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In this era, new technology has emerged and become part of innovation and new
product development. With these new technology products, people uses lesser resource, interacts
with products more comfortable and safety, in other word, it is optimization in all aspects. For
example, LED lamp development, LED lamp has been developing to decrease the usage of
electric energy, to expand the life time, and to response consumer’s needs. This is because
traditional lamp has shorter life time, consumes more energy, and has less variety in terms of
choice of colors. Thus, this research aims to study the possibility of replacing LED lamps and
study the feasibility to apply those LED lamps in institution building — a case study of Kasem
Jatikavanich Building, Burapha University. This research simulated LED lamp replacements in 4
conditions. There were, first, one LED lamp replacement to one traditional lamp, second, one
LED lamp replacement to two traditional lamps, third and fourth, LED lamp high luminance
efficiency set replacement and LED normal luminance efficiency set replacement. The
simulations were done by luminance simulation software, called DIA LUX, for all 4 conditions.
The software was used to simulate luminance of classrooms. Then, electric energy costs,
installation costs, and renovation costs in all conditions were calculated. From 4 conditions,
installation costs were from 379,590.00 baht to 2,376,260.00 baht. Also, electric energy costs
decreased from 54.03 % to 81.42 %. Last, electric bill of this institution building could be

decreased from 114,047.60 baht to 172,166.25 baht.
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Y1 ' Y v A
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4. viooa |l LED ¥Ha Furniture application
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Furniture application ﬁgﬂu‘uu AININN 2-14
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N7 2-14 viaoa 19l LED %%l Furniture application ¥HAA4 9
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6. aealyl LED %iia Cove light
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s Taviivosnaal LED
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waaana iedimsnenszua I ldavasall LED waealvl LED Aazainavuluiuilae
1Y = A 4 A o S A 4
ludeslimsganseaminvaen Iimilourasaudsdunivieriaoargoosdaud vaoa i
= mlﬂ'd % 1 tﬂal
LED landuiianaasae 1
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AAAa a =y 1a o Y Yo A
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4. viaoa 19l LED lufimsnimsedunszwsvveauad i liauisniuinain
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vaon Muvugessmauaniinsnszwsuaaeaa
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8-10 %2113 asalsaulauiuaa 10 Jaulyl
7. waoa vl LED ludealdifaaad uazamsnwes sauennnag ludealaaitu
dy g’/ Ly 4 14 4 9y o v Y o = v
Fonariaanas uazaminmes udrdalszndalnanmslaiaaaanalszana 8-10 aa
a1 = =S LV2)
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o Day light Cool White Warm light
GRIGET
FL LED FL LED FL3 LED

naoa IMvuIanNe17 1,200 Taduas
VA (304 36 16 36 16 36 16
AUNNNT (1AAIU) 6,500 6,500 4,000 4,000 3,000 2,700

L] U

AANUAIN (QIUN) 2,600 1,600 3,100 1,600 3,100 1,600
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A1319N 2-2 (AB)

o Day light Cool White Warm light
GRIGENT
FL LED FL LED FL3 LED

Uszanamanuadng (uiu/ingd) 75 96.5 8  96.5 86 965
51 50 149 55 149 55 149
g3 1Hau 10,000 30,000 10,000 30,000 10,000 30,000
viaea IWv1aawe11 600 Hadwns

Y19 (39A) 18 8 18 8 18 8
QUUYNT (1naT) 6,500 6,500 4,000 4,000 3,000 27,00
AMANUAIN (QIUN) 1,090 750 1,200 750 1,200 700
Usg@ninmanuaing (guu/iad) 61 93.8 67  93.8 67 875
31 49 125 49 125 35 125
g3 1Hau 10,000 30,000 10,000 30,000 10,000 30,000
viaoa Tluuuaeuuiavlgessaisud

Y19 (Tnd) 30 6 NA NA 30 6
QUNYNT (1A0IW) 6,500 6,500 N/A  N/A 2,700 2,700
ANNUAIN (M) 1700 400  N/A  N/A 1800 350
Usz@ninmanuaing (guu/iad) 57 80 NA  NA 60 70
5101 199 180 NA  NA 199 180
g3 1Hau 6,000 15000 N/A  N/A 6,000 15,000

MNA3T 2-2 wermaieufsunmanevesnuauiRsevieviasa il LED
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1 Lux = 0.0929 fc (2-1)

1 fc =10.76 Lux (2-2)
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8951871 TN 391194 (Room cavity ratio, RCR)
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2. fmuariasa 1 LED 2 lFlunmsnaasadon'ly
' ) Y
fnuarasali LED 11¥lumsnaasadenlvaig o aall
2.1 Wouluh 1 uazNouluh 2 9vaoalvl LED vo9u5H% Phillips 5u Ecofit
LED Tube U419 1,200 3. LAZYUIA 600 W)
2.2 mvuaviasa Il LED al¥lunmsnaasadoulan 3 Tagazldvasa Wl LED
YOIUITHN Philips giu Core range Batten G2 Y41@ 1,200 W.
2.3 muuaviasa Il LED al¥lumsnaasadoulun 4 Tagaz ldvasa vl LED
Y9I13HN Philips 1 Smart bright LED batten Y1410 1,200 /4.
Y
3. $1009MANNAINN0IEsUMe 11O I TAYY NANINY TIUIUNINUA 27 04
y Yy A A A Y A ° 9 ' ' o Yy vy
MINNINNA 33 Hoei5oU 1HonlireeEaut1uIu 6 Hos agszriamsisuilye Tdun fea
] v v ] ] Y a o ]
M414 HoIM609 H19aIM610 HoIMS001 HoIMS5002 LazHindM708 1ags1909%7 1uan15 1%

Y =) a a A =
Ho438U0IMTINEN 1ANIAUY UMANEI 2559
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A13190 4-1 HAMI9ABIANNAINIA8T1/51NTU DIA LUX Y041 03i58UA14 9

