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Figure 3.146 Historic evolution of luminous efficacy for major
light sources used in general lighting
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New Lamp Technology - T5 Fluorescent Lamps € '® 7 e ———
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2 75 High=pressure
Significant advances in fluorescent lamp technology have occurred in recent g / ( —_————y
years. Lamps are hecoming smaller and more efficient, with better colour 3 50 S Semi I:|40W ST]Z) 66 Im/W
rendering properties and longer lamp life. More new installations are being — e —Lilan=liallg=s)
specified incorporating the latest technology in fluorescent lamps - T5.
25
Pl | d
T5 refers to the diameter of the fluorescent Another benefit relates to the T5 lamp's il 2 2 _J'—l—'_/ LESCEI‘H:
tube, being 5/8 of an inch or 16mm. These relatively high maximum luminous flux, o]
lamps represent a major advancement in achieved at an ambient temperature of 35 1875 | 200 1925 1950 1975 2000

fluorescent lamp technology and offer many
advantages over their predecessors, the T8
and T12 lamps

Some of the major benefits of T5 lamp
technology are described below.

Cost savings and
environmental benefits
through...

- energy efficiency

TS lamps are specially designed to operate on
electronic control gear, which reduces
operational losses and increases the overall
efficiency of the lighting system.

- reduced maintenance

With a long average rated lamp life of 20,000
hours and high light output throughout their
life, the intervals between lamp replacements
for T5 lamps are lenger than for T8 and T12
lamps, resulting in reduced maintenance
costs. Further, being shorter and slimmer
than T8 or T12 lamps, there cannot be any
"mix-ups" with maintenance personnel
installing the wrong type of lamp - a T8 or
T12 lamp cannot be installed into a TS
luminaire.

- reduced material usage

In addition to the environmental advantages
of high energy efficiency and longer life, TS
lamps offer the advantage of reduced material
usage. Shorter and slimmer than T8 and T12
lamps, their compact size results in reduced
use of glass, gases and phasphor. Fewer
materials and smaller size also mean
reductions in material costs, freight and so on

Design flexibility and
aesthetics

degrees Celcius. This means that the
maximum light cutput of the lamp is achieved
when the temperature within the luminaire is
at 35 degrees Celcius. T8 and T12 lamps are
designed to achieve their maximum light
output at 25 degrees Celcius. Since actual
temperatures around the lamp, particularly in
closed recess luminaires, usually far exceed
25 degrees, T5 lamps work much more
efficiently and reliably, with greater light
output.

"TS lamps represent a major
advancement in fluorescent
lamp technology.”

There are two different types of TS lamps
available, each suited to a different
application - high efficiency and high output.

High efficiency TS lamps provide the same
amount of light as a comparable T8 lamp,
but with excellent efficiencies (in some cases
using up to 20% less energy). A unique
feature of these lamps is that the luminance
of all lamp wattages is the same, making
them ideal for cove lighting applications, as
there is no perceived difference in illuminated
surfaces.

High output TS lamps provide up to

50% more light than a T8 lamp of similar
length, and are generally used for indirect
lighting and in luminaires that are mounted
on high ceilings.

TS lamps represent a major advancement in
fluorescent lamp technology and are
increasingly being installed in new and
refurbished buildings. Together with properly

Sourcer Lamptech, 2005 {reproduced with permission).
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o OECDAEA,

The 1% generation is T12 lamp with a diameter of 38mm (1.57) and with a
length dictated by the wattage (20W. 30W, 40W and 65W). These so-called
‘old” or ‘fat/thick’ lamps are stabilised by electromagnetic ballasts and hawve
by now in most case been replaced by the T8 lamps. Efficacy is about 70
lm/W.

The 2™ generation is T8 krypton-filled lamp with a diameter of 26mm (1)
and with a length dictated by wattage (18W to 70W). These so-called “thin”
lamps can be stabilised by both electromagnetic and electronic ballasts with
extra benefit of improved efficacy and lumen maintenance. Efficacy is about
80 Im/W

The 3% generation_is new TS5 lamp with a diameter of 16mm (5/8”) and G5
base. TS5 lamps have been available with outputs of 4W, 6W, 8W and 13W for
over 30 years. However. these lamp types were mainly used for furniture.
signage and table lighting. A few year ago. however. new TS5 lamps with
higher wattage were developed. which. owing to their superior luminous
efficiency outputs (efficacy about 100 lm/W). represent serious competition
for the classical fluorescent lamp. The standard wattage of the new TS5 lamps
is 14W, 21W.and 35W. Enhanced economy is achieved by high
frequency operation with electronic ballasts. which are specified in principle
for these new lamp types. Owing to their slim shape. the new TS5 lamps permit
innovation in luminaire design as a further reduction in casing dimensions. In
addition. the lamp length of all types is SOmm shorter than their T12/T8
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T5 lumen maintenance vs. T8?

e Both T5 and T5HO lamps
keep a better lumen
maintenance level than T12
and most T8 lamps.

e They are claimed to retain
95% of light output at 8,000
burning hours (40% of rated
average life).

