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@A stainless steel "pipe of 12-mm innér diameter and 16-mm outer diameter js

used to carry steam over a distance of 20 m. The steam enters at 150°C with a
mass flowrate of 0.5 kg/s. The flow regime is assumed to be turbulent and as a

-result the heat transfer coefficient can be considered very large so that the
. temperature of the  inner sucface of the pipe wall and the steam temperature are
‘the 'same, - The pipe is subjected to an outside eavironment chiaracterized by a =
- heat -transfer coefficient of 15 W/m™C and ‘a temperature of 20°C. Determine

the heat lost to the suroundings and the exit temperature of steam. Find the
temperature distribution across the pipe wall at 10m from the inlet.

@ The pipe of problem 1 is now considered as a part of a double-pipe condenser

used to condense the steam by removing its heat content. In general, faster the
heat rate exchanged between the steam and the cooling fluid, better is the
performance of the condenser. To enhance the heat transfer mechanism, the pipe
is surrounded by a set of circular fins as sketched in figP2. The fins are made of
aluminum and have a diameter of 30 mm and 2 thickness of 2mm. The distance
between fins is 3 mm. The cooling fluid flows in the annular space with a heat

transfer coefficient of 50 W/m?°C apd an average temperature of 25°C.

Determine the heat lost by the steam and its exit temperature.

3. Another application of piping carrying steam is district heating. The same pipe

as in problem 1 is now buded in the earth at a depth of 50 cm and atalocation
where the conductivity of the soil is 0.9 W/m°C. The surface temperature of the

- earth is’ assumed to be constant equal to 10°C. Determine the heat lost by the .

steam and its exit temperature, -
!

4. Assuming that the fins used in problem 2 are optimized so that the final shapeis

as shown in figP4. Considering the node distdbution given, find the
temperatures of nodes 1 and 2. Neglect heat resistance in the pipe wall.

Poiats: 1 (30%), 2 (30%), 3 (15%) and 4 (25%).
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