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Solar automatic tracker based on parallel mechanism

HE Xin-sheng, WANG Bin, HUANG Fang-sheng, ZHU Wen-jun, GAO Chun-fu
(College of Engineering, Zhejiang Normal University, Jinhua 321004, China)

Abstract: In order to solve the problem of two-axis solar tracker with high cost, low efficiency and difficult to spread, a new parallel mecha-
nism of low-cost solar automatic tracker was proposed. The new parallel mechanism with solar panels was used as a platform, the changes of
6 DOF position and orientation could be acquired higher tracking accuracy. The gravity center of solar panels and platform center with sup-
porting plate of the universal wheel can be solid together and the universal wheel as pivot. The edge line with pulling solar panels can change
the position and posture, and also the required torque is extremely small, which can reduce the tracking energy consumption and obtain more
power output. The experiment results show that the device has high tracking precision, low drive power consumption. Compared to a typical
two-axis solar tracker, the drive power consumption of motor can be reduced more than 70%.

Key words: solar tracking; parallel mechanism; tracking accuracy; drive energy consumption

N T LSRRI e L F AR R
0 5 = 5 KHREHL M H XA 4T K IR AR .
KIS S HR I sh g P 100 T REReis SUE TR ), AT S
2 SRR LA P 3B 50 B 0 A hﬁ%fﬁ?iigéAmﬁﬁ%ﬁM%@mm&
e b i A9 56 4 B K D A o o % o Bk ST ARSI 3 AR IR
AT T o S B A R R R T DL R
° 5 B R i R 23

SR AR e - BRERIREERRT HEELER
ST 01430 S B RRU SR P A - :

B T AR FE AR (L e T 2 R
Y A== a6 Hy v A iEd j{ 3 O o . o
MEHDEAR K IHRE L IR — T H B EBRERRIARE o o0 bt ke PR AR T 0 P, A

W s H #2011 -08 -01

ESWH: BLKARR AL I H (51075371) s WiilA #E T % D5 H (Y201120857 ) s Wiil48 4Bkl 95 B 5 B (2010-1-102) ;
LI R 2% 7 4 554 BE B 30T H (KJ20100018 )

YEE B HHTH(1979 - ), 55, WRgIL A, PR, A, EEAF GO IREOR, PLH & R 3 346 75 1 A BF 5. E-mail ; xinshenghe @
126. com


http://www.a-pdf.com/?product-split-demo

H1

BUBTTT, 55 BT3B B 19 K BH 3 B - 63 -

WP i 1 — Pl T 7 R IR AL 114 K BH R SR B
BRI RORETH o] B AR BEREIR ERERRT L =

1 PLAREs
ARBFGE BT I A B

LA 1 Bz
e

VR
S 514

S

\

EVibz )

T/
il [l
s I ‘

 —

() B B 3 LB (bR B 35 B FE AL
CREPNFTEE

R S AR IR AL | IR IR [ ALAG AL
o SCAELSH BRI = A SO, 0 = A R Al H itk
17 STAR ML R BB P 47 B A28 B A 2 1, [ A =
P SCRER] BB R A, AR . = A 2R T e —
AR, =M BB IR, RGeS -
TR PHRE R M AR AT AL A O [ AE — e . IXAE—3K,
K FHBE e A i E ol o A IR AR v T = s O
B 32 3o FE=FMSRH 3 MR B — &
IS 1 4% IS AR LR S5 A , 43 J 5 4 A — i e o
PR E AR N 2 b, U — v i o B BE S AR R AT
AL MUK B 1A FE EFL I, 4 Btk 2R e A B, T
R A 45 LR 5| Zdd ) 4 22 sh4E . 3 475
21 iz s el K FHAE AL B AR A ST UL . i
TRFHAEM A E ) £ 2R T =M, RS
JyHE B AT A SR A . B S A RIS A
P18 A BH R BR8P BB 174 T 4 K A BIK
AL L, K BHAE AR A FE A ORI, iy R T
AR Bl . — 9K Bl AL A R R b K FH BE K HL 4R
L, SR IR AL FERE B, Wl H A R RE R
KRR o WA, T 3RS R B R AR f 648
P FIFEAR N, m] DU N D3R e LR 5l , i i 4
A REMRZ .

