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Abstract : Recently it is strongly required to develop the better fuel economy as well as basic power performance
based on strict emission legislation. This paper focuses on studies of the engine cooling and ancillaries system among
fuel economy factors in the developing stage. Firstly through the analysis of the current specifications, it is assessed
whether each components may be designed properly, not overdesigned. Secondly, it is predicted how the fuel economy
of each components can be improved. Finally the results are confirmed by vehicle field test equppted with the
updatedcomponents. This study found good agreementbetween the prediction and the field test on the vehicle fuel
economy improvements of the heavy duty engine vehicle with updated components such as engine cooling and
ancilliaries.
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Fig. 1 Engine cooling system
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Fig. 4 Illustrations of the water pump flow rate
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H : heat transfer coefficient

A : surface area of contact

dT: temperature difference between surfaces (radi-
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Fig. 6 Fan pressure rise vs volumetric flow for varying fan

Q = HAdT ) speed
Table 1 Curent fan power vs engine rpm
%Torque
fanspeed EngRpm Negative 0-20% 20-40% 40-60% 60-80% 80-100%
633 0-520 1.7 1.7 1.7 1.7 1.7 1.7
1218 520-1000 5.0 5.0 5.0 5.0 5.0 5.0
1705 1000-1400 11.2 11.2 11.2 11.2 11.2 11.2
1948 1400-1600 16.7 16.7 16.7 16.7 16.7 16.7
2314 1600-2000 23.1 23.1 23.1 23.1 23.1 23.1
Table 2 Results of fan power reduction
%Torque
EngRpm Negative 0-20% 20-40% 40-60% 60-80% 80-100%
0-520 0.6 0.6 0.6 0.6 0.6 0.6
520-1000 1.2 1.2 1.2 1.2 1.2 1.2
1000-1400 1.5 1.5 1.5 1.5 1.5 1.5
1400-1600 1.7 1.7 1.7 1.7 1.7 1.7
1600-2000 1.9 1.9 1.9 1.9 1.9 1.9
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