View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

R RES: 10384 nRE R

5. 19820081152997 UDC

B R}

M+ F M ® X
Je i BY K BHEE Byt seav i it A HIME

The Design and Production of Grating-based Solar

Concentrator

BSHIMEE: 5 B8BIR
T ol & FR: B 2 s
WXRZHE: 2011 &£ 5 H
WXEHAHE: 2011 £ B
FRRTFEE: 2011 &£ A

201M £ 5 B


https://core.ac.uk/display/41424984?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BIIXRFEFAL R R

ANEAZ AR SCREARNAE IS T T AL 5E AT TUR . A AR
GRS HA A NBUEEA O R R MW FUER 48 30 rh DU 24 5 2 1
PR, IR SRR (R AREAEA ARSI GRAT) ) -

Tk, ZEHALR SN ( ) W (D IBFFREA, R1F
( ) R (4D S dh e s, £ ( ) SKE T K

GEAE L EH5 5 RS RE R 51 5T NS Ie S A4 0K,  RAT ILT A W N 2
(1, Al AAEREBIA . )

PN (B4 -

£ A H



BITRFEF AR A E A AER

ARNFFERETTRZERE (R N RIC E 2G5 AT LM INED) S RE
DR B AIE A LA 018 3G, I ) 258 B 1 T B e U IE S A A8 S (R dE AR
AT FRD  SCVFSAALR SCHEN R TR S B A L BR PR B T . fif Pl
ARNFEETTRZERG AR SO A 1 AL il 22 6 18 SOt o Hidis e it
TR, R AR SCRORR U ZC g AR, RATREED . 4En sl e sls
LR S VAT

AR T

C D LaEITRARER R SH ERE M RE AL T A
H s, s e i i Bl

C ) 2ARE, EH B

G 7E LA AR REAE 5 4T s i AR N 2% o IR H A8 SR DA TR
FIRE R AR ELHIAALB I, RAEETRAIRE R 514w 8 AR S0y
NATFENR S WA NFAHE K], BRARTF AR, B Bk
o D

FAN (B4) -

F H H






W

"mE

FICIEARTEAR W] LA v AFH e LTt 1 e 0 383 RN B AIRO AR 2R G K HiL A
A, FERBHBETTACAIRIE A st A7, 0 AT T o MR g 2 ik
AR AN TR PO KA AEZ )G #E (Luminescent Solar Concentrator,
LSC) AFJy— Mo I FOE A B PR e R e, B DAIHAR S T A e ROy WA
MARFHIOCHS, LR 5] ORI 2 IR TAR H BN BIX — U T 7T

H M LSC #EARIBAER =T 28K, IR B AL G F 45 55
TITHEAT T — . HETY LSC R FiE £ 2 /IR T2 e kw7t b
T, X a1 2R M A AR ) ot U Ay s — B (OARGE . #HXX — IR, AR S Bl
LSC ROCHAA LAY, KOG AT N RIS Gigrh, i1 1 el B R FH RE
Fotds, IR IIeVEREHET 1 HAT UM S

ARSI S A A ERAE LU L T

LB G, 8O SR BT IO CHE RO RESOC A3 0L 7R, XL T
PRI RBEAT T e, IR S 7o, BOLE SRR RE S ML S S S S HU
KF, M MR AR B RE SROC A8 IO O I B AR A T LR

2.1, R OG5 2 B B GSolver A1t i I8 B 454U 07 H R
Tracepro X P2 ST R AT I oL B, X FEEBIEME NS —RIHED
Pt I ATES 2 (38— JOE ST R G AT ) 5o aomg
H HTRWESHRRR, PSS E KD S8k BEOCR mEdE, R)5
7t Tracepro WM JFHEAT 07 H LM . X IESZ AL PRl R ALK D SO0 2%, 15
HEIEE R 2] T 4.4%M 9.7%HEE6RCE, HINERI T 7 BRI A
[, GPRERY], S ST R OGEE S M BA RIFRIANE, EHROGIEERG
a WP R B INEH, W] DA ROt T8 a5 A ARG Byt FE AN B2 e T Y
U EE Iplih



W

3. 8Jm, N VIR AR SR TARR Al BeE, R SCRIE s BalE T
T SOe AR, MR 7 HSChR AR RS, JF 5 DAk S HCE R 0 07 1 S A R
BEAT TXSEL, SRR WA I S AR AT AL HERA AT AT FEAY .

REI: BRKH; TOLRPHAER G MBI OLES: GSolver; Tracepro

I



Abstract

Abstract

As the concentrating photovoltaic (CPV) technology can improve the efficiency of
the solar cells and reduce the cost of the PV systems, it is quite important for the
development and exploitation of solar energy and also one of the hot topics in the
field of photovoltaic. Although Luminescent Solar Concentrator (LSC) emerges later
as a new form of CPV, it is attracting more and more attention of scientists for its

unique advantages over the traditional concentrator.

During more than 30 years since the birth of LSC, great achicvements have been
made in research on fluorescent materials, base materials, device structure, etc.
However, the present studies on LSC mainly focus on fluorescent dyes and those on
concentrating model are quite rare, which still need further exploration. Consequently,
on the basis of LSC, this thesis applies the grating to CPV and produces a grating-

based concentrator, the performance of which is also simulated and tested.

Research of this thesis is mainly composed of three parts:

1) A physical model of CPV is built theoretically. By introducing how it operates
and inferring the relationshpp between performance parameters and
structure parameters of the device, the concentrating principle and model are
elaborated.

2) Simulation experiments are made about the model by making use of the
diffraction grating analysis program GSolver and ray tracing program Tracepro,
which mainly includes two parts: according to the computation and analysis of the
relationship between diffraction efficiency (both of the first order diffraction
efficiency of transmission and diffraction efficiency of reflection) and the parameters
of the grating, the appropriate grating parameters are selected to generate grating
surface data; then the model is built and simulation experiment is also carried out in
Tracepro. The result shows that sinusoidal grating and rectangular grating
concentrators both exhibit a wide angle of acceptance and good energy uniformity on
the exit plane, with the collection efficiency of 4.4% and 9.7% respectively. If they

are designed into multi-layer structures, the spectral range can be extended efficiently
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Abstract

and radiation flux of the exit plane could also be improved.

3) To verify the reliability of these two programs’ cooperation, a grating-based
concentrator is made and its performance is also tested. The data obtained in this way
is compared with those got from the simulation experiment, which proves that these

two programs’ cooperation is accurate and reliable.

Keywords: Photovoltaic; Luminescent Solar Concentrator;  grating-based

concentrator ; GSolver; Tracepro
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