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A Study on Adaptive Speed Control of - Diesel Engines by using the Model Matching Method
Abstract

The purpose of this study s to design the adaptive speed control system of a marine diesel
engine by the Model Matching Method and Parameter Estimation Method.  During the engine
operation, the performance of the engine speed control is mainly  dependent on the designed
numerical parameters of the PID controller. The conventional speed control algorithm, adopted to
the slow speed diesel engine equipped  with mechanical hydraulic governor, has simplicity  but
difficulty in the speed control due to the alteration of the engine parameters in different operation
region.  In recent date, the most of digital governors, based on the PID control algorithm, have
been developed to solve such control problems for a marine diesel engine. The modern control
theories, that are an LQ control, & fuzzy control and an He control, are stll bevond the practical
use due to ther application difficulties, even intensively studied.

Firstly, a new approach o the opumal speed control of a marine dicsel engine was
suggested o determine  efficienty the PID control parameters by the model matching method,
tpically taking o marme diesel engine as a non-oscillatory, second-order svstem.  As a result,
the parameters of PID controller can bhe sclected in the wav of that overall tansfer function is
caquivalent 1o the ideal tanster funcuon, ol which the svstem gain is | and the tume constant is
reasonablv short, for o speed control svstem modelled as the first order svstem with specific
CHYZING PDATAUTICLOTS.

secondbv, the numerical values for parameters of o diesel engine can be determined  simply
by the least squares orror estimation method through the computer simulation of the marine diesel
cngine operation. This Parameter Estimation Method was examined 1o verify the actual control
performance with the computed simulation data.

Thirdly, the design of an adaptive speed control svstem was performed by combining  the
Model Matehing Method and the Parameter Estimation Method.  Results indicate that the PID
arameters can o be o regulated automatically at any parameter  variation  of the  diesel  engine
following the alteration of operation range.  In order to evaluate the effectiveness of  proposed
control svstem, a - series of  computer simulations were  carried out under the presumed noise
CHVIronIments,

In conclusion, it indicates that our proposed method is superior to the Ziegler & Nichols's
method both in performing  the computer simulated control and in obtaining  the better  indicial
response characteristics.
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