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Abstract: In this paper, a joint simulation model of GT-
suite and MATLAB / Simulink was constructed by using
the calibration data of the actual engine and a
collaborative control module for estimated torque
feedback based on intake air and engine state parameters
was established. A comparison was made between the
estimation results errors of the ANN method and the Map
method for estimating the steady state, transient torque
variation, upshift and downshift of the engine. The results
show that the Map method is more reliable under steady-
state conditions, and the error of ANN method is small at

low, medium, and high engine speeds, with errors of
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1.31%, 1.09%, and 1.52% lower than the ANN method, and
the error of the ANN method is 5.62% and 1.32% lower
than that of the Map method under torque transient
conditions, and 1.93% and 0.84% lower than that of the

Map method under lifting conditions.

Key words: hybrid engine; torque estimation; artificial
neural network (ANN); Matlab/Simulink; GT-Suite; joint

simulation
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1.1 GT-Suite #1 Simulink Bt & {7 EL 4% 5

NS5 ERHTR & 3h 1 & sh B G 3
AEfe S8, Hoh 85 3 ST S (intake valve
opening, IVO) PL M HE A 1] & ] (exhaust valve
closing, EVC) gl f vl 515 [l

R1 EBNBEXSH

Tab.1 Engine parameters

A% /mm %/ mm SEAB/L S JE4i L WER IVORE/CA EVCiEil/"CA
74 86. 8 1.493 4 11.5: 1 Jakitei=)in 60 60
BRI Wi/ MPa BUE A/ (Nom) WUE FE R/ (remin ) BUEUIR/KW  BE PR/ (remin 1)
ELWE 35 250 1 700~4 300 124 5 500

KT GT-Suite & Simulink 27138 B AR 4T
KPP PEEA U B, BAR R E A & 1 R .
Simulink 1 A 4 il 55 (1) & it , FEAR R v % ¥4
AL R A 3h #5858 (hybrid control unit,
HCU) B3 fiE , i GT-Suite #5548 5L 52 & 5h

PLEYIZ AT L, I el sty (simulink ) $& i o4 4
KENHURES L, HIX S H 0 L L bris s
TRTATARISEL

51 H9 GT-Suite & S HLY 75 ZAR I % BBl
GBI R TR E , AR E T A T000 A
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Fig. 1 Schematic diagram of joint simulation model
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Fig. 2 Calibration of working conditions
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Fig. 6 ANN model of IMEP estimation
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Fig. 7 Data regression analysis of ANN
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calculation
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Fig. 11 Break torque under steady working condi-

tions 50 N'm, 100 N-m, and 150 N-m

P11 by il 2 o3 AR 3R B AR 8 1A U A
(HCU #4454 ) .G T-Suite BRI 14 K ShHLA Rk
S ANN AT MAP2 F oy 2 35000 135575 21 1A 2%
BEAR . ATLLA R s LR sh T4 , 0000 55 A 5 51
Bl 26 75 2 — e i ) AR TH 28 H AR AR . &
1la HhE7E 50N = m X By () 2646 T B B U6 st e i 4
AN XA RE TN TR R shbLE R S80S

A RE A

Pz B (2) AT BT A A S R 25 .
PRIFIR 22 0 A FE AL R 2 & s LR 3
1 sHIEIEARTRE B B, 43 )38 3 X6 HE G'T-Suite
R i A5 B 1Y A& sh AL SE PR 4, ANN AT MAP %
AR ZE T A 12,

& 150N - m
XN 100N * m
6L 73 50N + m
21
é 4 B Luu
Hg
iy
2L \
2w
ANN MAP
TR T %
a1000r -+ mn!
3~ e
EJ150N - m
100N - m
069 7] 50N - m
5 AN
b
Hy
'EK 1 _ AL
O W AUVY ]
ANN MAP
BRI Ty
b 2000r « min!
4 -
150N -m
100N * m
3t 74 73 50N - m
xX
i
o2 -
['IK 021
1+ ///
0 2, )
ANN MAP
AR TN Ty ik
¢ 3000r - min!

B12 BEIRMNFEERE
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shift working conditions
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