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Influence of wet phase transition condensate dust removal

technology on fine particle’' removal

XIONG Yingying' , TAN Houzhang

(1. Institute of Resources and Environment Engineering ,Shanxi University {Tagyuan 030006, China ;2. Key Laboratory of Thermo—Fluid
Science and Engineering , Minisiry of Education ,School of Energy and Power Engineering ,Xi’an Jiaotong University ,Xi’an 710049 , China)
Abstract: In order to remove fine particle effectively, the particle size was analyzed through Mastersizer 2000 and low pressure impactor.
The effects of wet phase transition condensate dust removal system on fine particle agglomeration and removal efficiency were investigated
using numerical simulation method. The fine particle at the inlet of system was collected. The structure chart showed that there was only one
crest and the crest value was 2.5 um. There were two crests and the crest value was 2,30 pm when the sample was collected in the middle
of system which indicated that the process existed significant agglomeration. The system worked better for the particle whose size was below
10 pwm. For each size fraction,the removal efficiency was above 70% ,even above 85% for 0.1 to 1 pm particle. The wet phase transition
condensate dust removal system was much better than traditional dust removal system. The tube rows accelerated the aggregation of fine
particles.

Key words: wet phase change ;agglomeration ;fine particle ;dust removal

0 3] 13223—201 1 KCHL T RAT5 G W HE bR o) |, 4
A HE BB B VR B R R B 50 mg/m® 3R &

2 RER 25 18 52 e, DR R 1 DU IR 3 2% R 30 mg/m’, A HBIX $R T 5 20 mg/m’, A T AREAN
F BRI, BRI AN U 4 HE TR v K 5% 5 S PATHE bR, =5Z (WBEE  h B B H/ W) 76
R R B I K Z —, 2011 4F JF A 520 B GB 2014 4F 9 HEREENA T CHEHL T RERUHE A 90 5 vl

il

i HEA:2015-02-02;; HAEMREE: (AWEHF  DOI:10. 13226/j. issn. 1006-6772.2015.02. 005

BEEWE :FRARR G EIITE (51376147)

EE AT AL 2 (1979—) , L IWBABARA  HIM, B, MSNEB SRR RS2SR TIE, E-mail.20872193@ qq. com

SR AEYE AT IR T JR A AR VR BERR AR HAR T A UL B BRI T [ 7] 15 AHREH R ,2015,21(2) :20-24.
XIONG Yingying, TAN Houzhang. Influence of wet phase transition condensate dust removal technology on fine particle removal[ J]. Clean Coal
Technology,2015,21(2) :20-24.

20



ABYE A AR AL v B SR 22 B TR A AL ) 9 it B 5

2015 4F55 2 W

TRy , TR FG Y AR Hh DB R A L L
YRS TG Y Y HE AR B AR B AR LA HE R
B (RIFE RS 2 6% 2510 F, JH 4 S0, \NO, HE
TR MR B 3 IR T 10 .35 .50 mg/m?) |, R
DB AL S I 1 422 30wk B R <5 AL 2 HE i PR
(B, S0l P 50 3t X5 S L 4 42 30T ok BRI A
HERCBRAE , S H ) I R K75 Ye W e 4 b 1] 1
B, Wb SO, IR A ST e HERC T A
RATShFR R A ZLR ) A bR 2h R B ek 8 3 HE
JICEESR R T T B X R A AR 40 RO R A5 R O s B B
DA R TR, WABRLEAR FEAFER
Brar BBRAESE BRAEBCR IR H] 999% L I, A7
R LB 2, A PR H AR XA 1 pm LR i
TR 40 1 R BR AR AN AR

