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A Study on Analysis of Intake Flow in a 5-valves Gasoline Engine
by using a Two Color PIV System
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Abstract

A S-valve(intake 3-valve) engine has been developed to increase engine performance. These vehicles
have a high power caused by the decrease of inertia mass of an intake valve and the increase of
intake effective area. In this study, velocity profiles at near intake valves were inspected by using a
two-color PIV and laser sheet method with tumble control valve(TCV). In addition, steady flow tests
were performed to quantify tumble ratio on flow-fields generated with a TCV. These experimental
results show that the tendency of the funble ratio in intake 3-valve engine is different from the one in
intake 2-valve engine. From this results, the intake flow characteristics around intake valves were made
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Fig.2 Configuration of a tumble controt vatve

Fig.3 Schematic diagram of steady state test rig
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experimental setup
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Fig.7 Algorithm of two color PIV method
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Fig.9 Mass flow rate
with TCV

Fig.8 Mass flow rate
without TCV
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Fig.11 Tumble ratio
with TCV
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Fig.12 Comparison of flow fields for
various valve lift and TCV

Ad

33 71 #E2 =29 7 o

i
Hr
im

=

Fig5%t %< 2FAE olgd Figéd
Front®d 93} Reard Boll dieh o] 4 prv Ag 2zt
& Fig13~ Fig18o] Yt 571 2E9
7] HE JES FilA FYFE rEol BE
T2 dovle F fFol dus Mg ¢
2t} Fig.13~Figl6E %% FromtA 4] 54 23}
224 F7] W@ ZoA wjz] MR of Zoly
o YAHE H3 fFo] IAHAT F7I
XE9 F7] AnERE 44" AL 2AA9
GE&EEe] ASHAUL EIF ujr] BB o}
Zo #%9 AFd doo] #AHYow, {7
WH dhKegE AT F AL ¢
e8] #AEE ¢ 4 AU} Fig134 Fig.l4
= UE X EJ) 2mm ¢ ALRA 7N g A
gqME el & F gdRol AL HFro AR

& o o

Eo] AZHAAUL}. CenerBEZE FFL Side
BE Edg U8 E F5d £ Sidel®
2 B3 §Fo st ol olfFow
FaE LS & F ANeH SideBEE F%F
&0l Fujyt 9A AA vedth TCV §-Fl
W2 Front3 Ao #%9 Wste Ao ##HA
oFokt}. Fig15~Fig18< 4G5 AddA 7HF
wo guuE Jeiy 8B 2ZE 5mmYU w9
B Aojrt Reard dolA] HA
Wuo A goldrt sl BEeR A
%o =0 0w £ Front o)At
@A R o] 8B g9y £ogo F2 A
o] 9}=o] &) 5+9t}t Reard ¥ TCV H&<F
%< Fig.177} Fig.18& B¥ TCVZF & wr
7R E E3ksle] glolu] Fomn Fshe
¥} A AEEA 53 & Roli ¢
3] Side®B. A3 Fig.17-(b)$} Fig.18-(b)
7o Ayl £33 Jegth o)t

9} 1
#2 27E PAde ¥ w W0 ¥TEs} Smn

He
=3xXE

[T

2o i

e
o uor

®

ol

T

Jn Az

=T )
T

S g free
=9 Aol A frefaht dadu fEo
25 A T e 4% =9

¥ - directional length scale (imm)
¥ . directional length scale (mmj

¥
X - directional length scake {mm}

(a) wio TCV

X - directional length scale (mm)

(b) with TCV

Fig.13 Front section velocity distributions
(2mm, center valve)
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Fig.14 Front section velocity distributions
{(2mm, sider valve)
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Fig.15 Front section velocity distributions
(5mm, center valve)
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Fig.16 Front section velocity distributions
(Smm, sider valve)
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Fig.17 Rear section velocity distributions
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Fig.18 Rear section velocity distributions
(5mm, sider valve)
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