=AMICAEAR Y 3 BRI A F X K P AE
HL AR AR 5 Sl AT B A, ] IR 977 1 3K 3 i i il B i K
JRIR A A B FEL L A 114 156 7, A 290 o [0 A BH e F
B o

PR E R AU (T — o L A IR
WA PR . ABFTEAEFEA SAL 120°6] B 3E 3 4
bk 5 EBHEIERER T Aol T 1 48 5 2R A = A
REE L AGIA A IE . BT S i A s 3l B Rl #%
WoAGILN LR iEsh, 3 MK iRzs), il LIS
BURPHEEH MR 6 > A B mesh . SEGERIFFIRES
AT EL , 255 8 1) o 40 AN 2 UL v Bl T R
L, R JCHE ) R 2k, 2 — 2 AR T BRI
A ARSI 3 A FNE T LM b, 7T LA
AEFHBRESHEA DI RERY A CF T, PR UL B BE FE e A 14
FLIRATEAE IR b TR T 3 AN AR T P 12 B
H T AR HRAE A 29 TR R 1 9 1)L

2 RS

2.1 BHIREAR

LA E RBP4 KA B K B e = s, B
ERFARMETT R w5 R 7 2 %
JERASASEIN A BH 7 57, 0 5 A5 R PH O 4 AR B2 e 1
A ) A 22 , >4 00 26 8 4 B RN, FAA TAIL A ]
X FHBE HE bR 199 057 2 , 3 K BHOG 4k 5 K BH RE vE 3
MO0 B BTk 2 % 1 e A, SEBXT K FH =5 B2 A F
AR IRES . XA RT3 2 S B iR 22 ,
Ko, FL B S S

AR B A WABH , A 1R g Ky 2 0155
BRSO R, T AR PR T ke st 0T i
MR AR, BRI —Hh X A
(] PRI BH 7 S0 £ v JBE A AR S 2, R B s T
VRS AR Ry B[], 2 FRAH R A9 A FH 5 57 1 L e BE A
IR i s 7 1R A A R A B
PR i, P A AN R A RS 2l (22 3k 3
FEMIERS . &I RS B HUIX R R H R B 7 i
£ e BE AR RS , AT LD R SO S 3 1 T AR A% 8K
I, ST B . XA OIE IR AR BT RE SR, AT
PITEARART KA T A , AFAE A0 n) i SR 4 B 32 B o
M e Y BREORG B, K PH B PR AR A S A A
AR AT DA B S R T 3 i a HU R S R A B
A XA 0 AR AR ME BE B o [ B 2y L AL T
FERYHERE L Z  7EIK B F ML Y L B F K PH B & 42
HEAYIELL T, K FHAE & H I A 450 25 & AR s
X AAAE— A I U 1 1 () R0, 5 22 A6 IR kG B2 LA
A .
2.2 EHIRFEHK

B BT RGRER AN 2 s



T % 29

.64 - Bl H
)
= % g
1= e vensy
l\‘l‘ﬂ)fﬁj‘) -
£ B0 P

B2 fdil R GHER

P IR ARAT A PH 7 67 S i B A5 R, e e s o]
pi e PN S U PNy S PN S S
BN BT LR B, Azl A 5 A A RS it
(PN E S M TP €1 e ke S A EAPN
(77 A L BEAR AR R P PR 5t A B A%
o R RS fCASRANT I, 20K S5 3R
2 3 ALt L E I Bl (R BH A H b ARk 21 0
¥,

