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ABSTRACT

This project is an experiment and gather data for studying and analysis about
lighting distribution characteristics of various lamps and luminaires.

The process of this experiment ‘and gathered data are based on “ IES
Standard ”. And a computer program is used for computing and display a completely

result. From that , the model for use in working plane is obtained and this model”

can develop for other applications.
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165°
-/ 150°
2,400 135°
‘1,800
1200 120°. f
600

84%

‘15%

Plc 0% 0% 20%

Pec 20% 0% 50%
Pw-| 50 0 10 0 X 110 S0 2. 10
1]0.70 0.67 0.64 | 0.81 0.59 057 | 046 Q44 043
2081 057 053 | 0.54 050 047 | 041 035 0.6
3/05% 0.49 044 | 0.47- 043 039 | 0.36 033 0.0
4048 042 037 | G42 037 034°) 032 029 028
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6038 032 038 | 034 0.29 025 | 0.28 0.22 0.19
7
1]
9
0
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027 0.22 018 | 0.24¢ O.19 0.18 | Q.18 0.1S 0.13
0.25. C.19 .16 § 0.22 0.17 074 | .17 Q13 2.1

— ATt | e e g

gﬂ“fi 2.6.7 uAAsFIB 199 CU vesn 13 Tauiianils
s
dupeuii 4 onduneudi 3 n1m cU fidadesnisaefouatouvesiiud 20 wed
ud ( Taownnms cU AfndnassTauiaas ) Tunsdifideyafiessitir cu e ldgants
axfouvesiufnauandis 20 wediwud sxdesumhimsyium cu e lugemsasieuves
fuit szahrsdnnuse q Taglddaguoinasnd 262 lunsdfisdaga i lde cu naou

utnuiu 20 wesiaud udad hisufudeniwdgaaniiosan

} 4 v v b 4
duppunl 5 hnrsiuIumAINdensang Henua



-

56

M5199 2.6.2 multiplying factors for other than 20% effective floor cavity reflectance

- Elfectiver |©
# Ceillng-y |
For 30 Per Cant Eflective Floor Cavily Rellectance ( 20 Per Cent = 1.00)
Room
Cavity
Ralio
1 1.092 1.082 1.075 1,068} :.077 1.070 1.064 1.059] 1.049 1.044 1.040 |1.028 1.026 1.023/1.012 1.010 1.008
2 1.079 1.066 1.055 1.047} 1.068 1.057 1.04A 1.039( 1.041 1,033 1,02/ |1.028 1.021 1.017{1.013 1.010 1.006
3 1.070 1.054 1.042 :.631] 1,061 :.048 1,037 1,028} 1.034 1.027 1.020 [.0'2.& 1.017 t1.0%201.0t4 1,009 1.005
« 1.062 1.045 1,033 ,024] 1.055 1.0.0 1.029 1.021} 1.030 1.022 1.015 {1.02% 1.01S 1.080]1.014 1.009 1.004
S ] 1.088 1.038 1.026. 1.018| 1,050 1.034 1.024 1015|1027 1.018 1.012 }1.020 1.013 t.008|1.01¢ 1.009 1.004
[ 1.052 1,033 1.021 1.0141.047 1,030 1.020 1.012| 1.024 1.015 1.009 |1.019 1.0v2 1.006 1.014 1.068 1.003
7 1.047 1.029 1.018 1.011} 1.C43 1.026 1.017 1.009] 1.022 1.013 T.007 [1.018 1.010 1.008{1.014 1.008 1.003
8 1.044 1.026 1.015 1.009{ 1.040 1.024 1.015 1.007} 1.020 3.012 1.006 {1.017 1.009 1.004{1.013 1.007 1:003
9 1.040 1.024 1.014 1.007|1.037 1.022 1.01¢ 1.008] 1.019 1.081 1.005 [1.016 1.009 r.004|1.013 1.007 1.002
10 1.037 1.022 1.012 1.006]1.034 1.020 1.012 1.005| 1.017 1.010 1.004 1.015 1,009 1.003{1.013 1.007 t.002
. g For 'a Per Cent Ellective Floor Cawity Rellectance (20 Per Cent = 1.09)
Room
Cavily -
Ratio
923 929 .935  .940| .933 .939 .943 .948 | .356 .960 .963| .973 .978 ,979| .989 .991 .993
931 942 ".9%0 .958| .90 .949 957 .63 ] .962 .968 .374) .976 .980 .985| :988 .99t 995
939 95! .951 ,969) .945 957 986 .973 [.967 .975 .981| .978 983 .988] 988 .992 .996
‘ 944 958 969 978 .950 983 .97 .980 | .972 .980 .986| .980 .986 .991| .987 .992 .996
s 049 96« 976 .383] 054 .968 .978 .98% |.975 .383 .os9| .08t .9e8 .993| .087 992 .997
[ 953 939 980 .986| .958 .9/2 .982 .989°.977 385 .9972f.982 .989 .99S| .987 .993 .997
7 957 973 963 .991| .96 .975 985 .991 | .979 .987 .99a| .983 .390 .906{ .987 .393 .998
8 960 976 .986 .993| .963 37T .987 .993|.961 .988 .995( .984 901 .997] .987 .994 .998
9 963 978 .987 .994| 965 979 .989 -.994 | .983 .990 .996 | .985 992 .998{..988 .994 .99%
10 965 .980 .98 .995| .967 .53t .990 .995 | .984 .99% .997 | .86 .993 .998| .988 994 .999
FOI“O Per Cent Efleclive Floor Cawty Refleciance (20 Per Cent = 1,00 )
Room
Cavity
Ratio
1 859 .8/0 879 886 571 384 .893 .901 | .91 323 .929| .98 954 .360( .979 .983 .987
H 871 887 901 .919] .386 .902 .96 .926}.926 .938 .91 .854 963 .31 | .978 .983 .99%
3 882 904 915 92| .898 .0%8 934 947 [.936 .950 .964| .958 969 .979( .976 984 .993
¢ 893,919 941 958 .908 .930 .9148 .961 [".945 961 .974| .91 D74 984 | .975 .985 .994
5 903 .91 9%t 969 914 939 958 .970 | 951 .967 .9M0{ .94 N7 .988] .975 985 .995
[ 911 940 961  .9/6( .920 .945 965 .977.955 .9T2 .985| .968 .97V .991 | 975 .986 .996
7 917 .947 967 .981| .924 .9%0 .70 .382 |.959 .975 988 .968 .981 - .993| .975 .987 .997
8 922 953 .9t .985] 929 355 975 986 ) .963 .978 .891( .970 983 .995{ .976 .988 .009
9 928 998 .9/% .0A8| 930, 959 .980 .989 |'.966 .980 .993| .97t .98% .99Gd .976 .968 998
10 933 .96» 919 91| 937 963 .983 .992|.9e0 .98z .995| .973 987 .9o7l 077 .smo .90e
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pasainiudiie ldiduauwfin aondindeundeuls Audfiviy ausesase fudisunes
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Jaq aneasuMT IduaerIouy A38ms eya1d3d uazdhelavandieq Faudenanil ide
1 L { L2 é U A' 1 é
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N A a4 1 t 5’4 9/ d
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A9 ( Point by Point Method ) Az 33QIuUA M ( Beam- Lumen Method ) 33Ammniuuuiiazen
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_ NxBLxCBUxLLF
A

