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Abstract :

A study to get better vehicle fuel economy is described based on an express bus. The approach is based on

using a commercial software vehicle simulation to identify the relative efficiency of each of the vehicle systems, such as
the engine hardware, engine software calibration, transmission, cooling system and ancillary drives. The simulation-
based approach offers a detailed understanding of which vehicle systems are underperforming and by how much the
vehicle fuel economy can be improved if those systems are brought up to best-in-class performance. In this way, the
optimum vehicle fuel economy can be provided to the vehicle customer. A further benefit is that the simulation requires
only a minimum of vehicle testing for initial validation, with all subsequent field test cycles performed in software,
thereby reducing development time and cost for the manufacturer.

Key words
Fuel economy(<3H]), Optimisation(Z 2 3})

1. M =2
$e AT L WTHL FASA E o g
8 QM8 A e AU Aol A ey
A QA A7 20 74 B AL Aole). B3] Sy

2] 27t Al(Emission legislation) 7} 7}8}5]o] 739
e 2F Aulel] et As7t et weba
W 27] @AIRE A ER 24 2 AR N
go] Hojof gt
AT A = ¢

N

— €] oo
AFol e HE 4L shsich theol Ak
o e ANGE 14 D AT} debS 9)5hed

'Corresponding author, E-mail: lyums@hyundai-motor.com

+ Vehicle simulation(x} & A& 0] 1), Commercial vehicle(’-&X}), Engine calibration(1% ®.54),

—~ 2
=
o
:
flio

N

ot B

> %
off
o
38
o
)

q mm
=2
=
=
jaith

e
D

g
)
{

I
>

o AE >

> oo
of
Prl"
&
o
oo
= q
I
[
m
2

1>
jai}

342k
x

32
£
NIO o, 9

S
-
2 3R
+
i3
X
2
lo
i
2
=

ok
(o
ol
ML
1%
%
=
2
odt
B[
lo
>
-

(e3
o 2
N

s
tlo ji £
e

22 Eoglo wE b
=]

o
T

oft 2
_OrL
&

rO
>
Lo oo T ore ooy

N, O
o 2 R
x

Ny
H
i
ne
32y
£
i
&
o
4 g
:\IJ:
i

Ay
A,
2
4

2A2 AT Fe) A
vlelo 2 AA sy

181



U

2. A7 UE

QAu) /e 9sko] ofelel e FE
Sasteleh
1) 2}k A}E-#) o] A(Vehicle simulation)
2) Z}#F 53 Al H(Proving ground test)
3) AF=F H = 2] %(Real drive test)

4 RO AREYSA

f s Brcy

9 ATE

i

(Parasitic loss measurement)

Aoz g Abel] oigh Ak 2 B 5
Algel 7] F7p7h A3 "k o] & Fete] | A
& L AEHlA F dlojE SR R 27| AlE
gojdd HFe] "ok A Al Ed oA S Fato]
HI 7] o] Tl = B4 S skt o5 4] A
2 5 A An) N ZE LA

21 XZAISH0|M

211 Py

2 QAo N A2 A Eel o] 4 & 93] 3
(V-SIM) & AR ER™ Al Eeo] A
B g BLEL W dl(Sub-system model)F o]
SelA FAR! Ak 5 A AL A 2

59 muPstel M LS ot

AT 2 Aol AHgE ZEAAE

A 3 2D el A3
, A7 3R], w7 A

A(ECT) Oi 773 Ho AAthFig. 1). ol& =
= © MATLAB/Simulinko| 4] Z.=3}5] 0] 2-g-0]

e R CEDCIELNE S B
A mshe AR A FEEE A 2
9 a4o] ik

OOI!O

2 W

N
oo [

oo

#L o &
o

0?4
oo o

ot o ob i 2 &

_4

[*3

& A ANt oA FH S

S o o Driverlvehidé iﬁieﬁacéw o
e Control information flow
== Mechanical energy flow

Fig. 1 Commercial vehicle model
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Fig. 3 Customer drive cycle data
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Table 1 Fuel energy flow analysis
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Table 4 Tabulated results for vehicle conditions
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