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Example

surfaces closely approximate black surfaces. The base, top, and side surfaces

Consider the 5-m X 5-m X 5-m cubical furnace shown in Fig. 22-19, whose /
I
I
of the furnace are maintained at uniform temperatures of 800 K, 1500 K, and | o 3 )
500 K, respectively. Determine (a) the net rate of radiation heat transfer be- i I3=500K
tween the base and the side surfaces, (b) the net rate of radiation heat transfer Ramnininh
between the base and the top surface, and (c) the net radiation heat transfer | -~ /
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Example

A furnace is of cylindrical shape with R=H =2 m. The base, top, and side surfaces of the furnace are all
black and are maintained at uniform temperatures of 500, 700, and 1200 K, respectively. Determine
the net rate of radiation heat transfer to or from the top surface during steady operation.
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Example: Consider a hemispherical furnace of diameter D =5 m with a flat base.
The dome of the furnace is black, and the base has an emissivity of 0.7. The base
and the dome of the furnace are maintained at uniform temperatures of 400 and
1000 K, respectively. Determine the net rate of radiation heat transfer from the

dome to the base surface during steady operation.
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Radiation exchange between diffuse grey, opaque surfaces
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Net radiation transfer from a surface G. (1-6)G &k,
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Surface j
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Net radiation exchange in a 2-surface enclosure
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Net radiation exchange in an N-surface enclosure
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ymall object in a large cavity

Infinitely long concentric cylinders
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Example:

A gray body having a surface area of 0.37 m? has ¢, = 0.35 and T, = 407 °C. This is completely
enclosed by a gray surface having an area of 3.33 m’ ¢, = 0.75, and T, = 37 °C. Find the net rate
of heat transfer g, , between the two surfaces if F,; = 0.
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EXAMPLE 22-7 Radiation Heat Transfer between Parallel Plates

0.2 Two very large parallel plates are maintained at uniform temperatures
€y =1 T, = 800 K and T, = b00 K and have emissivities g; = 0.2 and &, = 0.7, re-
Tl =800 K spectively, as shown in Fig. 22-25. Determine the net rate of radiation heat
transfer between the two surfaces per unit surface area of the plates.

£, = 0.7 SOLUTION Two large parallel plates are maintained at uniform temperatures.
TE — 500 K The net rate of radiation heat transfer between the plates Is to be determined.

Assumptions Both surfaces are opaque, diffuse, and gray.
Analysis The net rate of radiation heat transfer between the two plates per unit
area Is readily determined from Eq. 22-38 to be
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Repeat Example: Consider a hemispherical furnace of diameter D =5 m with a flat
base. The dome of the furnace is black, and the base has an emissivity of 0.7. The

base and the dome of the furnace are maintained at uniform temperatures of 400
and 1000 K, respectively. Determine the net rate of radiation heat transfer from

the dome to the base surface during steady operation.
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