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@A radiation shield is placed between two parallel plates The radlatton properties : and the
surface coudmons for each platc are as foHow ' S

. Plate 1: Tr‘lOOOI\, £=0.8
». Plate 2: T,=500K. £;=0.5 _
' Determine the emissivity of the shield in order to reduce the radiation heat transfer
D between the plates to one tenth of that without the shield. Find the net radiative heat
transfer rate per unit aréa between plates 1 and 2 and calculate the equilibrium

temperature of the shield.

. 2. Consider the flow of oil (assume engine oil) at 20°C inlet temperature in a 30-cm-
diemeter pi pehne at an average velocity of 2 m/s. A 200-m-long section of the pipeline
passes through icy waters of a lake at 0°C. The pipe walI is charactedized by a negligible

resistance to heat transfer.
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< a) Assuming the pipé vwall temperature equal to 0°C, determine the temperamre of the
oil when the pipe leaves the lake and the heat lost to the icy waters. _ N

1 b) Instead of the 0°C wall temperature assumption, one ¢an -arguethata 20°C wall -
lo temperature is abetter assumptlon. Dctermmc the heat lost by fie pipeline during its [_., comwr
passage in the lake. i el
c) In your opinionr, which assumption {a or b) is better to corrccﬂyrepresent the real
4 heat transfer behavior-of the pipeline in the icy waters. Explain.

o

Points: 1 (40%) and 2 (60% or 25%+25%+10%).
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