B $uouvaeal LED  $1uviaealil MANNAIN .
v ouly B maaluvh
Hioai3eu . HAN3NAGRY YA 1,200 4. LED ¥M1a 600303,  neunde L
M3naaosd . we/l)
(ia0n) (iaeq) (@n<)

=
1 é 444 - 558.00 25,659.65

2 % 296 - 372.00 17,106.43

Wosayn

> 76 - 518.00 7,137.13

150 - 530.00 12,743.14

01



A1319N 4-1 (919)

B suouvaeal LED  dnnuvaeald  mnwadg .
v euly B maaluvh
Hoaideu . HAN3NAGRY YA 1,200 3. LED ¥M1a 600303,  neunde L
M3naaosd . e/l
(iaen) (Hiaeq) (@n<)
1 156 - 630.00 264.58
2 80 - 416.00 135.68
M4001
3 42 - 556.00 115.75
4 80 - 581.00 178.08

€01



A1319N 4-1 (919)

B Suouvaeall LED  dnnuvaeald  snnwang .

v ouly B madluvh

o3y . HaNINAARY YA 1,200 4. LED ¥Ma 600303,  Taende L
M3naaosd . we/l)

(iaen) (Hiaeq) (@n<)
| v 72 - 251.00 1240.06
\
2 T 36 - 125.00 620.03
M4002
3 24 - 325.00 863.62

4 - 7 - 529.00 2092.61

Y01



A1319N 4-1 (919)

B Swouvaeal LED  dnnuvaeald  manaaig .
v ouly B masluvh
o3y . HaNINAARY VA 1,200 84, LEDUVMIA 60033  oeundy Do
M3naaosd o el
(tiaoq) (iaon) (@n)
1 80 - 264.00 672.00
2 36 - 125.00 336.00
M4003
3 = 30 - 347.00 409.50
4 4 48 - 335.00 529.20

So1



A1319N 4-1 (919)

4 $uaunaeal LED  dnnuwaeall  manwuadg .
. - ouly B fmaalulvh
Yioalseu 4 HanN1sNAAD VA 1,200 WL, LED Y410 600 331 Taennde L
MInAanan . (G
(vinan) (vinoA) (@n)
1 12 12 228.00 409.54
2 8 8 177.00 204.77
M402
3 — 8 - 321.00 295.78
LY -
-
4 15 - 357.00 447.93

901



A1319N 4-1 (919)

$uunaeall LED

unasalw

4 MANNAIN .
v - ouly B maaluvh
#Hoai3en 1 HanINAaLY YHIA 1,200303.  LED ¥M1A 6003  lazndy L
Manaaei . (el
(o) (o) (@n<)
1 12 16 337.00 371.81
2 6 8 131.00 185.90
M431
4
3 ‘ 8 - 321.00 268.53
-
4 12 - 286.00 325.33

LOT



A1319N 4-1 (919)

$uunaeall LED

uurasa il

X MANNAIN .

v - Rouly B maaluvh

#Hoai3en 4 HaN1INABDY YHIA 1,20033.  LED ¥1A 60033,  lazndy D
mM3naaei . e/l

(1iaon) (viaoq) (@n<)
1 12 16 245.00 348.48
2 6 8 122.00 174.24
M502
3 L - 9 - 325.00 254.83
4 15 - 325.00 343.04

801



A1319N 4-1 (919)

B $uouvaeal LED  $wnuvaeald  manwadg .

v ouly B maaluvh

o3y . HaNINAARY YA 1,200 3. LEDUMIA 60033  ngunde L
M3naaosd . weAl)

(Hiaeq) (iaon) (@n<)
1 48 - 232.00 444.67
2 24 - 116.00 222.33
M505
3 -~ 16 - 333.00 240.86
4 —~ 35 - 350.00 425.57

601



A1319N 4-1 (919)

B suouvaea LED  $wnuvaeald  snnwadng .

v - Rouly B maaluvh

Hioai3eu . HaNINAARY YUIA 1,200 W31, LED ¥0 6003131, laende Do
mMsnaaesii . e

(iaen) (iaon) (@n<)
1 12 12 219.00 244.51
2 6 6 89.00 122.26
M521

3 T 9 - 321.00 198.67

4 S — 15 - 324.00 267.44

011



A1319N 4-1 (919)

B Suouvaeal LED  duounasall  swnnwadng .
v ouly B madluvh
o3y . HaNINAARY YA 1,200 4. LED WA 600 M.  lagnde L
M3naaosd . wel)
(Hiaeq) (Hiaeq) (@n<)
1 36 - 273.00 744.77
2 18 - 118.00 372.38
M6001
3 15 - 339.00 504.27
4 24 - 325.00 651.67

I11



A1319N 4-1 (919)

B $uouvaeal LED  dununaeall  manwaig .

v - Rouly B maaluvh

#Hoai3en 4 HanINAaLY YA 1,20033.  LED ¥11A 600331,  laeina L
mM3naaei . (el

(viaoq) (viaon) (@n<)
1 30 - 223.00 497.28
2 15 - 112.00 248.64
M6002
¥ ‘\::: ;* ~

3 N 15 - 328.00 404.04

4 24 - 376.00 522.14

Cll



A1319N 4-1 (919)

B Suounaeal LED  duawunasall  snnwadng .
v Rouly B maaluvh
#od3eH 4 HanINAaLY YA 1,20033.  LED ¥M1A 600331  ngnde D
mM3naaei . e/l
(viaoq) (viaon) (@n)
1 16 - 239.00 84.48
2 8 - 116.00 42.24
M603
3 I 8 - 323.00 68.64
W
IR R
. -
4 15 - 359.00 103.95

€l



A1319N 4-1 (919)

B Suounaeal LED  duawunasall  snnwadng .

v Rouly B maaluvh

o3y . HAN3NAGRY YA 1,200 4. LED WA 600 M.  laznde Do
mMsnaaesii . el

(Hiaeq) (Hiaeq) (@n<)
1 16 - 239.00 46.08
2 8 - 116.00 23.04
M604
-
3 = > 8 - 323.00 37.44
LR
4 . 15 - 359.00 56.70

148!



