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FIGURE 12.15 Comparison of blackbody and real surface emission. () Spectral
distribution. (b) Directional dislribution.
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Directional
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& = Eﬁ(eaT)
’E,,(0,T)

O =E = (ﬁ I.(0,p)cosfdw
hemi

dd =dE =1,(0,p)cosfdw
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I(6 _
(0.9) dw cos @

_ do

dE
1.(6 =—
I.(8,4)cos 8 = dE = 13,
dw

E — dE
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| Radiative Heat Transfer

Selected Surface Emissivity (g)

» Afew examples of visible and IR emissivity are provided
in the table below;

e (visible)

Snow 0 - 0.82
Aluminum 0.30 0.05
White Paint 0.18 0.96
Red Paint 0.74 0.96
Black Paint 0.96 0.96

* The following is the greybody approximation for the E,;
(spectral Emissive Power for a grey body);

Ep=¢Eyn

g Radiative Heat Transfer |

Selected Surface Emissivity (g)

1.0
C L o
A table containing the 0 8; White ) I\M
emissivity of various surfaces "k enamel
can be obtained from the C \ | Plost
following web site at the 061 \J (aypeum -—
Lawrence Berkeley National & F o _
Laboratory at: ol XS g C'fv’ Wh'tei
'J Aluminum
WWW- L o commercial finish
eng.lblgov/~dwiprojects’dDwa LI\ T~ | ]
229 LHC.../emissivity2.pdf - , —
b polshed A T

0 2 4 6 8
Wavelength, A (um)
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o AbsorbedRadiation _ G,
Incident Radiation G
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— Gﬂ,abs (/1)
G4
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I/’L,i,absorp (2’9 99 ¢)

a, 4(1,0,9) =

1,:(4,0,9)
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Lo (0, 9)

a,(0,9) = 1(0.9)
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I/I,i,ref (ﬂ"ﬁ 0’ ¢)
Iﬂ,i (/19 99 ¢)
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pﬂ.,e(/ls 0,9) =

10



_ ReflectedRadiation _ G,
P Incident Radiation G

[ (0,0)
6 0, = 1,1¢
Py(0,9) L0.4)

where [, — total incident intensity
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_ Transmitted Radiation &
Incident Radiation G
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T, ta,+p,=1

p=1-a, since r,=0

a, =&,

So p,=1-¢,
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09, 0<6<40°, Guy=1453W/m?

Cor= {0, 0 > 40°.
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Absorbed Thermal Radiation = Emitted Thermal Radiation
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Absorbed Thermal Radiation = Emitted Thermal Radiation

aGA=EA
b

G=E,(T,)

aE,(T,)A,=EA,
asEb (Ts )As = gsEb (Ts )As
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asEb (Ts )= gsEb (Ts)

aS: 85
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a,=¢&,
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pa= 0.08 forall wavelengths (both glasses),
_ 090 for035um <A <2.7um
= { 0 for all other wavelengths
090 for0.5um <A< l.4um
= { 0 for all other wavelengths

(plain glass)

(tinted glass).
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_ h(detector size) _ d,
H(spotsize)  d,
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