDOT(H, TEMMAZ MZ M2 M2, TEMMM )
CALL MSUM(TEMMMT, TEMMMI MZ MZ R}
DO 340 (=1,M2,1
DO 36D Jut ML 1
¥ (LEQLJ) THEN
E0.m1.0
ELSE
E(LJ)0.0
ENDF
W0 CONTINUE
M0 CONTINUE

TEM=-1.0
CALL DOT(TEN,H MZAMZ TEMMM1}
CALL MBUM(R, TENMM{ MZ N2, TENDIN?)
CALL MSUMTEMNMZ E NZ M2 RHE)
CALL PR M2, TENMM1, TEMMND)
CALL MDOT(TEMMAN FHE MZMZ M7, TEMSIMD)
CALL MDOT(TEMMAD,C ALZ M2, 1, TEMM1)
CALL NOOT(TEMMSMY WF MZ NZ, | TEMMZ)
CALL MEUM{TENIE, TEMMZ MZ.1.X)

—FIND TR
CALL MDWSTMZ TEMAM1)
CALL MDWSW AZ TEMMM)
CALL MDOT{TEMMA CMZ MZ, 1, TENM1)
CALL MOOT(TEWMAR X, MZ MT 1, TEMME )
CALL MSUR(TIEMIN, TEMMR MZ.1,TR)
“—ERD WR
CALL MDOT{TEMMMD C. 5T MZ 1, TEWS1}
CALL MOOT(TEMMMT, X MZ MZ,1, TENM?)
CALL MSUM(TENM TEMMD W7 1,WR)

. —FIND RHOR (ROOM DENSITY }——eemeeeoe
DO 300 b1 MZ, 1
RHOR(, 1 RMO0TITO TR{, 1))

300 CONTINUE

. FIND RMOO (OPEMING DEMSITY)}———— %
DO 370 i= 1 NZ,1
RHOO(), 1)=RHOO TONTO+ TOY1 1))

370 CONTIMUE

e _FIND RHOF (FAN OPENING DERSITY e
DO 380 t1,1Z,1
RHOF(), t=RHCOTORTO+ TOF(1,1))

380 COMNTINUE

DO 390 {»1,NZ,1
TEM=OO0(,1)*AB300N,1))
POX), 1 )= TEMV(R.0°RHOOK!, 1 1"ALFAA(L, T ALFAM1L 1)
300 CONTINUE

DO 400 J=1,2,1
IF(TYPEF(J,1) EQ.1.0) THEN
PF(, 1 -IAF AN IGLFL Y YRHOE(, 1)) =2+ AFANL 2)
s S{OLF(J.1 YRHOF (1,1 i AFANG, 1))
ENDF
F(TYPEF(J.1)EQ.-1.0} THEN
PE( AP (AFANLSF-GLF (), 1 MRHOF (1 )-2+ AF AN 2)
a S{OLF(J, 1 YRHOF(J, 1] AF AN, 1))
ENDHF
400 CONTINUE

. FIND Pt & PLF. .

DO 410 101 MZ, 4
TEMM (1, 1 )=GRAVYRHOR(, 1 1-R-00)

410 COMTINUE
CALL MTRP(IO MZ NZ TEMMNM1)
CALL MOOT(TEMMAM TEMMI NZMZ 4 TEMNT}
CALL MOWAHIGHD N, TEMMNNT)
CALL MOOTITEMNMT TEMN] MZ MNZ,1, TENNT)
CALL MSUMEPO, TEMN2, MZ, 1, TEMN{)
CALL MDOT{LO, TEMN1,LZNZ, 1, TEML1)
DO 420 ey LZ 1
PLILT)=TEML(L 1 HPWOUT(, 1 )PWIN(, 1)

420 CONTOUE

P

CALL MOOTALFAN TEMN1,IZ NZ,1,TEMIY)
CALL MTRA(IEAN MZ 7, TEMDR )
CALL MDWAMICGHF,IZ TEMINM )
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CALL MOOT(TEMUS, TERMM1,IZ 2 MZ TENBL)  (IFLCON EQL1) THEN

CALL MDOT{TEMIN TEMM 7 A2 1, TENz2) CALL MTRP(LO LT NY. TEMML 1)

DO 430 11 12,1 CALL MDOT(TEMM.1,GLNZLZ,1, TEMN1)

PLE(, 1S TEMN(, 3 PO (, 1) TENIN, | [SPWEOUT (1,4 PWFING, 1) CALL MTRA(LEAN, 2T, TEMM1)

. +RHOCGRAV(HFIN(, 1 -HIGHF (1, 1)) CALL MDOT(TEMNHM GLF NZ 12,1, TEMNZ}
430 COWNTINE CALL MSUM(TEMMNY, TEMN2 NZ.1,00)
- - EW

CALL ROCMPRES]() .

RETURN . FND FRR.

END DO 0 (=1,M2.1

¥ {OO{L1)NE.0) THEN
TEMN {11 )GOf, 1 PABSIIOH 1))

