Electrical Installation
Lightining



J9! Jeb

-

HOd] V-7

(g (gvige Shigel oy 1!
,3\,gj_;j,\_zjQ\_aﬁf_:ﬂ;ﬂﬁuabﬁ);.w\@”uﬁuw}@ﬁv_@@a,@
b 0Ll ol oK (gl ! 100055 ST e osliial ddiy g5 555 1 5 SIS e L (slalias
S 3yt Sl 03,57 5,8 Loyl 055l Ll Ll 00ls 385 Al g5 555 L 555 150 O
S s wlialie Ky s o iy yman 50 L aS A e slals a1y s s Sy

35 oo DI ST S e a5 5 i 4 S LS 0 s e ) (L) b o

Wl 0k O S o3l ot
ol g5 Slogas SHIS idw Calo) § cwlbin (U9

el o sllas LgdlS 3 w5 5 il 550 ()

.J)‘.X.; bﬁ} V}‘f L;LA 4.1\.».» (?

AL e 5 ol (6,87 a03L BedST o ¢SS Oludl 4 gllae 5 gde Sulsy Lk,

D p e el o (B 8 55l AU gl Conlias



:)936.}«5%“ Y-\
)‘J..:.?)L.GL@Twﬂ}ﬂgw‘OMCJ:JJJA&;:ALAGJ[;)JLQJ\{JLSL%L;))SO;U

sla U s 4 hisds =Yl 5,5 ol i(COrpuscular theory) sl o3 (&g (o
,'\4_<c,_,,\o,\_;zJg_x&_?;#u)syu_;dmm@\@\ﬁdg;_w\ﬁ,\_;
oy an b ol sl jl 58 o LT iy e elil an 555 0 50 g s oo )l i
u.\_g.J,_;u_a&uﬁwcrd;%.g;wp,gj_au_ada\_wwi.\fr\d@;\,,_;d;;

055l aode sk (L3 s ) 4 kSl e O 5

..\;Sdﬂcbugjsj\ws;),yw,@;@;sjji@b}w R
g o Db s Lo S 4 oa JLis 4 S5 ) Y
am 33 5 S e S5 |y (gl Slaasl g os, S Sle da 4SS o S5 ) Y

AT ol g el

S sl g ol FLe (194 Jla st Wave theory) g ($y9=ii (o

.3}:.@G;zu@\)yﬂ,gg,ﬁyguw,!,auuw!,y A

(ST glsel L)l oo (50 Sy oo & SLaLG,I pl Y

03,5 S ot aSh s e 4 355 05 5ol it Sl 5 g Sy 4 Sl
2l e g0l Ly s el a3 5 ST (0 S0 S 1y (gl Slasl

..).)Jf el

b el bl 5 S gl ey a1 S S



e 5355 LS T ety 6 S0 1l T s 5y bl 0,5 sl s

3 5 Sl (0995 0 1 o g a5 J6 s

ol a1l &SN w5 4 S 4 ki oo s (Quantum  theory)  oiile—S (Ss9=5 (&

rodr L 058 sl e 5 S S D3 S Gl o5 6541 45T S e Ol

&»@uamh@bw\);.spw@NCWZhv alely 3l Had O g sd (65 ln sd
G Sl 46 S 55 S 3 (5 MUV 4t Jss 6.625 X104 1,
51 35 0558 5 B VL LS i b iS00I 1 s (6550 s sble

b azals OT 4 S > (g5 31 sl 5 09,8 sl 513T (gl B
a s sla e 51 g S aST Gl 3 ol a5 (mily3 L5 A K Se e s
(W \'_Abjub-))jw‘)‘.-\_i\.ibt-éju_i‘J_.S;Adi_ga-éjﬁ‘u\_&-‘ﬂ‘jj-)b-éuj‘-u
Al ails 1,5 8 e 55 09 Sl 81005 8 e sy e Ly S asl )
A 39 Sl W\ngJJ\Lg|)\>ul_fM‘JJ\J_;J:gg-j_f)U_»):J_f\) Wi =l slyls

Wa2—Wwq

V:T :@!wbu&\éﬂjdy}j“ﬁ&’bjﬁwdsﬁ

9533 05, (g5 JW}\@L@S“V@C%L#)PJJ\S}VQS@LBWASLQJ_LQ

5ls ;iw.:/" G| P

FAPKNT L e XN T L0y e/ T dsb 535 058 S 55 -V Je
55 314 e b ol 55 Dy & S5 0l Ll sl Sl Hkir Gy 2T 555 53 o)

Q&;M‘)J:L?c.l..f@)r&@u&.)bg

W=h Vv =6.62x10>*x6x10" =3.975 x10™ J,;

1

T975iTo =2.516X10"® Pl 13 ol 5 a5l 53 el sl slgi 5 g8 Slu



LS9 99 § omblite § U Zlgel Ll Yo

L mup""“‘Cj—‘d)—bd‘)"’u)}’u—.’.‘MJWW‘)&J‘LSLA)}‘MOL“JH?

Ll ol 035 OLES ) s ges 3 &S

G =l e a; o8
- = : =l ree Jsb
380 400 500 600 700 TEO nm
P ‘Wavelength 1
] 1 .
i
T WISIBLE T
S~ LIGHT PPt
-\\\ * - -
< | .ale -
] =1 pL N 5 - :
LS aesl ¥ assl “Shji'_ o8 sals : PP ERY
o™'¢ cT"2 o' 1078 o°® o~° o2 1 102 of =gy Jsh

s Lo g i8I ool sl —y S

come T ey KT GV ) g L Gt Vo) 0 Sn syl e I 61
'/V?' UQJJS:A'/“A' W&L@}yd}_bgw%)&.ad))_bdm .J).&Ls_ao.sl.zﬁ_w‘

sk o Joli Ly S sl 05 S

0.380 — > 0.760um
380 — 760nm

3800 —>  7600A

.Mﬂjry@:p\;;-j: shls &0 sls anil :é}o (Gl ] It St} ‘_,a‘gé -
il oo (O3) Zapy J—

s grodss K05 S Jm andl gz n sk 4 e — Y
s



IOl > Sl 0

Cib 4 a5 Lo pd o ol 158 6K S 58 5 OT S o g ol 2ty 05 S0 V/F 1 Ol e

S Culdy Cad> oyl @\amnuomﬁ;p,;&awr%ww BIFYVCRPR SO

R R B D UL PCAR PR W [P

10

/

; 600 70GC

VU)P&?G+*J¢guLQ
0]
o

5CC

400

ol g ol smve )y — v S

|y Sl s 2 (JJ;&,)Q,;\,«~.aaacydjbﬁou‘r:¢.\,;@¢>>m§,,mu
‘_g})j:,g;_ij)t};léﬁoc\y\‘\f@\;smf)\(d\M)@jbmbéi)ﬁ:)\;&})j.s)b

Jj;;:,aaf‘xswuggw4,,.M,@;,\;;sduwgﬂfﬁﬁj,u)bj;mwr;{
v\.:.'.'mib jcf&T&&aJJ"m

.Jﬁ@ob@m\‘*ﬁ‘yaﬂj oM%jjﬁ'éjA)y‘)uM\:wLﬂjwmgﬁ\)\
a9 slist £

(0:')L;JLAJ&L;LQL.?w)s.JJS@C.SJD-@bJ&-)J@b‘,}c‘y‘(}b&‘éu@uja

e als G L 5Ll (0 #0) (gola (la ammn 53 Ll 13,8 0 O g Cnedsl O3k 7 90,251



Sy 358 5 € SN 6y 358l b 4 (Ko Lo o 3 g sns il Cp e 5,8 0 ) 5

3gd 2Ol piaaly blasl S w ools 8 Gl Jazes j3 54130 Colis o0 g U geablie

1
e
W=po=4mt X 107 =, sl E=Eo :$>< 107 e sl e Lo
tl i NS 3y LA e e do
V= = =3x10%  wt , s

-7 1 -9
\/41‘[)(10 X36TtX1O

Ml o S 5 Do e LTl S 1 L Sl S les Sl Laoes LI o

\/=3%10°

VEr
v=vA Pl g5l A g S s e dsb s dal
b1 ol S K Ll o 53 790 G 0T (b 457 Sl (sl abools 47 = 50 Jsb A YL (s a5

23S s 15 O il o35 g0 Szie oDl )3 05, 80n +/ VO 50 Jsb 4 (6503 555 (Y-) Jle

885 0T I8 5 5 s Jsb 33 S Y/ Y0 i 6y 35k B Lateds)ls 55 ol & )0

v 3x108
A 0.75x1076

=4 x 10'*Hz S o o

8  3x108 m
V:3><10 = =2X108? :@‘ﬁj&b)y@uﬂjwwﬁﬁgﬁwg}w*”;)é

V& 225
8
A=j:110014 == 0.5 X 10_6 m L: Sl J"‘j’ C_,.A d_}b



Ll damsre 90 &I il el 4y 3985 9 30y JLADI 9 LSl V-9
6\)|>)Q&u@pﬁ;}u"m\_{d{f_hcbuwﬁa_(d‘)j_&p
oS it w3 s sad 555 e o Saie OT 1 el (O gline sl
,gsu,ubggw&g|jdw\o‘ﬁ.apwh}_&;ﬁr,>@u4_33,_-56_»”_:;
b=y Slul=a 5> 4—25T)->)‘>g;<1—~.@'}—* O gl 20N 5 el G amsl) el oes
Tl ao S 5 Lajl e Calw msha a5 55 5 534S Sl 0 Sl (hde Sl S
e 2l Slewlos 53 (oS 5 La s cCtiw wlSWl o b oo 35,5 o o LS

.l

.@‘oMoJJJTdJ&mCJLJ&A‘M)JMW\—Y d‘gu\e-).acﬁ.‘ﬂt{

o Baolas ;o 035 b S0, | e Baslans o b

Ao S Ao (a5b) ShseS
£0 855 £0 (0:4S) SiseS
Oo s (Fore ¥o (e5b) Sas Gl
bo 9 GymSls Yo (aeS) Sis o lons
¥o by 2T Vo 53 52T
Yo N9 e A Sad 2T
fo o9y 058 'Y 3 oganl b cdlalT
10 8 yuiis (5 yienS L Ao Db 050 S
10 8yt 2 T Yo saleslopm poninegdT
10 8 aam 00 ’ 39S gt gT
10 & 3055 Ao S (L6
10 oy (sloged A Sl ¥ g, adad
A 6L VY Srioadio ¢ ool 0l

