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PIV measurement of flow field in dynamic separator

ZHANG Hongxia' ,WANG Yuzhao' ,ZHANG Hai’
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Abstract : The flow field in the separation area of the dynamic separator with static guide cascade was measured by angular displacement
sensor and endoscope head based on PIV technology. The airflow shows a strong turbulent rotational flow in the annular region outside stat-
ic cascade,and the impellerspeed has little effect on the flow field in this area. The airflow presents a vortex flow in the stator blade, the
vortex center position moves backward gradually with the increase of impeller rotate speed. The lower the regional position is, the closer the
vortex center is to the leeward of the blade,and the longer the vortex is. In the region between the static cascade and the impeller, the air-
flow rotates with the impeller,and the higher the impeller speed of impeller,the stronger the airflow rotates. In the rotor blade, the airflow
flows evenly along the runner,and the angle between the flow direction of the airflow and the blade increases with the increase of impeller
speed. The gas—solid separation in the dynamic separator is divided into three stages,the first stage is the centrifugal separation in the an-
nular region outside the static cascade,the separation effect of this stage is hardly affected by the impeller speed, the second stage is the
vortex separation and impact separation in the static blade,and the third stage separation occurs in the impeller inlet area,which includes
centrifugal separation and impact separation. The impeller speed has a great influence on the separation of the latter two stages.

Key words : dynamic separator;flow field measurement; PIV ;angular translation sensor;endoscopic head ;separation mechanism

0 3 = NO, AR . A T FEAK NO, HEik, 4 B i
3 KA RE PR MR BRI, 325 0 B ae AE B IREHIL

BEH K T S A Al i PR J , 4% [ K T NIRRT Sh A A B AR AR

R ER O 1) SR B R G | 1 22 HIL 2 AT A A P A e AT £ 2 R Ry 4% 3 Pk T RO T RS

KR B EE.2018-12-23 ; /B4R . k% T DOI.10. 13226/j. issn. 1006-6772. 18122311

EETE : HEK A RR2E5LE I H (L1522032)

EEE N R E (1972—) , L, BITIBTUEN, BIHIER, EBMNERERBERARAR. E-mail: 13633146175@ 126. com,
BIVES . FE801974—) , B, UmrEaEA 2, TEMNBEFRERER AT R SHR, E-mail; 13803144012
@ 126. com

SIAK KA, EEA, K. i BN PLV [ )] 35 §5E4R ,2019,25(2) . 76-82.
ZHANG Hongxia, WANG Yuzhao,ZHANG Hai. PIV measurement of flow field in dynamic separator[ J]. Clean Coal Tech-
nology,2019,25(2) .76-82.

76



SRELEEAE Sl B AR N TR A ) PIV i

www.chinacaj.net

2019 455 2 #

TR XA A B A I B A

X Eh A4 B A BT EEE R AE 2 N —
MERENLAL, EER AR kU Tl ke
FIECERR 100 )y e i 9 4 M et sl S e A Xt
AR RE RS 5 53— 7 TR 4 S PRI 5E , F2E
IEECEAT R R ARk 0 W ik, 15 81 3
BT BN E S FE M s H o 2 HLE

1 F 3l A 40 B 4 A i 2 4%, v AU
B 2 F oE Hoii et , B 0 2R s mfai 1k, 75
NI ONR L USROS e LI B et ook A ]
— SE RO By, (EASE 0L 485 SR A e i P RN A AL 5
B0 I 7 L TSI — 2P e, H AT 3l
BB 2R HE T oA 00
(PDA) Fi AR F#O6 22 3% 8y 2k ( LDV ) $ AR
THE YRR I AR, T S
TR, (A2, ZH B A AR TR
FRIT, kA A I 2R E R . BEE L
ML B B A BRI LR R 0 & R | 855 L%
H(PIV) B AR B W AT 2z N, 5 PDA
FLDV HARFHLL , PIV 4 AR SE —Fh B 1] 1 42 it 2 T
TRRA HA R T R A S B R,

ASCEET PIV B | 2R FH A AL 8% A% S 25 P 80
Bk, SEBL TN B AR A1 B N 43 S DX It 4 4 T D
i, AEXTI AR LS R A i B il b XT3 A5 88
A o AL TR, I R A5 R T S Bh A s
B T R X