A1319N 4-1 (919)

$uunasall LED

unasalw

MANNAIN

v A Houly . fasivlih
HNoILIgU A NanN1INaag YHIA 1,200 NN LED 31419 600 NN, iﬂﬂ!ﬂi‘lﬂ v A
MInaaeIn o . (¥u8/)
(viaen) (viaon) (anw)
1 16 - 239.00 38.40
2 8 - 116.00 19.20
M605
(’:“ - : S
3 Q <> 8 - 323.00 31.20
O~ TR
4 — 15 - 359.00 47.25

SII



A1319N 4-1 (919)

B Swouvaeall LED  $rwiuvaealv MANNAIN .
v - Rouly B madluvh
Hioai3eu . HAN3NAGY VA 1,200 84, LED 4410 600 313 Taende o
mMsnaaesi . weAl)
(tiaoq) (Hiaeq) (@n<)
1 Bt 8 : 317.00 30.72
‘ <«
2 4 - 159.00 15.36
M607
3 & 4 - 398.00 37.44
s

4 - 8 - 319.00 40.32

911



A1319N 4-1 (919)

B Swauvaeall LED  $r1auvaealvl MANNTIN .
v - ouly B masluvh
#Hoai3en 1 HanINAaLY YA 1,20033.  LED ¥1A 60033  laznde D
mManaaeil . e/l
(viaoq) (o) (@n<)
yor——
1 Bt 8 - 317.00 28.80
— €
2 4 - 159.00 14.40
M608
3 < 4 - 398.00 35.10
e

4 L 8 - 319.00 37.80

L11



A1319N 4-1 (919)

$uunasall LED

uuvasa il

MANNAI

Yy ouly B fasivlih
Hioaiau . HAMINADDY YA 1,200 48, LED WA 600 1%,  laginde Do
msnaaesi . )
(ian) (viaon) (@nei)
1 12 - 217.00 46.08
2 6 - 88.00 23.04
M704
—
L
3 - 6 - 352.00 37.44
o 4
- A
4 ~ 9 - 317.00 45.36

811



A1319N 4-1 (919)

unasall LED  d$1unuvasall LED  sanuang

v A Houlv B fasivlih
o3y . HaNINAARY YUIA 1,200 W31, VYA 600 331, Tagnae Do
mMsnaaesi . el
(iaen) (iaon) (@n<)
1 12 - 217.00 11.52
2 6 - 88.00 5.76
M703
S—
A—~ : K’ g
3 T 6 - 352.00 9.36
\‘W‘M};" *

4 ~ 8 - 282.00 10.08

611



A1319N 4-1 (919)

$uunasall LED

$uasall LED

4 ANNNAIN .
v - ouly B maaluvh
#Hoai3en 1 HanINAaLY VIR 1,200 331, VHIA 600 WL, Tagnay D
Manaaei . e/l
(viaoq) (viaoq) (@n)
v—w-‘s.—‘
1 21 - 415.00 391.44
2 14 - 276.00 260.96
M710
—
<
3 14 - 352.00 181.74
<
ey S
4 =— 6 - 317.00 146.79

0c¢l



A1319N 4-1 (919)

fuunaeall LED

fuunaeall LED

MANNAIN

v A ouly B Masivli
HNoILIgU 2 NANIINAAD YA 1,200 U, VU1 600 NN, Iﬂﬂmaﬂ VA
NINAABIN o . (Hu8/)
(vinon) (viaon) (an<w)
v—-‘;—‘
1 21 - 415.00 231.17
2 14 - 276.00 154.11
M711
——
Y
3 14 - 352.00 107.33
Y
"7?'73 __. .
4 " 6 - 317.00 86.69

14!



A1319N 4-1 (919)

funaeall LED  dmnuvieealWl LED  sanuaing

v A ouly B Masivli
HNoILIgU 4 NANIINAAD YA 1,200 U, VU1 600 NN, Iﬂﬂmﬁﬂ v A
NINAABIN o . (Hu8/)
(vinon) (viaon) (an<w)
v—-‘;—‘
1 ~ 21 - 415.00 255.02
2 14 - 276.00 170.01
M712
——
Y
3 14 - 352.00 118.40
- <
"7?'73 __. .
4 " 6 - 317.00 95.63

14!



A1319N 4-1 (919)

B $wauviaeall LED  $1nurieeall LED  minnwmadng .
v - Rouly B maaluvh
#Hoai3en 4 HaN1INABDY VHIA 1,200 3031, UYHIA 600 33 Tagnay D
mM3naaei . e/l
(1ia0q) (o) (@n+)
1 30 - 87.00 553.44
2 15 - 50.00 276.72
M707
3 - = 15 - 331.00 1,049.23
y
4 49 - 280.00 1,186.44

€Cl



A1319N 4-1 (99)

$uunasall LED

$uasall LED

MANNAIN

v - ouly B fadluih

Hioaiau 2 HAMINADDY YA 1,200 3. YUIA 600 J. Taennde Do
mMsnaaes L /)

(ian) (a0n) (@nei)
1 ’& i 28 12 265.00 47491
-
2 14 6 133.00 237.45
M714
3 14 332.00 363.18
4 30 372.00 549.99

vl



A1319N 4-1 (99)

$uunasall LED

$uasall LED

MANNAIN

v - ouly . fadluih

Hioaiau 2 HAMINADDY YA 1,200 3. YUIA 600 J. Taennde Do
mMsnaaes s /)

