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Three-dimensional Analysis of Flow Characteristics for Intake Valve Design
Duk-Sang Kim™ - Sang-Jin Lee” - Yong-Seok Cho" + In-Yong Ohm”

"GSAEK, Kookmin University, Seoul 136-702, Korea
?Department of Mechanical Engineering, Seoul National University of Technology, Seoul 139-743, Korea
74 g
(Received 9 January 2003 / Accepted 11 June 2003)

Abstract : Steady flow bench test is a practical, powerful and widely used in most engine manufacturers to give a
design concept of a new engine. In order to use steady data as a performance index, it is necessary to build some
database, which can correlate the port characteristics with engine data. However, it is very difficult to investigate all
port shapes with experimental tools. The steady flow scheme is relatively simple and its results are bulk ones such as
flow rate and momentum of flow. Therefore a CFD code can be easily applied to the port evaluation. In this study, the
steady flow test was simulated through three-dimensional analysis on intake port design for comparing with
exf)erimental data and confirming the feasibility of applying analytic method . For this purpose, the effect of valve
curvature on flow rate was estimated by a CFD code. Numerical results were compared with those of real steady flow
tests. As a result, the results of 3-D analysis were almost consistent with experimental data.
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Nomenclature 1. M E

C¢: flow coefficient A ZF dzlelA F 75 58S FHe
D;: valve inner seat diameter, m AL w9 o] g ek o), AR e 7] A &
m : mass flow rate, kg/s AN FBE FrlA|2ele] gabo) A3 A o]7) o] F
V, : characteristic velocity, m/s oK ok 3}7] wlFell AR Az Al X F
L, : valve lift,m 7| X2 L W8 o] A3 Hrtg Yellae drbE
k : turbulence kinetic energy o7 ZAHEAAE o]-&ato] KA} R &=

€ : turbulence dissipation T HEY SA S T HI 7Y S o83t 1Y
Lion_dim : non-dimensional valve lift ol gh AGrEdA A48 A 1 AA6E
2 AE gdEe Axm)go] ddeta AY A

A& e AlZte] &0 Hm Az eatet H¥ o4

. 2 Q1% dlolel o) R g o] FA| 2 XA Hrt. o]
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Fig. 1 Parameters defining poppet valve geometry
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Fig. 2 Schematic diagram of steady flow rig
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1) Non-dimensional valve lift :

L

v
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; ®)

LeE 2 ZE D § B A5
2) Flow coefficient :
4w
pvyD’ (6)

-~ 2-ap)
PN g, s

3) Mean flow coefficient :

Y

0,
c, do

6

6,-6, ™

0:: Intake valve open, B,: Intake valve close

Mean Cf =
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Fig. 6 Flow coefficient variations for the two valve curvature
obtained from experiments
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obtained from numerical analysis
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