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Abstract

This study is to consider that the helical intake port flow and fuel injection system have effects
on the characteristics of engine performance and emissions in a turbocharged DI diesel engine of
the displacement 9.4L. The swirl ratio for ports was modified by hand-working and measured by
impulse torque swirl meter. For the effects on performance and emissions, the brake torque, BSFC
were measured by engine dynamometer and NOx, smoke were by gas analyzer and smoke meter.
As a result of steady flow test, when the valve eccentricity ratio are closed to cylinder wall, the
flow coefficient and swirl intensity are increased. And as the swirl is increased, the mean flow
coefficient is decreasing, whereas the gulf factor is increasing.

Also, through engine test its can be expected to meet performance and emission by the following
applied parameters; the swirl ratio is 2.43, injection timing is BTDC 13° CA and compression is
15.5.
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Fig. 3 Geometry of intake valve and valve seat
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Fig. 4 Schematic diagram of valve position
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Fig. 5 Geometry of port modification for variance
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Table 2. Dimensions of combustion bowl

Type Bowl D(mm) h(mm) | Aspect Ratio(D/h) Com. Ratio | Volume(cc)
D $66 32.7 2.01 14 97.8
Parallel b #65 29.2 2.21 15.5 85.3
065 275 2.36 16 81.7
Table 1. Specifications of test engine
pe g T ?? 0%
Engine type 6-cylinder 4 cycle T/C DI engine Fegs == I "
Two valve o~ +®
Valve system <23
Over head valve(O.H.V -
ver head valve( ) ® o] & -@@
Displacement(cc) 9,419
® O
Bore X roketmm) 124 x 130 M
Max. power(kw/rpm) 176/2300 . [HOCOOQO ﬁ
Max. torque(N - m/rpm) 882/1400 loooeEE g
Intake valve head dia. &
seat dia.(mm) 465219486 (@]
IVO VTDC 12°CA © o Rl
Valve VC ABDC 24°CA
. R P : Pressure Transducer T : Temperature Sensor
timing EVO BBDC 51° CA @ Air flow meter @ Torque indicator
EVC ATDC 13°CA @ Engine dynamometer @ Throttle actuator
Port swirl ratio A type=2.70,Turb. A/R : 1.05) ® Dynamometer controller ® Data aquisition system
T45 (@ Fuel temperature controller Fuel consumption meter
Turbocharger (Comp. A/R : 2, Turb. A/R : 1.05) ® Exhaust gas analyzer (@ Smoke meter
Goverrior RFD type @ Coolant temperature controller ( Hybrid recorder -
Timer Advance(0.5" /950 rpm) Fig. 7 Experimental apparatus for E/G perfor-
mance
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