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APPENDIX B
Ambient Temperature Statistics
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APPENDIX D
Windspeed Statistics
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ﬁ

SUBROUTINE PSYCH(TDE,TDP,RH)
This subroutine calculates the reladve humidity given dry hulb
. and dewpuoint temperatures (at | atm). From Erbs' Ph.DD. Thesis.
. Temperatures must be in Celsius.

o¥eNole

EEAL PSAT.PVDE,PYDP,RH,TDRB, TDP

PVDP = PSAT(TDP)
PVDE = PSAT(TDR)
RII = PVDP/PVDR*100.
RETURN

END

C. Calculate saturation pressure of water at temperature T.
REAL FUNCTION PSAT(T)
REAL P1,P2,P3.P4.P5P6,P7.PET,Z
C. Curve fits for the saturation pressure of water (atm) as a
C. functon of temperature.
PL(Z)=-7.90208*(Z-1.0)
P2(Z)=5.02808*ALOG10{Z)
P3(Z)=-1.3816E-07*(10.**(11.344*(1 - 1./Z)-1.)
PA(Z)=8.1328E-03*(10,**(-3.49149*(Z-1.0)-1.)
P5(Z)=-9.00718*(Z-1.)
PO(Z)=-3.56654* ALOG10(Z)
P7(Z)=876793%(1.-1./7)
P8=-2.2199

IE(T.GT.0.) GOTO 105
Z = 273.16/(T+273.16)
PSAT = 10,**(P5(Z)+P6(Z)+P7(Z)+P8)
RETURN
£
103 Z=373,16/T+273.16)
PSAT = 10,#%(P1(Z)+P2Z}+P3(Z)+PA(Z))
RETURN
END



C
SUBROUTINE RELHUM(W,T,RH)
C
PATM=147
C Converts temperature from Celsius to Rankine
TR = 9.*(T+273.15)/5.
C Calculate saturation vapor pressure
IF(TR.GT.492.)THEN
PWS =2 4074E+07 * EXP(-9548./TR)
GOTO 10
ENDIF
PWS =4.933E+08 * EXP(-11040./TR}
C
10 WS =.62198 * PWS/(PATM-PWS)
RH =W * ((62198+W8) / (WS*{.62198+W))
RH = RH*100,
TF(RH.GT.100.) RH=100.
RETURN
END

258
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C#
18
C#
C#
C#

200

SUBROUTINE T YPE%{TEVIE XIN.OUT,T.DTDT PﬁR,ENTO"]

1,’29}35

CHARACTER LOCAT#*32 MONTH(12)*3,CARD*3, RADUNITS *7, TUNITS*
CHARACTER COMP*4,FILNAM*20

LOGICAL LDAY LMON FIRST,SCALL,SMULT,RTN1,WEATHR,OK,CIIECK
INTEGER*4 ISEEDKT,ISEEDT

REAL KTMEAN,ID(24),LAST(10),NEXT(10)

DIMENSION IMDAY (12),INFO(10)

DIMENSION TMV(12),CBT(12),DPDEV{12),DEVM(12),DEV(12), TAV(12),
DPAV(12),5BT(12),¥W(12),DAYN(12),BCF(12),
ACF(12),FNORML(31), X TIME(13),RCONV(2),WVCONV(2),
TCONVZ(2),TCONV1(2),ACONV(2),PAR(18),0UT(20)

DIMENSION DBTMP(24,31). TMHR(24)

DIMENSION TTAVE(31), TTMAX(31), TTMIN(3 1), FHIRKT(24),SMBT(12),
DBTMP2(24)

DIMENSION RATIO(12),5MULT(20)

COMMON /SKIP/ LENGTH,ISKIP,RATIO(12),SMULT(20),MXN,IPART,
+ SCALL WEATHRMUNIT
COMMON/CLOCK1/NUM,IDENOM,NSTE,IONC20).IOFF(2M.INTP(20), INTR(20)
COMMON /LUNITS/ LUR,LUW,[FORM
COMMON /SIM/ TIMEQ, TFINAL,DELT

COMMON HRTEMPASEEDT,SM,DAYN,M1ITMODEL

LDﬂ.Y LMON - LOGICAL FLAGS TO INI")ICATF WHETHER MONTHLY
OR DAILY CALCULATIONS ARE NEEDED

ETN1 - INDICATES IF TIME SHOULD BE SKIPPED THIS CALL

FIRST - INDICATES FIRST CALL WHEN CALCULATIONS ARE PER-
FORMED (USED TO LOOP THROUGH TWICE TO CALC INITAL
VALUES
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C# TCONV.ETC. - USED TO CONVERT FROM ENGLISH UNITS TO S1UNITS
C# XTIME - STARTING HOURS OF EACH MONTH, USED TO DETERMINE

C# STARTING HOUR, DAY MONTH

C# FNORML - F-VALUES FOR NORMAL DISTRIBUTION CURVE.

C# ACF - CORRELATION COEF. FOR ERB'S CORRELATIONS FOR DEV
C# OF MONTHLY AVG MAX TEMP..ETC

C# MONTH - NAMES OF THE MONTHS, USED IN THE WEATHER SUMMARY
C# SCE,SC1 - SOLAR CONSTANTS, BTU/HR-FTI2
Cit DAYN - NUMBER OF DAYS IN EACH MONTH

DATA LDAY/.TRUE/,LMON/.TRUE./ FIRST/.TRUE./,RTN1/ FALSE./.JERR/Y/
DATA ALT/0./,TCONV1/32.0,0.0/.TCONV2/1.8,1.0/ WVCONV/.447,1.04,
. RCONV/11.36,1.0/,PI/3.1415927/,P112/3 8197/ LASTD/31/
,  DTR/0.01745329/,ACONV/0.34048,1.0/
DATA XTIME/Q).744.,1416.2160.,2880.,3624.,4344.,5088.,5832.,
: 6352.,7296.,8016.,8760./
DATA ENORML/-2.110,-1.70,-1.401,-1.211,-1,057,-0.925,-0.808,-0.70,
: -0.60,-0.506,-D.415,-0.33,-0.245,-0.162,-0.083,0.0,0.083,0.162,
- 0.245,0.33,0.415,0.506,0.60,0.70,0.808,0.925,1.057,1.211,1.401,
: 1.70.2.110/
DATA ACF/.8033,1.8151.2.9018,2.397,.6159..3275,1.2187,1.4222,
:.2053,3.0621,3.0242,5.0849/,BCF/.79,.6899,.5823,.6053,.7343,
: 7920,.9717,1.0269,.8326,.5167,.5811,.3777/
DATA MONTH/JAN',FEB, MAR',APR', ' MAY', TUN', TUL''AUG',
; 'SEP','OCT', NOV','DECY
DATA DAYN/31.0,28.0,31.0,30.0,31.0,30.0,31.0,31.0,30.0,31.0,
: 30.0,31.0/,5C1/426.7/,SCE/368.5/
DATA IMDAY/17,16,16,15,15.11,17,16.15,15,14,10/
DATA ISEEDKT/1745623671/,ISEEDT/1126010767/LENGTH/31/
C COMP: TYPE OF COMPUTER. "MAIN"(MAINFRAME),
"MICRQ"(MICROCOMPUTER, IE, IBM)
DATA COMP/MAINY, CHECK/.FALSE./

C# INTTIALIZE ON FIRST CALL TO UNIT (IF ITERATIVE CALL, RETURN)
Cr IF TIME IS NOT A WHOLE NUMBER, INTERPOLATE (DATA GENERATED
C# ON THE HOUR ONLY)

