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A Study on the Problem-Solving Method and Thermal Efficiency Properties at
the Time of High Expansion Realization in a 4-Cycle Diesel Engine

Tae-Tk Jangt

Abstract : The present thesis carried out a research on a compression pressure’s
reduction phenomenon and its countermeasure according to the thermal efficiency
improvement method by a Miller method in 4-cycle low speed diesel engine. In case of
retardation of intake valve closing time in a engine, the theoretical heat efficiency
shows a remarkably reducing trend when a compression ratio is not compensated.
Accordingly, the thermal efficiency showed an increasing trend in case of compensating
the compression ratio. Especially, it could be understood that the theoretical heat
efficiency at near ABDC 100° of intake valve closing time in case of compensation of the
compression ratio was improved by around 25.1%, and the mean effective pressure was
also increased by around 18.6%. Also, as the retardation of intake valve closing time
increases, air quantity becomes insufficient due to a backflow phenomenon of intake air
and thus thermal efficiency was decreased in a high load operation domain.

The solving method of this problem is possible by supercharge. Therefore, in order to
improve thermal efficiency by retardation of ntake valve closing time, the thermal
efficiency improvement according to low compression is possible when there are a
compensation device of a compression ratio and a supercharge device. This is a
problem-solving method of low compression and high expansion cycle.

Key words : High expansion(¥3%), Miller method('¥&{%4]), Variable valve timing system
(P B Elo] WA ~8]) | Appearance compression ratio(ZXE7] ¢=W]), Expansion-
compression ratio(¥*-=1]), Effective compression ratio(F+&%=H])
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Fig. 1 P-V diagram for high expansion Diesel cycle
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Table 2 Specification of engine. Ve
Item Specifications
QEgS
Cylinder Number Single cylinder(1) =
Displacement Volume 2390(cc) _ —k
P o) = T=% ") Fpyeo (5)
Bore x Stroke 97.1(mm)*323(mm)
S/B Ratio 3.326 ] 2o A
CAM Type DOHC(1)
C ~ 40(Variable) F, [[ *( h 7AV;)""1 (V1 7AV‘)’1}+
ompression Ratio 15 Variable =1y0 -
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In case of compensating
30 compression ratio

In case of without compensating
compression ratio

Expansion compression ratio

Theoretical thermal efficiency, %

10

Y
The ratio of expansion and compression

0 45 0 1% 180
Intake valve closing timing, ABDC

Fig. 3 Theoretical thermal efficiency and ratio of
expansion and compression according to
intake valve closing timing.

In case of compensating
compression ratio
-~ "

In case without compensating
. compression ratio

n

The mean effective pressure, bar

0 45 @0 1% 180
Intake valve closing timing, ABDC

Fig. 4 The mean effective pressure with and without
compensating  effective compression ratio
according to intake valve closing timing.
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Fig. 5 P-V diagram for high expansion diesel cycle

under charged and compensated effective
compression ratio.
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In case of compensated
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Theoretical thermal efficiency, %
]
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Fig. 7 The comparison of thermal efficiency under
compensated effective compression and the
charged according to intake valve closing

timing.
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