E

We E = sanudiumanisansariuinnlven (lux)

N = dwulausig (a29)

BL = uuuaMas ( lumen)
4
CBU = duiszansnislduseTomiduias (Coefficient of Beam Utilization )
I'd =~ Y
LLF = udmmasnisgaudovesas (iSunvmation)

¥ 4y
4 oAty

A = WunndeemsIfuas (!13791NA9 )
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1. Wudifideansidiuae (A) isensuviavesiiud lde1nnisfiisn smuadiesldias

14 ]
v A =

ansfviiuile fizdswesnls vuandsenud vy Wy seifimsaisasumuiia feznsw
4 [ ¥ v ] v
unnes Iduaeiulaen lfidnyuadufmdouiuih
2. anuduuauaay (€)  dmSumianudunranisvesnunsusneimsiasim

1 ° (] é ar
Uszinnane IRgndmuaduduasgmBuds dozgldnnmamandunsgs

1
1=}

3. giuudwas (BL) Aewdnddesainfiegmeludunsdonsoudaodule Imawanr
fu 10% vesmnamdudesadiwedlaune  viellswhrusidesadiavevana IWgudy -
Beam Efficieney ¥8alaung vingald s éu‘ﬂuﬁaaﬂ'm’fm"lammﬁwmhnnwgﬂwﬁa H
wuhguudwasdsmiiy 21,942 gy FudulSinlinddeaiiefigndenseyidadule
Teunuiaal 111,535 AUAAT MFOWNY 140,000 QU x 16% fgmuduausemison idan
Foyamauas Tnuniisuionld

B < bt
4. Fulszansmsldlselemiduas (CBU) aswien CBU wveslaumoiuvitldlaonts

v
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dedeluzilfi 27,1 e CBU Tewdy 15,305 /18,790 = 0.814 HudeySinafaddes
aheludmmsnay 18790 guuvesTawlrinedl szgniirlulduseTend 814 % fefivdnd
ABIAINANIUUAIY ABCD 489870158117 15,305 Quaiu
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SYNUI190.75 29 0.85 -

5. wlnwesmsgaydeues (LLF)  urnmesmsqufonassndudiiimuaiusidesesn
uuuideldunteaiiosle Sszuuuaserielimsgydeuaaninfdesesnuuuie 1funweld
9 v I v q' o o J ::t
avanduueadis ludgnhannaspuinuznld Tasha ludnmednsgaifanmaveaszunias
ainueneIms zilszneudienisgydendnainda e mudenanimusanasa W ( LLD :
Lamp Lumen Depreciation ) #M1msided , TaulWanysn ( LDD : Luminaire Dirt
o 4 : X g A D&
Depreciation ) IHo39nuazeeuazdeanisainzegiameluazusnlnuln  asnavenis
. . & o s o y a Y 3 q,/l
(88anaeA ( TCF : Tilt Correction Factor ) Fuwrlnineidanasiivzifiadunasanniaa laqmniu
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waea lollsonanuauganiithae liuiniin
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dmsy LoD Wy duifuTaunuuTanidniazlinsnseddu ( En-closed filtered ) 319

LDD 0.95 uaduiluTauuuyhifinisnsosdu (Unfitterd) 251961 LDD 0.80
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PHOTOMETRIC REPORT

1

1v° 8. 4> APRROVED

I TESTNO HP-00961
SOURCE HIGH PRESSURE SOBIUM
LAMP L4 1000
- WATTS 1000
) LCL 875
< 35+ . LUMENS. 140000 .

SLX-1000S-X2X

IES/NEMA TYPE 2
BEAM SPREAD KOBIZONTAL 22°
BEAM.SPREAD VERTICAL 21°
BEAM EFFICIENCY 16%
BEAM LUMENS 21942
MAX. BEAM CANDLEPOWER 1115353
AVG. MAX. CANDLEPOWER 516714

- ISO-CANDELA CURVES. LUMEN DISTRIBUTION ROW
AVERAGE OF RIGHT - LEFT SIDES AVERAGE OF RIGHT - LEFT SIDES TOTAL
of of of of of o of ol o 0
16
518717 - )
15079 N\ R 84| 84l 8si{ .84] 78 71| 65| 58| &1 660 l
M= 333434\ {
) 267818 \\\ 102] 101} 99| 96| 87| 78| 72| 66| 56| 757 .
12 215|53\ N ' ) %
\'\ \ 123) 123 116 110( 99} 88| 79| 70| 60| @68 | |
172841 — A -
10 138843 NN\ 9 -
,,,535—\\ 13| 1s1| 138f 126| 110 o7| 87| 76| 65| 1003
NN N\ :
8 < q
\\ &\ 197 191 173 146] 127| 108 94| e1| 69| 1188
A
v NAEN -] )
h p | 284 249} 201 170| 139} 117 100{ 86| 73| 1419 .
I \ AN e
7 g 461 340{ 246( 192 141| 124| 104| 90| 75| 1773
2 AL / - N
{ / { / i / ( .910| 445 284| 209| 162| 130| 108| 92| 76| 2416
0 X )
\ \ \ \ k\k. 866! 452| 287| 210| 162) 131| 108| 92| 76| 2384
2 L=
\ V \4 \ “394f 326| 247| 193 154 126| 105 91| 75| 1711
{ \ \ \ o — .
\ N
. 2 Y .
b S 72s6f 233| 204f 168 129) 17100 7] 74| 1378
5 \\ : -
\ S~ ~1 18s| 181] 163] 142 122] 107| 94| 82| 72| . 1148
3 ™
- 145! 143} 135| 121] 107] 96| 85| -76| 69 977
[ S— ) ——
116l 138| 112 104| 93} 87| 78| 71| 64 864
7]
94| 100{ 95{ 914 84| -78| 71]|-"65} “s0 7371
14
‘ 78] 86| 84 80| 75 70| --64| s9| -53 649
I3
of ol of of of of o .of o 0
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Y 6 = arctan(BC/ AB)
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B = arctan(DE / AE)
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2.8 jluuvanasgrumsiudeyanisnszoiauasvesnnlay
(IES Standard Format Data Files ; IES Files)
Tumadfidwua daisvihmsnageumeadinisnszaisuasvesalelauyiiaa q
o r oA A Y A d 9 A o v v v & aa o
iudusdntaiszdedimmiudeyaeri liFoulunonds dufusalinsdmuagiuuy
-3 v & 44 o ¥ ey
wasgulumaiiydeyadnanyumensymusmieyamsnszoiouast 1dnnns

