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Introduction

Experience shows that the yearly average of the envi-
ronmental temperatures in the Baltic States is lower than in
the Western European or South European neighbouring
states. Based on the cost pressure which exists nowadays,
it shall therefore be discussed, how an increase of the effi-
ciency of the luminous flux of the lamps can be achieved,
on a material saving and cost-saving base and with respon-
sibility for the product.

The object of the research was a luminaire, particu-
larly a closed luminaire with at least one fluorescent lamp
with a socket on the end side, a transparent diffuser which
encloses the complete fluorescent lamp with a distance,
and which is supported in the end parts, as well as a heat
accumulation tube which encloses said fluorescent lamp,
and is made of a translucent material, principally polycar-
bonate [1].

Luminaires [2] of this kind are common knowledge
and are used in the field quite often, outdoors, indoors and
also in environments with very low temperatures. It is also
common knowledge, that, depending on the environmental
conditions, these luminaires have a noticeable decrease of
the luminous flux, especially at very low temperatures.
This is also applicable for luminaires, which are used out-
doors or in spaces which are in immediate connection to
the outside, e.g. railway stations, parking garages and
suchlike [3], with possible variations of temperatures,
dependent on the time of the year, of -20°C up to +30°C.

For low environmental temperatures a luminaire [4]
has already been developed, which is preferably used in
cold stores, and in which luminaire the fluorescent lamp is
enclosed by several concentric tubes which form air layers.
Between these adjacent air layers such a narrow air gap is
formed that almost no gas flow, which influences the
thermal resistance, can take place between the adjacent air
layers. It is indeed profitable to use this luminaire con-
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struction in cases of special application, e.g. as a luminaire
for cold stores, but this is connected with corresponding
efforts and comparatively high production costs.

What has to be achieved?

The assignment of the research project was, to design
a particularly low-priced and cost-efficient luminaire, and
nevertheless at least still strongly reduce the undesirable
loss of the luminous flux, in order to obtain an alternative
solution for general outdoor lighting and for lighting in
open buildings.

A solution to this assignment has been found, by
shaping the protecting tube on both ends over the adapter
bushings, which function as heat accumulator, and which
hold the heat accumulation tube, and which internal space
is connected, through the end parts, with a limited internal
space of the diffuser, of the heat accumulation tube and of
the end parts, and as such facilitate the required air ex-
change between these parts.

Whereas at normal and also at high summer tempera-
tures, this construction does not result in an adverse effect
of the performance of the luminaire, the adapter bushings
that function as a heat accumulator, combined with the
heat accumulation tube, produce an essential improvement
of the efficiency of the luminaire at low outside tempera-
tures, which can reach -20°C, for example in the Alp re-
gion and in Lithuania. This means a quite definite reduc-
tion of the loss of luminous flux, which would otherwise
be inevitable.

An advantage of this is, that, to achieve these favour-
able results, the required efforts are downright marginal
and the required parts, namely heat accumulation tube and
adapter bushings, can be adapted trouble-free to existing
luminaires, which means that conventional luminaries can
be retrofitted without any problems.



Usually the adapter bushings extend from the end part
till approx. the end of the electrode [5] of the fluorescent
lamp. On the one hand this avoids any kind of disturbing
light loss, which would result if the fluorescent lamp were
covered by the adapter bushings, whereas on the other
hand, the effectiveness of the heat accumulation of the
adapter bushings is concentrated precisely on the function-
ally important electrode of the fluorescent tube. These
adapter bushings are preferably made of metal, particularly
of aluminium [6], which is easy to machine, or made of
brass, but the material thickness has to be such, that a suf-
ficient heat accumulation effect is achieved. This can al-
ready be achieved with a material thickness of approx. 1 to
2 mm. The heat accumulation tube can be made of glass,
but more often the use of transparent polycarbonate is
preferred. When using polycarbonate, precautions should
be taken by using electronic devices, for example a secu-
rity starter, to avoid, in case of a short circuit of the lamps,
such temperature increases which would endanger the heat
accumulation tube.

The adapter bushings can be made as bushings with
longitudinal slots with radial springs, in which for example
distance elements can be made through radial slots, which
hold the heat accumulation tube. Usually the adapter bush-
ings are made as cylindrical bushings, with spring shackles
formed on the free end, which protrudes over the outside of
the bushing and form a support for the heat accumulation
tube. To ensure that the position between the adapter bush-
ings and the heat accumulation tube is fixed, and to prevent
the adapter bushings from sliding into the heat accumula-
tion tube, especially when mounting the luminaires verti-
cally, catches are formed on the adapter bushings, which
define the depth of penetration of the heat accumulation
tube into the adapter bushing._The drawing shows the fun-
damental parts of the newly constructed luminaire in a
perspective partial presentation of each part.

