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Abstract: In this study, we propose a new method for estimating the IMEP using difference pressure, which is the
pressure difference between the cylinder pressure and the motoring pressure. The estimated IMEP, denoted as
IMEP,;5 optimizes the theoretical IMEP calculation range based on the fact that the difference pressure exists
between the start and the end of combustion. IMEP ;4 is verified to have a high linear correlation with IMEP with R?
of 0.9955. The proposed method can estimate the IMEP with 21% of the cylinder pressure data and 31% of the
calculation effort compared to the theoretical IMEP calculation method, and therefore, it has great potential for real-
time implementations. The estimation and control performance of IMEP;;; is validated by engine experiments, and by
controlling IMEP 4 the torque variation between the cylinders was reduced.
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Table 1 Engine operating conditions

Engine speed 1000, 1500, 2000, 2500
[rpm]
BMEP
[kPa] 400, 600, 800
Main injection timing 0, £2, +4, £6, 8, £10
[degCA ATDC]
Common-rail pressure
) thola WA
[MPa] 40-140 (20 ©912 W)
Boost pressure
: RE AR
[kPal 100-220 (10 ¥+$] 3)
Mass air flow
. R R
[mg/str] 300-700 (40 T+ d)
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Fig. 2 SOC calculation result when engine operating
conditions are varied
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Fig. 3 EOC calculation result when engine operating
conditions are varied
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Table 2 Calculation load comparison between IMEP and

IMEP
Indicator IMEP IMEP ;5
Number of additions 1440 601
Number of multiplications 1441 302
Total 2881 903
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Fig. 4 The curve fitting result of IMEP and IMEP 44
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Fig. 7 Controller on/off experiment results at engine
speed 2000 rpm, target IMEP 600 kPa
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