Chttirs
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IF(INFO{7).GT.0) RETURN
IE((TIME-INT(TIME}).GT.1.E-6) GOTO 490
IF{INFO(7).GT.-1) GOTO 230
C ONLY ONE WEATHER GENERATOR IS ALLOWED
IF (.NOT.CHECK) THEN
TUNTT=INFO(1)
CHECK=.TRUE.
ENDTF
IF (INFO(1).NE.IUNTT) THEN
CALL TYPECK(6,INFO,0,0.0)
RETURN
END IF
C CHECK FOR PROPER NUMBER OF PARAMETERS
NP=5
IF (INFO{4).GT.5) NP=6
IF (INFO(4).GT.6) NP=17
IF (INFO(4).GT.17) NP=18
CALL TYPECK[I INFO,0,NP ﬂ)

CH SE[‘PMETERS PAR 1 IS INPUT UNTI‘S(I—SI 2—ENG)

C# PAR 2 15 QUTPUT UNITS(1=51,2=ENG)

C# PAR 3 IS LU FOR DATA

CH PAR 418 CITY NUMBER

C# PAR 5 IS TEMPERATURE MODEL(1=STOCHASTIC,2=COSINE)
C# PAR 6-17 ARE CPTIONAL MONTHLY WIND VELOCITIES

C# (WIND VELOCITY IS OTHERWISE SET TO 9 MPH)

O PAR 1R [5 OPT. ALTITUDE

TU=INT{PAR(] )+.t}m}
IOU=INT(PAR(2)+.001)
LUD=INT(PAR(3)+.001)
NCITY=INT(PAR(4)+.001)
ITMODEL=INT(PAR(3)+.001)
[F(INFO(4).EQ.6.0R.INFO(4).EQ. 18) ALT=PAR(INFO(4)yACONV(IU)
DO 10J1=1,12
VW(ID=9.
10 IF{INFO(4).GT.6) VW(D=PARJI+5)WVCONVIU)
C
IF((IU.NE.1).AND.(IU.NFE.2)) CALL TYPECK(4,INFO,0.0,0)
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IF((IOU.NE.}.AND.(IOU.NE.2)) CALL TYPECK(4.INFO,0,0.0)
IF((ITMODEL NE. 1).AND.(ITMODEL.NE.2)) CALL TYPECK(4,INFQ,0,0,0)
IF(LENGTH.EQ.7)GOTO 20
LENGTH=31

20 INFCI(E)—Z{}

C#  QUTPUT FROM TYPES 24,2728 1S MEANINGFUL ONLY AT MONTHLY
C# INTERVALS IF LENGTH .LT. 31

C# SETTHE # OF TIMESTEPS PER DAY, AND THE MULTIPLIERS FOR

C# MEGMTIDN

]:F(LENGTH.EQ 31)GOTO 50
DO 30 [I=1,20
IF(INTR(II).LE.0.OR. INTP(IIT}.GE.(TFINAL-2*DELT))GOTO 30
TERR=5
30 CONTINUE
NSDAY=IFIX(24*FLOAT(IDENOM)/FLOAT(NUM)+.5)
DO 40 MI=1,12
40 RA'ITG(HD-DAYN{IE};TLDAT(LENGTH}

(&

C# DPEN DATA F]LE AND SKIP TO THE SPECIFIED CITY (STOP IF ERRDR}
C# NTOTAL IS THE TOTAL # QF CITIES IN THE DATA BASE
C# WRITE WEATHEE. SUMMARY TO LUW

CCCC 30 INQUIRE(FILE=TTRNSYS.NEW WEATHER|WDATA.DAT EXIST=0K)
CCCC IF(NOT.CK) THEN
CCCC 55 WRITE(LUW,56)
CCCC 56 FORMAT( ** ERROR ** - TYPE3(0 : WEATHER FILE COULD NOT BE
OPENED")
CCCC  STOP
CCCC ENDIF
50  IF(COMP .EQ. MAIN" THEN
OPEN(LUD,STATUS='0CLD"
ELSE
WRITE(*,1011) INFO(1), IN[FO(2)
READ{(*,1012) FILNAM
OPEN(LUD,FILE=FILNAM. STATUS="0OLD"
END IF
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REWIND LUD
READ(LUD,* END=520,ERR=520) NTOTAL
IF(NCITY.LE.NTOTAL) GOTO 60
IERR=4
GOTO 190
60 NS=(NCITY-1)*4
DO 70 JT=1,N8§
READ(LUD, 1000,ERR=520.END=520) CARD
1000 FORMAT(A3)
70 CONTINUE
CHHBHHHHHHHHRAS  READ LATITUDE & LOCATION. HHHHHHEHEHEH
READ(LUD,1100,END=520,ERR=520) LOCAT,XLAT
1100 FORMAT(A32,F5.2)
CRpHEEHES READ WEATHER DATA (SOLAR HUM RATIO TEMP,) ikt
READ(LUD,* END=520,ERR=520) SBT,DPAY, TAV
CLOSE(UNIT=LUD)
DO 80 JK=1,12
80 DPAV(TK)=DPAV(TK)/10000.
C
CHEHHEEHHAERHARAHAR  WRITE SUMMARY TO LUW -
6
RADUNITS=' MJ/m? '
TUNITS='C
TF(TU.EQ.2)THEN
RADUNITS="BTU/FT2'
TUNITS=F'
WRITE(LUW,1200,ERR=530)LOCAT XLAT,.MONTH,RADUNITS,SBT,TUNITS.
& TAV DPAV
ELSE
DO 1167 UK=1,12,1
SMBT(ITK)=SBT(LJK)/10.%*3
1167 CONTINUE
WEITELUW, 1200, ERER=5330) LOCAT XLAT,MONTH,RADUNITS, SME'T,
& TUNITS,TAV,DPAV
ENDIF
1200 FORMAT(/,2X,72(*)//,
20X, WEATHER DATA SUMMARY' /4X,
JCITY NO. LOCATION LAT,/3X,420%).J,5X,
: A2 AR P2 AK 12(A3,3X) /. 2X,12( - mmmm il s
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'"AVG. HORIZONTAL SOLAR (,A7.Y/,2X.12F6.0,//.2X,
'AVG. DRY BULB TEMPERATURE (DEG. ,A1,Y/.2X.12F6.1.// 2X,
' AVG. HUMIDITY RATIQN/,2X,12(F5.4,1X),//,.2X. 720"/
C
CiltHHHHHEH TF INPUTS ARE IN SI, CONVERT 51 TO ENGLISE #tHH R
IF(1U.EQ.1)THEN
DO 81 JK=1,12,1
SBT(JK)=SBT(JK)*.09290304/1.055
TAVIK)=TAV({JK)*9./5. + 32,0
§1 CONTINUE
ENDIF
C
C# GENERATE NECESSARY STATISTICS FROM DARYL ERBS CORRELATIONS #
STDV=0,
AVM=0,
DO 90 TL.=1,12
STDV=STDV+TAV{IL)*TAV(JL)
90 AVM=AVM+TAV({L)
VARYR=(STDV-AVM*AVM/12.)/11,
DO 100 I1P=1,12
DEV(JP)=9.273-0.07952*TAV{IP)+0.009711 I¥*VARYR
DEVM(IP)=(DEV(IP)-ACF(JP)BCE(IP)
100 DPDEV(IP)=DEVM(JP)
DO 110 10=1,12
TG1=-9548 JALOG(6.10451E-07*(DPAV(JOY(.622+DPA YV (JON))-460.
[F (TG1.GE. 32.) GO TO 110
TG1=-11040./ALOG(2.97912E-08*(DPAV(JO)/(,622+DPAV(JON))-460.
110 DPAV(JO)=TG1
C
CistiHHH# PREPARE SINE AND COSINE VALUES OF LATITUDE, i
IFLG=0
DAYL=0.
DO 140 MON=1,12
CALL EXHRAD(IMDA Y (MON),MON, XLAT,IIRAD,WS)
CRT(MOMN)=SBT(MONYHRAD
140 TMV(MON)=TAV(MON)+23.22*CBT(MON)-4.689
&
CHHEREE COMPUTE AVERAGE PRESSURE FOR THIS LOCATION sy
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PBAV=29.92.5.031*ALT/5000.
C
CibitsEEE  SET INITIAL MONTH DAY AND HOUR  ##EHssHEHEHENNS
C
IF(TTME.GT.8760.) IERR=1
160 DO 170 IMON=1,12
170 IF(TIME.GE. X TIME(IMON). AND. TIME.L T.XTIME(IMON+1)) GOTO 180
180 TDAY=TIME-XTIME(IMON)
IDAY=INT(TDAY+.001)/24+1
[HR=MOD(INT(TIME-+.001},24)
IF(IHR.EQ.0) IHR=-1
MON=IMON
KK=IDAY
NT=ABS(IHR)
CHEHHHHRERE it CHECK FOR ERRORS Mtk atauatan s iiu s iy
IF(LENGTH.NE31.AND.IDAY.NE.1) IERR=
IF(IHR.GT. 1) IERR=3
IF(DELT.GT.1.0)IERR=6
IF{IERR.EQ.0)GOTO 200
190 IF(IERR.EQ.1)WRITE(LUW,1400)
IF(IERR.EQ.2)WRITE(LUW, 1500)
IF(IERR EQ.3)WRITE(LUW, 1600)
IF(IERR.EQ.4)WRITE(LUW, 1700) NTOTAL, NCITY
TF(IERR.EQ.5)WRITE(LUW, 1300
TF(TERR EQ.6)WRITE(LUW, 1800)
1300 FORMAT(' ** WARNING ** - QUTPUT MUST BE ON A MONTIILY BASIS
IF',/
- YOU ARE USING CONDENSED MONTHLY DATA.)
1400 FORMAT(' ** ERROR ** - STARTING TIME MUST BE LESS THAN 8760
HRS"
1500 FORMAT( #* ERROR ** - SIMULATION MUST START ON THE 15T DAY OF

