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Improvement of the Cooling Radiator System for Vehicles

Chang-Kyoo Lee" - Sang-Woo Lee’- Yun-Kun Huh?

ABSTRACT

An all-aluminum radiator made of aluminum was more excellent on environment friendliness,
productivity, and cooling efficiency than the plastic tank radiator which was currently widely used
in same size as above. A newly designed and manufactured radiator with all parts made of
aluminium was ready to re-use without any disassembly process in recycle system so as to improve
environment friendliness with low waste cost. Several manufacturing processes of the current
plastic tank radiator such as O-ring inserting, and clinching of core to the tank, were eliminated
on the manufacturing processes of the all-aluminium radiator, which would increase productivity
and reduce production cost. Design criterion of all-aluminum radiator was presented by carrying
out theoretical analysis of cooling capacity and there was no difference between analytical data
and measurements, Cooling capacity of the all-aluminum radiator increased generally 13% up

compared with the plastic radiator even though the pressure drop of air increased.
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Table 1. Specifications of tubes

height hy. dia width sec. area length No. of tube

(mm) (mm) (mm) (mm”) (mm) (ea) Remark
fube 1.2 14 18 12.1 661 52 prototype
U 14 17 18 15.6 661 51 radiator
16 20 18 190 661 50 commercial
radiator
Note : * hd : hydraulic diameter
Table 2. Specifications of fins
height fin pitch width louver pitch louver angle
Remark
(mm) (mm) (mm) (mm) (deg)
f 5 1.1 18 0.9 28 prototype
" 8 11 18 1 24 radiator
75 11 18 1 24 commercial
radiator
La
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*La : half louver height, © : louver angle, Lp : louver pitch,
Fp : fin pitch, Fd : fin width
(a) top view

Td
Th
@ )
C )

*Td : tube width, Lh : louver length, Fh : fin height, Th : tube height
(b) front view

Fig. 1. Schematic diagram of fin & tube.
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Fig. 3. Apparatus for evaluation of radiator

(b) front view performance
Fig. 2. Design of an all-aluminium radiator
Table 3. Specifications of the test sample
Ttem fin height fin No. tube height tube No. front 2area Remark
(mm) (ea) (mm) (ea) (m")
commercial 75 51 16 50 03
radiator
aluminium 50 75 12 74 03
radiator
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Table 4. Design for evaluation of radiator

performance
Test item Conditions
inlet temp. (C) 25
ir
front air velocity (m/s) 2, 4, 6, 8, 10
inlet temp. (C) 85

Water

flow rate (#/min) 20, 40, 60, 80, 100

I, Zo} o Ja

1. 3% Js

= 01?01]*1 A AR SFE ol
T 7IE A2 ®A groolH e A o 2
719} A gl YES FINL 5
AT

28 water llow rate, 20 Ifmin ]
- e e -
E watur low rate, 40 Ifmin -
- B& "

e ®mSO0mmifin)*l Zmmitube)| .
g L1} 07 S5mmifin)*l bmmltube} = 3 &
E hE p! -
. " -
% a4 & -
E a0 3 ‘

as 5 =

an el

ool ol A B} 51%7F S718kiTh

<71 §+8 A= Fig. 4(b )9} 7ro
B3 oo H A EE‘rJ_
Efol M 8%7} —7}3} u} %ky)r 27
e 371

ﬁ
>
e

2. 01%'19} A4 Hli’-

aso

* SommifinlslZnmitube)

O fhEmmifin)slinmitube) .

Air side pressure drop [Pal
- - ™ " "
= = = = =
E £ E £ E

o ]

]
]

=

Inlet air velocitylm/s]

(a) heat dissipation

1 z 3 4 5 [ 7 1 3
Inlet air velocity[m/s]

(b) air pressure drop

Fig. 4. Cooling performance of the all aluminum radiator and the conventional radiator.
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(a) heat dissipation (b) air pressure drop
Fig. 5. Comparison of predicted values with measured values.
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