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1 A vertical cylmdncal furnace (I-m diameter and 1-m length) is used to heatup . .
~ “products using a radiating (infrared) ceiling. 'I'he ceiling and the floor are at 700X -
' and 400K and have emissivities of 0.8 and 0.4, respectively. The lateral
cylindrical wall is maintained at 300K. Determine the net radiative heat transfer at

each surface during steady-state operation.

A double-glazed window consists of two sheets of glass (0.8-m height and 2-m .
vidth) separated by a 2-cm air gap at atmosphenc pressure. If the glass
* temperatures are measured to be 18°C and 8°C, determin ate of heat transfer
throngh the windaw. Assume that the temperaitire of the g c:,lass is uniform over its
entire thickuess. By how much did the free convection increase the heat transfer

rate with respect to pure conduction?

3. A 50-cm diameter Invar (steel with 36% Ni) ball at a uniform temperatare of
300°C is removed from ahotkiln. The ball is then subjected to the flow of air at
atmospheric pressure and 27°C with a velocity of 5m/s. The surface temperature
of the sphere eventually drops to 200°C. Determine the _average heat iransfer
coefficient durmcr the cooling, process and estimate the fime required-to achieve

~Stich & coolng, Assume that the temperature of [ii ball is uniform at any timde.

Points: 1 {40%), 2 (30%), aud 3 (30%).
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