Technical Manual Heating Test

HEATING TEST IN BALLAST WINDINGS
1. INTRODUCTION

One of the mostimportanttechnicalcharacteristicsn a ballastdestinedto
form partin aluminary,is the valueof maximumtemperaturehatreachests winding
during normal operation.

The ballastsfor dischargelamps LAYRTON carry in their marking two
indicators of temperature:

Tw Symbol:

Defined as the maximum nominal temperatureof operationof a ballastOs
winding, andindicatesthe Qemperatureof the winding assignedy the manufacturer
asthehighestonethat canbe expectedheballastto havein its usefullife of 10 years,
in continuous operaticd (UNE-EN 60922 B Section 2.11).

Thevalueof Tw is anobligatorymarkingaccordingto the StandardJNE-EN
60922(Section6.1,e). In caseof LAYRTON reactancethe valueof Tw is 130;C,
the highestvalueof the existingonesin the market. It will be verified alwayswithin
the luminary that carries the built-in ballast, since it dependsof constructive
characteristics of the luminary, such as heat dissipation, lamp influence, etc.

T Symbol:

Defined as the nominal heating of a ballastOsvinding and indicatesthe
Oncreaseof temperatureof a winding set by the manufacturerin the conditions
specified in this standad (UNE-EN 60922 B Section 2.12).

Thevalueof _T mustnot be obligatorily markedin the reactanc UNE-EN
60922, Section6.3). It is a dataoffered by the manufacturerof the ballastas
information for the design of the luminary.

Thevalueof _T determinegthe maximumroom temperaturgo which the
ballast can work on without decreasingits useful life, in other words without
exceedingTw. The maximum room temperaturevalue has implicit details of
luminary design. The mostimportantare,without a doubt,the influenceof heatthe
lamp canprovide andthe degreeof dissipationthat canexertthe surroundingwhere

the equipment is lodged.

Then we have that:

max room T*=Tw- T
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2. VERIFICATION OF TEMPERATURE VALUES
2.1 VERIFICATION OFTw:

The valueof Tw will alwaysbe verified within the luminary that carriesthe
built-in ballastin agreementith the recommendationsf the standardf luminaries
UNE-EN 60598-1, Section 12.4.

Whennot knowingin severaloccasionghe luminary to use,this valueis not
verifiedinitially andfor thisreasorthe moregenerakestperformedo thereactances
the test of its own heating (_T value).

However,we haveto havein mind thatthe compatibility betweera luminary
anda reactanceomesdeterminedamongotherthings, by the fact thatthe value of
Tw in the winding of the reactance is not exceeded.

2.2 VERIFICATION OF T:

Thevalueof _T comesdetermineddy the heatingin the own ballast,andin its

measuremenobther externalfactors should not influence. An importantnote, the
room temperaturemust be totally controlled (which is very difficult to do in a
luminary),andthe influenceof the heatgeneratedyy the lamp mustbe eliminated. It
is for this reasorthatis totally nonviableto accomplistthe verification of the valueof

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

According to UNE-EN 60922, Section 13.2:

For the testsperformedundernormal conditions,the ballastsare put into operation
with appropriatelamps,whichwill bearrangedin a waythat the generatecheatdoes
not contributeto the heatingof the ballasts. Thelampsare consideredappropriateif
thevalueof the currentthat circlesaroundthemunderthe anticipatedtestconditions
is within the interval of tolerance of a reference lamp.

Nota 2:

If it is necessaryo measurethe increaseof temperaturan the windingsof a
ballast,whichis not mandatory the measuremens donewhenthe temperaturepoint
has beenreachedafter working the ballast with the lamp adaptedto the nominal
voltageof feedingandto the nominalfrequency.In sucha case with a typeinductive

ballast (simple inductive impedancein serieswith the lamp), the test and the
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measuresan be donewithoutlamp, aslong asthe currentadjuststo the samevalue
found with the lamp to the nominal voltage of feeding.

As it canbe observedn the previousparagraphthe standardJNE-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. Selectionof referencdampaccordingto the recommendationsf the standardf
ballast and the corresponding lamp.

2. Thelamp mustbe of the indicatednominalintensityin the ballast. This data,
whenevernecessarywill be verified with the information provided by the
manufacturers.

3. Availability of componentgo avoidinfluencesof the heatgeneratedy the lamp
in the ballast or vice versa.

4. Thefactorsthatinfluenceoverthe electricalcharacteristic®f the lamp, suchas
its position of operation or a greater stabilization of the room temperature.

Method 2: Test without lamp.

It hasasan advantagehe non existencethroughoutthe test, of factorsthat
influence the lamp.

For the executionof this test,the reactancas connectedn shortcircuit to a
value of voltage known as the short-circuitvoltage (Ucc) that correspondgo the
value that makescirculatearoundthe reactancean intensity equalto the one that
would passthrougha referencdamp. This valueof voltagemustbeindicatedby 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

Consideringthe observationsmade previously regardingthe two possible
methodsavailablefor testingthe heatingof the windings,it canbe concludedhatthe
method 2 is the most suitable one.

This assertioris basedn the fact thatthe selection,utilization andstabilization
of the valuesof a referencelamp is difficult to obtaindueto the greatamountof
factors that influence in it, some of which have been enumerated earlier.

Forthis reasonthetestsperformedn our laboratoriesareexecutedaccordingto
this method, now being regularly used by Laboratoriesand Organisms of
Certification.

3. TEST PROCEDURES

The procesgo obtainthe valueof _T is describedaccordingto method2, as

follows.

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

* Thetestsmustbe performedin anairflow free enclosureasit is specifiedin the
corresponding standard.

* Theroomtemperaturef the placewill haveto be between20j and27;C. If the
testis with lamp, the limits arebetween23; and27;C, andthe temperatureould
vary a maximum of 1;C during the test.

* Thefeedingvoltageandthe frequencywill haveto be stablein a+ 0.5% of the

nominal value.

3.2 TEST EXECUTION.

The ballastis placedin an enclosuresafe from airflows, supportedby two

wooden blocks as represented in figure 2.
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Fig. 2

The woodenblockswill havea heightof 75mm, a thicknessof 10mmanda
minimum length equalto the width of the ballast. In addition,they will haveto be
placedin sucha way thatthe endpointsof the ballastarecoplanamwith their external
vertical surfaces.

The ballastwill be left a considerablg¢ime for it to acquirethe temperatureof
the test premises,after which the resistanceof the winding in cold (Ry) will be
measured and the temperature) (¥ill be noted down.

The ballastis connectedaccordingto oneof thetwo methodsmentionedearlier
until it reacheghermalstability, indicatedby a propermeasuringnstrumentfixed to
the body of the ballast.

The feedingis disconnectedhenandthe ballastis connectedo the resistance
measuringnstrument. The resistancevill be measuredissoonaspossibleandthe
accurate time will be recorded.

Sincetheresistancef coppervariesproportionallywith temperaturemeasured
startingfrom a referencepoint of -234.5;C,the temperaturen hot (in operation)T»,
couldbe calculatedrom therelationbetweertheresistancén hot R, to theresistance

in cold R, using the following equation:
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T, +234.5

R,
R, T, +2345

Theconstan®34.5is applicableto the copperwindings;for thealuminumones,

this constant is 229.

Therefore, for the windings with copper thread:

T, = % (T, + 2345)- 2345

1

The elevation of temperature(heating, T), is the difference betweenthe

calculated temperature &nd the temperature of ambient ajraf the end of the test:
_T=(MTbThHK
Or the same as:

AT=(%—1)-(234.5+T1)—(T3 -T))

1
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