(ian) (a0n) (@nei)
1 I& i 28 12 265.00 386.24
-
2 15 6 133.00 204.48
M709
3 15 : 332.00 295.36
4 30 - 372.00 447.30

Sl



A1319N 4-1 (919)

$uunasall LED

uuvasa il

AMANNAIG

Yy Houlv . fasivlih

19338y A NanN1INaal YHIA 1,200 NN LED ¥41a 600 4. iﬂﬂ!ﬂaﬂ v -
MINAAIN o Huei))

(tiaon) (viaen) (anwx)
= ™
1 48 - 307.00 158.98
2 24 - 137.00 79.49
M717
3 : 24 - 315.00 86.12
4 30 - 354.00 130.41

9¢l1



A1319N 4-1 (919)

B Suoauvaeall LED  $1nuviaealul MANNAIN .
v ouly B madluvh
#od3eH 1 HaN1INABDY YA 1,200 303 LED 1@ 600 3031, Tneinae L
mManaaeil . (el
(viaoq) (viaon) (@n)
1 40 - 271.00 855.40
2 20 - 150.00 427.70
M800
3 - : 20 - 317.00 549.90
4 b i 25 - 314.00 641.55

LTI



A1319N 4-1 (919)

B Suouvaeal LED  $1uviaealil MANNAIN .

v - ouly B maaluvh

Hioai3eu . HAN3NAGRY YA 1,200 3. LED ¥M1a 600303,  laetade Lo
M3naaosd . weAl)

(iaen) (1ia0q) (@n<)
1 50 - 239.00 671.20
A
2 25 - 120.00 335.60
M803
3 25 - 353.00 436.28

4 O 35 - 348.00 616.65

8C1
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1INA15 1A 4-1 UFAIAIA1NAIINMS 195 15151 DIA LUX $10090708719
Tagldvianaldl LED eu@eu lunmsnaasen 1 d9dou luminaanai 4 s1unudisaiseunly
Y
1804 33 Ho aunsnasUnaminaans lddsae il
A A 9 ' .
[Roulumsnaassi 1 ldvasa Il LED §u ECO Fit LED tube 4118 1,200 LA 600
Aa A o Yo 1T W o 4 1
Haawes Tasmmualdsmaunaea W LED imuswiuvaen IWvgoaisamua wui
1 1 = 9 = 9 A 1 1 v A Y
ANNUEIN IAUNABUDINOITU 8 1194 VAININAINNINNI 300 an%E A HOIM4001,
M431 M607 M608 M708 M711 M712 1tag M717 LasHodFsus vy 19 #ed UA1a1ueana
Y 1 o =R 9 ' 4'9) o Y o Y T A a
Y0807 300 a9 FAoenNNTMKUATINTENT1TINU Tamnuald uadiofiasanniw
o v Y = 1 a dy ~ 9 4 Y =
$aeInNuaaua? nuN Iaanuandluusnanunlelse Terive i eiTeu Laadna
) I 9 A A = 2K dy A g’; = 1 ~ 9 Y o
M3 NUYUATVEI FIMW18DI WUNAIVUULAIANVAINNYAABINUTDMKUA
VDINTENT ]LTINY
A A A 9 ' .
[ou'lunisnaasi 2 Wieldwasa il LED ju ECO Fit LED tube U119 1,200 Lag
a A o ! J o
800 Hadwas Taefviualdvasali LED esnimasa lvgeosamua s1usunaealvl 1
vaoaao 1 IaylW wunhmanuainlaomasuesresiEeunniesdininnuaingtiesnii 300
[ 4 Lé Y 1 d' Y o o
N F910eNNNVBNMHUAVDINTLNT IUTINUNHUA
4 4 A ay :
Roulunisnaassii 3 e ldwasa W LED ju Core range Batten G2 U119 1,200
Aa A 2 J 0o < Aa a ° o 1 1
Naawes ¥uiluvaeald LED nnuduioglisz@niamgs Sasumzimuamianueging
A MNUAYDINTZNTNLTINU NUNAIANUAINVBINNHBITIUYNADIATDMHUA
[ 9 A
tazsums ldviaoaln LED anauvias 436 aoa
A ~ 4 qu .
o lumsnaaesh 4 Weldvasa vl LED Smart bright LED Batten Y119 1,200
a a ] o Aa a o ) 1 J
Hadwas suiluvaoali LED nuvdudogiilse@niam Sraswazfimuamanudainggy
9

HoMUUATDINTENTNUTINU WUNHBIGUNNTBE oulmANuaNURATA NI

AnuaNaazsIums levasalvl LED anauvae 1,256 vasa

msannamsidnasnuliihvesmasalvl LED muiSeulusia q
nnmssuriemsldnanu liihawwanmsvesnms liihdaugiinig
Aeaunsi 2-11 wazdvedaunaea vl LED 91na15190 4-1 annsamuimms lgwdanuy

Iylihwosviaea'lil LED dssde Ui



A 1 Y o Jd A [
#11319N 4-2 wmﬂmﬂﬁvwmqmmamaeﬂ"lvhlgaawmﬂnuﬁmfmﬂumeﬂ"lw LED

A ]
ﬂ']ﬂJNfJuulGUﬂ1§°VlﬂafN‘ﬂ 1934
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mal¥nasanunhainvasalvl LED

wasnlhain (HivAl)
Fu dosdew wnaealrgoesmaud  dewly  dewly  idewly  Feuly
(vaAl) naaeafi  naaeshi  naaesh  nanesd
1 2 3 4

2 ﬁ@\iﬁ'%lﬂ 48,118.00 25,659.65 17,106.43 7,137.31 15,257.09
M4001-1 760.66 264.58 135.68 1,15.752 213.70
M4002 9,931.58 1,240.06 620.03 863.62 1,550.08

