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C¥¥ *
Cik veesesesses MAIN PROGRAM USE TO SIMULATION OF soevessvencs *
¥k CONCURRENT FLOW RICE DRYER *
CHk #
(> ; By Mr. Jirawat Choomalaiwong. *
CHk Meachnical Engineering *
C¥¥k ; Chulalongkorn University %
Uk *

CHER AR KA AR AAAAAAAAAHHAAAHHANA FHAAAHHKAAAHAHAAHHAAAAARAANAK
PROGRAM DRYING
IMPLICIT REAL%8 (A-H,0-2)
REAL¥8 T
CHARACTER¥8 CHA
CHARACTER*12 FNAME
CHARACTER%1 CHA2
COMMON /MAIN/XMOB,CMMA,GVEL,MZ,MMM,DELTAX,XDEPTH, XBB, T1]
COMMON /CONST /CON1,CON2,CON3,CON4,CON5,CONG,GA
COMMON /PRPRTY/SA,CA,CP,CV,CW,RHOP,HFG,WHUMI ,RH, XME
COMMON CHA
COMMON /RUNG/F(4),Y(5@),PH1(4),SAVEY(4),M,KRUNGE, LMN, W3
DIMENSION XMOM(6),TGINM(6),XLENGM(6) 4 XTEMPM(G)
PF(T)=T+273.15

444 WRITE(*,'(A#)') ' Input File Name ( ¥.prn) '

READ(%,999) FNAME

| 999 FORMAT (A12)



C:

C

(]

15

25

106
UPEN (3,FILE=FNAME,STATUS='NEW')

INPUT INFORMATION
IN=1
NS=0
NT=g
WA=0.0
WAT=0.0
EN=0.0
ENER=0.0
WRITE (¥, 15)
FORMAT (20X, 'S IMULATION OF CONCURRENT FLOW RICE DRYER')
WRITE (4 %)
WRITE (¥, %)
WRITECk, ' (A®) ') \ EXPERIMENT NO.?
READ(*,20) INN

FORMAT(12)
esssessInput information for drying conditioneeeceseee.

WRITECK, %) ' ROUGH RICE TYPE:'

WRITE(¥%,%) ( 1 - Long grain 4, 2 - Medium grain , 3 - Shor
$t grain )°' ;

WRITECk, ' (A%) ') Rough Rice Type ==> '

READ(%,25)MZ

FORMAT(11)

WRITE (k, %)
WRITE(k,%) ' CONCURRENT FLOW DRYER:'
WRITE(%,%) ° How many stage for Drying?'

WRITE ¥, ' (AH) ') ¢ 4e2eBTi0E ) ==> ¢
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KEAD(#,25) NSTAGE
WRITE(#,%) ' Length of Drying in each Stasge'
DO 3@ 1=1,NSTAGE
NS=NS+1

WRITE (¥, 100)NS

199 FORMAT(19X,' Stage ',I1) :
WRITE (¥, ' (A#) ') Length of Depth (m) = '
READ(%, 110) XLENGM( )

119 FORMAT(F5.2)

39 CONTINUE
WRITE (%, %)
WRITE(%, ' (A®) ') Is Tempering desireable(Yes=1,No=2) ==> '
READ (%, 25)NOT

IF(NOT.EQ.2) GO TO 40

WRITE(¥,%) ' How many stage for Tempering?'

WRITE(*, ' (A% ')’ ( 1424390046) ==5 !
READ (%, 25)NTEMP

WRITE(#,%) ' Length of Tempering in each section'

DO 35 1=1,NTEMP
NT=NT+1

WRITEC¥, 115)NT
115 FORMAT(1pX,' Section ',11)

WRITE (¥, ' (A%) ') Length of Depth (m) = '

READ (¥, 119) XTEMPM( 1) |
35 CONTINUE
49 WRITE(¥,120)

129 FORMAT(//,8X,'Enviromental conditions:',/)

WRITE(k, ' (A®) ') Ambient Temperature (C)
READ(%, 133) TAMB

130 FORMAT(Fg.2)

WRITEC¥, ' (A#) ')’ Relative Humidity (%)



140

145

150

1562

READ(%, 13@)RHINN
WRITE (%, 140)

FORMAT(/,8X, 'Grain condition:',/)

WRITE (%, ' CA#) ') Initial moisture content (% w.b.)

