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Abstract

To study the effect of slope error on the optical performance of the linear Fresnel concentrator
system, a model of the linear Fresnel concentrator system with 16 rows of primary mirrors is es-
tablished using Soltrace software. On this basis, the effect of slope error on the energy flow distri-
bution and optical efficiency of the collector surface in the linear Fresnel concentrator system is
studied, and a strategy to reduce the negative effect by selecting primary mirrors according to the
maximum spot width is proposed. The results show that a certain range of slope error makes the
energy flow distribution around the collector surface more uniform, while too large a slope error
significantly reduces the optical performance of the system. By optimizing the concentrator height,
the impact of slope error on entry rate and light efficiency is reduced by 4.04% and 2.42%, re-
spectively.
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Figure 1. Energy flow distribution on the tube with
lower slope error
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Figure 2. Energy flow distribution on the tube with
higher slope error
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Table 1. Main structural parameters of linear Fresnel system
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Figure 3. Linear Fresnel concentrating system built

with SolTrace
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Figure 4. Light efficiency at different slope error
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Figure 5. Entry rate at different slope error
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Figure 6. Maximum spot width at different slope error
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Figure 7. Schematic diagram of primary reflector field
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Figure 8. Relationship between relative height of cylin-
drical surface and theoretical spot width
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Figure 9. Relative height and entry rate at different

slope error
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Figure 10. Relative height and light efficiency at dif-
ferent slope error
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