g/ ac ' ar 9 v [y 9 a9 Pr ~ ar
narouRieIsnsan q du Tlldswiuld sdusunsfudeyamnessudduiivensuuas

HenulsiuTasia lude sluuufiends msifudeyalusves IES Standard Files
IES ( The Illuminance Engineering Soéiety of North America ) ﬁg'ﬂu‘uumm gmm‘i’f

g 9 @ G:ld
1umimumayammmiﬂszmﬂumﬂwm

a131efl 2.8.1 uansswamdeanaiudoyalugives IES Files

= ar ={ 7 a ¥ =t - o as
* (51802188 UITNAN 1) uﬁa::yisnﬁmawmman'hlmu §0 AIONYT
- o
* (F190z98a UTINANn2)
#
#
a o A
* (919041989 UIINAN )

* TILT = ( §7Mu® ) 158 (INCLUDE ) 158 ( NONE )

* (Lamp to Luminaire geometry) ~  eveeerenverns 1

* (Sunuguenu uaz udninesAIge ) . 2

* (ABIYEINN\ Y& N A A e 3
o o

* (umwesdlgm) LY

Note Tt 1 2,3, 4 wl¥fdeiieiinisfasua TILT = INCLUDE it
* ($waunneald) (A1 guuvsuisazvasa ) (danu) (ﬁwmugniuumﬁa,@)
(Srwaumulunuaszny, o) (TYPE vealan) (wiaeiild)
(awndie) (A1) (AINYe)
+ (aAwrnpesarmgaudouss Ballast) (Aunmesmaas) (st : Jad)
+ (pyulunuaf O Haun uonsudaza Tasmainizutiu SpaceBar 2 a%e)

1 a’/’ 3 - A = v a
* (Aamuluuuaszuy o visnua uenayu Tasasmsideanulunuiag )



o e M

- omm S wwen 3 owmmw

e

non e

o

69

+ (smmdunsdesaing < Candela > veayuluiads O Havua fiyuszuruusn o
+ (R sdeIaiN < Candela > vesyutuinnds O Wenua fyusziud 2 o
#
#
#

. v ]
* (AwuduN1sTe9aINe < Candela > voyu Tunuada O Nvua Ayuszutugaiie o

2 1 a ¥ v ) s o 4 a ' S
- vwnarreeztuddling e * dudifiszuenldnswidinsduussialninanss
T 2
dmfumsugnsveayn v3e Annudunisdedain (uawaal) 1 ldudazaniuezldng
v E 4
Auassalasmsiniziutly Space Bar 2 A59
, iy .
- fuflununIngegluaedy () Aedrfivzdvstlounialdeinnismaaes
P v A o v [V o oA v :
- fifludrfulnginidingy fie Amezdesilouaiuniu

/ A' 3 s ¥ - d‘ M o
iwen 91 1989U Uz YBBNA28E14 IES Files 939 9) 158 182400HB.IES A3l 2.8.1

400 W. HPS TEST FOR FLOOD LIGHT

(USE DPGONIO NEWEST VERSION 04/1997)

Lamp 1: REFERANCE HPS 400 W. (Test for floodiight)
Bailast SCHWABE 400 W.

Stater SCHWABE Z 400 M

Capacitor PLESSEY DUCON 25 uF (two parallef)
TILT=NONE

1 1000.0 1.0 21 21 22 0.310 0.000 0.350

1.00 1.00 445.0

5 AIUVBITI0ALIBYA

-760 680 -80.0 -520 -440 -360 -280 200
-120 -4.0 0.0 4.0 12.0 20.0 28.0 36.0
44.0 52.0 60.0 68.0 76.0
760 -680 600 -520 -440 -36.0 -280 -20.0
-12.0 -4.0 0.0 4.0 120 200 280 36.0
44.0 52.0 60.0 68.0 76.0 -
3.5 37 4.0 43 4.5 4.7 438 a8~ %
49 5.0 4.9 49 4.9 48 4877 46
45 4.2 3.9 36 34
37 42 46 5.0 5.5 5.7 5.8 5.8
59 6.2 6.3 6.2 5.9 6.0 5.9 5.6
53 4.9 45 4.0 3.6
4.0 4.7 55 6.4 7.0 8.8 9.9 8.9
8.7 8.6 87 8.7 9.1 9.5 1.3 8.0
7.0 6.2 5.2 45 3.8
43 5.2 6.4 74 82 9.5 11.4 14.1
16.9 18.1 184 181 171 134 115 9.8
83 73 6.2 5.0 41
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3.1 mshimsnaassmieyavesadlauivih
TunsMIAIR LS ( Huminance) AniodudndussazalanIni®y vuiiuila q

y
Qs

Nane
o * ‘Q' 4 . é L
sufusdreBeiszdesiidoynvesnanealiih ( Lamp Files ) unz foyndumacdednyaznis

nszoeumevesadsTan i ( IES Files ) Mefudoyaflowd ( nput ) veeldsunineeln

v o o 3
1101875 (Interior ) UAZ NEUBNBIAT ( Exterior ) lagrun1 TUsunsy oo ladng 1y

@ o A ° 3 ar ) 3 2

dnd iitemmafunurumed Tsunsusnasanily
2 "7 ‘ 4
Fewuimiedeyaveanaea Wi uoz deyavesnisnszuisumvesntalay Tuiniud

2 .  dww o 2
TupsumsnanssraaasiugivesIvatinga Ui 3.1 Felduidiuasulumsnaassesnidly
: ] 9 v A
5 Yuasulng q denune
1. YuneulumsAansaaddaulvih vangunuilunedfiamusouuailay

Tiheen &y 3 uuy Tuntsneassmsmadeyansnsznoumveanasauazads Tau i

usazturasam ldennsnaassludeslfiAnisniuas ( KMITL Lighting Distribution
v ' § .

