MEEN 461-501 Heat Transfer Fall 2016

Homework 12
Due at the beginning of the class on Tuesday, December 6, 2016
12.71 A ditfuse surface having the following spectral charac-

teristics 1s mamtamed at 500 K when situated mn a

large furnace cnclosure whose walls arc maintained at
1500 K:
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(a) Sketch the spectral distribubion of the surlace
emissive power £, and the emissive power £, ,
that the surface would have 1f 1t were a blackbody.

(b) Neglecting convection effects, what 1s the net
heat fux to the surface for the prescribed
conditions?
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12.93 A very small sample of an opaque surface 1s imtially at
1200 K and has the spectral, hemspherical absorptiv-
ity shown.
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The sample 15 placed nside a very large enclosure
whose walls have an emissivity of 0.2 and are main-
tamed at 2400 K.

(a) What 1s the total, hemmispherical absorptivity of the
sample surface?

(b) What 1s 1ts total, henuspherical emissivity?

(c) What are the values of the absorptivity and emis-
sivily aller the sample has been in the enclosure a
long time?
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12.102 A thin-walled plate separates the mtenor of a large
furnace from surroundings at 300 K. The plate 1s
tabricated from a ceramic material for which diffusc
surface behavior may be assumed and the exterior
surface 1s air cooled. With the [urnace operating at
2400 K, convection at the interior surface may be

neglected.
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(a) It the temperature of the ceramic plate 1s not to

exceed 1800 K, what 1s the mmimum value of the
outside convection cocfficient, /,. that must be

maintained by the air-cooling system?
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