£188
TEMNI(, 100
ENDF
SUBROUTINE LOOP(GL PLGLF FAF) 200 CONTINUE
PARAME TER{MIQ NZn6,\ T =3 17w 1 ERRA=0.00,HZ=0.0001 MXIT =200 NF =0, 00 210 1= M2, 1
s FLOON=1) TEMAMI(V =10
. s 210 CONTINUE
DOURLE PREGISION GLILE, 1\PLILZANGLIZ. 1\PLF(Z 1) CALL MDCTT{TEMNY TEMTR NT, 1 MZ TENNSI)
DOUBLE PRECISION GO(NZ, 1).FRR(NZNZ)FFRIZ MT).FFF(Z.Z). CALL, NTRP{IOALL NZ FRR)
Fy ALFAMNZ A \POMNZ, 1), PFZ ), FLEVEL(MZ, 1) CALL MSUMTFRR, TENMNMY NZ M TEMNMZ)
DOUBLE PRECISION IO(MZ NZ),IFANMZ Z).LO0.Z NX) L FANZ.KZ), TEM » 0.5
& HIGHOMNZ, 1) HIGHF(IZ, 1 LAFAN(Z 3) CALL DOT(TEM, TEMAMD NI M7 TEMNAT)
DOUBLE PRECEXION H(MZ MZ)LUNZ M)W, 1) TROMZ, 1), TF(Z. 1), 00 220 =1 N1
a TO(NZ, 1), TOF{IZ, 1) RHOR(ML, 1) RHOOMNZ, 1} DO 280 Jui MZ,1
DOUBLE PRECISION ST(MZ, 1) SWINLE, |\ WRINT, | LML 1), XMZ 1), IF (ABS{TEMNM1(. )T} THEN
4 R{ME NZ),RHE (MZ ME) E(NZMZ), RMOF(IZ.7) FRA{l,Jp=0.0
DOUBLE PRECISION PWOUTILY, 1 ), PWINILY 1} PWEOUT(LZ 1), ELSE
a PWENLZ, 1) HEN(Z, 1), TYPER(IZ, 1L PRONZ. 1) FRR(II1.0
DOUBLE PRECISION TEMML ${KZ 125, TENNA(NZ. 1) TEWG(NZ. 1), ENOF
Py TEMNI1 (MZ.1Z), TEMNAN (NZ.1Z), TEMNM(NZ MZ) 730 DONTORE
DOVBLE PRECIZION TEMIMY(1 MZ), TEMI(IZ,1 ). TENIN (IZ. M), 720 CONTINUE
& TEMBL{LZ MZ), TEM1I1{1,12), TEMAH(IZ,17) . .
DOUBLE PRECISION TENNN1{NZNZ), TEMMM1(MZ M7, TEVMR(MZ MZ),
a TENGMMIS(MZ AZ), TEM, TEMTH(LZ, 1) TEMM1(MZ, 1) . FIND H .
DOUBLE PRECISION TEMM2(MZ, 1), TEML1(LZ. 1} OUTOMNE, 1) OUTPNZ.2} CALL MOUTONZ TEMNN1)
DOUBLE PRECISION CP,T0.RHO0,GRAV REAX, RMIN.FO CALL MDOT(TEMNH SRR NZNZ M2 TEMNMT}
: * CALL MOOT(IO, TEMMNM M2 NZ M2 TEMMIH)
COMMONGE 130 FRRFFFLFFF ALFAA PO PF FLEVEL TEMCP
COMMONICERAD, FAN L O LFANHIGHD HIGHF AFAN CALL DOT(TEM, TEMMMANZMZ, TEMMM?)
COMMONGEEIM U WF TR, TF 1O, TOF SHORAHOO :
COMMONICOUST, SN, WR.C X R RHE E RHOF TEM n-10
COMMONCHSPWOLT PWIN, PWFOUT PWF DN HF N, TYPEF PR CALL DOT(TEMUMZ MZ TEMMM1)
COMMONTENUTERNL 1, TENIKY, TEMING, TEMNH, TENMNG1, TEMRRE CALL MPSUMCTEMMIMY, TENMAL MZ MZ H)

COMMON/TENZ/TEM 1, TEMI, TEMAN, TEMMD  TEM1N, TEMI - .
COMMONTEMTEMNN1, TEMMM t, TEMMMD, TEMMAEY, YEM, TEMD, TEMA
COMMONTEMTENMZ, TEML1,0UTO,OUTP

¥ e D ROOM TEMPERATURE AND HEAT BUPPLY oo

COMMONICONCS, T),RHOO0,GRAV RMAX RN, PO CALL MDIAST MZ TEMMM1)
. * CALL MDIASW MZ, TEMMMZ)
FND C

. FIND GO- . CALL MDOT(TEMMM1, TRMZ NZ. 1 TEMM1)
DO X2 =12 ¢ CALL MDOT{TEMMC WRKTALT 1 TEMMT)
GLE(L =G F(1,1) CALL MSLMYTEMM1, TEMO M2 1,0)
PLF(L1 PR 1) i X

22 CONTINUE TEN=1.0
F (FLOOWEQLD) THEN CaLL DOT{TEM, TEMMEH MZMZ TEMMAS)
CALL MTRP(LOLZNZ TEMNL1) CALL MDOTH, TEMMM? M7 17 M7 TEMM )
CALL MDOT(TEMNLY.GLNZLZ,1,60) CALL MSUMTEMMN TEMMMI MZ M2 R}

ENDIF .

L —



DO 340 1,M2,1
DO 350 J=1 82,1
¥ (LEQ) THEN
ElJl1.0
ELSE
E{iJ}=0.0
ENDIF
B0 CONTINUE
340 CONTINUE

’-—n—

TEM=-1.0
CALL DOT(TEN H.MZ M2 TEMMM)
CALL MSUNR TEMRMMY MZ M7, TEMMND)
CALL MSUM(TEMMAL £ M7 MZ FAHE)
CALL INV(RAZ, YEMMM1, TEMMALY)
CALL MDOT{TEMMA RHE M2 MZ M7, TEUMMS)
CALL MOOT(YEMAMMS.C MZ MZ 1, X)
FND TR
CALL MDWST MZ, TEMIMMY)
CALL MDUASW N TEMMID)
CALL MDOT{TEMMM1,CMIMZ, 1, TEMMY)
CALL MDOT(TEMMAR,X,MZ M7, 1, TEMMZ)
CALL MSUM(TEMMY, TEMMI MZ.1,TR)
*-FiND WR
CALL MOOT(TEMMAMD C MZ W 1 TEMM1T)
CALL MOOT{TEMMAMTCAMZ MZ, T, TEMM2)
GALL MSUM(TERMM1 TEWA? MZ, 1, WR)

* FIND OPENING TEMPERATURE:

CALL NDOTIFRR, TR.NZMZ 1,TO}

. FIE) RHOR ROOM DENSITY.
DO 300 I=1MZ 1
RHOR{, 1 JRHOO T TO+ TR, 1}
300 COMTINUE

DO I =1.NZ1

RHOO, 1 y=RHOGTOH TO+ TO{!, 1))
370 CONTWNUE

—FIND RHOO OPENING DENSITY.

