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EFFECT OF THE CHANNEL STRUCTURE ON THE COOLING PERFORMANCE
OF RADIATOR FOR TRANSFORMER OF NATURAL CONVECTION TYPE

DE. Kim, S. Kang and Y.K. Suh’
Department of Mechanical Engineering, Dong-A University

Increased demand of power-transformer’s capacity inevitably results in an excessive temperature rise of
transformer components, which in turn requires improved radiator design. In this paper, numerical simulation of the
cooling performance of an ONAN-type (Oil Natural Air Natural) radiator surrounded by air was performed by using
CEX. The natural convection of the air was treated with the full-model. The present parametric study considers
variation of important variables that are expected to affect the cooling performance. We changed the pattern and
cross-sectional area of flow passages, the fin interval, the flow rate of oil and shape of flow passages. Results show
that the area of flow passage, the fin interval, the flow rate of oil and shape of flow passages considerably affect
the cooling performance whereas the pattern of flow passages is not so much influential. We also found that for the
case of the fin interval smaller than the basic design, the temperature drop decreases while a larger interval gives
almost unchanged temperature drop, indicating that the basic design is optimal. Further, as the flow rate of oil
increases, the temperature drop slowly decreases as expected. On the other hand, when the shape of flow passages
are changed, temperature drop is increased, indicating that the cooling performance is enhanced thereupon.
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Fig. 1 Model of transformer radiator
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Fig. 2 The cross section of the flow passage of the basic
model and modified models
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(a) Overall shape (b) Cross section of the flow passage

Fig. 3 Model having the X shape flow passage(X model)

(b) X shape model

(a) Basic model

Fig. 4 Unit models for the study on the effect of X-shape
corrugation
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Table 1 Analysis condition for oil domain

Fluid Material Mineral Qil

Heat Transfer Thermal Energy
Turbulence Option Laminar
Reference Pressure latm

Inlet condition 0.02~0.08 kg/s, 75 C
Outlet condition 0 Pa

Table 2 Analysis condition for air domain

Fluid Material Air Ideal Gas

Heat Transfer Thermal Energy
Turbulence Option SST
Buoyancy Model Full Buoyancy
Reference Pressure latm
Buoy. Ref. Density 1.205 kg/m?
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Fig. 5 Numerical results of the basic model
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H-4(Fig. 2(c)) 1351°C 604.3 Pa
H-2(Fig. 2(d)) 13.60C 607.4 Pa
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Table 4 Temperature drop and total pressure drop as change of the

flow rate
Flow rate Temperature drop presml drop
0.02 kg/s 13.65 C 602.1 Pa
0.03 kg/s 9.58 C 688.2 Pa
0.04 kg/s 727 °C 755.6 Pa
0.05 kg/s 5.89 C 8179 Pa
0.06 kg/s 4.99 C 881.5 Pa
0.07 kg/s 425C 941.6 Pa
0.08 kg/s 3.74 C 1006.2 Pa
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