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Fortran IV Program to Calculate Absorption
and Transmission of Thermal Radiation by
Single and Double-glazed Windows

G. P. Mitalas and J. G. Arseneaultl

Division of Building Research
National Research Council of Canada
Ottawa,

In the calculations of the heating o1 cooling lead for a room,
it is necessary to know the fraction of the solar radiation incident
on the outside of the window that is absorbed by the glass and the
fraction that is transmitted to the interior of the room, This pro-
gram calculates the absorptivity and transmissivity of windows
made of common glaass. In addition the coefficients for a 5th degree
polynomial are calculated to allow rapid {although less accurate)
determination of these factors for a given window and given incident
angle of solar beam.

The calculations by this program are based on:

{a) Fresnel's formulae (relation between incident angle, refraction
angle and reflection of parallel and perpendicular polarization
components of radiation).

{b) Snell's law {relation between refraction and incident angles).

{c}) Exponential extinction law (relation between glass sheet thickness,
extinction coefficient for glass and absorption of radiation in a
single pass).

The calculated factors for single and double glazed windows
account for the multiple reflections and absorptions that cccur when
radiation passes through more than one air-glass interface.

The 5th order polyneomials, that relate the factors and the
cosine of incident angle, are fitted by the least-squares method
using the calculated values for incident angle 0° to 90° in one degree
steps, The coefficients of these polynomials are used to calculate
diffuse radiation factors assuming that the diffuse radiation from
the sky and the ground has equal intensity at all incident angles.

Key Words: Absorbtion, plass, radiation, solar trans-
mission, window,

:_R_E'!search Officer and Computer Systems Programmer, respectively.
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1. Expressions for Absorptivity and Transmissivity of a Window

The single air-glass interface reflectivity is given by Fresnel's formulae

tanz (81 - 6.}

v, = —= (1)
// tanz (81+8

gin® (0, -8,

2
r = (2}
1 . 2
gin (91 + 82)
where r// and r, = the reflectivity for radiation that is polarized with the electric
vector parallel and perpendicular, respectively, to the plane
that containg the incident beam and a normal to the interface.
91 = incident angle
92 = refraction angle

The refraction angle is related to the incident angle by Sneil's law.

Sin 91 = n Sin 82 {3}
where n = index of refraction for the glass.
For normal incidence 91 = 82 =0
n-1 2
and /B &) (4)

The fraction of the radiation that is absorbed in a single pass through a glass sheet of thickness
L is given by

a = 1 -exp(-KL/Cos 8,) (5

where K = extinction coefficient for glass.

The absorbtivity, A, transmissivity, T, and reflectivity, R, of a sheset of glass and double-
glazed window are calculated for parallel and perpendicular polarization separately, The average
values of A// and AJ.. , T// and TJ_ , o R// and RJ_ are applicable for non-polarized incident beam.

The factors A, T, and R of a single sheet of glass (taking account of multiple reflections of
both surfaces and multiple absorbtions) are given by

a{l -r) [+ z(l -a)l {6)

l-rz(l—a)z
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(1-1)" (1 -a
1.2 (1 -a)

21 - 0% (1 -a)®

1—1'2(l—a.)2

R = r+t {8)

and

where v and a are the single pass factors. The factors for parallel and perpendicular polarization
components are calculated when r = r// and r = r respectively.
L

The double-glazed window absorptivity, AlD and AZD’ and transmissivity, TD, are given by

1
Aop T 8 VPR T, (TTR R {9)
18
A, T
1t
A = R S . (10)
) [-R R,
T
1 1o
and T = e (11)
D TR,

. where the quantities with subscript D are for double-glazed windows and those without subscript D
tare for a single sheet of glass, The subscript 2 denotes the factors for the outer pane and subacript
-1 refers to the inner one.

2. Polynomial Coefficients

The 5th order polynomials, that relate the factors and the cosine of incident angle, are fitted
by the least-squares method. For example, the polynomial that relates A and cos § ; 18

5
A =Z G, ;(ecos 0 (12)

“where C i = calculated polynomial coefficients for an absorbtivity A,

Polynomials are fitted anly to the non-polarized beam factors using the calculated values for
"= 0° to 90° in one degree steps,

3. Diffuse Radiation
For heat-gain calculations through a window it is usually asswmed that the diffuse radiation

from the sky or the ground has equal intensity at all incident angles. The factors for diffuse radiation
.iof this nature are given by

ar

F siffuse F(8) sin 20 48 (13)
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where F(8) is the factor for direct solar beam and is = function of the incident angle 8. The substitu-
tion of the polynomial egpression for F(0) and integration gives

5
Ci
Fdiffuse B Z.Z i+2 (14)
i=o

where Ci S5th order polynomial coefficients that relates the factor F and

cos 91 .

