2 ARSFHARBEERICH I DERADTENH

Gas Flow Distribution in Windings of Forced Gas Cooled Type

SFs Gas Insulated Transformer

ME B’

Tetsuo Uchida

wE R

Toshirt Kamiya

B mBE*’

Katsumi Shibata

i fEET

Yoshiaki Nakamura

ik —E°°

Kazuhiko Satd

Understanding the cooling characteristics in windings of the SF6 gas insulated

transformer is an important step for simplifying the transformer construction and its

auxiliary equipment.

To develop an optimal winding arrangement, it is necessary to know

the distribution of SF6 gas velocity and temperature in windings.
For that purpose, measurements of velocity distribution using a test model and

numerical analysis such as the finite element method calculated by computer, are generally

apphed.

This paper describes the measured results relating to two winding constructions of

forced-gas circulation method-zigzag flow and duct flow-
model of 20MVA transformer and a backscatter laser flow meter.

calculated results by

using full-scale two dimensional

It also describes the

numerical fluid analysis in windings using a two dimensional

steady-state thermal-liquid analysis program utilizing the QUICK metod applied to a

general coordinate system.

Furthermore, we compared the results of these two approaches,

and presented application examples using numerical simulation to find the optimal flow

path arrangements.
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Fig. 1/Construction of Zig-Zag flow model
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Fig. 2/Construction of Duct flow model
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Fig. 3/Experimental arrangement
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Fig. 4/Interference fringe at the crossing of two laser beams
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Fig. 5/External view of expenimental apparatus
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Fig. 6/Velocity distribution of Zig-Zag flow model (Horizontal ducts)
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Fig. 8/Velocity distribution of Duct flow model {Horizontal ducts)
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Fig. 9/Relation between the static pressure and the number of coils
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Fig. 12/Temperature distribution of Duct flow model
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Fig. 13/Construction of forced gas cooled transformer
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Fig. 14/Velocity vectors of branch passage flow (dimensianal variation of branch passage vertical portion of right side)
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Fig. 15/Velocity vectors of branch passage flow (appropriate flow rate)
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Fig. 16/Relation between flow rate and time of branch passage
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