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1. Hot air at 2 atm and 127°C with a mass flow-rate of ] kg/s flows across a finned tube bank of
configuration shown in figP1 and exits at 27°C. Water at 15°C and 2 mass flow-rate of 4 kg/s
flows inside the tubes. The overall dimensions and geometrical characteristics ofthe hear

" exchanger are as shown in the figure. The material used for both tubes and fins is copper.

Determine: ) _ |
- 2) the total heat transfer rate and {he outlet temperatures of water; . S -
b) the overall heat transfer coefficient as well as the heat transfer.coefficients air and water = N
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Pil (assume engine oil) at 20°C enters a pipeline made of stainless steel and flows at an average 4=/

velocity. of 1 m/s. The pipeline is 200-m-long and is submerged in a lake of icy water at 0°C. It

- has.a 30-cm inner diameter and 32-cm outer diameter. Determine the temperature of the oil -
when the pipe leaves the lake and the heat lost to the icy waters. ' e~
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@A vertical exhaust pipe (12-cm ID and 12.2-cm OD) carrying combustion gases at 900°C (16%
COq, 3% H;0 and 76%5l;) and located in a large conditioned space maintained at 22°C is to be
insutated for radiation. To do so, the pipe is inserted into a cylindrical radiation shield (24-cm
ID and 24.4-cm OD) of unknosvn surface condition. The pipe s made of tumed cast iron and
assumed to have negligible resistance to heat transfer by conduction. The sutrounding walls are
made of rough red bricks with no gross irreZalanties and are assumed to bé at 25°C.

Determine the emisé’wity of the shield in order to reduce the radiation heat transfer betiveen the
exhaust pipe and the surrounding walls to one tenth of that without the shield. Find the net
radiative heat transfer rate per unit length of pipe and calcylate the equilibriurin temperature of S

the shield. Neglect conduction and free convection.efects.
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Fig.F1 Cross flow heat exciranger.
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