4, General Description of the Program
This Fortran IV program is for an IBM-System/360 operating system.

The coding sheets, a sample of output and the flow diagram (fig, Al} are given on pages A-1 to
A-7 of Appendix A.

Input:

Card 1 - columns 1-10 n, index of refraction

Card 2 - columns 1-10 KL inside
11-20 KL outside.

Format: Floating point, 10 columns.

This paper is a contribution of the Division of Building Research, National Research Council of
Canada, and is published with the approval of the Director of the Division.
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E
o
o

INCIDENT
ANGLE

co
c1
2
C3
C4
Cs

COSINE
ANGLE

1.0000
0.9848
0.9397
0.8660
0.7660

0.7071
0.6428
0.5736
2.5000
0.4226

0.3420
0.3090
0.2756
G.2419
0.2079

0.1736
0.1392
Q.1045
0.0698
0.0349

KL INSIDE=0,12 - KL DUTSIDE=0.6C

T APPENDIX A

Al

¢. 0569
0.0570
0.0573
0.0578
0.0581

0.0580
G.0577
0.0569
G.0552
0.052¢

0.C480
0.0455
0.0425
0.0391
0.0351

0.0305
G.0252
0.0193
C.0126
0.0054

AND REFLECTION.

N=1.52
PERPENDICULAR PARALLEL

Al A2 T Al A2 T
0.0569 0.4587 0.4114 0.0569 0.4587 0.4114
0.0568 0.4861C LC.4067 0.0572 0.4606 0.4122
0.0565 0.467T7 0.3922 0.0581 0.4661 0.4147
0.0558 C.4784 0.3667 0.0597 0.4751 0.4190C
0.0542 0.4919 (.2284 0.0619 O0.48B7T1 0.4247
0.0529 0.4987 0.3036 C.0631 0.4940 0.4271
0.0511 0.5047 0.2746 0.0642 0.5015  0.4279
0.0486 0.508¢ 0.2411 0.0651 0.5095 (0.4249
0.0454 C.5084 (C.2033 0.0653 0.5184 0.4139
0.041C 0.5007 0.1617 0.0641 ©.528)1 0.3883
0.0355 0.4803 0.1178 0.0605 ©0.5375 0.3394
0.0329 0.4668 0.1002 0.0581 0.5400 0.3115
0.030C 0.4494 0.0828 0.0551 0C.5407 0.2784
0.0269 0.427C 0.0660 0.0513 0.5382 0.2404
0.0234 0.3987 0.0502 0.0467 0.5303 0.1983
0.0197 ©.3&31 0.0357 0.0412 0.513& 0.1537%
C.0156 C.3187 0.0230 0.0348 0.4836 0.1088
0.0113 0.2622 0.0126 0.0272 0.4329 0.0666
0.0068 0.1943 0.005] 0.0184 Q.3506 0.0310
0.0025 0.1483 C.000N% 0.0082 0.2179 0.0071

POLYNOMI AL COEFFICIENTS FOR AVERAGE ABSORPTION, TRANSMISSION,
Al A2 T R

—-0.002607 0.035383 -0.006516 C.973741L

C.241959 4.179491 0.137991 ~4,.55%9441
=0.316419 =14.234123 4.068337 10.482203

0.091218 23.624634 =10.116615 ~13,.599236

0,107813 —19.170715 F.522376 9. 540527
-0.065152 6.026407 -3.195348 -2.765906

0.054299 0.486093 0.334166 0.125438

DIFFUSE VALUES

LEGEND

A1=ABSCRPTION INSIDE PANE

AZ2=ABSCRPTION OQUTSIDE PANE

T=TRANSMISSION
R=REFLECTION

IF KL CUTSIDE=0.00 THEN THE VALUES ARE

FOR A SINGLE GLAZED WINDOW

KL=PRODUCT OF GLASS ABSORPTION COEFFICIENT AMD GLASS THICKNESS

N=INDEX OF REFRACTION OF THE GLASS

AVERAGE
AZ

0.4587
D.4608
D.4669
0.4768
0.4895

0.4964
0.5031
0.5091
0.5134
0.5144%

¢.5089
0.5034
0.4951
0.4826
0.4645

0.4384
0.4011
0.3481
0.2725
0.1631

T

C.4114
C.4095
0.4034
0.3929
G.3765

0.3653
C.3513
C.3330
¢.3085
Ta2750

0.2286
C.2058
C.1806
0.1532
C.1243

0.0947
C.0659
D0.03296
C.0181
Q.0040
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Figure Al - Flow Diagram for Absorption and Transmission Factor Calculation Program.




