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Abstract : Calculation of indicated mean effective pressure(IMEP) requires high cylinder pressure sampling rate and
heavy computational load. Because of that, it is difficult to implement in a conventional electronic control unit. In this
paper, a cylinder pressure based real-time IMEP estimation method is proposed for controller implementation. Crank
angle at 10-bar difference pressure(CAnppi0) and cylinder pressure difference between 60° ATDC and 60° BTDC(DPacg)
are used for IMEP estimation. These pressure variables can represent effectively start of combustion(SOC) and fuel
injection quantity respectively. The proposed IMEP estimation method is validated by transient engine operation using
a common-rail direct injection diesel engine.
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Nomenclature drift, bar

ATDC : after top dead center SOE : start of energizing, ° BTDC
BTDC : before top dead center TDE : ‘.[OI.) de?ad centef
CAprio  : crank angle at 10-bar difference pressure, Ti + injection duration, ms

°CA ‘ .
CRDI : common-rail direct injection Subscripts
DPyeg : cylinder pressure difference between at estimated : estimated value

60° ATDC and 60° BTDC, bar real : real value
IMEP : indicated mean effective pressure, bar target : target value
Peyi : corrected cylinder pressure, bar
P. : measured cylinder pressure with sensor 1. Al 2
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Fig. 2 Pressure-volume diagram
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Fig. 3 Pressure-volume diagram in log scale
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Fig. 4 Relation between IMEP and CAppyo at various SOE,
1500 rpm
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Fig. 5 Relation between IMEP and DPy, at various fuel
injection duration, 1500 rpm
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Table 1 Specifications of the experimental system
Type In-line SOHC, CRDI
Engine {Number of cylinder 4

Displacement volume |1991 cc
Cylinder- |Company Kistler(Switzerland)

pressure Type Piezoelectric pressure
sensor transducer
Company dSPACE(Germany)
Engine |Model MicroAutoBox
controller Processor IBM PPC 750FX,
800 MHz

Fig. 8 Structure of the IMEP controller
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Fig. 9 Block diagram of the IMEP control system
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