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Abstract: Compared with the trough concentrator heat collection system, the linear Fresnel concentrator heat
collection system has lower optical efficiency, but it has a cost advantage. In order to improve its optical and
thermal properties and reduce heat loss, scholars have conducted numerous research. Based on the summary of
the optimization design of the main reflector, the secondary reflector and the mirror field of the linear Fresnel
concentrator and heat collection system, as well as the thermal performance of the system and other existing
research results at home and abroad, the focus was on the shading and blocking, end loss, tracking error, dust
accumulation, optical loss caused by the geometric structure of the main mirror field and improvement measures.

A comparative analysis of several mainstream secondary reflection receivers shows that CPC-type secondary
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reflection receiver is the most practical. At the same time, the enhanced heat transfer between the heat absorption

tube and the working medium, and the heat loss of the linear Fresnel condenser using CPC were summarized, the

existing problems and solutions were analyzed, the future development direction and improvement measures of

LFR system were point out.
Key words: solar energy;  linear Fresnel reflector;

thermal performance
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Fig.1 Schematic diagram of SPLFR concentrator:
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Fig.2 Schematic diagram of LFR with parabolic reflectors™
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Fig.4 Enhancing the optical efficiency by moving the receiver™
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Fig.5 Enhancing the optical efficiency by increasing the length of the

receiver and moving the receiver®®
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Fig.6 Schematic of the proposed two-axis tracking LFR (1: Crank-rod

mechanism; 2: Linear actuator; 3: Receiver and its supporter;
4: Linear actuator; 5: Reflector and its supporter; 6: Slide rails and

pedestals)™”
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Fig.7 General scheme of the optimized LFR (1: West reflector surface;
2: East reflector surface; 3: Receiver; A: Tilt angle of the reflectors
and receiver; f: Angle of the east-west rotation; dz: Displacement

angle of the receiver)?®”
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Fig.15 Temperature field in the insulating material and around absorber

tube!
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Fig.18 Influence of wind velocity on the heat loss of three different LFC-receivers !''”!
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Fig.20 Influence of ambient temperature on the heat loss of three different LFC-receiver!'"*!
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