u.o.c. 621.314.212-713.2

5 HIZE A 00EE 1 T 2 T R 4 N H s o T E 5T
B3 5 — & %%

;lii: }j“!i—i % D /ﬂl{?\

A Study on the Temperature Rise of Forced Oil
Circulated Forced Ventilated Type Transformer with
Separately Arranged Coolers

By Kazunori Maryu
Kokubu Branch Works of Hitachi Works, Hitachi, Ltd.

Abstract

The writer indicates in this article that the relationship between the load
and temperature rise of the transformer and the operated number of cooling
units can be calculated simply by using coefficients obtained from the ex-
perimental results. Here, the relationship is given by the writer as follows:

g 1— 1+P°K {(n—1)+0.2+a} .0,
o— 14R " {(w+0.2(n—n")8 +a)
where n: Number of total coolers
n' : Number of coolers in actual use
«: Ratio between cooling surface of outer casing of transformer
and cooling surface per set of cooler
R : Ratio between copper and iron losses under rated load operation
P: Ratio between optional and rated loading
./ Oil temperature rise at operational loading (when =’ sets of

coolers are 1n use)
0,: Oil temperature rise at rated loading (when n—1 sets of coolers

are i1n use)
Figure 2 gives an example of actual calculation in which the relationship
between load and oil temperature rise for a transformer with seven units of
coolers 1s illustrated with the number of operated coolers as a parameter.
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Fig.1. Thermal Equivalent Circuit of Forec-
ed Oil Circulated Forced Ventilated
Transformer
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Table 1. Measured Data Compared with

Calculated Value
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Fig.2. Temperature Rise Curves of Forced
011 Cooled with Forced Air Cooler
Transformer
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Fig.3. Relation between Operating Cooler
Units and Load
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