80 G ool (G ymd Al

L aan T

(oroben olin) iliza b st o2 les o lasl 2oy ¥ Jsor



Uy (wign S8 i 9 gl (6 A sl A-)

Plade QL) olby) pwdigs (6 dmiu )b 4 sb 4 ) ol gel

200

oo j £

%o 0
ey

4’0 P22 2 22727 oA L 2

| PSS SIS L NI LIS

3o
‘L 20 - AL thTurEL A AL RS e |
;‘ (jj 6 &
3\ 10 567 . T P .-
’\ B /.:—:—P ..... . ...-Bh - TR
b I . i
4 o J/ .
s =
j) 2 gr. /&-'-oj \.-I..oﬁ ¢
2 Asens, [ohnSliannl| | IS e el )
1:}.'0.; I
a5
o4
0,3!‘&
¢
a.d
a
O S Taso g6 PO @0 930 1999 1950 ::wJ L“ma

by bVl Js gty baw¥d copmsl ¥ C (bl smib c ez @ VL IS 5o
cj\fﬁ@;bg:mfﬂswﬂeg et s o g ai,y b n8s VT cgl s b S
cjg)sww@)u&.iﬁsw)gw‘ﬁic;)’\:ﬁ-ﬁ@)bsw)t{d;ﬁiﬁdw)%’})h
o g b 5 4l i) (6wl VM ¢ iy b LY L ‘ﬁw%ﬁK Cogr JbubcaY ]



2 eIV 5 3l 5es g Rl Jl )3 s 05 65 (b 55 (6) 5 e o 358 g0 oalie

.C.u—v‘ou\.:w)&‘)ﬂ&n}j\b' Jon-‘teCJb

T oo b3l 9 Cady 38 ol Joles 4
e ol Hlea 5l ole Caby o ol Julse

5355 5 S S e Sl agp 05h 0 Ca 55 45 Sl e g 31 Uyl Juls @
a5 Sk a5y s edar 50T (s bl 5 LaL

a5 Sl OT Ol bl g o o sy OMastl 0 Logp o oS Sl 27 55 Juls @
3 o e S g 5 a8 0T oM

el gy Ol p g Jule @

.@\g..lj)ouja.u}:sp%‘yb o

N



Wyl Jead OV g s i

(i gy owbige 4 L e

Tl oS o Lol olds) Dluosas

s b 5 AN sk e el 8 Coale gla ) 55

S Ol by S s 65 sl 0l ST 4 s o

S ey 1y (S 05 el 5 el 5 ST el o

SOl 1 0T 2,087 5 ST ey | i ol i

tslown M 53 15 OT Sl €305 Ko ol g dor 4 oo &G 5 540 Lasil Co jm
Ll

€315 Ko 5 4 4 e I3

S ol owlige 43 48 ISSl

A

A

'Y



P9 b
gy (ol Slegnos™y Syl

.mbﬂ@wqf:4,,‘m\);&@\p‘yu&&ub\,&u”wmé\ﬂ

(Luminous flux) : (Slye sl )ygs by  V-Y
ST 5ty 8 (a5 0L 1y 358 (o ol (5055 e Sl 4l &S5 55 o7 Sl sl JST 5 same
Ay S o 5 S 05 1 s Ol ol el 0 015 15 36 2 (655

b osls ol LM L &S el (LUMEN) o d 0T dsly 5 dins s 0D L1, Sl 0l

JOAND 2 4_;(0\.;_«4)0 “)A.AK )‘456))\.&)‘@‘@)\.& g’.i.g':' bﬁi 3
. o i ¥ g o0 >
335 o bl YoFY Kl a5 o3 e s

& . 1 . . & . - é -
L e Jsb 48T (S5 SN 65 50— ol (G581 L el Sl e S5 S0 Dl
.J)jTJﬁﬁb%waf‘b

1Lm=—W \ (A=5550 A")
680

:(Luminous Intensity) yg Wl Y-Y
&)Jd&)ﬁ)‘@j‘@‘&)%&‘)}&@

QL«QIQJPL)JJ‘JJ?}WQ}‘)QQ?

Dgh o 03l

Ackis 5l S pb (Slas aggly et ¥ — ) JS2

VY



13 b asl5 s 4 el Calses U5 53 55 i (SS8 (os 2 S
35h g a5l 0T o Lo 57 ols pla o 3 o7 ol (ol 451 2 2 Liad 41913 iy g5

A_ijb'M‘j.w‘o;;fﬂcL:.wWB)}J\.?UHﬁ&)}@@cwa‘ﬂ&wgﬂjoﬂ-u

A3l e 0Ll al o Las

‘J-?-cfji.ﬂg’_g.iclaoﬂ&cﬂ&tuwa;ch&)égw‘u;WQ)bj‘jdlﬁ)‘j&ﬂ‘%ﬁ

.rg;@omSt LIy ol 505l o
AL (0 LS| AWl ATl oS Ja mba 1 S
:w\>ﬁ|j>~¢ﬁswt,uf|1,vawbw\;p%ﬂ&&w@;:v&
Q:%z 4nsin2§
I=—>=— il asly s o Hla b s ol dal,
5h o3l DL C Lop o L ST ol e 5 Sl o5 1390 DD A9
DS Hle Llodd Cas a8 bl J 4 aS (8 Ol Caliee sladsl g
uuw\JJ,UJ;Q.u.wjQ‘}»gyiw,u)mu@:giu};q)uw et -

Lo o pemia K LS 3 8 )5

4 8l amino )3 jiin oY )5 Dds cdm s Jle o0 HK(Hefner kerte) s xes -

b sw a5 oY) di oo asin HK L aS" 05 8 51 5 oslinal 55 50 558 Sl ol Ol e

OAMF Jlays ol asslo JuoT Sl Csm s

VY



d58 2550 Ml o me2 114 JLe s i c(International cordekb) Ml o pet -

D Dl oS Lk el 5 i) L (S Sl gls Y 0T bl 5 s 4l
vﬁ;y‘&mg\,dggmmm{{ug&g&b\,\«fAJu,az(Candela)»xK -
wils o) &G ol 655 Ol (0Ll 2l K)oy olad asl 55 o ot MlS (o

1 = . . P . e % %
)f‘bmaj‘j»“b\fégi‘ﬁ"&)u“’Mbd‘(m*\;)wécﬂ)f"’“\“‘rﬁ”b
22508 gz 53 IS YFY Dl a5555 (o HalS) ol a0 (Bl K5 5l 0k abL

Bl ol

1cd=0.98Ic=1.09Hk Dy s Caltbes gladsly oo alal

Q,Hﬁ\g?@\,j;,ucmpw.u\fl(ﬂ)&gmwu@wuug}@{w;gm;\
szl(ﬂ)dﬂ Dgh oo Al

g
aq

I b5 Ol o e e Doy |y bl cpl oSl oL a3 VL bl s
Sl i oY 5 5l IS .t S v s iS5 s gl ceY eSS (1-Y-Js

@ = [17100dQ = 1256.64

1256.64 + 15.5 = 81.07 s

10



S (b e Lad 55 Lis ST YA ol 55 Dok 0SSt 4 sgome G2 Flzr S (Y=Yl

(c-r:=5°),\:;sgwbaﬁwwwu.w@.g,s@ﬁ\~ S aslil
Q=4msin? 2=0.0239 oLl
® =280 x 0.0239=6.7 s

:?wygééjxﬂojeg‘SAQng LI

:>)|>)l§)ﬂsjj\)>lgg_¢n\1d§i

'WAJ@OWP Q)@\Q\)Wjéjg-“&}f“gﬂ&jf| QO

A LS D L5 8 r s 551 0T 4 & (s Fsd s 551 (Y
5 Golie 5 Doyl (gl aamDe BB ldie ¢ (39,5 Ol 3 SO S sl Y S cpl a5 L
(0/0)
b 3l SosS il s O = [ PeIAA 55 o it bl S w4
w2013 S 5 o5 o p 5 93 Bl (b (S 55 4 bg e gmabliney 2SI

2o e g5 el o S e Y 63005 U5 4 G5 sl Ced 1809 058 B W

EENP N

oo = S S o 65 eIl il

o2 =Y S0 SIS Cl Sy e PA ol T e ST 4 STl ST e Y
w:ganf@;“))}_.p&j)&:a~/DbbJJ_EJJQTwajJJ\LQLAUU;QrAS

V¢



P S T S Iu PERUNIIUSPEV PR PRV L SN PYSTR g <3 <L Y S¥ TP

Sy shie Sy s PAY 1y s B3l (oo iy Sl e (SS ST (63555 Ol 5

S (5 ales S5 5551
S S e = R x100

ne = 2% % 100
Gzl s Oyl 4 OT51 o &5 Sl Dby Fr (63555 S, S Ol o235 5a(F-Y Jlia
Sl i oY (S S 65 (655 035 on JooS 09 Snt/0Y g0 b 53 (S0 555 4 S0
40 -2 =20
V(A=0.51)=0.5 V=Y IS e Sl i

G =P XV(A) =20%X 05X 680 =6800 o Lo, o556yl

nl:6800_4‘02170 Q‘}ju‘}j L’C-‘*"‘j‘jé)}’"jé#
6800/680
Ne = 20 100—25% b@\j!jg,.a‘ﬁé,&.ﬂo*

:llluminance ( Eclairement) oldgy sl J&> b oldgy Ouds F-Y

Ans o OLES |y pebams dmly y0dals G155 015 Ol jn ¢ e &S5 i 5L S iy s

.\.&Lf’[ZWjCIMJLm WJJQ 6@\(%-\:\5—&}3)
1 ft —cd =10.76 Lux=10 Lux

@ _ _
E=~ A3 ol A5 )55l O 534855 aclows 15 0T 5 ol 51015 o0

VWV



ao

el E=—m e s Bl 0o ol 55 ol S s 2

:J.ingLan,iA{ tEql  aly

1 _ 1 3 R .
E_T_ZCOSH_E_ﬁCOS 0 LI ET PR
1 2 . .

