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An Experimental Study on a Flowfield Characteristics
in a Throttle Valve of SI Engine
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Abstract

Experimental investigations on the flow characteristics of downstream region of a butterfly valve,
which is used in SI engine, have been conducted according to Reynolds number and valve angle.
Measurement programs of the flowfield using x-type of hotwire anemometry include the mean and
fluctuating velocity, turbulnet intensity, shear stress, power spectrum and pressure loss coefficient.
Experimental results show that flow characteristics and independent of relatively high Reynolds number;
60,000 and 80,000. It is also seen that streamwise mean velocities have relatively large velocity
gradient around the butterfly valve with increasing the valve opening angle and this trend appears even
in the far downstream region. The distributions of turbulent intensity and shear stress show irregular
behavior regardless of the valve opening angle and those of the case of the valve opening angle of 4
5° are the largest. The pressure loss coefficient of the body surface of the throtile valve increases
mildly with the increase of Reynolds number and increases rapidly with the reduction of the valve
opening angle.

s
C, : FHSAAF (5~ p,)1/20U." xi o ARAT AR
Dy E A% (mm)  WH 7R 7 (deg)
D, : 9% FolZ % (mm) : AAA T (kg/m-s)
p o 2=RE DU PELHP) P AEkgm)

P, B B (Pa)

U, BEEENE () LM =

)
5
L WERe &5 NEm) slazlel £/ Axge 37 AR, 3 =

u
_ g 225 98, F7] orlw 9§ wne
Hols= Mgge - . = -
uv fol= e T gtk o]F ARE WH (throttle valve)
AR AR, A9, caAdAst 4B A T RFe At f4n T2 Aden, 59
E-mail: wanpar@suncheon.ac.kr & Ao} 22 EH throttling)el H¥3lx
TEL : (061)740-1317, FAX : (061)742-3027 AfEog e otEoa wE Sue g

» gg, 2AARE 7\ A-AFAT R

= glel sdUsn fetg Ak olelgk o] fF & Ao Fvigh dx9

4




968 ez A

Fig. 1 Qualitative flow field of a partially
opened butterfly valve
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Fig. 3 Model of throttle valve
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Fig. 6 Streamwise velocity profiles at 45°
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Fig. 7 Streamwise velocity profiles at Re=60,000
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Fig. 9 Turbulent intensity profiles at Re=60,000
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