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The Performance of a Diesel Engine Using Lubricant Containing
Nano-metal Powder

Kweon-Ha Park* - Jae-Sung Choit + Dae-Hyun Kim** - Young-Nam Kim#***

Abstract : A diesel engine requires a high performance of lubrication because of the
extreme conditions such as high temperature and pressure during combustion process in
a cylinder. Many researches to improve the lubrication performance on the extreme
condition have been executed. The lubricant oil suspended with nano-metal particles is
the one of the measure. In this study, the nano-lubricant oil is applied on a commercial
diesel engine. and the engine performance is tested. The results show the increase of
maximum torque and the decrease of cylinder pressure, exhaust gas temperature, CO
emission.
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Table 1 Specification of test engine

Turbo diesel
engine(D4AK-C)

Water cooler

Type

Cooling method

No. of Cyl. &
arrangement

4~IN line

Valve mechanism Overhead valve

Combustion chamber

Direct injection
type

Bore x Stroke 100mm x 105mm

Total piston

displacement 3.298cc
Compression ratio 16:1
Rated output(KSR 80/2400(ps/REM)

1004)

Peak torque(KSR 1004)] 25.5/1800(kg.m/RPM)

NO-Load minimum

700~750 RPM
speed
NO-Load maximum 9640£20 RPM
speed T
Firing order 1-3-4-2
Injection timing 16°+1°BTDC
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Fig. 3 Variations of max. torques according to Eng.
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Fig. 5 Maximum pressure variation at 700RPM
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Table 2 Comparison of BSFC reduction percents

orque

0% | 25% | 50% | 756% {100%

RPM

700 |12.0%|5.5% 16.2% | 8.3% | 6.9%
1000 | 8.5% |3.6% [ 6.2% | 5.5% | 8.2%
1200 | 4.3% |4.7% 6.1% | 5.6% | 8.6%
1400 | 3.4% 4.0% |4.1% 1 6.5% |6.2%
1600 | 4.0% [4.7% | 4.8% 1 5.9% | 6.2%
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Fig. 9 Varations of CO concentrations at 1406RPM
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Fig. 10 Smoke emissions at 1400RPM
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