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Optimization of Hydraulic Bifurcation by Computational
Fluid Dynamics
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ABSTRACT

This study proposes a modified hifurcation 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 model
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Table 1 Flow conditions for generation and pumping o2 RuHy Y’ B dATdas dEFRENS
Parameter Generation Pumping o3 FEtAAr] dutA o7 AL EEHE EFE k-eREE
Total head (m) 307.9 350.9 *}% ek FAE A A8 AAxAeRA, 4T
Total volumetric flow 113 5 5 (nlet)olM= 37 fradate] 9% o8 9 f3x
(m/s) 74 S AAZRACR AMgErP o, 78 (Outlet)olA

Pie damter | o © f50] FEe) wEEo] A5 Wak 34 92
D: 38 Ao T WAt} Neumann & AHE3R= Outflow

Distance B (mm) 4000 z3% A4390Y. CFD d4e 9% 33t AAY
Reynolds number 351x10" 1723107 24L BB Exeh ANRAL gTHoE 1

ehd7] g8 njAd ARgS Abgsgled, £71% 9
1 (u )3dA © sickle plate FoA 9 B Holu EAe 58N
4 2 A A8 AAE o] R WRAAA F4Hh

A, ue 7 AWM &5, 181 4, Za Y paEt
1. 21 Y ScEE

Figures 28} 32 27|24 gt f-5314 A=A
B d7e frEol A AdEeln, AFHArE B/# BdoMY AYEESY 45 9 A BES
E2A BYHAE FEolE 2PEs, 48 AEHY = vEdth Fig 2@ 2R A 2718 ERelA AY
27732 FLUENTE Alg-ste] AAakg ‘rsﬂﬁ}‘:} Fig.1 BXE Aund 273 714 9 sickle plateoll 4]
o ¥71# ks ettt A o okpel] BE & ﬂtﬂ‘”"—;ﬁ BEE HolE 2 EIE & Ut o3
524 Table 1] Yehigich. +52 %‘EHE 24st 4o FAZE AE5HE T 1H0E KYsd =
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100 209 3he Yepd o2y vl 3%t dF G530 ok BIRE A ErjgoR
63/HEJ° & &= 9ich g___]ﬁ}x% o7 93 LH_lf_g] W%o}] ,\} cgao] x%x—l A Akl QE.E 5—]%5—].7_ glgrq’ %7]1&
NoIA HolE=Frt 200001/440lA dR7; BAsHE R o BAE BRA HAYY EX S et} o=
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Fig. 2 Pressure [Pa] and velocity Im/s] distribution in case of a generation; (a) Pressure distribution
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 [m/s] distribution in case of a pumping; (a) Pressure distribution on the surface of
bifurcation, (b) Velocity contours and stream fines in the center plane.
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Fig. 4 Modified bifurcation model.
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Fig. 5 Pressure [Pa] and velocity [m/s] 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 [m/s] distribution for the modified bifurcation model in case of a
pumping; {(a) Pressure distribution on the surface, (b) Velocity contours and stream lines in the

center plane.
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Fig. 7 Turbulent intensity[/=/u,, | distribution in case of a generation; (a) initial model,
{b) modified model.
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7)Edol] Bld 284me] FFEAS TadlE Aew ZHAT. A e 023 SRl fAUY

Table 2 Calculated head losses in case of a generation and a pumping.

Model Pressure Head Loss (m) Velocity Head Loss (m) Total Head Loss (m)
. Initial model 487 143 6.30
Generation -
Modified model 215 131 346
. Initial model 2.09 0.66 2.75
Pumping -
Modified model 1.16 061 1.77

12 SHANAKLG H10H, M1S, 2007



ALY S Z7ARCEZR FA9 WY T UF (2) Awsl, 2oy, &33%, 458, 438, AL,
ZF2| F7FR o]ojFit) 7% A Wz A 1999, A4, .
ARdoAE E715AA s ozt Hl (3) Fluent 6.0 User's Guide and Manual, 2002, Fluent
o H582 vy gdst X ANHAE Inc.
AT (4) Schlichting, H., 1979, Boundary-Layer Theory,
3) ¥3d Al CFD di4s &3 2132 & 584 Seventh Edition, McGraw-Hill, Inc.
of §lojx JRAEHoME 346mE J|ERE (5) Pope, Stephen B., 2000, Turbulent Flows, Cam-
6.30mell B3l oF 45 %2 FF&Ao] Asgin) bridge University Press.
a3 % Aol 7)1ER o) 275mo)X, HF (6) Kwon, YP, 1997, “Fundamentals of industrial
Aotz do] 1.77mEA ¢k 36% JEY FFEL noise control,” The Magazine of the Society of
< 72N F Y8k Air-Conditioning and Refrigeration Engineers of
Korea, Vol. 26, No. 6, pp. 447~457.
FS | (7) White, R. G. and Walker, J. G., 1982, Noise and

Vibration, Ellis Horwood, Halsted Press.
(1) White, FM,, 1999, Fluid mechanics, 4th ed,
McGraw-hill.

SHIAHKME HM103, M1&, 2007 13



