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Numerical Study of the Effect of Fan Amrangement

on the Cooling Performance of the ONAF Type Radiator for Power Transformer
Kuk-Kyeom Kim"  Yong Kweon Suh*> Sangmo KangJr
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Abstract: Owing to the trend of an increase in capacity and high-efficiency requirement, the life and reliability of power trans-
former depend significantly on the amount of heat generation per unit volume and the degradation of insulation oil. These
problems can be solved by enhancing the cooling performance of the radiator. The purpose of this study was to find a suitable
position of fans for a better cooling effect given by the forced-convection of air in an ONAF (Oil Natural Air Forced) type
transformer. In the simulation, commercial software was used for flow analysis, and the cooling passage of the oil was sim-
plified to shorten the time taken for computation. With the diameter of the fan fixed at a constant value, the analysis was per-
formed only by changing the position of the fans. As a result, a vertical position change of the fans does not affect the cool-
ing performance significantly. However, the temperature drop given by the fans positioned on the front region of the trans-
former is larger than that on the rear region.
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Figure 1: Sketch of the key elements an electric transformer

and cooling radiator
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Figure 2: Simplified fin model for ONAF type radiator.
Cross-sections A-A and B-B denote the vertical locations of
the sections where the numerical data is presented in

Section 3.
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Table 1: Properties of mineral oil
Specific heat(C))

2060 [J/(kg K)]
846 [kg/m’]
0.0032 [kg/(m s)]
0.127 [W/(m K)]

Density (p)

Dynamic viscosity (1)
Thermal conductivity (k)
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Table 2: Boundary and initial conditions

Inlet 0.6kg/s
Oil Outlet 0 Pa
Initial temperature 75C
Air Mass flow rate in each fan 2.65 kg/s
Opening temperature 30C
500mm 520mm oil
Sol i.d _ " inlet
dOmaln‘N:y@\
1500mm —
(Air inlet)
Opening
] [ Radiator
l 2 fin
=4
— -10mm
_— /'
Air ~| T \G<\. 0il
domain 500mm outlet

Figure 4: Domain and boundaries of the CFD model.

Detailed oil domain within the radiator fins is not shown
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Figure 7: Contour of the velocity in the oil passage without fans

as shown in Figure 2 (a)
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Figure 10: Temperature distribution at section B-B (Figure

6) versus the fin number without fans
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