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Home work 3

Q1 
Calculate the temperature of a plate exposed to a solar radiation of 700 W/m2 and a surrounding temperature 25°C, if the surface is coated (use table 6):
a- White paint.

b- Flat black lacquer.

(Note: assume no heat loss by convection, and plate reaches thermal equilibrium with ambient, i.e. received radiation equals emitted.) 
Q2 
A flat plate solar collector is located in Amman with the following specifications:
- Collector surface area is 3 m2.

- Collector tilted angle 30°.

- Plate to glass cover spacing 25mm.

- Mean plate temperature is found from (Q1-b), and plate emittance from table 6.
- Ambient temperature is 25 °C, and wind speed is 2.4 m/s.

If solar radiation measured on horizontal surface was 800 W/m2 find:
1- Solar radiation normal to collector surface at noon time on January 17th.

2- Heat loss coefficient from collector top surface.

3- If heat loss coefficient of the collector back and edges are 15% of top loss coefficient, find the total heat loss coefficient.

4- If heat removal factor is 0.877, and transmittance and absorptance factor (τα = 0.87) for normal radiation, find heat gain of the collector when inlet temperature 25 (assume normal radiation).

5- If water flow rate 0.01 kg/s, find exit temperature.

6- Using the same above specifications, find the heat gain on July 15th. In which season the collector efficiency is higher, winter or summer?      
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