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Influence of Flow Conditions of Intake Air
on Gas Flow Patterns in Engine Cylinder
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ABSTRACT

This paper presents the characteristics of the gas flow in the engine cylinder under various
intake flow conditions. The particle tracking velocimetry(PTV) was used to analyze the gas
flow patten and flow field in the cylinder, Effects of tumble intensifying valve(TIV), swirl
intensifying valve(SIV), and one-valve deactivated condition on in-cylinder flow patterns were
compared with the baseline engine under 600rpm motoring condition. In addition, tumble ratio
was estimated with results of in-cylinder flow fields. Base on experimental results, the tumble
ratio of in-cylinder flow field has the maximum value at the bottom dead center for the
different four inlet conditions. In TIV condition, the tumble ratio is 1.35 times larger than that
of baseline engine and 1 intake valve deactivated condition is effective to improve in-cylinder
swirl motion.

FQ7)e=49 : Flow pattern(-5% 3 ¢e}), Tumble intensifying valve(®E& 748k wW=), Swirl
intensifying valve(= 9 23R B), PTV(Y A 4 f&7)

22 94 AN A Fas A3
97 94 32 shutoleh, 2ol AER )
1N = Aadl % 87 2@ BAA B 443

5o et AFs] dze] FAA FHEEA
A5 AW MR BAHE /52 A e gy zae Ad g8 At @

a b
< dge £F B4 f&Eo] 7#e £/ EE whalA AR Qo ojad ARA sy o
s

ﬂ{‘rlf rif wg

Ao} 284 A7 B dad e %7

* A8, dFdSn 7)A e B4E FYNHA FAC FF 27l ¢F 2
o A, FFAEA(F) =8 0 AVE U= 98 2 28 #F
e AE A, AIHE 1AL AL F9g A4 ogstz 'Y oy 2y

DA T =T #7A A8 % ppl7—23 17



a%a 7 -‘?M] o2t

o
Dt
Jo

offf

ot

tlo

L
i
me

L
s
=
ol
1: 1
ox
© o
olft
2.
i,
;‘;
Mo
2
i3

Loy
Iy o

--h
o
f ?.l}{
ko
ok

N
N
b
in
e
H
2y
o
H
H
ol
2,
2x
LS
o

iz EI.IEE

i
b

g,

S o
ifid
o,
A

N
rlr
_‘P_l'.
=

R oo o do &
1'>'££Lo‘rn£
o,

do g2 £ 8 lo

oft lo
2 §
-
3
N
1,

i,

rir

r OR

e
o do R
¥

ol

o

gt FY 271l 3

im
WA
o 2 H
B ox
o to
ofk o
b i)
= ¢
% o
o il
M
2 jx
@ fu %
_O" o]
ﬁ ]
£ oo rir ofn
~
I

D
-

2 B Hodu ool

d7AE ¢

1:0[1

Mo

rulo
£h

o,
ool
>

H

>
R
0

o]

o
o
Y
_o‘lrf
~
o
o
2
i3
r

Anj o

e =

o cf

by

I o

I g,

W =

Ho M

ML o oft i

B
o

R ook
lo e -

2. &8 EFX ¥ WY
2.1 &8 XA
Fig. 1& 2¥0 W9 7k #% 548 34

5}7 98 A9 A5 Ve Aotk 48 Zo“‘

E W% 7N E AR, AR FEL JAF
/]-f_ %9 ZHo| AL EE Ar-ion 9
S st AE el de)y] AT A&
2 FASET A AEE TIE A
Ho W43 AZo] 247 85mm, 88mmo]H,
24 AT FEHule 22 499¢c, Tolth =@

o o = 2

rlo o 2 o)

o] %
2l
Ao A

>

r&ru

7] TEE Abolotv] A (siamese) HAES 71
F¢ W EEo|m, dAd2 JEFZ
(pent-roof) B4 AS AFEEAT) o9 22

@715 <z AE v 7tx fEE 7HAE
37) fiske] AW B3 AUy F= Aold] U]

7 86mm, =°] 135mm, F7 10mm% 5$H
18 34 - AgS

£g AT B
ol FU3h 2, s A5 7}

AC moror

FACHET 3
Inverter

Visualizahop engine

Fig. 1 Schematic diagram to measure in-cylinder gas
flow
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Fig. 2 Configuration of intake port of test engine
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Fig. 3 Schematic diagram of intake flow conditions
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Fig. 5 Flow pattern in cylinder of baseline engine
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Fig. 6 Flow field in cylinder under TIV condition
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(c) ABDC 60° CA (d) ABDC 120° CA
Fig. 7 Flow field in cylinder under SIV condition
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Fig. 8 Flow field in cylinder under 1 valve

deactivated condition

o,
ol

=
s I”
e N
Kt
2
fr
ol
I
lo,

o i
i
I
o
N,
>
e
!

Te BANATE AHEE F98 5 A
o =g FAE F 120" CAMREE Y st
2o Az gAH7E o 032) A HE
87 AdE dehdes sabEel dlshe] oF
2%2 Z2H F €8 #%F59 2EAE
FH AFE ¢ 7 AN "HEHE
TIVE &g 34

27\ A =

HE 3 80 #AHL dgs ¢ F

AT



Table 1 Comparison of tumble ratio

Case Crank angle (ATDC, deg)

120 180 240 300

Baseline 2.37 2.99 2.26 0.83

30% TIV 3.24 3.77 2.80 1.29

30% SIV 2.10 3.30 1.71 0.77

Deactivated 1.42 3.53 1.00 0.13
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