READ (%, 139) XMOM( IN)

PM;=XMOM(IN)

XMOM(IN) =PMW/ ( 100 . —PMW)

WRITE(k, ' (AX) ')’ Initial grain Temperature (C)
READ (%, 139) TGINMCIN)

WRITE(%, ' (A#) ')’ Grain flow rate ( cu.M/sq.M - hr.)

READ (%, 13@)GVEL

108

WRITE(%, ' (A%) ') Desigh final moisture content(X w.b>)=

READ (%, 130) XMF
AMF=XMF/ (100 .~XMF)

LLL=9

WRITE (¥, %)

WRITE(%,145) IN

FORMAT(2X, 'DRYING STAGE ', 11,/,2X; '¥&kkkkIMEENNNK" | /)
WRITE (%, 150)

FORMAT(/,8X, 'Air conditions’',/)

WRITE(¥, ' (AR ') Inlet Heated air Temperaute (C)
READ (%, 130) TAIR

WRITE(*, ' CAE) ') .Air flow rate (cu.M/sq.M - min)
READ (¥, 13@) CMMA

IF(LLL.EQ.1) GO TO 51

WRITE(¥, 152)

FORMAT(/,8X, 'THIN-LAYER EQUATION :',/
$,19X,'1 - Diffusion model, 2 - Page model',/
$,10X,'3 - Crank model, 4>— Thompson model ')

WRITE (¥, ' (A#) ') Your choice ==> '



READ (%, %) MMM
CH¥
Cik clear screen
CHH%

51 CALL CLS
$V=1-868800
CW=4.1528D0

IF(MZ-2) 55,56,57

55 SA=2437.D0
GO TO 6@

56 SA=2361.D0
GO TO 60

57 SA=2054.D0

CHX K% calculate the ABSOLUTE HUMIDITY value at ambient temp.

60 WHUMID=W(PF(TAMB),RHINN)
RHOAIR=ROAIR(PF(TAMB) , WHUMID)
GAA=60 . ¥CMMAXRHOAIR

CHokkIK
WHUMI=WHUMID
XMO=XMOM( IN)
TGIN=TGINMCIN)
RHC=.39999

CH¥RNK

CHekNk sett initial condition
TMAX=0.0
XTMAX=0.0
[EXIT=9
KRUNGE=@

Li=0
LLLL=0

LMN=¢

199
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M=0
WATER=0.0
" PHI(1)=0.0
PHI(2)=0.0
7(1)=TAIR
Y(2)=TGIN
Y(3)=WHUMI
T(4)=XMO
XDEPTH=0.@V
DELTAX=0.001
XLENG=XLENGM( IN)
XTEMP=XTEMPM( IN)
CRkNNk
CHRANHHK
IF(LLL.EQ.1) GO TO 62
WRITE(3,15)
WRITE(3,720) INN
720 FORMAT(3@X, 'EXPERIMENT NO ',12)

62 WRITE(3,145) IN

WRITE(3,%)' ROUGH RICE TYPE:'

[F(MZ.EQ. 1)WRITE(3,¥%) ' LONG GRAIN'
IF(MZ.EQ.2)WRITE(3,%) ' MEDIUM GRAIN'
[F(MZ.EQ.3)WRITE(3,%) ' SHORT GRAIN'
WRITE(3, %)

WRITE(3,725)

725 FORMAT(2X,'INITIAL CONDITION IN THIS STAGE',/)
WRITE(3,710)GAA

71® FORMAT(4X,"AIR FLOW RATE AT AMB.CONDITON (kg/hr-sq.m) = ',F14.4)
WRITE(3,73@) Y(1),Y(3),Y(2),Y(4)