E = 530S Osinf (83 g (S wman D
_ « IkCosék L 0 e s sl &

E = di cosf L . . N . &
_f z (Mbé‘&m)@bo:rfu‘g.whcﬂ;\

: (Luminance Brightness) ygi o515 b S  0-Y

u\;-\).ul{;aﬁ'._ge-()'-"))gb};@acbdjﬁ&&@#&))@d}‘ﬁﬁdﬁb)}@ﬁw

= = cd =

cd
AL o e e (Sl ST S s o el

N1 . LSl
kel y=—— , 1st =10*Nit , 1INit=—;
. Cm m
u\.&bda E = fL COSHdQ c:jb..f cL..a BER L:é ;jo:..a cL.A BE

MQ»}\&;M‘*Q:Q\Jgf\.@\ﬁé?b“ U?O}‘OL«J(&? s‘ﬁwtﬂgw'“')b
.Aﬁv\.a\}ﬁ-rﬁq-ov\p):‘}gjajg;:jrig-@l{
u.a&&&;.?lé@\&l.bmQL@;&MJJQ@;M):L;U:SGQM HUIPWY BT
1(6) = Iycos6 g oo okl ol i adali L mlie 5 S

A



cbﬁ)}mﬁq?)b)};ﬁ)u\.& =|O

O & asl; e 5 o=l

(UGSl bogue 9 Lder ¢ Wl y0 ) by ulyo P-Y

Saza OT 51 (55l ¢ 355 0l B (6, 55 5L pur &S5 o S

/a/ (DLS oy e s (Da)sss o ol soltie 5 (Dr) 555 o

sl v.:.hbﬁ- ety

S

q)t_l_&
P

P=@ + +P, >1="T+"

15 wal g oS Ol o ys Sy g 41 G b sl i S

@ 2 : : .
pT:Er —> Pr%=gr><100 O O
=% % =22 % 100 Dl
Pa=" = paA)_Ex Sl Sa
_ B _ ot e :
pt—E ':>pt%—7r><100 DAL e s e

)‘M)L&é}&%‘ﬂﬁbuﬂw)éjbjjﬁ&‘f

°“\":'°’\2"UW|(C)ﬂd,ﬁb)&JJ&UQJ‘JWJWCE‘“j&J‘W’

14



(o bgy cpiled Y-V

ad b 8 s 55 st 3l e oSG kol 4 A e

Ponlal
313 s Sl ol gl b g Wh gy oS 555 e stalis
:%wMQgS@(Y
t SR Olmio 4 598 gl (I
i B i j5 &gl 53 c bl O e 2l 4yl s 45 S|

Ig = 14C080 1Ll ol bUatar »ods Sain )y Sud
sy,

A=0  on ol lSul gl ol 20l sl Sl 4 4 55 b

Ep = OBZ 42 bl g2 B by s iy, oas s Tg = ICosa: ol 1Y
I h
[ EB:h%COS?’O(} :g;.&\.sr.:n\jsm Cosa:a O s
Cosa =~ = —— Ssls,l 5L

OSCZ—d— PR 0313l o b g
_ la h3 _ Igh .
Ep =12 % 3 2 |Ep=— el bl

(h2+a2)2 (h2+a2)2




58 el gt oslial gLy Slonlos ploil 53 s g b ol 51

D S0g0e Dlxio 4 598 Wb (&

&11‘%\:._ﬁ~ y \T\é’k
T S L S b e el et L bt K s s ©
R L0 3l o ) o andl a1 5 WAL AL AL a5l Koaka 55 S
/ — Ig — _ Io
EK = m 9 IK = IaCOSG - EK = WCOSG
I ly o
EK=O—I"<‘2COS(9O—a)=O—I"<‘ZSma Il el o O+ B =4
—_ I_a 2 3 e . J— hl F
[ Ex = h,? Cos“a Sma} Dol sl OK = “osa G L g
h h : _
Cosa=2=—— Sina=—— (&L,
r ’a2+h12 ’a2+h12
IoX
Ex = Lu?, I r.:a\?
(a2+h,?)2
P e Ol (Y

ru;)w4§|)6\M&i&ub;).uﬂv.g\ﬁjﬁ;,),pw,;m,:pm;@b,;cu.u%ﬁ
2 by dmlomn 4o OT 0315 555wt o (L) Sodd ol 03V ¢S Sl 0353 (0 Jle 5 55 wlis
lalleg
orols ST g, A Msr,w,\@ﬂuﬂm
H ‘T._"_.-.- : EA:EA1+EA2+EA3
/ A / EA:Z?nzlEAm PSS sk s

robogy sy Jme A-Y

:H\Sﬁ@ﬁ,ﬁwsmg

g



Olas 1y Calises (gLls) 4o 45 ds S 1SF(A) L b asly e 5 oy la sie @
.VUAJGA
E=f(a) dwobcas , slis, s o ®
SQTGAQAQ&JQ:@@Q&Q&}YJ\@omjsgﬂfjj\:wfj}j}iiw °
(IS0 LUX) oS s (gomio pls 5 dns g0 OLE 1 Joudlty o LIS 4 )5 55 U
B o g e
19 R (SR 398 DD 2 5g8 — )

W50 &S0 5 it some. Sl Doglize OT Hliie Calibes Slgar 53 5 )l Cgr Sl sle 55 s

‘))ﬁ”}ﬁ‘)ﬁﬁ@aﬁﬁ)é‘j@‘Q?yJ}JQvL&)‘VLE.A%CAG}JA)JSV\AJGGQL&;

Qucq_b&udg\jjjsawdﬂ\gww.mjw@CL:ELQJ}J—&\WLM}H;JA)'\
A:wéwj)c)ﬁﬁﬁué‘j.ﬁ;@yjﬁbOMTQNJJLLEJ}OJ‘)‘QT&:«WJ{UJ}

sl ok o3lizal 5 Jays 45T Cnlgdiny op 5 Jgeme 51 (SS ¢ ohB gla ete 457 5405 5 g

b)j_;J:;_‘;q:Ls—::;:.ﬁr.:.;‘j_:ﬁcr.:_&l.zo))j-"c_._wbQ‘)ﬂjﬁbﬁﬁdu\.&)lﬁéb}.ﬁ&@)b;‘:\du’.ﬁ

=S 0 ) JSs Gollas

@days | cd s oud
4 .
v YVe
Fo Yoo
40 \Te
\Yo \Ve
\Oe \Ye
¥lo Lo
\Ae A

(Cml 1 9 as) oY i sl

ZC.,.w‘o.-\..i'anQL&J;ﬁY)Jd‘j}thﬂ}ﬁ)’%

YY



:L;L;L;u@,a%

Ly oo Bl iy A A )5 5L B s gad 53 Do LiL ood (655 5L S )3 e ()

.))‘.«U gL.:&;b 4;

...\.AJGA.SQwsgsélfgésw&l\u)bcﬁ&\ﬁé})}amSdil.ib)').s(\‘

"J‘:“@rf”ﬁ@u&’“*’-2"—13“4-5[5‘-”«3"436)}’*%‘-356"*‘)2:;‘2\;-35

do:@‘&%@%&)‘%d:)}bM&)‘Jﬁﬁlﬁ&&@&&lﬁaﬁé‘jY;Jﬁ

Yhe -
Yeooo
V8.
Voo

be-

"}"i’d‘V?”J:pjujj’“dbjj@ujgébyu5;)413\)'OT)>4§>}5

S j‘o;)«.&bg‘,j\]\fw@):coﬁbg%wgk";l{

J}.&L;ar.w)ﬁ @'JKJQ)ﬂbwc#Q)y‘\AJﬁ&aﬁ

s"r-«)«ﬂu'ﬁfbégwﬂ%@“ﬁﬁs“ﬂﬂéj‘f)d‘@)suwyel&" Sy o5 Aoy o

cMQgL&.ﬁa&f«gd}bdb\:Sth}\széj.MQ@QTQ}ﬁJJ}}Jﬁ

25 0k 8l s i den 235 s 5058 gl 4B L Dler e 3 55 iy (e

Ayt oy 082 21000

Ty



S0 LV K Bl ) Jlie y g b gomte plas 0 Y K 5 Jidn e ST Y e
LEASEB sy, ods pals oo IS0 Gollan sl a3 8 513 (6 20 YV plis | s &S L axils
'V‘.‘.JJT‘:"“”"

5 iy s
I - | -
E=r—§ =0 ¥ gl » > 300 cd

:V.Ub..\..i:l{@\‘\?' S Olg V0 Y o aag L

Yeorlm Yercd
E _ 82 =79.83L
1940 x 300 4= (g T e
V'W"Lm e ——
000 582cd
Iy h 2.7 .
Ep = ﬁCos o Cos «x= i 272— —— =0.707 —» o= Arc Cos x= Arc C0s0.707 = 45
FO sy Gl p s Side some o) Ol opl gl O=0 il Ll W&l a5 L (2l 4l O
YeroLlm YYocd 1l el e 15225 cd ol
YAyl _1940><225_4365 p
m =T 1000 o0 DE wsl) 55 g ol
_ 4365 e 4365 V2
BT 1258 "O%* T35y T 40X

E=f(a) : dold cws p liigy Ol Smio—Y

P QM)‘M‘VGY&QUcM&jJFWbdv\.&éli)b

f20l3 ) JSE a a5 by b o el Sk,

a

a
tg <= P = Arctgﬁ

rt



- . a0 A . T ¢ . e IS F
g ey A R B Pt P PN TI RGN Y o PP T REI P ISY JUNC. Y
I 1000 Lm
|= I XD
1000

I ?

