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Transformer windings

Minimum-loss transformer windings
for ultrasonic frequencies

Part 2: Design methods and aids

J. Jongsma*

In this part of the article, the theoretical consid-
erations discussed in part 1 are developed into
practical methods for designing windings for high-
frequency transformers. Examples of design charts
for the design of both ideal and space-limited wire
windings are presented and their use explained.
These charis were derived from expressions devel-
oped inpart 1.

Using these charts together with curves and
tables presented in part 1, individual, minimum-
loss windings are designed. Procedures are also
given for the design of windings of both wire and
strip to fit a restricted winding space, and deters
mining the lowest-loss, practical combination that
will fit the available winding window.

In part 1, the behaviour of conductors in the
stray magnetic fields within transformer wind-
ings was discussed theoretically, and the effect
on a.c. resistance analysed. Here, these results
are used in practical design, with the aid of
design charts developed from them.

* Ceniral Application Laboratory, Philips® Produst
Division Electronic Components and Materials, Eind-
hoven, The Netherlands.

Transformer winding design process

Starting from the boundary conditions, it is pos-
sible to organize the design process for a set of
transformer windings:

1 Determine the ideal primary and secondary.

II Compare the height required for the ideal
windings, aliowing for insulation, screens
and auxiliary windings, with the height
available. If sufficient height is available
proceed to step IV.

Il Determine the optimum combination of
non-ideal windings by means of the accom-
modation procedure {described in later sec-
tions).

IV Check that the winding losses are acceptable
(i.e. that the temperature rise is not exces-
sive). If not, change the winding configura-
tion (e.g. simple to split), conductor type or
core size and recalculate.

This procedure assumes the use of solid wire or

strip conductor, for which ideal windings can be

defined. If a winding of this type is combined
with & winding using a bunched conductor - for
which ideal windings cannot be defined - the

Jatter will probably occupy the rest of the avail-

able winding height. A combination of two

bunched-wire windings will be designed as for a

low-frequency transformer.
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