4  M4003 1,197.00 672.00 336.00 409.50 604.80
M402 904.40 409.54 204.77 295.78 546.05
M431 821.08 371.81 185.90 268.53 495.74
M502 692.60 348.48 174.24 254.87 418.18

5 M505 1,278.43 444.672 222.336 240.864 463.20
M521 539.96 244,512 122.256 198.666 326.02
M6001 1,396.44 744.768 372.384 504.27 827.52
M6002 932.40 497.28 248.64 404.04 663.04
M603 151.80 84.48 42.24 68.64 126.72

6 Mo604 82.80 46.08 23.04 37.44 69.12
M605 69.00 38.40 19.20 31.20 57.60
M607 88.32 30.72 15.36 37.44 61.44
M608 82.80 28.80 14.40 35.10 57.60
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A1319N 4-2 (919)

msl¥nasnulnianvasall LED

nwaanulihain Do
(rivhehl)
v viaea vl . . . .
U 4 ~ A =) =) =)
ATERCNEY , mouly  Sewly  meuly  Seulwy
vigeatsanasun 4 B B B
D nAaeIll  NAEBIN  NAARIN  NAaBIN
(i)
1 2 3 4
M704 132.48 46.08 23.04 37.44 61.44
M705 33.12 11.52 5.76 9.36 15.36
M708 733.95 391.44 26096  181.74  1,771.01
M711 433.44 23117 154.11 107.33  454.40
7
M712 478.17 25502 17001 11840 29824
M707 1,591.14 553.44 27672 104923  176.13
M709 1,022.40 38624 20448 29536 19430
M714 1,658.70 47491 26444  363.17  558.72
M717 457.05 15898  230.33 86.11  158.98
M800 1,466.40 855.40 42770 549.90  782.08
8

M803 1,929.70 67120 33560 43628  671.20
HATIN 76,415.91 35,161.22 22,018.24  14,137.29 26,879.74

15197 42 naaens anganu lilfhaeanslsrasa W LED anideu'ly
MsNABIRI 9 Fennmsananunslanganulilfhveaasaly LED e lui 1
THwdaa 35,161.22 v Goulud 2 I9wdaau 22,018.24 e Goulud 3 ldwdeau
14,137.29 e uazideu'lvii 4 19waea1u 26.879.74 niiae c?imgﬂ'lﬁ"hﬂﬁﬁl%'waaﬂ'lw LED

Tdwasa lvlihndooniimsldgesisaand
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MIANUIVUMVINTNMI T NAINN

Yo Y

nnranmsmsmiuramsldnaanu vl ised1e8aimadumnnms il
fhenaadainsaamusnmamuvilemslgau ausmsdsusasia luih Iaeon Tuiia
uazadyaniig 7 wefidud Taoluthpiusana liihlassa lwiRezibounlasmaes

A Y] g’/ Y o R o w ' o wa 9 v o Z’, [
NN 9 4 fou AsiugIredahoasa Wi Ineda Tudadounassiuam 24 a5 Muimn
aundouazlsmuuatiumuimmsdsua i laesa Twiaaasaszeznarlnsans luau

a J
UNUD

1] Y ]
13190 4-3 anamsdsua i Taeon Tuiiadoundl 24 aseuazaunae

a5l a5 lulsth
Tagon luia Tagon lula
52U o ( 522101 o
(MUYNDEANNN) (VU900
ﬁmqﬁ)
.9, 54-7.7. 54 -6.00 N.A. 58-7.7. 58 49.61
.8. 54-5.7. 54 -6.00 .8, 58-91.9. 58 46.38
1.0, 55-130.8. 55 0.00 W.9. 58-5.9. 58 -3.23
W.A. 55 0.00 4.9, 59-11.8. 59 -4.80
1.9, 55-d.9. 55 30.00 N.A. 59-¢.9. 59 -33.29
N.8. 55-5.9. 55 48.00 f.8. 59-5.A. 59 -33.29
U.9. 56-11.8. 56 52.04 4.9. 60-14.8. 60 -37.29
N.A. 56-7.9. 56 46.92 N.A. 60-¢.9. 60 -24.777
f.8. 56-5.7. 56 54.00 f.8. 60-5.7. 60 -15.90
u.a. 57-10.8. 57 59.00 1.9, 61-114.8. 61 -15.90
W.A. 57-8.9. 57 69.00 N.A. 61-8.9. 61 -15.90
n.9. 57-5.9. 57 69.00 AunGY 16.10

U.a. 58-11.8. 58 58.96
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210013199 4-3 uaasmananmstsua i Taede Tuiadounas Feananmsysy