5 MONTH FOR CONDENSED DATA")
lﬁﬂﬂl FORMAT(' ** ERROR ** - SIMULATION MUST START ON THE FIRST
HOUR ',

;'OF TIIE DAY, (ie. HOUR 1, 25, 745....0)
1700 FORMAT(' ##* ERROR ** - THERE ARE ONLY '13,' CITIES IN THE DATA,
;' BASE'S, YOU SPECIFIED CITY ',I&)

1800 FORMAT( ** ERROR ** - TIMESTEP MUST BE LESS THAN OR EQUAL TO
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i
;' HOUR?)
STOP
¢
200 DAYL=0,
IF(MON.EQ.1) GOTO 220
DO 210 I=1,MON-1
210 IF(LNE.1)DAYL=DAYL+DAYN(L-1)
220 NDAY=INT(DAYN(MON)+.001)
NDAY=MINO(LENGTH,NDAY)
RETURN

Ci#t MAIN CALCULATION LOOP

C#  FIRST PUT THE NEXT HOUR'S VALUES INTO THIS HOUR'S ARRAY,

G#  TIIEN DETERMINE IF TIME HAS SKIPPED THIS TIMESTEP (ONLY IN

C# 7 DAY MONTH MQODE). THEN DETERMINE IF MONTHLY OR DAILY

C#  CALCULATIONS ARE NEEDED,

G+ (THIS PROGRAM IS ADAPTED FROM LARRY Q. DEGELMAN'S WEATHER
%  SIMULATOR, DEVELOPED AT THE DEPT, OF ARCH., TEXAS A&M UNIV
C#  REPORT ‘*ID 502, MAY 1978

C# DB -- DRY BULB TEMPERATURE, (F)

C# DP - DEW POINT TEMPERATURE, (F)

C# RII -- RELATIVE HUMIDITY, (0-1))

C# PB -- BAROMETRIC PRESSURE, (IN. IIG.)

C# DH -- TOTAL SOLAR INSOLATION ON A HORIZONTAL SUREACE,
C# (BTUH/TT2)

C# DN — DIRECT NORMAL INSOLATION, (BTUIL/SO.FT.)

C# DFH -- DIFFUSE INSOLATION ON HORIZONTAL (BTUH/SQ.FT.)
C# WV - WIND YELOCITY, (MPH)

C# DATE — DAY OF THE MONTH

C# NT -- SOLAR TIME (1-24)

C# MON -- NUMBER OF THE MONTH, (1-12)

e



230 DO 240 [N=1,10
240 LASTOIN)=NEXT{IN)
IF(RTN1) THEN
RTN1=FALSE,
ISKIP=ISKIP1
ISKIP1=-1
SCALL=TRUE.
END IE
5
IF(NT.LT.24) GOTO 250
NT=0
KK=KK+1
LDAY=TRUE.
250 CONTINUE
IF(KK.LE.NDAY) GOTO 260
EK=1
MON=MON+I
LMON=,TRUE.
LDAY=TRUE.
260 CONTINUE
IF(.NOT.LMON) GOTO 300
CHHRHHEHARA S BEGIN MONTHLY CALCULATIONS st
LMON=.FALSE.
[F(MON.GT.12) MON=1
IF(MON.EQ.1) DAYL=0.
TF(MON.GT.1) DAYL=DAYL+DA YN(MON-1)
SM=2.61-0.0290*(TAV(MON)-32.0)+0.0664*SQRT(VARYR)
Eamonm_ EQ Z)G(}TG 282

C#  IF USING STOCHASTIC HOURLY TEMPERATURE MODEL,
Ci# (JE.’\'ERATE THE HDURLY DRY BULB TEMPERATIIRES FOR THE MONTH

CALL ARTEI-.’IP(EET(MON'} TAVIMON), DAY‘I\{MDN},ISEEDT SM,'ITAVE
& TTMIN, TTMAX, DBTMP, MON)

C

282 NDAY=INT(DAYNMON)+.001)
NDAY=MINO(LENGTH.NDAY)



269

XMULT=DAYNMON)YLENGTH
IF(LENGTILEQ.31) XMULT=1.

CHIsBHEHERHHERA SET DAILY INCREMENT COUNTER  # b it
INC=INTXMULT+.001)
1=-INC/2
TF(KK.NE.1)I=KK
I1=1
M1=MON

CHEHEHHESH [IMON IS NEXT MONTH. S oy
IIMON=MODMON,12)+1

C

300 IF(.NOT.LDAY) GOTO 400

CHHERRHEEHHHAEH BEGIN DAILY CALCULATIONS i gt i
LDAY=FALSE,
IF(L.GT.2) MN=MON
T=I+INC

C CALCL'LATE THE NUMBER OF TIMESTEPS SKIPPED BETWEEN DAYS IF
C# LENGTHEQUALS7T.