Shown are an end part (1) of a luminaire, an adapter
bushing (8) shaped in this end part (1) for support, a sec-
tion of a heat accumulation tube (7) as well as a section of
a diffuser (6).

End part (1) has a centric opening (2) for the fluo-
rescent lamp. Evenly spaced out on the perimeter of this
opening (2) are three lugs (3) moulded to the end part (1),
which serve the purpose of supporting the brake springs
(4). These brake springs fasten onto the lamp, once it is
inserted, with a certain degree of prestress, and in this way
secure the lamp, so that it cannot easily slide out of the
luminaire and break to pieces, when changing the lamps
for example.

Adjusted to the outside contour of the end part (1),
over the whole outline of the end part (1) runs a retaining
groove (5), with which the diffuser (6), which is formed
accordingly, engages with when mounted. The cylindrical
adapter bushings (8), mostly made of aluminium, have
moulded-on spring shackles (9) on the end side, which is
opposite from the end part (1), and which protrude from
the outside perimeter of the adapter bushings (8). These
can be easily formed by making the necessary slots in the
bushings (8) and then forming the springs out of the ob-
tained flaps. The spring shackles (9) form the bearing area
for the heat accumulation tube (7), whereas the different
diameters of the adapter bushing (8) and the heat accumu-
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lation tube (7) define the annular gap which is intended for
the air circulation.

Towards the end part (1), the adapter bushing (8) has
slots (11), and on the side of the slots, which is opposite to
the end part, catches (10) have been formed by bending the
material, and these catches protrude radially outwards.
These catches (10) define the maximum depth of penetra-
tion of the adapter bushings (8) into the heat accumulation
tube (7).

The position and dimension of the slots is such, that
when mounting the luminaire, the brake springs (4) pro-
trude through the slots and in that way can fulfil their func-
tion unhindered. Furthermore these apertures also define
the position of the adapter bushings (8), which are being
held by the lugs (3).

When the luminaire is assembled, the diffuser (6) en-
closes the heat accumulation tube (7), but the annular gap
between the fluorescent lamp and the heat accumulation
tube (7), based on the difference in diameter between the
adapter bushing (8) and the heat accumulation tube (7), is
in such connection to the space between the heat accumu-
lation tube (7) and the diffuser (6), that an air exchange can
take place, which particularly protects the used synthetic
materials by dissipating the heat.

Independent of which cross-sectional form of the dif-
fuser is chosen (6), it is possible to use a diffuser of such
cross-sectional form and, if necessary, with reflecting
surfaces, as meets the respective requirements. In that way
a multifunctional, cost-saving and energy-saving luminaire
is available, which, despite its simple mounting, minimises
the bothersome loss of luminous flux, also at low outside
temperatures.

Points of optimisation

1. A luminaire shall be developed, especially a closed
luminaire with at least one fluorescent lamp with a
socket on the end side, and with a transparent dif-
fuser, which encloses the fluorescent lamp and is
supported in the end parts, as well as a protecting
tube which encloses the fluorescent lamp, and which
is made of a translucent material. The heat accumu-
lation tube is shaped on both ends over the adapter
bushings (8), which function as heat accumulator,
and which hold the heat accumulation tube, and
which internal space of the end side is in such con-
nection to a limited internal space of the diffuser (6),
of the heat accumulation tube (7) and of the end
parts, as to allow an air exchange.

2. The adapter bushings (8) extend from the end part
(1) almost till the end of the electrode of the fluores-
cent lamp.

3. The adapter bushings (8) are made of metal, particu-
larly aluminium, or made of brass.

4. The material thickness of the adapter bushings (8) is
approx. 1 to 2 mm.

5. The adapter bushings (8) should be connected with

the heat accumulation tube (7) in an elastic squeeze,
and should at least have catches (10) which define
the depth of penetration of the adapter bushing (8)
into the heat accumulation tube. (7).



6. The adapter bushings (8) should be made as bush-
ings with longitudinal slots and radial springiness.

7. The adapter bushings (8) should be cylindrical bush-
ings with moulded-on spring shackles (9), which
shackles are on the end side, opposite of the end part
(1), and which protrude from the outside perimeter
of the adapter bushing.