) - OF: THERMAL RADIA?IGN
BY SINGLE AND DOUBLE GLAZED WINDOWS.

DIMENSION A(LOCYB{10C),C(2100},0(100),E(100},F(100),X{100],
9Y{100) 4 Z{100) G200} ,STORE{16415) sWLL00),CC{4,7)

0002 DOUBLE PRECISION PI+XsY+Z2GsSTORESW,TOL
Goe3 INTEGER CARD,PRINT
0004 REAL N;KLI,KLO
oQos CARD=1
coce IouT=2
ocoT PRINT=32
ocos PI1=3.14159265
0009 TOL=0.000C001
0010 2000 READ{CARD.1}) N
0011 1 FORMAT(ZF10.4}
Qo1z2 IFINIL0,10C0,10
nor3 10 READ(CARD,1IKLI.KLO
Q014 WRITE(PRINT,5} KLI,KLO,N
0015 5 FORMAT(LH1,¥KL INSIDE=",F4.2,4X, "KL QUTSIDE=",F4.2+4Xs " N=?3F 4.2}
0016 WRITE(PRINT,11)
o017 DO 20 I=1,%C
0018 THETA=(I-1)*PI/180.0
0019 G{II=COS(THETA})
0020 IFCTHETA)30,40,30
- 002t 40 RPA=(N-1.0)1/(N+1.0]
= 0022 RPA=RPA*RPA
0023 RPE=RPA
Q024 GO TG 5¢C
0025 30 TETA=SIN{THETA)/N
0026 TEMP=SQRT{1.0-TETA®TETA}
0027 TETA=ATAN{TETA/TEMP)
0028 RPE=SIN{THETA-TETA}Y /SIN(THETA+TETA)
002¢% RPA=RPEX*COS(THETA+TETA}Y/COS{THETA-TETA)
co3¢ RPA=RPA*RPA
0031 RPE=RPE*RPE
0032 50 TEMP=1.0-EXP(-N*KLI/SQRTIN*N-SIN{THETAI*SIN(THETA})}
0033 APA=TEMP
Q034 APE=TEMP
0035 IF{KLO}&0,T70,60
0036 60 TEMP=1.0 —EXP(-NMN*KLC/SQRT{N*N-SIN(THETA}*SIN({THETA})}
0037 APAQ=TEMP
0038 APEQO=TEMP
0039 TO TEMP=1.0 —RPA*RPA*(1.0-APAI*({1.0-APA}
0040 AIPA=APA*L] . 0~RPA}*(1.0+RPA*({1.0-APA}}/TEMP
0041 TIPA=(1.0-RPA}*(1.0-RPAI*(1.0-APA)Y/TEMP
0042 TEMP=1.0-RPE#RPE*{] .0-APE}*(1.0-APE)
0043 AIPE=APE*(1.0—-RPE)I*(1.0+RPE*{1.0—-APE}}/TEMP
Q044 FTIPE=(1.0~RPE}*{1.0~RPE)*{1.0-APE)/TEMP
0045 RIPE=1.0-AIPE-TIPE
0046 RIPA=1.C-AIPA-TIPA
0047 TI={TIPE+TIPA}/2.0
0048 AI={AIPE+AIPA}/Z.C

0049 A{IJ=AIPE
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FORTRAN IV G LEVEL

ocsa
0051
0052
0053
0054
0055
0056
0Os7
0058
0059
2060
0061
0062
0063
0064
0065
Co66
o067
0068
0069
0070
0071
0072
Q073
0074
0075
0076
co77
0078
0079
0080
0081
ocs2
0083
0084
2085
0086
co87
0088
0089
cooe
0091
092
0093
0G94
0095

