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Optical Geometric Method for LFR Mirror Field Arrangement Without
Shading and Blocking
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Abstract In a linear Fresnel reflector(LFR), every mirror row was used to track the sunlight in real time and to
reflect the sunlight to fixed linear receiver. Therefore, incidence angle and reflected angle of the sunlight and every
mirror row tracking tilt angle vary throughout the year. This makes the analysis of shading and blocking between
adjacent mirror rows very complex. The calculating formulae of sun shadow length and skew length of LFR mirror
row were obtained by the projective method. In order to get the relation of shading and blocking, shadow length and
skew length were analysed, for example the minimum mirror row spacing and etc.. Finally, a examples of mirror
spacing analysis and relationship of mirror elements arraryment and effective irradiance was given.
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Fig. 1 Schematic diagram of typical LFR condensing system
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Table 1 Only shadow considered, the distribution of LFR mirror field in the south and north side

Distances of tower base to the reflector’s rotating axis d /m

Reflector 1 2 3 4 5
North field 0 1.64 3.26 4. 88 6.49
South field 0 1.63 3.21 4.78 6. 34

6 7 8 9 10
8.1 9.7 11.3 12. 89 14. 48
7.89 9.42 10. 94 12. 45 13.97
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Table 2 Comparison of shading spacing and blocking spacing

Space between adjacent reflectors S,/m

Reflectors 1~2 2~3 3~4 4~5 5~6 6~7 7~8 8~9 9~10
Shading spacing of North field 1. 64 1.62 1.62 1.61 1.61 1. 60 1. 60 1.59 1.59
Blocking spacing of North field 0.21 0.24 0.32 0.41 0.51 0.62 0.73 0. 84 0.95
Shading spacing of South field 1.63 1.58 1.57 1.56 1.55 1.53 1.52 1.51 1.52
Blocking spacing of South field 0.21 0.24 0.31 0. 40 0. 50 0.61 0.71 0. 81 0.92
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