HEAT TRANSFER
CONDUCTION

Exercise 1
The outside of a boiler of surface area 30m2 has a lagging 40mm thick. The outer surface of the lagging has a temperature of 50(C, and the mean temperature of the boiler plate is 200(C. Calculate the heat flow rate through the lagging knowing that the thermal conductivity for the lagging is 0.74W/m.K.
Exercise 2
A composite furnace wall is made of fire brick (120mm thick), an air space (10mm), and an outside of building brick (100mm). Calculate the heat loss per m2 of surface area of the furnace and the interface temperatures when the furnace wall temperature is 1200(C and the outside brick temperature is 50(C assuming:

k firebrick = 0.72 W/m.(C

k air = 0.034 W/m.(C

k building brick = 1.33 W/m.(C
Exercise 3
Steam at 120(C flows through a pipe made of steel (200mm inside diameter x 220mm outside diameter). Calculate the heat loss per m length of pipe when the outside pipe temperature is 115(C. If the pipe is then covered with asbestos (20mm thick), calculate the heat loss if the outer skin temperature is now 30(C.
k asbestos = 0.12 W/m.(C

k steel = 54 W/m.(C
Exercise 4
A refrigerated truck has dimensions 8m x 2.5m x 2.5m. The outer skin is sheet steel (1.5mm thick) and the inner lining is timber (20mm thick). In between lies cork (25mm thick). The surface temp on the inner side is maintained at 0(C and the outer skin temperature is 30(C. Calculate:


· the total wall gain load (i.e. heat leakage),

· the timber cork interface temperature.

Knowing:
k steel = 54 W/m.(C

k timber = 0.11 W/m.(C

k cork = 0.04 W/m.(C
Note
Wall Gain Load: Heat that leaks trough a wall is known as wall gain load. This heat comes from outside the refrigerated area. There is no perfect insulation. Thus, there is always some heat leakage through the walls. Heat always moves toward a less-heated (cooler) area. So, if the inside of a space is cooler than the outside, there is always movement of heat from the warmer to the cooler area. Insulation is used to slow down this heat movement. Air conditioners and commercial refrigeration system are always subject to wall gain or heat gain from outside the cooler area.
