37.34 An object with a surface area of 10ft?> and a surface temperature

C.

D.

of 40°F gains 1000% through a combination of radiation and con-
vection. The ambient temperature as well as the temperature of
the surrounding surfaces is 80°F'. The emmissivity is 0.8. What is
the convection film coefficient?

. 1.7 Bl

hr-ft2°F

Btu
3.1 hr-ft2°F

Btu
3'8hr-ft2°F

Btu
5'6hr-ft2°F

Radiation and Convection are both applicable and together make up the total heat gain.

Qt = Qco’rw + Qrad
Qconv = hAAT
Qraa = 0eA (T} - Ty,)

Qt = Qconv + Qrad = hAAT + ccA (71:1 — T;lo)

Calculate the heat transfer resulting from radiation. Be sure to use absolute temperatures i.e.
degrees Rankine.

Qrad =oeA (Tq4 - T;Lo)

Btu

B
hr - ft?°R

Qrad = <0.1713 x 1078
hr

) (0.8) (10£2) {(540"3)4 - (500°R)4} — 308.8

Subtract the radiation from the total heat gain to determine the heat gain from convection.

. . . Bt Bt Bt
Qconv = Qt - Qrad = 10007u — 3088711] = 69127u
hr hr hr
Solve for the convection coefficient.
Qconv = hAAT
_ Qconv (6912%) Btu

h

- - =1.
AAT = (1082) (80°F — 40°F) ~ " hr - f2oF

Answer A

539