(o gnS O 58).5 50 oo adedin | ) ol Al oo adeiin (650 5W0) e ol O sz ol 5l

I« X h

1
R -
(a? + h?)2
B 25 s s 4 8 el 582 581 Caliie jpalie gl S
E.1

\ LT s s
[l o gl AT
a) ’ oY gl s Lt jasie E=F(8) e ST uimas

e 5. 558T S Calibes SLlg5 a1, 5 Sl Oy W B ete g5, 5 @ slae 5L (D)
15 o 3L plas o Y gLl 5 sl aals |y ESF(Q) poie S gm 58 s 1555 25

.J;ﬁ)ﬁjdey}M“{‘)lzf(a) 08 I (s

a a I
tg OC:E —>o<:Arcth E=h—°;Cos3°< = I

B Eh?
" Cos3 «

(Isolux) .8 gs5l goue - ¥

Sy oo ol ol plp o LT olidsy S &S Sl (BlE pikin 0K oS 5] e
Sy o8 aie pir Sl laoee ST (5555 sl e 5 e OLL JL b la e ile SV

g;.w‘@)B&W})be)bﬁ}jﬁ‘d&@ﬂbﬁ)\fJ}.&‘Sﬁr.w)cbj‘bdﬁali)b

YO



AL gl s) S K sls &7 Sl (Bl ples pikin OIS 1S ol omte ol
NZ30M ol S dsy e n S JE 5 Yy

! -1 - . . P
(WYJLG#,-(SJ:‘U"‘SJ‘!'J# Lr"""") .Jy@r-w);ﬁjj Verr Glnus Ok

.V\ﬁuw\mAajfjkb,ﬁb&u,)gu(ﬁ;p>g:M\J.ufw;;\;fgya\tw,\

RGIU P SR K ’) :1000Lm 6‘j \:"-"’Y )}’ &’“« kf’w

. a |1 (cd)
e

e Yoo
g Yo | ¥Vo R\/?
7 th=¥m
AC S { Fo | Yoo V¥ cd
4 bk VYol VWe

¥m 5o
\0e| Yo o
VAo | A
j:‘ .b.w))J &L&j) R (J‘
he3 38 Ry iade
=om
= tgx=2=2=1 = «=45° > '=235 ?=1000 Lm i,
a=3m
8700 Ig 20445 V2 g
Iy =235 X 7000 = 20445 > Ep=13Cos® « = Ep =—7—x () = 80.3 Lux

.W}T@@.\fba@iA ot U oY (63 goe (gb dols il A aboi 55 (o

5 iy i
a=VITT152=V325 tga=2=C0L0 o a=30° > I'x=270cd

8700 Ih .
Iy =270 X 750 = 2349cd By =15 Cos?30 = 169.5 Lux

Y¢



SALE . 5 K8 5ks ?=1940 LM 5 0L 2 510 W Syi5 b ol aniy o oS5 Y Jlie

LW .9 C 4B
S a1y, C 3B A bl sy, ous (L

%)}T@JJ‘)QT&;&J‘QLAJ;‘)}%&LS)yoJ.ga(u

byo‘f@'dyW}@;)éﬁwa{LJﬁﬁ;uCM@W)JQM(‘?&‘W;‘(C

sl Sl |y (glgy e STl 3,5 )30 dbig oo

S5 Pr=%25 el co e s Pa TW5 s Lol oK s 53 G ey S1(s

i

4620068
/ 5 - OC =BC =BK = AK = # m

X= O *\AY _)S-\A Lﬁl-‘“‘\‘) JJ
A= | 0 =0Lha 5 abiglas gma)
R=0a=12m

o Yo' A Pt QamNYer 1007 VAS"

da

I (cd)|Y¥eo YVeo YYD Yoo VYo \Wo VYo Ae

(@ = Veeo Lm gl Jso2)

A b ol
Ey =24 Cos# slrid>
0A
E,=-4 x1
AT pp2

1940

x=0 ————> [;=300cd  oesl)vergln [y =300 X = 582cd Gesl VAP sl

E, =

oy X=0=45° , OB = V67 +62: 1B i sl

YV

582
122



lp = 225 X 0 = 4559cd  Ep = “>Cos45 = 4.49Lux

u..iOC=90 39=003 0c=6v.’s__)‘.5c4.h546‘j

lc =130 X 0 = 252.2cd  E = 2522
(1) 1940
nl :E_ 50 =12. 9_ :“-,*‘YLSJJ‘“J@%
Px—  1940x— .
Ne =22 =—12=19% oY S SU olet

4{‘5@.;Jﬁf,bs,uggw,,;vvdzﬁp.gpﬁfucMﬁ&uwgu&gs\j@aup

X=0 ,0=0°; r=0C=06 5> ldn w3580kl 2 am 34 oIl

P el e (e Ve 50) 1=300cd 2013 A=0 15,5 Sid Gomte )]

P = “;t = @, = Op, = %70 x 1940 = 1358Lm

YA

I = 30C

I, = 300



oy Wl 9 B &l (S maudi( Y-Y-Y

Gib 3 s b b s Sy gy K5 o ey oIS el 44 45T (655 5L ke Sl 4y a5

Gl Jse b 53 eyl ool s (s o OLES 1y s (gl 45 e gomie) il byl 5 b Cad oS8l

U gh (o Gk el ) S g o8 iy STl I el S e o) Olnlon

YU s oS 6o 0l oy | ol (6 0,8 (o8 HLs o) ¢l aaiia
Y Ty s

Vefe Q.5 s e

foo5 gu_¥. LS i

5.4, Frois s i da

Qesyes Yoo s

(S 5097 99) (iig) S CurdS” (5 5 03I A-Y

1l oy Ol b 93 4 5358 (o 0l (G058 (S5 58 Sl enS (S 051

(S dmlio b 5115 oo L ¢ S Gllan (6,8 03101 4y 318 OLudl i O g 10! i a5 ()

A=Y=\ dt’w&to&fmmbd;@eu%f,Jj.g.?utgjif;j(:)‘xb»‘)vjlméqﬂfj:

S S iy g Ja L5,8 o o3 lan sk 1) (6o sla aaS (s ol 53 1S5 S (Y

ST o )5 S SN b sk 03 4 (5 0Lz 68 Il G b 1 el oS (655 ol

Yq

LS < éﬁf oj\..U\




4 gf.o’)’ )9 SN 6; o 31t (L

ot Dy Sl ghae 5 S (51l o873kl ¥ G L amslie G b 51 Y K s s
Db moslizal 5 Ko pillas S5 58 5Ll (gl 58T
451,L;ﬁfoj\b‘ggng,famﬁ\?@j@m(,w,jsbuéu”,muwv

Jﬁ.—hbg_s—“;jf)“\—s""&.)éﬂ)‘)éfjx‘dhsﬁﬁSWﬂbg‘lz‘)dTﬂw‘d}W

Jome 31Tl ol 5335 plp (S50 (5 o b oy aints & OT o 93 (605 (oL, Dods

1 =2 | doslons 5 |

= == ! A 2 53

A
Sy taston uae™ a2z S mSe 3105l ol oY

ani daz

e o i (5 Seslact (sl Jnagias ¥ —y S
te¥ &0 (S99 W (6 5 oIl (&
S I g FIRERY- 5 NV USRS PR S8 oIl sl
ol oty i 050, L OT sl o o5 558 o JSC5 S5 5050 60,8 K Sl 55 )
&;\_ﬂg:b)\,sg,ﬁﬁ,Tdo;yb,;bﬂuﬂ@a%v.w@hym,,;j@|

15 o0 o pl 930S (p Cmlen 0 ST s mla S (S oS Cond 4y Y ditns

6,j4)up4_w,@w@\m;&uc_m,~\w&aL;i,bj\&&uj,amsbuam



o U1 ol 5,8 dlous 1y (558 4L ST Ol oo 2oy ks pl (6,8 o3Il L 5 ol omnlize Y

s il 3 bl G b aglie 3 b 51 g 4 0155 (o0 02 1y 5

oS grd R s (bl Cou VN 55 5L @ 0T 5348 55T Cml Ly 5 5L 25 dse b 51 015 (o0

Ml

t 2 U9y Dl (8 W5 oIl (&

a.\ﬁu,j;&w@\);.ﬁsdﬂ‘5;0515\&;ﬁlpdp;mmw,&ubgm
QuﬁL;ﬁfoj\,u\gj@\&u,,chu;)U,uu.‘\s,\;s@)bsﬁ@\iﬂ‘dpcbﬁom

M@W‘)&M})QM‘

Al



293 Joad DY s & g

s 51 1 0T BLS 15 03 5 06 15 0T Caliinn (ladoly S i joi | 55 s )
Ol oS OT dlg 5 S 55 5L L 5 Ol
?g;dﬂ\(\ﬁoTM“%&mwu Ay

C i So5 oL 5,5 Db aal, F

€l 6 8o OT s 55 5 S So 5 00 O

Sl 455 O daslons 6 5505 5 o S SN 0,0

s g0 S g e 5 S Sl a1 0T dlaly S gLy, s Y
?%;&iﬁ-}: A

LS g Stk s el 5 Sds Aty A

S Y O S LY

s 5 boijs)UU;a:}f@&“;u\yu&u”;umﬁ@b.n
(e 55 ey (g2 MY

Sias oo O 1y (G 4 oS ol sla gomie AV

S Ol 1) o5 A gt 1 (6) 5 Sl Arlons 0 e N F
S’.u)\;wu%,?.u\.\f)jsu:sﬁ,w;\uéﬁdqﬁ*&.\a
.v\:,u@.,:j:Uuw‘yusgméﬁfo;wu:w.w

S 0Ly b,y s 6,8 o3Iul by &G AV
..-L:luc;.;lj&LSJJQMJA‘)CL:»}\J}QJKA\;L\A

S 0l 655 e (6,8 o3Il 6l pay &S A

Yy



Z(}bJ«a}LsLA(ﬁj«S

w5 g S e B gl sl 53 oS (o5 HW) 55 Ol o e AV s b Y 6 5 ey Jgdr —

daya

Yo
Fo
%0

A\Yo

V0o

\Ae

w‘ﬁ)é;‘.b.))‘})‘}

[{cdl

::\(o’o (.Ml{@‘y‘}j\hhh ‘5‘J{dj_\?)_.\_::§4..~w‘>;n‘)&_ﬁ«ﬂ&dk))&tﬁj)&u\-& (J‘
Tou

\Y s

VYo
A

ﬁ\ﬁ&);ﬁj;)ﬁ&\ﬁ)\Qu\aﬁgmj))ﬁjjﬁj%@fﬁ?X‘f J\a.)\‘&_)‘;@ajjd_‘f
sl ) Sy g )sd Ry (ade g Gl Gesl B v ve HS5 5 93 Hsichia s Ve m

wyd 1) sl s 1y ey Jamy 53 glidgy ok (Ll
° \eo _
G sl Gl 1) s aie ey ) daala Gae s S5l ) Fsia (o
Yo Yo
Q
- g £ A z "
b 1R ;
n
Aé Yo P i3 q
ﬁﬂ -]

:g..)w “Lgb.v@wb

&WJJC)M6‘)&&330.})&3Afwl:w‘)ﬁjoﬁobbdju\:’-Luﬁ&‘ﬁ&ujjdaﬁﬁbw

A oy wn 4 L5l LSS
5 i el G LB ki & O_ O
; 1 LE, e, |E. |E, [2E | Al
s L Y ‘
R A O '
Y O )
b y S sl e S8