TR AR A RSB, TR AR A 3 P

MRo
SR |"u'jf§£f‘> SR £‘> PIRCRIR AR
T A et % & IR

Iy (}: A 812 (}: el B

K3 R

SARGEM HAT WA A6 T 1) - BRALA AN ], 1225
B IR PR R4 AT, i TR B BE L i Al
AHRAE IR , A LR i, B HE ANk A — L8
e SR ] LR AT ia 3, i R AT R iz sh iy
MR 25 Bl iz S, w] LR A AE BT HERE
B i A AR, By T K BH BE F AR 55 A4 IR 4 [ %
JIrati A (T3 )

3% R

BB RERLE 2258 B, LATR RS LA E T 07 22 3%
IR PHBE A HL AR ST A% G0 WA A PH R B2 R S8 L S AT
FEBETT A ShERLER FR S8 R0 B, R A ] I 2 1) 2
DR AT XS IR 5 SR 5 LA 58 W K FH R B R G LA
JAWFFE B4 A Sh R ER R S8 X G, X HL AR Bl e
PEAT XS IS
3.1 ZEINRILLLRE

AW FAHIF 3 (10 W) B BH RE i bl , 1
H— B 5 1 Y- 1R 30° A7 1] [k) R [ TR, D — B

PTALLG PR ER A b, feJm — B2 AR AT
BT A SR B b, (AR 20 B 3 Bk
FHAE L M AR ) R L DR

5 IR AN [ P 1) 14 22 F Zh 250 L BN 8] 4 o
Ro

12
1

PIW

" e [ E R
—O— (LG PR R
A HiA A IR

0
8
6
4
2
0

ooooooooooooo
e e e 2 2 2 e e 2 2 2 <2
ooooooooooooo

K4 RHRIIRM

&N 4 AT LA Y [ 2 CE 14 K PH BE Fa it A 42 K
PR EE R 6.3 WAL 58 PR il R B %) K BH BB HA, Al 4
R IHR A 7.8 W, [ 3h BRES A9 K FHAE ALt A 4> K
SR IR Sy 8.4 W, [ BRI Y 4 K K e FU I E R
BEHEINT 33% , LA G ERER G N T 7. 7% o [ 5E
BB R BHEE R ALK R 1.5 h ZE A ki
RG0S BREE AR B R AR B T 5 b SR E
LR R A R AR, B SRR A PR B
3.2 AREREEERIEIBENFEEEXTL

R AR IR AR Ry S HE 254, R BH RE Al 1) =
TIYE IR IEAE I b, UK 5l K B RE b 28 25 A8 A 1) e
T B ESS 1R /N ARG oAl ) 2 2% 8 r i 1 10
R R B L, LA 1 kW K PH A L AR 1], 7
ANTR) A BB TR, 124285 T 15 15 0 A il K B R 2
R K Bl s FE R R X EE AT 5 BT o

— o.00k —e— (GAPANR R T —a— A A

10 15 20 25 30 35 40 45 50
PR/ (min/K)

KIS SRS e B X LA

HIPE S al A0, A S BETH 0 BR R 2RE 5 4 e P ik
BREZSCEAN L, SRSl GG & T MR 2, 2o e e midih
PREFHCE IS 48 A FE LAY 174 1R SLPrilse T, %
GE IR S A A2 2 A 100 W R B R AL, A
WP BT Y BR B2 BRI 3 A 15 W B i
Blo UKl R HLEERE AT A, ASBIE TS BEit 3 B 42 Tk
B, JEHCY TR BR FHAE K L R G, 55 A o



H1

BUBTTT, 55 BT3B B 19 K BH 3 B - 65 -

e .
4 BERIE

AWFFEBLT AR EH B S ER S S G R
PHBRERE B AR EE, A PEASHE A5: QOSR BT 2L 9 1R L
18], AT R P R P 4 J S AR, T AR F vl i o
A RAE SR L TR AR AR, WK 1 (8 FH P Sl i i AT
B BT B4 AR 5 PR R FH RE AR 134 T - R 4% L, L
VAR SR L, AT LA SR /N 0 R S8 IR S Y U
SCEGAS RAEN] 122 B HAT BRI B 7, SRS AR AR AY
Finio

PR E LA TR A IR R RN B, LA R
4 IO FH R

2 2% L #k ( References) :

(1] B3 B, T4, 48 . 4 Sl R BH B R 4 i F ]
FRE D], ks T/, 2008, 12(5) :2544-2550.

