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Abstract

In order to solve the problem of dust accumulation of solar panels, a solar roof cleaner is designed.
Based on the size of solar panel and controller, the cleaning machine frame is designed. Based on
the driving mode of DC motor and the working environment of the sweeper, the walking mechan-
ism is designed. Based on the requirement of waterless cleaning, the brush cleaning mode is se-
lected, and the cleaning mechanism is designed. Based on the working condition on the roof, the
auxiliary structure is designed, including running track and parking space. Completed the selec-
tion of DC motor. Combined with the corresponding control system, the sweeper operation debug-
ging, the test results show that the solar roof sweeper structure is reliable, stable work.
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1. 518

X B e HL AR R TI AR A 23 51 S R AR KR T %, OREFISCR TS v (R 5 o AR R B ke BaR st
[1] [2]o BAAEH FRIBRAE T 2 N il mbRA. 9ok aiEmEm. YUk R3] - FRIE
REBRGM S, NTERERER, AR, HRKHRE B 7w e, R Rk
o TGS i BARAET A R AR K m, ANE A B AU 402K 77 77 G 10 5 P 2 TR N A 9T 4R
5 BT AR LGR39 R R S B P B b ORI P P60 o WA A2 H AT 5eiE 4 2 TR BH g
HAR G BE 77 30, AN A R AR RIS i, R HRNR b B2 AT PR 2> =] (07K K BH A8 BRI ARGE VS HL A A
- BiF(RAYBOT), #it GEKKO A& )77 i SERBOT 25[4] [5]. HL2s NiEVE RO, I H il BLSeaixd K
FH BE HL AR ¥ 7 I B 3IE e, (EAS K JHE (6] (A2 H RT3 L IIE s pLEe A B e B R 24 BROA AL
w, A TREE N R TR RAIN S, HARIBRUFIIERE7]. EXTXEEN, AR TEEREN
PHEE R TR ZE RS T . ASIE B BRI BN, S8 iGNNI ES 4 B v FIAH SC A 1 Y

2. FR®

K BHAE R TUE LI ZE AR T BEZR « TEA RIS SR AR BT N LB KIE 1, AT EATRE AT 1A 200 K,
TAE AT EERRRE s BENFUR 5 Ak A b AR 40 A S HE AT FE AR 2 7] 2 om 2238 1] B8, A & s B, FIFK
PHAEFEHL, SeBlE B4E, 52, 4 Amat, MRS HoRa e nr 58] [9].

ARSCBEE E N T B R LEA RMBUR A B 1 )2 T2 2 Ra AT, HAUMUMEE /) 3 BT S I LIE
0. ATENM . EENMER D . FTH M 2R KPHEE IR & it JEHEBHL. Tikd
Bl PRACEEE . JEENEHIEEEE, KA iEapsm s fZ 0T wt, RS rTRIEZRIAT ., HARE
K KPHAERIENR: 12 VDC; HMREH: 12 VDC, 4.2 AH; EHHEHNL: 12 VDC, HR LR ENL;
BEEAL: 12 VDC, ERLHIAEHL

3. BRNERET
3.1 EANERET

FESLE 7 BRI i LA A e . 2235 B st R a2 00 3 A . K PHAE AR =885y . b, KPHAE
H AR TSR E AR, A E IR, RSV RGN, Z2ErEsb5E i, MRYE H it
W&, 1RO R 12 VDC KFHBE AR, SH 9 1340 mm * 280 mm * 35 mm. & HIHLAR5E L3
W e &, WS EL 500 mm LA, MOSFEIHLIA RSO —HOK BH AE H AR K B i E—
AN EHI R KR . SRR E N 1340 mm, 6] &I 500 mm, #AMEK R EE N 1840 mm. K
FHBE FRLIAR 95 280 mm, Z¢ 25 PIIL 25 B 10 mm (4, I - AME G ) B, i 0L 58 5 8 52 D 304 mm,
EENMERRE 1 R, RSPS8E 1R
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Figure 1. Outer frame structure
1. SMESSH

Table 1. Frame dimension parameter
= 1 ERRTSH

RGeS 12VDC KB fg Fith AR il BRI Ab 5

R~ 1340 mm * 280 mm * 35 mm K <500 mm K*%i: 1840 mm * 304 mm

Pt & A RTS8 & I AR R B . RSN R AU DU H BT LB
fige, PrUlER R, NSRS E RS, RNy D EE, PR, Sk
B A I HR I 22U, Prisct i sl & &l 2 P

Figure 2. Control box
E 2. #=HE

3.2. {TENMAILT

JATFENN T2 Aok rafL, JRshfh, SRshse, BREmas A E A . TENEIIE 3 Fir.

