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A study on power improvement emission characteristics of marine diesel engine with
response power 200HP turbocharger
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Abstract: To improve efficiency of diesel engine which requests high output recently and is used all kinds of in-
dustrial areas, this thesis experimented dynamic characteristics and exhaust gas characteristics of diesel engine in-
stalled by supercharger of correspondent output 200HP and natural inhalation diesel engine through the dyna-
mometer and exhaust gas analyzer in same condition. As the result of experiment with natural inhalation diesel
engine and diesel engine installed by supercharger, there were a few differences of output, but dynamic character-
istics at high speed showed increased output and efficiency of the engine installed by supercharger. On the con-
trary, in exhaust gas characteristics, the model installed by supercharger showed increased exhaust gas such as
NOx, O, etc, but added value of exhaust gas is low if considering CO, reduction and efficiency of dynamic
characteristic's increase. Based on the results, diesel engine installed by supercharger is expected to show higher
economic feasibility than natural inhalation diesel than natural inhalation engine from an angle of efficiency.
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Figure 1: Test setup for Engine and Dynamometer

Table 1: Specifications of test engine

E/G 5 Cylinder(om662-TDI)
Displacement 2,874cc
Power 120HP/4,000rpm
Torque 25.5kg-m/2,400rpm
Fuel Diesel Qil

212 AEnZ7]
Figure 2= A3e A1-&-d ZF7I(TIC)=E, AFSFS
Table 29} 2t}

Figure 2: Test setup for Turbocharger(Response
Power 200HP for Diesel Engine)

Table 2: Specifications of the turbocharger tested

Response Power 200 HP
Compressor Turbine
Inducer

2.9mm| Whl Diameter [42.2mm
Wheel Diameter 329 lamete

Exducer Wheel

. 43.9mm Trim 58
Diameter

Trim 56 AR 0.34

AR 0.33
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Table 3: Specifications of the dynamometer tested

Absorption power (PS/kW) (663/490)

Absorption torque (kg.m/N.m) (75/735)
Maximum speed (RPM) 13,000
Rotor Inertia (kg/m?) 0.46
Cooling water Volume (£ /min) 125
Weight (kg) 900

Figure 4: Emission gas analyzer (Horiba
MEXA-7100DEGR)
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Figure 5: Comparison of N/A engine speed on
throttle open scale by engine speed variation
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Figure 6: Comparison of T/C engine speed on
throttle open scale by engine speed variation

312 AN EH
N/A Power Graph
60
50 4
- -2
40 4 =
o
— v v
g 30- o -
2 &
v
a 20 P gt
3 i
10 4 / —e— 1000 RPM |
A v 1,500 RPM
g". v &— 2,000 RPM
o - o |
0 F ] 80 80 100
Throttle(%)

Figure 7: Comparison of N/A engine power and
throttle open scale by engine speed variation
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Figure 8: Comparison of T/C engine power on
throttle open scale by engine speed variation

313 F9 E3

N/A Torque Graph

Torque(kg.m)

40
Throttie(%)

Figure 9: Comparison of N/A shaft torque and
throttle open scale by engine speed variation
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Figure 10: Comparison of T/C shaft torque on
throttle open scale by engine speed variation
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Figure 11: Comparison of N/A engine Air Flow
on throttle open scale by engine speed variation
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Figure 12: Comparison of T/C engine Air Flow
on throttle open scale by engine speed variation
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Figure 13: Comparison of N/A engine CO; on
throttle open scale by engine speed variation
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Figure 14: Comparison of T/C engine CO, on
throttle open scale by engine speed variation
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Figure 15: Comparison of N/A engine NOx on
throttle open scale by engine speed variation
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Figure 16: Comparison of T/C engine NOx on
throttle open scale by engine speed variation
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Figure 17: Comparison of N/A engine O, on
throttle open scale by engine speed variation

TIC O, Graph
20
9] BeEg-w
o *— 1,000 RPM
16 - " v 1,500 RPM
. " —a— 2,000 RPM
14 o !
— . ¥ -
£ 12 a v
S v »
= ] -8
& 101 . o
v
8 Ll
.
8 4
g
2 . ; |
] 20 40 60 80 100
Throttie(%)

Figure 18: Comparison of T/C engine O, on
throttle open scale by engine speed variation
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