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WRITE(OUT,47)
FORMAT(/' ** PLS INPUT R (CM) :')
READ(IN,*) R

END IF

IF(VAR(8).EQ.8) THEN
WRITE(OUT,48)
FORMAT(/' #* PLS INPUT RD (CM) :')
READ(IN,*) RD
AREA=3.1416/4 . *RD**2
VOL=AREA*L
END IF

IF(VAR(9).EQ.9) THEN
WRITE(OUT,49)
FORMAT(/' #* PLS INPUT L (CM) :')
READ(IN,*) L
AREA=3.1416/4 .*RD**2
VOL=AREA*L
END IF

IF(VAR(10).EQ.10) THEN
WRITE(OUT,90)
FORMAT(/' #* WHICH VALUE DO YOU WANT TO INPUT?'
' 1-- BED VOIDAGE'
/' 2-- WEIGHT OF FRESH SORBENT')
READ(IN,*)G2

IF (G2.EQ.1) THEN
WRITE(OUT,91)
FORMAT(/" ** PLS INPUT SIGV :')
READ(IN,*)SIGV
WT=(1.-SIGV)*VOL*PD

ELSE

WRITE(OUT,92)
FORMAT(/' #* PLS INPUT WT (GH) :')
READ(CIN,*) WT
SIGV=1.-(WT/PD/VOL)

END IF

END IF

IF(VAR(11).EQ.11) THEN
WRITE(OUT,93)
FORMAT(/' ** WHICH VALUE DO YOU WANT TO INPUT?'
/' 1-- VOLUMETRIC FLOW RATE'
/" 2-- SPACE VELOCITY'
/' 3-- LINEAR GAS VELOCITY')
READ(IN,*)63
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IF (G3.EQ.1) THEN
WRITE(OUT, 94)
94 FORMAT(/' **% PLS INPUT VF ( CM3/HR) :')
READ(IN,*)VF
UO=VF/AREA
SV=UO0*AREA/VOL

ELSE IF (G3.EQ.2) THEN

WRITE(OUT,72)
72 FORMAT(/' +% PLS INPUT SV ( 1./HR) :')
READ(IN,*) SV
U0=SV*VOL/AREA
VF=AREA*UO

ELSE
WRITE(OUT,71)
71 FORMAT(/' #** PLS INPUT UO (cm/hr) :')
READ(IN,*) U0
SV=UO*AREA/VOL
VF=AREA*UQ
END IF
END IF

IF(VAR(12).EQ.12) THEN
WRITE(OUT,61)

61 FORMAT(/' ** PLS INPUT DE (CM2/HR) :')
READ(IN,*) DE
END IF

IF(VAR(13).EQ.13) THEN
WRITE(OUT, 62)

62 FORMAT(/' ** PLS INPUT KG (CM/HR) :')
READ(IN,*) KG
END IF

IF(VAR(14).EQ.14) THEN
WRITE(OUT, 63)

63 FORMAT(/' #** PLS INPUT KSP (CM4/GMOLE S /HR) :')
READ(IN,*) KSP
END IF

IF(VAR(15).EQ.15) THEN
WRITE(OUT, 64)

64 FORMAT(/' %k PLS INPUT B ( A(G) + BB(S) :')
READ(IN,*) B
END IF

IF(VAR(16).EQ.16) THEN
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WRITE(OUT,53)

53 FORMAT(/' ** PLS INPUT DELH :')
READ(IN,*) DELH
END IF

IF(VAR(17).EQ.17) THEN
WRITE(OUT,54)

54 FORMAT(/' ** PLS INPUT CPG :')
READ(IN,*) CPG
END IF

IF(VAR(18).EQ.18) THEN
WRITE(OUT,55)

55 FORMAT(/' ** PLS INPUT CPS :')
READ(IN,*) CPS
END IF

IF(VAR(19).EQ.19) THEN
WRITE(OUT,56)

56 FORMAT(/' ** PLS INPUT HT :')
READ(IN,*) HT
END IF

IF(VAR(20).EQ.20) THEN
WRITE(OUT,57

57 FORMAT(/' #* PLS INPUT HW :')
READ(IN,*) HW
END IF

IF(VAR(21).EQ.21) THEN
WRITE(OUT,158)
158 FORMAT(/' ** PLS INPUT SMAX :')
READ(IN,*) SMAX
END IF
END IF
C ##+ PRINTING OUT THE INPUT PARAMETERS :
c CALL CLRSCR

CAO=MF*P/82.06/TEMP
WT=VOL*(1.-SIGV)*PD

C *#% CALCULATING THE MASS TRANSFER RATE BY USING WILSON EQ.
IF (VAR(13).NE.13) THEN
KG=MASSTR(TEMP,P,U0,SIGV)
END IF

CALL CLRSCR
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C ##% PRINT OUT THE PARAMETERS

WRITE(OUT,15)TEMP,P,MF,CA0 ,MFD,CS0,PD,R,RD,L,SIGV,WT,VF,
*#SV,U0,DE ,KG,KSP,B

15 FORMAT(/3X, ' 1--(TEMP)OPERATION TEMPERATURE = ', F9.2, ' K'
#/3X,'2--(P)  OPERATION PRESSURE(ABS) = ', F9.2, ' atm '
#/3X,'3--(MF) INLET 02 MOLE FRACTION = ', E16.6,
#/3X,'  (CA0) INLET 02 CONCENTRATION = ', E16.6, 'gmole/cc'
#/3X,'4-=(MFD) INLET 02 MOLE FRACTION (DRY BASIS)= ', E16.6,
*/3X,'5--(CS0) REACTING SOLID MOLAR DENSITY= ',F9.6,'gmole/cc’

*/3X,'6--(PD) PELLET DENSITY = ', F9.6, ' gn / cc
#/3X,'7--(R)  PELLET RADIUS = ', F9.4, 'cm '
*/3X,'8--(RD) REACTOR DIAMETER = ',F9.4, ' cn'

*/3X, '9--(L) BED HEIGHT = ', F9.2, ' ca'

#/3X, ' 10~ (SIGV)BED VOIDAGE = *, F9.5

#/3X,'  (WT) WT OF FRESH SORBENT = ', E16.6,
#/3X,'11-(VF) VOLUMETRIC FLOW RATE (STP) ', 516 6, 'cm3/hr'
#/3X,'  (SV) SPACE VELOCITY (STP) = ', Fi2.2, ' / hr'
*/3x,' (U0) LINEAR GAS VELOCITY (STP) = ' 1-'12 2, 'cm/hr'
*/3X,"12-(DE) EFFECTIVE DIFFUSIVITY COEFF=' '¥9.2, 'cm2/hr’
#/3X,'13-(KG) MASS TRANSFER COEFF. = ', E16.6, ' cm / hr '

#/3X, ' 14- (KSP) RATE CONSTANT = ', Ele 6, ' cm4 / gmole S/hr’