8. The heat accumulation tube (7) should be axially
manoeuvrable and held by an annular gap on the
adapter bushings (8).

9. On the end parts (1) is an opening where a fluores-
cent lamp can pass through, and evenly spaced out
on the perimeter of this opening (2) should be three
lugs (3) moulded to the end parts, which span to-
wards the inside of the luminaire, and which serve
the purpose of supporting the brake springs (4), so
that the adapter bushings are positioned between
these slugs and have slots (11) for the penetration of
the brake springs.

10.  The heat accumulation tube (7) is made of polycar-
bonate or glass.

11.  The cross-sectional form of the diffuser (6), which is
either held by its form in the end parts, or which is
glued on permanently, is independent of the cross-
sectional form of the heat accumulation tube, and
therefore the cross-section of the diffuser can be
chosen freely, and can be different from the cross-
section of the heat accumulation tube.

The photo shows a luminiare with an open section,
with at least one fluorescent lamp, with a socket on the end
side, a diffuser which encloses the fluorescent lamp and
which is held in the end parts, as well as a protecting tube,
made of a translucent material. The protecting tube is
shaped on both ends over the adapter bushings, which
function as heat accumulator, and which hold the heat
accumulation tube, and which internal space is connected,
through the end parts, with a limited internal space of the
diffuser, of the heat accumulation tube and of the end
parts, and as such facilitate an air exchange. Very recog-
nisable is the adapter bushing with the heat accumulation
tube in the diffuser. The cross-section of the diffuser can
be shaped freely.

Fig. 1. Luminaire housing with lamp cover and heat accumula-
tion tube

Figure 1 shows a prototype with a section of visible
installed heat accumulation tube with adapter bushing of
construction variant in Figure 2.

The results of the research are listed in the following
table and in the graph, Figure 3.

The lab measurements show a clear gain of luminous
flux when using the researched system.

Fig. 2. Diffuser with heat accumulation tube, adapter and end
part: 1 — End part; 2 — Opening for a fluorescent lamp; 3 — Slug; 4
— Brake spring; 5 — Retaining groove; 6 — Diffuser; 7 — Heat
accumulation tube; 8 — Adapter bushings; 9 —Spring shackle; 10
— Catch; 11 — Slot

Table. Intensity of light E depending on the environmental
temperatures Tu

Luminaire type: PPR |PPR |PPR |PPR | PPR | PPR
Diffuser: LS- | LS |VK | VK |VKR VKR

(Abbreviations HIR |PC | R [RIG| IG 1G
see Figure 3) WST [50m [OPA WST | WST

38mm | m K

Nominal power | 1x Ix [1x |Ix | 1x 1x
rating of lamp: 58W  |58W [58W |58W | 58W | S8W
Ballast: VVG |EV |EV |VV |EVG |VVG

G G G
Tu[°C]| E[Ix]| E| E| E|E[x]|E[X]
[x] | [Ix]] [Ix]
-40 126 19 14| 21 44 97
-30 259 37| 27| 43 107 194
-20 352 77| 53 80| 299 | 324
-10 363|183 | 121|194 | 333 | 354
0 347|357 | 278 | 345 | 340| 328
10 325|388 |326|365| 328 | 300
20 306 | 385332359 | 293 | 283
25 293|380 | 329|349 | 278 | 275
30 274|350 | 313 | 330 | 263 | 264
40 260 | 324 | 283 | 308 | 238 | 242
Conclusion

Lab measurements have shown that the built-in heat
accumulation tube brings substantial advantages.

The aim, to achieve a cost-efficient, technically ma-
tured solution to increase the efficiency, and this with
preferably low costs, has been achieved optimally.

References

1. Menges G. Haberstroh E. Michaeli W. und
Schmachtenberg E. Werkstoffkunde Kunststoffe. Carl Han-
ser Verlag. Miinchen und Wien. 2002. — 5. vollig iiberar-
beitete Aufl. — S. 14.



100

Relative luminous flux [%]

—0o0 —LS-HIR WST 38 mm, WG
——o——LSPC50mm, EVG B
— 4+ — VKR OPAK, EVG

i ---6--- VKR IG, WG |
X" g —-x-- VKR IG WST, EVG
%2/ —a— VKR IGWST, WG
o] ‘ ‘ ‘ ‘ u
40 30 20 10 0 20 30 40

Ambient temperature [°C] (in a draught-free room)
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This article deals with a material saving technical solution for luminaires with tri-phosphorus fluorescent lamps, operated in low en-
vironmental temperatures. The resulting loss of luminous flux of the lamps at falling temperatures has to be improved, particular value is
attached to a technically sound, constructive solution with an ideal cost-performance ratio. In the article is shown how to design a par-
ticularly low-priced and cost-efficient luminaire, and nevertheless at least still strongly reduce the undesirable loss of the luminous flux,
in order to obtain an alternative solution for general outdoor lighting and for lighting in open buildings. A solution to this problem is
presented. The problem has been solved by shaping the protecting tube on both ends over the adapter bushings, which function as heat
accumulator, and which hold the heat accumulation tube I11. 3, bibl. 6 (in English; summaries in Lithuanian, English, Russian).