DO 300 w1 NZ 1

TEM=O(1, 1Y ABS{GO(,1))

PO 1)~ TESMEL CPRHOO1PALFAA(L 1) ALFAA(L1))
W0 COMTINUE

h FND PL

DO 410 W1MZ.1
TEMM (1,1 GRAV-RHOR{1,1)-RHO0)
410 CONTINUE
OALL MTRR(IOMZ NZ. TEMOG1)
CALL MOOT(TEMMMY, TEMMY NZMZ 1, TENIN1)
CALL MOUHIGHO NZ.TEMNN1)
CALL MDOT(TEMNNY, TEMN { NZ.NZ 1, TEMING}

CALL MSUNI(PO, TEMN2,NZ, 1, TENNT)
CALL MDOT(LG, TENN1,LZNZ. T, TENIL1)
DO 420 in1 121
PL{, 1 TEML 11,1 PWOUT(, 1-PWING, 1)

420 CONTINUE

.

CAdLL ROOMPRES()

RETURN
ENC

e SUBROUTINE TO BOLVE MATRI( DOT MATRIX.

SUBROUTINE MOOTAB.LMN.C)

DOUBLE PRECISION AL MG N).CLN)
DO 10 1L

DO 20 Jui N
{10
20 CONTINUE
10 CONTINUE
DG 30 1+1,L
DO 40 J=1 N
OO 50 Ka1M
CUL)=C{1 1 (ALK YR )
50 CONTMNUE
40 CONTINUE
30 CONTNUE
RETURN
END

e SUBROUTANE TG SUM MATRIX.
SUBROUTINE MEURIAB L M.C)
DOUBLE PRECISION A{L,M),B(LM).C{LM}
DO 10 =1L
DO 20 J= 1.0
=0
20 CONTINUE
10 CONTINUE
DO 3 (=1L
DO 40 J=1 M
CllLI A8
40 CONTINUE
0 CONTINUE
RETURN
END

*-=uSUBROUTINE TQ CHANGE 1 COLUMN MATRIXC TO DNAGONAL MATRD ——"

SUBROUTINE MDIA(A,LC)
DOUBLE PRECISION A{L.T).C{LL)
0O 10 1L
DO 20 3n1 L

C{id}0
20 CONTINUE
10 CONTINUE



00 30 =1L
DO 40 J=14,
¥ {LEQLJ) THEN
CRJrALY)
ELBE
(0.0
ENDF
0 CONTBAXE
30 CONTINUE

it SUBROUTINE TO TRANSPOSE MATRIX
SUBROUTINE NITRAB.LM.C)
DOUBLE PRECISION B{LM).C(M L)
DO 10 Wil
00 20 J=1 M
=0

10 CONTINUE
DO 30 1L
DO 40 J=i M

CXLB()

40 CONTINLE

30 CONTINUE

e SUBROUTINE TO FIND INVERSE MA TR e ®

BUBROUTINE INVIAY MCY BY)
DOUBLE PRECISION AY (M,M).CY (M), BY (M M)
DOUBLE PRECISION XX, YY
DO 10 =101
DO 20 J=1,M,1
BY()peAY (1)
F {LEQ.J) THEN
Cridm1.0
ELBE
CY(.p0.0
ENDF
20  CONTINUE
10 CONTINUE
F ALEQ1) THEW
CY(1,1)=1.00AY (1,1}
HOTO 1000
ENDIF

DO 20 1,81
¥ (AY{LILECLD) THEN
DO 34 Jut M1
F (AYLLILNE.0) THEN
DO 86 Xwi M,
AY(LKRAY(LIGHAY (LK)

CYUKPCYLKPCY 02,
®  CONTINUE

0010 37

ENDF
M CONTINUE
¥ OONTNUE
ELSE
CONTINUE
ENDF
30 QONTINUE

DO A0 t=1,08-1,1
XXsAY(L
DO 80 Jui+1,M.1
YY=AY[LE)
DO 80 K= M, 1
AYLLIRAYE IOAY T Y YR
80 CONTINUE
0O 70 Ki=t M, 1
CY R IOCY LMK CY (1, KK Y YXX
™ COMTINUE
B0 CONTINUE
40 CONTMUE
DO 8 =t N1
DO 80 J=1 M,1
F (.G7.J) THEN
AY( =00
ELBE
CONTINUE
ENDF
80 CONTINUE
80 OONTRNUE

-,

DO 100 = M,1
XR=AY(1)
DO 1190 J=l ¥
AY(LIPAY (10K
110 CONTINUE
DO 120 K=1,4.9
CY(ICY (YRR
120 CONTINUE
100 CONTINUE

DO 130 b2 -1
DO 140 Jal-1,1 .9
DO 190 Ke1 .M
CY{J MOV ELICGCY (LI AY().1)
150 CONTINUE )
AY (LAY D-AY(LIPAY )
140 CONTINUE
130 CONTINUE