I, X G A S0 0 I B (R A 5 o LA R0
TN IERT SR A ook P 6 SR 4 K,
— BRSO 4 A B SR KR, SR
O WAR LR R IRTIAE TN i e DS L W X 4
SRS T vk, KR 2 A BRI T S TS e TR
HEA AT B 4 UKL 0 I E vk . LRI A
FE T RRIE PM2. 5 L7 3 36 B Uk 78 25 VR VE T R 3%
TS ST A AR R | ) (BT 5 2 B ABOR 1) 40 1
R I SRR AT A T YR X S R A AR R
VERT, bR ZEEEe) B 4 b 207 e sy T ) 2E050M
AR VI ML B 1 R A AT A I Rt i R A 2
B WFIEZE VR AR B I DA S 28 VR A A Pt Ah B 1) 5
WP G A M B A BEVE . Schauer™ % B 7815
FE UKL ) 2 4% 2 S BRI R i i
B FEMZ—, Yoshida ZE BF5E T 4 FhE AL E
P B 7K A S AR JBORE 7E b 4 R 2% 35 rp B O 1
P U B K Bl 40 AT 47, T 38 5k 2% PR IR Dk
WK,

TV R A Ry AR 52 100 56 12 ol FE A B TP 7
TR A Uk () 358 SR ok B, X6 T R R S i — A B R
IR, B H AR IR S T KB v )
TR K A B A R ACEE H 11A H RE AR A v
B E LA K 10 SO ORI BRSO IR R T
W CAHAR VR BERR AR H R L 2B AR R AR A
(R 7K 28 ABE LS AH AR VE oA ok i B O 0 Xk
Ve IURLAS 1 B R 1 22 B R R b R W B RC
W E M s S A R 2R RS

TG 8 AR 7 ¥ B8 R 2 5 AR X Al 2 R, e 53k
BRI B HIBLE 5 2% , 15 50 X5 F 52 7 i
ARME A7 52 4% 14 22 HH AL AL 980 R JBORE 5 IR, A Ik
FE R AR B T A BE A S AR 45 45 19 J7 1L F 5T
AR v BE B 2B B A, LS O 9 2O A2 v B B
AN RIS %

1 BRXETSEBRLRAR

SR VR A A 5 A S50 B B ARG
IR I T B 0 8 A AT I i 5 1
LS R A L RNGAR 30 A2
BV GER A E DA RS V WL,  5 7K E SA
Sk AR TR ORI 05 28 118 4 S
BAE R P, D63 TR0 4 R RS 31, W
TV T -, 76 T ) 1R FH T B 5
S T

S SR BN 1 BT, TS A
VB A A AT T AR 2 9 B A A,
VAR T 2 F 5 A G, T 7
BHCHE I 1 G SR o 5 B K O3B AT, 4 R4
ECHEA R A K 2 S BN R0 2% TS |
SR A, I B A P 1998 0 7 R R
S, W25 7 5 R T 1 W BE I, S A T £
B U 30 0 R R B e o
S S A S B T 0 9R E  E— 2
AN S FLRE 556 T IS A58
R WS TR AL

*ﬂ:

OBl I
= ki .‘b : .

K1 BAAEEARETE

2 RIEEHE

2.1 KBRS
R AR URAL i 38 78 P9 58 7h JE 600 MW 4 43¢
AL R TR RS, P R %
AN AR I T, 7 0 R SO o 1 A KT A
TEFFFLAMEL 5x10* m®/h MRS, 38 00 72 A AR v BE B
21



2015 552 #A

E A A H K 521 %

R ARG, FHA S| KB A1 RT Y 500G E
TG, Sk i DTG i S 25305 1) 8, FE AR 2k
e o A Rk, TR A AR Ve R R A R A K]
2 JIiR,
TSk O
v 0
AL =

itk DU R R
Bt D ﬂ l YEHOME e

d i Ha
MR 7 1A o ¢
e R

EH AR B

AR

W dz 2

K2 BRAETAERLRS
2.2 WEAE

D) ilge s, iR =UM 228 BEFR R R A
P F1AR AL, R4 M0 0 T ) T B 55 L A
B I B 0 ok R R K A R RO AR AR
F, TERGUIA T )R AL F 171 R 5 UKL A
i, IR H Mastersizer 2000 3506 H7 B2 4SO ks 40 #
s AT REAR S AT, 0T LU BT R B v BE R 2 R ¢
X UKL 8 SRR BR PR e . IR S 2R TE R 5E
AN E RS 1 IBORE o JURL ) it A TR, 1
TR R G0 OB 49 1) 50 53k 20438 40 A1 e e el X
15 B FIORL A AR BEORLAR 53 13 9, 15 BB A& XA
[ AR AU ) I BR A%