Laboratory ) fauaasldlugifi 32 (n),3.2(v),3.2 () unzalauimihmdaduiioriims

' 2  aad e v = toa v o ”
nageuuaazadelny AezdliasmslumsAadadsTnufuandeiu laudnyasnanenis

s d B .

yoendelan Wi | dnuuzmisnsziones oz mafudeyavesadslan i usazuuude:
uaneenueen el 3.3 (n),3.3(v),33(R)

v £ E4 ¥

2, duppulumsileudenaraealnih luduneuiiszualden 2 Yunsudesfs

2.1 lunsdlf Winsudoyawaen i 1xdesimsnanssnideyanasaiifon

' 24 '
ﬂ?iﬂﬂﬂ'@vﬂﬂﬂﬂllﬂmﬂgﬂ'&l ( Bare Lamp Test ) 19U ‘IN'inﬂﬂ'\iﬂﬂﬁﬂﬁ“)‘lﬂ’ﬂ%ﬂu‘,ﬁ‘l}ﬂdﬂﬁﬂﬂ

WA oz 188 Arvesanddo9ad19( Luminous Flux ; Lumen ) ¥84naen , mfias Inthileu

¥
191 (wattage) , Auseau i flewd (voltage) uaz Anszua Wi flourd (Amp) veateszu

Y5574 (Main ) uaz fivasa lfhdishinisnadey
iie Idmrdeyanaea i1 ( Lamp Files) amdidsanisudafszshnmisilousdeya

% T -V - T ar é y -~
718 Tagriumeddndefiudldan ( User Interface ) Falulassnuilezldneufiunesluns

Mauiluiidadedudldaudnan
] p) v 4
2.2_lunsdifimmydeyavasane i Fserwdudeyaiufyl3udadalfunen

& ) Ty P a1 g o ¥ o
A1TNANDIATINGU 9 1179 ﬂﬂv‘aﬂqﬂll”ﬂ\iﬂﬂuﬁﬂu 9 ‘Ymilguﬁ/’a ﬂi’f‘lm‘iﬂ“n’lﬂﬁﬂﬂmmu”ﬁuu

q a¢ W lunenRumesnvimrhidadedudlfen1dios
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MIRROR

PHOTOCELL

51 3.2 (n) uerasgiesdfianmunsildmansaiudeyamsnszesuasuesaralay

v,
I viI\S& PHOTOCELL

i a wa y <
IR 3.2 (v) uaasgieslfridmsmuasnidnansunudeyanisnszarsuasvesaiilny

Connection with
Measurement and
Control By Computer

7 32 () naasgidesdfianmuasilinaasuiudeyanisnszoiouasyesnllay
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MIRROR
PHOTOCELL

PHOTOCELL

PHOTOCELL

v y [} v
511 3.3 (7)) Msdndsaelauiildmaasensdiiduatelnunte
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3. fumeulumsdsnsiialumsnaaey ismsndiitiada lavfuanaeduey 3 ¥iia

1 4 v L4
v o t a o 4 [ ) a
ﬂQuuﬂluﬁﬂ‘llﬂ'lilﬁaﬂﬂ'ﬁ"ﬂﬂﬁﬂﬂﬂqxiTﬂﬂ&lﬁﬁ:’,‘ﬁuﬂuuﬂﬁ,ﬂﬂmﬂﬂ?\iﬂuulﬂﬁ’lll‘b'uﬂsllﬂ\iﬁ?ﬂTﬂﬂ
fuanaeiudie narfealTaunldnielue1ms ( Interor Luminaires ) a2dTaudildny’y
.. . .. 2
24U ( CIE Roadway Luminaires ) {10% A291ANR1Y ( Floodlight Luminaires ) °If~iﬂ1iﬂﬁ)u‘ﬁ'i]gﬁ

b4 ¥ ¥ v
Tunisnageualelasusia 3 shadufl ddudussunazswazidealunistioufiuandafuas

ANTN

A15199 3.1 uaeeswazdeamsileudeyalumsnanssmainmsnsznoumsvesalslay

TW#iianne q fu

2
YUABUNITT BUTIALIBEN Taunielu Tay TWouu azqlauniy
1-floudeyanasa’ld (Lamp file) 0 0 0
2. flauaruazivsalunisianuay 0 0 0
o 9
udeyalunisnanes
3. Amuasnnansaaun 14 0 0 0
4. AMUARIGUUITUAY 0 0 0
5. 1TMuA NEMA Type 994a241a% X 0 X

(4 Vv i 4
4. _Tunaulumnansiuefudeyasinnisnaasy  TuaBUNIZAITIIMAIRINNIS

v

floudoyaiainuavemaen Wi uaz aalayIMfuadeoudoouds Taonsdaldinsesiion
1¥lunsnanssdutlsznenidre  TWlatineshldlunsiadnnudunas  uazdrtiudin
Foyasa TuldhnmafuneazBeansnszaiouas oz saawaivsualuiaazyuiig
" & iy Yy v & ) ..

Asamsnaninnisnanesluduasuiiss ldnadwienninlugdvewdudoya ( Luminaires Data

4 2 o
Files ) #ufudnuaen1snszionnivendsiny i 35suiesuds

Y] [l 1 b 4 1 4
5. dussulunisihdeyailldsenuuiosmawwa  Iudussuiimunsouaananis

naasef ideenulu 2 guluuude
Sadmuivezs o

5.1 _uaaslugves IES Standard Format Data Files %38 IES Files 1y

1 . & o ‘:V * [
194 111014 1S Files Fadlugtuuminasguanauds faunsoih ivaid luliFnusy q Tdawi
doams ot st il diludeyatloudvesTusunsueaTadnd nistihedeyaldadiaudly

swautoyamsnszaiouasvaals lan Wi lugduuud q
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5.2 ugasWarenu1lugllyesisiunisnaass  Yeyadldvinnisnaassduisaii

