	THE HASHIMITE UNIVERSITY
	FACULTY OF ENGINEERING

	
	Department of Mechanical Engineering




Objective:
The aim of this test is to determine the efficiency of a flat plate solar collector array. 

Apparatus:
The test array consists of 15 flat plate collector panels (1.75x0.75m), tilted 30° south.

Theory 

To determine the collector efficiency factors the Australian standard is used by introducing the efficiency equation in terms of water bulk temperature (Tf).


Tf = To + Tin - (( To - Tin)/ ln (To/Tin))




(1)


Eff. = Mw.Cw. (To - Tin) / (G.Ac)





(2)

Also,   Eff. =  a - b (Tf- Ta) / G

( Australian standard)


(3)

Where, Mw is water flow rate (kg/s)


G is global radiation on collector surface (W/m2)


Ac is collector array surface area (m2)


Cw is specific of water (4180 J/kg K)


The efficiency factors a and b are found by curve fitting the data between (Tf-Ta)/G (x-axis), and efficiency evaluated by Eqn 2 (y-axis).

[image: image1]
Procedure:
· A clear sky day is selected to carried out the measurements during the hours 11am to 3pm.

· Feed water flow rate is adjusted by flow meter valve.

· Wait till the system reaches steady state condition (about 5 minutes).

· Measure global radiation, flow rate, exit and inlet temperatures. 

· For the same flow rate repeat the measurements each 5 minutes for ½ hour.

Data sheet:
Table 1 Collector test measurements                  
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1- Tabulate the results in table 1.

2- Plot the data as shown in the figure below.

3- Find collector efficiency factors a and b and collector efficiency equation.

4- From collector efficiency equation find collector efficiency when radiation equal to 1000 W/m2 (keep other factors constant). 

5- What is the average clearness index ?. 
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