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Table 2.1 Data for tire slip model
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(2.1)

(2.2)

A5

G A% SR

(2.3)

A4 dolE
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-0.15 | -0.1 0
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0.8
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Table 3.1 Gear ratio of 4WD hybrid vehicle
g
T 32
1 2 3 4 5 6
H &) 4.162 2.575 1.772 1.369 1.000 0.778 3.648
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Table 4.1 Fuel economy according to reduction gear ratio

0.6 to 0.6 (SOC)

ZH5) o1v]) (km/L)
5 24.93
5.5 25.12
6 25.24
6.5 25.27
7 25.28
7.5 25.26
8 25.18

8.5 25.1
9 24.97
9.5 24.87
10 24.71
10.5 24.59
11 24.45
11.5 24.32
12 24.15
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Figure 5.1 Engine operating points
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Table 5.1 Vehicle mode
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’ A 2 AAAF
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i Ax BE

e 950, 94 950
3 dlo] B R

e8] SOCE Low SOC(0.4 °]3), Mid SOC(0.4~0.6),

High SOC(0.6 o]2H) 3 7o) A7}x] F7ro2 YolA wijg s}
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Table 5.2 Conditions of cruising control algorithm

u-$

"E oA AE : 120 kph |3}

9 EV EE : 70 kph °]3}
FYPRE
5%
L2 P B Eds
EV, a4, EV BE : 0~8 kW
ol B = AR RE :15~22.5 kW
BE o9 dlo]BRE RE :22.5 kW o]
3] ZH| g Al =
8~15 kW
A
Low SOC : 0.4 °]3}
SOC #4$ Mid SOC : 0.4~0.6

High SOC : 0.6 °]*
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Figure 6.2 Forward simulation results
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Abstract

Development of Cruising Control Algorithm for 4WD

Hybrid Vehicles

Hyungkyoon Kim
School of Mechanical and Aerospace Engineering
The graduate school

Seoul National University

A 4WD hybrid system has two powertrains, one is
operated by engine for front wheels and another is
operated by motor for rear wheels. This System was
developed for substituting conventional 4WD vehicles.
Advantages of 4WD hybrid system are follows. First, it
has less power transfer loss because there are no transfer
and propeller shaft. Second, fuel economy of this system
can be improved by using regenerative braking and Idle
Stop & Go. To maximize these advantages, it is important
to establish the control strategy for driving status. One of
the ways for establishing the control strategy is backward

simulation by using Dynamic Programming. In this
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research, establishing the control strategy was
accomplished with backward simulation results. In order
to prove the performance of this control strategy,
comparing fuel economy between 4WD hybrid vehicle and
conventional 4WD vehicle was conducted by using

forward simulator.

Key Words : 4WD Hybrid Vehicles, Backward Simulation,
Dynamic Programming, Control Strategy, Cruising

Control Algorithm, Forward Simulation

Student Number : 2011-20703
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