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Abstract :

This paper focuses on cooling fan control by using a magnetic clutch type for the improvement of fuel

economy on a heavy city bus. In general, Heavy duty vehicles use viscous clutch type cooling fan which has some

disadvantages, such as slow response, wide temperature variation of engine coolant water. But a magnetic clutch type

cooling fan can be controlled electronically so the engine coolant temperature can be precisely controllable and this

effects could be used to reduce fuel consumption. A control system for applying the magnetic clutch type cooling fan
was developed in this study and applied to the real field test and chassis dynamometer test. The result showed well
controlled coolant temperature and enhancement of fuel economy.
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Vehicle thermal management system(s-5 % & ¥]74X]), Electronic clutch cooling fan(Z=}2] E-¢

=] WYZ+9W), Viscous clutch cooling fan(-f-# 2] %] W¥z}4l), CNG bus(CNG H|

22), Fuel economy($3 H])
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Fig. 1 Experimental setup of cooling fan operation
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Fig. 2 Fan torque as a function of fan speed (conventional
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Table 1 Test vehicle specification
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Fig. 4 Coolant temperature behavior (conventional system,
summer)
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Table 2 Control logic of magnetic fan clutch

OFF —>ON | On— OFF

Magnetic Clutch FAN 1 Stage 96°C 92°C

Magnetic Clutch FAN 2 Stage 99°C 93°C
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Fig. 6 Schematic of real road vehicle test
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Table 3 Comparison of averaged results from real road test

Base Fan control
M Engine torque 22.6% 23.3%
g Engine speed 1052 RPM 1043 RPM
{1, Vehicle speed 25.5 km/h 24.8 km/h
! Fan speed 539 RPM 350 RPM
¢ | Coolant temp. 87.7°C 93.6°C
Total distance 37.6 km 37.6 km
Total test time 7201 s 6700 s
F/E 1.67 km/m’ 1.80 km/m’
FEES A FAT 5 glort A2 P
& &9 Al B Aol 7} bl Bt ew
AW oR BA AT 5 90 W TEE
FH skt =l
Table 30l 2714 W2 o] A& AopE 2t ==
Az E

7)
v ate] JEbQITE HiF I £, i
A, Fo A S5, H APSY #hE

Aol A &AZA 2fo]= A YSS o 5= 9l
o}, v dnlE A Fe)x) Wkl vlske] A

!
A2 FeA Y A gl B

gy

s) o] A w2 FaolA] QlFl W] 5
a5, B2 A S5 £d 20 e Fa
T3k Fol W2 eo] e Bkl fEfe 4
o Qg A% A o vhao] F7}s Ak &
3 AvH o Wb A Ve JiH e 2
o)A Wb 2 o] A 5= Sk ol 3 B4

OFF A}o] o] 3

o

;
ue >
o
RS
& Y
NN
F%;%
o O
o O

_ﬁ
)

ot of
N

=

N

],

1

rE

]

WA

t}. °]

o
0,
N
d
o
=y
o
[l
N
i
—H
E
off
L
N
X
i
k)

[E o
Jo
i_r“
ju
H

i
B 2
k)
o
td
N
Jo
G
_O‘L

2 flo
X
do i1
L e
% g
)
X
Mo
=
i)
(2
o

B 2 30
> g rlo
1 2 e

>,
>
o
3T
o

Hﬂo'o?_,
o.\’l"

oL Mo st ko

)
o
ST

K
fu
2
o)
2
2
Ir
12
2

fo
QL
R
2
Hop
fru

o
e

f
TR . ()

2o
rlr

2

)

El ol
BN
)

4
=)
i
XooX

o
g0, &
- iy e 8=

L)
orﬁﬁiﬂ

2

2y oft L

o2 N e of

o0l o

e o

o
¥

e =
A
N

rr

1

k1 Mo

o

>
= oo

D)
&2
o
L
o
N
oz 2 L fo b

o,

dy 3o
o X
N
N
r'(

10
)

o o,
RO

L g
aw

7

wheba] 54
Zh9] Fpol 2
7] 918 Aoy

[e]
B
8§ 79 mEE

.
L

2]

-

il
o T

offt iy
i)
i)
o

J9
(o
%
fz

o &
floye
o
o
o

e
32
A
m%
o)

[e]

5
by

J
)
T
ek
o
4
02‘:4"
ol
ol

o
ki
o

1
IR
Ak

il

13 o] A}
.Okm/h, 523§ A2
NIERO6 o]t}
x| Wztas Al
2 NIER06 H.= 32
3 An] F &7k AoE Ak Waksle] A

o o

X

ot

RANEY

ol

3

)
ftlo

rr

4.9km, 919%2] &
A Zex] Y2z

2

A

T WHEL 920Co A 96°CE FA| F2]x W2 B}
A YeEbstth Wbl S5 GA] {4 S A

2] 616RPM .U} 534RPM 2.2 Z}o}xd

£
i)

My
) -3000

I J2000
Uy ~1000

Coolant

temperature
[°Cl
=
=3
Fan speed
[RPM]

Engine speed
[RPM]
-
N
=3
>

80
60
40
20

500 -

i ff/ o wl OOW A/ AN |

0 200 400 6 800
Time [s]

Lololol

Vehicle speed
[km/h]

5

Fig. 9 Results of chassis dynamometer test (conventional
system)
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Table 4 Comparison of averaged results chassis test

Base FAN Control
M Engine Torque 22.8% 22.0%
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