#/3X,'15-(b)  STOICHIOMEIRIC COEFF. A(G)+bB(S) = ',F6.3)
WRITE(OUT,16) DELH,CPG,CPS,HT,HW,SMAX

16 FORMAT(
* 3X,'16-(DH) HEAT OF REACTION = ', E16.5, ' cal/gmole’
* /3X,'17-(CPG) AVERAGE GAS HEAT CAPACITY=" »F9.3,'cal/gn/ K*
# /3X,'18-(CPS) AVERAGE SOLID HEAT CAPACITY=',F9.3,'cal/gm/ K'
% /3X,"'19-(HT) HEAT TRANSFER COEFF (G-S)=',F3.3, 'cal/cn2/hr/K'
* /3X,'20-(HW) HEAT TRANSFER COEFF (G-W)=',F9.3,'CAL/CM2/HR/K'
* /3X,'21-(SMAX)THE MAX SULFUR LOADING=',F9.3,'SULFUR/SORBENT')

C ##% FIVE COEFFICIENTS FOR EQUATIONS
UOPT=U0*(TEMP/298.)%*(1./P)
C # CHOOSE SPHERICAL OR CYLINDRICAL SHAPE OF PELLET

WRITE(6,%) ' PLS INPUT 1 FOR SPHERICAL, 2 FOR CYLINDRICAL'
READ(S5,*) ISHAPE

IF(ISHAPE.EQ.1) THEN

SPCOEF = 3.0
ELSE
SPCOEF=2.0
END IF
WRITE(6,*%) 'SPCOEF = ', SPCOEF
COEFF = SPCOEF*(1.0-SIGV)*L/UOPT/R

ACOEF = B*CAO*UOPT/L
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RR = 1.0/(CSO*KSP)
RK = 1.0/KG

MDOT=P#23.5/82.06/TEMP*UOPT
ROB=WT/VOL

WRITE(OUT, 11)MDOT
11 FORMAT(/3X, '++ THE MASS FLOW RATE = ',E12.4," GM/CM2/HR')

WRITE(OUT,19)ROB
19 FORMAT(/3X, '++ BED DENSITY = ',E12.4,' GM/CM3')

TMAX=WT/273. /B/(CAO*UOPT*3.1415/4 .*RD**2)
WRITE(OUT,501)TMAX

501  FORMAT(/3X,'++ TIME NEEDED TO REGENERATE A FULLY'
* /3X,' SULFIDED BED = ',E12.4,' HR')

A1=UOPT*CAO0/L/CS0*B/(1.-5IGV)
A2=L*HT*AV/MDOT/CPG
A3=-DELH/ROB/CPS/TEMP
A4=HT*AV/ROB/CPS

AS=L*HW*4. /MDOT/CPG/RD

€ WRITE(6,500)A1,A2,A3,A4,A5
500  FORMAT(2X,'Al= ',E10.4,
/2X,'A2= ' |E10.4
/2X"A3= E10.4,
J2X,'Ab= " JE10.4,
/2X,'AS= ' E10.4)

EIE Y

WRITE(OUT,58)
58 FORMAT(/' #* WANT TO CHANGE THE PARAMETERS ? Y/N')
READ(IN,13) CHANGE

IF ((CHANGE .EQ.'Y') .OR. (CHANGE .EQ. 'y')) GO TO 59
C *¥% INTIALIZE THE INTEGRATION STEP SIZES

N = 200
DELZ = 1./N
N=N+1

DELT = 0.01
NTIME=100
H=-10

WRITE(6,113)

113 FORMAT(/'#** WHICH CHOICE DO YOU WANT? PLS INPUT THE NO'
* /'1- REGENERATION FOLLOWING COMPLETE SULFIDATION'
* /'2- REGENERATION FOLLOWING PARTIAL SULFIDATION')
READ(IN,*) ICH
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DO 114 I=1,5001
114 XF(I)=1.

IF (ICH.EQ.1) THEN
CALL STEP(DELZ,DELT)

ELSE
C #%% REQUEST THE INITIAL LOADING DATA AND CHOOSE STEP SIZE

CALL PART(XFI)
CALL STEP(DELZ,DELT)

#¥%% JF THE STEPSIZE OF THE BED LENGTH REQUIRES MORE POINT
THAN THE INITIAL INPUT

oa
F
E
*

IF(N.GE.M) THEN
CALL CHGE(XF,XFI)
END IF
END IF
C #%% READ IN THE TIME FOR REGENERATION
CALL TIME(TS,TF,TIL)

C ##x INITIALIZE THE BS,BF,BIL,BEDPOS

BEDP0S=20
C #*#%% INPUT THE BED POSITION INFORMATION FOR INTEGRATION

WRITE(OUT, 115)

READ(IN, 13)BEDLN

IF(BEDIN.EQ.'Y') THEN
CALL POS(BS,BF,BIL)
BEDPOS=1

END IF

C ¥#%% CALL PREDICTOR-CORRECTOR SUBROUTINE TO INTEGRATE
CALL PDCR(DELZ,DELT,TS,TF,TIL,BS,BF,BIL,XF,BEDPOS,XFI)
WRITE(OUT,112)
READ(IN,13) START
IF(START.EQ.'Y') GO TO 20

78 FORMAT(80A)
13 FORMAT(14)
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112 FORMAT(/2X,' ##¥* WANT TO CONTINUE? Y/N')

115  FORMAT(/2X,' *¥* WANT TO SEE THE CHANGES OF VARIABLES'
* /2%," AT DIFFERENT BED POSITIONS? Y/N')
STOP
END

C +++++++++++++ SUBROUTINE PART +i++i+tttttititis

#%% READ IN THE SOLID FRACTION CONVERSION AFTER THE
SUFIDATION AND REVERSE THE ORDER SINCE THE REGENERATION
REACTING GAS STREAMS ENTER INTO THE REACTOR FROM THE
OPPOSITE END

aaaa

SUBROUTINE PART(XF)
CHARACTER*8 NAME
INTEGER IN,OUT,OPUNIT
REAL XF(5001)

COMMON /P4/IN,OUT,N,H

OPUNIT=12
WRITE(OUT,91)

91  FORMAT(/' ** PLS INPUT DATA FILE NAME')
READ(IN,93)NAME

93 FORMAT(8A)
OPEN( UNIT=OPUNIT,FILE=NAME)
WRITE(OUT, 10)

READ(OPUNIT,*)d
DETZ=1./(M-1)
DO 109 I=1,4
READ(OPUNIT,*)XF(I)
109  WRITE(OUT,20)DELZ*(I-1),XF(I)

c DO 239 I=1,M
c239 XF(I)=(XF(I)-(0.15/50.)%(50-1))*0.9

DO 98 I=1,INT(M/2)
TEMP=XF(M-1+1)
XF(M-T+1)=XF(I)
XF(1)=TEMP
98  CONTINUE
REWIND(OPUNIT)
CLOSE(OPUNIT)
10 FORMAT(/' ¥+ THE INPUT INITIAL X .VS. Z PROFILES ARE:'
* /13%," z* X'/)
20  FORMAT(9X,F9.3,5X,E10.5)
RETURN
END

