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Numerical analysis of characteristics of internal flow field in automatic screen filter with torpedo

TENG Xiao jing, TAO Hong fei, ZHU Ling ling, ZHENG Wen qiang, HU Jiarr qiang, YU Jum hao
(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)
Abstract: The water flow field in automatic screen filter with torpedo was numerically simulated at different flow rates via the
porous jump model and Realizable k€ model in FLU ENT . The results showed that the calculated head loss was highly consist
ent with the test result. T hus, the mathematical model was highly accurate and reliable. The comparison among the calculation
results at different flow rates showed that the velocity and pressure distribution patterns were the same at different flow rates
within the filter. The greater the flow, the greater the head loss, and the greater the velocity and pressure difference betw een the
mner and outer sides of the screen. T he velocity and pressure distribution w ere not uniform in the filter. Therefore, the structure
of the filter aw aits further optimization.

Key words: automatic screen filter with torpedo; numerical simulation; head loss; flow rate; flow field

R g Jt B, /)ﬁ%ﬁ—f"jj DA IERE B L RRZE O RLUE AR IO s W R e A 3k
g A W g A B e A s 2 S kA ilﬁﬁﬂiﬁ  FERb G R e & S R AL A Ty A

:2016-0F 31 :2016- 06 04 : 2017 06 00

: ERGOR 2 QB N2 TR H (201510758009) 5 7R /-%) 11 B G BRI H 5 3 it AR oK 27 A iy S99 9 B U (XT AU 201401) 5 &2
ARF T ARFEEAR R IUH (H 141028030) 3 524 I 28 A bk A A 35 F B B0 1R (ARk KR TR BH #ﬁ%mﬁlkﬁaﬁ?ﬂﬂ?ﬂ(ﬂﬁ(m
Hs B i /KR K o T RE R 2 IR 4 98 B (xjsl gezdxk20101202)

Funds: National Undergraduate T raining Programs for Innovation (201510758009) ; Korla Key T echnology Project; The Early stage Project
of Xinjiang A gricultural U niversity (XJAU201401) ; Project of Urumqi T echnology Bureau (H 141028030) ; Pilot Program for Reform
of Training M ode for Versatile and Practical Agroforestry T alents (Agricultural Water Conservancy Project) ; Xinjiang Agricultural
University Teaching and Research Innovation Project; Fund for Key disciplines in Water Resources and Hydropower Engineering in
Xinjiang ( xjslgezdx k20101202)

s JBEIR R (1994-) , Lo, WLk 3E N, EEMNFE RN KT TR I . E mail: tengxiaojing@ hotmail. com o
Bt (1987, 5, PUNREFEN, L, A2 300, 32 28 N5 ZIOHT 8RB LUV BOK 2207 ST Br mail: 304276290
@ ¢q. com

c 176 + MREHKW



REwe ko 2 p 2 & F WK IR B W AR 34 M A

PR, WU R RS RV E A SR o v g5, PRItk
Wit e A (P E RE L R HEANME R G100 B

4> B3 e W 2 7EAL Ge = PR 1)
FEAth - AR b A v SR (B A it g
i, FLEAT 2 B0% L1 BB i S DEAS B A K LA
oK o3 8 e e i o ATt R e v
FRIFTUNG AbT A 20 W B, U HO % 0o 98 48 b i
Yoy A, 2T, AR R B R T B (W
PIV 50 LD P) Skl # B2 7y, DAtk 106 495 1 #ff 1 2 27
R bR SR N M TR REAGIEL IV E NUN
H— PR 0 e BEE RN 2 N L& T
LRI R, B AT 07 B AR 20 A 1R s i ap
SEVERMER T . CEYE S S H R B A LE
Fik pEAR I 7T, Wik =K A Realizable k-€
TSRS P s o i AR AT B, O B K B
PRAH LA 23 25 DA Bt A 2 R 22 L A 45 S22 0 o
T 7%'5%/%}\' ol K H] Eulerian #874E Jy 47 b &
J2 IR MBI Y, S 38 JZ i B gt ok R AT
TWE B, TN S E R AL T T e s
PEOS, WGP 25 A 2 FL A TR B0 98 05 1R BE
IR MR il b BANEAT VI ETx Mk
PERR B AL, TR L AZUD A kit
FTE AR 50 mm ()38 S0 9 5ot 98 85 S 1F 5 0)
G, FI FHEL (AR AU 3012 008 B8 00 b vk, Fxd ik
DERSHATEE B Ak A i AN L AZU DM 100 K
P8 2R AR, 43900 R 3 BN [R] it S AR %o ik
JERR TAHATIERL, R I T 2 AL A TR A 1) s o
k-€ 57 5, Realizable k-€ 45 7Y 5 3 75 i i 2% 1) B (i
B, 3 AR R 0 S T A N A

1

Ve MR AR AT T 2 5 I 0T 9%, 79 2% 08
e N FR I PR ARG DKL

ASCRA AL Fluent AT SUA R B0 R 42
12l e P g A 1 K L, JF S YRS
Hdh, )R GO TR o P A U R R,
RO A4 A s TR SR S DT AL S5
PtL st 2% .

