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Fig. 1  Optimize geometrical diagram of solar CPC
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INVESTIGATION OF THERMAL PERFORMANCE OF A TROUGH SOLAR
COMPOUND PARABOLIC CONCENTRATOR

Chang Zehui', Li Wenlong', Wang Shuai', Hou Jing’’, Zhang Jie'
(1. College of Energy and Power Engineering , Inner Mongolia University of Technology, Hohhot 010051, China;
2. College of Chemical Engineering , Inner Mongolia University of Technology, Hohhot 010051 China;
3. College of Mechanical Electrical Heating and Ventilation Engine, Inner Mongolia Technical College of Construction, Hohhot 010070, China;
4. School of Architecture , Inner Mongolia University of Science & Technology, Baotou 014010, China)

Abstract: A novel trough solar Compound Parabolic Concentrator (CPC) was presented in this study. The optical
simulation and experimental research were carried out. The relationship between concentration efficiency and tracking
error, receiver position and incidence angle were studied by using optical simulation. Based on the optical simulation
results, an experimental set-up was built to evaluate the thermal performance of the device under actual weather. Results
show that the overall ray’ s receiving rate of 82.26% is obtained at the tracking error of 5°. Its concentration efficiency
increases at the beginning with increasing the distance between the receiver and the device bottom and decreases when
the distance is increased continuously. In sunny day, the outlet temperature of thermal oil of the device under the
tracking error of 10° is lower than that of the device at the incidence angle of 0° by about 3 °C. The concentrator efficiency
of the device can be reached 65.04% when mass flow rate of working fluid is 100 kg/h.

Keywords: collector efficiency; incident solar radiation; solar concentrator; thermal performance