C +++++++++++++ SUBROUTINE TIME ++++tttttittttitt
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##% READ IN THE INTEGRATION TIME FOR REGENERATION
IT WILL BE THE RESULTS VS BED POSITION AT SPECIFIED
TIME

ocoa

SUBROUTINE TIME(TS,TF,TIL)
INTEGER IN,OUT
COMMON /P4/IN,OUT,N,M

90 WRITE(OUT,32)

32 FORMAT(/' #* PLS INPUT :'

/' STARTING TIME, ENDING TIME, AND INTERVAL TIME FOR'
REGENERATION (HR)')

READ(IN,*) TS,TF,TIL

* %

IF((TS.GT.TF).OR. (TIL.GT.TF)) THEN
WRITE(OUT,91)
91 FORMAT( '##++++ERROR INPUT*##+#+ PLS TRY AGAIN')
GO TO 90
END IF
IF(ABS(TS).LE.0.0001) TS=TIL
RETURN
END

C +4+++++++++++ SUBROUTINE POS +H++ttttttittddtitss

C ##*% READ IN THE BED POSITION FOR REGENERATION
c IT WILL BE THE RESULTS VS TIME AT SPECIFIED BED
C POSITION

SUBROUTINE POS(BS,BF,BIL)
INTEGER IN,OUT
COMMON /P4/IN,OUT,N,H

90 WRITE(OUT, 32)
32 FORMAT(/' #* PLS INPUT :'
/' STARTING POS, ENDING POS AND INTERVAL POS FOR'
#* /' REGENERATION (Z#)')
READ(IN,*) BS,BF,BIL

*

IF((BS.GT.BF).0R.(BIL.GT.BF)) THEN
WRITE(OUT,91)
91 FORMAT( '###**ERROR INPUT#*#*+* PLS TRY AGAIN')
GO TO 90
END IF

IF(ABS(BS).LE.0.0001) BS=BIL
RETURN
END
C +++++titttbttts+ SUBROUTINE STEP ++tttttttitdittt

C ##* FIX THE STEP SIZE FOR INTEGRATION
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SUBROUTINE STEP(DELZ,DELT)
INTEGER IN,OUT,SVAR(30),STV(30)
CHARACTER*80 IP

COMMON /P4/IN,OUT, N,

WRITE(OUT,63)
63 FORMAT(/' #* THE DEFAULT STEP SIZES ARE :')
WRITE(OUT, 64)DELT,DELZ ,N-1
64 FORMAT(/' TIME INCREMENT = ', E9.3, ' HR'
* 7' LENGTH INCREMENT = ', E9.3,' ( 15,' PTS)")
67 WRITE(OUT, 54)
54 FORMAT(/'#* WHICH CHOICE DO YOU WANT? PLS INPUT THE NUMBER'
/'1--= TO USE DEFAULT STEP SIZES'
/'2 TO CHANGE TIME INCREMENT'
/'3--- TO CHANGE LENGTH INCREMENT')
DO 55 I=1,20
55 SVAR(I)=20
DO 56 I=1,3
56 STV(I)=20
READ(IN,77)IP
READ(IP,*,END=57)STV(1),STV(2),STV(3)
57 DO 58 I=1,3

*

*

*

58 SVAR(STV(I))=STV(I)
IF(SVAR(2) .EQ.2) THEN
WRITE(OUT,59)
59 FORMAT(/' #** PLS INPUT TIME INCREMENT DT (HR) ')
READ(IN,*)DELT
END IF

IF(SVAR(3).EQ.3) THEN
WRITE(OUT,61)
61 FORMAT(/'#*PLS INPUT PTS NO TO DIVIDE THE BED HEIGHT')
READ(IN,*)N
DELZ=1./N
N=N+1

WRITE(OUT, 64)DELT , DELZ ,N-1
77 FORMAT(80A)

RETURN

END

C ++++++++++t+++4+++ SUBROUTINE CHGE +i+i+itittititt
C *#% TO EXPAND THE POINTS TO MATCH THE STEPSIZE REQUIREMERT
SUBROUTINE CHGE(XF,XFB)

REAL XF(5001),ZF(5001),%B(5001),XFB(5001)
COMMON /P4/IN,OUT,N,M
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DELB=1./(M-1)
DELF=1./(N-1)
ZB(1)=0.
2F(1)=0.
DO 10 I=2,M

10 ZB(I)=DELB*(I-1)
DO 20 I=2,N

20 ZF(1)=DELF*(I-1)
XF(1)=XFB(1)
XF(N)=XFB(4)

DO 50 I=2,N-1
DO 50 J=1,M-1

IF((2ZF(I).GT.ZB(J)).AND.(ZF(I).LT.2ZB(J+1))) THEN
XF(1)=XFB(J)+(ZF(I)-2B(J))/DELB*(XFB(J+1)-XFB(J))

ELSE IF (ZF(I1).EQ.ZB(J)) THEN
XF(I)=XFB(J)
END IF .
50 CONTINUE

RETURN
END

C +++++++++++tti+t++s SUBROUTINE PDCR +++t+tttittttttt
C **% THE MAIN HEART OF PREDICTOR-CORRECTOR INTEGRATION

SUBROUTINE PDCR(DELZ,DELT, TMIN, TMAX,TI,
BMIN,BMAX,BI,XF,BEDPOS,XFI)

REAL LTEM(25005), LCAH(ZSOGS) LX(ZSOOS)

REAL LSTE(25005) ,XFI(SOO[) ,LOWER1,UPPER

REAL ST(8,100),BT(800),FAC,XF(5001),LOWER,UPPER,BTS(800)

REAL SX(8,100),BX(800),SCA(8,100),BCA(800),STS(8,100)

INTEGER MSTEP,NBINT,BPLINE,P1(20)

INTEGER JK,OUT,BEDPOS,FGCA,FGX,EXPA

INTEGER NP

DOUBLE PRECISION Z(5001),TG(5001),TS(5001),CA(5001),X(5001),

1TSM(5001) ,TGM(5001),XM(5001) ,CAM(5001)

DOUBLE PRECISION XNU,TSNU,CANU,TGNU

* XP,TSP,CAP, TGP

CHARACTER*1 COM,CGSIZE

COMMON /P2/A1,A2,A3,A4,A5,TW,SMAX

COMMON /P4/IN,OUT,N,H

COMMON /P5/NTIME

399  FGX=4
FGCA=4

IF((TI*10.).LT.1.) FAC=100
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IF((Ti*lO.).GE.l‘) FAC=10
IF((TI*10.).GE.10.) FAC=1

L1=INT(TMIN*FAC*1.001)
L2=INT(TMAX*FAC*1.001)
L3=INT(TI*FAC*1.001)

NL=INT((TMAX-TMIN)/TI*1.001)+1
MSTEP=INT(TMAX/DELT)+2

BINT=INT( (BMAX-BMIN)/BI¥1.001)
BPLINE=BINT+1

C *#* FINDING THE CORRESPONDING POINT FOR SPECIFIED BED POSITION

P1(1)=INT((N-1)*BMIN#1.0001)+1
DO 90 IA=1,BPLINE-1
90 P1(IA+1)=INT((N-1)*(BMIN+BI*IA)*1.0001)+1

JB=1
BTMIN=TMAX/NTIME
BEPSI=0.5%*BTMIN

T=0.

