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Abstract: Solar concentrator is the key component of Concentrating Solar Power (CSP), which has great impact of the
wind load and production cost. The wind load can make the condenser move thus deviating from the theoretical position
and affecting its efficiency. The efficiency and cost are the most important factors to be considered in the process of
building a Solar Thermal Power Plant (STPP). The main research of this paper is to optimize the concentrator structure
with ABAQUS Finite Element analysis software on given wind load with different places and structure in order to re-
duce the displacement of concentrator, make full use of the material and reduce the cost. This article is to calculate the
wind load value of the concentrator by simulating the system with the liquid software then obtains the displacement of
the concentrator and analyzes the force of key parts. Therefore, we can adjust its arrangement and design to achieve the
optimization purpose.
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Figure 1. The values of wind and wind torque under typical work-
ing conditions
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Table 1. The mechanical properties of Q235A and L1SG
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Figure 2. Finite element model and meshing
2. ARTRBE MAER 5y

THRI R eI TR, I ERR T, 3R
ZANHTE, Rl initial . step 1. step 2.

RIS L B SR G, A TARR
A, BRGER I — I e B SRS (IR F 3l , N7 (85
B, BHARBORIE ), i B s, IR
A, FEANIKA I Ay [ e v, 53— Al B A
Rk, 750N 20 934 5464 Boundary Conditions fif 4
SO IR BN BOE AL, H S A NSk
e E HHEE . Ml FRAR AR SR AR 23 428 initial )
#, JFAES: Propagated 35 420 M.

R A GG PR E—Fh, EJ)
R, B+ KA. F, EE A step
19, RN#E J#Ed, QI E ) Gravity, JiE
] N5 XPVER 7 E, HAELE Propagated 2 Jim 45
AT . AT step 2 T, INEUREGT, A
W X # fir LAA 77 Body force 78 sk 21 5 k45 L,
AL T-TH 77 Surface traction. %77 Pressure 25, 1K1
FR R B 2B e Tk SR B B . TH, G
FOO TH RS 0 T 52 3006, AR 58 T i # S v

4. BRI ARTMUSR

K Flunt BFTHEAS IO BREL, N 2 A
FIZRCAA IR T, A ABAQUS 17 [R TR fF
THRARI RS h &g — A RITHIALRE UL R TT o
i 3 R RO B A RS K, WETE S
PN 13.6 misitf, FEIFDA 60" LAEMLE, Fot
BEALAL i K RIEO LA e A M Tl . BRI, ASCEL
B 2 o S5 R R R AR 1y 60° IS 4 AT (o B oW LA
X BT A R T AL et

Copyright © 2012 Hanspub

RETROL AR LA 7 A

K 2 PrsBotisam R BROuE. 8. M
HE VAL A 4L, AEAR 0 H 3 E s sk et BLEOR
SRR, IEROGE IR LR S s B ARG AR
HA ST LLRAT A B OB A B it ol
BOBAR AL JEJE  FAy &5 # i R 5 R efl
B0, e 77 2RI A PR TCRE R A S R T AR
A RE R EINEH S, AR X
N, AR E P . ASON B 2 R Ot E
ZERREAT T e B BRI B, ERRIRA R, A
B, NSO VEARSI SO A B T .

41 ZBHREANKL

AL T B S5 I & 3@ FTr, ARz A B
S AR, hF A BSOS R R AR A BR G TR
B, SRGE T 2 7E B far 1F THIVE F I8 A2 15 1 1 F
I, FEHEME SR a0 b 3, # R EZ
PR AIHIVER, A T2 Rk —2, JEH ROk
B =AN S EARE R MR b, X FEAFR T 22 Rk
MIERIE . RIILTA%E a. b BRI, MK a®, 4
b ZE, it 7 b BB SN, W 3(b) s .

T 52 B IERES b B2 2R 7], FEH R
BN AEE a R b, RE T INA S AR T

a

@

(b)

Figure 3. Armsstructure: (a) TypeA arm; (b) Type B arm
3. XEHEM: A BYE; hBEXH

17



T ABAQUS [ K FH

BHRHREIE . 223t 13.6 mi's YA IE S WA BR 7T
i, SRR 2

2t 5, AL B AU SOE S IR E] T U AL
SRR (VS RSP 2

42 RUERAFRITHEER

X 2 i RO GER G AT S S B AR T
RESEA RSF LA BT A BARAL . S8 A B 7 AL
AR FER AR R FEARAL 540 Ak T TRk 5 R
o XA S M ECRR ST T 8, B ARAL AT
Ja B A = B o b, il 4 Bros.

Bl 4@t ar i SR e ds S M BT i KAy 3.7
mm, & 4b)Ak 5 8 i ALy 2.83 mm, f7f%
WNT 24%. B4, (a) B AL X EGE B T (b)
BTt X sk, R Ui () B 3 A Bt 22/ ()
Bl HTAIERR, SOCHMEREMAR, KM R
A DU AR AL 5 R 58O 38 10 3R O 3805 B i TR A i
OEEY A

5. Zit5RE

AW T — PR BHRE SR G2 A BR 7o 1 Hi T 5
AL, AR TR 2B IR . R R D
FARATT I, ST 2 FRBOGER AT T i BT
k. b jE g E RIREEZ) 47 kg (8%), i
Rl KALRE M 3.71 mm Jg/bE] 2.83 mm, b L
2100 24%. TR T IEIS R T FRARAE = il i &
A, REBEBCRME . AR P BEFA L i 4R
BT ESHEN S, AEHEENTRERSE

DA b A 7 32 R AR R B I R AL A AL
Wti, BEARIABIRAAL H I, (LS
SIS S ONIE AT i E NN i PS
RIEEHE. R TP R BT e s
PR 5 RCHCERIRE R R, AR EBRM AR
JE RNBEZ BN G AL RS, I ELFE BT AR 5 (1
iRz, BB iRz, FOLBRE R 2SS

Table 2. The arm displacement values of different framework
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Figure 4. The comparison of the condenser displacement distribu-
tions before (a) and after (b) optimization
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