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Fig.1 Configuration of the labyrinth screw pump (a) and
geometry of the tooth space (b)

2 HEgA

R A5 iy ZEASAUL AN SR T 28 P MR 8 PN A i
(A ELAATE RN T AR S B8, 38 30 P 9 A 7 Ak i AR
2, I SR FH 4 ) O R O 3 22 M 7 AR R Navier-
Stokes B4 77 F2 i A B A AR IE RNG ke WU FE

http.//www.journal.buct.edu.cn/tech



- 86 - Jb 5t A oK % R

2008 4

ol

SRR T RV DG TR B TR
VRO B IR T — L4 1 1 A B, T B
AL

2 4 vl pob — Tygrad®) = g5 (1)
XS TR
$=1,I%4=0,q=0 (2)
XF & J5 ) iy

JaP, . )
p=u,ly= e, qp = 7WH+d1V(#eHTZ) (3)

v,z J7 BT R EA SRR KA

K FAPRIE k- BEAL, i Sl RE 7 R
$=k,Iy=pailon, qs=Gp — pe (4)
K AR HEREAY S AR HCR Jr FE
¢:€,F¢:ye[[/ae,q¢:ki(cl(}k*CZ‘O) (5)
Herbvii i s BE AR RN

= (2o v
A ROREE R BN
,Ueff:#1+#t,#t:CMo/e2/e (7)

L)~ G, v WEEE, o HEEE, ¢ JyBtla],
pw NN NEE, & HE C1.Cy.Cyuopo. 530N
1.44.1.92.0.09.1.0.1.3,

3 HEFE
3.1 HEAFERBEHERX

SR A R ok B HE b A 2 4t B o A
Y1, ET X R AR AR, O T ARIET TS AR e Rk
IREUE b iR 22, B o U1 R F B il )L 22
G362 TE R ACAE WA B 6 m L i B iR
FHSRARAS AT i 0 FE 18 IE——SIMPLEC 53
3.2 MExIS

2 [ B R0 ST 2 Hy 52 4% 4 MR H TR 4L, Dy
TARSIER S RS 1 7 G AT A B R AN
53R 4 45y BT TR RS BERE TR sh R oy
DARGHE T (S FDRARTS o B TR ORI S
F, HoAh =FB53 R LA bR R o REARCR A 2 Bkl
O35 5 ARG 7 - DX 50 43 A% 15 i /) o A
Rk BT R asto) o PEgn R R 245 R e 2.
3.3 MREH

DR SAFBEBIT O R A D R4
7, W R S s A2 A B T e 1 i s

VA —JX

B2 R R
Fig.2 Sketch of the grid mesh
At =B 73 P 2 Ml T SO N B A BE T
Fefil A B AT AT 3 A TG RS BE T R A, R DXOR
FHRHERE T pR £

4 BER M

AR I S BB L, ) Fluent B0F T4
TSGR =2 R AT b AR 45
2 RHAE 1) FOR AR R IR ], 2y R R AR
6o BT HIE TR B N i, 183 A
NFEIET1 AR IR 3 R LA H Bl A R e B
3G, LR T B i o o 101 Ak o B 0 e B
G, W IR R AE RS 1 md e BEAS T HBOI AL Y
DR AR B, I T 114 P R A 10 DX e A
B B AR B A T XU BN A B, i
AL A o 3 [, T BT X

7.83e+05

7.04¢+05

6.24e+05

5.45e+05

4.65e+0S

3.86e+05

3.06e+05

227e+05

1.47e+05

6.77e+04
~1.18e+04 Z—IX

B3 B RS A

Fig.3 Pressure distribution on the interior boundary
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Fig.5 Velocity distribution for the middle screw section (a) and enlargement of part of the diagram (b)
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Fig.6 Pressure distribution for the middle screw section (a) and enlargement of part of the diagram (b)
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Numeric simulation of the internal flow in a complex

trapeziform labyrinth screw pump

GUO YaNan ZHANG YouChen LI JingZhong

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The flow field of a trapeziform labyrinth screw pump for which the thread number of the stator was

twice that of the rotor has been simulated using the Computational Fluid Dynamics software Fluent. Analysis of

the flow characteristics, including the velocity and pressure fields, showed that the fluid in the field of the stator

is subject to significant disturbance, and that the velocity and pressure gradients vary markedly along the direc-

tion normal to the wall.
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