LRIE- % Y
2009 43 A

H M N W
Drainage and Irrigation Machinery

Vol.27 No.2
Mar. 2009

=R R EBIERNFRSEUET R KA R

IAM, KR &, &K, REH, HEE

(ILHK¥ RBSH A TRER, LI HIT 212013)

B EAZAMETEARERSMAA L, EAH A E%4 FLUENT, R A &£ 68 N-S
FHRAlr R k- BAKY BEAXTELHMBE SIMPLEC Xk FEKRATZABETHE
RAZHBADRATT R, ARZE THARARAD G L BRI TAE RE
K R RS B & S B BEABUT F 6 45 RbATI0ER , K LA F oG shAF A S F —
X RAEAN T ERYEARLSRATADAEFERL. MALRTAA TR ABETHE
REGHPARRIE, ARARA LT AR RARBT S5 E.

XEIA: ZABETEAR; AHAD; BA; KMEFTE; BEAN

hES %S TH3IS5 TEIRER: A XERES: 1005 -6254(2009)02 -0073 - 05

Numerical calculation and experimental study for
interior flow field in triangular labyrinth screw pump
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Abstract; Based on the theoretical analysis of a triangular labyrinth screw pump, the 3D flow of clean
water inside the pump was simulated with the softiware FLUENT. The Reynolds time-averaged N — S
equation, stand & — & turbulent model and SIMPLEC algorithm based on unstructured mesh were adopted.
The diversification of the main characters of inner flow and the outer characters were obtained. By compa-
ring the results from test and simlation, it is discovered that both performance rules are very consistent,
which proves the validity of the calculation model. The results can be used to explain the interior flow
field characteristics of the triangular labyrinth screw pump, and will provide some useful references for its
design, improvement and optimization.
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L1 RitBHRBREXREN

FEQO=1.8m/h, BB H=T2 m,%#En =
2950 t/min, K¥E#E n, =9. 7T, ZAXAXERIERE
AL RLAE 1.
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Fig.1 Structure figure of triangular {abyrinth screw pump
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Fig.2 Triangular screw groove on stator
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Fig.3 Trangular screw groove on rotor

1.2.2 JUAKSHE

IR E AR EIR R EE MO, Hig
IR MEREREE  HEEHBENRE.
B MEEHESH dE2]15.

1) SHEF i o <70°6T, RO LM BEH K
;Y a>75°0 , HRABZIHE KR, EES LB
R A AT AR L. Bk, BET f R 70°
~80°2Z [A];

2) NFiE R IhE BE WEEE SRR
HHERREELFTAFEFR, BERER: =
1.5 ~5.0 mm. BB K, I REE /D, FR AR 0
BUME; Y5 8E . %HER, B FERRRRK
fA;

3) EHESBEAEREAT .. EFE5HFZHEM
RIREIRE c A, RS/, H -0 BR-TE. &5
BEE,—B c REMT0.1~0.6 mm ZJH.

FRITHHEF B FRECLEE R 20, B %
AR5, EF5HFZIEN c 5 0.3 mm, BhEHk
+ 300 mm.
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3pd) | div(pug) = div(I'grade) + S
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B TREBE R, EASRAKMG, # 0 E AR
RRE QR#OWE, A FHEOER, n st 0%
T 1) 057, i F X  BE wy, (BB ) -

Vi, =V, = %’1 (2 )
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T shEE k., IMBIEEFERE ¢ RALR AR
k, =0. 0314;,2
34LLS (3)
T

AH L, H#EOWBERKE, REOIRERRN D,,

WL, =0.5D,,.
2.3.2 Hok#s

HATRITT = AEAERERNE O,
HOWEERAE, ARRERSMERE. Bk, &
HEBMED, FEESE (u,v,w) R ke B
RHEZRF RN R FAM, BVES EE ke HIREH
OREIRLEFFBEE RO L.
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FLUENT 8 —4% 187 A LB R @ (interior) 371
R &G, EHERRERFRMR IR ST A
R, BNMREBEAERBE =T ER, EPiHEO R
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i () B SR A X I R TR ), M R B X s X
BB R
2.4 WEBFHEHEIH RS ER

ERER SR, BN TEXE SN 3 A
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oA OB A RS FRI® =, b E R e
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St SE R, IR IER MR AEREE
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PEBIE LN 1.8, B A B MIAR 644 483 4.
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3.1 HETHER

LLIE K i A 5, 55 78 n =2 950 1/min K1
BT = A EEER TR EERL, B E TH
EEGHEN G H(RE4~E8).

