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Heat Transfer Characteristics of Three-dimensional Finned Tube
Radiator for Oil Natural Air Natural Power Transformer
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Abstract: To research the natural convection heat transfer characteristics and analyze the effect of differ-
ent temperatures on the enhanced heat transfer performance of the 3-D finned tube radiator,we set up an
experimental platform for simulating the working process of oil natural air natural (ONAN) power trans-
former,and tested the inlet oil temperature rise of the panel radiator with 45 mm spacing, as well as that
ofthe 3-D finned tube radiators with 45 and 55 mm row spacing under different power. The temperature
rise-power curve was fitted based on experimental data,and heat dissipation of these 3 radiators under
fixed temperature rise was calculated by the curve. The results show that, compared with the panel type ra-
diator, the 3-D finned tube radiator has no significant heat transfer enhancement under relatively low tem-
perature rise ,however,the heat dissipation performance of the 3-D finned tube was gradually better than
that of the panel radiator with increasing temperature rise. As temperature rise reaches 50 K, the heat dis-
sipation per unit volume of the 3-D finned radiators with 45 and 55 mm row spacing increases by 14%
and 11% respectively compared with the panel radiator.
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Fig. 1 Diagram of heat dissipation performance

test device of radiator
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Fig. 2 Photo of experimental system
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Tab. 1 Structural parameters of radiators

MR HECTTEEE) /mm RBY/m®
1 5 =48 45 0.364
2 5 =G 55 0.433
Jr Ay 45 0. 364
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Fig. 3 Diagram of 3-D finned radiator
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Tab. 2 Experimental data of heat dissipation performance

of oil tank
TH AT/K 0,/ W
1 11.5 48
2 19.9 89
3 28.6 153
4 42 271
5 51 395
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Tab. 3 Experimental data of No. 1 3-D finned tube

radiators
T AT/K Q,/kW

1 16.4 0.5
2 26 1

3 35.7 1.7
4 42.8 2.3
5 47.9 2.8
6 54.1 3.5
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Tab. 4 Experimental data of No.2 3-D finned tube

radiators

TH AT/K Q,/kW

1 15.3 0.5

2 24.9 1.1

3 31.6 1.6

4 37.8 2.2

5 44.2 2.8

6 49 3.4
Q, = 0.003 87AT" ™" (2)
Q, = 0.005 94AT"*° (3)
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Tab. 5 Experimental data of panel radiator

TH AT/K Q0/kW
1 15.9 0.5
2 27.7 1.1
3 37 1.7
4 4.6 2.2
5 51.3 2.9
6 57.6 3.3
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Fig.4 Curves of temperature rise and power

of radiators
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Tab. 6 Fitted temperature rise and power data

‘ 00/ 0/ 0u/
HF/K My M2y
kW« m™3 kW +m™3 kW +m™3
20 1.61 1.51 1.58 -0.06 -0.02
30 2.96 3.03 3.05 0.03 0.03
40 4.56 4.97 4.88 0.09 0.07
50 6.36 7.30 7.03 0.14 0.11
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