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Development of a Compact and High-Performance Radiator for
Environmentally-Friendly Cars
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To comply with increasing environmental and fuel efficiency regulations, low-temperature radiators are
required to use for thermal management of environmentally-friendly cars. As one of the low-temperature
radiators, we developed a supplementary radiator installed in the front of the wheel-well which achieves
the compact, high performance, and durability requirements by use of an inner-fin tube. The purpose of
this paper is to report our design approach and product specifications of the supplementary radiator.
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Table1 Comparison of the Thermal Resistance

Ratios
Air-side Coolant-side
HT Radiator o o
(Front-end) 80% 20%
LT Radiator 559, 45%

(Wheel-well)

Radigtor Ln

—Coolnl
F = Air
Tube g W

|
Fin Pitch  Louver

Fig.2 Radiator Construction and Outer-Fin
Specifications
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<Conditions>
-Coolant; LLC 50%%
-Inbet temperature of coolant-side; 75°C
-Inbet temperature of air-side; 25%C
Coolant flow-rate; 4L/min
=Airflow velocity, System matching velocity based on 6m's

3

Cooling Performance[%a]
g |8
| -
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Vﬁ 104%

W Vehicle
Regquirement

CE—| Dimple tube
{DENSIY s radiatars) |

=

25 40 55

IR
Core depth, D [mm] |~

Fig. 3 Performance Results and Core Specification
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Fig. 4 Stone-Impact Environment
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Fig.5 Modeling the Stone-Impact Environment
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Fig. 6 Construction of Asphalt Mixture
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Fig. 8 Tube Deformation by Stone-Hitting from the
Front Direction
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Weight-drop test on tube

Stone impact enengy = Weight potential energy
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Fig. 10 Test Method of Weight-Drop

Inner-fin deformation
= Impact Absorption

Damage @ ff=17cm

Fig. 11 Test Results of Tube with I/F (Development
Product)
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Tube cross section

Damage : H=8cm

End portion expanded and pulled

Fig.12 Test Results of Tube without I/F
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