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Home work 4

Q1 It is required to evaluate the collector area for domestic water heating in January at latitude 32° (daily radiation in table 3) based on the following information:

1- Hot water consumption of a typical family in winter is 150 lit/day at temperature 55°C.

2- Collector efficiency equation given by the manufacturer is 
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3- Incident angle modifier for 
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Note: factor (a) of efficiency equation must be corrected hourly in order to find daily average collector efficiency.  
(Assume ambient temperature 15 and collector average inlet temperature 25°C).  


Q2 
A perfect parabolic reflector has an aperture of 7 m and focal length of 6.53m. The incident beam radiation normal to the aperture is 805 Wm2. The reflectivity of surface is 0.85. Find:

1- The minimum size ( to intercept all radiation) of a circular and a flat receiver.

2- By using the figure below what is the radiation intensity at the centre of the receiver. 

(Assume end effect losses are negligible).   
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Image distribution for perfect concentrators for non-uniform solar disk




Q3 
A PV module of 0.427 m2 has the standard specifications Isc= 2.9 A, Voc= 20 V, Rp= 0.75 at tamb=25°C, and Gt=1000 W/m2. Find the drop in the PV energy conversion efficiency when radiation is 700 W/m2 and tcell=67.2 °C. At the same radiation what is the area required to run 1.2 kW water pump. 

























































Image distribution for perfect concentrators for non-uniform solar disk


y distance from receiver centre, and f is focal length


Local concentration ratio is the ratio of solar intensity at position y on the receiver to the solar intensity on the aperture. 
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