'—-H—

100 CONTILE
DO 163 1=1,M,1
PO 184 Ju1 M1
AYQIPEY 0
186 CONTINUE
163 DONTINUE
1000 CONTINUE
RETURN
B

130




* e BUBROUTINE TO CONSTANT DOT MATRIX
BUBROUTINE DOTIABLM.C)
DOUBLE PRECION B(LAF).C{L M)A
DO 10 =1L

DO 20 J=t M
c(liro
20 CONTMUE
10 CONTRME
DO 30 =1L
00 40 J= 1 M
= %) o [
40 CONTRMUE
20 CONTINUE
RETURN
oo

FUNCTION RAND(XK)
INTEGER KM CONST{

REAM RAND, OONSTZ

PARAME TER(CONST1=2147 453047, CONS T2+ 485501 3E-0)
BAVE

DATA M &V

FLEQ.0) M=GC

[T

FOLLT.0) Miw (M { CONSTH

RAMDNCONS T2

RETURN

END

131
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51141 89, FauamentafuanivesTulsinsy MRVENT (Main program)

-------- { Use subroutine Input

f
Use subroutine Multi
Find all possible solution
‘‘‘‘‘‘ GL=Loop mass flow rate
(GL,GLF)&NSOL
GLF=Fan loop mass flow rate
l NSOL~=Number of solution
L.
11
()
(s )
ves
Find Loop pressure , temperature , eic. Use subroutine Loop or
——
from GL(I) & GLF(I) Loopwf

Print oul

Solution (i)

14—1+1




7l 90, Aaucrmantadinaaiuo Taisunas MRVENT (Subroutine Multi)

<0
NSOL <0

Random the initial velue of
GL&GLF

I

Find Solution of flow
(GL,GLF),ISOL

141+

1s this new

solution?

NSOL €— NSOL+]

y

Save to solution(NSOL)

v

eI+

Retum (GL,GLF,NSOL) to
Main program

Use subroutine Newton

3o

134
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11]3‘921, Faasnsfuisived lilsuny MRVENT (Subroutine Newton)

Receive initial value

of GL&GLF

po——— Receive from Subroutine Multi

MXIT = maximum number

of iterate

Return GL,GLF,
{(1SOL=0) to Multi

Find Loop pressure
PL&PLF

...... Use subroutine Loop & Loopw!

.

p—

jmmmm——— err = emror acceptable or tolcrant
’ L

Retum solution GL,GLF,
(ISOL=1) 10 Mutlti

Find next step of By use Newton-Raphson

- = = s

GL&GLF iterate method

:

[ € 1+}
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ujii_gz. faueraanIfuasives Til1unIy MRVENT (Subroutine Loopé&Loopwf)

Receive value of GL&GLF .

!

Find Opening mass flow rate Go

:

Find matrix F

!

Find room temperature

.

Find opening temperature

y

Find room air density

:

Find opening air density

Receive from Main program
or subroutine Newton

h 4
Find opening air density of fan ~ ['=——~ Only in subroutine Loopwf

:

Find opening pressure drop

I

Find pressure drop at fan opening

I

Find Loop pressure(PL.PLF)

e
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v
et input file dmFueamng 3 4u 3 2ereunarive

-l - [ - -5'
Lﬂaunoquhuﬁﬁm 3.(Wr3=1,000 kW) WAL AT NININL 0 m/s AU

3 Loop Buillding
PLEASE ENTER OUTSIDE TEMPERATURE (K)
300.000000
PLEASE ENTER OUTSIDE AIR DENSITY (kg/m**3)
1.1614
PLEASE ENTER OUTSIDE ABSQLUTE PRESSURE (PASCAL)
101@5.000000
PLEASE ENTER SPECIFIC HEAT OF AIR (J/kg.K)
1007.000000
PLEASE ENTER GRAVITY ACCELATION (m/s**2)
9.810000
PLEASE ENTER WALL THERMAL CONDUCTIMITY (W/m**2)
1.000000
PLEASE ENTER RANGE OF ITERATE:RMINT,RMAX?(kg/min)
PLEASE ENTER NUMBER OF
ROOM?,0PENING?,LOOP?,FAN?
9 12 3 0
PLEASE ENTER THE CHARACTER OF ROOM i
HOW MANY ROOMS NEAR THIS ROOM (INCLUDE ROOM 0}
4
1: ROOM NUMBER? WALL AREA BETWEEN?(m**2)
0  180.000000
2: ROOM NUMBER?,WALL AREA BETWEEN?(m"*2)
2 100.000000
3: ROOM NUMBER?,WALL AREA BETWEEN?m"'2)
4 38.000000
4: ROOM NUMBER?,WALL AREA BETWEEN?(m**2)
7 38.000000
PLEASE ENTER FLOOR LEVEL OF ROOM 1
0.000000E+00
PLEASE ENTER THE CHARACTER OF ROOM 2
HOW MANY ROOMS NEAR THIS ROOM (INCLUDE ROOM 0}
5
1: ROOM NUMBER? WALL AREA BETWEENT(m**2)
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0 80.000000
2: ROOM NUMBER?,WALL AREA BETWEEN?(m**2)
1 100.000000 |
3; ROOM NUMBER?.WALL AREA BETWEEN?(m**2)
3 100.000000
4: ROOM NUMBER?. WALL AREA BETWEEN?(m**2)
§  38.000000
5: ROOM NUMBER?,WALL AREA BETWEEN?(m*"2)
B8 38.000000

