POoE # K F R
34 Transactions of China Pulp and Paper Vol. 36, No.1, 2021
) TSI |

“t( << << << «<¥

&% B% GG PIVERA
CFD-DEM 42 %447 5

KEdL KAKE EBRE W& E R
(VLI REFTARYUR TR ARBFZE oLy, TTIREEYT, 212013)

B OE: LR E N EFLERUR AR A IR, ¥ Se R CRD-DEM R 7 iU 8505 N 4T 4 0k ) i Sl
s SRIE R WG WL SR A AL AT, 583 SRR S 56 K PIV SIS I 46 Ui T8 P Sk R 21 A V7 T 04 T sl g AT T AR S 56 50 5
IS HET PIV SR SE SO ISR E W AT 0 . SRR, RO R N ET AR R P, R B S i 5 £ 4k Ui VR 1 1 3]
0.2%hF, WIS HUHRBHAS0Y . 7E/NA TO0CT, M AR BT BELT AR, Wy M-FEiEiE B DRI I 23 A s X, FLARE
DX I ek R/ DN 1) PP D RS R R R 2 R T T 2R Al AN ) TR S D ARG B M, B P R I R R
K, B ALEAIO B 2RI S LT AR vk B AR AL 2 N A T N AR BE A, AR W ORIy, v T W JEE T A e i
PAITBOATVATO) 2 JEE 2 JR o AP o By FE 2T AR R PP . TR T, A% o E v FE 2 AR P R P 8 A PN DA v 22 g T R o

B B R TR
XEF: 4UKE,; CFD-DEM; PIV; WUil; 24k
fE 4SS TS737%.2; TH 311 XERERIRAD: A

KB O SR A A I AR R . AR S
KA B FR A N ) o JUHGEARR, BEE 40K
P BT, VNIRRT, AR
AEREREZY 7 T AR B REAE Y 15%. TR, ZRAYER
FEIBATX A i B B B G 2 R, IR
AFFIRAIE L NS IRESE , X 1 A A 4B
AU B0 R B A R AR 3 25 RERE AR I A B S 1 AR
P

L2 2 V7 W A2 s AL DL KT 4 R B ] 43 A RS
T8 AR AL, S 2T 2 B TR T S A BT
Mo ALiE S LAGEEEVE 8 U0 B3R 1 R EOR R AEATIK
A ETER AR AT R . Cotas 55 1 FEH T —FhLl
W5 7 ¥R R AT 5 48 18 v R AR T 4R B MO T i . H
I, R ZHCE N PR RERBADR P AL T Mixture AR
R A 35 Sy BA 2 SR BE S I s v BT o Liu 55
I T Mixture BB TR AR 1~12 mm B9 PR TEAS (7]
T T Wiz PR TT S 45 T R [RPRL A KL 19 3 A1 B
o Zhang 5§ ) BET Mixture SOBIMFSE T ORIR S | 4

Wk F A -
HEWiH -

2020-05-12

(11JDGO85).
KAE,
E-mail: qihua05@163. com

(EFIFON

DOI: 10. 11981/). issn. 1000-6842. 2021. 01. 34

T BRI AR B RE A BZ R o H Miixture 55750 220 1%
U ) A Rl LA SSORE S AR AR X B B, AR AE—
E RN 22 o HLURL AR B 728 SR ORI B 1) 12
. ORLIARENES Y L Bis 3l LU [R)AH AR H]
ANTT 20 . Bl ok ) BB B2 2 R Ok i g, L
BREITESCREHOT (DEM) 3765 WA TR
RS THES R TR E AR RAE . ER A
Wk R Utk , AR U - R 5 U - A A 2 ik A5
AL, DEM 3% BE 5 15 00 b i B 45 28 B 2% R v ok 1Y)
i53f), Varga %5 " {H AR S5 (CFD)-DEM J5 A5
FLAE P [V P AR 9 8 55 S 56 P S [ AR AT o) A5 T
(RIEE RIS LSS AT L, & BRI X4 RE B R
SR . Huang 55 ) SR F CFD-DEM J7 7% ELR /3 #r
PRI 2 SO0, 2% BRSO 1) T i R A
BAE . LIAEE THA CFD-DEM BF5% 355 LABR ok Ay
F, XSRS AT DLARGE -