739 FORMAT(4X,'AT THIS STAGE INLET HEATED AIR TEMP. 'WF10.2./,

$ 4X," HUMIDITY RATIO 'WF14.84/7,



) 4X,'AT THIS STAGE INLET GRAIN TEMP. 'WF19.2,/,

i

$ 4%, MOISTURE CONT. 'vF10.8,/)
IF(LLL.EQ.1) GO TO 70
IF(MMM.EQ. 1)WRITE(3,731) !
IF(MMM.EQ.2)WRITE(3,732)
IF(MMM.EQ.3)WRITE(3,733)
IF(MMM.EQ.4)WRITE(3,734)
731 FORMAT(4X, 'Thin-layer Eg.use Diffusion model.')
732 FORMAT(4X, 'Thin-layer Eq.use Page model.')
733 FORMAT(4X,'Thin-layer Eg.use Crank model.')
734 FORMAT(4X, 'Thin-layer Eq.use Thompson model.')
CHMNNK
C¥¥
70 DO 85 1=1,10
RHIN=RHAIR(PF(Y(1)),Y(3))
RH=RHIN/100.
IF(RH.GE.1.) RH=RHC
CHRAENHK find the NEW value of RELATIVE HUMID. at heated air temp(TAIR)
RHOAIR=ROAIR(PF(Y(1)),Y(3))
GA=60 . ¥CMMA%RHOAIR
[F(LLLL.EQ.1>GO TO 71
GAT=60 . ¥CMMA%RHOAIR
C¥¥ CA=1.005+1.82%Y(3)
71 CA=1.005D0

IF(MZ-2)72,73,74

72 HC=@.672%GA%¥ . 48399

GO TO 75
73 HC=1.7E-@5%GA%¥2 .023

GO TO 75 :
74 HC=0.00718%GA%¥¥1.2997

CHkNHk



578 $(18: 15 ¢ calculate EMC value for rough rice

CHAFNH
75 XME=EMC(RH,PF(Y(1)))
CHkNK
CHAkHH Find Heat vaporization of Rough Rice
CHkk ¥k
IF(Y(2).LT.4p) THEN
H1=1626.246
H2=1.54597
C1=-.3162
ELSE
H1=1862.455
H2=1.7575
C1=-.21304
ENDIF
TC=Y(2)
HFG=(H1-H2¥TC)*(Y(4)%¥%C1)
Ciek¥¥ok
CHNNHK Y(4) - moisture content d.b.(decimal)
CHNk¥ cross section area of bin dryer = @.1 sg.m
CHNNH
PMW=(Y(4)/(Y(4)+1.))%100.
IF(MZ-2)76,77,78
76 RHOP=519.4+5.29%PMW
GO TO 79
77 RHOP=499.7+8.33%PMW
GO TO 79
78 RHOP=583.6+4 . 27*%PMW
GO0 TO 79

C:

C sev 000 RHOP=554¢35
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79 GP=GVEL%RHOP
IF(LLLL.EQ.1) GO TO 8¢
GPG=GVEL¥RHOP

80 IF(MZ-2) 81,82,83
81 CP=1.20953+0 . 0448%PMW
GO TO 84
82 CP=@.02145+0.05447%PMW ‘
GO TO 84
83 CP=1.26947+0.03488%PMW
C
Ok
CHAAH K GP-kg/hr-sq.m , RHOP-kg/cu.m , GVEL-m/hr.
CHK
84 IF(LLL.EQ.1> GO TO 112

WRITE(3,735)GA,GP

735 FORMAT (4X, 'HEATED AIR FLOW RATE (kg/hr.sq.m) = ',F9.2,/,

$ 4X, 'ROUGH RICE FLOW RATE (kg/hr.sq.m) = ',Fg.2)
Ck¥ ...... calculation the constant value use in derivative function
Ck¥
112  CON1=GA%CA
CON2=GA%CV
CON3=HC*SA
CON4=GP*CP
CONS=GP*CW
CON6=GP/GA
CON7=GAXHFG

C¥¥k sessesss call on The fourth-order RUNG-KUTTA FUNCTION.....

333 CALL RUNGE



C¥¥ ..., values Y(N) and F(N) assign to memory in COMMON statement
C¥¥ .. whenever KRUNGE={, compute derivative values by call subroutine

C¥¥ .. DERFUN

C¥k
IF (KRUNGE.NE.1) GO TO 555
CALL DERFUN
GO TO 333
Cxk

C¥¥ veosesSubroutine RUNGE computed new value assign to Y(1) and Y(2)
C¥k sand subroutine DERFUN computed new value of Y(3) assign to W3,
C¥¥ and compute F(1),F(2) and F(3).1f KRUNGE=1 go to 333 use RUNGE-
C¥¥ KUTTA method compute new value for i+1 step size,KRUNGE=@ go to

CH¥* 555 find the value of water remove in this layer.