0096
co9r

0698
0099
Q100

80

20

90

100
110
130

120
2

3 FGRMAT(ZX,'ANGLE',SX;'ANGLE',SXv‘Al'géX,'AZ‘,TX,'T',

18 MAIN DATE = 70126
B(I)=0.0

Ct1y=TipPE
DII)=ATPA
E(11=0,0
FCEr=TIPA
X{1)=Al
Y(1)=0.0
Z(T)=TI

IF(KLOJBG,20,80
TEMP=1.0-RPAXRPA%(1.0=APAD}*{1.0-APAD)
AOPA=APAD*(1.0—RPA)*(1.0+RPAX(1.0~APAT) ) /TEMP
TOPA={1.0~RPAI#{1,G-RPA}%(1,0-APAD) /TEMP
TEMP=1.0-RPE*RPE*(1.,0-APEQ}*({1.0-APED)
AQPE=APEQ¥(1.0~RPE)*{1.04¢RPE*(1.0-APEC) }/TEMP
TOPE=(1,0=RPE)*(1.0-RPE}={1.0-APEQ}/TEMP
ROPE=1.0-A0PE-TOPE
ROPA=1.0~A0PA-TOPA
AQ=AOPE*(1.C+RIPEXTOPE/(1.0-RIPE*ROPE))
B(I)=AQ
AD=AC+AQPA%(1,0+RIPAXTOPA/ (1. 0-RIPA*ROPA] )
E(T)=AD-B{1)
Y(I11=A0/2.0
AI=AIPE*TOPE/(1.0~ROPE*RIPE)
ACI}=A1
AT=AT+ATPATOPA/ (1.0-ROPA%RIPA)
DOI)=AT-A(1)
X{I1=AT/2.0
TI=TOPE*TIPE/{1.0-RIPE*ROPE}
C(I)=T1
TI=TI+TOPA*TIPA/ (1.0-RIPA*ROPA)
FOIi=TI-C(1)
Z({I)=T1/2.0
CONT INUE
CALL POLY(G3XyW,STORE,90,2,2,2,T0L,5}
DO S0 Tslyeb
CCL2411=0.0
CCL1yTI=STORE(T,5)
CALL POLY(GyZ+¥sSTORESS0,252,2,TCL,5)
DO 100 I=1,6
CC(3,11=STORE(I,5)

IF(KLCI110,120,110
CALL POLY{GsYsWsSTOREy90424242,TOL,5)
DO 130 I=1,6
CC(241)=STORE(I,5)
WRITE(PRINT,2)