AT, PIAHS AT AL UKL AR Y36 BR 2R
AR . AR, R EGIMEE AR (PIV) LU

FRARF I B E (51309118); LI “NKAARIE” (2015-ZBZZ-016) ; TLIF K2 m BN A A sh 34 % B Wi H

B, 19954845 [k, BIBTSEB; EENFELOATG TS NI BT AT ST



$36E H 1M

BLOENLTL4EETFIRAY PIV 5286 K CFD-DEM LTS 35

B[54 LEaW Il A W U ) 75 Tab st aad [2] DBl < B
FE s B, NI RS RR AL B A i 28 [l 2548 LA K
Wy A PIVIREE A, BHIFA G A B0 AR
(G 7K S 7 DL R T 3 B SR U, 1 Y 1R A I S 5
I T Y U R R I . R KM T SR PIV
S MATLAB B S A B A, BEXT AR £ 4= A
RS B 3R L RN RITRAAL & i A W s M g N (EK &3
BIFBIRE I T T 0. FEACREE Dy T A R A
PERE SIS, PRI AU e B K & RN T
FRZIR D1 Vaezi 45 1 BIFFE T 4k 22 15 R KA 8
T B IRPERERSZ I, BT R R 1 R R AR
150 CEPURBHRL ) 15 AR SCRIR B4 . i
B DS R R R i W R AR AR TT R T — RS
REWFTY, IXEERFGEAR R PR B SN, kit
— 3 PIV SEEXT N A AT AT RAR AT GY . FEARIK
WA, UK B IA — a2 R B I A g 5 il 20k
KA AR AR e, SSB00LRESESE, 4
PIV S50 (438 200 38 i . BEE IR (R4S, 402K
SRR EE . BIREIG, Ao, I HAZER
YUK L Y RHAEXT 5T, T % FLEAT LR 2 Ak 27 b
B, TAERKH S kEER . ARMEH,
Sk R LR AP AR 4RI 47 2, HLELAE Sy (0 B 7
PE EXHEO A EURR, P ARBIFTE SR FH Sk & 21 A Sk 5K
MR UE SE T 2 PIV AT IARIFSE .

AT VIS R LT B TR A E N TE R 52, X ES
ODHENARKFAERIF RN Y, B R CFD-DEM
AT S PIV WAL SC AR S A vk, F5E T =
R R4 B IR MR TR T8 . AS R LA S AN
[vi) o e JBE P £ A B VR N T A i s e ol
TR T, RHS AR iR A AR VR )
BF, XTI AT T IR T

1 BEHEDNT

CFD-DEM £ (B #2 8 f#l A T H A 5 Wi~ 2P 3R
HYE, 8L EDEM F e RORE L S e URE R AIE A8
LT R ok FCSE RS, A Ui 5 BT e 1) ik
B, SRJS, 85 FLUENT RS 4 622 N 7 %34T CFD
BEPL, HE S 2R 4R Uk S AR M5 Btk . Hop,
EDEM 46 5T - 4ok ()32 st 8, Wiimis el FLU-
ENT 8 A TRE oK
L1 FEERASH

ARHFFE R I A — S LR i R TR 4R 4R R
Mgt B ROk 3, BRI B LIS ECh . iRt

M EAZD=70 mm, 0 EHAZD=184 mm, M4EH M58
JEb,=17.4 mm, MR O B,=43°, WFEHRI HZED,=
191 mm, $R5EH O EHA2D,=70 mm, H=EERIUNE 1
FIim o ASBIFGY FEBEHRTE B 0 FE MR I TE PN £ 2 B
Mz BN IEOL,  DITTAEAL LN Z2 g AT B 1Y) 520

BT ARIR A =GR A
Fig. 1  The 3D assembly drawing of the pulp pump
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Study on Internal Flow Field of Centrifugal Pump based on PIV Test and CFD-DEM Coupling

ZHANG Qihua® ZHANG Weidong YAN Zhaoxu XIE Zhiang KANG Shun
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang, Jiangsu Province, 212013)
(*E-mail: qihua05@163. com)

Abstract: In order to study the impacts of fiber particles on the liquid flow field in the impeller passage of a centrifugal pump, the CFD-DEM
coupling model was used to simulate the flow of fiber suspension in the pump. A model pump made of transparent organic glass was used to
perform the experimental tests. Visual verification of the flow of fiber (hair) suspension in the impeller passage was conducted through the ex-
ternal characteristics experiment and PIV test. The flow field in the impeller passage was analyzed based on the PIV results, which indicated
that the pump efficiency was improved by the increase of the fiber mass concentration in the pump. The drag reduction effect was clearly ob-
served as the fiber mass concentration reached 0. 2%. When fibers of the same mass concentration were transported under small flowrate, a
low-speed zone near the pressure surface along the middle of impeller passage was generated. The low-speed zone would gradually spread to
the middle passage with the decrease of flowrate. Distortion of blade curvature would affect the relative velocity distribution in different cross-
sections along impeller passage perpendicular to the pump shaft. Specifically, the difference of relative velocity between different positions
would increase as the distortion extent of blades continued to increase. The relative velocity distribution in the passage was affected by the
mass concentration, the relative velocity of the liquid phase in high concentration fiber suspension gradually exceeded that of the low concen-
tration fiber suspension as the flowrate increasing gradually. Meanwhile, the relative velocity from suction side to pressure side in the impel-
ler passage of various concentration of suspension tended to decrease under large flowrate.
Keywords: pulp pump; CFD-DEM; PIV; internal flow field; fiber

(FrAE 2 45 - T 70 W)