I1=0

NC=4

LOWER=-1.E-4
5

aa

UPPER1=2.0
EPSI=1.E-50
EPS=0.5*DELT

##% SET THE INITIAL CONDITIONS FOR INTEGRATION
= REACTOR LENGTH
CA = GAS CONCENTRATION (CA/CAO)
TG = GAS TEMPERATURE  (TG/TGO)
X = SOLID FRACTIONAL CONVERSION
TS = SOLID TEMPERATURE (TS/TGO)

cancacao

N-1

Z(1) + DELZ
0

0

10 CONTINUE

X(N)=0.
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TS(N)=1.
WRITE(OUT,116)
C *#*% CALCULATE FOR T = 0

CATRI = CA(1) + DELZ*F1(TS(1),TG(1),X(1),CA(1))
IF((CATRI.GT.UPPER1).OR.(CATRI.LE.LOKER1)) GO TO 777
IF(CATRI.LT.EPSI) CATRI=EPSI

IF(CATRI.GT.1.0) CATRI=1.0

TGTRI = TG(1) + DELZ*F2(TS(1),T6(1))
c IF(TGTRI.LT.1.) TGTRI=1.
CA(2)= CA(1) + 0.5*DELZ*(F1(TS(1),T6(1),X(1),CA(1))
*+F1(TS(2),TGTRI,X(2),CATRI))
T6(2)= TG(1) + 0.5*DELZ*(F2(TS(1),T6(1)) + F2(TS(2),T6TRI))

C #%* PREDICTOR-CORRECTOR FOR T = 0

DO 25 I=3,N
CAP=CA(I-2)+2.0*DELZ*F1(TS(I-1),T6(I-1),X(I-1),CA(I-1))
TEP=TG(I-2)+2.0*DELZ*F2(TS(I-1),T6(1-1))
IF((CAP.GT.UPPER1).OR.(CAP.LE.LOWER1)) GO TO 777
IF(ABS(CAP).LE.EPSI) CAP=EPSI
IF(CAP.GT.1.) CAP=1.

IF(TGP.GT.1.) TGP=1.
CA(I)=CA(I-1)+0.5*DELZ#(F1(TS(I-1),T6(I-1),X(I-1),CA(I-1))

* + F1(TS(1),TGP,X(1),CAP))
TG(I)=TG(I-1)+0.5*DELZ#*(F2(TS(I-1),T6(I-1))

* + F2(TS(1),1GP))
IF((CA(I).GT.UPPER1).OR.(CA(I).LE.LONER1)) GO TO 777
IF(ABS(CA(I)).LT.EPSI) CA(I) = EPSI
IF(CA(I).6T.1.) CA(I)=1.

25 CONTINUE

aa

C % CALCULATE FOR T = DELT
C¥ix Z =0

XTRI = X(1) + F3(X(1),CA(1))*DELT
IF((XTRI.GT.UPPER).OR.(XTRI.LT.LOWER)) GO TO 888
IF(XTRI.LT.EPSI) XTRI=EPSI
IF(XTRI.GT.1.) XTRI=1.0
TSTRI = TS(1) +F4(TS(1),T6(1),X(1),CA(1))*DELT

4 IF(TSTRI.LT.1.) TSTRI=1.

U = X(1) + 0.5*DELT*({F3(X(1),CA(1))+F3(XTRI,CA(1)))

TSNU = TS(1) + 0.5%*DELT*(F4(TS(1),TG(1),X(1),CA(1))
1+#F4(TSTRI,TG(1),XTRI,CA(1)))
IF((XNU.GT.UPPER1).0R.(XNU.LT.LOWER1)) GO TO 888
IF(XNU.LT.EPSI) XNU=EPSI
IF(XNU.GT.1.)  XNU=1.0
XM(1) = X(1)
TSM(1) = TS(1)
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X(1) = XNU
IF(X(1).GT.XF(1)) X(1)=1.
TS(1) = TSNU

C #**% 7 = DELZ

TSTRI = TS(2) + DELT*F4(TS(2),T6(2),X(2),CA(2))
XTRI = X(2) + DELT*F3(X(2),CA(2))
IF((XTRI.GT.UPPER).OR. (XTRI.LT.LOWER)) GO TO 888
CATRI = CA(1) + DELZ*F1(TS(1),T6(1),X(1),CA(1))
IF((CATRI.GT.UPPER).OR. (CATRI.LT.LOWER)) GO TO 777
IF(ABS(CATRI) .LT.EPSI) CATRI = EPSI
IF(ABS(XTRI).LT.EPSI) XTRI = EPSI

TETRI = TG(1) + DELZ*F2(TS(1),T6(1))

TSNU = TS(2) + 0.S*DELT*(F4(TS(2),T6(2),X(2),CA(2))
1+F4(TSTRI, TGTRT ,XTRI ,CATRI) )

XNU = X(2)+0.5*DELT*(F3(X(2),CA(2)) + F3(XTRI,CATRI))
CANU = CA(1)+0.5*DELZ*(F1(TS(1),TG(1),X(1),CA(1))
1+F1(TSTRI, TGTRI XTI, CATRI))
IF((CANU.LT.LOWER) .OR. (CANU.GT.UPPER)) GO TO 777
IF((XNU.LT.LOWER) .OR. (XNU.GT.UPPER)) GO TO 888

IF(ABS(CANU) .LT.EPSI)CANU = EPSI
IF(ABS(XNU).LT.EPSI)XNU = EPSI
TGNU = TG(1)+0.5*DELZ*(F2(TS(1),TG(1))+F2(TSTRI,TGTRI))

XM(2) = X(2)
TSM(2) = T5(2)

CAM(2) = CA(2)

TGM(2) = T6(2)

X(2) = XNU
IF(X(2).GT.XF(2)) X(2)=1
TS(2) = TSNU

CA(2) = CANU

TG(2) = TGNU

C *** 7 = 2*DELZ AND BEYOND
c MODIFIED EULER FOR X, TS

DO 30 I=3,N
XTRI = X(I) + DELT*F3(X(I),CA(I))
IF((XTRI.GT.UPPER).OR. (XTRI.LT.LOWER)) GO TO 888
TSTRI = TS(I) + DELT*F4(TS(I),TG(I),X(I),CA(I))
IF(ABS(XTRI).LT.EPSI) XTRI = EPSI

C ##* PREDICTOR-CORRECTOR FOR TG,CA

TGP = TG(I-2)+2.0*DELZ*F2(TS(I-1),TG(I-1))

CAP = CA(I-2)+2.0%*DELZ*F1(TS(I-1),TG(I-1),X(I-1),CA(I-1))
IF((CAP.GT.UPPER).OR.(CAP.LT.LOWER)) GO TO 777
IF(ABS(CAP).LT.EPSI) CAP = EPSI