FORMAT(lX,'INCIDENT',ZX,'CDSINE‘,TX,'PEPPENDICULAR‘,léx,

F*PARALLEL® y 19X ' AVERAGE" )
WRITE{PRINT,3}

98X9'A1',6X;'A2',7X,'T°g8x,'A1',6X,'A2‘,TX,'T')
WRITE(PRINT 1}

DO 140 I=1:41,10

IT=1-1

14/00/52
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:3106

0107
0108
c109
0110

0111
0112
0113
0114

0115
0116
01L7
0118
0119
o120
0121
olzz
0123
0124
0125
0126
0127

0128
0129
0130
0131
0132

0133
0134
0135
cl36
0137

0138
0139
014C

147007527 PAGE 0003

: 43F0RMAT(1X,15,F11 44F D b3 2FB ety Fl0492F8.44F1l0.442FB.4)
DO 150 I1=4646645
IT=I-1
150 WRITE{PRINT+4) ITsGUEV+ALI},BIE)C{IV,DCI}4ELTI)sF (T} +XKT)s
9Y(1},2(1)
-WRITE(PRINT ;1)
DO 1606 1=T1,T79+2
IT=I-1
160 WRITE(PREINT 4} IT,GIIYsACT)B(T},CUI),D{L)ECT),F{L)X(I),
9Y(T11.,7(1)
WRITE(PRINT,11)
DO 165 1I=81,89,2
IT=1-1
165 WRITE(PRINT 4} IT+G(I)gA{TI)+BII)ClI)D(I},ECL},F(I}eX{1),
OY(IY,Z{(1}
Lo 170 I=1,100
170 X{I¥=1.0 —-X{I1)-¥Y(I)-2Z(1)
CALL PCLY(G¢XyWySTORELS0+292192+T0L5}
00 180 I=1,6
180 CC{4,1)=STORE(I,5)
DO 190 I=144
190 CCUI,TI=0.0
DO 200 I=1,6
I1=I+1
DO 200 J=144
200 CCLI,TI=COUJ,TIHCCLI,T)/TI%2,0C
WRITE(PRINT,6}
& FORMAT(1HO,'POLYNOMIAL COEFFICIENTS FOR AVERAGE ABSCORPTICM, TRANSM
9ISSICNys AND REFLECTION.'})
WRITE(PRINT,1}
WRITE({PRINT,81)
B FORMAT (25X %A1 49X, YA2? 410X, T",10X,'R")
WRITE(PRINT 7)) [{CCUI4J),1=k44),J=1,7)
T FORMAT(OX %CO 411X, 4F11.6/6X s 01T ,11X,4F11.6/6X,%C2%411X44F11,.6/
GOXKs TC3V 3 11X 4F11.6/6Xs Y047 4 11X 4F 1) o 6/6X,%C5% 311X, 4F11.6/
9 J1Xs"DIFFUSE VALUESY,4X,4F11.6)
WRITE(IOUT,11}) {(CCUI4dY4d=1,7),1=1,4})
11 FORMAT(7Fll.6])
WRITE{PRINT .11}
WRITE{PRINT 9]}
9 FORMAT{LXs*LEGEND*/1X,+*AI=ABSORPTION INSIDE PANE'/
G1Xy*A2=ABSORPTION QUTSIDE PANE'/
91X, *T=TRANSMISSION®/
91X, "R=REFLECTION'/
91Xy *IF KL OUTSIDE=0.00 THEN THE VALUES ARE FOR A SINGLE GLAZED WIN
9D0OW* /1Xy tKL=PRODUCT OF GLASS ABSORPTION COEFFICIENT AND GLASS THIC
GKNESS* /11X, "N=INDEX OF REFRACTION OF THE GLASS?®)

G0 TO 2000
1000 CALL EXIT
END
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FORTRAN IV G LEVEL

0001
oroz

0003
0004
ocos
0006
007
ooos
ooece
o0cl0
0011
0012
0013
Q014
0015
0Cle
0017
ooie
0c19
0020
0021
0022
0023
0024
€025
0026
Q027
0028
o029
0030
0031
0032
0033
0034
0035
Q036
0037
00638
0039
0040
0041

o000 NO00O

100

101

110

MODIFICAT+0ON TO GRAVES POLYNOMIAL
N IS THE NUMBER OF OBSERVATIONS

1 X:] MAIN

DATE = 70126 L4s00/52
CURVE FITTING TO FORTRAN Iv GA
GA

TOL IS THE ALLOWABLE VALUE OF THE STANDARD ERROR GA
LAST IS THE VALUE OF THE HIGHEST CRDER DF THE FOLYNOMIAL TOD BE FITTEDGA
I1I=1 FOR WEIGHTED INPUT Ga

III=2 FOR UNWEIGHTED INPUT GA
I552=1 FOR INTERMEDIATE ouUTPUT GA
I[SS2=2 FOR FINAL OUTPUT ONLY GA
ISS3=1 FOR QUTPUT OF OBSERVED AND CALCULATED VALUES GA
1883=2 FOR NO OUTPUT GA

ISS3 ONLY USED IF [SS2=1 Ga

SUBRDUTINE PDLYtX,Y.w.STDRE,N,III;ISSZ,ISS3,TDL.LAST} GA
DOUBLE PRECISION X(lool,v(looi,A(lb,Bl),SUMX(31i,SUMY(lS),W(lOD),CGA
1,51,32,53,B,TOL,E(16)134,STDRE(16,151 GA
iN=1 GA
TO0UT=3 GA

B0 1 I=1,16 GA

DO 1 J=1,15 GA

1 STORE{(T,J)=0.0 GA
GO TO (70,50} , III GA

50 DO 60 I=1,4N GA
60 W{li=1. GA
7O SUMX(1}=0. GA
SUMX{2)=0. GA
SUMX(3)=0, GA
SuMY(1l=0, GA
SUMY(2)=D. GA

DO 90 I=1,N GA
SUMX{1)}=SUMX(L)+W{T) GA
SUMX(2)=SUMX {23 +WIT J=X{1} GA
SUMX(BJ=SUMX(3!+W(I]*X(II*X(IJ GA
SUMY (1)=SUMY({LI+W{I}*Y{]) GA