@, [TpaxT, A. Harasuyioc. TexHnyeckoe pelieHHe CHHZKeHHsI ce6eCTOMMOCTH MAaTEePHAJIOB, HCIIOJIb3YeMbIX B OCBETHTEISIX € TPU
- (hocopHbIME (TyOpecHeHTHBIMH JaMNIaMH, NMPeJHA3HAYEHHBIX IS HU3KOTEMIIEpaTypHOi cpelbl / DJIEKTPOHHKA M 3JIeK-
TpoTexHuka. — Kaynac: Texuousorus, 2006. — Ne. 1(65). — C. 81-84.

Ipennaraercst TEXHUYECKOE PELICHNE CHIKEHHSI CE0ECTOMMOCTH MaTepHAIOB, UCIIONB3YEMBIX B OCBETUTEISIX C TPH - HocHOpHBIMU
(IIyOpeceHTHBIMH JIaMIIaMH, MPEIHAa3HAYCHHBIX Ul HU3KOTEMIEPaTypHOH cpeabl. B yclIoBHsAX HHU3KOH TeMmmeparypbl CyMMapHbIC
MOTEPH CBETOBOTO MOTOKA JOJDKHBI OBITh CHH)KEHBI; TAKOKe, 00JIbIIOE BHUMAHUE YACISETCS 3BYKY, TPOU3BOANMOMY JIAMIOH, KOHCTPYK-
THUBHBIM PELICHHUSIM, CIOCOOCTBYIOIINM HACAILHOMY COOTHOLICHUIO LIEHBI M KayecTBa. PerieHne npo6ieMbl ObUIO HalJICHO ¢ TIOMOILBIO
nedopManiy 000MX KOHIIOB 3alIUTHON TPYOBI JIaMIbl. B HaHHBIX KOHIAX 3aKpeIUISIOTCS JepiKaTeIn ajanTtepa, KOTOPBIA BBIIOIHSACT
(YHKLHMIO aKKyMYJUSILIIM TEIUIa U JEPKUT TPYOKY akKyMyJSILHUM TeIula. BHYTpeHHss MOJOCTh ajantepa KOHIAMM HPHCOSIUHSETCS K
1 dy30py € OrpaHUYCHHBIM BHYTPEHHUM pOCTpaHcTBOM. Wit 5, 6ubi. 16 (Ha aHrIMHCKOM si3bIKe; pedepaThl Ha JTUTOBCKOM, aHIJIHM-
CKOM H PYCCKOM 513.).

F. Pracht, A. Tlgevitius. Sviestuvy su trifosforinémis fluorescensinémis lempomis, skirty Zemoms aplinkos temperatiiroms, savi-
kainos maZinimo Baltijos Salyse techninis sprendimas // Elektronika ir elektrotechnika.. — Kaunas: Technologija, 2006. —
Nr. 1(65). —P. 81-84.

Pateikiamas techninis sprendimas sumazinti §viestuvy su trifosforinéms fluorescensinéms lempoms, skirty Zemoms aplinkos tempe-
ratiroms, medziagy savikaina. Analizuojami lempy suminio $viesos srauto nuostoliai prie zemy temperatiiry. Aprasomi btidai lempy
mechaniniy triuk§my mazinimui. Optimizuojami konstruktyviniai sprendimai, kurie uztikrina idealy kainos ir kokybés santykj. Spren-
dimo biidas buvo rastas deformuojant apsaugini lempos vamzdij abiejuose galuose, kuriuose tvirtinami adapterio laikikliai ir kuris atlieka
Silumos akumuliavimo funkcija bei kuris laiko Silumos akumuliavimo vamzdj. Adapterio vidiné ertmé yra sujungta per galus su riboto
vidinio ploto difuzeriu, §ilumos akumuliavimo vamzdziu bei su galinémis dalimis. Tokia konstrukcija uztikrina reikalaujama tarp Siy
daliy oro cirkuliacija. Il. 3, bibl. 6 (angly kalba; santraukos lietuviy, angly ir rusy k.).
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