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A Study on Performance of Cooling Fan for Auto Transmission Oil
Cooler in the Large-Size Diesel Engine
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ABSTRACT

This study has investigated numerically and experimentally the flow characteristic of air-cooling fan for transmission oil

cooler in the large-size diesel engine. Impellers of cooler were composed of eight normal-scale and eight small-scale blades in

the zig-zag pattern. In order to increase the discharge pressure of cooling fan, turbo type of fan blade is proposed in the

impeller for transmission oil cooler. The fluidic performance of cooling fan has been estimated numerically by using the

commercial code and experimentally carried out with reference on AMCA Standard 210-99. As a result, it is confirmed that

the numerical result for performance curve is in good agreement with experimental data.
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(a) cooler system

Bottom curve . - Topcurve

(b) shape of impeller

Fig. 1 Schematic configuration of cooler system
and impeller shape
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Fig. 2 Schematic diagram of experimental apparatus for cooling fan

Table 1 Experimental conditions ranged in this work

Description Unit Range
Input revolution rpm 5300
Static pressure Pa 0~10000

Suction flow rate kg/s 0~85
Qutput torque Nm 0~450
Ambient temperature T 10~30
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Pressure : 0 11

¥

Wall: No-Slip. Adiabatic Pressure : 0-8000 [Pa]

Fig. 3 Boundary conditions and mesh
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Fig. 4 Comparisons of static pressure according to flow rate
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Fig. 5 Comparisons of theory power according to flow rate

Table 2 Comparison of shaft power and theory power

55 H kW) AAh &%) o] & H (kW)
101.85 0.58 0.59
102.05 12.82 13.08
102.42 2369 24.26
103.39 34.39 35.56
103.52 42.66 44.16
102.15 49.53 50.59
100.84 9548 95.95
99.14 5897 o846
86.91 62.97 4.73
81.13 63.31 51.36
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Fig. 6 Comparison of efficiency to experiment and CFD
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Fig. 7 Comparisons of sound pressure level according to flow rate

Velocity (my/s)
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Fig. 8 Result of velocity vector in cooling fan at middle section
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N= 161.7[m/s] (3)
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