
Abstract 

    Renewable energy is the energy that is available in nature and does not cause any 

pollution. Solar energy is one of the most important renewable energies. The researchers 

encouraged to use solar energy in the energy supply of the industrial facility and 

domestic needs. In the current study, the design and analysis of the thermal performance 

of the parabolic trough solar collector were studied. The construction of the solar 

collector was made of 1.5 m length and 1 m width. An aluminum plate of (0.7 mm) 

thickness was used as a reflector and it was covered with a solar film. A copper tube 

was used as a receiver and painted with a black color to increase its absorption of solar 

radiation and covered with a vacuum glass tube, which was installed at the reflector 

focal point. The components of the collector are installed on the iron base, which moves 

in two directions. The first movement in the top direction manually, to get full solar 

reflection along with the receiver, the other movement will be horizontal on the axis of 

rotation by a step motor to track the direction of the sun. Therminol VP-1 was used as a 

heat transfer medium because of its ability to transfer heat at high temperature. The 

solar collector also contains a heat exchanger that is used to cool the oil with water. The 

oil passes through the shell and the water passes through the 25 mm copper tube coils. 

The experiment was conducted on the parabolic trough collector under environmental 

conditions of the city Kirkuk, located in the longitude (44.343°) and latitude (35.398°) 

for four months, starting from March until the end of June 2018. The solar system 

operating condition was carried out under the oil flow rate of (0.014 - 0.028) Kg / s and 

water from (0.01 - 0.044) Kg / s. The practical results of the solar systems showed that 

the highest temperature difference between inlet and outlet of oil was about (20.36 °C) 

when the average of the direct solar radiation was about (517.53 W/m2). While the 

highest amount of heat gained by the water was at the test on 26/3/2018, which is 

estimated at (1374.73 W.h-day), the maximum thermal efficiency of parabolic trough 

collector was obtained in April and was about 69.33% when the ratio of mass flow 

between oil and water was equal, although the direct solar radiation rate for the 

experiment day was lower compared with the other days. As observed in the application 

of ASHRAE Standard 93 (1983) on laboratory results for all experiment days, it 

produced an equation to calculate collector thermal efficiency of the solar collector and 

it is acceptable compared to the equations obtained from the other researchers and as 

follow:                     η𝑡ℎ = 0.6461 − 1.3146 ∗ (
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