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Problem 1 (25 points) . . .
Consider a tiny drop of water of diameter of D floating very slowly in air with a velocity . The
temperature of air is T The relative humidity of air is ¢.

It is known that the average Nusselt number is 2 for such a small spherical object. Assume that
the Sherwood number also equals 2 according to the Reynolds analogy.

(a)  Express the average heat transfer coefficient % in terms of given parameters and

properties of water and/or air. For each property used, clearly list it and state what it

represents in the table below. An example for the Prandtl number Pr is given in the
table.

(b)  Perform an energy balance analysis, and derive an expression for the steady-state
temperature of the water droplet, and briefly discuss how the temperature of water droplet
will be solved. Assume the evaporation rate is very small so the change of the diameter of

the water droplet can be neglected. List properties you used, what they represent in
the same table below.

Assumptions [2 pts] - List assumptions here
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Table of the Properties used in Your Answer, identify it is air or water properties or both,
and at what temperature they are evaluated [6 pts]

Pr Prandtl number of air
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Start your answer to question (a) here [S pts]:
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Name

Problem 1. - cont’d

Start your answer to question (b) here [12 pts]:
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