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Design and research of removable secondary mirror in high

concentrated photovoltaic technology

Guo Limin, Wei Ming, Yang Guanghui, Dai Mingchong, Wang Zhiyong
(Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The direct fraction of sun irradiation is used to focus on Fresnel lens in High Concentrated
Photovoltaic technology, electric energy is produced through photoelectric inversion. However, because of
many factors in practice like the low tracking accuracy of tracker, structure vibration by winds and
atmospheric scattering, the direct normal irradiation to the Fresnel lens can not be guaranteed. To solve
this problem, a removable secondary mirror whose shape was a reverse cone with no top was added
between the Fresnel lens and solar cells to increase the acceptance angle of the solar module. A design
example was given, and analyzed by optical simulation with the software of Solidworks and Tracepro.
The conclusion indicates the removable secondary mirror can increase the acceptance angle and improve
the irradiance uniformity of the focus spot.
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Fig.1 Optical path of Fresnel lens and the secondary mirror
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Fig.2 Solid model of Fresnel lens and secondary mirror
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Fig. 3 Concentrating effect of Fresnel lens and secondary mirror

F P 4 ] LS A AT R A R ok R S S R T
BT 110 SR A VG B A A e R R ST 35 2 R 22 R JROR £
5.9 FEILE 4.56, AGTEIAEIRHIESE 1Y 426630 46
2 4 AR B A5 S 1T A A RO SO 2.5 mm 1 K FH g
P BT 42 0, BIVIE IR R 5% B RN AT DR R A
BE 20 L B AR AL A OGS CRIE F] 100%

B 5 R 3 R 1 3R 6 25 114 6 2 230 5 R B B2
WEXLRE, mE 5 EH, 8 )R s
Je , AR VR B B B2 A T R B 2120 (A )
MR BHA BN 108 4L A BOL R A 30CR N
97.07% , i AR5 57 17 (4 B8 HE 5 1T %0 e i 4 A



% 10 A FAHE . HERARKTH YN KRR HPEEIT SR 3341
AT A A TEOEER 1 G2 3R N % 100%
WR B CERCRIE R T R A NAEE, (15550 3 4 i

R IR BH 6 T8 vk #E AT R B BB AR Y i
HOEVEA LU B B 3 R B SR A
25 bR KAy Lo AR MO R A B AT DL
FE U H A B H WA R T 10, I il RO &R 1R AL
KRR R, 17 L8 5 K RS R 24 4 BE U 22
WA BT R

2¢+006
1-6e+006

1-2¢+006

Y/mm

800 000

400 000

-1.25 -1 -0.5 0 0.5 1 125

(a)

“ﬁ Horizontal

1.9E+006 [- ’:f*ﬁ\n .JN
1.5E+006 |-

Vertical
{/ ¥
E 1.1E+006
EL i
>" { "
7E+005 |- '71 f

L 4 Wy
3E+005 N WU» )

0 z 1 1 1 1 1
-1.5 -1 -0.5 0 0.5 1 1.5

4y S B0 Ak e £ 1 T4 B LA ST 6=0°)
Fig.4 Trradiance map of focal plane of Fresnel lens with secondary

mirror (angle of incidence 0=0°)
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Fig.5 Relationship between combination concentrator’ optical

efficiency and tracking error(concentration ratio is 500x)
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