XNU = X(I) + 0.5%DELT*(F3(X(I),CA(I)) + F3(XTRI,CAP))
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IF((XNU.LT.LOWER).OR.(XNU.GT.UPPER)) GO TO 888
TSNU = TS(I) + 0.5%*DELT*(F4(TS(I),TG(I),X(I),CA(I))

1 +F4(TSTRI, TGP, XTRI,CAP))
IF(ABS(XNU).LT.EPSI)XNU=EPSI
CANU = CA(I-1) + 0.5*DELZ*(F1(TS(I-1),T6(I-1),X(I-1),

1 CA(I-1))+F1(TSNU,TGP,XNU,CAP))
IF((CANU.LT.LOWER) .OR. (CANU.GT.UPPER)) GO TO 777
IF(ABS(CANU).LT.EPSI) CANU = EPSI
TGNU=TG(I~-1)+0.5*DELZ*(F2(TS(I-1),T6(I-1)) +F2(TSNU,TGP))
TGNU=TG(I-1)+0.5*DELZ*(F2(TS(I-1),TG(I-1)) +F2(TSNU,TGP))

XM(I) = X(I)
TSM(I) = TS(I)
CA(I)

= T6(I)
X(I) = XNU
IF(X(I).GT.XF(I)) X(I)=1.
TS(I) = TSNU
CA(I) = CANU
TG(I) = TGNU

30 CONTINUE
T = T+DELT
C ##% T = 2*DELT AND BEYOND
Do 7‘5 JR= 3,MSTEP

XP = XM(1) + 2.0*DELT*F3(X(1),CA(1))

TSP = TS(1) + 2.0*DELT*F4(TS(1),T6(1),X(1),CA(1))
IF(ABS(XP).LT.EPSI)XP=EPSI

XNU = X(1) + 0.5*DELT*(F3(X(1),CA(1)) + F3(XP,CA(1)))
IF((XNU.LT.LOWER).OR. (XNU.GT.UPPER)) GO TO 888

TSNU =TS(1)+0.5*DELT*(F4(TS(1),T6(1),X(1),CA(1))+F4(TSP,

1 T6(1),XP,CA(1)))
IF(ABS(XNU) . LT.EPSI)XNU=EPSI
XM(1) = X(1)

TSM(1) = TS(1)

X(1) = XNU
IF(X(1).GT.XF(1)) X(1)=1.
15(1) = TSNU

C #**% 7 = DELZ

CATRI = CA(1) + DELZ*F1(TS(1),T6(1),X(1),CA(1))

IF(ABS(CATRI) .LT.EPSI) CATRI = EPSI

TGTRI = TG(1) + DELZ*F2(TS(1),T6(1))

XP = XN(2) + 2.0*DELT*F3(X(2),CA(2))

TSP = TSM(2) + 2.0*DELT*F4(TS(2),T6(2),X(2),CA(2))

IF(ABS(XP) .LT.EPSI)XP=EPSI

CANU =CA(1)+0.5*DELZ*(F1(TS(1),T6(1),X(1),CA(1))+F1(TSP,
1 TGTRI,XP,CATRI))
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IF((CANU.LT.LOWER) .OR.(CANU.GT.UPPER)) GO TO 777

IF(ABS(CANU).LT.EPSI) CANU = EPSI

TGNU = TG(1) + 0.5%DELZ*(F2(TS(1),TG(1)) + F2(TSP,TGTRI))
U = X(2) + 0.5%*DELT*(F3(X(2),CA(2)) +F3(XP,CANU))

IF((XNU.LT.LOWER).OR. (XNU.GT.UPPER)) GO TO 888

TSNU =TS(2)+0.5*DELT*(F4(TS(2),TG(2),X(2),CA(2))+F4(TSP,

1 TGNU,XP,CANU))
IF(ABS(XNU).LT.EPSI)XNU=EPSI
XM(2) = X(2)

TSM(2) = TS(2)

X(2) = XNU
IF(X(2).GT.XF(2)) X(2)=1.
TS(2) = TSNU

CA(2) = CANU

T6(2) = TGNU

C *%*% Z = 3*DELZ AND BEYOND

DO 36 I = 3,N
CAP=CA(I-2)+2.0*DELZ*F1(TS(I-1),TG(I-1),X(I-1),CA(I-1))
IF(ABS(CAP).LT.EPSI) CAP = EPSI
TGP = TG(I-2) + 2.0*DELZ*F2(TS(I-1),TG(I-1))

XP = XM(I) + 2.0*DELT*F3(X(I),CA(I))
IF(ABS(XP).LT.EPSI) XP=EPSI
TSP = TSM(I) + 2.0*DELT*F4(TS(I),TG(I),X(I),CA(I))

C #¥¥* CORRECTING THE PREDICTION

DO 70 K = 1,NC
CANU=CA(I-1)+0.5*DELZ*(F1(TS(I-1),T6(I-1),X(I-1)
1 ,CA(I-1))+F1(TSP,TGP,XP,CAP))
IF((CANU.LT.LOWER).OR. (CANU.GT.UPPER)) GO TO 777
" IF(ABS(CANU).LT.EPSI)CANU=EPSI
TGNU=TG(I-1)+0.5*DELZ*(F2(TS(I-1),T6(I-1))
1 +F2(TSP,TGP))
XNU = X(I) + 0.S*DELT*(F3(X(I),CA(I)) + F3(XP,CANU))
IF((XNU.LT.LOWER) .OR. (XNU.GT.UPPER)) GO TO 888
IF(ABS(XNU) .LT.EPSI)XNU=EPSI
TSNU = TS(I) + 0.5*DELT*(F4(TS(I),T6(I),X(I),CA(I))
1 + F4(TSP,TGNU,XP,CANU))
CAP = CANU
XP = XNU
TGP = TGNU
TSP = TSNU

70 CONTINUE

XM(I) = X(I)
TSM(I) = TS(I)
X(I) = XNU
(4 IF(X(I).GT.XF(I)) X(I)=1.
TS(I) = TSNU
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CA(I) = CANU

TG(I) = TGNU
36 CONTINUE

= T + DELT

C #%* CHECK THE MAXIUM SOLID FRACTIONAL CONVERSION
DO 109 JM=1,N
IF(X(JM).GT.XF(JH)) X(IM)=1.
109 CONTINUE
DO 23 IM=L1,L2,L3

IF(ABS(T-IM/FAC) .LT.EPS) THEN
WRITE(OUT,77) T

DO 60 JA=L,N
c WRITE(6, IZ)Z(JA) CA(JA) TG(JA) X(JA),TS(JA)
12 FDRHAT( ‘ ;E10 cA= ',E10.5,
* TG ,ElO 5,‘ X= ',E10.5,' TS= ',E10.5)

LTEM(I1+JA)=TG(JA)
LSTE(I14JA)=TS(JA)
LCAM(I1+JA)=CA(JA)
RX=XF(JA)-X(JA)

