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Abstract: The thermal emission style high-temperature electrostatic precipitation is an innovative technique for cleaning
up high-pressure hot flue gases. It utilizes the negative electrode made of tungsten doped with rare earth oxides which
emits a large number of electrons when heated, instead of the corona discharge in traditional ESP, to charge dust
particles. The charged particulate is collected by grounded plates under the action of the electric field. This article has
established a dust collection mathematical and physical model of the wire-pipe thermal emission style high-temperature
electrostatic precipitation, which has covered the particle charging equation,the electric field equation, the flow field and
the dust pellet density field, compiled computational procedure of the dust particle charged quantity and the dust removal
efficiency using MATLAB, and carried on the numerical calculus, obtained dust electrically charged quantity and dust
removal efficiency under the dissimilar condition. This article has systematically studied each kind of influencing factor
and the dust removal efficiency relationship,and quantitative pointed out:to reduce the flue gas flow rate of imports,to
enhance the temperature and the particle charged area voltage and the dust removal area voltage,to increase the dust
removal area length,to reduce dust removal tube’s radius, may obviously raise its particle collection efficiency.
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Table 1 Electric field charge and diffusion charge of dust with different particle sizes

2R AR (um) 0.1 0.2 0.5 1 5 10 50
i (C) 1.62x107%0 6.48x107%° 4.05x107" 1.62x107'% 4.05%107"7 1.62x1071'¢ 4.05%107"
PHLT L (C) 6.36x107"18 1.40x107"7 3.90x107"7 8.41x107"7 4.92x1071¢ 1.05x107 5.94x107

H12¢ 1 AT LR iRy A2 BURDRI AR B, vl 3747 v S ML BICfeT PR 2938 R X TR/ T 1 um B 42
KL, § R LR S AR SO e Fi i P RS LR R 2 N RICR 2 T XPRAR AN T 1 um AYAKE, HE
G v R RO L AR 22N 22 T Ao 20 ] ) 255 R L 37 PR B PP . X 5 1 8 R 2 s L B
g TP AT RN R — A, Sl T 0 R SRR . — SR AR e A R U R R A A R A U A IR



RN A 2 A U 7 s T L R 2R O (LT 5

B, 2 100~300 °C, 1M ZR 1 H At i A A HL T & 9 = i i L BR 2R 25 1 TR IR BEAR &5, O 1100 C. ARHEY™
B L TR A S (S(3) ) AT T R 9 R P S . R A% e i S U L IR 2 88 £ R X1 F
JEfRIIE 50~ 100 KV, 1748 3CH AL - 2 5 X B L g 20 250 1) 7 R DX P R AEAIG, 4SR 900V, T A H: L 37 £ Hl
RN A BIRWT IR R A2 1 RORREDRIAS T A B F i GG 28 o B AR L a1
212 FEHLBEL L EH YR

2 RN 3 45 T AN TR) g R DX JRLRE Ao Fi FlL PR ERE , RS ] i FiL DX ff B ,0.1 wm 5 m #9320 J0KE
oL, PR R Ry R 2 A oy A ey R R R LR U Ay F AR A, /DN i R R AN B A AR Y
BEF, A /INFIURLAnf FEL 035 A T R OB R R S/ NS S . R BRIy ¢ (1) RSO faf L 2 HL 3 faf FEL R
LA AR FH RS . & SR BRESIT | 37 AR G, MR Fi 3 oy Fi S 2 B3R ), A — 2 YR LY, Bl A AR Y
BAT, B S Bk /N , FL W FL R ), R AT E RN, T A AR A B B A, SR AR N P
FRCAT FEL R T2 A T, 37 e FL 5 4 T L Ay 23 B I L, 7 2 [ e 2 35 P 3 3 3 R L T DA — 25 3
FAEHE AR A i F B B 5 (2) 4/ INSORE A i S 24 1t L, 7 AT F 5 2 ) R A 8 B8 BE L T 45
Vi) FL 7y 23 85 5 R 37 8 I L, AR A AR (B A, BT B B A, g R R R

x 107" x 107

2 4 HFHLHLIE00 ViRIE T 473 K o 85

£ = 295t

g ol sl For e, B FE900 V,IELEED 473 K

E Runy

E ol FTHL LR 1 200 V.IEFET 173 K E 650

2 ~ 2 TiHLHLIE T 200 VIR 173 K

@ o @ ss|

ZI.;Z 4 I I I I J S | | | | j
0 001 002 003 004 005 0 001 002 003 004 005

1 A SR B B 5 /m T R SR (4 B 5 /m
B2 @B LETEEREENTLER B3 XFHMLNTEEREZNTRER

Fig. 2 Variation of charge quantity of fine dust

with pipe diameter

Fig.3 Variation of charge quantity of thick dust

with pipe diameter
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Fig.4 Variation of charge quantity of fine dust

with charge zone length
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