B4 g RS F st 3 A
Fig.4  Absolute velocity distribution of stator
and rotor

1.2 21 2.8 3.4 4.3 54 65 7.4 8.1 9.2
F _i“-», f\‘
L3 ] :

j

:.’_ .

LA

4 "

BIS 2T SRS (%107 Pa)
Fig.5  Total pressure contours distribution in
slator serew groove
0.4 1.2 2.0 3.4 3.9 46 5.4 7.5 8.4
e, I

E6 5T Ruem N B ES S (x10° Pa)
Fig.6 Total pressure contours distribution in

rotor screw groove
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Fig.7 Static pressure contours distribution in
stator screw groove
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Fig.8 Static pressure contours distribution in
rotor screw groove
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4 CFD tEgeHil

18 BB AR 5 0o N L sh i AT BB A A
PARIE R N T E R R SMEME. R BIRER
Rt HAE L THERNE, AR ZHRA
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4.1 WitEER

f# § FLUENT 240 X m 2 2h e, W R AR
#HOEE p, M OB p,,. ¥ S ERRLL pg, LIS )
E—rRm 8Kk (B R N BHMEE AZ=0)

H - pmnp;pin ( 4 )
Bl FLUENT B BIRST i it & my ST 466, Bt
A A B B R A K FIRER
_ pgQH _ pgQH
n= P T Te (5)

AP THAE, o HIEFARE. XHERKBE T -4
T/ FAbERE, @t it B 2 TO A, 5T AT
Q - H,Q - n XFAMKR, EMHBUMILA SHtEeE™.
4.2 FRATELEM R

9 B, ZATLL SRR R R il S A
RS B T R, AR B R B T AR I, =

AR ERERHERRBR WM, T4
HAREEAL, DR LA W BRI TR, X
FFLEKEZER.

BB B TR A :Q0=2.0m’/h,H=74.0 m,
P=1.50 kW, =26.9%.
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Fig.9 Predicted and tested metrical performance curve
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FRRRAFEITIRE BT, REUENGE
REH £0.816% , % I B IEE 53 GB/T 3216 -
2005 FHERER.

5.2 RRER

B9 o, 1E 5T 3.0 s 4 B A B £ D SE 45 B
MIRREREMZ. WIABIEAE, ZAEXERRER
MR/ MR BN AR P L
B BEETHAR:Q=2.1 m*/h,H=63.5m,P =
1.51 kW, =24.0%.
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5.3 REERMLE

1) B S0 B AR T8 A5 R A Y
A, EARBRRE. X H AT R EIEER R
PORREGHBRZARNAE LFEAR RZBZRE
E.

2) AT LR B A, T E AR AL
BE—BH EHEE—THRE LHHERTNE
i, AL MBR O, BT REN 6.3%.

3) LB TMER, R RERRR XS E
AHE, ERENEEFRREET HTMIHEE
A%, BERWEET , & T 5% T a2 mER %
BiFeiEH i AR R S LR FEER.
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1) BREELNSHBERAD, JETEAR
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B k- HTERRBERFE ALK ERRENE
Wi LPRE L, Ak B R e R BUE T A R A BT
FARGEL.

2) BETENRERRERNEEERE NN
BRI, BE T S B P9 B AL 30 B AL AR R A 1
AR, R B R7E R B R IR BT EIR i A 52
EBWELT, 7TRASE T BRI Ak
#Hi+H 5%,

3) EHHBRRTH A ST RFERE, XL
HERM=AEEERERARITEREARE, A
RTH—FHEABE.
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