9 v H v
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R
&\.
1 0.6 |.30 .26 .25 .25 .23
ox 0.8 |[.36 .32 .29|.35 .32 .29 .35 .31 .29|.31.290
1.0 | .43 .40 .37| .43 .40 .37 .42 .39 .37 | .39 ,37
1.25 | J47 44 42| A7 .44 .41 | .46 .43 .41 ] .43 .41 ) .40 .
1.5 50 47 44| .50 47 .44 .49 .46 .44 | .46 .44 .43 1m.0ﬂlil’1ﬂ!.ﬂ1‘
2.0 |.53 .50 .49 | .53 .50 .48 .51 .50 .48 | .40 .47|.46| _ -
2.8 | 85 .83 .51 .66 .83 .81| .56 .82 .80 | .51 .80|.49| 052 fsY
3.0 |.57 .84 .53 | .56 .54 .52| .55 .53 .51 .52 .51].50 B .15
S/MH=1.1| 4.0 |.59 .57 .55/ .58 .56 .55| .56 .55 .54 .54 .53|.52|MF Ymnare .70
BeEn 5.0 |.60 .58 .57 | .59 .57 .56| .57 .56 .56 | .56 .54 .53 1 .65
2 0.6 |.27 .24 .21 .27 .23 .21| .27 .23 .21].23.21].20
0% 0.8 |[.33.29 .26/ .32 .29 .26/ .32 .28 .26 .28 .26/.25
1.0 |.36 .33 .30/ .36 .33 .30| .25 .32 .30| .32 .30].29
1.25 | .40 .36 .34 .30 .36 .34 .38 .36 .34 .36 .34].33
1.5 | .42 .30 .37 | .42 .39 .37| .41 .38 .36 .38 .36 |.35 | Tmmaongnzunis
2.0 | .45 .42 .40 | .44 .42 .40 .44 .42 .40 .41 .40].390 -
2.5 | .47 .44 .43 | .46 .44 42| .45 .44 .42 .43 .42 | 41 | 5T TN
3.0 | .48 .46 .44 | .47 .46 .44 .47 .45 44| .44 .43)|.42 # J78
,slmn.a 4.0 | .50 .48 .46 .49 .48 .46 | .40 .47 .46 .46 .45|.44| MF \hunnc .70
 gen 5.0 | .50 .49 .48 .50 .49 .48 .40 .48 .47 .47 .46|.45 " .65
i 3 0.6 |.26.23.20| .26 .22 .20| .25 .22 .20| .22 .20].19
ox 0.8 |.32.29.26| .32 .29 .26 .31 .29 .26 .28 .26|.25
1.0 | .37 .34 .31 .37 .33 .30 .36 .32 .30 .32 .30].20
1.25 | .41 .37 .35 .41 .37 .35| .40 .37 .34 .36 .34 .33 ;
i db 1.5 | .44 .40 .37| .43 .40 .37| .42 .40 .37 .30 .37 .36 | \PMMBOAGUINTOUNTIN 30 cm
: 2.0 | .47 .44 .42 .47 .44 .41 .46 .43 .41 ] .42 .41]|.40|uf2 warARAMTOULINER 307
2.5 50 47 45| .49 .47 .45 .48 .46 .44 .45 .43)|.42 u'nunh ﬂﬁl\iﬂ
L 3.0 | .51 .49 .47 | .51 .48 .46 .50 .47 .46 .47 .45].44 3 75 .70
/Mer.2| 4.0 |.53.51 .49 .53 .51 .49 .51 .50 .48 .49 .47|.46| ur JIUNe14.70 .65
gagn 5.0 |.55.53 .52 .54 .53 .51 .83 .52 .81/ .51 .50].48 "~ .65 .88
4 0.6 |.24.21.19].24 .21 .19.23.21 .19 .20 .19|.18
ox 0.8 |.29 .26 .24| .29 .26 .24 | .28 .26 .24 | .26 .24|.23 %
1.0 | .32 .29 .27| .32 .20 .27 .32 .29 .27 | .29 .27].26
1.26 | .36 .32 .31 .35 .32 .31 | .34 ,32 .30 .32 .30].29
1.5 |.38 .35 .33| .38 .36 .33 .37 .34 .32 .34 .32|.32 | Tmmaoagdintouniresocn
2.0 |.41.38 .37 .40 .38 .36 .30 .38 .36|.37 .36].35 gL e
2.5 |.43.40.38] .42 .40 .38 .41 .30 .38 .39 .38].37 | VTMINANTANE 45
3.0 |.44'.42 .40 .43 .42 .40 .42 .4+ .30] .40 .30].38 ¢ .15
S/MH=0.9] 4.0 |.45 .44 .42 .45 .43 .42 .44 .43 .42 |.42 .41|.40| NF Yrunare .70
gegn 5.0 | .47 .45 .44 | .46 .45 .44 .45 .44 43| .43 .42].41 "4 .65
5 0.6 |.31.27 .24 .31.27 .24] .30 .27 .24 .27 .24].23
ox 0.8 |.39.34.31].38 .34 .31).38.34 .31].34.31].30 %
1.0 | .44 .40 .37 .44 .40 .36 .43 .39 .36|.39 .364.38
1.25 | .49 .45 .41 .49 .44 41| .47 .43 ..41].43 .41].39
@ 1.5 | .52 .49 .45 .52 .48 .45|.51 .47 .45 .47 .45]. 43| Tmmaongd1ni0uni1e 60 cm
2.0 |.56 .53 .51 .56 .52 .50 | .54 .52 .50|.51 .49].48 R
2.5 | .59 .56 .53 | .58 .56 .83 |.57..84 .52 | .84 82| .51 | FI0tOuENTALUAN
3.0 |.61 .58 .56|:60 .58 .55 .58 .56 .54 .56 .54/ .53 v .70
S/MHe1.2| 4.0 [.63 .61.58|.62 .60 .58].61 .59 .58 .58 .56]|.55| MF Yuneie .65
gegn 5.0 |.65 .63 .61].63 .62 .60|.62 .61 .60/ .60 .58/.587 " .55
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16 0.6 |.30.24 .29 .29 .23 .22 .18 .17
10% 0.8 |.39.32 .38 .37 .31 .20 .28).23
1.0 | .46 .38 .46 .42 .37 .35.31].28
1.26 | .53 .46 .52 .49 .43 .41 .36].34
qp 1.5 | .58 .51 .56 .53 .48 .45 .41 .38
2.0 |.68.87 .63 .60 .54 .82 .47 .45
2.5 |.69.63 .67 .64 .59 "56 .53 | 49| MRONIRUIVEDY
3.0 |.73 .67 .71 .67 .62 <60 .57 | .52 H .80
snm-:.ﬁ 4.0 |.77.72 .75 .71 .67 .64 .62|.57| MF Urmnate .75
aedn 5.0 |.81.76 .78 .74 .71 .68 .66 .61 " .70
17 0.6 |.34.30 .33 .33 .29 .29 .28 .23
0.8 |.42.38 .42 .42 .37 .37 .34 .21
10% 1.0 | .50 .44 .49 .48 .44 .43 .40] .36
1.25 | .56 .51 .56 .55 .50 .50 .47 .42 .
@ 1.6 | .61.56 .61 .60 .55 .55 .52 .47 [ 1aug111nfouniziTng i