(2] X R, XS0, L5 . RFDE A ShER A & i
I HUR S ,2010,38(9) :45-48.

[3] ARDEHALI M M, SHAHRESTANI M, CHARLES C. Ener-
gy simulation of solar assisted absorption system and exami-
nation of clearness index effects on auxiliary heating[ J].
Energy Conversion and Management, 2007, 48 (3):
864-870.

(4]

(5]

[10]

[11]

[12]

R R SRR RAIAR GRS T %

[J]. Al PFEA=RETE ,2007,25(2) .85-87.

MUTOH N, MATUO T. Predicion data based maximum
power point tracking method for photovohaic power genera-
tion systems [ J].
ence, 2002,28(3) . 1489- 1494,

KASA N, IIDA T. Flyback inverter controlled by sensorless
current MPPT for photovoltaic power system [ J ] . IEEE

Power Electronics Specialists Confer-

Transactions on Industrial Electronics, 2005,52 (4) .

1145-1152.

W . BT VB AN ETE ME LS St S

B TLT]. BRI, 2010(6) :56-59.

VESFP, 2 R, DAL . Al XOR B AR # A v B B 42

RGBT THF LI & 5 6, 2008, 16 (11)

1635-1637.

JU&E, ARWHT . ORI B SR RG]

HLFH AR ,2009, 19(5) :139-142.

& FLRRE. Eahle g bR s it S

L] BRITHL,2010(5) :32-35.

e, MR R . T T ALY R BH B R A 1 R g ik

i J]. AL THE,2010,27(12) :63-66.

af g E %, IR . — R R K H B 3R ER R

GRFFELT]. e TR ,2010,30(3) :159-163.
[wiE:k A

A

(EEH 61 )
52 3Lk ( References) :

(1] bt pEEHIEFE . GB/T 6398-2000 <4 J B4 kH % 55 24
Sy AR T IE S ] At R B HOR W R,
2001.

(2] XSAE . TR P74 dy BN EE 505 M. K
U WIR R EAR A, 1997.

(3] B, i, B, 3T CCD FRMRmN 57 2
ok Jrik )], PR S A Zhik, 2008, 37(6) @ 55-
57, 59.

[4] VANLANDUIT S, VANHERZEELEA J, LONGOA R, et al.
A digital image correlation method for fatigue test experi-
ments[ J]. Ptics and Lasers in Engineering, 2009 ,47 (3-
4).371-378.

[5] DIAZ FV, ARMAS A F, KAUFMANN G H, et al. Nonde-
structive evaluation of the fatigue damage accumulation

process around a notch using a digital image measurement

(8]

[9]

[10]

[11]

system [ J]. Optics and Lasers in Engineering, 2004, 41
(3): 477-487.

T 5, BEF L. 7F LabVIEWS. 5 P& [ f 5 —Fh — 4
wE R AL [T]. v E WL AR, 2005,31(6) : 104-
106.

B IR . Labview8. 2 Bt by g 45 1k v BLA i 28 48 1O M 4
[J]. #HlS#EHIN A ,2009,36(1) :30-32.

KT, B 0. LT LabVIEW 912 3l 5 il 2 5 1 oF
FELI]. Tl #EHRIHSEHL, 2008, 21(4) : 26-28.

FMOT . TR AR HOR (1 22 50 2 B P ) R 52
[J]. BOTRHUEE, 2006, 25(22) : 54-57.

S . S Tashil R A S LR R L]
B HLAR, 2004(3) : 95-97.

CARRICA D O GONZALEZ S A, BENEDETTI M. A high
speed velocity control algorithm of multiple stepper motors

[J]. Mechatronics, 2004, 14(6) ;. 675-684.
[4RiE:9k ]



