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Effects of Intake SwiHl and Combustion Parameters on the Performance
and Emission in a V8 Type Turbocharged Intercooler Diesel Engine
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Abstract : The Effects of intake swirl and combustion parameters on the performance and emission characteristics in
a V8 type turbocharged intercooler D.I. diesel engine of the displacement 16.7 # were studied experimentally in this
paper. Generally the swirl in the combustion process of diesel engine promotes mixing of the injection fuel and the
intake air. Also, TCI diesel engine is put to practically use intercooler in order to increase boost efficiency which is
cooled boost air. As a result of steady flow test, when the swirl ratio is increased, the mean flow coefficient is decreased,
whereas the Gulf factor is increased. And through engine test, its can be expected to meet performance and emission by
optimizing the main parameters; the swirl ratio is 2.25, compression ratio is 17.5, combustion bowl is re-entrant 8.5°,
nozzle hole diameter is ©0.33*%3+¢0.35*2, injection timing is BTDC 12°CA and turbocharger is T02 model which are
compressor 0.6A/R+46trim and turbine 1.0A/R+57trim.

Key words : Swirl ratio(A1&]H]), Mean flow coefficient(3d - %F4)<=), Gulf factor(2Z 2 E]), Combustion
parameters($1 4: 21 A}, Engine performance( 74 '5)
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Table 1 Specification of engine

Engine type V8-cylinder, 4cycle TCI DI engine
Bore*Stroke(mm) 137 * 142
Displacement(cc) 16,745

Max.Power 287kW / 2100rpm

Max.Torque 142IN - m / 1260rpm

Intake valve head
& seat dia.(mm)

261 /9556

Valve timing

IVO : BTDC 14.5 °CA
IVC : ABDC 37.5 °CA
EVO:BBDC 52 °CA
EVC: ATDC 16 °CA

M5 o

E7IA54H0| o|xl= JE

Table 2 Specification of turbocharger

Low flow,

Model Garrett T04 33type
Compressor type Centrifugal compressor
Max. allowable speed 127,000 rpm
Turbine type Axial flow turbine
Turbine allowance temp.(°C) 700
A/R ratio 0.5,0.6
Compressor - -
Trim ratio 42,46
. AJ/R ratio 0.84,1.0
Turbine - -
Trim ratio 57
Tip o
i height eight
T A I B "ol ke o tow

Swirl ratio(Rs) | A type=2.13, B type=2.25, C type=2.38 Low flow
Compression ratio 17.5 lnguonr g : T
Combustion bowl Re-entrant type 8.5° Exducer e nducer

RFD type Tio diameter diameter
Governor (PS38 Injection pump) diameter
Timer Advance(3°/ 1070rpm)
Nozzle(bar) 1st: 18, 2nd : 25MPa
20.32%3+50.34*2
Injection system Hole size 90.33*3+90.35%2
] 20.34*3+00.36%2
N L
pro(.)(zrfllr;) 3.18 (injection angle 150°)
Injection BTDC 12°CA
timing
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P : Pressure transducer
@ Air flow meter

T : Temperature sensor

@ Intercooler temp. controller
@ Intercooler bath @ Cooling water controller

® Throttle actuator ® Fuel temperature controller
@ Fuel consumption meter & Engine dynamomter(440kW)
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Fig. 4 Experimental apparatus for engine performance
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