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Development of the 3-D Bulk Motion Index for In-Cylinder Flow
Induced by Induction System (II)
- Based on the Steady Flow Rig Test Results -
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Abstract

Recently, because the variable induction systems are adopted to intake system, in-cylinder flow
induced by induction system is very complex. Therefore it is very difficult to describe the in-cylinder
bulk flow characteristics using the conventional swirl or tumble coefficient. In this study, in order to
clarify the 3-D angular flow characteristics of in-cylinder bulk motion in the developing process of
variable induction system, we introduced the new 3-D angular flow index, angular flow coefficient(/Vg)

Finally, to confirm the index, we carried out the steady flow rig test for intake port of test engine

varying valve lift on the test matrix.
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Table 1 Specifications of simulation engine

Engine Type 4-stroke DOHC
Intake Port Dual Symmetric
Bore[mm] 77
Stroke[mm] 89.2

Valve Lift [mm] 10
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Fig. 1 Schematic description of steady flow test rig
for measuring swirl and tumble flow

Fig. 2 Photograph of steady flow test rig (upper
swirl, bottom tumble)
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Swirl Flow Torque [1-e4 Nm|

Swirl Coetticient{-]

8
Left Valve Lift [mm) Right Valve Litt [mm]

Fig. 3 Effects of valve lift on flow coefficient,
swirl flow torque and swirl coefficient

Fig. 3& Add =9 9 2
oz AJGHUE FAHEE 37138 SAsHo 4
(O225H AL FFATCHAR R olm F
PEHE F7l9g AT A 2¥97% EA
&g AHgEt A 3)o2RE P& 29AF g
€ ZAS agolt 1YW S A¥Ed @B E
8mm ©|}oZ 8 Ag © oA FUE F7HHA
etde AL ¢ F doed@EmmoldidA s ¥
Ho|Fo 23 AR WAl Wy ddA 2%
dARG A w7l Qi) ¥F dBE A
o dUE& o FYFIIF] M Bode AL ¢
T U 2 249E39 2945 ge Ay
B % dp g dof & A v & W¥uyl
S EAUE A F
1 AdgE AL ¢

= [olaa]
g 0 992 AFE FYHE FABL 8

=

£
E“
[

T

1y

Fig. 4 Photograph of steady flow rig for rotational
tumble test
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(a) Rotation angle=0°(/Np)
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Fig. 5 Variation tumble flow torque due to rotation Fig. 6 Variation tumble coefficient due to rotation
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Angular BulkFlow Coeficient[-]

2
Lett vawe Litt [mm)] ® Right Valve Lift (mm]
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©
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Fig. 8 Variation of angular bulk flow coefficient
(¥z]) and g inclination angle. In (a), | V5]
was calculated by Ng, Np=Np, Ne=Np,. In
(), |M5| was calculated by Ny, Ny=Np,
Ne=Nrp
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