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Clear Sky Beam Radiation
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Clear Sky Beam Radiation — Example e a0

Address
Question: Find the direct beam solar radiation on the horizontal e
. . Wrie city namea with counlry code for betler results
surface at solar noon on a clear day on Howard University campus _ _
r Latitude Longitude
(latitude 7?7?77 degrees) on May 21. 1921116 T1.020078

January n=| July n= |82
February n=32 August n=213
March n = 60 September n= 244
Apnl n=9l October n=24
May n= 121 November n = 305
June nw |52 December n = 135




Beam Radiation on Collector




Beam Radiation on Collector - Example

- R
& = g;ﬂ cos Leosdcos H + sin L sind

Question: At solar noon in Atlanta (latitude 33.7) on May 21, the altitude angle of the sun =l cosdsinH
was found to be 76.4 degrees and the clear-sky beam insolation was found to be 902 ?5"" i { }

'[“Nﬁ
W/m?, Find the beam insolation at that time on a collectorthat faces 20 degrees toward the
southeast with tipped angle at 52 degrees.

January n=1 July n=I82

February n=32 August n=213
March n =60 September n=24
Apnil n=9] October n=24
May n=121 November n =305

June n=152 December n=335




Diffuse Radiation on Collector

Diffuse insolation on a Horizontal surface /o#

Sky diffuse factor (C)
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Diffuse Radiation on collector | De




Question: At solar noon in Atlanta (attude 33.7)on May 21, the alttude angle [/ =9 — # =0 Sun$ hpimuny
o 5

of the sun was found to be 76.4 degrees and the clear-sky beam insolation o ool paint
was found to be 902 Wine. Find the diffuse radiation at that time on a o = 40 gallecty s Az
collector that faces 20 degrees toward the southeast with tipped angle at 52

ﬂ -~
degrees. Find the Diffuse Radiation (1) Lz 307" Mayl D ncl4/

S .52 (.= Fb4



Reflection from ground with gmund reflectance P

Reflected Radiation on Collector reflectance (snow, water, etc.)
ededmal temestrial radiation i .P“i ‘ | —cos T
: Ipc = plg(si C ‘
_w _______ . B | [re plp(sin f + J( > )
H 0 — # Sunﬁ ;i}rr"u
9, = pallecty's pzimr

L=33.7° May) > nci4/
S =52 (- 244"

Question: At solar noon in Atlanta
(latitude 33.7) on May 21, the altitude
angle of the sun was found to be 76.4
degrees and the clear-sky beam
insolation was found to be 902 W/m?,
Find the reflected radiation atthat time
on a collector that faces 20 degrees
toward the southeast with tipped angle
at 52 degrees, if the reflectance ofthe
surfacesin front of the panel is 0.2.



Total Radiation on Collector "
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Collector | lation: (a) fixed collector (no tracking)
LS U BLILEC L (b) single-axis tracking (follow the sun's azimuth)
(c) two-axis tracking (follow sun''s altitude and azimuth)
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Igc = Igcosh Eﬂ: cos B cos(@s — @c) sin Z + sin f cos }:j
| +cos E
Ipc =Clp (T)

Iy = Ipcos(90° — B) = Isin B
Ipn =Clp

| —cos X
Irc = p(pn + Ipy) | —5—




One-Axis Polar Mount Tracking

A single-axis tracking

Single-axis
fixed tilted angle
follow the sun’s azimuth

15°hr
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Two-Axis Tracking

Two-Axis
Followthe sun’s altitude
Followthe sun’s azimuth

Two-Axis Tracking:
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Clear Sky Insolation Equations — Handout

Summary of Clear-Sky Solar Insolation Equations

Skl .
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Question 1: Calculate the clear sky insolation on a fixed titled angle of

40° facing south collector located at 40° latitude at (&) solar noom,(b)
at 10:00am, and (c) 2:00pm on the summer solstice. Ighdre =—tellected
insolation. -

Question 2: Calculate the clear sky insolation on a single-axis polar

mount collector located at 40°latitude at {izzgﬁEﬂij??ﬁp; (b) at 10:00am,
and (c) 2:00pm on the summer solstice. Ignore the reflected insolation.

-

Question 3: Calculate the clear sky insolation on a two-axis tracking

collector located at 40°latitude at (a](%ﬁi:;;;iiia (b) at 10:00am, and (c)

2:00pm on the summer solstice. Ignore the T ed insolation.
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