C# ISKIP IS THE # OF SKIPPED TIMESTEPS : ISKIP IS SET

C# EQUAL TO ISKIP1 ON THE NEXT CALL TO THIS SUBROUTINE (THE

C# CURRENT CALL IS CALCULATWG THE NEXT HR'S VALUE.‘:]

ISKIP=-1
TF(INC.EQ.1) GOTO 320
TF(LASTD.GT.LAND MON.GT.1) ISKIP1=<(INT(DAYN(MON-1)+0.1}-
. LASTD+I-1)*NSDAY _
IF(LASTD.GT.I.AND.MON.EQ.1) ISKIP1=(INT(DAYN(12)+0.1)-
:  LASTD+L-1)*NSDAY
IF(LASTD.LE.DISKIP1=(INC-1}*NSDAY
IF(TIME.EQ.TIMED) ISKIP1=24-MOD(INT(TIMEO+.001),24)
310 IF(ISKIP1.GT.0) RTN1=TRUE,
320 CONTINUE
LASTD=]
IF(IFLG.EQ.0) GO TO 340
CHHHHEESEHERERR SRR T1 IS NEXT DAY, SSHHSH g o
330 TI=MOD({INDAY}+1
TF (I1.EQ.1) M1=[IMON
DATE=
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CHhitssaERRARRRH SET WEATHER VARIABLES FOR TODAY. #Htlisuaanray
TMIN=TMIN2
TAVE=TAVE2
TMAX=TMAX?2
DPMIN=DFMIN2
DPV=DPAV2
DPMAX=DPMAX2

CT=CT1
PBV=PBV2
WYA=WVA2
SDWV=035WVA
34D TAVEZ=TTAVE{ID)
TMINZ=TTMIN({1)
TMAX2=TTMAX(I1)
CiHhERRERRERAR FIND MAX AND MIN TEMPERATURES AND #it it iias
CHEHERHEREEEEER SOLAR CONDITIONS FOR TOMORROW., SRR
CALL STCURV(CBT(M1),CT1.FNORML, TAV{M1),DEV(MD), TMV(M1D).DEVM(ML),
; DPAV(M1),DPDEV(M1),PBAV,PBVZ TMIN2, TAVE2Z. TMAX2 DPMINZ,
; DPAV2 DPMAX2 VWML, WVA2 LENGTH)
c
IF(IFLG.EQ.1) GO TO 350
IFLG=1
GO TO 330
350 CONTINUE
C
320 DAY=DAYL+DATE
C COMPUTE EXTRATERRESTRIAL SOLAR RADIATION, SUNSET HOUR ANGLE
CALL EXHRAD(INT({DATE)LMON XLAT HO,WS5ET)
Crpmrrrraait COMPUTE SUNRISE APPARENT SOLAR TIME  #sasitusuag
TR=-WSET/15.0+12.0
CinHit INITIALTZE EARTH-SUN GEOMETRY BEFORE THE SUN RISE TIME. ####
CisHaRRRARHEH SOLAR TIME OF SUNRISE (TR) AND SUNSET (TS) #ifidttit
TS=24.0-TR
SUMI=0.0
CHIKT=(.0
Ci# V. GRAHAM'S CORRELATIONS FOR AR1 COEFFICIENT AND kt STD, DEV. #
PHIKT=().34535+1.0745+CT-1.1327*CT**2
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ASD=0.1557*SIN(PI*CT/.933)
TSVARKT=1.0-PHIKT#*2
CHHHsEa STARTING HOQUR OF EACH DAY RHHHSHEHNEHH S
KTR=TR+1.0
IF (ABS(KTR-TR) .LT. 0.01) KTR=TR+(.5
NIGHT=1

DO 395 THR=1,24,1

ST1=FLOAT(JHR-1)
ST2=FLOAT(JHR)
IF(ST2.LE. TR)GOTO 395
IF(ST1.GE.TS)GOTO 395
[F(ST1.LT.TR)ST1=TR
IF(ST2.GT.TS)ST2=TS
C
C KTMEAN IS THE "AVERAGE" LONG-TERM kt VALUE EXPECTED FOR THE
C HOUR
KTMEAN=CT*RTRD(WSET,5T1,5T2)
C
C IF DAILY KT IS <0.1 OR 0.7, SET HOURLY VALUES EQUAL TO LONG-TERM
IF(CT.GE.0.7 .OR. CT.LE.0.1) THEN
FHRKT(JHR)=KTMEAN
GOTO 42

ENDIF

C# GENERATE HOURLY kt VALUES USING TF._A_\- SFDR}IED STDCHASTIC
C# MODEL [VICTOR GRAHAM, PHD THESIS OR ISES ‘.{DNTREAL PAPER}
Crlrrt R AR R A

RXKT=RANDOM(0.0,SQRT{TSVARKT),ISEEDKT)
CHIKT=PHIKT*CHIKT+RXKT
ARGET=0.5+0.5*ERF(CHIKT/SQRT(2.))
HKT=ALOG({1.0/ARGET-1.0)/(-1.58)

FHRKT(JHR)=K TMEAN+HET*ASD
IF(FHRKT(JHR),LT.0.0)FHRKT(JHR)=0.0
IF(FORKT(JHR).GT.0.964)FHRKT(JHR )=0.964
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CHEHHHEERAES CONVERT kt TO RADIATION VALUES ASHHHHSHH S A
42 CALL EXIRAD(ST1,ST2,INT(DATE),MON XLAT,I0(JHR))
FDH=FHRKT(JHR)*I0(THR)
SUMI=SUMI+FDH
C
305 CONTINUE
B
C## COMPARE WITH ORIGINAL DAILY VALUE, CFKT IS CORRECTION FACTOR
GENKT=SUMI/HO
CFKT=CT/GENKT
ClHHHE R s REGIN HOURLY CALCULATIONS bt
400 IFIHR.EQ.-1) GOTO 410
IF(.NOT.FIRST) NT=NT+1
FIRST=.FALSE.
410 THR=ARS(IHR)
ICK=MOD(INT{TIME+.001),24)
IF(LENGTH.EQ.7, AND.ICK+1 . NE.NT.AND.TIME. NE. TIMEQ)NT=ICK+1
DN=0.
DFH=0),
DH=0.
ST1=NT-1
ST2=NT
Chitsitt DAYLIGHT TIME 1S "NIGHT=0"; NIGHTTIME IS "NIGHT=1". s
IF(ST2.GE.TR) NIGHT=0
IF(ST1.GE.TS) NIGHT=1
[F(ST1.LT.TR) ST1=TR
IF(ST2.GT.TS) §T2=T5
CHEHHERRHEESS CALCULATE TEMPERATURES MMt u sy
IF(ITMODEL.EQ.1)DB=DBTMP(NT.I)
CALL TEMPER(DE.DP,NT,KTR, TMIN, TMAX, TMIN2, DPMIN, DPMAX DPMINZ,
& NIGHT,ITMODEL)
CHIEHEEHHEHHR RS CALCULATE PRESSURE. . A8t b it
PB=PBV
Ci#tesiE COMPUTE ENTHALPY (H) AND RELATIVE HUMIDITY (RED. stitsas
CALL PSYCHA(DB,DP,PB.H,RH)
CHHHHEREHEHESEREEE. FIND WIND SPEED FOR THIS HOUR., #SHHHSHH
420 RNUM=RAND(0)
XMW=31.0*"RNUM+1.0
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MW=INT(XMW)
WV=WVA+SDWVFENORML(INT(MW))
C
TR(NIGHT.EQ.1) GO TO 480
C
Cif#H# CORRECT HOURLY kt VALUES, CALCULATE TOTAL RADIATION sy
HRK T=FHRKT(NT)*CFKT
IF(HRKT.LT.0.0)HRKT=0.0
IF(HRKT.GT.0.964)HRKT=0.964
DH=HRKT*I0(NT)
¢!
C##t#it FIND DIFFUSE FRACTION FROM ERBS' CORRELATION #-HHs s
TF(HRKT.LE.0.22)DIFF=1.0-0.09*HRKT
IF(HRKT.GT.0.22 .AND. HRKT.LE.D.80)DIFF=0.9511-0.1604*HRKT
& +4.388*HRKT**2-16.638*HRKT**3+12 336*HRKT**4
IF(HRKT.GT.0.80)DIFF=0.165
8
C## CALCULATE DIFFUSE (DFH) AND DIRECT NORMAL (DN) RADIATION
CitHHHEHHRH##HH# COSTHZ IS COSINE OF ZENTTH ANGLE #SH sy uuy
DFH=DIFF*DH
DN=(DH-DFH)Y/COSTHZ(MON,INT(DATE),ST1,ST2 XLAT)
&
480 CONTINUE