W L@ WBHENLEZ S STE o, AT A SRS LA BRI SRS AL, b B O AT A SRS HAL
fEhO@: stahifeha, EEWSRYT ARSI, Eas 5. v T RIEZAT KPR MR R
LBl 8 L B R RNGE S M ELE R, SRRSO H o (RN O 1 R AR 2R O MERE 38 AN ) RS PO £
BEEDR, RAeshih =B, @A O ATIER .
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Figure 3. Walking mechanism
3. 1TENA

@ JHENIEPIE LT, PulmEEMREIETR, RIOECNEE, iU T IEERTEE
TR, WERERRIARREEREAERK. FREEENPIT ON, LAEHTZEE
FolE B fEAL B b, AR BE A AL S — i B, IRSIE ML ATIEAT . 5 R PR IR 3 il A0 — AR B AT
WAEAER — S B, AT IRUE BRI BE R A B G SRR, BRI IR S HE 2 2 E, B ERE
%9 70 mm, BARRSHE 4 Bk

26.40
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Figure 4. Wheel
B4 Fi

WA ©): F TR s (SR E, B TRl i S A LIER:, 7ok, s
SEshim . B, Bchhds ZARYE 1L 3h 71 O N RAR HEAT 1L 3

[ e A [ 5 AR D Xl PR LA A% Sl b SR (1 S 4% A sl el ol 3o B s JA i 7 i e £ [ S AR L
SE MR TS B A 2 B A AR T 5 B e fUAE . [ e =M, SR AR AL 2 A B E AR
©, EmEATERS NSRS AU R E, H A A 5 PR,

SR PR E A, AN 6 Fos. HpILA b R R A, R R R TR
&, [FR S HERE s A

A T EER, AR 7 Fran. T EE AR TR E L S A B, R R — g S
PR, HEE =A BN R 230
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Figure 5. Motor mounting plate
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Figure 6. Intermediate fixing plate

& 6. ElEER

OQO omo OQO

Figure 7. Lower fixing plate

B 7. TEER

3.3. FEMM

TS LLEUE TR, Bkl 8 frn. RfRER SR L OMER, 285 R P [ 5E 72 2
W EEIR] . EHEBRIE N &0 T RS, RIS 0O L, i LR S BRI — RS .
TR @ R 454 RE ORIETE ST R RCR I T ML AO A% B i A3 Bt AR THT RIS 2135355 -

Figure 8. Cleaning mechanism
[ 8. B4
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3.4. HEINAEIE

1) HEPLs T HuE

BMFAPEREOC, PIAGE B = 2R A RER . FIRHE L0 22— IR R 5
BEE A TTAE, Bikit TR TTREEATHOE, WA 9 PR, BV AEPIE N1 FRIET

]

Figure 9. Operating track
B 0. E1T4iE

RCEEDIREZ IR VA any

FENLELATE LA NAEA AR Frab i E . OIS LI TR 8K 2 R AE R B L, AR
I 1]z A0 T AN AR RO (8] o 107 (RN T B IS AL m 2D 6K R GE TAE SR 208 — MBS AL
. FEENETEERIDCRERNE CRE. FHA EE R E — ST K, HIFHENET 2%
fr BRI, 2 fhshItoc, BTG RIEAT . FHEAPUE S A 10 Bros.

Figure 10. Parking space
& 10. {=HUL
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4.1. KIRFhEEHIESR
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ST E IR A EALIEATIE RS, T30 20 e FH A 5] 284 5 AN [ 980T LG Py LRI ]

RYTR & bt e, H LT AR s s MR A, MOEH B AL, Ca: JEENTER
18 b B 7 ) T A2 8 /144 300 N, BER B PS4 T B 20 8 mimin, FAALEE R L N 12 V, 250 AR N 70 mm.
TR SELTE BRI R BN 0.45~0.7, HX 0.55, HLHLGH IhEL 22 W,

RS R E#7 5 GPG-05SC HiML, FLEARFARMIE % 2 B,

Table 2. Motor technical data
= 2. NG

Eiths) HEIV H34 r/min HHEIMN*m HLL/A i E
GPG-05SC 12 3000 350 4.17 30

4.2. BT

RIETE AV S5, TR 4y, ok, EHVERET . M AR & it Rys0L L
ZOR, RIS & R E S i, ARSI TR AR B Rt . SR T TS HL R RE AR
RUBCRRAE LS, R B B R e 98, (AR ar K AORE sl AT i fa it i A 5 S B AR 2 K
K3 PR

Table 3. Battery technical data
= 3. EEMIRAKE

LERs) WUE IRV 78 HLHLIUA A HEIAH T mm HE Kg

YTX5L-BS 12 0.7 5 114 *70 * 105 25

B I AT B R BT A B I, it s RN AT AR LA /N, TS S LE
SR A IR T AR AN T3 AT T LA Bl ol S8 OB AR . A UGE LI BB REAR T2 60 W, fith
RN 18V, ezl & i /s il il 2.

5. EINRIAREBR

TEANET B 2R AR I 11 s, N 77 uiRsE R s, RIS &, R
S B e P R P2 210 [11] [12]. SRR KR R e o] B
K BH E AR ) 22 M B o PR FINLEENLAL, s TAR R A 2R X, (R ke 2 R
ARPER, By . TEAVLREE T7E LR P PUE s AT A 20 e R A 5 o

Figure 11. Installation effect of sweeper
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