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Abstract — The purpose of this study is experimentally to analyze that intake port swirl, injection system
and turbocharger have an effect on the engine performance and the emission characteristics in a V8 type tur-
bocharged intercooler D.I. diesel engine of the displacement 16.7/, and to suggest the improvement of
engine performance. Generally to enhance engine power, TCI diesel engine is put to practically use turbo-
charged intercoler in order to increase boost efficiency which is cooled boost air. As results of considering
the factors of the intake port of swirl ratio 2.25, compression ratio 17.5, re-entrant 8.5° combustion bowl,
nozzle hole diameter ¢$0.33*3+¢0.35*2, nozzle protrusion 3.18 mm, injection timing BTDC 12°CA and tur-
bocharger (compressor 0.6A/R+46Trim, turbine 1.0A/R+57Trim) is the best in the full range of operating in
the engine performance and the exhaust characteristics of NO, concentration. Therefore their factors are
appropriated as intake system, injection and turbocharger system.
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Table 1. Specification of engine.
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Two valve (O.H.C)

Borexstroke (mm) 0137xp142
Displacement (cc) 16,745

Max. power (kW/rpm) 287/2100

Max. torque (N-m/rpm) 1,421/1260
Intake valve dia./seat dia. (mm) $O1x055

IVO/IVC BTDC 14.5°CA/ABDC 37.5°CA
Valve timing
EVO/EVC BBDC 52°CA/ATDC 16°CA
Injection order 1-8-4-2-7-3-6-5
Combustion ratio 16.5, 17.5
Combustion bowl Re-entrant 8.5°, 23°
Intake port swirl ratio 2.13, 2.25, 2.38
Turbochrger Garret T042, 33 type
Governor RFD type
Timer (°/rpm) 3.0°/1070
Nozzle pre. (MPa) Ist : 18, 2nd : 25
Injection system $0.32%3+¢0.34*2
Hole size $0.33*%3+90.35%2
00.34%3+00.65%2
Nozzle Pro. (mm) 3.01, 3.18, 3.54

Injection timimg

BTDC 12°CA, 13°CA
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Table 2. Dimension of combustion bowl.

B/C=2.83
97132 | 791 | 307
Re-entrant 8.5 120 16.5
B/C=2.58
07184 | 7884 | 2932
23 | 130 17.5
B/C=2.69

Table 3. Specification of turbocharger.

Centrifugal compressor

127,000 rpm

Compressor type

Max. allowable speed

Turbine type Axial flow turbine

Turbine allowable temp. (°C) 700
A/R ratio 0.5, 0.6
Compressor
Trim ratio 42, 46
A/R ratio 0.84, 1.0
Turbine
Trim ratio F (57)

Tip Tip
: height height
High flow
Med. flow H|gh flow

Low fiow

Inducer dia. |
Trim= (W Yx100
Exducer dia
= (P Tge - Yo
Exducav Inducer
Tip diameter diameter
diameter

Turbine wheel Compressor impeller
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Fig. 1. Assembly of V8 type TCI diesel engine.
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Fig. 2. Experimental apparatus for engine performance.
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Fig. 3. Full load performance curves for three types
of swirl ratio.
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Fig. 4. Full load performance curves for three types
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Fig. 5. Full load performance curves for three types
of nozzle protrusion.
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