NEXT(l)-FLDAT(MGN]

NEXT(2)=DATE

NEXT(3)=FLOAT(NT)
NEXT(4)=(DB-TCONV1{IOU)) TCONV2{IOL)
NEXT(5)=(DP-TCONY1(IOU})/TCONVZ(IOU)
NEXT(6)=RH

NEXT(7)-DI*RCONY (IOU)
NEXT(8)=DN*RCONV(IOU)
NEXT(9)=DFH*RCONV(IQU)
NEXT(10)=WV*WVCONV({IOU)
TLAST=TNEXT

TNEXT=TIME
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C# SET CURRENT QUTPUTS (INTERPOLATE NON-SOLAR VALUES TF
NECESSARY)
.-..-.-..-.-.-.-.-....‘... T N T N N N N NN TR NIRRT N b ool o) b el it L
490 CONTTNUE
IF(ABS(TIME-TIMED).LT..0001) THEN
DO 500 TN=1,10
500 LAST(IN)=NEXT(IN)
LAST(3)=TIMEO
END IF
R=FLOAT(IPART)/FLOATIDENCM)
OUT(1)=LAST(1)
OUT(2)=LAST(2)
OUT(3)=LAST(3)}HNEXT(3)-LAST(3))*R
QUTA)=LAST(4)HNEXT(4)-LAST(4)1*R
OUT(5)=LAST(5}HNEXT(5)-LAST(5))*R
OUT(6)=LAST(6)}+NEXT(6)-LAST(6))*R
OUT(7)=LAST(7)
OUT(8)=LAST(S)
OUT(9)=LAST(9)
QUT(10)=LAST(10)+(NEXT(10)-LAST(10))*R
OUT(19)=TLAST
OUT(Z0)=TNEXT
CisEERE REPEAT HOURLY CALC IF NEEDED (ON FIRST CALL) s
IF((NT.GT.MOD{INT(TIME+.001),24).AND..NOT.FIRST).OR.
+TIME.GT.TIMED) GOTO 510
GOTO 230
510 RETURN
520 WRITE(LUW,1800)
1011 FORMAT(//2X, **+% UNIT "13,) TYPE I3, CHILLER/4X,
'ENTER FILE NAME FOR DATA INPUT: 9

1012 FORMATI(A20)

1800 FORMAT( ** ERROR IN TYPE46 ** - INPUT WEATHER DATA IS IN,
; ERROR'/, CHECK DATA FILE'))
RETURN

530 WRITE(LUW,1900)

1900 FORMAT( ** ERROR IN WRITING TYPE46 WEATHER SUMMARY *#+9
RETURN

540 WRITE(LUW.2000)



275

2000 FORMAT(' ** ERROR IN TYPE46 ** . WEATHER FILE COULD NOT BE ',

- ' QPENED")

STOP

END
C

SUBROUTINE STCURV
(CBT,CT,FNORML, TAV,DEV, TM.DEVM,DPAV,DPDEY, PBAV,

+ PRV, TMIN, TAVE, TMAX, DPMIN, DPAVE, DPMAX, VW WVA,LEN)
&
C *** SUBROUTINE TO COMPUTE KT VALUE FROM CUMULATIVE
DISTRIBUTION CURVE
C AND COMPUTE TAVE, TMAX TMIN,DPAVE,DPMIN, AND DPMAX.
C
C  IMPLICIT NONE

REAL CBT,CT,FNORML(31),TAV,DEV,TM,DEVM,DPAV DPDEV,PBAV PRV,

& TMAX,DPMIN,DPAVE,DEMAX, VW, WVA RNUM,TMIN,

& RAND,F,BENDT,PHIT],PHITZ,AR1.AR2 HT, TSVART,ARGT,CHIT,CHITI,

& CHIT2,DPY RXT,SM.TAVE,DAYN(12),XMEAN,TSUM

INTEGER LEN,MPROF(31,8),LIST(21,3) NTM,IDAY, IND.M,IKT.ITMODEL K,

& NDP,MONISQ

INTEGER*4 ISEEDT
C  DIMENSION FNORML(31),MPROF(31,8),LIST(21,3),DBTMP(24), TMER (24)

COMMON /HRTEMP/ISEEDT,SM,DAYN,M1,ITMODEL

DATA NTM/O/ IDAY N/
C

DATA MPROF/  24,28.11,19,18,3,2.4,9,20,14,23.8,16,21,24,
115,10,22,17 .5,1,6,29,12,7,31,30,27.15.25,

2 24.,29,14,21,31,30.23,5,12,11,2.1,7,16,25,10,
38.3,4.9,18,6,13,26,20,22,15,17,27,19,28,

4 20,29,13,26,31,30,21,12,14,11,2,1,3,15,25,9,
33.7.6,4,19,8,10,23,22,27,16,18.28,17,24,

6 12,27,16,25,28,30,26,15,18,11,2,1,3,13,14,10,
76,9,5.4,24,7,8,20,23,31,17,19,29,21,22,

g 22,15,17,10,4,3,7,1,2,11,30,31,28,14,9,27,
929,26,19,20,13,24,21,8,6,5,25,23,16,18,12,

A 12,5,17,8,23,10,27,26,21,30,31,25,9,20,29,1,
B6,28,19,13,18,22,47.3,14,11,2,16,24,15,

£ 24,27,11,19,18,3,2,4,9,20,14,23,8,16,21.7,

D22.10,28.6.5,1,26,29,12,17,31,30,15,13,25,



E 24,27,11,4,18,3,2,19.9,.25,14,23.8,16,21 26,
F22,10,15,17,5,1,6,29,12,7,31,20,28,13,30/
C
DATA LIST/6,10,12,22,25,27,31,14%0,4,5,11,17,18,20,22,23,24,25.26.
127,30,31,7%0,1,2,4,5,6,7,12,13,14,16,17,18,19,21,22,23.25,27,28,
230,31/
C
IF(LEN.GT.21) GO TO 10
IND=LEN/7
IDAY=MODIDAY,LEN)+1
M=LIST(IDAY,IND)
GO TO 30
C
10 IFNTM.EQ.1) GO TO 20
NTM=1
RNUM=RAND(0)
M=31.*RNUM + 1.0
20 M=MOD(M,31) + 1
C %% SOLAR VALUES FOR TODAY.
C
30 ISQ=7
IF(CBT.LE.0.45)18Q=1
IF(CBT.GE.0.55)I8Q=8
31 IKT=MPROF(M,ISQ)
IFIKT.GT.INT(DAYN(M1)+.001))THEN
M=MOD(M-+1.31)
COTO 31
ENDIF
F=FLOATIKT)Y/DAYNMI)- LO/DAYNMI)2.0
CT=BENDT(F,CBT)
IFOCTMODEL.EQ.1)GOTO 34
C
C ### MAXIMUM DB TEMP FOR TODAY.
C
32 E=MPROF(M.2)
TMAX=TM+DEVM*FNORML(K)
C
C *** SET VALUES FOR DEWPOINT LIMITS.
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C

34 NDP=31
IF(TMAX.LT.70.) GO TO 40
IF(K.GT.12) NDP=MINO(NDP,12+32-K)

C

C ##% COMPUTE AVERAGE TEMPERATURE FOR TODAY.

