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(Friedrich Sick and Thomas Erge, 1996)
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It =lowcos 0 + Id + Ir (American Society of heating,
Refrigerating and Air Conditioning Engineers, 1989)

(Direct Normal Intensity)

lan = A/ [exp ( /sin (3] (American Society of heating,
Refrigerating and Air Conditioning Engineers, 1989)
A Air Mass = 0
B , ( 3.1)
(Solar Altitude, P)

sin p=cos L cos Ocos H +sin Lsin  (American Society of
heating, Refrigerating and Air Conditioning Engineers, 1989)

p
L (Local Latitude)
5 (Solar Declination)
H (Apparent Solar Time)
(Solar Azimuth Angle, 9

44
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cos $= (sin @sin L-sin 5)/ (cos (3cos L) (American Society of
heating, Refrigerating and Air Conditioning Engineers, 1989)
(Incident Angle, 0)
€0s 9=c0s pcos vsin E + sin Pcos  (American Society of
heating, Refrigerating and Air Conditioning Engineers, 1989)
E
(Surface Azimuth, y)n

y=9-'F (American Society of heating, Refrigerating and Air
Conditioning Engineers, 1989)
(Diffuse Solar Radiation, lds)«

lds = ¢ lowFss (American Society of heating, Refrigerating
and Air Conditioning Engineers, 1989)
c = (Diffuse Radiation Factor)
Fss =
(Fss)fl
Fss = (1.0 + cos E)/ 2 (American Society of heating,
Refrigerating and Air Conditioning Engineers, 1989)
()
itH = low(C + sinp) (American Society of heating, Refrigerating
and Air Conditioning Engineers, 1989)

ldg = KHCFsg (American Society of heating, Refrigerating
and Air Conditioning Engineers, 1989)
ag
Fsg
Fsg
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21

Fsg = (L-cos )/2(American Society of heating,
Refrigerating and Air Conditioning Engineers, 1989)

Fss = 1- Fsg (American Society of heating, Refrigerating and

Air Conditioning Engineers, 1989)
(Solar Time)?) L

AST = LST + ET + 4(LSM - LON) (American Society of heating,
Refrigerating and Air Conditioning Engineers, 1989)

AST

ET

LSM

LON

LST

23
22
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. American Society of heating, Refrigerating and Air
Conditioning Engineers. 1989 ASHRAE HANDBOOK
FUNDAMENTALS. Atlanta : 1986.

31 ( 21
1964)

Table 1 Extraterrestrial Solar Radiation Intensity
and Related Data for Twenty-First Day of
Each Month, Base Yéar 1964

E?uation Decli- A BB . C
of Time, —nation, Biu (Dimensionless
Btu/h'ft2  min. degrees  h-ft2 Ratios)

Jan 44838 -112 -20.0 390 0.142 0.058
Feb 4442 -13.9 -10.8 385 0.144 0.060
Mar 431.7 - 19 0.0 316 0.156 0071
Apr 4299 11 116 360 0.180 0.097

May 4236 33 200 320 0.196 0121
June 420.2 - 14 2345 345 0.205 0.134
July 4203 - 62 20.6 344 0.207 0.136
Aug 441 - 24 123 31 0201 0122
Sep 430.7 1.9 0.0 369 0.177 0.092
Oct 4313 154 -10.5 318 0.160 0.073
Nov 4453 138 -19.8 387 0.149 0.063
Dec 4491 16 -2345 1 0142 0.057

. American Society of heating, Refrigerating and Air
Conditioning Engineers. 1989 ASHRAE HANDBOOK
FUNDAMENTALS. Atlanta : 1986.
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. American Society of heating,

1989 ASHRAE HANDBOOK FUNDAMENTALS. Atlanta : 1986.
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3.3
Incident Angle
Foreground Surface 20 30 40 5 60 70
New Concrete 031 031 032 032 033 034
Old Concrete 022 022 022 023 023 025
Bright Green Grass 021 022 023 025 028 031
Crushed Rock 020 020 020 020 020 0.20
Bitumen and Gravel Roof 014 014 014 014 014 014
Bituminous Parking Lot 009 009 010 010 011 012

. American Society of heating, Refrigerating and Air
Conditioning Engineers. 1989 ASHRAE HANDBOOK
FUNDAMENTALS. Atlanta : 1986.
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