) BUEAL, TE Fluent #4: H X300 A0 i
HEATRLAL 5 V25 S ORI 1 B R VR P 5 V8 Y B IR
BEADX SRR () v BB EOH CRURZY) ) Bl <
Bl AT A HEATARAL , 308 3 150 A L 8 B T A% 1
RREADII 26 20 A A2 B A B A v 1Y) 6 20 A8 X ROk 1Y)
AR [a) 0 BRASADL 8 SR 45 2R

3 WIEEAR

3.1 HWIHEBMAYHRER ST

K Mastersizer 2000 867 BE 4SO 18 28 AH 48
VO BERR AR RGEA T [R]ER A 177 R A 2 A4 0k
YIRE AT R AR 3 A, A5 2R AN 18] 3 BT

i1 3 w0, R A AR v BERR 42 B GE A AL 4l
ARSI (ORI RE At | BV B WSO e Rk 3 =
AP B A ASUBORL ) 25 F R A A AN VR AR S kAR

22

A B0%

0.01 011 I1 1IO l(l)O 10|00
B/ um
H3 ERAEARBRL REHETRY N RS

OYARUWEAETE 2.5 wm BRI, BV st A 00 A< H00RE 9 DA At
YRR R HORBEAR e, o w AR A EY R, S E
TR A D BRI B S — 4, T )
H RO g, S iR AH AR A BERR 2
RGBS —H )5, ORI AE 2 130 wm Kb 5 XU 4>
i, G #F AR BoL K Tis , b A AR v
Wb 2R A A 0 A AIT0RE e O i B AT AR, T (e R i
25 TR 3R 2R G0 ) Tl A UKL 1) B 5 ; 485k
WA ), BURIAE 2.5 F1 20 pum Ab 52 X0 S
A7, LA FUR ) W {1 378 DR T RO, 200 UK )
FERNFITORL I 2 A AR 5 E A B AN AR PR i
WAL, A —G0h A ORI v 3 5, SR
Rl A i, S A Ok 0 P 9 R B B R
FF A3 45 565 — G H BN Uk 4 PR R 20 K
WI/NBLG 4t X — GBI | 7 A ROk
YIME T WibR . 7E55 —eh, N4l 58— o
BEITAE T, T RO v B W 0 3T, UK 4 Al At
SR TR B T 5, R ROURE A 8 ok BLA G
YRR BE DT B BT R

1B A AR R BEBR 20 R GEX AR S R ) R A
BT BRASCR | T R P A OR ) , 283 AR AR BE -
IERRIE O Bk A R AOURE , i R T e bR A ik
25 M LS8 53 Bl A 0 2 1 A
3.2 EENRBIBRE

AR 48 o7 % ( DLPT) 76 18 2 AR 28 v R R 2
REA D FCRERS  HBIRG T A H PMIO
DL UKL R AR 43 A, BARGNE 4 Frs (m ik
RBRY B, D R P RAR)

P 4 al R AR AR v BERR 4R R SEXT PMIO
DATF R 20 TSR A A5 A IO B 2R, DG 2 X
R (0. 1 ~1 ) BURLIBERR ORI A T 1% 58
Prebif s, SadbiRab RG5Ok 4 vk FE 15
HITERARIK P



ABYE A AR AL v B SR 22 B TR A AL ) 9 it B 5

2015 4F55 2 W

~1
(=)
1

= A\
——

Y B}
(==
T

P

dm/dlogD /(mg * m™)
oW
o O

—_
(=]

