12.5-8

RADIATIVE PROPERTIES OF REAL SURFACES
emission of a real surface is absorption of a real surface is (¢.6)
EMISSIVITY compared to emission of BB (6.6) ABSORPTIVITY compared to absorption of BB,
g A
Ly ¢
Spe'cti"a'l directional . 1,.(4.67T) (1238) Spectra{ d.irectional = L (0.6) (1247)
emissivity: 1,,(T) absorptivity: 1,,(9.6)
Diffuse s e: ST
Total directional e = 1,(0.6.T) (1239 iffuse surface Total divectional . 1,.(6.6)
emissivity: ¢ 1,(T) - absorptivity: ¢ 1,(¢,0)
J 1, 4 cosOda@
Spectral hemispherical € = E,(T) (12.40) Spectral hemispherical @, = G s (1248) = 2z
emissivity: E, (T) absorptivity: G, _[ I, cos6dw
2
J I,,cos8dw J &,,1,, cosOdw .[ @yl cos 0dw
A 2z 1 =
= = — | &,cos0dw
71, (T) 71, (T) 2‘[, b ‘[1/1,1 cos@dw
2z
T E, (T) dA if irradiation is created
Total hemispherical e - E (T) _ (12.36) Total hemispherical O (12.51) by emission of a BB at
emissivity: E,(T) E,(T) absorptivity: G temperature T, :
G, =E, (To)
T e,E, (T)dA [G d2 [@G,di  [aE, (T,)dA
& step-wise _ 0 % step-wise =2 — =2 - = OM
£, variation of &€, E, (T) a, variation of a, ,[Gi dA ,[Gi dA JEM (];))dﬂ
0 0 0
il e 4 A % a, 4 3
[Ey(T)da  [E,(T)dA [E,(1)d2  [Ey(T,)dA
4 0 4
A [um =gl +&, +... 2 [um =q +a, +...
s L] £, () £, () S L] E,(T,) £, (7,)
€ depends on o depends on
surface temperature T €=6F,(T) + & F,_,(T) +.. source temperature T, a=a-F.,(T)+aF_,(T)+
G, " ”
REFLECTIVITY 12.6.2 the fraction of the incident radiation TRANSMISSIVITY 12.6.3 G the fraction of
reflected by a surface the incident radiation
x transmitted through a layer
L ((15'9) = Ly, (¢, 0) 1y ((ﬂ, 0) 7= G Garen i G vans @ ‘:l layer of a
G ) G ) Gl hate semitransparant medium
1, (8.9) 1., (9.0 1y (0.6)  special y
1= 2= ( )+ - (#5) P = = (9.5) sz?ec r.a Gy = Gran +Ghren + Grans
I, (¢.0) I, (¢.0) 1,,(¢,6)  directional opaque surface rabs - - Gy
’ G s spectral
T == hemispherical
1= 0a,+p, P, = G/l,rej spectral 1= a,+p,+7, G,
G, hemispherical
1=a+p, 7 =G ol
p = & total I=a+p+7 G hemispherical
1 =a+p G hemispherical
' When emissivity and . ) .
. : . ,
KIRHHOFF'S LAW 12.7 Kirhhoff's Laws GRAY SURFACE 12.8 EFFECTIVELY GRAY in [4,,4,]
absorptivity are equal?
Surface is called gray if: &%
surface and surroundings at T, surface is in a €, = const
thermal equilibrium with o, = €, gy 1) surface is diffuse: J
, (12.68)
the surroundings at T,
A [4am]
aG = E
di : : G,
a =€ iffuse surface |
aG = €E,(T,) g Y (12.67)
2) and € & & do not depend on A: 2 [um]
aE, (Tc) = €E, (Ts)
£, =a, =const
thermal 2" E,
a=¢ a=¢c equilibrium or
gray surface 2 [m] 2 [um]
(12.66) A 4
That is why the Stefan-Boltzmann Law is for gray surfaces: q,'.;,, =¢cE-aG=¢ I:O'T;‘r - O'TS:,:I




