Problems [Ch. 5]
1. Saturated R-12 vapor at 320 oK condenses on the outside of a 2 cm-O.D., 1 mm-wall-thickness horizontal  brass tube, through which flows coolant water. At an axial location where the bulk temperature is 295 oK and the inside heat transfer coefficient is 4500 W/m2K, determine the average heat flux and condensation arte per unit length.

   [Hint; Using Eq.(5.2.30) in Text Note, iterate Tw with initially guessed value of 300 oK]
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2. The condensation heat transfer model can be obtained from the diffusion layer model with the heat and mass transfer analogy.  The figure shows a diffusion layer formed on the mass transfer surface during the steam condensation process from the steam-gas mixture.
It is assumed that the noncondensable gas is in mechanical and thermal equilibrium with the vapor. If the total pressure and mass fraction of noncondensable gas are given, the temperature of gas mixture and partial pressures of vapor and noncondensable gas can be determined. 
The heat transfer through the gas mixture boundary layer consists of two different heat transfer mechanisms: the convective heat transfer in the diffusion layer and the condensation heat transfer carried by mass transfer from the vapor to the interface.
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: (1)
[image: image3.png]


: (2) - Heat and mass transfer
The temperature difference in the film is small and thus the interface temperature is assumed to be equal to the wall temperature. Caculate the total heat transfer coefficient for following given conditions.
Given condition
	Total Pressure
	0.4 MPa

	Bulk(mixture) Temperature
	120℃

	Wall Temperature
	80℃

	Length of the wall
	1000 mm
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(Nusselt Equation)

	Natural Convective Heat Transfer ([image: image6.png]
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(McAdams correlation)

	Condensation Heat Transfer ([image: image8.png]
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	Sherwood number
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(Heat and mass transfer analogy)

	Schmidt number
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	Diffusion coefficient
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