PLEASE ENTERFLOORLEVEL OF ROOM 2

4.000000

PLEASE ENTER THE CHARACTER OF ROOM a
HOW MANY ROOMS NEAR THIS ROOM (INCLUDE ROOM 0)
4
1: ROOM NUMBER?,WALL AREA BETWEENT(m**2)
0  180.000000
2: ROOM NUMBER?,WALL AREA BETWEEN#(m**2)
2 100.000000
3: ROOM NUMBER? WALL AREA BETWEEN?(m**2)
6 ° 38.000000
4; ROOM NUMBER? WALL AREA BETWEEN?(m**2}
9  38.000000
PLEASE ENTER FLOOR LEVEL OF ROOM B
8.000000
PLEASE ENTER THE CHARACTER OF ROOM 4
HOW MANY ROOMS NEAR THIS ROOM (INCLUDE ROOM 0)
3
1: ROOM NUMBER? WALL AREA BETWEEN?(m**2)
0  76.000000
2: ROOM NUMBER?,WALL AREA BETWEEN?(m"**2)
1 38.000000
3: ROOM NUMBER? WALL AREA BETWEEN?(m**2)
$ 0.000000E+00
PLEASE ENTER FLOOR LEVEL OF ROOM 4:
0.000000E+00
PLEASE ENTER THE CHARACTER OF ROOM 5:
HOW MANY ROOMS NEAR THIS ROOM (INCLUDE ROOM 0)
4



: ROOM NUMBER? WALL AREA BETWEEN?(m**2)
56.000000
- ROOM NUMBER? WALL AREA BETWEEN?(m**2)
38.000000
: ROOM NUMBER? WALL AREA BETWEEN?(m**2)
0.000000E+00
: ROOM NUMBER?,WALL AREA BETWEEN?(m**2)
0.000000E+00
PLEASE ENTER FLOOR LEVEL OF ROOM 5:
4.000000
PLEASE ENTER THE CHARACTER OF ROOM 6.
HOW MANY ROOMS NEAR THIS ROOM (fNCLUDE ROOM 0}
3
1: ROOM NUMBER? WALL AREA BETWEEN?(m**2)

w N N O =

M A A

0  74.000000
2: ROOM NUMBER?,WALL AREA BETWEEN?(m**2)
3 38.000000

3: ROOM NUMBER? WALL AREA BETWEEN?m**2)
5 0.000000E+00
PLEASE ENTER FLOOR LEVEL OF ROOM 6:
8.000000
PLEASE ENTER THE CHARACTER OF ROOM 7
HOW MANY ROOMS NEAR THIS ROOM (INCLUDE ROOM 0)
3
1: ROOM NUMBER?,WALL AREA BETWEEN?m®*2)
0  76.000000
2. ROOM NUMBER? WALL AREA BETWEEN?m"*2)
1 38.000000
3: ROOM NUMBER?,WALL AREA BETWEEN?(m**2)
8 0.000000€+00
PLEASE ENTER FLOOR LEVEL OF ROOM 7
0.000000E+00
PLEASE ENTER THE CHARACTER OF ROOM 8.
HOW MANY ROOMS NEAR THIS ROOM (INCLUDE ROOM 0)

4
1: ROOM NUMBER?,WALL AREA BETWEEN?m**2)
1] 56.000000

2: ROOM NUMBER?,WALL AREA BETWEENmM**2)

140



2 38.000000

3: ROOM NUMBER?,WALL AREA BETWEEN?m"*2)
7 0.000000E+00

4: ROOM NUMBER? WALL AREA BETWEEN?(m**2)
9 0.000000E+00

PLEASE ENTER FLOOR LEVEL OF ROOM 8

4.000000

PLEASE ENTER THE CHARACTER OF ROOM 9:
HOW MANY ROOMS NEAR THIS ROOM (INCLUDE RCOM 0)

3
1: ROOM NUMBER?,WALL AREA BETWEENZ(m**2)
0 74.000000
2: ROOM NUMBER?,WALL AREA BETWEEN?(m**2)
3 38.000000
3: ROOM NUMBER?,WALL AREA BETWEEN?(m**2)

8 0.000000E+00
PLEASE ENTER FLOOR LEVEL OF ROOM 9:
8.000000
PLEASE ENTER DATA OF INCIDENT MATRIX
PLEASE ENTER CHARACTER OF OPENING ~ 1:
FROM ROOM?,TO ROOM?,HEIGHT(m)?,NET AREA?
0 6 12000000  2.000000
PLEASE ENTER CHARACTER OF OPENING  2;
FROM ROOM?,TO ROOM?,HEIGHT(m)?.NET AREA?
9 0 12.000000  2.000000
PLEASE ENTER CHARACTER OF OPENING 3
FROM ROOM?,TO ROOM?,HEIGHT(m)?,NET AREA?
4 1 2.000000  2.000000
PLEASE ENTER CHARACTER OF OPENING 4
FROM ROOM?,TO ROOM?,HEIGHT(m)?,NET AREA?
1 7 2.000000 2000000
PLEASE ENTER CHARACTER OF OPENING &
FROM ROOM?,TO ROOM?,HEIGHT(m)?,NET AREA?
5 2 6.000000  2.000000
PLEASE ENTER CHARACTER OF OPENING  6:
FROM ROOM?,TO ROOM?,HEIGHT(m)?,NET AREA?
2 8 6000000 2000000
PLEASE ENTER CHARACTER OF OPENING T
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FROM ROOM?,TO ROOM? HEIGHT(m)?,NET AREA?
6 3 10.000000 2.000000
PLEASE ENTER CHARACTER OF OPENING 8:
FROM ROOM?,TO ROOM?,HEIGHT{m)? NET AREA?
3 9  10.000000 2.000000
PLEASE ENTER CHARACTER OF OPENING 9
FROM ROOM?,TO ROOM?, HEIGHT(m)?,NET AREA?
5 4 4.000000  20.000000
PLEASE ENTER CHARACTER OF OPENING 10:
FROM ROOM?,TO ROOM?HEIGHT(m)?,NET AREA?
7 8 4.000000  20.000000
PLEASE ENTER CHARACTER OF OPENING 11:
FROM ROOM?,TO ROOM?,HEIGHT(m)?,NET AREA?
6 5 B.000000  20.000000
PLEASE ENTER CHARACTER OF OPENING 12
FROM ROOM?,TO ROOM?, HEIGHT{m)2,NET AREA?
8 9 8.000000  20.000000
PLEASE ENTER DATA OF LOOP
HOW MANY OPENINGS THAT LOGP 1PASS
8

1. OPENING NUMBER?,FROM ROOM?,TO ROOM?
1 Q 6

2: OPENING NUMBER?,FROM ROOM?,TO ROOM?
11 6 5

3: OPENING NUMBER?,FROM ROOM?,TO ROOM?
S 5 4

4: OPENING NUMBER?, FROM ROOM?,TO ROOM?
3 4 1

5: OPENING NUMBER? FROM ROOM?,TO ROOM?
4 1 ?

