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Abstract: The dynamic response and combustion characteristics of a supercharged intercooled marine
high—power diesel engine under transient conditions are studied experimentally for the transient operating perfor-
mance of the diesel engine. The study shows that the inertia of the turbocharger leads to the inlet hysteresis,
which is the main reason for the deterioration of the performance under transient conditions. Under the sudden
loading condition, the inlet response lags behind the fuel supply response for 4~5 working cycles, and the inlet
response speed increases with the increase of the initial load. The combustion parameters such as indicated mean
effective pressure (IMEP) respond faster and fluctuate less in the process of sudden loading. The combustion pro-
cess in the cylinder deteriorates, and the center of gravity of combustion and the end of combustion are delayed
compared with the steady—state condition value under the same load.
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Tablel Engine specifications

Model Specification
Brake mean effective pressure/MPa 1.674
Speed/(r/min) 1500
Bore/mm 230
Stroke/mm 230
Compression ratio 12
T T T T T T T T T T m s m e 1
' , !
o |— e — o |
I 1
i (] i
i Charge i
i amplifier |
i | i
| I
i ! !
H Data H
! acquisition .
; Hardware :
. .l ............... - _'| ............... ,
! |
! . Pressure \
! Determine the correction i
i location of TDC +
1
I
| Pressure !
filtering !
| I !
[
| } i
! Calculate 1
I
1
i ‘ ;
|
| Data display !
: and save Program 1

Fig.1 Framework diagram of the combustion analysis

system
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Fig. 2 Variation of speed with transient operation
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Fig.3 Variation of pressure and heat with transient

operation
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Fig. 6 CA10, CA50, CA90 cycle-by-cycle changes during
0%~40% transient loading
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Fig.7 IMEP changes during transient loading
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