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Abstract A HIL(hardware-in-the-loop) system was established and the simulation was carried out to determine
whether the system operates normally. The system consists of turbocharger test bench, HIL platform with real
time S/W and DAQ, and engine model using Matlab/Simulink. In the simulation the supplied fuel rate is
changed step-by-step from 1.8944 kg/h to 4.7360 kg/h. The change of air-fuel ratio is analyzed and observed
whether the air-fuel ratio follow the target air-fuel ratio 32. When the supplied fuel rate is changed, the
air-fuel ratio is converged to the target air-fuel ratio after about 20 seconds. And the vane duty ratio of turbine
and the boost pressure of compressor are also changed properly. Therefore this HIL system can be used to
develop the new turbocharger and improve the performance of the modified turbocharger.

Key Words : HIL(hardware-in-the-loop), VGT, Response Characteristics

1. M2 71§19 LRI AR EGRE
F5ol A2E 1 ek olfat LEol 2 it

7Y thokst ZEYo R AR E T 9t AT He o ;34 Aol FFE vA= AEE ATES Tl Felst
2R e} £ M ARE ARl glon Ao = de B2 AN FHlE 2aR sy, B3 HFEHE
YA 7]FHIEA)= A7 AW BIA A 2040d0]H 44 B3 AEHOHLE A5 doHE A9 AR 94
7} ebd3) g Aojetal Bushal 9ok T3 A A4 W ol Bk
Ao g FREal e ARl Y3t ojitsietas olg|gt ofelEE F55F7] Al AAEIL Sl= Ao
= eMvtao) i3] FAIRES st ulel & £A]  HIL(hardware-in-the-loop) AJAEE o]-838F AlEH o)A
HE AR g8 wi7)7tAs F4dlela £94 3 ©|th Raman F{112 58 AF9] 55 Al2Hf of
Yslelnz g uj7|Es 24sle] dulE A7) S Al BE S ¢J5te] HIL AJAEES FE319,

B wEe sEplengtet a gl Agos o4
"WAAA} + AL (jechung@kut.ac.kr)
H4=el 1149 09€ 159 2ol (12 114 109 269, 23 114 1€ 019) AAEARY 119 119 109

4745



A Eetsl=RA) A2 A11S, 2011

Du 5212 iy fAAX-E Waste Gate EEI}F7]9]
AA71E 7fgsh=t] HIL Al2"E AR-SHRT

2 AFoMs 7HHE BEE7I7E AR 58 v
Aol gt HIL AlAES 5811, HIL A|288] A4
25 ofE mefshy] f8 du IuEs dAReR
st Algdlel S askRie) olu] A& SH%

A T QI o] S AAIZE Aol TKss
% A7l mae] B4 4
2 Ava gasz)] $)
o & By B AT

7k B il HEE Y 6719 MERUR A5
ATH4].

E 1) 2] Q3 29 WSS dehigl, 2
o Matlab/Simulink® 243t wdlo] 355 el

[E 1] 94 wee] g2 see
[Table 1] Parameters of engine model

Input Parameter Output Parameter
1. Torque & bmep
1. Engine displacement |2 Volumetric efficiency
2. Engine speed 3. Exhaust manifold temperature
3. Target A/F and pressure
4. Fuel rate 4. Thermal efficiency
5. Initial intake manifold | 5.Compressor flow performance
temperature and | 6, Turbine flow performance
pressure 7. Intake manifold temperature
6. Target EGR rate and pressure
8. EGR rate
9. Peak cylinder pressure
10. NOx, Smoke number
A
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[Fig. 1] Engine model using Simulink
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[Fig. 2] Configurations of HIL system
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[Fig. 3] Test bench of turbocharge
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[Table 2] Specifications of HIL system

Components Type Specifications
11 kW,
Blower Roots 6.2 Nm3/min
Thermal mass air, 580 Nm3/h
Flow meter
Orifice 6.0 Nm3/min
Pressure sensor NT-3100 -1~5 bar
Temperature RTD Pt-100
sensor
. 140 Hz, 0~100
Signal supply PWM duty
PCI-6602 Digital 1/O
DAQ board PCI-6713 Analog out
PCI-6071E Analog in
Operating RedHawk
X
System Linux QN
Real time Opal-RT RT-Lab
software
S/W Mathworks Simulink
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[Fig. 4] Control process of air-fuel ratio
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[Fig. 6] Change of A/F ratio according to change of fuel
rate
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