S g 5 eI NYe 53,8 e S YY e S s T /FY OL s iy Y eSS — ¥

JJUL&‘)QT@»;&)}QM}@Y&)‘yo*
Dl g el i e (Bl Y0 358 e S5y ol 51 ST (B ol ) ¥ oS ) Sge e —F

ubé-éflsd@.))uﬁlg.)‘gﬁ)bwy;M})J@‘WHDK\D“'%\{'C#)JW‘YJJJ

LY

Sl jin Y S it s WL LY elad
V#@Jﬁcﬁ\so@s))b:)ﬁ-)}swﬁw ‘)LLVUK/\' b}u)};QvL&wadQ—f‘

§o sl co K 53,05 3 e g me Bl B alols s ls axdy eV ESK e S 53—V
WYJ}JQ-\.&-\.Sda}\}u..‘oJJ._:.éj)j‘j&@j)@-\.&éd)ﬂ)‘éﬂ&b“bWb)))ki-b‘s

o A Aol 5 T sl bl 13 K a5l g2 Y Akl 53 DS YF 518 (Y 53— A
Lol ahols am 531505 5. S Ol 03 5 o )b 95 Sldg, Odd als 5l 3L VP WY

58 ol 50T ok 95 Sldg, i b als I 3

JA&MJ@JS'JOQJ‘}JY@WQ)UFYWGQ&‘M@»&}\J&J&#Q—Q

ey (0 S0 LS

Q@\).ﬁe—?bﬂ&uj)&&&(u

vt



WEL TN+ o b8l oo Bl g0 0 NS YFY /P St )3 (lls (mbaw—

SV s aie Sl @l abil 5l 20 kol 4SSV r 5 Sl 4 (sl ab e & -

Yo



P g Jub
39 &bw
‘-U—:(UO‘)S@bugif-{\“Uﬁ~=,~°Vwﬁu‘f«‘-‘@tﬁj‘ﬂu\e@@)?)ﬁdmjﬁ@:b@‘

).sA_:BJJJ\:MJM)M@chlf).saz.l&Jc&L@.ﬂ\li)b4:,.'2) é;ﬁ\su%‘ygpu«{

)\J_Su_..«)ﬁU}_AJ_.,o_éO_i\u\:l)AJMl{GALgJJSLsLA:ﬁ:xJust\i.xq-LgLAngY4:.35‘3()1?

)‘émJéiLQ—..!-"N 38 50 oedss Sl
) ¥ 1 H 1
sl Lilkwd  shwd Sl slesed LS eSslesed

Hrero 0auSSae  Sielle | |
) S JUR ¥ PURESY DAY J'**"ﬁs

miteT oY e Jhs )
Lo Y gaim s v ) Joos
e Lol Slaseie
PP o 5y L (LI
Sl g es) e 2S5 e (©

OT b aS 5SS Slela ulal 1y oY e 55 283500 6,8 03100t adsl 5 5

Y



ouufﬁ)éwjbb' cd_gvb-)J)J}&@w;c)‘u\;‘b)ﬁ@\kaJ\wwjé

(C!

)}J@Lgﬁfo)\vb\cfﬁfyiu\;gwjaSwyg;.&.&:-)é(&

5 b Sl a5, (S plear i &G 031 0L 1 sl oS a5 K55 (&

Lsﬁfo‘)‘ub“_s‘jﬁdﬂﬁa:s:)‘)w‘ﬁﬁ).}jJ}&@O%JH}}LML&&)M\JWLAWY

e 358 on dlie ab L 55 L5 (68 o3I b Cand 53 5 oo Ol (23 K (oS

ol JalST 23 S o me Vo

o e g;..\;.._s).; 6‘5‘3"5/"‘3 (jiufj;-:]lf‘:;.lb) oY g
Yoeo) Yoo Yoo 1A aiud ¢« wly yoo loais,
VYooo ¥ Yoo VY G ey voo yloanz,
fooo| ygoo foo Yo s ¢ ille ylonid,
T¥ooo Y fo of Gy ld gy Wl Foo ylidym sgus
Y¥oool fge Yo f4 sdnd ol Foo ylids s5u
Yfooo| £oo Yo 1o s e g Foo Hlidy pusw
Tfooo 1o Yo Yo¥ i y oy gy il Foo i poow
T¥ooo Yo & 8o Sly Ao HLidaS sy
Y¥ooo V¥ 0 0 a5 5090 lg Foo M Jlis
Qooo v /Y Af Yo Sly vE/AF sl
Fooo 1/ 44 FY SlgVE /Y ey pls
fooo o/¥ ¥4 ¥o wly o /vy o sds

Lo shol wlasin v — ¥ Jsas

YV



FCUTICTIR YO PN T UL i

A58 G das e Ol ST dalsd ST e b 58 5SS s s e

23357 50 Sl 5o L Lol 650 o8 s il 5 o BL ST JSC

o) | f we‘j“w S 530 0 g o, T (sleis S0 5 540 5 e
(;sj‘)/ \(;;/ (\J a0 St 5k 53 Les S 5 Lgadl 5 S Sl e Cony
g S Yoy JSKs das oo e o5 Sose a1y s 6550 adyl I
5 PRI v- ] Y WG P ISPHIW I PRTL SR S P o
;
(=) ()

] 1558 o cre WENV dslas Lo W 5 55 il
sy s S ey Sl Glees) 555 (0 are . D5 05 o0 2
Q\uu\q-ijgbja.-uf@HL:‘anJ;&uduwﬂS}Lf)y'}M;M&j}\cﬁwébb
u_“t:_wx.;q_:.laL_g\)\.sau@j)yjmwjo:ﬂreﬁ.s)b:ﬁjLg:.\a:.aL;jJJ\C}JaM

.J}w
AL g an b gl ( (KS5S80 Ss a0 83005 S LS

A3 S5 ol 535 g0 sls J5S e U Leadl (55 (6 550 3kl ot (501> 6551
BPEE DT Wﬁ@“ﬁ%@wﬁﬁ&ﬁvw&&@%ﬁbﬁx
A s

S 5 S Y S sy S g a5 Cnslie 53 4 S Jlael 1 (S SU1 (6550
= TS o Ll 4 oS Jl s sles S0 5,55 15 0L )5 5 s S
358

Lo it &S5 o5 a4 S 5 el s Dl sl (S Ba) 55 40 sleed 655
DSyh o bl el

S o g gDl sl Al 4t (o a5 ]

YA



0550 g ya s gy g WA

3L (ol SIS Ll (e BB A 5 50 S pade 0 OS5 L Al
d@)yugjul.@ﬂ‘;‘)agw‘a‘ﬁ

gilo Ol Pl Lawg 3o Adg TV

e b sl Sl 535855 s SIS w e o1 (gl sl STt Ol
@J)dwubaﬁgbbﬁ@o%ud’&i})ggwmJwﬁwzblﬁw
ST e Jie b eSaie |y OT I (5l ia

W)l :T QM‘J}#&}MQ}:GM}QMW&S&LA)T)}EMo@wwwo‘j}'
-16
J_aC1=3/7415X10 LJJJ{UJJWJ_:V.N:—Q)‘Fb)JT cﬂwrcydjb

el S a3 5 G = 1/8388%107 5 m e e Dy e

Ty Job b ol e (2xl OlgF O ok i lod

. T
20 x 108 /

15 x 108 ol P aiads 65 el a8l Ls gd e db>De
slady sls oY g ad i s e a b oo
10 x 108 w@ubﬁb‘j’;yt Q)b}- b)bbd)‘}b)‘ b
Ol Sl a3 8 55 038 o odaliv ioeen

G‘:”Cjﬁdjb)bju\&éﬁcydjkb o bw

¥q

15
g S — g Job



sl J“ng e & ("“f-;"‘ abois o J'.’Nb Sla Sl a0 55 5y 00 J.':f\.,b- @ ::j.,f",

ST oo o (G 08) 808 Sl g dsb 5 YL

0 YL 5555 ¢ (sl ¢ by a0 ja 8 e a5 093le cOVIK b (sla o)l 4 )

55 oo A5 A

PO g — Rl s Ogil

s o WEOT' el 4y ol i OSG miald 15 IS dlonn 5 ST 056 31 e3lizul |

;;,\J}L?,;Tc@f,uﬁu}wﬁw\,\fcub\j;\@;@xa\;W (slae opl 43 oS
o R -8 .

a3 ol Ol e e 2 ly 5. 7445 X 107 4l u il b O 5 0p 6l a5 o

D}J@QJL@N‘L&%Y@)&‘})J%‘)J‘}‘
Pongihe plurl awgd g8 dlgs Y-

\)&al_fo_l\jx)b%)bbmﬁ°9“rﬂ?5‘ﬁ“§d*‘:’“u‘&L&Mu&wéuoww
Yoor Dol s 5o (s eddl (oo moe sk Sl (b 50350 0300 €) om0 0L €y 0 b
otrwv_w?~/\°h,'|.u\4_zu_:ai“;.w\~/\°F>j4>aTL_w}u)\m¢L;f)js%b &l g oo lS 4y

DI Ay S oY F-Y

5320k e A3 DI 155 A3l (0 G 0L e S s DI atali s Y (I el
ng_bw)tfj VY&‘.})KCUWB&)}J@M@Wjoﬁ%th)‘ﬁbng

Al



\—A—:")"\—J‘Ld")“'\-"d)4‘)1:‘,‘("\9){‘5%5“)‘*\-"&;‘Jb@J&)\:ﬁyw‘y‘)lﬁh‘

AL oo (SO S (655 ey 5 e 5 (S5 00 OT
P18 Ay By Y (pges Olisle) (Sf Ay Sy Y Sl Y - F -

..\A.su.aL)Li.}b@)bﬁgd}léw)l{)bw)%‘ygﬁidwuy_y (e

-

7@?3“/ L—c — s s

X?n@f\nmmm ; / ,
VY foo ; ’
///' S P~ D R B g

- H

b i Z
LN -

& Y-F-Y

:MQLgAC}Sj:jMQ@WJJTﬂ)‘Uw#Y Caled (slyls 5,15 edge a1y oY

h))byéhwytp@‘wuugycﬂﬁﬁs‘j@a:.a
ST e sl 6 g (SO ST sl g ey plSowmal (O gmsD B oy

g



{PTIES Y g
oo o3lial (AL gl Cog ol S Lpd o atle il gla K84 by aY Ol aid

o 3 JK8 (D PS 5P osle g5 6l A dil o 5 S 65 o liST pnd g g5 s

A5l
o2 S ol CaY s VL Oy sl Y aid Joosd oo asle alldl b CuY Lol Ol
Koy sl Y g e wtle syl SIS Caglie &S Cdew alind 1 0,S e 15 o 0L
o oS AUy gn el 1y ied s 5l e aied o b s e 055 555 L,

