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Design and Implementation of a Throttle Valve

Controller for Engine Dynamometer Systems using Fuzzy Logic
A, o A&
(Wee-Jae Shin and Sang-Yun Lee)

Abstract : This paper shows a design and implementation of throttle valve controller for engine dynamometer
system using fuzzy logic. Recently, we demanded the excellent measuring equipment so as to improve engine
performance. The throttle valve control for engine dynamometer system is a very particular part in the engine
control. Since the structure of engine dynamometer system is very complicated and has nonlinear elements which
are influenced by disturbance of vibration, heating, cooling, and energy loss so on. In this paper, fuzzy logic
control application have been successful in throttle valve control problem for engine dynamometer system in
which the conventional control had difficulties dealing with the system. In this study, we propose a method that
the control strategy uses Fuzzy Look-up table and normalization and obtained the satisfying result from realized
throttle valve controller for engine dynamometer system.
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Fig. 2. Throttle valve fuzzy controller applied engine
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Table 1. Quantization method of fuzzifier.

Quant. . . % 2z}e

Level Brfstd e éﬁggi H
-6 (k) 205 e(k) 2025
-5 05> e(k) =04 0.25> e(k) 2020
-4 04> e(k) =03 0.20> e(k) =0.15
-3 03> e(B) 202 0.15> &(k) 2010
-2 02> (k) 201 0.10> e(k) 2006
-1 0.1> e(k) 2005 0.05> e(k) 20.001
0 0.05> e(k) >-0.05 0.001> e( k) >-0.001
1 -0.052 e(k) >-0.1 -0.001 = e k) >-0.06
2 -0.12 e(k) >-02 -0062 e(k)>-0.10
3 022 e(k)>-03 -0.102 e(k) >-0.15
4 -032 e(k) >-04 -0.152 (k) >-020
5 -042 e( k) >-05 0202 e(k)>-025
6 -052 e( k)4 -0252 e(k)
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Table 2. Membership function table of fuzzy variable.
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Table 3. Proportional gain matrix(PGM).
e(k)
NVL NL NB NM NS N¥YS Z0 PVS PS M PB PL PVL
PVO O | NNS!NVS| NS | NS | NM | NM | NB| NB | NL | NL | NVL | NVL
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PB PVS | PVS ] NVS| NVS| NS NS NM NM NB NB NL NL
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Table 4. Integral gain matrix(IGM).
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Table 5. Specifications of engine used.

Item Specifications
Model & Maker GWE-30-50-GS-DVU, NISSAN
Type Four Cylinder Four Stroke Cycle

Water Cooling Type

Displacement

1138 cc

Bore X Stroke

73 X 68 mm

Output (Normal)

30 / 3200 (PS/rpm)

Used Fuel

Unlead Gasoline
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