6: OPENING NUMBER?,FROM ROOM?,TO ROOM?
10 7 8

7: OPENING NUMBER?,FROM ROOM?,TO ROOM?
12 8 9

8: OPENING NUMBER?,FROM ROOM?,TO ROOM?
2 9 0

PLEASE ENTER WIND PRESSURE DATA OF LOOP 1
PWIN?,PWOUT?
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0.000000  0.000000E+00

HOW MANY OPENINGS THAT LOOP 2PASS !

&

1: OPENING NUMBER?,FROM ROOM?,TO ROOM?
1 0 6

2: OPENING NUMBER?,FROM ROOM?,TC ROOM?
11 & 5

3: OPENING NUMBER?,FROM ROOM?,TO ROOM?
5 5 2

4: OPENING NUMBER?,FROM ROOM?,TO ROOM?
6 2 8

5. OPENING NUMBER?,FROM ROOM?,TO ROOM?
12 8 9

6: OPENING NUMBER?,FROM ROOM?,TO ROOM?
2 9 0

PLEASE ENTER WIND PRESSURE DATA OF LOOP
PWIN?,PWOUT?

0.00000C  0.000000E+00
HOW MANY OPENINGS THAT LOCP 3PASS :

4

1: OPENING NUMBER?,FROM ROOM?,TO ROOM?
1 0 6

2: OPENING NUMBER?,FROM ROOM?,TO ROOM?
7 6 3

3: OPENING NUMBER?,FROM ROOM?,TO ROOM?
8 3 .9

4: OPENING NUMBER?,FROM ROOM?.TO ROOM?

2 9 0
PLEASE ENTER WIND PRESSURE DATA OF LOOP
PWIN?,PWOUT?

0.000000 0.000000E+00
PLEASE ENTER PROPERTY OF ROOM 1:
ST?.5W?2,TR? WR?

0 1 0.000000E+00 0.000000E+00
PLEASE ENTER PROPERTY OF ROOM 2
STT.SW2,TR?,WR?

0 . 1 0.000000E+00 0.000000E+00
PLEASE ENTER PROPERTY OF ROOM 3
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ST?,5W?,TRZWR?

0 1 0.000000E+00 1000000.000000
PLEASE ENTER PROPERTY OF ROOM 4
ST?7,SW2,TR?WR?

0 1 0.000000E+00 0.000000E+00
PLEASE ENTER PROPERTY OF ROOM &
ST7,.SW?2.TR2.WR?

0 1 0.000000E+00 0.000000E+00
PLEASE ENTER PROPERTY OF ROOM  6:
ST7.5W?, TR2Z,WR?

0 1 0.000000E+00  0.000000E+00
PLEASE ENTER PROPERTY OFROOM 7
ST7,SW?2,TR7Z,WR?

0 1 0.000000E+00 0,000000E+00
PLEASE ENTER PROPERTY OF ROOM B
ST2.5W?2,TRZWR?

0 1 0.000000E+00 0.000000E+00
PLEASE ENTER PROPERTY OF ROOM &
ST2,5W2,TR?,WR?

0 1 0.000000E+00 0.000000E-+00
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- [ J & :
Fnating output fite ARMNONILE ¥Bs8IMN2 3 4 3 ereumsiug

number of solution 4

solution no. 1

gl 1= 0.000000E+00 kg/min
gl 2= 0.000000E+00 kg/min
gl 3= 0.000000E+00 kg/min

go 1= 0.00D00CE+DO kg/min
go 2= 0.000000E+00 kg/min
po “a= 0.000000E+00 kg/min
go 4= 0.000000E-+H00 kg/min
0.000000E+00 kg/min
go 6= 0.000000E+00 kg/min
go 7= 0.000000E-+00 kg/min
9o 8= 0.000000E+00 kg/min
go g=0.000000E+00 kg/min
go 10=0.000000E-+D0 kg/min
Qo 11 = Q.00000QE+00 kg/min
go 12=0.000000E+00 kg/min
. PO .

PO 1= 0.000000E+00 pascal
PO 2= 0.000000E+0Q pascal
PO 3= 0.000000E+00 pascal
PO 4 = (),000000E+00 pescal
PO
PO
po

3
W

5= (.000000E+00 pascal
8= 0.000000E+Q0 pascal
7 = 0.000000E-+00 pascal
PO 8= 0.000000E+00 pascal
PO 9= 0.000000E+00 pascal
PO 10 = 0.000C00E+Q0 pascal
PO 11 = 0.000000E+00 pascal
PO 12= 0.000000E+00 pascal
. TR v
TR 1= 345.820000 K
TR 2= 1143.842000 K
TR 3= 3374.730000K
TR 4= 115308700 K
R 5= 462.404200K
TR 6= 1144998000 K
TR 7= 115308700 K
TR 8= 462.404200 K
TR 8= 1144908000 K