Sph o (S35 ke talS

ol 518 3 F—F -t
Eel oD s s el s S a1y Ol (slpn ety s ST 51 6,8 sl sl 12
TOH)'\J:_.L:{L;LAQ)\J;-A_?-):):u)ﬁj\uwtﬂﬁjmwﬁ)@bﬁcﬂ
JUisl S2alS™ (gl m Ls dm ol 51 sl aiS ey i gla 38 511, ades ol §  sle a0
o3l (553 SLa o oy 035 4823l 5 sl ) Sl (S b5 08T Syl
DS S Sy 553 (o oslizal a8 039 SlaS s 4 JSin Sl 0555 05 S 5B LS

5 or o3limal b (bl sae J by (655 0 PRIB Gl Olopidas ST o pates la oY o

Ay gl 0-F-F
W}&j.}C,uw‘ov\.&o.BLA.I.w‘&i&'ofﬁb)(ajij‘rwj“db:)‘véJﬁﬁ 4:3)‘ LSL"“ g,:ﬁnyié

°J-€J,-C-~°‘OT)\-‘.*{)‘-@@03_9-3VSC@;M}(JJKQ-JJV9OD)YQ935ML'r..“&u" /'"V.@.a

Y



.;ﬁ@esLtM\faf&)y‘oﬁ{lf4:,5\¢J:A§Q)\J>-4>,-).>)>¢QT.>J§)KNQ>J§

...L.I"o\.fsagL;-J&\Jj\f)LﬁéjC))\qu-)scuuiﬁc&z&@qbdﬁjh

sdalinn 35 o551 5 Sl a by m gla imte )3 45 shailes
03 s Sl 3l st 05T Glaslis s S HlRe 558
e Ol s (o el V8 ) andl K 550 (gla,lid
u_ﬂj_m,aLg,,_bbd_;b;\f)ww‘ﬁufcw\g&

WMLM‘&))&%YJKQ)‘F)J&&;

ﬁ;@o)‘.b“\:.:l.‘;)bcbcf

1S didy (Sl oY 30 SW i I F—F T

PER CENT LIFE

oSS oS hiles
AalS S5 sh e edalin
=Y Jleelildg
FalS 0L oy sammlyldie
355 on oS Dl adly
o eSS L AT o
S Olgss Conslin e gy 8

=Y e (s ot o

| o
{l_,'_._-.q.ui- J._i_.‘.hi.nf-
F Y
1060
80
60
40 Nl
20
PR o e Ll il )
0 20 40 30 Batna J_:,,J”,Jf L v"")‘iﬁmM@OWé\e‘) oS o
80 - 77— 400
. ! /(.
;ii | 1/1.//'
77
3 ‘ / e
. 1\);-‘*0 //;f/ 300
o) v
52 ; =
S \ //,.—/—""'
:3 5 00 — == " 200
_" }\' ya\}ﬁ,_z"” '/14 i
13 == 7Y
3 :!\‘ 60’ Q\)f //‘/// ‘ ‘r 100
? ,\33/"// \ I
3 A j -
[ﬂ\ 20— L ~Ca e e—— 1o
S e | | ()
1 40 60 80 100 120 i40

LS..o_uijLﬁJgd.o).)

las, sl o 5bdy o sy A USe

S K sl o 2l
SWs 3 e Jlesl U

La el 4l wc::; o]

fr



jw|ﬁ9@b}\ﬂj/9~ ))¢@ij)'[qajbcﬁ§ d}b U’-’-J:":"-‘-’ L;dl: 5\.’.’.‘)7.*")3 cbj..fll 6& oM\.f;.A
Sl Jse 2 Syge 4 Oy oo adl s dal gt | e Jsb o eS8 b SW70VF 5900 5 YL

s wly 55 Y 50 56 4 slie 5 pe 0Ll s ol 55 5L

oY 01659 Ob 9 (19 058809 I By d I ST Y -F Y

il ol Caglin « 0T Jld 2l axdy 3ed 93 ST L8 5150 55d e aNe SKhys 4K shilen
b o SRS 5 s Ol b a3y
S At )d o8 5y 908 :)_.i,wa\_:éjfjﬁi): Celw Vrvvsgds ol atdy sl CaY jee Jsb

-LJ'-:L: «<* gray )_9.: o/ Qs dﬁisj gray

{00 . —
o —— —— T oles s ol
! ¢ —— ; H M —I
T —— 6 id
3\ X —— — > Iy
9 °° S5, L
5 -
. B
‘j\ 3 60
1A
-9
40O 20 40 60 80 100 i20 140

R e A R R R T R RULL IR RUY URe gty JOUES I Sy L o

adgl Cwoglio A—F -YF

oLl Slodle R =p7  asl a(GB)esle iy paie o (J b b oY (S S sl

Yt



Cslie Los Gl pdls oY Odd dg) Lg LBl (e oS Caglis S (5w e glin) J gl abamed s

b oo A

rSiluilely > A-Y Y

alaly b il el QLqu-c(JJ.w C.JLa-)é:LG Sles H> Ol Cwglas 05 9 VS 4 4> gl

%
QLqu-) asl ﬂ‘ﬂ‘ Cnglae (Las uil.:”‘j_éb g:,_»y O Q_.fb)) ij 03 g sL ) I:E
Al o e

1D Ay Sy oY Sl p solas! jlg Ve —F -

So5 oL Ay il 1) (B mae B ol aujay 4t s gl oY o a8 4 e oS Sl (65U
ool W b b ol Sy ¢ oY Caady Baae B aipp 4 dt Loy Pl @0l g
sl

0.8319hwo 2087

C

V =Vo(
o ran Dl kS a4 a=D
oY g iy ja=C

Y el 0l 5=WO

1S Ay Sy oY Elgil Ve —F -

3,8 ol oslinal 5y b 4l 51 Joane

...\.:.as.a6»J“ﬁ\)é\W%J:\J)L&SMWUJ&boMMQ:OMc.&r.‘wl.g

Yo



e LS G ol e Rl Ol a3 aS Dl V0 Gl i sl Ol g sl 5t (SIPe
c),jt_?uﬁ..ufwﬁupt_?‘}_;b;t_fgug%y@yuéu;\f;\@sj\@@@
%ﬁ{;gpamﬁs@&ﬁmwl(;\ﬁ,ﬁu@)ﬂw 59d) 7S Oyl amys S Y Ol
s S eSS gy el iy Dol a3 oS w2l g 53 ST e A5 eSS sy 5055 e

oo 5 ../.- s
'M@uidﬁJﬁr‘&ﬁJ}“@

jQ‘)ﬁJﬁVOJ}J}-&)}oJ@{jQ‘)M\' UO‘}S}}Y\{Q)‘ﬁ@)JL&wYJ‘)J

g oo oslizul by oSal) 55 55 5 Sl Jgame ls iy gla oY 1o Y Ssd (g jes

D o Al by oY
P 50 (O yI1 4udss) 1367 58 & Ok 2 sgas ST 50 595 g O-F

94,1 53T O =Sl esle Tl s L
Sl o3l iy 68 it w21 (550s
SHPSYECTSPE NP K QgL JU W,
534S Cul LS s 31 65 e sl S

id VI‘ é_i_ij,gwjl_ftgl_':;:;é\—@“‘—?-’))—;ﬁ
— — |

s o T
5B g o) ¥ 10 SSa _

Lol eSO ol 58 5 adss oV ol b

b o e £ 33 4 5 AL r O pb o s Sl oS (56 5 s 35 ST

.\_;fcu_.“;,}J_{J\jau¢ﬁuu|)fu_pggﬁu>};§n,~\U_Q)'\:m_s‘.\_?lrlgwy

La 05,801 &S o 5 58 0dd o3 0 Eel 3 g, S0l 55 a0 Jlas!l 5Ly Codstl Sl ol s

b 5 M5 T e Eel 5 56 )

g2



Lf&ﬂ)\b)ﬂ)d)ﬂ\d)ﬁdaujM\fowc;&a\&\_?dﬂjjléﬁV\Slrlgg;wy

335 a8 005 05 e 503548 el ag SN 53 3l Sy oMt | Jlas
il o OT (SSU Lyl o 5 0T &l - 5lis 8 g5 @b phads b

S e LS 5L el o eslinal ¢S ST 58 505 psaslS ¢ it co g S S Jloms b

o g 0345 Wsd 0 S5 o (655 o 5 ol 4 e S (g e (s S5 3 53 )L
e S HJOMAF 5 2 OAR Y 555 ol pal Lo e b k53 5 e S H/YOYY (3 a0 Jsbo
A5 adnte sl uilS 5 535k (n plawil 5 5V ela 53 6 o VL laslis 53 uST e 5
2 lesr oYy 45@4:5)5‘4:‘3—“11;55))3U:’:ﬁ“&bm)wﬁvawwygm-w@
sla eV o5 4 and s g e SV LS 53 5 fw 4y ble dd )5 o g e (Sl Ve L

S o 5 e

Ll o AT Y (S S e slin O gl g plonif L g 3l a5 gl 0387 087 s 5L ]