2.0 | .69.63 .68 .67 .63 .62 .59 .54 1dnannld Dy uifin
2.5 | .72 .68 .72 .70 .67 .66 .63 .50 ARUUIRY wuaR
3.0 | .715.71 W76 .71 <73 .70 .67 .69 .67/.63 F .80 .75
S/MH=1.3] 4.0 | .79.75 <79 75 .73] .77 .74 <73 .71| .68 |MF Urunere .75 .65
geEn 5.0 | .80 .78 .80 .78 .76 .79 .77 .75 .74|.70 (3] .65 .55
18 0.6 | .39 .35 .38 .38 .34 .34 .32 .31
ox 0.8 | .48 .43 .47 .46 .43 .42 .40( .30
1.0 | .53 .49 .52 .52 .48 W48 .45 .44
1.25 | .58 .54 .57 .56 .53 .52 .50 .49
‘h 1.5 | .61.57 .80 .50 .56 .56 .53 .52
2.0 |.65.62 .64 .63 .61 .60 .58) .57
2.5 |.e8 .88 .67 .66 .63 .63 .61|.59 Tousziousaelfnaontd
3.0 | .69 .67 .68 .67 .65 .61 .63).81 [ .80
S/MH=1.3] 4.0 |.72.69 .71 .69 .68 .67 .66|.64| MF Urmnate .78
§e8n 5.0 |.73.71 .72 +70 .69 .68 .67|.65 L .70
19 0.6 |.35.32 .35 .35 .32 .32 .30 .29
o 0.8 | .43 .39 .43 .42 .39 .39 .37 .36
1.0 | .48 .45 .48 LAT .44 .43 .41 .41
1.25 | .53 .50 .47/ .52 .52 .49 .48 .46 .48
1.5 | .57 .83 .56 .55 .52 .52 .50 | .49 | 1MW101VGOE I Tuy
2.0 |.61.57 .60 .59 .57 .56 .54 | . 53| @MURIUIUNRIIIUIR 400 W
2.5 | .64 .61 .63 .62 .60 .59 .57|.56 usedund Tuidoy
3.0 | .66 .63 .65 .63 .61 .61 .59 .58 .65  0.70
S/Mi=1.2( 4.0 |.68.66 .67 .66 .64 .63 .62|.61|MF UMNRIe .60  0.65
gein | 5.0 |.09.67 .68 .67 .60 .65 .63 .62 " .55 0.60
20 0.6 |.36.32 .35 .35 .31 .31.29].28
0.8 | .43 .39 .36/ .43 .43 .39 .39 .37].38
0% 1.0 | .50 .46 43| .40 .49 .45 245 .42 .41
1.25 | .55 .51 .58 .54 .50 .50 ,47|.46 -
@ 1.5 | .59 .85 .53] .50 .58 .64 .54..51 .50 | Tmaiudozaiinfion
2.0 | .64 .61 .64 .63 .60 .59 .57|.55 | ahuRendrevuan 400 W
2.5 | .67 .64 .67 .66 .63 «62 .60|.58 udedund 1o fon
3.0 |.70 .67 .69 .68 .66 .65 .63)|.61 # 0.65 0.70
s/m-l.’ 4.0 .74 .70 «73 «71 .69 «68 .67 | 64 |MF I!1\lll.1i 0.60 0.65
gegn | 5.0 |.75.72 .74 L7371 +70 .68 .68 L 0.55 0.60
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% mstion
Urinteee 80 70 50 30 10
Trsamami p_
% Mo
DI P 70 50 30 10 70 ©®0 30 10 50 30 10 50 30 10 50 30 10
P . » a & 4 \
dmusmiarinaonsiues ey 30 wofidud (dor 20%=1)
Sandmlns
23 (RCR)
1 1092 1082 1076 1068 | 1077 1070 1064 1059 | 1049 1044 1040 1028 1028 1023 | 1012 1010 1.008
2 1079 1066 1065 1047 | 1068 1057 1048 1039 | 1041 1083 1027 1026 1021 1017 | 1013 1010 1.008
3 1070 1054 1042 1033 | 1061 1048 1037 1028 | 1034 1027 1020| 1024 1017 1012 | 1014 100 1005
4 1062 1045 1033 1024 | 1055 1040 1029 1021 | 1030 102 1015| 1022 1015 1010 | 1014 1009 1.004
5 1056 1038 1026 1018 | 1050 1034 1024 1015 | 1027 1018 1012| 1020 1013 1008 | 1014 1009 1004
6 1052 1033 1021 1014 | 1047 1000 1020 1012 | 1024 1015 1009| 1019 1012 1006 | 1014 1008 1003
7 1047 1028 1018 1011 1043 1026 1017 1.009 1022 1013 1007 | 1018 1010 1.006 1014 1008 1003
8 1044 1026 1016 1009 | 1040 1024 1015 1007 | 1020 1012 1006| 1017 1009 1004 | 1013 1007 1.008
9 1040 1024 1014 1007 | 1087 102 1014 1006 | 1019 1011 1005| 1016 1009 1004 | 1013 1007 1.002
10 1037 1022 1012 1006 1034 1020 1012 1.005 1017 1010 1004| 10156 1009 1003 | 1013 1007 1002
dwusnbsRrineasmsaiansosbmsindiaii 10% (o 20% =1)
Samdmlnas
123 (RCR)
1 923 &9 9% 940 | 933 939 943 98| 9% 960 93| 93 9% 99| 99 99 9%
2 01 942 950 958 940 949 957 953 062 %8 974 976 980 985 988 991 956
3 %9 @81 981 959 945 957 986 93| 97 e 81| o978 983 988 | 988 902 996
5 949 984 97 o83 954 968 978 985 a7 a3 989 981 988 993 987 982 89
7 %7 9B 93 .99 %1 95 95 99 | 979 9 94| 93 90 96| 97 98 98
10 965 980 989 995 | 967 981 90 996 | 984 99 97| 96 908 99| 988 994 9%
s Ardnemesmmaiowasbsmdiehwhit 0% (dlos 20% =1)
Fandmlnn
24 (RCR)
2 8n 887 803 919 886 902 916 /28 926 938 549 954 963 9N 97 983 99
3 882 94 95 942 | 898 918 94 947 | 96 950 64| 98 969 99| 9% 984 93
4 893 919 941 958 908 930 948 %61 945 961 974 961 974 94 7% 885 994
5 608 83 953  9/89 814 939 958 9 851 967 980 964 877  s88 g 885 995
8 811 940 961 97 | 90 945 985 977 | 95 972 95| 966 .97 91| 95 985 .96
7 817 947 967 881 24 90 90 92| 9% 9 98| 98 981 91| 9% 987 9w
9 98 %8 9% 988 93 950 980 989 | 96 90 93| o 985 96| 96 988 8
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Fluorescent Lamps EVE