0.0000Q0E+00 Vs
0.000000E+00 Vs
0,000000E+00 I/s
0.0000G0E+00Q Vs
0.000000E+C0 Vs
0.000000E+00 U's
0.000000E+00 Vs
0.000000E+00 Vs
0.000030E+00 s
0.000000E+00 Vs
0,000000E+00 Vs
0.000000E+00 Vs
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" RHOR—*

thor 1= 5394167E-01 kp/m™3

rhor 2= 2.413145E-01 kg/m™3

mer 3= 9.4B1512E-02 kg/m™3

rhor 4 =" 0,389463E-01 kgrm™*3

rhor 8=  4.570017E-01 kg/m*3

rhor 6= 2.411215€-01 kg/m*™3

rhor 7= B.389483E-01 kg/m™3

rhor 8= 4,570017E-01 kg/m™3

rhor 9= 2.411215E-01 kg/m*™3

. PRessas

FR 1= -B2282170 pasceal

PR 2= -113.557400 pascal

PR 3= -130.128900 pescel

PR 4= -76.405400 pascal

PR 5= -100.325700 pescel

PR 8= -127.258400 pascs|

PR 7= -76.405400 pascal

PR 8= -100.325700 pascal

PR 9= -127.258400 pascal

*—windex: o

windex 1= 0.000000E+Q00W

solution no. 2

P .

gl 1= 3.774780 kg/min

gl 2= 119.505800 kg/min

gl 3= -18.281060 kg/min

—— GO .

go 1= 108.900500 kg/min  1535.496000 Vs
go 2= 106.999500 kg/min  3095.402000 /s
@o 3= 3774TBOkgimin  74.450400 is
go 4= 3.774760 kg/min 73.103160 /s
go 5= 1195056800 kg/min  3152.866000 /s
oo 6= 119.505800 kg/min  3447.718000 l/s
ago 7= -18,281060 kg/min -1638.337000 I/s
go 8= -16.2810680 kg/min  -470.,996600 i's
go 9= 3.774760 kg/min  99.587770 Ifs
go 0= 3774760 kg'min  64.989720 Vs
go 11= 123.280600 kg/min  3287.015000 ifs
go 12= 123.260600 kg/min  3468.340000 Vs
. PO—

PO 1= 3.422860E-01 pascal

PO 2= 86,9500133E-01 pmacal
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PC 3= 5.854842E-04 pascal
PC 4= 57488095E-04 pascal
PC 5= 7.849T04E-01 pascel
PO 6= B.5B3708E-01 pascel
PO T = -5.557054E-02 pascal
PO 8= -1,507568E-02 pascal
PQ 9= 7.831806E-0G pascal
PO 10= 5.110846E-06 pescal
PQ 11= B.442187E-03 pascal
PQ 12= 8.907862E-03 pascal
. TR .

TR 1= 104.856500 K

TR 2= 303.110800 K

TR 3= 1803.856000 K

TR 4= 11217700 K

TR 5= 261.532300 K

TR 6= 257302800 K

TR 7= 59.823010K

TR 8= 288.140900 K

TR 9= 304.769100 K

. RHO *

thor 1= 8.608012E-01 kg/m™3
rhor 2= 5777047E-01 kg/m™3
rhor A= 1.656250E-01 kg/m™3
rhor = 8.450280E-01 kg/m™*3
rhor = 6.317306E-01 kg/m™3
rhor = 6.250888E-01 kg/m™3
thor = 9.680403E-01 kg/m**3
rhor = 5024001E-01 kg/m™3
rhor = 5, 761207E-01 kg/m™3
. PR "

PR 1= -54,288280 pasc_ai

PR 2= -88.598100 pascal

PR 3= +121.482000 pascel
PR 4= -54.504240 pascal

PR 5= -B7.753120 pascal

PR 6= -112.533800 pascal
PR 7= -52.182070 pascal

PR 8= -80.167980 pascal

PR 9= -113.423000 pascal
*—ewindex: *

wingex 2= -211.134500 W

soiution no,
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-

eeaeelGL emnenmnas®

gl 1= -3.776180 Kg/min

gl 2= .119.504500 kg/min

gl 3= 16.281070 kg/min

. s I

go 1= -106.988600 kg/min  -3096.384000 Vs
go 2= -108.998600 kg/min -1535.483000 /s
go 3= 3775190 kg/min  -73.111960 Us
go 4= 775180 kg/min  -74.480110 Us
gc §= -119.504500 kg/min  -3447.684000 /3
go 6= -119.504500 ko/min -3162.843000 U's
go 7= 16281070 kg/min  A70.998300 s
go 8= 48.281070 kg/min  1638,339000 U's
go 0= 3775100 kg/min  -64.907710 s .
go 0= -3775190 kg/min  -98.560430 Us
go 1M1= -123.278700 kg/min  -3468.323000 ¥s
go 12=  -123.279700 kg/min  -3287.003000 U/s

s m_. PR

PO 1= -6.900037E-01 pascal
PO 2= -3.422804€-01 pascal
PO 3= -5.750240E-04 pascal
PO 4= .5858272E-04 pascal
PO §= -8.583646E-01 pascal
PO 6= -7.849562E-01 pascal
PO 7= 1.587575e-02 pascal
PO 9= 5.557065€-02 pascal
PO 9= -5.112058E-06 pascel
PC 10 = -7.833474E-06 pascat
PO 11 = -8,907788E-03 pasca!
PO 12= -8.442100E-03 pascal
) [ ST

TR 1= 104858200 K

TR 2= 3031300 K

TR 3= 1803.867000 K

TR 4= 55.920340 K

TR §= 288142200 K

TR 6= 304.770500 K

R 7= 112.324600 K

TR 8= 251534200 K

TR 9= 257.354B00C K

- AHOR——r

rhar 1= 8.606958E-01 kg/m™3
rhor 2= 5.77T7028E-01 kg/m™3
rhor 3= 1.656259€E-01 kg/m™*3
rhor 4= 8.880314E-01 kgfm™3




rhor 5= 5924078601 kg/m™3
thor 6= 5761194E-01 kg/m™3
rhor 7= 8.450139E-01 kg/m™3
rhor B= 8.317288E-01 kg/m™3
rhor 9= 6.250865E-01 kg/m™3

