’m Check for updates

Transactions of KSAE, Vol. 30, No. 9, pp.709-715 (September, 2022) Copyright © 2022 KSAE /202-03
pISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2022.30.9.709

PSO7| CIAAZ A0 A Y Asdd L

aiN

PSO-based Diesel Engine Control Gain Map Auto-tuning Algorithm

Weonmo Kang - Changsun Ahn"

School of Mechanical Engineering, Pusan National University, Busan 46241, Korea
(Received 11 April 2022 / Revised 25 May 2022 / Accepted 4 August 2022)

Abstract : The diesel engine for power generation is controlled using a PID controller. To use the PID controller in a diesel
engine, it is necessary to know the appropriate P, I, and D gains for each load applied to the engine. Manual determination of
gain causes performance to vary, and the problem of relying too much on the engineer’s skill may occur. Through the
development of the gain tuning automation algorithm, tuning performance can be performed while ensuring constant
performance without heavy reliance on individual engineers. The algorithm for automatic gain tuning stores the measured
fuel amount, load, and engine rotation speed data by first applying a load to the engine and operating it. The model
identification uses the stored data and creates a gain map using an optimization algorithm. The developed automatic gain
tuning algorithm can replace the existing gain tuning method.
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Optimal PID Gain Map

Fig. 1 PID Controller gain update process
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Table 1 Gain map when 1,000 rpm

Load [%] Kp Ki Kd
0 0.2798 0.2012 0.2395

33 0.5424 01711 0.1002

66 0.5274 0.1693 0.1011
100 0.5021 0.1627 0.1131

Table 2 Gain map when 1,500 rpm

Load [%] Kp Ki Kd
0 0.7410 0.2413 0.3128
33 0.5481 0.1723 0.1171
66 0.5540 0.1764 0.1249
100 0.5536 0.1769 0.1241

Table 3 Gain map when 1,800 rpm

Load [%] Kp Ki Kd
0 0.6805 0.2346 0.4776
33 0.5136 0.3473 0.2301
66 0.8826 0.2221 0.3364
100 0.8277 0.2337 0.7798
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Table 4 Cost table

Case1 Case2 Case3
Manual |Gain map| Manual |Gain map| Manual |Gain map
Costy 1.1 0.4 11 0.4 0.8 04
Costz 27 1.8 259 1 8.4
Costy 0 0 0 0 0
Costy 338.5 9 140.4 ] 416
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