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Research on coal particle carrying out in unsteady flow field

of rod pumped well annulus

LIU Bing', DU Ji-yun', QI Yao-guang', ZHANG Fen-na',
MO Ri-he*, ZHU Hong-ying', HUANG Fang-yu'

(1. College of Mechanical and Electronic Engineering in China University of Petroleum ,Qingdao 266580, China ;
2. China United Coalbed Methane Company Limited ,Betjing 100011, China)

Abstract : The annulus between rod and tube in sucker rod pumped well has a moving boundary due to the rod's periodic mo-

tion, which makes the two-phase flow of coal particle and water become a complicated transient problem. The dynamic mesh

theory was adopted to handle the grid node's movement both on the boundary and in the flow field. The high quality grid can

be obtained using this method, which is beneficial to precisely solving the unsteady flow field. The mathematical model of

solid-liquid two-phase flow was solved by SIMPLEC method based on unstructured grid. The coal particle's velocity and con-

centration were acquired, then the mass flow rates at the inlet and outlet of annulus were gained and the integrals for flux in

different working conditions were computed. The results show that the coal particle emission is influenced by the rod's period-

ic motion disturbance, which makes the coal particle clean out change with different stroke and rate of pump, while the pump

output volume is a constant. The clean out difference increases while the coal particle diameter increases and the pump output

volume decreases, and the maximum difference value is 29% .
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Fig.1 Sucker rod pump work principle map
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Fig.3 Velocity radial distribution of coal particle
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Fig.4 Velocity time varying of coal particle

DA BR, BB A2 1) o 4 K, BV 8 Al e A, 508

ISR N, R=0 Ab Bk 8 B % sh 72
K R=0.75 b Bk R B sh R B g /s, b R o
PRI 2 JL-F-HTR] ,
2.2 BEWMHRENH

P B [ AR S 0 % | T IR B AT A8 R s
A FUAS ] BE B A A vl B o3 A AR TR) . 1815 451 T 1B
B IR 2 AH 3001 000 mm FIFF4 325 1 0 3

3.7 [ ——FEFFZE A [1300 mm
-=- PR ERZE A [11000mm
3.5 +=—H%ZEHN

€ 33}
(&)
i
¥ 3.1t /
§ = ‘J/P"
2.9 +
2.7 : . : : :
0 0.2 0.4 0.6 0.8 1.0

T KA R
Es5 BMREERESH

Fig.5 Concentration radial distribution

of coal particle
AT (R TR B AR 1) A A 2, AT LR A
Ryt NI UF- 1350 3 A1i 0 J& DRy iple 3l o3 A 5 TEAFE 36



#38% H1M %)

WK E R LA RS B AR I B AT R <121 -

23 OB S i I e A e A P B T
T BRFE B 5 AT B S A v BE A /M, 7R
BT e A e KA

AL FE AL AT A2 Bl AT P2 R P A
WEAS TR vh oy 1 L RE ANV B o0 A B 2 AR AR S Y
PRIt Z0URR B (16) T894 o ] 25 4 A A T o
i, B IS I ) R A5 H AT A 3 23 o H 0 Y
St e SRAHEA A HE o

3 ik e

3.1 REE

KRR AHACR AR R E (B 6) . %
e EATAE AV RE ) =5 B R 30 m, A5 B e 4 U 58 1
HOBGE L ML JF DR KR B R e
B ARRERE Al AR A AT LAY &
Hee i IR 7SR 55

____________________

T ﬁEEjJ:
""" | s teme |\ HERA HhAHL

| dewdhl

El6 HEE#AKRE
Fig.6 Coal particle clean out experimental facility

R AUN 0 8 ) A B« 50 g DA T 2 ik
AL RIET | HER S AR ZEAE AT AE 1971 3 T AF
TS5 3l IR b A AR 28 P AP A 3R 28 i 1 22
FE Y =58, SR 5 o A R Y L KA R % 2 A
IKHEHREAT I 3 ik K E B I 1) b SE R U
PRZ KA R % 2 IF R 0E , A E RS T,
P2 h A FIALAE ZEHE ART A 3143, iy g S B AU
I R R BOAE R A T AT 3 A X AR E
A G NS R Sl AL | A S R A A A —
A, PRAE TG P T R A Bl L Y TR PN ) 322 2 3
B B R AR R GURIR P AR T SE R AR
P b2
3.2 WHBAE

I 1 73 2% 0 s 12 ) P S8R AE 2350 0 0.5
0.2.0. 1 mm [ 3 FAR UKL, IR LT 23 51 g vh
FE 10 ML 5 m ARIEHEZ T 2E AT B Be B HE

IKEAES ~ 15 m’/d" AT HMALAY wP Rk 2156
BORMIHEK R, BARSBOLER 1, 2 R fE AT
s v R B R, SR AT A RE SR BB ORE , 13 JE
oy A FR TR IS T A6 A R HE e R DR
TP AR U T S AR R T
TE—7E I TA] ARy B HE Y
®1 HEMAKSH
Table 1 Experimental parameters of coal

particle clean out
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