CH¥ esveseess find water remove in this layer

555 DELT=DELTAX/GVEL

DWATER=(Y(4)-XBB)
WATER=WATER+DWATER

XMOB=Y(4)
Y(4)=XBB
Y(3)=W3
CHHHHH
CHRRHHK
CRE¥H¥ check Tgrain > TMAX
CHkk N

IF(Y(2).GT.TMAX) XTMAX=XDEPTH
IF(Y(2) .GT.TMAX) TMAX=Y(2)
LLL=1
LLLL=1

85 CONTINUE
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[F(XDEPTH-XLENG) 6,6,7

6 IF(Y(4)-XMF) 7,7,8

7 IEXIT=1

8 ETIME=XDEPTH/GVEL
C¥k

IF(LL.EQ.1) GO TO 86

WRITE(3,810)
81® FORMAT(1X,' DEPTH TIME TAIR AB.HUMID. RE.HUMID, TGRAIN

$ MOISTURE WATER ')
86 WRITE(3,820) XDEPTH,ETIME,Y(1),Y(3),RH,Y(2),Y(4),WATER
820 FORMAT(1X,F5.3,F9.5,1X,F7.2,1X,F10.8,2X,F10.8,1X,F7.2,2X,

¢ F190.8,1X,F11.8)

LL=1

C¥¥ veesees if exit signal (IEXIT =1)had found programe will change

CH¥ stage of drying section eceeeeces

I[FCIEXIT-1) 70,87,70

C¥k ceeee e cont inue
87 EAIR=GAT%(CA+CV¥WHUMI)%(TAIR-TAMB) /GP
ENERGY=EAIR
IF(WATER.EQ.0.) GO TO 88
BTUH20=ENERGY/WATER
88 WRITE(3,83@) TMAX,XTMAX
830 FORMAT(/,2X,' MAXIMUN GRAIN TEMP. = ',F6.2,2X, 'DEG.C',/
#,2X,' AT DEPTH X = ',WwF10.5,2X,' m."')
WRITE(3,840) ENERGY,WATER,BTUH20
840 FORMAT(//,2X,'ENERGY IN PUT,kdJ. 'y/y
$ 12Xy HEATED AIR '3 1X4,F20.9,2X, 'kJ 'y /
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$ s 2K, VRRIEENRIRK ' //

$ +2X, 'WATER REMOVED, kg 'y1X,F20.9,//
$ s 2K, RIIIRRIIIK * | //

$ 12X, 'kd/kg H20 'y 1X,F20.9)

C¥k eesseee if drying completed NSTAGE progreme will be terminate..

EN=EN+ENERGY

WA=WA+WATER

IFCIN.EQ.NSTAGE) GO TO 222
IN=IN+1
XMOMCIN)=Y(4)
TGINMCIN)=Y(2)

GO TO 50

C

222 WAT=WA
ENER=EN
[F(WAT.EQ.@.) GO TO 89
BTUH20=ENER/WAT
89 WRITE(3,85@)
850 FORMAT(/,80('%'))
WRITE(3,860)
860 FORMAT(/,30X, '#*%¥TOTAL DRYER PERFORMANCE¥¥*')
WRITE(3,87@) ENER
870 FORMAT(/,5X, 'TOTAL ENERGY REQUIREMENT ' 1X,F20.9,2X, 'kd ')
WRITE(3,890) WAT
899 FORMAT(/,5X, 'TOTAL AMOUNT OF WATER REMOVED',1X,F20.9,2X, 'kg"')
WRITE(3,900) BTUH20
90@ FORMAT(/,5X, 'kJ/kg H20 ' 1X,F20.9)
WRITE(3,850)

CALL CLS
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WRITE(¥,%) ' Do you want to simulate NEW EXPERIMENT ?'
WRITE (k, ' (AE) ') ! (Y/NO !