0.1 1 10
AR /pm

H4 DLPI WAL R
T AR AR VA BE IR A 2 48 X AN [)r 2 ok 4 174 o
RN 5 s,

100

90

JBL R R %

70 1 1 ]
0.01 0.1 1 10

Fre/um
BI5  PMI0 BATF B 40 B9 2 0 e i 32
HH & 5 AT A1, £5 R G0 P B Mo BR AR 34 K T
70% ,0.1 ~1 pm PURYIBEERBORAE 85% VU |,
SEG R A, B R B R R RS
X UK ) B N P R A R X 0.1 ~ 1 om0
B A B BRASCR AT S A BR AR B AR IR 961 Tiilda
AT A FNAES A WA T4 U BR 2R 8%, vl AR Ik
JBEBR IR A I BN N, A0 A A, BA ARG 1Y T
MR RS

4 HERU

3 5 B AU W R A 4 B P e o TP B
i ASORE ) (0 0300 R AT AL, 7T I R B 4 S AN [ HE
75 3T A SO 4 4 A S8R HEA T AL, T 0 A
AR EERR A B IBR AR . T R FH 3 S
Fluent 6. 3 H1 ¥ EHIAA (DPM)
4.1 RIS

AR A ) B A B R A E 1 0 1
AT (B 6) o TR TR MR 4 ke
BN FRYE, R 1/2 ST ERT ., K6 h
ST B AR XAV A A HE IR X, XA AL R4 T )
K& X A3F SR 7S RSG5 AS o T RAETH 5 vl
SEPEEHREAL ) R HEAT N2, SR A Cooper TE X A=
RERIAS , AnE 7 FiR

T

A6 mETHMMEEA

BT WA A
4.2 ZER545H
TR R R AR SR A A T i R 430l i
245710 m/s #1718, LLS m/s Bk T4y
Br, 25 R 8 R,

1.506+01
1434501
1.356+01
£ 1.28e+01
{ 120e+01
1.13e+01
1.05e+01
9.75¢+00
9.00e+00
8.25¢+00
7.50e+00
6.75¢+00
6.00e+00 :
5.25¢+00 I T
4.50e+00 ‘
3.75¢+00 \
3.00e+00 A
2.25¢+00
1.50e+00 o
7.50e-01 =

0.00e+00
a) WEI A

3.00e—04

b ) Fk pazs
B8 MWARHES m/s HFthitE&ER
i1l 8a AT, HE LA (MR i 0 8 == &
23



2015 552 #A

E A A H K 521 %

A HER AR A B S AR SR, RT3 n
S R ) =2 () 1)l 8 ABE 23, Sy SR 4 1) 56 O 421
T RAFFME, B 8b AR HE R AE B FE i B EE 43 Hr
47 Rosin — Rammler $81 &, N A 25 5AH (B0 4)
Jei B ER B O B L, 280 1 A AR VA B P A 2
BE A RER S R R A A AR 8 A R 1
B 1 A R AR VA B B 2 2 G R 1
SR, I 5 IR R IR

SN 2.4.5.7.10 m/s B SEAT R4 T
S AT AH R TR 0 A AR v B IR A B R
PESINE VRIS RS - POl s N ES Y
fis .

951
—o— HELHE
o 9%0F —=— IO
B 85t
&
= 80 |
75 L L L L L L . . )

1 2 3 4 5 6 7 8 9 10
TSR/ (m « sT)

K9 BRAZREEYMEEGKEBEXIL

H1 P9 AT ABLAELAELAE XoF 07 14 A0 T S B R
RJG T RS i 5 ~6 m/s B H BLER AR 5, X
S T AR A ARV B B v, 2 /N A
S BN IR A — 42 0, UKL 9 B R AL LA
Ay AR A 2k i A1 3R kL B B i AR
FH 5 24900 3 48 R, 40 S0 3 3h 2 ARk o i
L, WKL) B 5 Aok R v i il AR L B Bl AR UK BIL R
FEHAT TR 5 ~6 m/s B2 FhALHI R 5
FREH, FEUBBRBORBEAL