S0 1 1S S 3 3585 Cliblowe oY 31 ST 5358 o Ol i 5 0L i Rl Coge oS

S Nz susliel &G IAC W5 55 5 Conslin &G 51AC 55 53 bl pan 55, oo oo Sl 45l
w‘%ﬁ‘ﬂ%@j&n))&wu\iMJJWbulﬂﬁUd@ob@‘d)ﬂ@YbEJym

s
.xﬁ@mﬁmsjsgjlf)swéhwy

Sm Y s e sl oY e AT i S e 55 0L e s S gl Y

S 25 iy g i 6 S o b5 ST e 5 Sl 5 Ok e F 0 S Q6T Y

YV



ogu> Jbu oY -V

Pogu> JBu ¥ (ngoe Ol V-F-Y

A8 e a4 (g 5b a4 Tl o 0313 OLES MY IS 53 0 5w Y &K e Olazs L

L sla,lis U1 b s 58 o sl 5,058 51 sl Ol Gl oyl 5 Jsls Ol 93 slls Y

g_f\.;-@l.@.ﬁ‘j)))g_f&@‘.d&:&bd_,.lfi‘g-).ﬂ"' )jbd\.@i’)\f@))),@@"*))-b-

S ol

Molybdenum foil seai

Fluorescent powder
coating on hard glass
outer bulb

Lol glaag sl

Supporting metal
frame for inner

Molybdenum foil seal

Locating dimple for inner tube

s ks il (ol Ol Sl foats ()1
055 5T S (oS 5 0 (Slhn o 5 355
AST e 3l OT 4o (51U ol au ¢SS (¢l
S s 55,8 283 zole ity 5l sy xS
5355 (or b Sl okl odmny psidd 5o
S sgm 4 45 )5 b p sl ST 10T 55,
P PR PR - PN B SN IR PR |
55 S eSS ool slay SIS S S5

osliul 3550 (5510 ol (gl aS 5405 1 3 SWS

S 355 oo dili gy Sid 31OT s el L 5 ool (650 b 61 &l 52l )l Sl 3,8 a3

Jrmmer Sl (ST o fas ST e Ol ) e Slem e b Sl plm &7 Bl Ol e 4

93 e dbob s jlsedge w8 9L (Dl am sy LaT e G ulse ade |y S5 Ol CbL>

355 6,8 S 15 lgtend OUELLST I 550 oo 5 51 Joa L;v-")‘f Soles 3l ol

YA



g By ¥ I Sl ol b Y-F-Y

23l oo 339, g ool ng Sl s I VY 5L s 558 e s Y e LIS 5
S 008 050 4w 0l 3Ll Sl ol BLST 48 o slom | (gl m 48 30 e )5, 0T
Cle an Sl ol 3 g e 15 ol 35 1SN 95 s g B A 3 5305 e 08 S T
QUu;t_iﬁwu,pg\,_uﬂ_w_w.o;%_wpd(vﬁ\,_gsw LY )l Caglia
.aj_jau_ao.x_l.aoj_f)Tj‘u_&l}é_<_1)vju_gT)j_;coj_:.-.»v_{)\_iégL_l.oa_:U_:{\):m)i_fu_d
35 oo Dm0 pr dan 4B O LY s 5,5 3058 e albogor fow oS 4 (S
e a8 Sy 335 (a5 panb Sl 55 80 535, e YL OT LS
L5 s dal g gy oY G sdmms Joos L 55 oo Baals e 33,8 ka3 5 0L
aidsV U0 Y g ame 5 i 555 0T 53 4 o 05,5 15, 0Ll 5 5L 5 s 5L Lt
55 45 o oo U 0] ol ol L g5t oS LS a4 (eY U ST al g J b

.J}.w
oga> Hlu g{wy)é Jé}aﬁ}‘)é;? 9 (8195 0 4@ ¢ yos V-F-Y

a8 0 eedd g il Celw YF s sad> 53 5 515 (6l o s Sl gomul e
by Cmnd el e 0us 85 5L s A e ealiiad o LS Sl el g (slas s S
35,8 i slgea 5355 (oo 3L aekad (oY pae 40 48T U s p LSS (5l
Sl Sl s 70 L 00 LY mal (S5 0 g Sl 4Bl il 38 Y as g 57 i
SLEY-F JSs s (S p 55 S LS Cleayopr Cle amopa oV 550 (o 2alS
Celw B 3l s 0 2alS Ol S e absMe a S (g 5b Ol Cul sl b osls

.@‘M)J\' Jjb)))}g{wY‘t{w

¥a



09> Hbu ¥ yoi b f-2-v

)¢_w|u:;a_ia,,uwu,“ﬁ,\_@wyg@x;\ww%@\Ji.:;\&i,,zu

ch6‘9))3‘.:\_3.3‘)‘.'\_;}_,4}‘))_;)"5"3\5‘)‘4_1&!)ut{‘rﬂb‘)j)j_;objwj.ﬁj_:ﬁ&)‘u\_b

Jiuj_ﬁj;)}_:4_:bkr?fo))_:duwobu}_w‘fwﬁ_md)‘&)b-ub&‘)

40 ‘ : ! 40 . ‘ .
I . L B T
TR A e e e
- O H i [ E— — o‘ 30 ! e H i R
]'Q ’ “ é 3\\ R
I o I f - ) ‘ T ;
i 20 — et L 20—
- 10 . —_ ~ 0 ‘ m_hﬁ_ﬁ.},_
O‘;- \"nd’-“;‘.—:\__/” U Of’..\" e LL""_:;_/,*EV,J ;// I )
Tao0 500 800 700 400 500 800 706
Aol pae Jsb sl - g Job
(1) (<)

4.3.};\’;34_,-,?-1_:\_;uTsu\_,uuuu_&jjjw‘ﬁu_i1)>ﬁ})ygayv_{uo}§L;:«J.Q

ST e onlil 0 g sl oY Lol jen (gl azd ) Y (gl I old gy Ol ys ¢ (S

pi—)

ﬁ}#?‘)i»";“mf »-»etv G:f;‘“:‘; )L—‘" ¥ —3\%)5““

g by ¥ (Ko Plwg O-F-F

sju\;ud‘ﬁLdJ}_‘foTaaéu.?_w‘jj_w))‘u\_nj\

DS 0 055 b s 61,2 C 5 0L 2 03,8

sph g5 5



Py Jbo gl el Y-F

L LT ol Ol dn Hlid 0 m (slgee¥ Al Olaz w15 51 S Jle (slgeeV
‘)‘w{‘)\m o‘,_:q-J_ﬁo)N_G L@;TH:—\J g_)l_.>-).§4_<g:,_.w‘ u—i‘)-’)‘—“;—i%—:" Lgl_@.y‘y
Sl 0535 55 5 p sl 55 (s 55 Jpere (SLgSas ST (a5l G5 Ils LS

juU_,.ﬁau.aj.;.&a;Lb)jJ_icJ_w)LraJ}_é-)\SQ)\J}Q-)JQw;JVLS'DJJ_L;).bg;_ay&ﬁj

A AST e iS5 0 i e U b 53 amT 50 5 diph e an e Ay 5 b e e
el 5 4S8 555 s dd g e o n OT (o5 0 i 5358 (oo e oY b S 5
LY ol ey o Dolg o s I Ar s g an Ol Frv e s g ol e 2l 580 55l (6 i
ol olidg) i SUas )8 55 g Lip s e amtlu Slg Yorr YO La o3lisil 55 055 1l
) WL 53 05,8 e 5 eslinal 3550 685 lgilet bl agr 4 S5 5 B

Al b 8 )5 aslizal 350 0n Jotls b (sl LY

o sl Sl CwY AT

05538 seper 255 4 gt LYl 53 it o g 5w (sl 4 Olazs L i 51 e (gl
O S e Jsb 4ids Yr B0 Y ol JolS 0l ol 3,8 e 15 eslinul 300 08T gl 4
u—‘J-«f-"i}ﬁpf)uéﬁL@f‘ﬁa‘bﬁ@&})ktd}-’%wya‘dﬁé“\wcﬁ;@)ﬂﬁ
b el 685 5,5 48T ol 09, Kn +/OART 5 /OAQ S 25 o dsb 5las oS e (Y s S
Ve i VL 6555 0 LY ol ol Sl ioin 5T 65555 s L g0 b () &S
Sl i LY ml g () 555 00 255 e S5 0 035 YL o8 4 sls Dy s e )
ol bl 3550 3,0 e Coanl (0855 48 glin Slglous 5 pslas 5 bl 03 87 )

oo - “ . . . I - - . . W -
Lpd oo M5 00 2,555 b SR 5255 (o firems G5 )5 b HLiS 5 s e 5o LS

o



330 U LT Ol a3 5 a0 35 55 LgeaY o 58 Lid 558 20 655 b Y L5

RUWINK S INPRTST 2

2 B Y 50 8 ITL Y Bl o p 5 9 58 s s gl Y

o p YL S US e abl 0g S od s o 8 515 asS 8 s LY s V

alowil o 58O gl 5 g

8 6l 63U 5L Sl 5 S (g oS bl SIS Sl e SIS L Y s v

Jﬁ@o)@w‘oﬁ‘ﬁﬁ)r@ﬁg))w

20533 Sk g;,.o')’ -r

Y s 358 e o3l 055 58 515 sl a3 5 S SLS s ek gla (oY e 5
55,78 b 5 gl oyl O 5355 e a b aliies gla Jpb 53 5 il e 55 gla
S m Sl e mem i o Sla e ealinad YU HLas L LS S o (6 U 55 pas sl s
uwdiﬁmjjg_;zbgﬁg_w\r;‘yu_{i;ﬂ)uéwj\~~~TUU\;Q}_&;&_;_AYA_S,S
5 les o onlital ot 31 il s gl 5 &S Sl coslinal 5550 Jpb S an AL 055 Y

.J;.w@,w.JJbo}iSj\f&)cOﬁu;wY)j&)mﬁé‘ﬁ
Sls ee Cele i A L55\\/ QT,«:«

O o 055 sla oo I 8 Y gane o sl e ad ) b 5 ad ) b s sily Sl 35 L3
U)JQT&L@‘)JJJJMb@ﬂ?&‘YL@JTOMA}\-«NJ})}J_A;J\Jk;ﬂj_:.dwl:ﬁ*ou

AL (o 0dd Jao SY 5 i Sl (g5 35 S

(A) ¢



3 adse 4o )35.0 Jolgs VoY

G 3550 Y p 55 0 S )58 ¢ )

(8 5157 03 281 Wl g2 o7 (S 56 g ) 39 ST 5 55 =Y

(Sl 5L s i 551 5 SWs 4 LBl i dsb jd amr pa )Y b Y

(Cls ool g2 Sl (6 2 S g g 3L 2w ) s ) ol ) s —F

(Sl iy 03 7SI O Bl 555 S 55 sy ot (o3 2SI IS8 )55 1 55 -0

(o113 5L (S8 (sla oisS S5 i b 5 i S5 4 L i S8 5Li Hin 2 )58 s -7

USWET oy 1)-Y

Lgd oo e Lalsl @l g2 )oST o bty ) &S5 5l g3 08 35 UL S s o gla Y e
)J\JJJ_MS:)_CLSAu&f&:\yc\{@)ﬁ@\o.x}o@ﬁ g;m)jléosbj\djlul}bch.wj
253 A3 ga e ol U 7 (6 S5 n sb 53 5 5 AT p Dl AL UG se b
g odls s &5 a5 305 15 (FIV B Y10 ola S 53 Bay sS01 e W) sl
4y i3IS 8 Gl ok o gy ST o bl 03 2 (2l 4 657 sl 5 0l slaceS)
U LS el St 3 2SN 687 (JSC 05 55 487 ol Jumto 55 581 (6l 53 )3 68 557 4 9
wr\_?m,,\_:ts)\_@uﬁsugﬂﬂ54&@&);5@@\1,;\)@”@,”\;r\?a
A L ) ey oS 3503 g g ki ) G g S SIS 53 AT e mble 0 501 i s
S5 o 5038 3505 052 505 5T 58 oS ldie 505 50 zo L OT sl glpa dJ nl 5 b S

ubjﬁsng:,{.‘u\.hojﬂmubjﬂ‘&ujbbfj@‘b@bjwb

oy



b S & St o5 Sk Oleily 5V 09 Sin /YOYY 0t - 00 Jsb 53 pens i 56 51 5o
'LA}S'(M‘./.'F Jﬁ""‘")")rsdl‘..”.')wLfd“_}:"’.'“;""yd:‘f“ﬁbc_}“-j}bdﬂ‘V‘i”’&’."ﬂwﬁ"u)b

