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Intake Flow Characteristics with SCV Open Ratio

in a 4-Valve Direct Diesel Engine
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ABSTRACT

Many researchers have developed the measurement technique of in-cylinder

[low. TRecently,

geometries,

there are lots of studies on steady flow with different SCV
In this study the flow characteristics of four-valve cylinder head

werc cxamined in a steady test rig for different SCV open ratios. Each swirl

ratio of several 5CV angle was guantified by swirl impulse meter and 2D-LDV

measurement. The results showed that the swirl ratio was controlled between 2.3

and 3.8 based on SCV angles. The velocity distributions of in-cylinder flow field

were measured by 2-D LDV test and visualized swirl and tumble flow pattern

at different positions, In this engine, we found out that the swirl was dominant

flow.
FoMEg SCV  Angle(SCV  Z'x), Open Ratio(Zl &), Swirl Ratio(2gH]),
Tumble Ratio(E1H]), Steady Flow Rig(AA-#%5#x]), 2D-LDV(22r4
#dol# F57)
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Table 1 Engine specification

Type Diesel, 4 cycle
Cylinder arrangement | In-line,
and number 4 cylinders
Combustion chamber Re-entrant
Valve system 4 Valve DOHC
Displacement (cc) 2902
Bore X Stroke (mm) | 97.1 x 98
Compression ratio 19.3
VO, o BTDC 26°
Valve IVC, @3]  ABDC 30
timing EVO BBDC 50"
EVC ATDC 29
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Fig. 1 Definition of SCV angle
and schematic diagram

Table 2 Experimental condition

Condition | SCV anglel"] | Valve lift{mm]
Base 15
Swirl 0, =10 3.0
120, £30 45
=40, 50 6.0
Turble =60, 70 75
=80, =90 9.0
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Fig. 2 Schematic diagram of
expernimental setup
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Q : Volume flow rate [m®/s]

A Diameter of intake port

V., * Maximum velocity through the
intake port [m/s]

m : Mass flow rate [kg/s]

B ! Bore diameter [mm)]

S ' Suoke [mm]

N, © Number of valve

d. © Minimum valve diameter [mm]
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Table 3 LDV optics specification

Units Blue Green
Wave length nn 5145 488
Focal length il 310 310
Beam
] mm 72 72
separation
Fri
rmg ¢ [m 2.23 2.12
spacing
Number of
. 35 35
fringe
Erob | Delta x | mm| 0.171 0.162
roRe VOMMe N elta v | an| 0170 | 0.161
dimensions
Delta z [ mn| 1.470 1.394
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Fig. 10 Swirl flow patterns for different SCV angles
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