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A study on power improvement emission characteristics of marine diesel engine with
response power 220HP turbocharger
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Abstract: This is a thesis about the experiment of comparison characteristic of power and exhaust gas in the
same condition between diesel engine that is equipped response power 220HP turbocharger to increase effec-
tiveness of the engine which is recently used in a lot of industry which requires high power. Resulting of the
experiment with natural aspiration diesel engine and turbocharger diesel engine, difference in low speed is not
significant, but in high speed, effectiveness of turbocharger diesel engine is much higher than the other one.
In other hand, in exhaust gas experiment, turbocharger model exhausts more NOx and O,, but it doesn’t sig-
nificantly affect the result when it comes with decreasing of CO, and effectiveness of increased power
characteristic. As a result, the turbocharger diesel engine is economically effective comparing with the natural
aspiration diesel engine.
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Figure 1: Test setup for Engine and Dynamometer
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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 Oil
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Figure 2: Test setup for Turbocharger(Response
Power 220HP for Diesel Engine)

Table 2: Specifications of the turbocharger tested

Response Power 220 HP
Compressor Turbine
Ind
" u?er 37mm | Whl Diameter | 40mm
Wheel Diameter
Exducer Wheel | g ) Trim 60
Diameter
Trim 60 A/R 0.40
A/R 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

analyzer (Horiba

Figure 4: Emission gas
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N/A Speed Graph
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Figure 5: Comparison of N/A engine speed on

throttle open scale by engine speed variation
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T/C Speed Graph
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Figure 6: Comparison of T/C engine speed on

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

throttle open scale by engine speed variation
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TIC Power Graph
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Figure 8: Comparison of T/C engine power on

throttle open scale by engine speed variation
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Figure 9: Comparison of N/A shaft torque and

throttle open scale by engine speed variation

Figure 9= 215714 <lxle) 74 w7 34
A9 AdFl FdE WstE ASete] vale
o]t} Figure 10> w832 220HP 7]
of w& <xlel 2+ ng I HFEA ] <zl
A Wsks ASske] vlugk sorh <zl

E R ] o e e B e e A P e o)
o, o= FH3} 3] dA ofal 3
gl g vEste] Frkek Alolet o SE

O

om foby J; s,y

Jo

=)

914



&3 220mH Aduke

TI/C Torque Graph
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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

Figure 155 A1 5714
F7HA1€] NOx ®Wsts 7|

o

Zajo] W

ol (&
Lo
HORUof 2

N
o

T/C NO, Graph

400

350 -

300

250

NOx(ppm)

200

150 4 —e— 1,000 RPM
v 1,500 RPM

—-#— 2,000 RPM

100

50

40
Throttle(%)

100

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
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Figure 18: Comparison of T/C engine O, on

throttle open scale by engine speed variation
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