- L]

DU .| SU—
PR 1= -54,289850 pascal
PR 2= -89.598240 pascal
PR 3= 121492900 pascal
PR 4= -52,182530 pascal
PR §=  -90,168090 pascal
PR 8= -113.423100 pascal
PR 7= -54.594960 pascat
PR 8=  -87.753300 pascal
PR 9= -112.533000 pascal
Y —ne®

windex 3= -211.133700W

solution no. 4

e GL .

gl 1= 2.028323E-01 kg/min
gl 2= 38647620 kg/min
gt 3= -10,397720 kg/min
. GO .

go 1= 28.452840 kg/min
go 2= 28452840 kg/min
go 3= 2.029323E-01 kg/min
go 4= 2.029323E-01 kg/min
go 5= 38.647620 kg/min
go 6= 38.647820 kg/min
go 7= -10.397720 kg/min
go 8= -10.387720 kg/min
go 9= 2.029323E-01 kg/min

fals) 10=2.020323E-01 kg/min

go 11 = 38,850580 kg/min
go 12= 38,850560 kg/min
. PO e

PO 1= 2.420344E-02 pascal
PO 2= 7.698826E-02 pascal
PO 3= 1.579235E-06 pascal
PO 4= 2,085979E-06 pascal
PO 5= 1.338932E-01 pascal
PO 6= 1.456088E-01 pascal
PO 7= -2.825670E-02 pascel

408.312400 /s
1298.793000 Vs
3,736397 lfs
4,93400% s
1662.842000 I/s
1821.984000 I/s
-1304.396000 Vs
-474,626800 U's
8.731834 l/s
3.825224 ¥s
1758.044000 Vs
4730.728000 I's
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PO
PO
PC
PQ
PO

-

R
R
TR
TR
TR
TR
TR
TR
TR

8= -1.028132E-02 pascel
9= 3.681807E-08 pascal
10= 1.532857E-06 pascel
11= 1.422937E-03 pascs!
12 = 1.400826E-03 pascal
TR *
1= 208.280000 K
2= 685543000 K
3= 2322.562000 K
4=  B4.804260 K
5= 508.515300K
‘8= 0459890500 K
7= T454THK
8= B31.200700K
9= 654.264300K

*—— RHOR--mm-*

rhor 1= 6.954B83E-01 kg/m™3
rhor 2= 3.535307E-01 kg/m™3
rhor 3= 1.328548E-01 kg/m™*3
rhor 4= Q.0544T4E-01 kg/m**3
rhor §= 2.873419E-01 kg/m™3
thor 8= 3.883124E-01 kg/m™3
rhor 7= 9.329B44E-01 kg/m™3
rhor B= 3.741259E-01 kg/m™3
rhor 8= 3.B51190E-01 kgym™3
- PR .

PR 1= -75.879610 pascal

PR 2= -107.891000 pascal
PR 3= -126.882100 pascal
PB = -71,564000 pascal
PR = ~107.093800 pascal
PR = -122.281600 pascal
PR = 71024120 pascaol

PR = -107,633700 pascal
PR = -122,315800 pascal
*——windex o

windex 4= -121.848600W
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Anatng input file 87ANT 1 nesauin?na fnFulusungs ASCOS

1 loop buitding
2110

21

12

1

1121

21

72100.16
0207
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Faaea input file 81m72 2 2sraumsiug fmfulaunau ASCOS

2 Loop building
2110

31

24

2

1121

11121

21

9100.16
0.7-0.2

shaft room 3,4
260000 1 3 2
00

112

1

23

112

shaft room 5,6
260000 1 3 1
00

112

1

23

212
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[y ' v - a w o -l - :
ARLINTTATIULA INAMTUATWIUEIANT 2 Nmumﬂmmugﬂw 66 MU

Wind direction
02 !
i
RE R2
o6
.
o8| 1
04
B
W
RS

4 . » v > - - -
2lfi 66, nMmuastenAziaetnaua 2 $u neudoniiandneBedniy

¥a%13 Incident matrix Was Loop matrix

1. Incident matrix [I] sFalmunnaionuafismanisivaresainistimudesdle

i . T
szl 66 1mInsaniag Incident matrix 16Aal

0.0 -1 +1 0 0 0 0
0 0 0 0 -1 41 0 0
0 0+1 0 0 0 -1 O
[os={_, ¢ 0 0 41 0 41 0
0 0 0 -1 0 0 0 +1
0 +1 0 0 0 -1 0 -1

2. Loop matrix [L] e¥ulbrenmaimuafinnanisinasesassesnisivacirutouila

o N o X
g 66 LsaNnTaaag Loop matrix WAL

L +1 +1 +1 +1 0 O +1 +1
[]2-““'+1 +1 0 O +1 +1 0 O
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3. misFasinuanafianiamsinatesematinuteatisdnnandedis fF, ]

t ] & - J » . ' d‘
mnmmﬂ'lmmwnmﬁ]mNnum’mmmuun'h: incident matrix mu;ﬂ’n 66 L3

o . X
azafraein [F, ] 1A

OO OO e O O C
<
d

[Fn' ]a.o —

(- T = R = I = B = == i =
S e O e O OO
-0 O O © O O O

(=T =T = = N = N =
o O 0 O C Q -

- i J o * J
azifiulddn F_,, fswindy 1 mnganudiennmaiidedda 4 insanandes 1 3

o J J o a
peaffusilit 66 doudeulintuqfrmuuidnoiy
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