IF(RX.LE.0.) RX=0.
LX(I1+JA)=SMAX*RX

c LX(I1+JA)=X(JA)
60 CONTINUE

I1=I1+N

END IF

23 CONTINUE
IF(BEDPOS.EQ.1) THEN
DO 91 IM=1,NTIME
IF(ABS(T-BTMIN*IM).LE.EPS) THEN

DO 92 1B=1,BPLINE
SCA(IB,JB)=CA(P1(IB))
RX=XF(P1(IB))-X(P1(IB))
IF(RK.LE.0.) RX=0.
SX(IB,JB)=SMAX*RX
STS(IB,JB)=TS(P1(1B))

92 ST(IB,JB)=TG(P1(IB))

JB=JB+1
END IF
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91 CONTINUE
END IF
75 CONTINUE
IF(M.GT.0) CALL INIX(XF)
CALL PTOUT3(LCAM,LX,LTEM,LSTE,NL,THIN,TI)
IF(BEDPOS.EQ.1) THEN
IB1=0
DO 93 I=1,BPLINE
DO 94 K=1,JB-1
BCA(IB1+K)=SCA(I,K)
BX(IB1+K)=SX(I,K)
BTS(IB1+K)=STS(I,K)
94 BT(IB1+K)=ST(I,K)

IB1=IB1+JB~1
93 CONTINUE

C #*#% PRINT OUT THE RESULT

CALL BOUT(BPLINE,BCA,BX,BT,BTS,BTMIN,JB,BMIN,BMAX,BI)

END IF

RETURN
777  FGCA=1

GO TO 779
888  FGX=1

779  CONTINUE

IF(FGCA.EQ.1) CALL WARN(1)
IF(FGX.EQ.1) CALL WARN(2)
IF((FGCA.EQ.1).0R.(FGX.EQ.1)) THEN
WRITE(OUT,117)
READ(IN, 118)CGSIZE

IF(CGSIZE.EQ.'Y') THEN

CALL STEP(DELZ,DELT)
IF(M.GT.0) CALL CHGE(XF,XFI)

€0 TO 399
ELSE

RETURN
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END IF
END IF

77 FORMAT(/'#***THE EQS HAVE BEEN INTEGRATED TO ',F9.2,' HR')
116  FORMAT(/'#*+<START INTEGRATING THE EQUATIONS')
117  FORMAT(/'#*#*WANT TO CHANGE STEPSIZE? Y/N')
118  FORMAT(1A)
200  FORMAT(1X,'TIME = ',E12.4)
201 FORMAT(' 2= ',F9.4,' CA= ',E10.5,"' T6= ',E10.5,' X=
*E10.5," TS= ',E10.5)
RETURN
END

C +++++++++++++44+++ SUBROUTINE INIX +ittttttttttts
C %*** ECHO PRINTING THE INPUT INITIAL PROFILE

SUBROUTINE INIX(XF)
REAL XF(5001),2(100)
INTEGER IN,OUT
COMMON /P4/IN,OUT,N,H
WRITE(OUT,90)

DO 50 I=1,21
50 2(1)=0.05%(I-1)

1./(N-1)
NO=(N-1)/20

DO 30 I2=1,21
13=11+(N-1)/20.%(12-1)
WRITE(OUT, 20)Z(12) ,XF(13)

30 CONTINUE

20 FORMAT(9X,F9.3,5X,E12.5)

90 FORMAT(/' #k% THE INITIAL X VS Z* PROFILES ARE :'
* ! z* X'/
RETURN
END

C ++++++++++t++++++++ SUBROUTINE BOUT +H+++i++ttttitts

C #=* PRINT OUT THE GAS TEMPERATURE PROFILE VS TIME AT
c SPECIFIED BED POSITION

SUBROUTINE BOUT(BPLINE,BCA,BX,BT,BTS,BTMIN,JB,BIN,BF,BIL)
REAL BT(800),BCA(800),BX(800),BTS(800),TIME(101)

INTEGER BPLINE,IN,OUT

CHARACTER*1 WANT
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COMMON /P4/IN,OUT,N,M
COMMON /P5/NTIME
OPEN(12,FILE="TEMP')

11=0

DO 50 I=1,NTIME
50 TIME(I)=0.+I*BTMIN
DO 10 I=1,BPLINE .
WRITE(OUT,9) BIN#BIL*(I-1)
DO 30 I2=1,NTIME
I11=I1+1

WRITE(OUT,11)TIME(12),BCA(I1),BX(I1),BT(I1),BTS(I1)
WRITE(12,%)TIME(I2),BT(I1),BTS(I1)
30 CONTINUE

10 CONTINUE
WRITE(6,15)
READ(IN,100) WANT
IF(WANT .EQ.'N') RETURN
CALL GRAPH(6,TIME,BT,BPLINE)
9 FORMAT(/" #k BED POSITION = ',F9.3, '  #*'//
*' TIME GAS CONCE SULFUR LOAD  GAS TEMP  SOLID TEMP
-

*' (HR) (ca*) (sL) (T6*) (Ts%)"
*/)

11 FORMAT(2X,F8.3,4X,E10.4,3X,E10.4,5X,E10.4,3X,E10.4/)
15  FORMAT(/2X,'DO YOU WANT THE PLOT? Y/N'/)
100  FORMAT(1A)

CLOSE(12)

RETURN

END

C +++++t+tttittt SUBROUTINE PTOUT3 Hi+ittttitittt

C #**% PRINT OUT THE GAS CONCEN, SOLID FRACTIONAL CONVERSION,
c GAS TEMPERATURE, AND SOLID TEMPERATURE VS BED POSITION
c AT SPECIFIED TIME

SUBROUTINE PTOUT3(OUT1,0UT2,0UT3,00T4,LINE,TIN,TIL)

REAL OUT1(25005),0UT2(25005),0UT3(25005)
REAL z(11),TIN,TIL,P01(501)

REAL DIS(1001),0UT4(25005)

INTEGER KIND,LINE,P(4),PL(50),IN,OUT
CHARACTER*80 IP

COMMON /P4/IN,OUT,N,M

I1=1
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DO 50 I=1,11
50 Z(1)=0.+(1-1)%0.1
DELZ=1./(N-1)

NO=(N-1)/10
NO1=(N-1)/50
2IN=0.1/5

DO 10 I=1,LINE
WRITE(OUT,9) TIN+TIL*(I-1)

14=0

DO 30 I2=1,11
I13=I1+4(N-1)/10%(12-1)
14=14+1
P0O1(14)=0UT3(I3)

IF ((I4.GE.2).AND.(P01(I14).GT.0.1)) THEN
TEMP=ABS(PO1(14)-P01(I4-1))

F (TEHP/POI(IA 1).6T.0.2) THEN
15=13-]
DO 72 J—-l 4
XDE=Z(12°1)+2IN*T
ITEMP=I5+NO1*J
72 WRITE(OUT, 11)XDE,OUT1( ITEMP) ,0UT2( ITEMP) ,OUT3( ITEMP
* ,0UT4(ITEMP)
END IF

END IF

30 WRITE(OUT,11)2(I2), OUT1(I3),0UT2(13),0UT3(I3),0UT4(13)

I1=11+N
10 CONTINUE
9 RMAT(/' #% TIME = ',F9.3,' HR **'//
o BED LENGTH GAS CONCE SULFUR LOAD GAS TEMP SOLID TEMP
*'
* o (z®) (CA*) (SL) (T6*) (15%)"
*/)
11 FORMAT(2X,F5.3,8X,E10.4,3X,E10.4,3X,E10.4,3X,E10.4/)
DO 91 I=1,4
91 P( 0
D0 92 I=1,50
92 PL(1)=50

C **% PLOT THE FIGURES
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WRITE(OUT,51)
51 FORMAT(/' ** WHICH PLOT DO YOU NEED?'

