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Abstract: Drive-train fiiction loss in a vehicle may account for 4% of its total fuel consumption loss. An ATF W/C
(auto-transmission fluid warmer/cooler) plate-fin heat exchanger is a type of heat exchanger that uses metal plates to transfer
heat between the auto-transmission fluid and coolant. The use of an ATF W/C heat exchanger can result in a fuel economy
improvement of about 1% in vehicles. An experimental setup for testing the thermal performance of an ATF W/C plate-fin
heat exchanger is developed. In this study, the influence of the ATF and coolant, flow rates, and temperature on the
efficiency of an ATF W/C heat exchanger are investigated experimentally. From the experimental data, a simple correlation
for predicting the efficiency of an ATF W/C heat exchanger is proposed. On the basis of this correlation, the fuel economy
of a vehicle with and without an ATF W/C heat exchanger is compared by using Simulink. Finally, it is shown that the
fuel economy is improved by 0.992% when an ATF W/C heat exchanger is installed in the vehicle.
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Table 1 Properties of ATF used in the experiments

T p(kg/m?*) ¢, (kJ/ kg K)
0 860 1.827
10 853.3 1.863
20 846.7 1.900
30 840.1 1.937
40 833.5 1.974
50 827.0 2.011
60 820.4 2.048
70 813.9 2.085
80 807.4 2.121
90 800.9 2.158
100 794 .4 2.195
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Table 2 Data from actual vehicle

m (1/min) 7(C)
ATF 0~ 10 20 ~ 120
Coolant 0~ 30 20 ~ 110

Table 3 Experimental conditions of ATF Temperature

T'n A]_" F T'n coolant 71wolam‘. in T ATFin
(t/min) | (I/min) () (C)
60
70
9 18 80
90
100

Table 4 Experimental conditions of Coolant Temperature

’f:fl ATF mmo/nnf TATEHL jjr)nlant,iu
(I/min) (1/min) (c) (C)
70
75
9 18 30 80
85
90
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Table S Experimental conditions of ATF Warming

71.ILA TF m coolant 7—;4 TFin T:xml(mt.i n
(I/min) (I/min) (C) (C)

5 6 |12 18|24 |27

7 6 | 12|18 |24 |27

9 6 |12 18|24 |27 70 90

11 6 | 1211824 |27

13 6 | 12|18 |24 |27

Table 6 Experimental conditions of ATF Cooling

’Iﬁ ATF m coolant TA TFin Twolant,in
(I/min) (I/min) () ()
5 6 |12 18|24 |27
7 6 | 121824 |27
9 6 |12 18|24 |27 100 80
11 6 |12 18|24 |27
13 6 | 1218 |24 |27
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