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Part |: Energy Transport

1. Calculate the heat loss from a rectangular fin for the following conditions:

- Air temperature

- Wall temperature

- Thermal conductivity of fin
- Thermal conductivity of air
- Heat transfer coefficient

- Length of fin

- Width of fin

- Thickness of fin

400°F

550°F

55 Btu/hr.ft.°F
0.0025 Btu/hr.ft.°F

130 Btu/hr.ft*.°F

0.3t

0.8 ft

0.18in (15 points)
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2. One hundred pounds per hour of oil at 150°F are flowing through a 1.5-in. i.d. copper
tube, 10 ft long. The inside surface of the tube is maintained at 220°F by condensing
steam on the outside surface. Fully developed flow may be assumed through the length

of the tube, and the physical properties of the oil may be considered constant at the

following values: P = 55 Ibm/fts, C, = 050 Btu/lbm.oF, W = 1.45 Ib_ /hr.ft, k = 0.09

P

Btu/hr.ft.F. (a) Calculate Pr. (b) Calculate Re (c) Calculate the exit temperature of the oil.

(20 points)
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Part |I: Mass Transport
3. The measured value of ¢D,p for a mixture of 80 mole% CH, and 20 mole% C,H, at
313 K and 136 atm is 6.0 X 10° g-mole/cm.s. Predict ¢D4p for the same mixture at 136

atm and 351 K. (20 points)
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4. Liquid CCI, (substance A) in a tube evaporates into gas O, (substance B) at the
steady - state condition. At the liquid — gas interface, the gas — phase concentration of A
expressed as mole fraction is x,,. The distance between the CCl, and the top of the tube
isz,-2,.

4.1. Derive mole - fraction contribution, if A has very low concentration (convection
term can be negligible). (24 points)

4,2. Specify all assumptions used in problem 4.1. (6 points)

4.3. If the distance z, — z, is 17.1 cm, total pressure on the system is 755 mmHg and
temperature is 0°C. The vapor pressure of A at that temperature is 33 mmHg and the

cross sectional area of the diffusion tube is 0.82 cm’. Determine diffusivity of the gas

pair O, — CCl,, if evaporation rate of Ais 6.12 X 10° molefs. (15 points)
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