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Abstract

This article presents an application research involving a calculation of in-cylinder air mass on a
2.5L compression ignition engine composing with EGR and turbocharger system, and operating on DF-
PCCI mode. The DF-PCCI engine using CNG as main fuel is a multipoint-injected CNG at the intake
ports after Diesel is directly injected in smaller amount, mainly for ignition purpose, resulting in lower fuel
cost. The amount of in-cylinder air is important to Diesel and CNG injection calculations, especially when
we tip-in or abrupt changes in load paddle. The presence of time delay of a MAF sensor is an obstacle in
the controller design for air/fuel ratio control. Because its combustion characteristic is close to lean burn
(exceed 0O,), resulting in more residual air on the EGR system. The in-cylinder air is calculated for
determine Diesel and CNG injection durations, estimation of in-cylinder air improves the engine efficiency,
drivability, and emission in the exhaust. We present 1) a model of air-part system with EGR system, and
the Burned Gas Ration (BGR) (i.e., a ratio between the burned mass and the total mass) is a key
concept of this work for estimates the combustion parameter on the intake manifold. 2) a nonlinear
sliding-mode observer, which has robustness properties. The proposed algorithm was simulated on the
MATLAB Simulink® as a controller and the AVL BOOST as a virtual engine. The results of this estimation
provide more accuracy in predicting the Air-per-Cylinder (APC) instantaneously, where it does not
required in additional sensors.

Keywords: Observer, In-cylinder air, Sliding-mode, Diesel-Dual-Fuel Engine
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