//"/”/

EVE

®e

| Performax | Material
« naoawa 16 Suwaswaulin sunaidudiugudnan 26 Gaawas Wurasalwi « ufdduann Soft Glass Adgastown:ddelkual
Us:anBnwaina Tacumwuauianssuuasu wsroaalosduinalulad Tri-Phosphor panurREIAUUSANENW
THANUasLINGI 90 qwu/3nanSaunnd 25-30% 1nuununaanuaausumn531u . uuoumsmaou Phosphor wu Water Base
« TiMmANUNAouBaIaZM) 85 (Ra=85) ua: awumsiz?nunzmmum 15,000 daluy muwsnmi:mnaau
« Us:ngalw 10% Waiiisuriunaontoousuim [T12] « Jsuncuusendhingi 2.5-3 Daansu

« Lumen Maintenance chn31 10% naenogmslénu rliniuauaiinascagmstinu
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Product Name Current [A]  Voltage (V] Color Lumen [Lm]  Color temperature (k] Lamp Type Price

Daylight 1,350*/1,500

501126  Performax 36w/865 D 0.44 103 Daylight 3,350*/3,550** 6,500 613 85 15,000 70
503120  Performax 18w/840 C 036 59 Coolwhite 1,350*/1,500** 4,000 G613 85 15,000 60
503144  Performax 36w/840 C 0.44 103 Coolwhite  3,350%/3,550** 4,000 613 85 15,000 70
503113  Performax 18w/827 W 0.36 59 Warmwhite  1,350*/1,500** 2,700 613 85 15,000 &0
503137  Performax 36w/827 W 0.44 103 Warmwhite  3,350%/3,550** 2,700 613 85 15,000 70
* Meaured at 25 Degree ** Meaured at 35 Degree
. .
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Fluorescent Lamps EVE
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Spectrum distribution of standart Warmwhite 3000K Ra75 Spectrum distribution of standart Daylight 6200K Ra75
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Code Product N Current (Al Voltage (V) Color Lumen [Lm Color temperature (k] Lamp Type

501096  Standard 18w D 0.36 Daylight 1,150*/1,300**

501119  Standard 36w D 0.44 103 Daylight 2,600%/2,800%* 6,200 613 75 15,000 42
503090  Standard 18w D 0.36 59 Warmwhite  1,250*/1,400** 3,000 613 75 15,000 40
503106  Standard 36w W 0.44 103 Warmwhite  2,700%/2,950** 3,000 613 75 15,000 50

* Measured at 25 Degree **Measured at 35 Degree

| Dimension
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Dimensionimm.] A 8
Standard 18w 26 600
Standard 36w 26 1200
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PHILIPS

Lighting

TL-D LIFEMAX Super 80

TL-D 18W/865 1SL/25

The TL-D LIFEMAX Super 80 lamp offers more lumens per watt and better color rendering
than TL-D standard colors. Furthermore, it has a lower mercury content. The lamp can be
operated in existing TL-D luminaires.

Product data
General Controls and Dimming
Cap base G13 [ Medium Bi-Pin Fluorescent] Dimmable yes
Life to 10% failures (nom.) 10000 h ‘
Life to 50% failures (nom.) 13000 h Mechanical and Housing
Life ta 50% failures preheat (nom.) 20000 h Cap base information Green [ Green Cap]

Light Technical Approval and Application
Golour Code 865 [ GCT of 6500K] Energy efficiency label (EEL) A
Lamp Luminaus Flux (Nom) 12751m Meroury (Hg) content (nom.) 20mg
Colour Designation Cool Daylight
Lumen maintenance 2,000 hours (nom.) 96 % Product Data
Lumen maintenance 5,000 hours (nom.) 94 % Full product code 871150028562100
Chromaticity coordinate X (nom.) 313 Order product name TL-D 18WIB65 15L/25
Chromaticity coordinate Y (nom.) 338 EAN/UPC - product 8711500285621
Colour Temperature, horizontal (Nom) 6500 K Order code 927980286536
Lamp Luminous Efficacy EM {Nom) 71 ImW Numerator - quantity per pack 1
Golour Rendering Index,horiz (Nom) 80 Numerator — packs per outer box 25
Material no. (12NC)
Operating and Electrical Net weight (piece) 0.070 kg
Power (Rated) (Nom) 1BW
Lamp current (nom.) 0.380 A
Voltage (Nom) 59V
Dimensional drawing
Product D(max) A (max) B (max) B (min) C (max)
i v TL-D 18865 15Li25 28mm  589.8mm  596.9mm  594.5mm 604 mm
=l [E o
7/
A

TL-D 18W/865/GC
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