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The University of Calgary .
Department of Chemical & Petroleum Engineering
ENCH 501: Transport Processes Quiz #4 October 18, 2002
Time Allowed: 50 mins. Mame:

Problem #1 {5 points)

Heat |s generated al a constant and uniform rate, g° per unil volume, in a flat plale. The plate has a
{hickness 2L and it is contacled with a large reservoir of air on both sides at & lemperalure T_, The
heat transfer coefficient h is the same on both exposed surfaces.

If the plale was at an iniflal temperaiure T, before the heat generation started, use the Integral
Method fo derive a funcfion for the temperature in the plale as a funclion of space and ime, i.e.
T(x,1). Shoew all your sleps and stale your assumptions.

Problem #2 (5 poinls)

In cold elimates, heavy-gd-galhering plpes, pipes in oll refinories of eemécal plants exposed to ambiont arg aften “heat
\raced’, & mothod is 18 run an insulated elsckical cable of ribbon flament along the length of the pipe and pass a current
through the wire. Tho heal genarated is transletred 10 the pipa and il keeps the matarial fiewing within varm. You ane
instructed by your boss 1o heat trace 8 pipe using a thin ribbon coated with @ thin plastc layer, The plastc starts 1o sohion
nnd degrade al a temperaiure of 130°C. So you decided to conduct a test first

The ribban available is molybdenum, imm thick, and it is wide enough that you can assume it is an
infinite plate. The initial temperature of the ribbon is -8°C. You pass a current through so that heat is
generated al 39,192 MW/m®,

[a) If your test ribbon is uninsulated and exposed la alr at -B°C on both sides, whal is the value
for the heat transfer cogfficient (n) below which the ribbon surface lemperature will attain or
excead 130°CT

{b) For the candilion in part {a), what is the temparature at the midplane of the ribbon 35 aftar
heal generation starled?

Data: Praperiies of Melybdenum
k=118 Wim K ; C,= 0.251 kdikg K. ; p= 10,220 kg/m®
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