* /' 1---GAS CONCENTRATION PROFILE'
* /' 2---SOLID CONVERSION PROFILE'
* /' 3---GAS TEMPERATURE PROFILE'
* /' 4=---SOLID TEMPERATURE PROFILE'
* /' 5---NONE OF ABOVE')

READ(IN,77) IP
77 FORMAT(804)

READ(IP,*,END=100) P(1),P(2),P(3),P(4)
100 Do 52 I=1,5

52 PL(P(I))=P(I)
IF(PL(5).EQ.5) RETURN
DIS(1)=
DO 25 I=1,N-1

25 DIS(I+1)=DIS(1)+DELZ

IF(PL(1).EQ.1) CALL GRAPH(3,DIS,OUT1,LINE)
IF(PL(2).EQ.2) CALL GRAPH(4,DIS,OUT2,LINE)
IF(PL(3).EQ.3) CALL GRAPH(5,DIS,0UT3,LINE)
RETURN

END

C Fedikdicddeddicickd® FUNCTION F1 ++i+i+ittitt

DOUBLE PRECISION FUNCTION F1(Y,V,W,C)
DOUBLE PRECISION Y,V,W,C
COMMON /P2/A1,A2,A3,A4,A5,TH

F1=-C/V*(A2XY+AS*TH-A2#V-AS*V+G(W) )
RETURN
END

C ++++++++++++++++ FUNCTION F2 ++ittittttttttd

DOUBLE PRECISION FUNCTION F2(Y,V)
DOUBLE PRECISION Y,V

COMMON /P2/A1,A2,A3,A4,A5,TW
F2=A2%(Y-V)+A5*(TW-V)

RETURN

END

C +++++++tbtititt FUNCTION F3 bttt

DOUBLE PRECISION FUNCTION F3(W,C)
DOUBLE PRECISION W,C

COMMON /P2/A1,A2,A3,A4,A5,TW
F3=A1*G(W)*C

RETURN

END

C +++t++ttttttsts FUNCTION F4 +tttttttdttdtdt
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DOUBLE PRECISION FUNCTION F4(Y,V,W,C)
DOUBLE PRECISION ¥,C,Y,V

COMMON /P2/A1,A2,A3,A4
F4=A3*RB(W,C)-A4*(Y-V)

RETURN

END

C +++tttttttttdt+t FUNCTION RB +Ht+itddtttdidtts

DOUBLE PRECISION FUNCTION RB(W,C)

DOUBLE PRECISION W,C

COMMON /P2/A1,A2,A3,A4,AS,TW

COMMON /P3/COEFF, ACOEF ,RR,RK,DE ,R
c WRITE(6 ,%)ACOEF,C,W

RB=ACOEF#G(W)*C

RETURN

END

C ++++++++3++44++4 FUNCTION G +H+titiiidtiitd
DOUBLE PRECISION FUNCTION G(W)
DOUBLE PRECISION W
COMMON /P2/A1,A%,A3,A4,A5,TH
COMMON /P3/COEFF,ACOEF ,RR,RK,DE,R
IF(W.LT.1.) GO TO 10
G=0.
RETURN
C#*% FOR CYLINDRICAL PARTILE
10 G=COEFF/(RR/((1.0-W)**0.5)-0.5*R/DE*DLOG(1.0-W) + RK)
C##%- FOR SPHERICAL PARTICLE
C 10 G=COEFF/(RR/((1.0-W)**(2./3.))
c * = R/DE¥(1.-1./(1.-W)**(1./3.))+ RK)
RETURN
END
C ittt FUNCTION MASSTR  +++++tttt
C *** using wilson eq to calculate the mass transfer coeff
FUNCTION MASSTR(TEMP,P,U0,SIGV)
REAL UO,NRE,NSC,NSH,JFAC,U2
c DIFF IS CALCULATE FROM THE CONDITION 866 K AND 2.7 ATM

DIFF = 0.6241*(TEMP/866.)**1.5%(2.7/P)
CHARL = 0.7678
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GDEN = P#29/82.06/TEMP
VIS = 3.47E-4

W% DIFF = MOLECULAR DIFFU. COEFF FOR H2S ( CM2 / SEC )
¥#% CHARL = CHARACTERISTIC LENGTH OF PELLET ( CM )
*#% GDEN = FLUID DENSITY ( GM / C.C. )

*** YIS = VISCOSITY OF THE FLUID ( GM / CM / SEC )

acocaao

U2=U0*(TEMP/298.)*(1./P)
NRE = U2/3600.*CHARL * GDEN / VIS
NSC = VIS / GDEN / DIFF

IF (NRE.LT.55.) THEN
JFAC = 1.09/NRE**(2./3.) / SIGV

ELSE

JFAC = 0.25/NRE**(0.31) / SIGV
END IF

NSH = JFAC * NRE * NSC**(1./3.)
MASSTR = NSH * DIFF / CHARL * 3600.

G = 16000.
WRITE(5,114) NRE,NSC,NSH

aa

*%% NRE = REYNOLD NO.

##% NSC = SCHMIDT NO

#**% NSH = SHERWOOD NO

#¥%% JFAC = J FACTOR
RETURN

aaaao

C #+++++Hbtbtt SUBROUTINE WARN +H+HHHtHttett
C #%% PRINT OUT THE WARNING MESSAGE

SUBROUTINE WARN(I)
INTEGER IN,OUT
COMMON/P4/IN,OUT,N,M

IF(I.EQ.1) THEN
WRITE(OUT,10)
ELSE
WRITE(OUT,11)
END IF

10 FORMAT(/'*WARNING* LENGTH STEPSIZE IS TOO BIG ')

11 FORMAT(/'*WARNING* LENGTH A/0 TIME STEPSIZE ARE TOO BIG')
RETURN
END
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C +4+++++++++++4+ SUBROUTINE GRAPH ++++++++tittttittt
C #%% PLOT THE FIGURE