READ(%,99¢) CHA2

FORMAT (A1)

[F(CHA2.EQ.'Y'.OR.CHA2.EQ."'y') GO TO 444

STOP

END

CHIERANRAAIN AN AAHAAANAAAANNAAAAHNAANAAHANAAHNAAHAAAHAAAAANH A AN AN K

22

SUBROUTINE RUNGE

eeesees THE FUNCTION RUNGE EMPLOYS THE FOURTH-ORDER RUNGE-KUTTA
eeseess METHOD WITH KUTTA'S COEFFICIENTS TO INTEGRATE A SYSTEM
esssesss OF N SIMULATANEOUS FIRST ORDER ORDINARY DIFFERENTIAL EQ.

IMPLICIT REAL%8 (A-H,0-2)

REAL¥8 Y,F,X,H

COMMON /MAIN/XMOB,CMMA,GVEL,MZ,MMM, DELTAX,XDEPTH,XBB, TI
COMMON /RUNG/F(4),Y(50),PHI(49,SAVEY(4),M,KRUNGE, LMN,W3

N=2
M=M+1

GO TO (1,243:4,5),M

e e 000 00 pASS 1 s e e e 0o
KRUNGE=1
RETURN

evesses PASS 2 cvevenn
DO 22 J=1,N

SAVEY (J)=Y(J)

PHI (J)=F(J)

Y(J)=SAVEY(J)+@.5%DELTAX¥F (J)
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CHk

CHk

44

XDEPTH=XDEPTH+@.5%DELTAX
LMN=1

KRUNGE=1
RETURN

Vipien i s PRES 0 wiywnses
DO 33 J=1,N
PHI (J)=PHI (J)+2.0¥F (J)
¥ (J)=SAVEY(J)+@. S¥DELTAX#F (J)
LMN=¢
KRUNGE=1
RETURN

veessse PASS 4 vovenen

DO 44 J=1,N
PHI(J)=PH1(J)+2.@¥F(J)

Y(J)=SAVEY(J)+DELTAX¥F (J)
XDEPTH=XDEPTH+@.5%DELTAX
LMN=2

KRUNGE=1
RETURN

seveere PASS B ceeneee
DO 55 J=1,N
Y(J)=SAVEY(J)+(PHI(J)+F(J))¥DELTAX/6.0
M=

LMN=@
KRUNGE=@

RETURN

END

118
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CHNNANK

RN RAI AN AANNAAH AR AN AAANRIAAAANAANAAANAAAN AN KA AN H

CHRFENKK SUBROUTINE DERFUN

CHAFANK

CRRHNRK

[xS]

SUBROUTINE DERFUN
IMPLICIT REAL%8 (A-H,0-Z)
CHARACTER%8 CHA
COMMON /MAIN/XMOB,CMMA,GVEL,MZ,MMM, DELTAX,XDEPTH,XBB, TI
COMMON /CONST /CON1,CON2,CON3,CON4,CONS5,CONgG,GA
COMMON /PRPRTY/SA,CA,CP,CV,CW,RHOP,HFG,WHUMI ,RH, XME
COMMON CHA
COMMON /RUNG/F(4),Y(50),PHI(4),SAVEY(4),M,KRUNGE, LMN, W3
CALL DIFEQ
F(3)=-CON6G¥F (4)
[FC(LMN-1)1,2,3
W3=Y(3)
GO TO 4
W3=-CON6*(XBB+Y(4))/2.+Y(3)+CON6*Y(4)
GO TO 4
W3=—CONG6*XBB+Y (3)+CON6*Y(4)
F(1)=-CON3/(CON1+CON2XW3)*(Y(1)-Y(2))
F(2)=(CON3%(Y(1)-Y(2))—(HFG+CV¥(Y(1)-Y(2) ) )*GAXF(3))
$ /(CON4+CONB*Y(4))
RETURN
END

