[#2%gsmanesaessn

EEFRIK

He T IR 2 B P ik Jie 5 B4 5% O BH RE RS X
FOea RERFVEE5E

G, WE, NAkE, GEL
IR B K2 ML TR 2% B, Wimd TR 411201

FEE AR T B A (R0 B T BA TR % B A (0 AR LA BT B R AU RO AR . R DGR IR ER T i d L TR
ARG BT P TR T SE T BRI AR BE () LB TH B B LT T B IR AS LB E R R B AR (R ) FITE e BE B 43
(NDSE SRS O RS Re i 2 m A, R L i 5 0 R AR T L ZIRIG . DFon 4 SRR Al X ROk #R sk
AR - b 3R K B S BE I B R [ 4% Ge b 4 Al 20 RO 8K S A7 0 T 3 T T2 I 4 O b R AT D L B
S BT T 2 AR 1 35 50 TR AR BB U 4 AR NV T 5 AR BE 1 A B WAL T S W E G R 4 2 AR 1 B AR T AR Ak L R
WA 8 AL F T R 90 2 A 1) — 2 7 2 3 1Y L (B AR AT /N SR AR SR BE T T K T R 150~ 200 mm ; 3R A S BE G
W B TH 4 5 2 i B OC FR R 2 T T R AR L B 3] 2 AR BN I 5 T A B 1) 2 AR K BB T T R R /DN
B AR WA AR TR B (E SO0 LR (B 235 B 50) , LI SR £ RE I I AS B T A AR AE L A SR D
THE Tz W 41 21 438 T oAU B2 AL 1) 2 26 o B O B R B S0 M . SR, Y £ =8000 mm R, =4000 mm.N=5 H
AL T 1830 mm 7 B B, R AR SGHERE it /0 A AR R 50 G A KRB R e AR 7. 3, Bb R i R SR AR AR R E A
FRGIa R /S

EEE O WYEIE ;s B AR PR ARAE ROL AR s SRR s bR RE s SRR IR T

FESZ%ES TK513.1 XEEARERR A doi: 10.3788/A0S202242. 0522002

Focusing Characteristics of Solar Trough Concentrator Based on
Parabolic Mirror Rotating Array with Same Parameters

Yan Jian , Tian Yong, Liu Yongxiang, Peng Youduo

School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China

Abstract A novel low-cost trough concentrator based on the same parabolic mirror unit rotating array is proposed.
The optical analysis model of the concentrator is established by ray tracing method, and the influence of key
parameters such as mirror focal length (), mirror width, position of plane receiver, radius of rotating array (R;)
and number of rotating arraies (N) on its concentrating performance is studied in detail, which provides an
important basis for the design and application of this concentrator. The results show that the novel trough
concentrator can concentrate solar energy well, and it is different from the traditional parabolic trough concentrator,
which concentrates parallel light at a certain point, but concentrates light “dispersedly”, and it has the potential to
realize uniform focusing energy flux distribution on the plane receiver. The reasonable receiving position of the
focusing spot will change with the change of radius of the rotating array. Generally, it is appropriate for the receiver
to be located at half of the radius of the rotating array, but to obtain the minimum focusing spot, it needs to be
moved down by 150-200 mm. The width of focusing spot increases exponentially with the mirror number,
especially when the mirror width is large and the mirror rotating array radius is small. The larger the radius of

rotating array or the smaller the mirror width is, the more concentrated the focusing energy flux distribution is and
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the larger the peak concentrator ratio is (50 in the calculated example). In this case, the focusing energy flux

basically shows the characteristic of Gaussian distribution. In addition, the installation height of the receiver can be

reduced and the energy flux uniformity can be improved by using a smaller radius of rotating array. In an calculated

example, when f=8000 mm, R, =4000 mm, N =5 and the receiver is located at 1830 mm, the energy distribution

of focusing spot is very uniform and the concentration ratio in most areas is stable at 7.3, the concentrator is very

suitable for concentrated photovoltaic/photothermal applications.
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Fig. 1 Schematic diagram of novel trough concentrator

based on same parabolic mirror rotating array
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Fig. 5 Focusing energy flux distribution of novel trough concentrator under different mirror parameters.

(a) d,=100 mm; (b) range of d, is from 200 mm to 400 nm
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