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Abstract

The characteristics of intake port flow and engine performance with swirl ratio variance in a
turbocharged D.I. diesel engine were studied in this paper. The intake port flow is important factor
which have influence on the engine performance and exhaust emission because the properties in the
injected fuel depend on the combustion characteristics. Through these experiments it can be expected to
satisfy performance and emission by optimizing the main parameters; the swirl ratio of intake port,
injection timing and compression ratio. The swirl ratio for ports was modified by hand-working and
measured by impulse swirl meter. For the effects on performance and emission, the brake torque and
brake specific fuel consumption were measured by engine dynamometer, NOx and smoke were
measured by gas analyzer and smoke meter. The results of steady flow test are as follows; as the
valve eccentricity ratio are closed to cylinder wall, the flow coefficient and swirl intensity are
increased. Also we realized that there is a trade-off that the increase of swirl ratio decreases mean
flow coefficient and increases the Gulf factor. And the optimum parameters to meet performance and
emission through engine test are as follows; the swirl ratio 2.43, injection timing BTDC 130CA and
compression ratio 15.5.
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Table 1 Inlet valve lift with crank angle

Crank Valve Crank Valve
angle (© CA) | lift (mm) | angle (° CA) | lift (mm)
- 130 0.000 100.0 11,160
- 100 0.080 1100 10.390
0.0 0.620 120.0 10.320
10.0 1.870 130.0 0.440
20.0 3.490 140.0 8.300
30.0 5.200 150.0 6.940
10.0 6.600 160.0 5,290
50.0 8270 170.0 3.540
60.0 9.410 180.0 1.920
70.0 10.270 190.0 0.650
80.0 10.850 200.0 0.120
90.0 11130 203.0 0.000

95.0 11170

Table 2 Specification of test engine

Enginc type 6 cylinder, 4cycle T/C DI engine
Dore * Stroke(mm) 124 =« 130
Displacementlec) 9419

Max, Power(kW/rpm) 176 / 2300

Max. Torque(N - m/rpm) 882 / 1400
Intake valve head
& seat dia.(mm)

#502 / F4R6

Intake open : BTDC 12° CA
close - ABDC 24" CA
Exhaust open @ BBDC 517 CA
close : ATDC 13" CA
A type=1.70, B type-2.13, C type=2.43
14, 155, 16
Parallel (deep bowl)

Valve timing

Swirl ratio(Rs)
Compression ratio
Combustion bowl

Turbocharger T45 (comp. AR 072, Turh. A/R ¢ 1.05)
Guvernor RED type
Timer Advance(05" / 950mim)
Nozzl
Injection system pr&f:::;;:r- lst 157, 2nd @ 21.6MPa
Hole size ¢0.31+5
onozzle | 477 Gnj. angle 1507 )

Az AL (Gulf factor, Z) T AMNE FHE
8] MIREeY T2 RS AME-skst

Table 12 A oldoax)e] W=7 ¥l
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so] EARREE I, xFS U R £

I Pregsure Transducer T : Temperature Sensor
(I Air flow metet (@ Torque indicator

) Engine Dynamometer @) Throttle actuator

(5 Dynamometr controller ) Dala aquisition system
(7) Fuel temperaturc controller # Fuel consumption meter
(@) Exhaust gas analyzer 0 Smoke meter

1 Coolant termperature controller (2 Hybrid recorder

Fig. 6 Experimental apparatus for engine perform-

ance
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