Journal of Engineering and Digital Technology (JEDT)
Vol.12 No.1 January - June 2024

N1599NLUUATIAIUAY PIDA imnzaunganludanadiny

9

nlasunsstuaalaainanenig dmsuatuangungiivasssuum il

LT)

[

nTel 1efg' AnAENA 9k’

" nazAavmansuay Inemans unIngraeniaiisy, mgauys, Ussimale

*UseiusuTIUAT Blua : kitisak lu@western.ac.th

Suduatu : 20 fugeu 2566; Suunanuatuwily : 26 ga1AN 2566; AOUTUUNAIY : 15 NARNIEY 2566

weunseoula: 28 dguneu 2567

unAnga
isuum‘uquqmmﬁLmmaamlw%Lﬂuiwuﬁué’uamﬁﬁma‘diﬁmm (Second-Order System Plus Time Delay:
SospD) AldruegaunsnarglunismivgunszuIunslugaamnssu lnguniazaniiunisaglaguauaudeunduuuy

PID wsiogslsinnu smauau PIDA Siliinaneuaussiinindaaiuau PID dwsulssnunidididuandt luidedazdnaue

N1590NLUUAIAIUAY PIDA Mmangauigadmiussuuatuaugungiiveuni i tieaduusunmsiindszansama

€

v

yasty sedanaanunlasunsatunialanindienil (BA) dadunildlumaianisiiuuseansaimunigisasin amudseeins

iusyansamunigagninluldieAumnisniiiesves PIDA Mmungay wlsuidsnluniseanuuu PIDA fisenuuulay BA

D

Y =

Mausiodulymmsusulimunzaunidesiin nsnevausswwesssuuilasuainaeulnsaaes PIDA fieanuuulag BA
ggnihluTeuiisuiunisnevausiilasuainaeulnsaaes PIDA 618 INNANITIFENUTT PIDA fleanwuunig BA

AUIORAANLLATAIVANNMTNBUAUDIVBITEUUAIUANEMATIW LT Awilend PIDA ldegeimelasgnwin

Aa1Agy : nsauAtgaugiwlilil nsiinUsEavsamungdtain dnuauiilefie

67



Journal of Engineering and Digital Technology (JEDT)
Vol.12 No.1 January - June 2024

Optimized PIDA Controller Design with Bat-inspired Algorithm for

Temperature Control of Electric Furnace System

Chulaphorn Muangdit! Kittisak Lurang”

Y Faculty of Liberal Arts and Science, Western University, Kanchanaburi, Thailand

*Corresponding Author. E-mail address: kitisak.lu@western.ac.th

Received: 20 September 2023; Revised: 26 October 2023; Accepted: 15 November 2023
Published online: 28 June 2024

Abstract

The electric furnace temperature control system is one of the real-world second-order systems plus time
delay (SOSPD) widely used as the process control in industries. It is normally operated under the PID feedback
control loop. The PIDA controller, however, performed better response than the PID controller for higher order
plant. In this paper, an optimal PIDA controller design for the electric furnace temperature control system is
presented. Regarding to modern optimization context, the Bat-inspired Algorithm (BA) which is one of the most
efficient population-based metaheuristic optimization techniques is applied to search for the appropriate PIDA’s
parameters. The proposed BA-based PIDA design framework is considered as the constrained optimization
problem. System responses obtained by the PIDA controller designed by the BA will be compared with those
obtained by the PIDA controller also designed by the BA. As results, it was found that the PIDA can provides the
very satisfactory tracking and regulating responses of the electric furnace temperature control system superior to

the PIDA, significantly.
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