T umsiwaueswaumamsnanesluglivuei q 18 819 msiuauslugvesnsile
Tguauaal ( Isocandela Curve) , M5 13uaAeAEnF s e09a3 e (Luminous Flux Table)
a3 W'l Todnd (Isolux Diagram) , A3 MUEAMIAINTNNITNTZVIBVRINENT ( Luminous
Intensity Distribution ) Jufu d1e619v8e5100umMsNAReawIsag 1800 unfi 4 Feehs
mavinauenammaasaluguyya 9

flevhinsnanessunsy 5 suneuudanuiien 1§de eNUMINUTUBYBIBYANTS
nsgooumslugilang 4 uae uiudeyanisnszaronas Aifulugiinasgumna ( IES Fites )
$adoyndseen ( Ouput Data ) A1We 2 plivuiifesri iFaudeTumonds Taoin 1191y

4
Ady

ASMIAIANUTUI AR UNNABIN1S¢a 11
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o d
3.2 mswmsntusadasldldsunsueslndnd ( AutoLux )

AutoLux 15uTsunsuiil$luntsmismamdunas ( Huminance ; E ) fivudiudndg
veauRTITdeens Tasfiszamnsauaaa’ld 2 nwudiofu e

1. (1111/99ABYA ( point by point )’ ‘

2. upuduszaumanudunasle Tarlay (Isoline )’

Fed Tulsunsy AuoLux Tudeelfausiufulusunsy AuoCAD mazazld
Tdsunsu AutoCAD ‘lumsam;ﬂﬁuﬁﬁﬁmnﬁmfhmmm’fmmﬁau uddadh 1 udaums
AuruweaTusunsy AuoLux lunisdadary s1ezsiinisdndesunsy AuoLux sy
AutoCAD ﬁ'aifumu“lums“l%’am?fwm Aifleliyuad AutoCAD Yuies uafazdutadud iy

cg v < ° i v v a é’ d' Py a a o 9 ‘;’
11uuﬂumu'nﬂzwﬂ'nms“l‘mmﬁzmmmmwawu mamuﬂizamm‘w‘lumsmﬂuiﬂmnw
< .
mumiﬂum'smammaﬂﬂsuniu AutoLux

L Tuseun1seanuuuiui

¥ [
funsesnuuufiuifdesniswianmdiunas ( Iluminance <E ) TaoluySyandnus
¥ v
atiufl evondlagums 15 TUsunsY AuoLux Mg mdirsvesnlsIny i lunsdifiduans

] 9 [
Taunnguen ( EXTERIOR ) 19y aaslaufildduauiufing, aueeasa , auu Jagnafiusindss

15910 TUsunsY AutoCAD Adlugii 3.2.1

N

[ } 4 [
§U 3.2.1 nuusaeavesituilgau
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2. msivueve e uax gafidesmmnumnludsmes

. ¥ (3 ’ & t
Wumsdmuaiuiifdesnsmannudunasyalulusunsy AuoLux vziiuytes

P Yo dv d'd'al v 9 t '
GRIDLINES faunsolédmuaveuvaiiufiidesasmeaianuduumsesndudiudes q 18

v
uazdensof muanwazid savesgaiaesnisnsua luudazdudeniu’ldsn  Tases
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Description
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3. Zonal Flux Curve
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3. 3-Dimention Lux Wave
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2. Luminaire Limiting Curve
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® Suitable for Constructio

sites , Parking , Substa

tion yards , Any Fields

or High«Mast Lighting

®Design for Both use with

250-w. and 400 w.

® The body is made of Pressure die cast Aluminium and

housing with screw cover with glass lens

® High purity Anodized Aluminium reflector

® Special lamp holder ( E/40 type )

® The hinged cover is made from heat resistant , tem-

pered shock resistance clear glass and sealed to the
housing with a silicon rubber gasket

® Grey standard color, although options are available

® Ready to connection .with 220~230 volt ,-50 Hz.

sxo5 BB voeesersesass

dimension
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{ Floodignt Location Mounting Height= IS A e
Munoer Poles Tus type = 8 o

1000 WATT  METAL MALIDE LanP 3

TEST FOR FLODDLIGHT

IES Cancele Fie  =ril00OFNIES

Intial Lunens per Lamo=

Lignt Loss Factor LM = 10 A

Muncer Floodgnts Wvs type = @ g o
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sites , Parking , Substa

tion yards , Any Fields

or ‘High Mast Lighting

250 w. and 400 w.

® The body is made of Pressure die cast Aluminium and
housing with screw cover with glass lens

® High purity Anodized Aluminium reflector

Special lamp holder ( E/40 type )

® The hinged cover is made from heat resistant , tem-
pered shock resistance clear glass and sealed to the
housing with a silicon rubber gasket

® Grey standard color, although options are available

® Ready to connection with 220~230 wvolt , 50 Hz.

dimension
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Horizontal Plane Polar Cuvre

R ST




4

Mounting Height='12 m

ype

Floodlight Loca tion,
umber Poles. this 't

N

1

HPS. LAMP

T
TEST FOR FLOODLIGHT

IES Candeta File:

400 WAT
Ini

183400HB.IES

1.0

=45000.

LLF

tiat-Lumens per-Lamp

Light Less Factor

=8

this type

S

Floodlight

Number
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sites , Parking , Substa-

tion yards , Any Fields ,

or High.Mast Lighting

®Design for Both use with

250 w.-and 400 w.

x

® The body is made of Pressure die cast Aluminium and
housing with screw cover with glass lens

® High purity Anodized Aluminium reflector

Special lamp holder ( E/40 type )

® The hinged cover is made from heat resistant , tem-
pered shock resistance clear glass and sealed to the
housing with a silicon rubber gasket

® Grey standard color, although options are available

® Ready to connection with 220~230 wolt , 50 Hz.
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® Suitable for Constructio

sites , Parking , Substa

tion yards , Any Fields ,

or-High Mast Lighting

®Design for Both use with

250 w. and 400 w.

S

Gt Tokomi” Fime”

® The body is made of Pressure die cast Aluminium and
housing with screw cover with glass lens

® High purity Anodized Aluminium reflector

Special lamp holder ( E/40 type )

® The hinged cover is made from heat resistant , tem-
pered shock resistance clear glass and sealed to the
housing with a silicon rxubber gasket

® Grey standard color, although options are ‘available

® Ready to connectiomn with 220~230 volt , 50 Hz.

