Problem 12-48

The air temperature on a clear night is observed to remain at 4°C, yet the
water freezes that night. Taking the convection heat transfer coefficient
h =10 W/m?°C, determine the value of the effective sky temperature that

night.

The equilibrium temperature of the surface in this case is |
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Problem 12-58
Determine the view factors F_, and F__ between the rectangular
surfaces shown. | |

From Fig. 12-42,
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A =4— Reciprocity rule——> A F3 = 4375 — Fi3 = F3y =0.24
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Problem 12-77

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 ¢ = 0.7. .
The base and the dome of the furnace are maintained at uniform tempera-
tures of 400 and 1000°K, respectively. Determine the net rate of radiation
heat transfer from the dome to the base surface during steady operation.

“The view factor is first detenniined from

F, =0 (flat surface) |
£, + F; =1— F, =1 (summation rule)'*«._

' Notmg that the dome 1s black, net rate of radiation heat transfer

jfrom dome to the base surface can be determmed from |

in = "le = “5411[7120(7"1 754)
= (07 n(s m)? /4 1)(567x 107 W/ m? K*)[(400 K)* ~(1000 K) ‘]
=759,361 W

h .




- Problem 12-81

Two parallel black body disks of diameter D = 0.6 m and uniform
temperatures of 700°K are separated by a distance L = 0.4 m and
are located directly on top of each other. The back sides of each are
insulated and the environmental temperature T_ = 300°K. Deter-
mine the rate of heat transfer from the disks to the environment.

Fia = Fyy =026
F3=1-026=074 (summation rule)

net rate of radiation heat transfer from the disks into the environment then becomes
Oy = O3+ O3 =203
N 4 4
05 = 25314:0"(7},\ -1 )

=2(0.74)w(03 m)?][567x10* W/m® -K* )[(700 K)“'—(é'oo__ g)‘] ;-55_65 W