CHNHEKHHNNA A NAAANAAAAAAAAAANENNAAAAAAANAANHAAAAAAAAAAHH AN AN A HEHHAAAH NN
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CRAFIKKK
CHERRAK SUBROUTINE DIFERENTIAL EQ.
CRkkRAK
CRANAAHK
SUBROUTINE DIFEQ
IMPLICIT REAL*¥8 (A-H,0-2)
CHARACTER%8 CHA
COMMON /MAIN/XMOB,CMMA,GVEL,MZ , MMM, DELTAX, XDEPTH, XBB, T1
COMMON /CONST /CON1,CON2,CON3,CON4,CON5,CONG,GA
COMMON /PRPRTY/SA,CA,CP,CV,CW,RHOP,HFG, WHUMI ,RH, XME
COMMON CHA
COMMON /RUNG/F(4) ,Y(5@),PHI(4) ,SAVEY(4) ,M, KRUNGE, LMN, W3
CRARHAHR
XGVEL=GVEL/60.
DELT=DELTAX/XGVEL
IF(Y(3).LT..1E-15) GO TO 3
RH=RHAIR(Y(1)+273.15,Y(3))/100.
IF(RH.GE.1.@) GO TO 4
XME=EMC (RH, Y(1)+273.15)
XMR=(Y(4)~-XME) / ( XMOB-XME)
IF(XMR)2,41,1
1 I[F(MMM.EQ.1> GO TO 511
IF(MMM.EQ.2) GO TO 512
IF(MMM.EQ.3) GO TO 513
IF(MMM.EQ.4) GO TO 514
511  TI=DELT
IF(TI.LE.@.@) GO TO 9¢9
AA=Q.96-0.00008826%Y (1)+0.32324%RH
BB=0.002814+0.0001267%Y (1) ~0.003620%RH
F(4)=-((Y(4)-XME) /XGVEL ) %AAXBB¥DEXP (~BBXT1)

XBB=XME+(Y(4)—-XME)%AA%DEXP (-BB¥T1)



RETURN
C
512  TI=DELT
IF(T1.LE.0.@) GO TO 909
A=Q.01579+0.0001746%Y(1)-0.01413%RH
B=0.6545+0.002425%Y(1)+0.07867*RH
F(4)==((Y(4)-XME) /XGVEL) ¥AXBX (T I%%(B~1.) ) XDEXP (-A¥(TI%%B))
XBB=XME+( Y (4)-XME)¥DEXP (-A%(TI%%B) )
- RETURN
c
¢
¥
513  TI=DELT
IF(T1.LE.@.@) GO TO 929
P1=3.1415926D0
TABSU=Y(1)+273.15
DC=,p@983%DEXP (-4151./TABSU)
R=0.18
AW=6. /P 1¥¥2
BW=P [ ¥*2 . %DC/R¥X2. .
F(4)=-((Y(4)-XME)/XGVEL ) ¥AWXBWXDEXP ( ~BWXT 1)
XBB=XME+ (Y (4)-XME) %AWKDEXP (~BW¥T1)
RETURN
g
C
o
514 TI=DELT

IF(TI.LE.@.0) GO TO 9@9
A=-Q.001308%(Y(1)¥¥@.4687)%(RH¥¥(-9.3187))

B=0.00006625% (Y (1)%¥0.03408) % (RH¥¥(~-@.4842))
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F(4)=—((Y(4)~XME) /XGVEL)%(A+2 ,%B¥T1)
XBB=XME+(Y(4)-XME)¥(1.+A¥T [+BXT1%¥¥2.)
RETURN
B
909 F(4)=0.0
Y (4)=XMO

RETURN

[xe]

Y(11)=XDEPTH
CHA=MO RA
XMR=XMR*(-1.0)
G0 TO 1
3 Y(11)=XDEPTH
CHA=AB HU
Y(4)=,1E-15
XMR=Y(4)/XMO
XME=0.0
G0 TO 1
4 Y(11)=XDEPTH
CHA=RE HU
RH=,999999
XME=Y(4)
XMR=.1E-6
G0 TO 1 -
END
CHAARAFAANIHAN NN AN HAK AN A A AN ANAANAHAAAAFANNANANHAAANAANA NN
CHdNAN AN
CHANHANK SUBPROGRAM TO DETERMINE THE ABSOLUTE HUMIDITY
CHRFHNNHK
CHAKARN K
FUNCTION W(TS,RHS)
IMPLICIT REAL%8 (A-H,0-Z)