S80-

Q@ &mll'ﬂb HALIDE LAMP

v | dimension
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Floodtight Location, Mounting Height= 12 _m

Number  Poles this type = 4

400 WATT HPS. LAMP

TEST FOR FLOODLIGHT

IES Candela File: 207400HBIES
Initial Lumens per Lamp= 145000.
Light Loss Factor LF> = 1.0
NumberFloodlights this type =8
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® Suitable for Constructio

sites , Parking , Substa

tion yards , Any Fields ,

or High Mast Lighting

®Design for.Both use with

250 w.and 400 w.

The body is made of Pressure die cast Aluminium and

housing with screw cover with glass lens

High purity Anodized Aluminium reflector

Special lamp holder ( E/40 type )

The hinged cover is made from heat resistant , tem-

pered shock resistance clear glass and sealed to the
housing with a silicon rubber gasket

Grey standard color, ‘although options are available

Ready to connection with 220~230 volt , 50 Hz.

dimension
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Degree of Protection IP 54

& &

Three component die-cast Aluminium Housing. : top housing,optical

door and ballast door Finished with grey Polyester Paint

® Easy Installation and maintanance

® Completed wired and ready for conmnection with 220~230 voltage
and 50~60 Hz.

® Standard E40 or E27 base socket ( depend on lamp )

‘ For roadways,bridges,intersections, highway,parking,and area
lighting or where high level of illumination and high effi-
ciency are required
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@ Degree of Protection IP 54

® Three component die-cast Aluminium Housing : top housing, optical
door and ballast door Finished with grey Polyester’ Paint

® Easy Installation and maintanance

® Completed wired and ready for connection with 220~230 voltage
and 50~60 Hz.

® Standard E40 or E27 base socket ( depend on lamp )

. For roadways,bridges,intersections,highway,parking,and area
lighting or where high level of illumination and high effi-
ciency are required

. 9.00 ~ 15.00 meters are reccommended
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@ Degree of Protection ' IP 54

@ Three component die-cast Aluminium Housing : top housing,optical
door and ballast door Finished with grey Polyester Paint

® Easy Installation ‘and maintanance

® Completed wired and ready for connection with 220~230 voltage
and 50~60 Hz.

® Standard E40 or E27 base socket ( depend on lamp )

. For roadways,bridges,intersections, highway,parking,and area
lighting or where high level of illumination and high effi-
ciency are required

. 7.00 ~ 10.00 meters reccommended




109

RO R0 00N G000 SN0 ANNNY RNOIK OO MO0 CONOD ONGE NOOOU OO I OUNOU QU0 AN NNNE OO0 OO GOUDE O0OO0 WO0NN MOOI MOGNR QOO0 0NN 00NN MOS0 MO OO0OD GO0 DOON0 ROGO0 DOD00M OGONY OO0 0000 ONNY UGN DUOONC GONO0 GOO0h COONT WOOOE NAOAK NN GO U0 SO0 NN AR W




110

—~of

i

et

30




111

R oFod Eoloboyokopopogeoge oo g g b g g o g
e e
T

%
%

o
|
A

Degree of Protection IP 54

Three component die-cast Aluminium Housing : top housing,optical
door and ballast door Finished with grey Polyester Paint

Easy Installation and maintanance

Completed wired and ready for connection with 220~230 voltage
and 50~60 Hz. _
® Standard E40 or E27 base socket ( depend on lamp )

" For roadways,bridges,intersections,highway,parking,and area
lighting or where high level of illumination and high effi-
ciency are required

" 9.00 ~ 15.00 meters are reccommended
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Degree of Protection IP 54

Three component die-cast Aluminium Housing : top housing,optical
door and ballast door Finished with grey Polyester Paint

Easy Installation ‘and maintanance

Completed wired and ready for connection with 220~230 voltage

and 50~60 Hz.
® Standard E40 or E27 base socket ( depend. on lamp )

" For roadways,bridges,intersections,highway,parking,and area
lighting or where high level of illumination and high effi-
ciency are required

‘. 9.00 ~ 15.00 meters are reccommended
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® Ideal for Classroom, #
General office,home,§
drawing room and theg
others purpose that
need warming light i

® Can be used with botl'g
18 or 36 watt energy ¥
saving lamp type

® Compatible with all
kind ballast

dimension

DR 3TS
1 t

ST

M

%

~
...

iy il e S

Cable entry protected by dust seal
Electrical connection ‘by mean of terminal block with screw

Humm-free Ballast with low wattage loss

High performance electrical starter & capacitor build in
to improve power factor to 0.85~0.95 pf. laggging

Lock roter terminal connection with lamp

Already Built in wiring with 0.5 mm. ribbon wire

Swing-out Breaket easy to installation and maintanance

Ready to connection with 220~230 volt, 50 Hz
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Insulation Class II
Light Output Ratio 64.4%

DLOR 64.4% , ULOR 0%

Total lumen per lamp
800

Service Values of
_ s00. | <300
1080 | 600
2000 1600

3 2000

Dl o St

PRI faa 198
[
i
]
1
G s o

i
ot

RO A P
".“"’4""""’ "i"‘.‘“‘ T““.’I‘}"",‘“f"“‘

S . S o Y LR | e

e L e

A

P oc—> 80 O g : 50 30 10 :

Pw — S0 30 10 50 30: 10 |:50: 30 10 So 30 10: 50 30 10:

RCR Coefficients of Utilisation for 20%: <

Effective Floor Cavity Reflectance: Prc = 20>

o 0.67 0.87 0.67 |0.65 0.65. 0.65 |0.63 0.63 0.63 | T0.57 0.57 |0.56
*+: 0.60: 0,68 0.66|0.69 0.567 0.66 |0.668 0.66 0.63 081 0L60:| 049
2 0.56 0.53 0.50 |0.55 0.52 0.50:|0.53 0.50 0.49:! L0L48 0.47 | 0.46:
3 062 0.48 V.46 |0.617 048 0.46 |0.49 0.47 0.45 046 0.43 | 042
4 0.48 0.45 0.42|0.47 0.44 0.42 |0.46 0.43 0.47% 042 0,40 | 0.39:
5 0:45 0.42 0.39 |0.45 0.41 0.389 |0.44 0.41 0.38 C 0L38 0.38|0.37
s 0:42 0.39 0.36 |0.42 0.39 0.36 |0.41 0.38 0.36: . 037 0.36 |0.34
v 0.40 0:36 0.34 |0.40 0.36 0.34 |0.39 0.36 0.34 | L 0:38 0.33'|0.32
a 0:38 0.34 0.32 (0.38 0.34 0.32: |0.37 0.34 0.32 L 0L33 0.3 |ai3T
a: 0.36 0:33 0.30 |0.36 0.32 0.30 |0.35 0.32 0.30: ;i :: |0.34: 0.32 0.30:|0.29
10 0:34: 0:31 0.29 (0:34 0:31 0.28:(0.34. 0:.31._0.29:|0:33 0.30: 0.29:|0:33 0.30:. 0.28:|0.28
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® Ideal for Classroom, @