90 SUMY(2)=SUMY(21+W(I}*X(II*Y(I) GA
NORD=1 GA

91 L=NORD+! GA
KK=2#*L+1 GA
KA=L+1 GA

DO 101 I=1,L GA

DO 1C0 Jd=1,( GA
IK=J=-1+1 GA
Ji=J+L+1 GA
AlI.JLY=0. GA
ALIs J)=SUMXIIK} GA
JL=I+t+] GA
AlI,Jdi)=1.0C GA
ACT KAY=SUMY(T) GA

DO 140 I=1,L GA
A{KAsT)=-1 GA
KKK=I+1 GA

D0 110 J=KKKsKK GA
A{KAsJ}=0. GA
C=1./A(1,1} GA

DO 120 11=2,KaA GA

A-

0046
0048
oose
G052
Co54
0056
0058
0060
0062
0064
0066
coes
ooTCe
no7z
0074
0676
0078
0080
0082

cegs
on&e
coae
coo
0092
0094
0096
co9g
¢100
0102
oles
0106
o108
ol
o112
0114
0116
clie
0120
0122
0124
0126
0128
013p
0132
C134
o136
01328
0140
0142
0144
0146
2148

0150

PAGE 0001
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a0

141

C TO CALCULATE THE ERROR IN THE COEFFICIENTS YOU NOW NEED

150
160

1000
lal
162

163
1

210

11

164

155
166
167

1468

14

169

170
171

CRCIT JV=AC1I41,9)

DO 141 II=1.L
J=NORD
STORE(IT,JI=A(II,KA)

54=0.

DO 160G J=1,4N
SI=A(1.KA)

DO 150 I=1,NORD
S1=S1+A0E+]) KALEX(J)**

$4=S4+W(JI*={S1-Y(J) }*={51~-Y(J])

B=N-L

S4={S54/B) **,5

52=54

DG 1000 I=1,L

J=I+L

E(II={A(T,4+1 })**,5%54
GO TO (163,1611,1552
IFINORD-LASTYLE24173 162
EF(S2-TOL)163,163,171
WRITE (IDUT,101}

FORMAT (1HO,SHORDER,SX9HTOLERANCE,15X14HSTANDARD ERROR,&EX3HCES)
WRITE (I0UT,8) NORD,TOL,52.N
FORMAT (1X [3,2D24.16,13//)

DO 164 I=1,L

J=1-1

IF {I-1) 164,111,164
WRITE (IQUT.12)

FORMAT (8X12HCOEFFICIENTS,14X10HSTD.
WRITE {I0UT+6) JsA(I4KALLELT)
FORMAT (1X13,D24.16,D24.1061}

G0 TO (16T74165),1553
IF(NORD-LAST)I1E6,1674166
IF{S2-TOL)Y16T4167,171

0O 169 I=1,N

S1=A(1,KA}

DO 168 J=1,NORD
S1=S51+A0J+]1 KA)FX{1)*x*
S3=¥(I11-51

IF (I-1) 169414,169
WRITELIOUT,15)

FORMAT (1HO,9X6HOBSIX) LTX6HOBS(Y), 17TX6HCALIY} 1TX10HDIFFERENCE,/}GA

WRITE(IOUT 71 X({I}s¥({T11451,53

FORMAT (1X4D24.16)
IF{NORD-LASTILT0,173,173
FF(S2-TOLI173,4173,171
NCRD=NORD+1

J=2%NORD

SUMX({J)=0.

0162
0le4
0les
0168
o17ce
GL72
0174
a1ve
0178
018G
018z
Cig4
01l8e
0188
Q190
0192
0194

o198
ozoe
0202
o204
0206
0208
¢21¢c
0212
0214
0216
0z18
0z20
0222
cz24
0226
0228
0230
0232
0234
0236
0238
024C .
Cz242
G244
024¢€
0248
Q25¢
0252
Q254
0256
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0094
0095
0056
[elo=g
co9s
oc99
0100
0101
0102
0103

172

173
200

18 POLY DATE = 70126
SUMX(J+11=0,

SUMY{NORD+1}=0.

DO 172 I=IsM

SUMXCJ)=SUMXCII+X{T ) *={J-1) =W 1)

SUMX{J+1 ) =SUMX LI+ ) +X{ T *5 21 (T)

SUMY (NORD+1¥=SUMY INORD+L}+Y { T} #X{ E}2=NDRDEW (1)
GO TO 91

CONTINUE

RETURN

END

14700/52

GA
GA
GA
GA
GA
GA
GA
GA
GA
GA

nzs8
0260
02&2
0264
0266
0268
0270
0272

0274

0276
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