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The temperature of the gases in the furnace is 1800⁰F.
The heat transfer coefficient on the inside of the furnace
is 37 Btu/hr-ft2-⁰F. and the heat transfer coefficient for
ambient air outside the furnace is 5 Btu/hr-ft2-⁰F. The
ambient air temperature is 70⁰F. The overall heat trans-
fer coefficient for the furnace is most nearly

(A) 0.104 Btu/hr-ft2-⁰F

(B) 0.213 Btu/hr-ft2-⁰F

(C) 0.345 Btu/hr-ft2-⁰F

(D) 0.467 Btu/hr-ft2-⁰F

Solution

The overall resistance to heat transfer per unit area is
obtained by adding up the individual resistances per
unit area. The overall heat transfer coefficient for the
furnace is
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The answer is (A).

When conduction and convection (but not radiation)
are the only modes of heat transfer, the overall

coefficient of heat transfer, U, also known as the overall
conductivity, overall heat transmittance, or simply
U-factor, is defined by Eq. 17.32.
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The overall coefficient is usually used in conjunction
with the outside (exposed) surface area (because it is
easier to measure), but not always. Therefore, it will
generally be written with a subscript (e.g., Uo or Ui)
indicating which area it is based on. The heat transfer is
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When heat transfer occurs by two or three modes,
the overall coefficient of heat transfer takes all active
modes—conduction, convection, and radiation—into
consideration. In that sense, the overall coefficient, U, is
defined by Eq. 17.34, rather than being used in it.
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Example 17.4

A 100 ft2 (9.3 m2) wall consists of 4 in (10 cm) of red
brick (k = 0.38 Btu-ft/hr-ft2-°F (0.66 W/m·K)),
1 in (2.5 cm) of pine (k = 0.06 Btu-ft/hr-ft2-°F
(0.10 W/m·K)), and 1

2 in (1.2 cm) of plasterboard
(k = 0.30 Btu-ft/hr-ft2-°F (0.52 W/m·K)). The internal
and external film coefficients are 1.65 Btu/hr-ft2-°F and
6.00 Btu/hr-ft2-°F (9.38 W/m2·K and 34.1 W/m2·K),
respectively. The inside and outside air temperatures
are 72°F (22°C) and 30°F (-1°C), respectively. Deter-
mine the heat transfer.

SI Solution

Convert the thicknesses from centimeters to meters.
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Cory
Comment on Text
this 12 in/ft should not be here, as the denominator already has ft2




