
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.9
dir
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n
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earth surface,direct earth surface,diffuse dir diff
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π
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θ
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earth surface,direct earth surface,diffuse
Solar irradiation  q q   ′′ ′′= +
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cross sun

sun 2 2 2

Earth Sun Sun

1.39e9 0.25A D 4
   6.7e 5 sr

R 1.496e11 1.39e9 / 2R R

ππ
Ω

−

⋅
= = = = −

++

dir diff

2 2

 I cos d I cos d
π π

θ ω θ ω= ⋅ + ⋅∫ ∫

= ⋅ ⋅ + ⋅∫ ∫
sun

incident dir diff
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cos I  d I cos d
Ω π

θ ω θ ω
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1112.

n
I ( )i n

I I cosθ θ= ⋅

θ

earth surface,incident
Solar irradiation  q   ′′=

( )i

2

 I cos d
π

θ θ ω= ⋅∫

2

n

2

 I cos d
π

θ ω= ⋅ ∫

22

2

n

0 0

 I cos sin d d

ππ

φ θ

θ θ θ φ
= =

= ⋅ ∫ ∫
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π θ θ θ
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emitted  into the given solid angle
emissive power  q   ′′=
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e

0 4
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θ θ θ φ
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e
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for integration

see Problem 12-9  
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1712. emitted  into the given solid angle
emissive power  q   ′′=
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