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Abstract : The torque is an important measure that represents the performance of a particular engine. Furthermore the
information of engine torque can be used as a primary feedback parameter in modern engine management system. In
this paper, a methodology is proposed for torque estimation of SI-engine. Since the proposed method uses cylinder
pressure sensor, the torque can be estimated in a simple manner. The indicated torque is estimated from the peak
pressure and its location, and the load torque is observed by the state observer based on the estimated indicated torque.
The proposed method is accurate and robust against the variations that affect the torque production such as spark
timing, mass air flow and others. This torque estimation method may be an alternative solution to the use of engine

torque maps in a modern torque-based engine management system.

Key words : Cylinder pressure(4 ] 933), Indicated torque(=A] ¥ =), Load torque(F-3} ), Peak pressure
(& 14#), Location of peak pressure( & 17 921 248 91 ), Neural network(4] 7 3] 2 1), Observer(3#457])

Nomenclature ¥ :crank angle, deg
Jer  : effective inertia of engine and dynamometer
2 Subscripts
system, kg - m
: engine speed, rpm EBDC : bottom dead center at exhaust stroke
n : number of cycle IBDC : bottom dead center at intake stroke
nR : number of crank revolutions for one cycle
Pc  :cylinder pressure, bar 1. A 2
V  :cylinder volume, m
Ve o GANAE 2FFA 530 vl 717kl @ T Alsh
s :stroke volume, m ] _
VD : engine disol vol 3 bol et die 28R 878 Al &
: engine displacement volume, m 227]7] Slshod Ak AN o] Al o] ko] 7
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Fig. 1 Relation of IMEP with selected pressure parameters
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Fig. 3 Relation of IMEP with LPP
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Fig. 5 Feedforward neural network for peak pressure and
LPP estimation
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