1

A A Bt W SO IR AR (R SRR o 9EEY ) i
HEAA DRI TR B B4 R A A, HRE AR
R 1(a) o Z3d B8RS QHT 2 A 27038 M N
AT, BB TAER T MRS o g A
VELAE . AEFUER IR ILIE 1(b) Fl(0) o 1T UERS
SHEAA S 8 Y A I A FE 2 8 1031 maQ 961 m.
1 031 m. SEMRGEM AE M EAS B0 Q 254 m,
02m.\Q 154 m, FEOFMBOESI N Q2 m,

ZRLYE A A A Al g A, b K e
PRI, e KAEHEK VR /K R TR 091 s s sl
i, SUTAE IS rh i SE W B i R 22 HE V5 I ), T8
ASRIAT B 3058 R ks HEVG A5 IR RS T AR
AR BEy: FERE K ek KA HE NG, oK g
JEI, ) HK T, iy 0 2 A B AR N . Bl
FHIG PR, 7K A0 Jg i e, o vE A8 H K
FE 77 53E K R 7738 B T8 Fs 2508 I, 428 45 158 1
B JEHEG IR, s K St g B RS 4,
A% 5 WM LR # R i ) HE VS HE s 5 —
KL VULTE SsE 3 P AN H K I o R v [R]0A 21T
VI a], 42 2% F 30 OV I, phsesh R

Fig. 1 Structural diagram of autom atic screen filter with torpedo
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Fig.4 Velocity contours diagram of the Z= 0 m section

5.1.2 X= 0.2 m W% & 3704

BI5HX=0 2mWrmsEsg. WES dar
01, AN TR T A Sk A S A 2 I A0 1) AR B
ST n, A B3k f0 5 DY FE I RE A, BRI T HE AR A7
B, PO PR N IX SR BT R Sk A A
TR, BA AR, BRI A0 S [ A2
FUi SRR Vil P4 PR S TSP TR o

M 5w DLk 3 R, 20 T e K U S A
A, Ak KR 10007 m’/h I, KR B BRI
WAL 3m/s, MR 201 1.299. 8 m’/ h I 7K 7

« 180+ MR 5K

(F1d5e R HE ST A 2. 6.3, 8 m/s
51.3 X=041m#AX=0 61 mBEmHE
5 A

6. 7 35k X= Q 41.0 61 m W [
B WA K F, W+ oA, FE A
I 3 00 5%+ B/ . RNAR R R R /D,
X=041.0 61 m Wrifn, s FA R EE N T
0 MBI . A BRI Y BlE L
WK /IS AEfa R R AU B, B T Bl
B, LITT A3 K, I ORRR mrit i — ER JE M T



REwe ko 2 p 2 & F WK IR B W AR 34 M A

5 X=02m

Fig.5  Velocity field of the X= 0 2 m section

(Y=0. 1 m), AR08 5 Res A Pk, s
FHUR IS, B2 TV G BT, O B2 /N o T AE
T NRIW Y Fs ), AR R e S
/N, FUR IR N T AN A 2 EM, e 7252 T
THIE AR [ A4 3 S5 i) A sl o R EE I 6( a) FHIEL 7
(a) (ECE 6(b) A& 7(b) 5l 6(c) FIE] 7(c)), 1K
I TR — A, E 2 TR AR 2240 K, H fEE SR 1

FESE TR RSN, WAL W X = 0. 41 m IR RO THE
BT X= Q 61 m (3, BRI 55 7K G o i i
X=04lm GHEZNHOGHE. N5 111
I TR T4, X= 0 41 m Wil Ak T £ 55 Sk 30t
PN )BT | e < =l N VTR e e A A G E
IR . DEIUEMTTE X = Q 41 m R385 15 K T I
X=061m {7,

6 X=0.41m
Fig. 6 Velocity field of the X= 0.41 m section

7 X=0.61m
Fig. 7 Velocity field of the X= 0. 61 m section

51.4 X=1.2m WEEEGH,H

BI8A X= 1 2 m Wil FIHE =K. ME 8
AN, AR A R R R AR AR, B
JR3 A ) A O /N, WREEAE 107 m/ s B
VT i DAL S SN T A DX JsR g v e, L 4 3

Fnt P ()5 i 2525 03 WA
5.2 JEEGHH
5.2.1 Z=0m W% 537047
K94 Z= 0 m Wikl i) ok = Bl AL 9 7T LA
7 HH AN (7 0 I 32 8 T 6 P 58 3 4 A SR K B0
MREHEIT -« 181



F15% BE S H - mAIEG AR FH + 20174 4 F

8 X=1.2m

Fig. 8 Velocity field of the X = 1.2 m section
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Fig. 10 Pressure field of the X= 0.2 m section
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Fig. 11 Pressure field of the X= 0.41 m section
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Fig. 12 Pressure field of the X= 0. 61 m section
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Fig. 13 Pressure field of the X= 1.2 m section
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