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April 12 Homework Problems
1.
Hodge, page 146, problem 2.
2.
Hodge, page 146, problem 3.

3.
Hodge, page 147, problem 5.

4.
Determine the efficiency of a solar collector with the following design and operating data:

· collector area = 3 m2,

· absorber plate thickness = 0.6 mm,

· copper absorber plate thermal conductivity = 385 W/m·K,

· absorber plate solar absorptivity = 0.95,

· Transmissivity of glass covers = 0.95,

· inner and outer diameter of absorber tubes = 10 mm, 11 mm,

· overall heat loss coefficient = 5 W/m2·K

· tube spacing, w = 0.15 m,
· bond conductance = 385 W/m·K,

· heat transfer coefficient inside absorber tube = 300 W/m2·K,

· ambient temperature = 18oC,

· solar isolation = 700 W/m2,

· water mass flow rate = 0.25 kg/s, and
· inlet water temperature = 30oC.
5.
Determine the stagnation temperature (the average absorber plate temperature when there is no useful heat) for the solar collector of problem 4.

6.
Using some software such as Excel or Matlab plot the efficiency of the solar collector whose data are given in problem 4 as a function of the inlet water temperature that varies from 10oC to 60oC.  Create one plot with curves for mass flow rates of 0.001 kg/s, 0.01 kg/s, 0.1 kg/s, 1 kg/s and 10 kg/s.  Prepare a plot of water outlet temperatures for the same cases.
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