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Solution
The hot and cold inlet temperatures to a concentric tube heat exchanger are Tj,; = 200°C and T; = 20°C,
respectively. The outlet temperatures are 7so = 80°C and T., = 70°C. Phase change does not occur in
either fluid and there is no heat loss to surroundings.
a) Can this heat exchanger operate in a parallel flow configuration? If so, why? (2 points)
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Assuming the operation in parallel flow configuration is possible:

b) What is the heat capacity ratio (C) of the streams in this heat exchanger? (2 points)
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c) What is the heat exchanger effectiveness? (3 points)
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d) What is the NTU of this heat exchanger effectiveness? (3 points)
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TasLe 11.F  Heat Exchanger NTU Relations
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Shell-and-tube

One shell pass (NTUy, =—(1 + CE)"”In(-g%]l) {11.30b)

(2,4, ... Wbe passes)
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Cross-flow (single pass)

Coay (mixed), Coyy (Unmixed) NTU =~ ln[l + (CL) In(l - .«:C',)] (11.33b)

Coun (mixed). Cyy, (unmixed) NTU = - (—-I ) In[C, In{] — &) + 1] (11.34b)

All exchangers (C, = 0)
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