C

40 TR(TTMODEL.EQ.2)THEN
K=MPROF(M,3)
TAVE=TAV+DEV*FNORML(K)
TMIN=2*TAVE-TMAX
ENDIF

C

¢ ##% COMPUTE AVERAGE DEWPOINT TEMPERATURE FOR TODAY.

C
DPY=DPMIN
K=MPROF(M.4)
DPAVE=DPAV+DPDEV*FNORML(K) + 0.6
IF(DPAVE.GT . TAVE) DPAVE=TAVE-1.0

C

C ### FI¥X THE MINIMUM,MAXIMUM AND AVERAGE DEWPOINT FOR TODAY.
DPMIN=AMIN1{TMIN,(DPAVE+DPY}*0.5)
DPMAX=AMIN1(2.0¥DPAVE-DPMIN, TMAX-

1.0,DPAV+DPDEV*FNORML(NDP))
DPMAX=AMAX1(DPMAX,DPMIN-7.0)
DPMAX=AMIN1(DPMAX TMAX)
DPMIN=AMIN1(TMIN,2.0*DPAVE-DPMAX)
DPAVE=0.5%(DPMIN+DPMAX)

C

C *** AVERAGE BAROMETRIC PRESSURE TODAY.
K=MPROF(M,5)
PRV=PBAV+0.17*FNORML(K)

c

C #%k AVERAGE WIND SPEED TODAY.
K=MPROF(M.5)
WVA=(1.+0.31*FNORML(K)* VW
RETURN
END
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C
SUBROUTINE ARTEMP(CBT,TAV,DAYN,ISEEDT.SM.TA VE, TTMIN,
& TTMAX,DBTMP,MN)
C
C #=* SUBROUTINE TO STOCHASTICALLY GENERATE A MONTH'S HOURLY
C AMBIENT TEMPERATURES FROM AN AR2 MODEL,
C
IMPLICIT NONE
INTEGER K,IDAY KHR ISEEDT,MN
REAL TSTAR,PLLRHS,CBT, TAMP, TMHR(24) TAV PHIT1 LPHIT2, RXTHT,
& ARLAR2TSVART,DAYN.TS UM, TMAX, TMIN, TTMAX(31), TTMIN(31).SM
& RANDOM,CHIT,CHIT1,CHIT2,ARGT,ERF.DB TMP(24.31),TAVE(31),
& TOTSUM,GENAV,CF

¥

C
DATA CHIT1/0.0/,CHIT2/0.0/
PI=3.1415927
C
C*#* FIND 24 HOURLY MONTHLY AVERAGE DRY BULB TEMPERATURES
C #** FROM ERBS CORRELATION
DO 280 K=1,24,1
TSTAR=2.0*PI*FLOAT(K-1)/24.
RHS=0.4632*COS(TSTAR-3.805) + 0.0984*COS(2.0*TSTAR-0.360)
& +0.0168*COS(3.0*TSTAR-0.822) + 0.0138*COS(4.0*TSTAR-3.513)
TAMP=4644*CBT-9.378
TMHR(K)=RHS*TAMP + TAV
280 CONTINUE
&
C *#** GENERATE HOURLY TEMPERATURES FOR TIIE MONTH
C
TOTSUM=0.0
PHIT1=1.178
PHIT2=-0.202
AR 1=PHIT1/(1.0-PHIT2)
AR2=PHIT2 + PHIT1#*2/(1,0-PHIT2)
TSVART=1.0-PHIT1*AR1-PHIT2*AR2

2

DO 273 IDAY=1 INT(DAYN),1
TSUM=0.0
TMAX=-1000.0
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TMIN=1000.0
DO 231 KHR=1,24,1
RXT=RANDOM(0.0,SQRT(TSVART),ISEEDT)
CHIT=PHIT1*CHIT1+PHIT2*CHIT2+RXT
CHIT2=CHIT1
CHIT!=CHIT
ARGT=0.5+0.5*ERF(CHIT/SQRT(2.0))
HT=ALOG(L.OJARGT-1.0)/(-3.396)
DETMP(KHR,IDAY)=HT*SQRT(DAYN)*SM+TMHR(KHR)
TSUM=TSUM+DBTMP(KHR,IDAY)
IF(DBTMP(KHR,IDAY).GT.TMAX)TMAX=DBTMP(KHR, IDAY)
IF(DBTMP(KHR.IDAY).LT. TMIN)TMIN=DBTMP(KHR, IDAY)
231 CONTINUE
TAVE(IDAY)=TSUM/24.
TOTSUM=TOTSUM+TSUM
TTMIN(DAY)=TMIN
TTMAX(IDAY)=TMAX
273 CONTINUE
C
C*** COMPUTE GENERATED MONTHLY-AVERAGE TEMPERATURE: COMPARE
TO INPUT
C #** CF IS A CORRECTION FACTOR TO ENSURE GENERATED MEAN
MATCHES INPUT
GENAV=TOTSUM{DAYN*24.)
CF=TAV-GENAV
c
C #*% "CORRECT" TEMPERATURES
DO 300 IDAY=LINT(DAYN), 1
DO 310 KHR=1,24,1
DETMP(KHR,IDAY)=DBTMP(KHR.IDAY)+CF
310 CONTINUE
TTMIN(IDAY)=TTMIN(IDA Y)+CF
TTMAX(IDAY)=TTMAX(IDAY)+CF
TAVE(DAY)=TAVE(IDAY)+CF
300 CONTINUE
C
RETURN
END
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&
SUBROUTINE
TEMPER(TEMP,DP,NT,KTR, TMIN, TMAX,TMIN2,DPMIN,DPMAX,
& DPMIN2,NIGHT,ITMODEL)
C
C #** SUBROUTINE TO COMPUTE HOURLY TEMPERATURES
C
IMPLICIT NONE
REAL
TEMP,DP,TMIN,TMAX, TMIN2, DPMIN,DPMAX, DPMIN2,DELT, TAV,AMPL,,
& RANGE,DEPL,DEPR,RATIO,DEP
INTEGER KTR,NT,NIGHT,KENTRY,ITMODEL,IHR
DATA KENTRY/1/
C
C #**x COMPUTES TEMPERATURE ANY TIME OF DAY AT HOUR "NT", WHERE
"NT™
C *** [$ ACTUAL CLOCK TIME AND "IHR" IS TIME FROM SUNRISE
HOUR,"KTR".
C ¥ TEMP IS THE DRY BULB TEMPERATURE TO BE COMPUTED,
C #=+ DP IS THE DEWPOINT TEMPERATURE TO BE COMPUTED.
C #* TMIN IS THE MINIMUM TEMPERATURE TODAY,
C #** TMAX IS THE MAXIMUM TEMPERATURE TODAY.
C **% TMINZ IS THE MINIMUM TEMPERATURE TOMORROW,
C
C **# SET UP FOR FIRST HOUR ENTRY INTO SUBRQUTINE,
IF(KENTRY.NE.1) GO TO 10
KENTRY=2
DELT=10
IF(ITMODEL.EQ.2)THEN
TAV=(TMAX+TMIN)/2.
AMPL=TMAX-TAV
ENDIF
RANGE=KTR+9
DEPL=TMAX-DPMAX
DEPR=TMIN-DPMIN
GO TO 40
C *##* START HERE ON ALL HOURS BUT 18T HOUR.
10 THR=NT-KTR
DELT=0,



TF(HR.EQ.0) GO TO 20
IF(NT.EQ.15) GO TO 30

IF(IHR.LT.0) DELT=NT+9
IF(IHR.GT.0,AND.NT.LT.15) DELT=IHR
F(NT.GT.15) DELT=NT-15

GO TO 40

¢

C *** MORNING VALUES.

