—t

R S4R 2014,32(33) www.kjdb.org &

JAREHL) L R 2B PML, Rl PML s (9 HE T
PR TV R 4k PIV BR2E

ERE", BRER, THE, E4R HE, ARFE

L #T R 5 Tk & A5 55 SRBLAF AP, AL 310028
2. AV E L E A A RASE], LT 100033
3. M Tk K FF0E, w8 110870

HE M ARTREGNEX(PIV) B FRESF(ELPI), 5L = MER ER A (ESP) NBIZEE  BEMEIEM
SRIFEEREIT PMo(RLENF 10 um BIFRIH ) 5> R L R, BRALEA K- R BREH, EhiR-1RIEEE> 200 mm, 5
FLE AR ARSI AR . SR BRI R F L RAFIE A RERRL T, SLFRE 85 m¥h, BRI HBRERE 38 mg/m*Eh, L
HRRA, FEERGRESEEMEINERNEN, EEEESRELRABESRBHNEAENENRIEEZRAEEIEANS A IRE,
RUBERBEBEFRIERER PM o BMESRMEREBEFENXE, NBRYNERE SMNEIFSEBEEMBINES, ATEBEEKR
DERERE L BIARE N 3 kKVicm ARS A 24N Kigl, HEIFRERT 3 kV/iem B, 5 R AR E B I7 8 E S BRI
TGN, 24T, YEIFREIEAT 3 kV/em i, L R E AR R EFHFER

KR R BT RRNEE ; B ; B

hESES X513 XSRS A doi 10.3981/j.issn.1000-7857.2014.33.005

PM,, and PM.s Emission Control by Electrostatic Precipitator (ESP)
for Coal—fired Power Plants IV: Investigations on Electrostatic

Precipitation by Means of 2D PIV Technique

SHEN Xinjun"’, ZHENG Qinzhen', NING Zhiyuan', WANG Shilong’, HAN Ping’, YAN Keping'

1. Institute of Industrial Ecology and Environment, Zhejiang University, Hangzhou 310028, China
2. Shenhua Guoneng Energy Group Corporation Limited, Beijing 100033, China
3. School of Science, Shenyang University of Technology, Shenyang 110870, China

Abstract This paper discusses PM,, (particle matter with a diameter less than 10 pwm) grade collection efficiencies of a laboratory
electrostatic precipitator (ESP) in terms of the electric field, corona discharge power, and gas flow patterns by means of the particle
image velocimetry (PIV)and the electrical low pressure impactor (ELPI) technique. The wire—plate ESP has a plate—plate distance of
200 mm, together with a single or two high—voltage electrodes. Moxa—moxibustion smoke is used as the tracer for evaluation of the gas
flow and particle grade collection efficiency. Experiments, performed in air with a total gas flow rate of 85 m’/h and initial particle

mass concentration of around 33 mg/m’, show that with increasing the field strength or corona discharge power, the flow changes from
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regular vortexes around the corona wire to multi—vortexes inter—reacting each other. As a result, optimizing the distribution of corona

discharge ion wind is the key to increase PM,, collection efficiencies and reduce the power consumption. In terms of the particle

number concentration and the applied electric field or corona discharge power, two ESP performance regions can be distinguished:

Below 3 kV/cm, the grade collection efficiency increases with the rise of field strength or ESP index; it tends to saturate or drop when

the field becomes higher than 3 kV/cm.

Keywords electrostatic precipitation; particle image velocimetry; PM.s; PM,,
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Fig. 4 Background gas flow distribution diagrams
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20149 A4 B, P ERMELREZG(RHI TEERITHS EXROMNEWRENE), BB KFHL TIEEBERIL:

EHIEZE. B ORE REEALSTELRETHTAEN, EAMEENAR BIHNEE RENERIT.AENEXR. 5
FZEFNHER,AMFE—ERR TEERFBRENS SBERMEAEHRPZEFR, AR EREE. BB E . HEBEMEEH
BfS. MR R AL, B, B R H RIS PR TUR IR T ERE, AT ER R T Bk =, IR IZEIF B ER
HERPENTEEE A, RAKRESE BERRE. FHREFOIETFENS SRR, ERHEE, RITBZH R P HIZBRRSFF
EEREEFEH ALBEEFRTHITA, BARARFERRNSHWEFE TEEFNNITE ARFRBENEFERE, WKL
FHEZEMNBRBENE, B A ERES, EUFIBRFEAAT EXZAFT ERAAS, ENEEHTFOF . ETESREEGEES
KMEFE LS E

BEFEEH. FE AEGEREABITHSEELAETHMEER, EHARERAEHANZZEHEEH, RELSTE,
SMATFIEN, BIGFEHS, ERLEIRPERERNAEFIS. AEREMIRES, AREEREASHSEREINLEEGE
X, AEEMNAFMIREHS ERAR, BEMARBABERRNBREZ O, BEET,EEMA, RETL.TEFAN,FE
R ITMBEANRFNEIR, BRBITEBRZMNILEBEREFE ENHAEERE AFIRFBHNTS IR, BEFLESAFENE
AR ERHNEZEAE, RAEN SREEANEAMLS XY, EUNBERAREHE, TR A LNXBEMENR, SHERES (K8 A
BZ B ENEFEENMIRIGE, BRERENMNEGIES, KA RNERARTEE AERFES AR AR, BUMIR=NE
1R, )RE B IR ROA L ER, FREEEREAR,
IEEHPERE.RECHNEEATERSHEE RSN AME SR ETHEES 9, SAMTFERER . REEX AREZEHN

FENT, VIEBREAXIFEFREREZENHEES, BREMNANMEERFAERER .. RERNS ARZEEZTHRERX,
BAMABLERBARARUBENFTENMCZIAARNERRREZR, BEABEFESFCBECIFNER, ARETHEREY,
HEEREXUKEER BEBESE. TLMINRENRSE, R ZNA L R A b i DA & SRR 15 012, 32 H 3t
AR SR, R RFMEFKRERZN  REN, EHRZEREEFIT, BTORMFER BRI, KEE%EHT . MEE
WE, ZSHEENEENENY R PBFEHXAE, AFEALMRETETRPEANSENNE, BRIERESKAFGINEEE
R, & NITENRHGREI LR 2R B FENEE, it — T ER RS BRI RS AFNEFHESNERI RN L£E , ZER
FRAREAE—EF=NNEXNE, RHESMIERE,

¥ 00 fr E RHA M http://www.cast.org.cn/n35081/n35096/n10225918/15883747.html,
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