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A Study of Head Loss with Geometry Modification of Bifurcation

Seung-kyu Kang, Joon-yong Yoon, Sin-hyoung Kang, Nak-won Sung

Key Words : Head loss( 7-F<4), Hydraulic bifurcation( 5=

¢t £7]7), Computational fluid dynamics( Z4H5-53814)

ABSTRACT
This study proposes a modified bifurcation model with a computational fluid analysis according to

variation of a bifurcation geometry. FLUENT is used for a calculation of the head losses in case of a
generation and a pumping. The pressure, velocity field and turbulent intensity are simulated in a bifurcation.
With consideration about these flow properties, we propose the modified model to improve a flow efficiency
and reduce a sound. The proposed model is able to cut down a head loss by 45% when a generation and

36% when a pumping.
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Fig. 1 Geometry and grid configuration for the initial bifurcation mode!
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Table 1 Flow conditions for generation and pumping

Parameter Generation Pumping
Total head (m) 307.9 3509
Total volumetric
flow (m%s) 113 8
Pipe D 54
diameter (m) | D, 38
Distance B; (mm) 4000
Reynolds number | 351x10° [ 1.72x107
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Fig. 2 Pressure{Pa] and velocity [mys] distribution in case of a generation; (a) Pressure distibution on the
surface of bifurcation, (b) Velocity contours and stream lines in the center plane.
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Fig. 3 Pressure [Pa] and velocity [mys] distribution in case of a pumping; (a) Pressure distribution on the surface
of bifurcation, (b) Velocity contours and stream lines in the center plane.
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4 2 SEPEel YHE BY 9 A9 448 B
& Hole A% AL 4 Yok T} AuHors

o7te] ztolE Rolgd), AEFEAN HudHE 4
Huw, 2A Aele 349x10°Pacln ¥4 Aol
304x10°Paol k. o]2l@ Apol WA AlolE By
A BAGE] FAHAY, 5 Aol FAd A
g&o] ohet %%71?@1]*1 Y€ FA7F EA
&£xo] Adez A3 4FHo] 453 Rolmz AA¢
8 e 22 o] AHEY 4% BEE By
WA Ale} o] BI1# BN FF% #4549 A
Zol 2 gloy uFUI FHBEILE Holx Q)
o &5 Al FAd9 BEANE A 959 AL
Bolx] ¢fx 9o}

271299 §%34 AA2RE sickle platedl] ¢
H33%S BAANAIE, E71BoAY xRy E 7Y
A d7iE, B Y5 579 HAE Fu, 2
71780 A 718 A S =AY B)E 7€ 4000
mmel A 5000mmE F7HAZA . Fig. 49 74z d e
271% 4E JeRgid

Fig. 5(a)%} Fig. 6(a)2 ¢4 2 4dFA] AYEXE
HAH BV R A o)A Bdo) uld nvjwy U3 ¢
2 2¥E wolm 9tk Fig. 5(b)% Fig. 6(b)e] 2A

2 5 A SEEFNNE o)d ZAEN EA}
HAE, E718Me) $EX HFdo] 473 3
£HASE BAT # Uk oA EI]HezRY

ENWIA EGAYE FANBo2A F%ol 92
Aoz prlgoz %9 % #32 & 9% 89 A
Az webd ANEYel old wadl W) ¥ol8
A TS MEILHY FEIUS I ANY
F gl 29 Aoz Azt

Fi9 wﬂlﬁ} "‘i"“’c}a F
3 AN A= i%ﬂ ‘?ézd
FHEo] ok FAREANA LA

tlR-2o] douixle] Fez /\%Elﬂi ?é-r
£ 28Gound)S Yo A88ct® wala dio
yzle] REXE 53 A% EFXY Fr 5& 933
<, dutder 4g9 Ax:e GFAEY AT
Helsles Aoz g8 Yk® Fg 7), b 2z

- 792 -



3.49e+06
3480+06

. 347¢+08 Velocity M agnitude

11.344
10.721
10.088
9478
8853
8230
7607
6984
§.361
5739
5116
4483
3870
3247
2624
2002
1.378
0.758

7 347e+06

3.460+06

344e+05

Bt 3440408

3430+08

3420406

3410406

341e+06

3409400

Fig. 5 Pressure [Pa] and velocity [nys] distribution for the modified bifurcation model in case of a generation; (a)
Pressure distribution on the surface, (b) Velocity contours and stream lines in the center plane.
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Fig. 6 Pressure [Pa] and velocity [mVs] distribution for the modified bifurcation mode! in case of a pumping: (@)
Pressure distribution on the surface, (b) Velocity contours and stream lines in the center plane.
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Fig. 7 Turbulent intensity distribution in case of a generation; (a) initial model , (b) modified model.
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