ENCH 501 Page 1 of 1
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The University of Calgary
Department of Chemical & Petroleum Engineering
ENCH 501: Transport Phenomena Quiz #6 November 17, 2009

Time Allowed: 45 mins. Name:

Energy conservation is in everyone’s interest. It is suspected that commercial plattens (hot surfaces) for preparing foods
such as pancakes at restaurants waste energy, particularly when a fan is used to move air towards the chef so that he or
she is not too hot. This problem is to estimate the rate of energy loss from one such unit.

A rectangular hot plate is 1.2 m long and 0.8m wide. The first 20 cm of the plate, along its length, is
unheated. The remaining section of the surface is maintained at a constant temperature of 150°C.
Air at 27°C blows at a speed of 0.72 m/s towards the plate (and the chef standing at the side). The
air flows over and parallel to the long side of the plate, from the unheated section side.

a) What are the momentum, displacement and thermal boundary layer thicknesses at the end of the
plate - i.e. at the opposite side of the leading edge?

b) Estimate the rate of heat transfer from the plate into the air. Show important steps, including any
analytical or numerical integration.

Data: Properties of air at 27°C (assume independent of temperature in the boundary layer)
p=1.1774 kg/m®; p=1.8462 (10?) mPa s ; k =0.02624 W/mK ; C, =1.0057 kJ/kg K
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