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PROGRAM HAAMED (INPUT,OUTPUT)

REAL NAH, ISC

READ 100, PHI,A,B

FORMAT (FS5.2,2TF4.2)

PRINT 99

FORMAT (IH1,9X,*ESTIMATION OF THE MONTHLY AVERAGES OF TOTAL*, /
+/+9X,*SOLAR RADIATION ON A HORIZONTAL SURFACE BY MODIFICATION OF*,
+// 49X, *ANGSTROM-TYPE REGRESSION EQUATION METHOD BY PAGE.*,/
+/,9%X,*PHI LATITUDE DEGREE (NORTH POSITIVE).*,/
+/,9%,*1SC = SOLAR CONSTANT, 1163.64 KCAL PER SQ METER PER HOUR.*,
+//+9X,*ND = DAY OF THE MONTH.*,/
*/+9%,*3 = DAY OF THE YEAR ( J = 1, FIRST OF JANUARY ).*,/
+/,9%,*WS = SUNRISE HOUR ANGLE DEGREE.*, /
+/+9X,*DELTA = DECLINATION DEGREE.*,/
+/,9%X,*AN = DAILY HOURS OF BRIGHT SUNSHINE FOR THE LOCATION IN *,/
+/,9%,*THE QUESTION.*,/
+/, 9%, *ANMAX = MAXIMUM DAILY HOURS OF BRIGHT SUNSHINE FOR THE *,/
+/,9X,*SAME PERICD,*,/
+/,9X,*A = CONSTANT,*,/
+/+,9%X,*B = CONSTANT.*,/
+/,9X,*AHI = RADIATION OUTSIDE OF THE ATMOSPHERE FOR THE SAME*,/
+/,9X,*LOCATION KCAL PER SQ METER PER DAY.*,/ )
+/+9X,*AVEH = MONTHLY AVERAGE TOTAL SOLAR RADIATION KCAL PER SQ*,/
+/,9%,*METER PER DAY.*)

ISC=1163.64

NI=1

DO 1 N2=30,360, 30

PI=355,/113.

CF=PI1/180.

CFl=1, /CF

ANMAX=0.0

ANA2=0,0

AH2=0.0

ND=0

PRINT 101

il

li

101 FORMAT ( lHl,‘)X,*ND*,SX,*AN*,GX,*DELTA*,g;X,*ws*'12X’*AH1*)

A




DO 2 J = N1,N2

DELTA=23,45*SIN(((360.)*((284.+J}/365.)) *CF)

WSI=ACOS{ {-1.)* (TAN (PHI*CF) ) * (TAN (DELTA*CF)))

WS=WSI*CF1

AN=(WS)*(2,) /15,

ANA2=AN+ANA2

AHI=(24,/3.141)*ISC*(1.+(.033*C0OS((360.*J/365.) *CF) ) ) * ((COS (PHI*
+CF) *COS (DELTA*CF) *SIN(WS*CF) )+ { ({2.%*3.141*WS) /360.) *SIN(PII*CF)

+*SIH{DELTA*CF) ) )

AE2=AH1+AK2

NAH=IFIX (AH1)

ND=ND+1

PRINT 102,ND,AN,DEKTA,WS,NAH
FORMAT (9%X,13,3X,F5.2,4X,F6.2,4X,F6.2,7X,F7.0)
ANMAX=AMAX1 (AN , ANMAX)
CONTINUE

H=AH2/30.

ANA=ANA2/30,

D = ANA/ANMAX
AVEH=(H) * ({A)}+((B) *(D)))
NAVEH=IFIX (AVEH)

PRINT 103

FORMAT (15X, *ANMAX* , 22X, * AVEH*)
PRINT 104,ANMAX,NAVEH

FORMAT (15X ,F5.2,22X,14)
N1=N2+1

CONTINUE

STOP

END
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ABSTRACT

To obtain solar flux intensity, solar radiation measuring
instruments are the best. In the absence of instrumental data
there are other meteorological measurements which are related
to solar energy and also it is possible to use empirical re-
lationships to estimate solar flux intensity [1 - 5} . One of
these empirical relationships to estimate monthly averages of
total solar radiation on a horizontal surface.is the modified
angstrom-type regression eguation 1,3| which has been employed
in this report in order to estimate the solar flux intensity
©°n a horizontal surface fér Tehran.

By comparing the results of this equation with four year
measured valued by Tehran's meteorological weather station [6 '
the values cof meteorological constants (a,b) in the equation were
obtained for Tehran,
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