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ABSTRACT

Computation Consideration about Optimal Driving Method of a Slope Road

Hyun-Chul Cho

Department of Mechanical Engineering, Graduate School
Korea Maritime National University

Busan, Korea

(Supervised by Professor Kweonha Park)

An automobile industry was rapidly grown up in the past century.

The development brought many serious problems due to the increasing
number of cars. Particularly, the exhaust emissions take many serious
causes of global pollution and global warming.

The reduction of the gases on required urgently, but it has a limitation
by in-cylinder or post-processing technologies. The only way to reduce is
to reduce the amount the fossil fuel used.

In order to reduce the emissions the mechanical development is very

important in the automobile industry, but driving test is also emphasized at



the same time.

The drivers have their own driving habits because a systematic driving
mode is not developed yet.

Some drivers have a rapid accelerating habit, and some others have a
slow accelerating habit. Those driving modes will take much fuel
consumption.

In this thesis, the calculation code is developed to find optimum driving
mode in a slope road , and the fuel consumption rates from 7 different
driving modes are compared.

The result shows that the best driving mode has an 18.2% fuel reduction

effect compared with the worst mode.



Nomenclature

C; : Vehicle rolling resistance coefficient

p  Air density ( kg/m' )

W : Vehicle weight ( kg )

C> : Vehicle aerodynamic drag coefficient

Cs : Vehicle coefficient to allow for rotating inertias
. Projected frontal area of vehicle

: Gravitational constant ( 9.81 9§ )

: Acceleration of vehicle ( " )

. Vehicle traction force (N)

N 3 f R

: Torque of engine (N * m)

. Total reduction ratio

~,

nt . Efficiency of vehicle transmission system
: Half size of driving wheel ( m )

V @ Vehicle speed ( km/h )

n : Engine speed (RPM)
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Table 2.1 Fuel consumption rate differences between user and maker

(9 %) 2p&F Batapols|  Hd =
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3.2 B #E A¥Y 2 Simulation &7

ANEdA U AFe 1500ccE TtEE JBe FAs Aoz MY

-

on] e AAS Table 313 23 58 ADF ADE Table 32 9
Table 3.3¥ #t}.

ok
1o
ofy
ol

S 1300kgf, AW F9WAS 1.0m° FS5HE ¥ ES 0.25m,

= =2

7 AY A 0322 7HAdslen, Ao Al 1.5 MPI 7t&d 7]+

Table 3.1 Specifications of vehicle

Vehicle weight 1300 (kg)
Projected frontal area of
1.0 (m)
vehicle
Half size of driving wheel 0.25 (m)
Drag coefficient 0.3
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Table 3.2 Specifications of engine

Engine type 1.5 DOHC Gasoline MPI
Number of cylinders 4
Arrangement of cylinders In-line
Ignition Spark
Firing or injection order 1-3-4-2
Cycle 4 Strokes
Super charging device none

Table 3.3 Specifications of transmission system

1st step 3.462

2nd step 1.950

T/M Lever 3rd step 1.393
4th step 1.061

5th step 0.878

Final Reduction Ratio 3.650

_18_
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Table 4.1 Values of C;

Road condition C
Good aspalt road 0.01
Good cement road 0.011
Normal aspalt & cement road 0.015
Sand road 0.165
Table 4.2 Values of (o
Type C»
Passenger car 0.3~05
Truck 0.4~0.6
Bus 05~0.8
Bike 06~09
Advanced car 0.15~0.3
2 Al FEAY G @S dostal PEd ofARE =22 T}

Aoz Ao gt

_29_
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Fig. 4.3 Input signal without fuel cut-off action
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Table 4.3 Comparison of fuel

consumption rate (g/s)

1300 0i © 0 0 0 2.87959 0 0 |4.73311|5.77204| 0 0
1200 00 0O 0 0 | 2.39504 | 2.64855 | 3.20285 [3.76062 4.3933 [5.16841(5.94877[6.61915
110l 0i © 1.36177 |1.71063| 20.3546 | 2.41909 | 2.83149 |3.31106(3.95404| 4.674 |5.36561(6.08992
1000 0i 0 1.14749 [1.45268| 1.82764 | 2.19123 | 2.54482 |2.96431| 3.5147 |4.21756(4.70095| 5.4099
90| 0:0.86254|1.03031 [1.31962| 1.66403 | 1.96495 | 2.30519 [2.70762|3.12919|3.68118|4.15457(4.78324
80| 0:0.63744]0.93157 [1.19805| 1.5222 | 1.77015 | 2.10248 | 2.4592 |2.81552|3.20574|3.68234(4.18983
70| 0:0.51429|0.83413 [1.08205| 1.35391 | 1.58754 | 1.91173 |2.21878|2.56452|2.79274(3.23469|3.68372
60| 0:0.46197 | 0.73857 [0.96086| 1.20522 | 1.43604 | 1.70226 [1.99364|2.29961|2.56702|2.85049(3.20848
50| 0:0.41763 | 0.66099 |0.8.701| 1.07077 | 1.26719 | 1.49538 |1.76445|2.02194|2.26775|2.55742|2.84076
40| 0:0.362530.56727 | 0.7371 | 0.89623 | 1.10579 | 1.29825 |1.49896(1.76813[1.99102|2.22421| 2.5204
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10[0.2¢ 0.24793| 0.3 0.4 0.5 0.6 0.75 | 0.85 | 1.1 125 | 1.4 [1.52884
200 0 0 0 0 0 0 0 0 0 0 0 0
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f. Mode - 6 (80% 7}& et gl EE) : Mode-53Fa 2 HEroxuk <

2w 75S ol gaA we 4%

g. Mode - 7 (A7F% RE) @ 38 715S stof &8 A 7150l 485A

Table 3.5 Comparison of modes

Accelerate Average
Running MAX SPEED | velocity for | Fuel cut off
times ..
MODES (km/h) lkm driving | times (sec)
(sec) (km/h)
Mode-1 28 86 56.3 35
Mode-2 28 86 56.3 0
Mode-3 34 76 51.3 35
Mode-4 34 76 51.3 0
Mode-5 35 70 46.4 41
Mode-6 35 70 464 0
Mode-7 66 41 26 0
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Table 5.1 Comparison of total fuel consumption of all mode

Total
o Fuel cut off Total fuel
driving ] . Hl 1L
i times(sec) |consumption(g)
times (sec)
Mode - 1 63 35 70.84
7%
Mode - 2 63 0 76
Mode - 3 69 35 67.66
9%
Mode - 4 69 0 74.03
Mode - 5 76 41 66.05
10%
Mode - 6 76 72.88
Mode - 7 139 71.95
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Table 5.2 Fuel consumption of section

Mode?z—} 0-100(m) |100-500(m) |500-900(m) 900(1;) 0 Total(g)
Mode-1 25.99 43.19 0 1.66 70.84
Mode-2 25.99 43.19 418 2.64 76
Mode-3 176 48.74 0 1.32 67.66
Mode-4 176 48.74 4.84 2.86 74.03
Mode-5 15.06 49.82 0 1.17 66.05
Mode-6 15.06 49.82 492 3.08 72.88
Mode-7 9.9 46.21 9.24 6.6 71.95
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