An improved phosphor
coating reduces mercury
absorption, leading to a
higher lumen maintenance

;ENT RATED LUMENS

PERC

BURNING HOURS

(Online catalog of Philips Lighting)




Do T5 lamps provide more light than
standard T8 lamps?

e Ambient temperature
significantly affects
light output

e T5s rated @35°C

e Ballast loss is another
factor

— The maximum system efficacy at the optimal

temperature for each lamp-ballast system (T5 and T8)
appears to be nearly identical on average
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T5 Program
(No. 5)

Lamp
Tubular Fluorescent T5 (28 W)

Initial Lumen 100 hrs
viingamniia > 4400 K Afifnnua 2,600
Lumen
viingamniia <4400 K  Afifinua 2,660
Lumen

Energy Efficiency 290 Lumen/Watt

Lumen Maintenance 2,000 hrs =>92%

Color Rendering Index (CRI) Z 80

1M 31T 1uee 1310 15,000 Falag

Non. 956-2533
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Electronic
Ballast
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A
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Pin @220V <31 Watt (ﬁaamﬁm)
<61 Watt (tiaoag)

Constant Light Output P in ¥ 3% @ 220 £ 10% V.

PF >0.95

THD <10%

!-‘ nwu. SIS IOWARRI L

Wiring Parallel / Series
Ballast Lumen Factor = 0.95
91M3ld nuednaiion 5 (edheitioaIuaz 18 Falua 1fludulil)

De-activated Lamp Protecti
yoan. 885-2532

Non. 1506-2541

Removal of Lamp

Lamp Fail Protection

Endurance Test @ TC =90 Deg C

Lamp Current Crest Factor <1.7

Pre Heat Start (IEC 60081 Lamp data sheet)
NDN.1955-2542
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T5 Program
(Minimum Requirement)
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Lamp
Tubular Fluorescent T5 (28 W)

Initial Lumen 100 hrs MNN1¥4a 2,400 Lumen

Lumen Maintenance 2,000 hrs Z 92%

Color Rendering Index (CRI) > 80
21gM3 1T 1188 13RY 15,000 Falag
(3 hrs switching; 50% failure point ®13 IEC
60081) 3 onuNANANS 1984

Non. 956-2533

ISO 9001
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Electronic
Ballast

P in @220V < 31 Watt /18 1aen i Ballast Lumen Factor > 0.95
S 32 Watt ¢lo 1inon ‘ﬁ Ballast Lumen Factor = 1.00

Constant Light Output P in +39% 220+ 10% V.

PF > 0.95

THD <10%

213 1T oY 2 1

De-activated Lamp Protection

uon. 885-2532 %30 IEC 60928

uan. 1506-254111%46 IEC 60929

Removal of Lamp

Lamp Fail Protection

Endurance Test

Lamp Current Crest Factor < 1.7
Pre Heat Start (IEC 60081 Lamp data sheet)
NDN.1955-2542

ISO 9001
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AavIWlnizin Watt 45-46 <31 @BLF > 0.95 < 61 @ BLF > 0.95 <31 @BLF>0.95 <32 @BLF=1.00 AU uan. 236-2548 wia IEC 60081
(sruiiaandst)
- -
3‘““’31‘“““‘1*"‘"““ 250C 350C onu uan. 236-2548 uag wan. 956-2533
FERNBN IR
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anglafenu (da1uv) 8,000 — 20,000 > 15,000 > 15,000
ssnauas (Im) Naauuniid 2,600 ~ 3,300 Aiivium 2,600 uay 2,660 ATiAvuA 2,400
> 4,400 K uaz < 4,400 K Au uan. 236-254 wia IEC 60081
ANGNSIRLUU 88 % >92%
Augneavd (CRI) 70- 80 >80 >80
ANiaFuasunsgy Daylight, warm, Daylight Daylight, warm, cool
cool
AtinAILiRAAG LAULKAA W3a

Constant Light Output Pin+3%@220+15%V

AldAnsalag
Power Factor 0.45 - 0.95 >0.95
THD 20 - 40% < 10%
De-activated Lamp Protection
ANIUNUNIU  LazAIIN Removal of Lamp
Uaaady . Lamp Fail Protection
HunIsTNaRaL
WIANTFIUANNAAN, End of Lamp Life Protection
wha IEC <
Endurance @ TC 90°C (7' 40-90°C)
Lamp Current Crest Factor <17

Pre Heat Start

(IEC 60081 Lamp data sheet)

Au wan. 885-2532
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Master TLS benefits - Sustainability Y

Conditions: 500 lux, 270 m2 office, 3 meter high ceiling, 3000 hours/yr,

,-"'-_-__ ___--_""-\-._
Yearly energy  _22%CO, - 40 % CO,
consumpticn 2.7 t/a CO,
373 mg/a Hg
7,500 134 trees 1,000
6,372 kWh
= 21 t/a CO,
o 186 mg/a Hg %
-
= N 894 clyear 109 trees ?_-.
E 5,184 KWh 1.6t/a CO, w
126 mg/a Hg
79 trees
5,000 : 59 lamps " 3.780 kWh 750
Lar ]
: ; \ 535 €lyear
g > 2
§ g e \
& 3 |48 lamps w
o0 e
2,500 - - © 136 lamps 500
0. 14€KWh
COMFIDEMTIAL SU Prof Lamps Europs, S@ TLCFL-NI, Gerbrand Swart, August, 2007 (28 W =45 lampS) 12
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