DATA C1,C2 /-5674.5359D0,6.3925247D0/
DATA C3,C4 /-0.9677843D-02,08.62215701D-06/
DATA C5,C6 /0.20747825D-08,0.9484024D-12/
DATA C7,P /4.1635019D0,101325.D8/
DATA C8,C9 /-5800.2206D0, 1.3914993D@/
DATA C1@,C11 /-0.04860239D0,0.41764768D-04/
DATA C12,C13 /-@.14452093D-07,6.5459673D@/
TK=TS
RH=RHS/100.Da
[F(TK.LT.273.15) THEN
PWS=DEXP (C1/TK+C2+C3*¥TK+CA¥TK*¥¥2+C5¥TK¥¥3+Ce¥TK¥%4+C7%DLOG(TK))
ELSE
PWS=DEXP (C8/TK+C9+C1@¥TK+C1 1¥TK¥¥2+C 1 2¥TK¥%3+C 13%DLOG(TK) )
ENDIF
W=0.62198D@¥RH*PWS / (P—(RH¥PWS) )
RETURN
END

CHAMANAAAAAAAH AR HNKHAAKAHHHHAAHKAHHAHANAMAHHARAM NN AN AAHHH AN AN AN K

FUNCTION RHAIR(TS,WO)

esessees FUNCTION PROGRAME TO DETERMINE RELATIVE HUMIDITY OF AIR
TS - dry bulb temperatur of air ( K )

WO - humidity ratio (kg/kg)

IMPLICIT REAL¥8 (A-H,0-Z)
DATA C1,C2 /-5674.5359D0,6.3925247D9/

DATA €3,C4 /-9.9677843D-02,0.62215701D-06/
DATA C5,C6 /@.20747825D-08,0.9484024D-12/
DATA C7,P /4.1635019D0, 101325.D@/

DATA C8,C9 /-5800.2206D0, 1.3914993D@/

DATA C10,C11 /-0.04860239D8,0.41764768D-04/
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DATA C12,C13 /-0.14452093D-07,6.5459673D@/

TK=TS

IF(TK.LT.273.15) THEN

PWS=DEXP (C1/TK+C2+C3¥TK+CAXTK¥%2+C5XTK*¥¥3+CE¥TK¥*4+C7¥DLOG(TK))
ELSE

PWS=DEXP(C8/TK+C9+C1@%TK+C1 1 XTK¥¥2+C 12%TK¥%3+C 13%DLOG(TK))
ENDIF

RHAIR=(WOXP/ ((@.62198D@+W0)%PWS) ) %100.D0

RETURN

END
CARAHAAARAAAAAAAARAA A NI AHKHHHIIANAAHNANANNNANNRNA NN AN K

CHAAAANK SUBPROGRAM TO DETERMINE THE DENSITY OF AIR
CHAAHAN
FUNCTION ROAIR(TK,WO)
IMPLICIT REAL%8 (A-H,0-Z)
DATA RA,P /287.05518,101325./
ROAIR=(P/(RA¥TK¥(1.+1.6078%W0) )-)%(1.+W0)
RETURN
END
CHHANNK
CHAFNANANNAANAH AN A AN KA AAAANAHRHH AN A AN AHAAHAHANAAHNAH N A
FUNCTION EMC(RH, TK)
IMPLICIT REAL*8 (A-H,0-Z)

CHAAHAK
CHkNHHK DESCRIPTION
CHANHK FUNCTION TO COMPUTE EQUILIBRIUM MOISTURE CONTENT OF RICE

C¥¥¥¥% FROM RELATIVE HUMIDITY AND RICE FEMPERATURE.
CHeHANK
CHAFHK

IF (RH.GE.@.99) RH=0.9999999

IF (TK.LT.313.15) THEN
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31=2.667E-07
112=-23.438
u3=4.09E05
H4=-2.1166
ELSE
G1=1.7986E-03
E32=-10.177861
u3=451.685
114=-@.93837
ENDIF
ICC=647.1
B1=(1./ (G3%TK¥%G4))
B2=( (1.~ (TK/TCC) )¥*G2)
EMC= ((-DLOG(1.—-RH)*TK/(B2%G1))¥%¥B1)/100.
RETURN -
END
CRAAFARENAAFAANNAAA AN N AR AFAAAANAANAANAAANNAAAAAANAAH A AN A N N
SUBROUTINE CLS
C¥k
Cxek subroutine for clear screen
C¥%
DO 10 [=1,25
WRITE (¥, %)
1@ CONTINUE
RETURN
END

CHAARFFFNRAAHAAAANAAAFAAAAAAAAAAHIANAA R AAAANR AR AHAAH AN A NAAH NN
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