5. The composite wall of an oven consists of three materials two of which are of known
' thermal conductivity, ky = 20 W/m.K and ke = 50 W/m.K and their thicknesses are: L, =
0.3 m and L¢ = 0.15 m. The third material B which is sandwiched between materials A
and C is of known thickness, Ly = 0.15 m but unknown thermal conductivity kp. T, =
20°C and the inner surface temperature {./= 600°C and the oven air tcmpcraturc@’;>=
800°C. The inside convection coefficient h is 25 W/m’>.K. What is the value of k. Also

calculate the rate of heat transfer per unit area of that oven.
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7. Some under graduate students at a university have rented a house in which the windows
are of single pane construction. One of the students is an engineer and like all good
engineers wishes to conserve encrgy and save money from fuel savings. She therefore
propo at_winter heat losses can be reduced by covering the windows with a

lystyrene insulation €Ki, = 0.027 W/m.K) during the evening hours. To estimate the

T nsi ication of 25 mm thick insulation panels 1.6 6mm )thick
istance between the glass and the insulation

outer surface of the windows is ho = 20 W/m®.K. With the insulation at the inner surface hi
@/m’.l( while without insulatio/mz.K. Calculate the percentage reduction in
cat loss when using the insulation. If the total surface area of the windows in the house
was A, what are the heat losses associated with the insulated and uninsulated

windows

house is heated by a gas furnace operating at an efficiency o
gﬁcf:fi .al g§2 P.T. per \bi.l. what is the dail% sa\gi;},gsy associated ‘\m
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13. Super heated steam at 575°C is routed from a boiler to the turbine of an electric power
plant through steel tubes@af 300 mm inner diameter and 30 mm wall
thickness. To reduce heat loss to the surroundings and to maintain a safe to touch outer
surface temperature, a layer of calcium silicate /m.K) is applied to the
tubes. The surrounding air in the power plant is at 27°C.”Assuming that the inner surface
temperature of the steel tube corresponds to that of the steam. The outer convection
coefficient i 6 W/m’.K. Calculate the minimum insulation thickness required to make

sure that the outer surface of insulation material does not exceed 50°C. Also calculate the
amount of heat loss per meter length ¢f the tube. e 't/;
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