[ Downloaded from joc-isice.ir on 2026-01-30 ]

[ DOR: 20.1001.1.20088345.1400.15.4.1.2 ]

[ DOI: 10.52547/joc.15.4.1]

J A dmo
ISSN (print) 2008-8345
« ISSN (online) 2538-3752 @
SO 5 Al

P
VY domis Ve Olis ) oF ol 10 e e 5

mo-—wn-—

STy 5slhgred TR seie0 & Hod a0 S5 S1pLQIG g9y b
3990 Cond JUT oL IT oy b 31 ookl b soig0 (9 & OlgF ! I

S el e T g g e Loy Sl gd A e
Ghahremani@mUut.ac.ir ol ;o) e 231 &SI axs o3 (] 287 cake 05,505 5nlS 5 3 pommac il
rezamortezavi71@gmail.com ool e st &Sl o o&ils oI 287 ke 05,505 5alS 5 G paioes i) ol )87
a.baratie5@gmail.com o1 1ol e 2l STl inio oEtils 45 e (5155 ake 03,5 S i Al s )77

WA/ /0y VAR BNV L sl WAA/Y ¢ /08 il o

0 G153 5505050 U35 55 pn &0 (50 485 Do) 3 SUA 40 paen Sl el L il lie 1 53 1 O
DG plas 53 o Jast Jube (gl ¢ sl 0k (o 187 (gl i o g 0T Sy OT sl (o5t 8 385 Jubo &
b 5 b ABL (r 5 n o 1 B OT (sl el 48 (LQIG) o 53 430 JLS (o g0 J 287 S L
2550 S5 pld 531 555l s 8 L 5 (G 5 L Ol jn 9kn o 53 J 25T L 0155 o okl 1) gy 53 ol o (5L
Loss ol 53 15 sgisn S5 5318 5 Ol am 53 5 035w U8 (VL S 5 S35 L (Gl 5 b slays3 o sainy)
ol a8 ol 0l L5l s A3 8 G5l 5 S5l et (e Coalab pAe 9 5 plp 03 e alle e iS5 g
Caglin 555 Sildie )3 Conlb pie 1 53 5 @il 6 2 3, Shes LQR 5 PID (laoliS'J 28 b ey lin 53 oS 257
2ol 6 YL

S I LQIG 08 557 s a5 323 5 57 50 1SS Sl

Designing of LQIG method for controlling the wastegate of a turbocharged
diesel engine to increase engine output power using experimental results of
engine test chamber laboratory

Nematollah Ghahremani, Reza Mortazavi, Ali Ahmad barati

Abstract: In this paper, first, using a test set on a turbocharged diesel engine in the engine test
room, a nonlinear model is obtained and it is linearized around several operation points. Then,
for the linear models, a linear quadratic integral Gaussian controller (LQIG) with variable
parameters as function of engine speed is designed and simulated. In the proposed method, by
controlling the wastegate, the boost produced by the turbocharger can be controlled at all
engine speeds (especially the lower and middle speeds) with high performance response,
thereby improving the output power and engine torque in all speeds. The closed loop control
system is simulated and evaluated in the presence of noise and model uncertainty. The
simulation results show the better performance and higher robustness in comparison with PID
and LQR controllers.

Keywords: Diesel engine, wastegate, LQIG controller, nonlinear model.
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