SUBROUTINE GRAPH(KIND,X,Y,NL)
REAL Y(5550),X(1001),CX(3),CY(3)
INTEGER KIND

CHARACTER*1 COM,STORE
CHARACTER*6 NAME

COMMON /P4/IN,OUT,N,H

COMMON /P5/NTIME

CALL FSINIT

c CALL CHXSET('GRID')
c CALL CHYSET('GRID')
c CALL CHSET('CBOX')
CALL CHSET('NOMARKERS')
CALL CHCGRD(64,25)
c IF (KIND.EQ.3) CALL CHHEAD(25,'GAS CONCENTRATION PROFILE')
c IF (KIND:EQ.4) CALL CHHEAD(2S5,'SULFUR LOADING PROFILE ')
c IF (KIND.EQ.S5) CALL CHHEAD(25,'GAS TEMPERATURE PROFILE ')
c IF (KIND.EQ.6) CALL CHHEAD(25,'GAS TEMPERATURE PROFILE ')
IF((KIND.EQ.2).0R.(KIND.EQ.6)) THEN
CALL CHXTTL(20,' Time (hr) ")
ELSE
CALL CHXTTL(20,' Bed Length (z*) ')
END IF

IF (KIND.EQ.2) CALL CHYTTL(25,' Exit Gas Concen. (ppm) ')
IF (KIND.EQ.3) CALL CHYTTL(25,' Gas Concentration (CA*) ')

IF (KIND.EQ.4) THEN
CALL CHYTTL(34,' Sulfur Loading (wt of S/Sorbent)')

END IF
IF ((KIND.EQ.5).OR.(KIND.EQ.6)) THEN

CALL CHYTTL(34,"' Gas Temperature (Tg*) )
END IF

IF(KIND.EQ.2) THEN
c CALL CHYRNG(0.,600.)
CALL CHPLOT(1,NL+1,X,Y)
ELSE IF(KIND.EQ.6) THEN

XM=8.0
YM=1.5

CALL CHYRNG(1.,YM)
CALL CHXRNG(O.,XM)
c CALL CHXRNG(0.,3.)
CALL CHPLOT(NL,NTIME,X,Y)
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ELSE IF(KIND.EQ.5) -THEN

c DO 88 I=1,N
88 WRITE(6,%)"'1=",1,"'Y=",¥(I)
[ FOR GAS TEMPERATURE

X4=8.0

yM=1.5

CALL CHYRNG(1.,Y4)
CALL CHXRNG(O.,X4)

CALL CHPLOT(NL,N,X,Y)
ELSE

C---- FOR GAS CONCEN AND SOLID CONVERSION

XM=1.0
YM=0.35

CALL CHYRNG(O.,Y4)
CALL CHXRNG(O.,X¥)

CALL CHPLOT(NL,N,X,Y)
END IF

CALL FSFRCE
CALL CHTERM
CALL ASREAD(TYPE,MOD,COUNT)
WRITE(6,17)
17 FORMAT(/' #* WANT TO PRINT THE PLOT? Y/N')
READ(S,111) COM
111 FORMAT(1A)

IF(COM.EQ.'Y') CALL GPLOT(KIND,Y,X,NL)
WRITE(6,18)

18 FORMAT(/' ** WANT TO STORE THE PLOT? Y/N')
READ(5,111) STORE

IF(STORE.EQ.'Y') THEN
WRITE(6,19)
19 FORMAT(/' ** PLS INPUT THE FILENAME')
READ(6,20) NAME
20 FORMAT(6A)
CALL GSSAVE(0,0,NAME,0,0,4,"SAVE")
END IF

CALL FSTERM
RETURN
END
C +++++++++++d++++ SUBROUTINE GPLOT +++++tt+tittt

C ##* PLOT THE FIGURES FROM THE PLOTTER
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SUBROUTINE GPLOT(KIND,XC,Y,NL)
DIMENSION XC(555C),Y¥(1001)
INTEGER*4 PROCOP(10),CHARL(2),LABEL(4),TITL(4)
INTEGER IGATT(6)/0,1,1,0,1,1/
CHARACTER*8 NAMEL(3),DEVTOK
COMMON /P4/IN,OUT,N,M
COMMON /PS/NTIME
PROCOP(1)=2
PROCOP(2)=1
NAMEL(1)='GDDMPRT'
CALL DSDROP(1,0)
CALL DSOPEN(11,2,'L87S *,0,PROCOP, 1,NAMEL)
CALL DSUSE(1,11)
CALL GSCOL(3)
LABEL(1)=1
LABEL(2,
LABEL(3,
LABEL(4)=300
CALL CHLATT(4,LABEL)
CALL GSQPS(WIDTH,DEPTH)

c CALL CHAREA(0.2,0.2+.35*WIDTH,0.2,0.2+.35*DEPTH)
CALL CHAREA(0.2,0.2+.4*WIDTH,0.2,0.2+.4*DEPTH)
CALL CHXSET('GRID')
CALL CHYSET('GRID')
CALL CHGATT(6,IGATT)
IF (KIND.EQ.2) CALL CHHEAD(25,'BREAKTHROUGH CURVE »)
IF (KIND.EQ.3) CALL CHHEAD(25,'GAS CONCENTRATION PROFILE')
IF (KIND.EQ.4) CALL CHHEAD(25,'SULFUR LOADING PROFILE ')
IF (KIND.EQ.5) CALL CHHEAD(25,'GAS TEMPERATURE PROFILE ')
IF (KIND.EQ.6) CALL CHHEAD(25,'GAS TEMPERATURE PROFILE ')

IF((KIND.EQ.2).0R.(KIND.EQ.6)) THEN

CALL CHXTTL(20,' TIME (HR) ")
ELSE

CALL CHXTTL(20,' BED LENGTH (2*) ')
END IF

IF (KIND.EQ.2) CALL CHYTTL(25,' EXIT GAS CONCEN. (PPM) ')
IF (KIND.EQ.3) CALL CHYTTL(25,' GAS CONCENTRATION (CA*) '
IF (KIND.EQ.4) CALL CHYTTL(25,' SULFUR LOADING (SL) ')
IF ((KIND.EQ.5).OR.(KIND.EQ.6)) THEN

CALL CHYTTL(34,' GAS TEMPERATURE )
END IF

CALL CHHMAR(10,10)
CALL CHVMAR(15,15)
CALL CHBATT(1,2)
CALL CHSET('CBOX')
CALL CHTATT(4,LABEL)
CALL CHHATT(4,LABEL)
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CALL CHSET('NOMARKERS')
c CALL CHYRNG(0.0,1.0)

IF(KIND.EQ.2) THEN
c CALL CHYRNG(0.,600.)
CALL CHPLOT(1,NL+1,Y,XC)
ELSE IF(KIND.EQ.6) THEN
CALL CHYRNG(1.0,1.6)
4 CALL CHXRNG(0.0,3.0)
CALL CHPLOT(NL,NTIME,Y,XC)
ELSE IF(KIND.EQ.5) THEN
CALL CHYRNG(1.0,1.6)
c CALL CHXRNG(0.0,3.0)
CALL CHPLOT(NL,N,Y,XC)
ELSE
CALL CHPLOT(NL,N,Y,XC)
END IF

CALL CHTERM

CALL ASREAD(TYPE,HOD,COUNT)
CALL DSCLS(11,1)

RETURN

END
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