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Simulation of sand removing by using electric
field curtain for PV modules installed in arid land
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Abstract

Arid land is desirable place for PV power generation because of fine weather. However, sand
accumulation on PV modules decrease the generated power in such area. It is not appropriate using
water to remove the sand in arid land. Electric field curtain (EFC) is one of a promising method to
remove the sand without using water. In this paper, we report on the sand removal characteristics of
three-phase EFC for various voltage, electrode distance, tilt angle and cover glass thickness, which
corresponds to cover glass of PV module, of EFC. It is shown that high EFC voltage, large tilt angle,
thin cover glass and narrow electrode distance give good sand removal characteristics.
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Fig.1 Movement of charged particle on PV module
surface with electric field curtain (EFC).
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Fig.3 Cross section of electric field curtain for
experiments. EFC is fixed at a given tilt angle.
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Fig.4 Electrode for three-phase EFC on PCB
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Fig.5 Experiments are carried out in a glass box to prevent

air flow.

Vol46, No.5, 2020



Simulation of sand removing by using electric field curtain for PV modules installed in arid land

W (02 g) #WEISEZ. ZOREIIN—HT X I
FIESIHFETIRETHD. BRI —T HM
THEEOEBELIITHER CTHOBEHPBEE LT
Motz 017 Hz & L. WOk FIZHIE RN T AH
~ORENR D DT, BEENETE 5 EMIIBET
e Ebins.

FFITZ L ICBRELE®E (KEYENCE 18! SJ-LO0SF)
EHWCHN—H T AREOFRE ERZBRE L.

4. RERFER

EBRICHB T AR E LT, BRI—T 2 EB S
W ARNZHN—H T A LIAFET DWW OEE L FBEO
WOBEBOLREZHAL L CAKRERE Lz, BkO X
INCHNR—=HTAIZ02 g DWW EBIESE DN, D=7
TAEMBRESED L WO N EETATEERH L. =
NEBELTHCARERIETEAMIL > THRETE
7w % ag], FAUNENZHEANC L > TR EHiz&m% plg]
EL, R (1) THETS.

W U ABRER[%] =a /(0.2 — £ X100 (1)

BIFERHE0°CO g, 10°THeR0.01 g, 20°THI0.03 g T -
. FREFEBRIZISOERIZOE10ELTY, 22 THELIL
TeBREFRO R KAE & Fe/IME A BRO TGI8 TR & & 0,
IEERBRERLE L.

4.1 EMBEDEWNCEDIBREEDEL

BESf E UTHEEA100, B 3—H T ADES0.4 mm,

BIREEA mmE L, #REMR~OEINEL %22 kV~6 kV
L.

FrE=Z% Fig6 |2, EEAVMATL OHNEZG kV, 6 kV)
DIER DB % Fig.7 \IZENZFAT. 2 kv, 3 kV IZB
LTI, EEAEMRELRPoT-0ICH L, 4 kV LA
TIXBREROKIEZRM LR G, T Fige Thboh
HE DT 6kV TS EIDWZRET DL ENTE .
4.2 ERADEWVILIBREENEIL

EESM & UCHINEES KV, IAA—TT7 ADEX04
mm, EMREFE4mmE L, A Z0°, 10°, 20°& L.
R KT DR OFREREZFig8lrnd. RN KX
KBS T, BRERENFEL 207z,

90

79.90

80

70 63.90
60

50 46.41

40

30

20

10 7.16

0 0.90 I

2kV 3kV 4kV 3kV 6kV
Applied voltage

Sand removal ratio (%)

Fig.6 Sand removal ratio for each applied voltage (Tilt
angle 10°, Cover glass thickness 0.4 mm, Electrode

distance 4 mm)
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Fig.8 Sand removal ratio for each tilt angle (Applied
voltage 5 kV, Cover glass thickness 0.4 mm, Electrode

distance 4 mm)
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Fig.9 Sand removal ratio for each cover glass thickness
(Applied voltage 5 kV, Tilt angle 10°, Electrode distance

4 mm)
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(a)Before voltage application (3 kV) (b)After voltage application (3 kV)
(c)Before voltage application (6 kV) (d)After voltage application (6 kV)

Fig.7 Sand distribution on the electric field curtain (Tile angle 10°, Cover glass thickness 0.4 mm, Electrode distance 4 mm)
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Fig.10 Sand removal ratio for each electrode distance

(Applied voltage 5 kV, Tilt angle 10°, Cover glass thickness

0.4 mm)
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Fig.11 Mechanism of sand lamp formation
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