20 IF(ITMODEL.EQ.2)THEN
TAV=(TMAX+TMIN)/2.
AMPL=TAV-TMAX

ENDIF
RANGE=15-NT

C *** ESTABLISH DEWPOINT DEPRESSIONS.
DEPL=TMIN-DPMIN
DEPR=TMAX-DPMAX
GO TO 40

C

C *** AFTERNOON VALUES.

30 [F(ITMODEL.EQ.2)THEN
TAV=(TMAX+TMIN2)/2.
AMPL=TMAX-TAV
ENDIF
RANGE=24-1HR
DEPL=TMAX-DPMAX
DEPR=TMINZ-DPMINZ

C *** DRY BULB TEMPERATURE.

40 TF(ITMODEL.EQ.2)THEN
TEMP=TAV+AMPL*C0S(3.1415927*DELT/RANGE)
ENDIF

C

C *#* DEWPOINT TEMPERATURE.
RATIO=DELT/RANGE
DEP=DEPL+(DEPR-DEPL)*RATIO
DP=TEMP-DEP

RETURN
END
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C
SUBROUTINE PSYCHA (DB,DP,PB,L,RH)
IMPLICIT NONE
REAL DB,DP.PB,H.RH,W,HUMRAT, W2
C *#* PSYCHROMETRIC ROUTINE, WRITTEN BY L.Q. DEGELMAN, 7/20/81.
C GIVEN DB (DRY BULRB), DP (DEWPOINT), AND PB (PRESSURE), THIS
C SUBROUTINE COMPUTES H (ENTHALPY) AND RH (RELATIVE HUMIDITY).
C ##* FIND THE HUMIDITY RATIQ FROM A FUNCTION, HUMRAT.
W=HUMRAT(DP,PB}
C #*% FIND ENTHALPY (H).
H=0.24*DB+(1061 +0.444*DBy*W
C ok FIND MAXIMUM POSSIBLE HUMIDITY RATIO AT DB.
W2=HUMRAT(DE,PR)
RIT=100%W/W?2
RETURN
END
C
REAL FUNCTION COSTHZ(MONTH,DAY,BHR,EHR, XLAT)
C e s e o e o i s ool CALC‘ULATES ZEN'I'TI_I ANGL‘E W2 o e e e o e e s ol o sl e e e A e sl ek
IMPLICTT NONE
INTEGER MONTHDAY
REAL PDAYS(12),PILDTR.RXLAT, YRDAY,DEC,W,XLAT BIR, EIIR,
& WI1,W32
C
DATA PDAYS/).,31.,59..90.,120.,151.,181.,212.,243. 273.,
& 304.,334./
C
PI=3.1415027
DTR=PI/180,
RXLAT=XLAT*DTR
YRDAY=PDAYS(MONTH)+FLOAT(DAY)
DEC=23.45*§IN(360./365.%(284.+ YRDAY)*DTR}*DTR
W1=(BHR-12.7*15.*DTR
W2=(EHR-12.)*15.*DTR
W=(W1+W2)/2.0
COSTHZ=COS(DEC)*COS(RXLAT)*COS(W) + SIN(DEC)*SIN(RXLAT)

RETURN
END



C
REAL FUNCTION HUMRAT(T.PB)
IMPLICIT NONE
REAL W1,T,PB.PDP,W
C #*# THIS FUNCTION COMPUTES TIHE HUMIDITY RATIO AT TEMP (T) AND
C PRESSURE (PR).
¢ #** FIRST COMPUTE THE HUMIDITY AS IF AT SEA LEVEL (PB=29.92 "HG.)
W1=((T*3.67113E-8-3.56797E-7)*T+5.97982E-5)*T+9.47894E-4
C PARTIAL VAPOR PRESSURE AT SEA LEVEL.
PDP=29.92%W1/(W1+0.622)
C NOW, HUMIDITY RATIO AT PRESSURE (PB).
W=0.622*PDP/(PB-PDP)
HUMRAT=AMAX1(W,.0001)
RETURN
END
c
REAL FUNCTION BENDT(F.KTBAR)
C ** COMPUTES THE VALUE OF KT CORRESPONDING TO F USING BENDT *#*
C kit EXPRESSION FOR THE LIU AND JORDAN KT DISTRIBUTION ek
IMPLICIT NONE
REAL F,KTBAR,KT.KMIN. KMAX,CGAM,GAM

c
KMIN = 0.05
KMAX = .6313 + 267*KTBAR - 11.9%(KTBAR-.75)%*8§
CGAM = (KMAX-KMIN) / (KMAX-KTBAR)
GAM = -1.498 + (1.184*CGAM - 27.182%EXP(- 1. 5*CGAM))/(KMAX-KMIN)
BENDT = LOG( (1.-F) * EXP(GAM*EMIN) + F * EXP(GAM*EMAX) ) / GAM
¢
RETURN
END
C
C
C

CG#  RANDOM NUMBER GENERATOR USING PARTS QF THE SINE OF AN
C# ANGLE

C#  X1,X2 ARE TIE PRIMING NUMBERS - CHANGE THEM AND YOU WILL
C# GET A DIFFERENT SEQUENCE OF RANDOM NUMBERS.

C#



REAL FUNCTION RAND(T}

(5

IMPLICIT NONE
REAL X1,X2,RAD,X3.ANG,X,R,Y
INTEGER [, NX,NUM
DATA X1/0.12345678/,X2/0.87654321/,RAD/1.57079637/
X3=275*(2*X1+1.)
ANG=RAD*X3*(X2+.054)
X=10.*5IN(ANG)

NX=X
Y=NX
R=X-Y
NUM=100000.%R
RAND=(NUM- 1000*(NUM/1000))/ 1000.
X1=X2
X2=R
RETURN
END

REAL FUNCTION RTRD(DWSET ,HRI.HRF)

C #¥x* COMPUTES THE VALUE OR RT/RD=(/H)/(To/I1o) FROM ####=+#
C #awwkd EXPRESSIONS OF COLLARES-PEREIRA AND RABL #dkkdsrssss

C

IMPLICIT NONE

EEAL A B,DTR.DWSET, HRF,HRILPI, W, WF,WI,WSET
PI1=3.1415927

DTR = PI/180.

WSET = DWSET*DTR.

A= 400 + 5016 * SIN(WSET-60.*DTR)
B = .6609 - 4767 * SIN(WSET-60.*DTR)
WI = DTR* (HRI-12.)*15.

WF = DTR* (HRF-12.)*15,

W = (WI+WF)/2,

RTRD = A + B*COS(W)

RETURN

END

SUBROUTINE EXHRAD(DAY MONTH, XLAT HEX.WS)

C#** CALCULATES EXTRATERRESTRIAL RADIATION ON A HORIZONTAL #%#%



[t
o]
Lh

C #=xik QURFACE, INTEGRATED OVER A DAY, IN BTU/FTZ, ¥#¥=dbdkikdiick
IMPLICTT NONE
REAL A B.C.DEC,DTR,GSC.HEX HOPDAYS(12),PLRXLAT
REAL WS XLAT,YRDAY
INTEGER DAY MONTH
C
DATA PDAYS/0.,31.,59.,90.,120.,151.,181.,212.,243.,273.,304.,
+ 334
C
PI = 3.1415927
DTR = P1/180.
GSC =1353.0/3.155
Cee—GSC in Brfftn2 hr
RXLAT = XLAT*DTR
C
YRDAY =PDAYS(MONTH) + FLOAT(DAY)
DEC =23.45 * SIN(360./365. (284 +YRDAY)*DTR) * DTR
WS = ACOS(-TAN(RXLAT)*TAN(DEC))
&
A =24/PI * GSC * (1.+.033*COS(360./365.*YRDAY*DTR))
B = COS(RXLAT»COS(DEC)*SIN(WS)
C=WS*SIN(RXLAT)*SIN(DEC)
HEX = A*(B+C)
W5 =WS/DTR
C
REETUERN
ENI
C
SUBROUTINE EXIRAD(HRLHRF, DAY MONTH, XLAT,IEX)
C
C *** CALCULATES EXTRATERRESTRIAL RADIATION ON A HORIZONTAL #%%+
C #&siw SURFACE, INTEGRATED OVER AN HOUR, IN BTU/ET2, kool
L
IMFLICIT NONE
REAL A B.C.DEC.DTR,GSC,HRLHRF IEX PDAYS(12),FI
REAL RXLATWSWI1,W2ZXLAT YRDAY
INTEGER DAY HR MONTH
C
DATA PDAYS/0.,31.,59.,90.,120.,151.,181.,212.,243.,273.,304.,