H1 9 38 mT 0, A HULE 34 I T 36, iX 02
TR P A5 R S A (TR 5 B O (8
Ki) Z [ A AR T b2 N, [R) s 22 W 352 48
it 045 2 A0 B AL 1R 6 3 B 0 5 A R
1Y

5 & it

1) M AH A8 ¥4 B R 242 2 8 A1 A A8 vT I 2
PR B, M AT 2.5 um &by
PO B EE — G T FE 2 R 30 pum Ak 4 XU 43
A (J5 B VA = T RO ) |, 00 B 26 18 A A8 v BE R
A B R R AN R I AR

2) T UKLy i I RN KSR 5 o 7E AR <
24

BRI I AR P A 2 A7 A, R IR T AR i R
FERURL Y MR B, 2550 — A B SR — G TR
TG TTROREAR A3 AT R RIS B — R D B I
FHA AR G AR I 5

IVEG R B4R PM10 DL 4 ik , i
HIZ 0.1 ~1 pwm PR B BEBR R AE 60% LLTF i
BRI 22 5 eI ML ) A7 26 A8 8 U R 2k R g X
Wik ) BA RAFRE R, 6 0.1 ~ 1 pm UK
BRACRTE 85% LI I,

SEH:

[1]  Reke R, BT . 5T SWOT 437 i 38 [ il v B
RIERTFEL) ] iR EHRER ,2015,21(1) :24-28.

(2] bk 21 REFR AR 9. CHE el 35 BE R HE T 2 55 i A7 3 i R
(2014-2020 4F) ) (3 %1 [ EB/OL]. (2014-09-22) [2015 -
02-02 ]. http;//huanbao. bjx. com. cn/news/20140922/548675.
shtml.

[3] Crawford M. S35 e [ M. 700, 7% Lt R & T
Al H R, 1985 :375-376.

[4] XUz SRFFIH. X [ 72 15 G UECHE b UL 0 9587 1825
VIRTSELa RO ) o [ )] . BHER EL,2011(20) :393-394.

[5] 7 PLRAN, MRS 3Tk, 2. AKIRTEIRME PM2. 5 3R 1T 5+ T Ak
REMEAE U J] . 16 T2 42,2007 ,58 (10) :2561-2566.

[60 WA, BlaE: AR, 28R eI B IR PM2. 5 BEJF K
REGBEFEBUR B SR E[1]. UL T,2005,25(11) :27-29,31.

(7] Bl & sk 82,55 B 2RO L BLBERR AR T
ABR SRS )], P E AL R 244R 2007 ,27(35) 112~
16.

[8] Schauer P J. Removal of submicron aerosol particles from moving
gas stream [ J ]. Industrial and Engineering Chemistry, 1951, 43
(7) :1532-1538.

[9] Yoshida T,Kousaka Y,Okuyama K. Growth of aerosol particles by
condensation[ J]. Industrial and Engineering Chemistry Fundamen-
tals, 1976 ,15(1) :37-41.

[10] Xiong Y Y,Xu W G,Liu Y Y, et al. Pilot study on in—depth wa-

ter saving and heat recovery from tail flue gas in power plant
[ C]//13™ proceedings of the international conference on power
engineering. Wuhan: [ s. n. ],2013.

[11] Jung C H,Kim Y P,Lee K W. Analytic solution for polydispersed
aerosol dynamics by a wet removal process[ J]. Journal of Aero-
sol Science,2002 ,33(5) :753-767.

[12] Jung C H,Kim Y P,Lee K W. A moment model for simulating
rain drop scavenging of aerosols[ J1. Journal of Aerosol Science,
2003,34(9) :1217-1233.

[13]  FEekbh. 48RS AUk Tl sy sh R I [ )] e
HEHEA 2013,19(4) :100-104.

[14]  F W BRMEER ) AT AR HE R S PRI TE [ D] AT
WL R 2008 :12-13.