1 REXERNETE

1.1 Zh&EHEH

AR SO 21785 73 B8 A 2 IR R s A 7 s
HURLR 7 B s il B A i (B 1), 2%
P e R T AR 2R 2 R, o AR AR e - B 827 A L
BN T A, AR 32 AN B AR, M A
Gl B o e i = N N S 1 R B g S
IR 16 A2 AR AR 110 B A A, FH 78 45 F AL
XEh AR 0 ~ 200 +/min 284k, I H- 2288 M
45°, TERIRISH A I3 XA, At o2 5
M T Iy gk 75°, 5K J5 1) Je /1 ok 450, #E &
PRTOER e 50 U R BeA B B R TAER, S
Uit H 1 XS A A 53 B g, oA M5 1) 5 TR QR Tié
] AU, T Al | S, DA TOUS e il ]
FIFRE XL B TR0 B 2%
1.2 PIVIIERESZRS

A SCHI N R SR Dantec 24 G4E P2 PIV
FRY:,H CCD AL OGS | RIL 8 FIZ23% T Dantec

S FIF K1) FlowManager B0/ T A ML B, I 3
B, [ 2548 & il & A5 5, AL fl % 304 A CCD
AABL, S BOG AR A R EEZS 1 mm BF T EOGR
I DX R 7R b RS CCD ARPILAAER: R+ 1Y
FG , 2R E R ATHEAML, i FlowManager X%
MR AT 5 Ab 3 A5 20 5 XIS E B .

T A ER R TR R, 153
FiE EE, — R ELRIEBOL S CCD APLE 1,
JF HAFARPLREAEHOG I b —R/R ik F 2 A 1R
B i) R P AR SO LI DX ok 2R
T8 REHOREE . A SCR M SR Rk, T
PRUEINSS BT, AT 55 & 2 25 3548 H Dantec /A A
HIBCE ™ i, W RS AWM ER N 1 ~3
NS b= R TN 2 A el = SRS SR UK 1 F 1 871
B, 2 AR, A A A i 5 DA o DX 3L
5 ~10 em WEAH A,

1.3 NEXIE

R L7 B X RV 7 0 2 X i 3 A FE AL
B(H ML), B4R 2 AKX (OHV-1
OHV-2) Fl 1 A E XIR(SV) 4t 9 A&k, 4nf&l 1
FiR . o OHV -1 R & 44 2] it 5 2 a] 1) 7K F- X
B, OHV =2 W AHAR Bl 22 [] i K1 DX 48, SV 2

PR 22 A B4 2 X
it~ —l—
A IELCCD
\ o
o L
SV
it
Clid
L
3R

1 sl &% E RN E X

Fig. 1 Flow field measurement device and measurement region
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Fig.2  Angular displacement measurement device
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Fig. 3 Velocity vector and streamlines of OHV~-1 region at M level

2.1 FHMS5E&ZEERS)

M3 4 B FERR S it 2 (8] PR X 3,
SRAE KTy MBOIERE T ol , A0 i b, b g s
B, L M H = A0 40 ) el B o 51 7.5,
8.4 9.3 m/s, MIE 7 IF W, T EH 7 a1 sh &
PLUE AL ot i R 0, 7 SRt X8 ) - 2

78

T, (A5 B B B S A, < R A 7 A Bl AL
B, T B B ) A A5 ) B O Dk 3l , LA R 1)
T K B B R L M H = A BE T
KA R 2.5 2.8 F13.5 m/s, MIKFETT
[ia) I 17 1) 49 00 3 00 45 SR AT 6, B S AR
i) ) U B T o P BE R T sl . X LU AN ) A8 i



SRELEEAE Sl B AR N TR A ) PIV i

2019 455 2 #

0
0.850

1.699
2.549
3.398
4248
5.098
5.947
6.797
7.646
8.496

. S_I)

HAE/(m

(a)HmE

(b) ME

0.806
1.613
2419
3.226 '»
4.032 g
4.839 5
5.645 ) |
6.452 (Al
7.258

H 5065

(b) L

K4 S=90 r/min Bt OHV-1 X By & % & Wl & A

Fig. 4 Velocity vector and streamlines of OHV~-1 region when S=90 r/min
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Fig. 5 Velocity vector and streamlines of OHV~-2 region at M level
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Fig. 7 Velocity vector and streamlines of SV region when S=90 r/min
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