286

+ 3347

PI=13.1415927
DTR = PI/150.
GS5C = 1353./3.155

Crmmme GSC in Bo/ft*2 hr
W2={HRF-12.*15*DTR
W1 = (HRI-12.)¥15.*DTR
RXLAT = XLAT*DTR

YRDAY =PDAYS(MONTH) + FLOAT(DAY)
DEC = 23.45 * SIN(360./365.%(284,+ YRDAY)*DTR) * DTR
WS = ACOS(-TAN(RXLAT*TAN(DEC))

A =12/PI ¥ GSC * (1.+.033*C0O8(360./365.*YRDAY*DTR))
B = COS(RXLATY*COS(DEC)*(SIN(W2)-SIN(W1))

C = (W2-WI*SIN(RXLAT)*SIN(DEC)

[EX = A*(B+C)}

RETURN
END
.
REAL FUNCTION RANDOM(MEAN,SD,ISEED)
C. GENERATE NID{(MEAN,VARIANCE) USING DIRECT COS-SIN METHOD
C. SEE HANDBOOK OF MATHEMATICAL FUNCTIONS, ABRAMOWITHZ AND
S5TEGUN
C. DOVER 1972
IMPLICIT NONE
REAL MEAN,5D,PLR1,R2,X
INTEGER*4 ISEED
P1=3.1415927
10 RI1=RAN(ISEED)
R2=RAN(ISEED)
X=SORT(-2*LOG(R1))*COS(2*PT*R2)
RANDOM=X*SD+MEAN
RETURN
END
&
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REAL FUNCTION ERF(XCOPY)

IMPLICIT NONE

REAL XCOPY X
C
C COMPUTE THE ERROR FUNCTION OF A REAL VARTABLE X
C

REAL 5QPI2, X0, EO, H, PH, X02, DE, EC0, EC1, EC2

REAL E204), EC(51), X1

INTEGER LKLI1

DATA (E(I),I=1,30)/
0112834156,.0225645747,,0338412223,.0451111061,.0563719778,
D676215944,.0788577198,.0900781258,.1012805939,.1124629160,
J1236228962,.1347583518,.1458671148,.1569470331,.16799597 14,
JA790118132,,1899924612,.2009358390,.21 18398922 ,.2227025852,
2335219230,.2442959116,.2550225996,.2657000590,.2763263002,
286R997232,.2974182185,.3078800680,.3182834959,.3286267595,
.3382081503,.3491259948,.3592786550,.3693645293,.3793820536,
J3893297011,.3992059840,.4000094534,.4187387001,.4283923550,
A379690902,.4474676184,.4568866943,.4662251153,.4754817198,
A846553900,.4937450509,.5027496707,.5116682612,.3204998 778/
DATA (E(I), I = 51, 100) /
.5202436198,.5378986305,.5464640969,.5549392505,.5633233663,
5716157638,.5798158062,.5879229004,.5959364972,.6038560908,
0116812189,.6194114619,.6270494433,.6345858291,.6420293274,
6493766880,.6566277023,.6637822027,.6708400622,.6778011938,
06846655502,.6914331231,.6981039429,,7046780779,.7111556337,
J173367528,.7238216140,.7300104313,.7361034538,.7421009647,
7480032806,.7538107509,.7595237569,.7651427115,.7706680576,
J761002683,.78 14398455, 7866873192,.7918432468,.7069082124,
B8018828528,.8067677215,.8115635586,.8162710190,.820850807 3,
.8254236406,.8298702930,.8342315043,.8385080696,.8427007929/
DATA (E(I), I =101, 150} /
B463104062, 8508380177,.8547842115,.8586400465,.86241361061,
B661435866,.8697732972,.8733261584,.8768031019,.8802050604,
8835330124, 8867878902,.8899706704,.8920823276,.8961238429,
80990962029,.9020003990,.9048374269,.9076082860,.9103139782,
A129355080,.9155338810,.9180501041..9205051843,.9229001283,
9252359418,.9275136293,.9297341930,.9318986327,.9340079449,
9360631228,.9380651551,.9400150262,.9419137153..9437621961,

WA (Y GO L ST s WAt S Wy Wy PR TN (R S SR S R T

TR L S WO (R LI et
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1.9455614366,.9473123980,.9490160353,.95067329358,.9522851 198,
1 9538524354,.9553761786,.9568572531,.9582065696, 9596050256,
1 .2610535095,.9623728999, 96365400654,.9648978648,.9661051465/
DATA (E(I), I = 151, 200} /
D672767481,.9684134969,.9695162001,.9705856899,.9716227333,
9726281220,.9736026275,.9745470093,.97546201158,.97634 83833,
D772068566,.9780380884,.9788428397,.0796217795..98037 53850,
2811049213,.9818104416,.982452787(,.9831525869,.9837904586,
S844070075,.9850028274,.9855784008,.9861345950,.9866716712,
9871902752,.9876909442,,.9881741959,,.9886405487,.9890905016,
H8095245446,.9899431565,.9903468051,.9907359476,.59911110301,
9914724883,.9918207476,.9921562228,.9924793184,.9927904292,
9930899398,.9933782251,.9936556502,.9939225709,.9941793330,
B044262755,.9946637246..9948920004..9951114132,.9953222650/
DATA EC/.5641896,.5627896,
.3614099,,5600500,.5587090,.5573865,.5560817.,.5547941,.5535232,
5522685,.5510295,.5498058,.5485969,.5474024..5462219,.545055 1,
5439016,.5427611,.5416332,.5405176,.5394141,.5383223,.5372420,
3361729,.5351147,.5340672,.5330302,,5320035,.5309867,.5209798,
.5289825,.5279946,.5270159,.5260463,.5250855,.5241333,.5231898,
.5222545,.5213275,.5204085,.5194974,.5185940,.5176983,.5158101,
1.5159292,.5150555,.5141890,.5153294..5124767,.5116307,.5107914/
DATA SQPIZ /08862269255 /H/0.01/

Ll 7 Y W Ry E i R S R S A g iy

[ N R U~ Ty = |

X = ABS (XCOPY)
IF (X .GT.2)GO TO 20
XO0=100.*X
I0 =INT (X0 + 0.5
IF (10 .EQ). 0) THEN
E0=0.
ELSE
ED = E(0)
END IF
X0 =FLOAT (I0) / 100,
PH = (X - XM
X02=XD*X0
DE = EXP (-X02) * PH * (1.+ PH*(-X0+PH*(2.#X02-1.)/3.))/5QPI2
ERF=EQ+DE

288
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GOTO 40
20 X0 =1+200/X/X
Il =INT (X0)
X1 =FLOAT (I1)
EC1 =EC (I1)
EC2=EC(Il+1)
ECD = ECI + (X0 - X1) * (EC2 - EC1)
ERF = 1, - EC0/X /EXP (X * X)
43  CONTINUE
IF (XCOPY.LT.0.0) ERF=-ERF
RETURN
END
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