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Performance Sensitivity Analysis of the Parallel Type

for the Transit Bus
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Sung Tae Cho, Sun Il Jun, Jang Moo Lee, Yeong Il Park, Man Sang Jo

ABSTRACT

To analyze the correlation between drvetrain systems and to optimize the vehicle design
with satisfying of the initial design objects, the performance sensitivity analysis through the
ilerative design procedure must be camied out. In this study, effects of the design parameters
for the main components of the parallel type hybrid drivetrain system are analyzed by using
the developed method of the vehicle performance simulation, and the basis of the optimal
selection of the design parmameters from the relation of design constraints and required

performances is suggested.

In driving control of the parallel hybrid vehicle, power split ratio is the most important
factor, and the improved drivetrain system can be constructed through the only change of the
algorithm for determination of the power split ratio, which is strongly applicable to the driving
patterns and the environments. Therefore, various techniques, such as the change of the
weighting factors and the range extended algorithm, are suggested and evaluated in this paper.
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17 induction machine 2. diesel engine 3: transmission
4! clutch 50 inlet gearing 6 inverter
7' main controller & throttle actuator
9. electric fuel injector 100 battery 11: differential gear
12: wheels 13! x-axis pneumatic actuator 14: y-axis
pneumatic actuator 150 cluteh pneumatic actuator
16: saw-tooth wheel for @,
17 @ saw-tooth wheel for @y,
18 saw-tooth wheel for @y
Fig.1 Schematic diagram for parallel type hybrd
drivetrain
dAAe U FHRLEY
sode J¢ mage wHd A%
r

£
o

It
td
iz,
ot
.
orfi
e,
_?L
o
-
©
)
2,
o

oX
>,
fu’
X
off
K
e

B
:~_1,

A%0s AT5AA BaHE 5o

SQEE 229 Bye woHgen,

1o
i)
2
I
oo
ol
i)
rir
Is3
Ol
o)
i
t
i
oX
Y

I

H J
A%, 714 aEn FAAY To
ted H&stdch #\ AF79g A
19 128 59 53 91 &
EAE o= E“éa Abgekgion A

o

Bkt 0 2% o2 R de oo e & oMU ox ok
0 M O ol gt r
we N ,

N
ofit
T o
B
Og
6?
18
T
o
o
B
<
o
1]
=.
(o]
o
N
I

rlo

R

o
ok
Eu)
3,
9
2

btk ShAgoz wWHY
402 714 ol AgHEs A

T ‘ShiR Suateg
l’ Autos m-l-d

p==s
=
%9 st 5
o]
=1

Fuel E:um:my Analysls

&
olf
2,
1

2
2
& dn
A
)
oy ro
Siid

o 4
M o
_n'l‘ 0&315

yj_.._._. cT.;_.

Fig.2 Schematic diagram for performance analysis
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Fig.3 Battery size fraction vs specific range
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Table 3 Effects of the engine size (%) - relative to
the 120 HP base engine
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Table 5 Effects of the ratio of motor/engine size (%)

{(a)fuel economy and emission performance

NOx | CO .| HC.{ DQC_’_
S Used
Vehicle Start Impossible
e +10.86 | +10.48 | +11.56| -27.99
R (A - - - -
e i 26 | -14.43 | -9.44 |[-13.24( +45.90 |
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(b) acceleration performance

" Vehicle Start lmpossible
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