7-Nov-2019, rev 10Nov2020

Michigan Tech
CM3110 Morrison HW 5

Answers to Assigned Problems:
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See assignment. Answer: 23 kJ

Problem H: Answer: 8.9kW/m?2.

Geankoplis 1.6-3 (note: the mass flows should be per sec) Answer: 76°C
- o = (3e) (p2 — 2) 4 SeR ar — SeR

See assignment. Answers: T = (4k) (R“—1r“) + T Ty, al >

Geankoplis 4.2-4, modified, see assignment. Answer: % =

b
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See assighment. Answer: see TA or instructor.

Geankoplis 4.1-1: 40 W /m?

See assignment. Answer: —430 W /m?

See assignment. Solution: see TA or instructor.

See assignment. Solution: see TA or instructor.

See assignment. Answer: a) 1100 W /m?; b) 92 W /m?

See assighment. Answer: 37.5°C

See assignment. a) —900 — (—17,000) W /m? (1 sig fig) b)0.0028 m/W
c) 0.0058 — 0.012 m/W d) 0.022 — 0.69 m/W, 2) e) oil side heat
transfer coefficient dominates.

See assignment. Answers: a) —16,000 W /m? b) higher magnitude of
flux

15. Mechanism . % h, %
Condensing steam 1000-5000 5700-28,000
Condensing organics 200-500 1100-2800
Boiling liquids 300-5000 1700-28,000
Moving water 50-3000 280-17,000
Moving hydrocarbons 10-300 55-1700
Still air 0.5-4 2.8-23
Moving air 2-10 11.3-55

Reference: C.J. Geankoplis, 4t edition, Transport Processes and Separation Process Principles (includes Unit Operations),

Prentice Hall, Upper Saddle River, NJ. Table 4.1-2, Approximate Magnitude of Some Heat-Transfer Coefficients, page 241