R R AR W

General office, home, §
drawing room and the i
others purpose that §
need warming light &
® Can be used with bothg
18 or 36 watt energy #

p saving lamp type
® Compatible with all

dimension kind ballast

R
Y SR

Cable entry protected by dust seal
Electrical connection by mean of terminal block with screw

Humm-free Ballast with low wattage loss

High performance electrical starter & capacitor build in
to improve power factor to 0.85~0.95 pf. laggging

Lock roter terminal connection with lamp

Already Built in wiring with 0.5 mm. ribbon wire

Swing-out Breaket easy to installation and maintanance

TR R A N A O VOO O TR AU OO T N R N O o o v M A

Ready to connection with 220~230 volt, 50 Hz




800

Insulation Class 11
Light Output Ratio 56.3%
DLOR 563 % , ULOR 0%

Total lumen per lamp

',‘,‘;.“’,:‘? Qd'::g'sy Service Values of lHuminance: [Ix]
116 Pt 2000 1000 500 <300 o x - N
1.5 B 2000 1000 500 <300
1.85 < 2000 1000 500
o 1000
B

ey T

i _-.__-{,.-_.--__.-

$ Voo W 4R

s I

80

70

Sa

3a

S50

30

10

S50

30:

10

S0

30

10

S0:

30

10:

<1+ H

Coefficients: of Utilisation for 20%
Reflectance:

Effective: Floor Cavity

0.87
080
0.66
.52
0.48
Q.46
a.42
0.40
0.38
0.36
0.34

ooaNaabUNa0lS

-

Q.87
0.58

o.53:
0.48"

0.485
Q.42
Q.39

031

Q.87
Q.56

0.50:
0.46:

0.42
Q.39
Q.36

. 034
- Q32
030
0.29:

Q.66

0.59:
0.686:

.81
0.47
.45
Q.42

0.40:

o.38:
0.36
0.34:

Q.85 0.65.
Q.55
.80
.45
o.42
0.39
Q.36
.34
o.32
0.30:
0.29:

Q.87

.52

0.48:
044
Q.41
Q.39
0.36:
Q.34
0.32"
0:31:

Prc

.44
.41

0.37

0.63
0.56:
053
0.48:
'0.46"

0.39:

Q.83
0.55°
Q.50
0.47
043

Q.83
0.53:
0,49
0:45
041
Q.38

- Q.36

0.34:

L0032
L 030
029

0.80:
054

0.671:
0.48:

0.:485:

0.43

10.40:

o

038
0.35:

033

0.43
: o.aq

0.80"
COS3
0.49:
Q.46

0.38:
£ 038
o34
0.32

0.80:
052
0.48:
> loa7
0411044
o.38:

0.33:
o032
& 0.30:
£ 0.30 . 0.29:

057

(0.52:
(0.49:

0.4
040
0.38:
| 0.36:
034

033

o551

10489

.46

o422
1039

o.37
o34

o332
L e i g
Ho2e:
1028







® Ideal for factories,
machine shop, power
plants and aircraft
hangers lighting

® Can be converted by
area floodlighting

- 260 mm, -4

NPT T B
i++-290 miy. -390 M.+ 218 mm.

dimension

YURES

P moas’ 5 cidn. e o

® Build in Control Gears for 250 and 400 wattage lamp
® Build in Capacitor for power factor correction to more
- . than 0.9 P.F. lagging
: ® Material when finished
Phenol formaldehyde

Cast Aluminium

Housing
' Ballast Box

: Reflector : Anodized Aluminium
: Dust cover : Glass Lens ( If require )
: . ® Easy Installation and maintanance

P ® Ready to connection with 220~230 volt, 50 Hz.




Insulation Class II

Light Output Ratio 83%
DLOR 83 % , ULOR 0%
Total lumen per lamp
16,000

’_(‘;“:gn'e“ : Qd.::thsy Service Values: of IHluminance [Ix]
. a 2000 7000 Goo <300, - T S Y
B 2000 o000 500 <300
= F 2000 1000 S00. <300
] 5 ! 2000 1000 560 <300
= 1 2000

fa 5 T

|
L
[ <
a4
i
i
v
*
;:
i

:"“"‘:""""L 4
]

Pec— 8o 70: 2k 50: i 30: 10:

p., — SO 30 10 SO 3Q: 10 SO 30 10 SO 30 10: SO 30: 10

RCR Coefficients of Utllisation for 209%: <P = Z20)
\b_ Effective Floor Cavity Reflectance: it ;

099 099 0.99/0.97 097 0.97 (0.93: 093 0.93:|0.89: 0.89: 0.89:|0.86: 0.86 0.86 [0.84

0.86: 083 0.79 (084 0.81 0.768:{0.81 0.78 O0.76:0.78 0.75 0.73|0.75 073 0.71 |0.69:
0.81: 0.76 0.72:|0.79 078 0.72Z |0.76: 0.73 0.70 |0.74 0.71 0.68 |0.71 0.69 0.67 |0.65
0.76 0.71 0.67 |0.76 0.70 0.66:{0.72 0.68 0.66:|0.70 0.67 0.64 |0.68 0.66 0.63 |0.62
0. 71 0886 0.62 (0,70 0,66 0,62 |0.68: 0.84. 0.681 | 0.67 063 0.80 {0.65 0.82 0.80 |0.58
O68 062 0.58 |0.67 0.62 0.58 [0.65 0.61 0.58 |0.64 0.60 0.57 |0.62 0.59 0.57 |0.55
064 059 0585 |0.63 0.58 0.55 {0.62 0.58: OM:fO;e.‘l O.87 0.84 |0.60: 0.56: 0.54: o.s2:
0.61 0.56 0.52/|0.680: 0.55 0.52 [0.58 0.55 0.52 0.58 0:54 0.51 [0.57 0.54: 0.51 |0:50
0.8 0.63 0.60|0.68 0.63 0.49 |0.67 0.62Z 1 0.66: 0.62 0.49 |0.66 0.61  0.49 |0.48
0,66 0.61 0.47 |[0.66 0.60 0.47 [0.64 0.650: 1064 050 0.47 |0.63 0.49: 0.47 |0.46:
0.53 0,48 0.45:/0.53 0.48 0,45 {0.52 0.48: OISt 048 0.45: {0.51 . 0.47 0.45:|0.44:

00ANGOAWNAD
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~ 46 ® Ideal for factories, ¥
:‘z 'f5241 machine shop, power &
plants and aircraft g
: hangers lighting 2
: @® Can be converted by g
: @ ) & area floodlighting 3
&
. , g
: : : i %
: ' &
§§ ; ¢ 50 g
: : — ¥ 2
ﬁ ‘ 2 |8i0 L8
E: ; 7 Q g
5 2
- | & 2
| 3 %
2
« 2370 - -
> B IFE 2
dimension i
2
- FEi -
é’ = 2 4359 4-#’””4;2& ;6 §
] ® Build in Control-Gears for 250 and 400 wattage lamp g
; ‘ ® Build in Capacitor for power factor correction to more &

b
. than 0.9 P.F. lagging g
- ® Material when finished 1
- - Housing : Phenol formaldehyde g
Ballast Box : Cast Aluminium i
o : 274 &
e Reflector : Anodized Aluminium 3

e
5 Dust cover : Glass Lens ( If require ) ]
| @ Easy Installation and maintanance §

® Ready to connection with 220~230 volt, 50 Hz.




Insulation Class IT
Light Output Ratio 56.2%

DLOR 554 % , ULOR 0.8 %
Total lumen per lamp
7500

Polar Curve

R

R
F?.‘f%‘é Ay : Service Valuea of iHuminance (I}
1.16 L 2000 1000 | 580 (<300 - i o n-
1.5 B 2000 1000 - 500 <300 -
185 = 2000 | T1000. 500
2.2 o 2000 1000 oo
2.66 € - 5. ) a 2000 o0 E=T

MEoi0” ddaaory shdas y ighotaees
i

i

[}
e

i
i

I
|

i

< N | N
0ot 4
|

T
1

e

7:*"'?’.‘4*""‘ Btk ol o '.‘T"‘.":‘;

80

7O

s

30:

50

30

10

S50 30

10

30 10:

50 30

10:

0.66::
0.68:

o.51
0.486

o.40.
0.36

o33
‘0,30
o.z7
‘0.25

ARANAAPUNID

-

024

Coefficients of Utilisation for 20%
Effective Floor Cavity Reflectan

0.66:
0.68:
[o 3 ¥ o8

.40
0.38
.31

0.28:
025
023
.27
0.19:

0.66:
0.63:

0.37

o031

o227

o.24:
o222
0.20:

0.18

{0.16: |

T065 |
e B -
043
038

0.31

o227

o.z24:

- 1
{020
L OL18
L 0L16:

0.54:
048

.42

0.62: 0.62:

C 034
- O30
o248

o

062
0.51
042
0.38:
o317
027

0.62:
0.48:
Q.39

Lo

e e L= 3

0.59:
0862
0.46:
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1 ® Ideal for factories, @
machine shop, power &

plants and aircraft §

f hangers lighting &
: ® Can be converted by g
i area floodlighting B
5
.’ . g

. #

&

&

&

&

3

2

~ 479 mm. . et Q

- &
. #
- 5

. dimension g

‘ &

, B i, b s’ &
| ® Build in Control ‘Gears for 250 and 400 wattage lamp g

&= | @ Build in Capacitor for power factor correction to more i
than 0.9 P.F. lagging &

' ] ® Material when finished §

= Housing : Phenol formaldehyde %
~ ; Ballast Box : Cast Aluminium g
o Reflector : Anodized Aluminium B

- Dust cover : Glass Lens ( If require ) B

® Easy Installation and maintanance g

® Ready to connection with 220~230 volt, 50 Hz.




130

Insulation Class II
Light Output Ratio 88.4%

DLOR 784 % , ULOR 9.9 %

Total lumen per lamp
27,000

SR8
T
i

S5iSsss
e

Service Values.:

500 | <300

1000 500
2000 1000:.

G

[ s

|
|

A evonseras

g ey
i Rt
i
|

{0

: )y
B el e

=
i
i
i

g i

frsr s easfoe -

frfmem L

e o e ol 2o e _‘-;- e

= 80 70 S0 ; : Tiige 10

Pw —=> | S0 30 10 |50 IO 10 [S08e 10} S50 30 10 |'sS0 3O 10

RCR | Coefficients: of Utllisation: for 20%. CP e Oy
Effective Floor Cavity Reflectance: T ;

1.03: 1.03" 1.03']0.899" 0.98 0.99 |0.93 0.93 0.93 ]|0.87 O0.87 O.87 081 0,817 087 |O.78:
(093 0.90: 087 {0.90: 0.87 0.85 |0.84: 0.82 0.80:{0.79 0.78 0.76 |0.75 0,73 0.72" o770
(085 0.87 0.77 {083 0.79: 0.76:|0.78  0.75 0.72:{0.74 .71 0.69 |0.70: 0.68 0.66 |0.64:
0.79 0.73 0.6910.76 0.72 0.68 |0.73 0.69 0.668{0.69 0.86 0.63 |0.686 0.63 0.61 |0.69
O0.73 0.67 0.63 |[0.717 0.66 0.62 |0.68 0.64 0.60 |0.65 0.62 0.59: 062 0.569 0.57 |0.55
0.68 0.63 0.58 |0.67' 0.62 0.58 |0.64 0.60 0.56|0.61 0.58 0.5510.58 0.56 0.53 |0.52
0.64 0.68 0.54 {0.63 0.57 0.64 (0.60 0.66 0.62 .58 g HOEGE 0.63 0.60 | 0.49:
| 0.680:. 0.55. 0.51 {0.59::0.54 0.50 |0:57 0.53: 0.49:{0.55  0.51 0.48 |0.53 0.50 0.47 |0.46:
| O.57 0.51 0.48:{0.856: 0.81 0.47 |0.54: 0.50: 0.46 |0.53 049 0.46: |0.51 0.47 0.45 |0.43
0.54: 0.49 0456|063 0.48: 0486 |0.62 0.47 0.44 {0.:60 0.46 043 |0.49: 0.45 0.43 {0.41
(0.81 0.46: 0.43:{0.51: 0.468: 0.42 |0.49:: 0.45: 0.42:{0.48 0.44: . 0.41:|0.47" 0.43" 0.41 |O.39:
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