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HEATING TEST IN BALLAST WINDINGS

1. INTRODUCTION

One of the most important technical characteristics in a ballast destined to

form part in a luminary, is the value of maximum temperature that reaches its winding

during normal operation.

The ballasts for discharge lamps LAYRTON carry in their marking two

indicators of temperature:

Tw Symbol:

Defined as the maximum nominal temperature of operation of a ballastÕs

winding, and indicates the Òtemperature of the winding assigned by the manufacturer

as the highest one that can be expected the ballast to have in its useful life of 10 years,

in continuous operationÓ (UNE-EN 60922 Ð Section 2.11).

The value of Tw is an obligatory marking according to the Standard UNE-EN

60922 (Section 6.1, e).  In case of LAYRTON reactance, the value of Tw is 130¡C,

the highest value of the existing ones in the market.   It will be verified always within

the luminary that carries the built-in ballast, since it depends of constructive

characteristics of the luminary, such as heat dissipation, lamp influence, etc.

_T Symbol:

Defined as the nominal heating of a ballastÕs winding and indicates the

Òincrease of temperature of a winding set by the manufacturer in the conditions

specified in this standardÓ (UNE-EN 60922 Ð Section 2.12).

The value of  _T must not be obligatorily marked in the reactance (UNE-EN

60922, Section 6.3).  It is a data offered by the manufacturer of the ballast as

information for the design of the luminary.

The value of  _T determines the maximum room temperature to which the

ballast can work on without decreasing its useful life, in other words without

exceeding Tw.  The maximum room temperature value has implicit details of

luminary design.  The most important are, without a doubt, the influence of heat the

lamp can provide and the degree of dissipation that can exert the surrounding where

the equipment is lodged.

Then we have that:

max room Ta = Tw - _T
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2. VERIFICATION OF TEMPERATURE VALUES

2.1 VERIFICATION OF Tw:

The value of Tw will always be verified within the luminary that carries the

built-in ballast in agreement with the recommendations of the standard of luminaries

UNE-EN 60598-1, Section 12.4.

When not knowing in several occasions the luminary to use, this value is not

verified initially and for this reason the more general test performed to the reactance is

the test of its own heating (_T value).

However, we have to have in mind that the compatibility between a luminary

and a reactance comes determined, among other things, by the fact that the value of

Tw in the winding of the reactance is not exceeded.

2.2 VERIFICATION OF _T:

The value of _T comes determined by the heating in the own ballast, and in its

measurement other external factors should not influence.  An important note, the

room temperature must be totally controlled (which is very difficult to do in a

luminary), and the influence of the heat generated by the lamp must be eliminated.  It

is for this reason that is totally nonviable to accomplish the verification of the value of

_T in the luminary, error that we could fall into in some time.

According to UNE-EN 60922, Section 13.2:

For the tests performed under normal conditions, the ballasts are put into operation

with appropriate lamps, which will be arranged in a way that the generated heat does

not contribute to the heating of the ballasts.  The lamps are considered appropriate if

the value of the current that circles around them under the anticipated test conditions

is within the interval of tolerance of a reference lamp.

Nota 2:

If it is necessary to measure the increase of temperature in the windings of a

ballast, which is not mandatory, the measurement is done when the temperature point

has been reached after working the ballast with the lamp adapted to the nominal

voltage of feeding and to the nominal frequency.  In such a case, with a type inductive

ballast (simple inductive impedance in series with the lamp), the test and the
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measures can be done without lamp, as long as the current adjusts to the same value

found with the lamp to the nominal voltage of feeding.

As it can be observed in the previous paragraph, the standard UNE-EN 60922, in its

Section 13.2 allows the use of two methods to perform the tests:

Method 1: Test with lamp.

It will be especially necessary to control the following factors:

1. Selection of reference lamp according to the recommendations of the standard of

ballast and the corresponding lamp.

2. The lamp must be of the indicated nominal intensity in the ballast.  This data,

whenever necessary, will be verified with the information provided by the

manufacturers.

3. Availability of components to avoid influences of the heat generated by the lamp

in the ballast or vice versa.

4. The factors that influence over the electrical characteristics of the lamp, such as

its position of operation or a greater stabilization of the room temperature.

Method 2: Test without lamp.

It has as an advantage the non existence, throughout the test, of factors that

influence the lamp.

For the execution of this test, the reactance is connected in short circuit to a

value of voltage known as the short-circuit voltage (Ucc) that corresponds to the

value that makes circulate around the reactance an intensity equal to the one that

would pass through a reference lamp.  This value of voltage must be indicated by the

manufacturer of the reactance.  The test circuit is the one indicated in the figure 1:

Fig. 1
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Election of the suitable method

Considering the observations made previously regarding the two possible

methods available for testing the heating of the windings, it can be concluded that the

method 2 is the most suitable one.

This assertion is based in the fact that the selection, utilization and stabilization

of the values of a reference lamp is difficult to obtain due to the great amount of

factors that influence in it, some of which have been enumerated earlier.

For this reason, the tests performed in our laboratories are executed according to

this method, now being regularly used by Laboratories and Organisms of

Certification.

3. TEST PROCEDURES

The process to obtain the value of _T is described, according to method 2, as

follows.

3.1 GENERAL CONDITIONS OF THE TESTS (UNE-EN 60920):

• The tests must be performed in an airflow free enclosure as it is specified in the

corresponding standard.

• The room temperature of the place will have to be between 20¡ and 27¡C.  If the

test is with lamp, the limits are between 23¡ and 27¡C, and the temperature could

vary a maximum of 1¡C during the test.

• The feeding voltage and the frequency will have to be stable in a ± 0.5% of the

nominal value.

3.2 TEST EXECUTION.

The ballast is placed in an enclosure safe from airflows, supported by two

wooden blocks as represented in figure 2.
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Fig. 2

The wooden blocks will have a height of 75mm, a thickness of 10mm and a

minimum length equal to the width of the ballast.  In addition, they will have to be

placed in such a way that the end points of the ballast are coplanar with their external

vertical surfaces.

The ballast will be left a considerable time for it to acquire the temperature of

the test premises, after which the resistance of the winding in cold (R1) will be

measured and the temperature (T1) will be noted down.

The ballast is connected according to one of the two methods mentioned earlier

until it reaches thermal stability, indicated by a proper measuring instrument, fixed to

the body of the ballast.

The feeding is disconnected then and the ballast is connected to the resistance

measuring instrument.  The resistance will be measured as soon as possible and the

accurate time will be recorded.

Since the resistance of copper varies proportionally with temperature, measured

starting from a reference point of -234.5¡C, the temperature in hot (in operation) T2,

could be calculated from the relation between the resistance in hot R2 to the resistance

in cold R1, using the following equation:
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The constant 234.5 is applicable to the copper windings; for the aluminum ones,

this constant is 229.

Therefore, for the windings with copper thread:
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The elevation of temperature (heating, _T), is the difference between the

calculated temperature T2 and the temperature of ambient air T3 at the end of the test:

_T = (T2 Ð T3) K

Or the same as:
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