.@‘Q&:E}MLJMJ)ELQMg_;ﬁy)boﬁj\asli‘:.w\u&j:}d

Y b 5 10 5 Bl s gdoes 0 s Oyl a5 ol 3L Il 4 0 HLES 5 ST 5 gdee (gl
s ol an s s jalote 31,8 Sl am,s PO B P 5ads 5l Ol &l do 53 457 5 g0l 4 5 L
48 3 ai it 5 1 Ol (il b bl Ol 5 Laes Sl a3 4 4 5 L oS
.:ﬂ%b@‘j‘gb@jﬁﬂkq-):gbﬁ.:\irlqd‘é)}bc)lﬁ-@&ﬂfduﬁ\

Sl o SIS Qe LT St p35 Sl o) 00 s o3 s ¥ ol (6058 080
sl Cel Ol (Y ol e Jb

iy b sla el any sl Y gl 4 iy gls Y 05 ST Kl Sale ol
LT s Ol 53, K 15 Ol ol ys 0T (SLal g 5 5l ol 457 ol ok aistlus

-u\.;‘)‘b‘)‘) 4.'.'.&) LSLA ;,AY AJL&.A kﬁaﬁfwj J}&@‘Cﬁ-u)‘b 41.54) L;LG WYJQ

Cdwygld S ol (Sl ofy Sy lie 1YY

Ol oS 3 gdome &S g g5l ol y IS 4 LIS o Cblas s (oIl oy (gl iy o (gla Y
= s 0L Ll 5, Kn 5y el S Lyls Calten gl S50 ol ) LS iz Sgoma
5 geme deid )l gliS

39 wlul 9 o0 o 3l of y als” 1-1 YY"

ot G S VY U Jlesl

93 G b S5y sl Hlae (659,59

|
4

L

|

S0l oly udS s g3 B 5 SU

W
fea]
|zl

INYYY

?

a8 (o Jas by LoaS slalel, L o1 ol J S Sl vy g S



o185 5 0T Cosmda 5 035,008) ol 5L8 O o5 Eol 5 55 o Jleel StAMtEr 0Lea G
o Jbast 5 0T Jols Jie o 0 0 8 el ¢ Joe cnl 51 (86 Sl w58 0 0T 3 (SS S asns
D lebob o ol 338 B lasy S nKo w93 5 b 510L = )5, 4 43 5 ol s g
Jo1s e o el 95 b eSSl o9 oo T ol bl 58 O 05550 5 b g iSU1 0555755 ol
23 S5 365 (W oo LWl 5 Jols s 8L ahas .aiS™ oo a3 1) ylke 5 ot 5,0 G S
J=1s 5 By oS gs s (S SU g8 055 515, 6l S cpl seds CIg Ve e JIA Y spus
JE o bsosh o oser i o QY SI0L 2 5 150 et A 5 Dl Ll (SIS Y
AN BV Y e 55 S o e et/ ) g ) s LS Oy 5 05
@t\_(&g;ﬂLgsaé,pﬂ@ﬁu@uﬁyﬁ;wab.gs,”;,;;wj&‘@\.Jﬁg@
o ledl 457 LBl (gl o3Il 4 LL L oS g (g alb i glin ST ol i le o 5L ST (61 5 s

33 8 Sslonta Sloe e ST 51 0L o 4Kl Oguks ST 31 OT v 53 53 (633,55 36V
23350 o ad 88 4 o gsly sl Sk sl 368 gl sk 4 G 0l ol S5 p3Y
OT b b 9558 moslizul Hlie 015 o 03,5 YU gl Cp O3l 5.l 5,5 Ko o/ Yo 550>

Ol > bl g2 0iaS™ o 311 of yuds™ Y- Y-

)Jd@‘dT}J&L)‘Mm‘Q)w

?.L.'(H rfdw‘)bchEéubjj:’Q\&&'

_ 53 0L G ltel, WS Rews

:}J_:Qh.\_ﬁ).s%;\_@j\a\{%ys\f:}&

oS e Jor Ol LS jlactel, S L pls e oS Sl v 1 S 9 L@;T ;}‘J_la‘ )\f R o g 8 gf.ny <la

4

00



3 ae Eol 50 SISl ol J S s 58 aalsl 3 5 28 G S s Rows o 8 5
.,,.5@)1;:6;;)\#.@;&@,audeuﬁ,wg;;w,éw|,dw\@gfucujdm
5l 0L LI RS 0 8 il sy ooV oS ey olite ol )3 475 sl a5 ey Ja

31Nl ol O Comiygld Sy Y N T-Y

u_ao.-\_:au Qg)}J)U_a\ °‘)L‘Li)‘“’°‘ ab uj.-b C_J.«u)}lé gﬁ,uﬁb obﬁj‘-’ﬁ‘ a\).\?lf.@\.él.awy U‘i‘

.

18y W 1y S gD (S o NPT

o,,_&u;p;daué\ﬁpjz@wuaip‘pgﬁg&wm,;ﬁmwy&ii,;
ST g g b ads (Y s Ll oS (s i S5 AL b 4 T ST el sl s i p S
O)L&N“M d?)ﬁuz.:ﬁ.}d.&bf\) 6‘)‘36&\.&)).7\.6)}&.“3‘;)‘)}@ U'i‘ Lg‘jbﬁksnoJm‘

S ey

D959 sl ST 18-V

JoB 0Ll ot gl anl a8 g s e Bl BH300 Y s S 000 Dlss alis gls Y
o Sl ol 5 SKen LT oy g g (i Sy o5 plos lss Jilus S S aseis

ST o bl Sk g ek,
03,5 BLSIL T sla 0L o 4 35 o aslital (Y YUY (gla £l 51 ST ol b 1

S e sle) 6 Codestl (Ol

(A}2



wgc&;rsqw;uquxsuéu;u;w@yaﬂéu'C\ﬁu,:@;i;dz,)ﬁ
.;,fsg,\;osm\>,y,u~g cﬁ\&)&hg@&w,ﬁﬁ@}a
..\..5@41.«\.*3)\96&.:)\‘)u.lb)ﬁcb‘}&@ab@\w)ﬂswybjib)u\qg&t@m\f)\f)b

ST a1y 0L (PO 4l e (S g il I sy e S

1_@1,o\_iﬁomgjmu;asmpG‘rmwium,ébusm)uﬁduﬁtjsy
L ls eV (oo pd (o0 0liligy (o guaine o jind I oa OT ()l Sl JoHs mlaw a5
abomo o5 (5555 0 g b (orrlin Sl ) 4 wiadi S (6,8 0y il sl ool Sl eslind
wdmk)\:w)‘_;h%‘ﬁAfl.ﬁa@fwé\)bhy‘ﬁa\d;ﬂj\g@.mgf@j

2> god ool LT 1 ls axdy (gla Y sl 4 Ol

&)‘JL@.}TJ:‘JJ@6,«9))‘)ujéuwyja‘jjbuwyd‘éjyoﬁ

oy old (S ol 50 Ty ks VY-Y

)g&)wbkuuw)\_{ofjbu)\fbdwdﬁ&LM)ijthwY&)ﬁa}'
S ¢ ol ) sl 6Ky 4 il o pds Ol ailny ol osle LS 5L S o355 Kas
Al e ol

(DS L o el VAT

¢ (VICOSQ) 5551 055 Sl osdhe smio (sl Lo 53 Lo guades il (slajl 525 o @ ils (o0
&l 4S5 e 0 2S a3l 55 (VISING) 6 0S5 015 358 oo L5 a0 31 ¢ (6 s Lo gy oS
‘Mbg‘ﬁmﬁ&-’;‘3}’6‘j}MLG‘UT4€,ﬁ¢>‘-’J{.“)_}¥’”UJ}L’}"-’“\:“°J-Sdfﬂ~°

ov



Wil g 487 ST ealital gla 35 51 cla oS 5 pan (slaslite s 4T, 015 ol 03,57 o7 (sl 1

Aslad Ol 1y 581 Ol
PS1 b oly s PAl o587, olg Pa 581 015 sl s

PS2 b oly sPA2 587, olg Pa w81 01505l b g

Pyc = Py — Py

P;; = Ptang,

P4, = P,tan ¢, ]

-

P;. = P,tang, — P,tan ¢, = P,(tanp, — tan ¢,)

V2 V2
> Py =Qc =3 =1, =V*Cw
X
c /Cw

|:> Vz. C.w = Pa(tangol — tan QDZ) ﬂ”:> C = Pg(tangq—tan ¢3)

Cospl = 5—;
7 Pa :> h
Cosp2 = =

, 0 = 27f
V2.0

Pa
(p; = arccos (P_sl)

Pa
(, = arc cos (P_sz)

:aw))bdtkﬁyggb)y).}:;x

Pa=;;.do\):+ &gﬁ@f&GQ‘}S

OA



J.;.oT'f CJ)YY' 5&3))34@\{@@‘3\' QTJ.L»:Q)VG&QUV' WJjwadii' 1Jl;'.o

ST 0L~
(S5 4 S8 s o 0l (sl O3 b b alonn o s
P=40 w
P=10w
V=220 v
1=0.4 A
Cos 91 =7 I:|,>Cl>1=Arc cos (0.56) — @ = 56°
Cos (0, =7
C=?
__ Pa(tanpl-tang2) _ 50(1.48-0) _
C = = = g, = 486U = C=4.86f
Pa 50
I, = o — I,= e~ —> I, =0224

Al o BT OL Sl ol 534S 55k eedalin YUl 4 a5 L

QJT)"HVGJA&;}%-Q)J\.;)QU?' wYﬁQ)ﬁS&AYM&w)anﬁ&JD—YJ&A

.M\{@'/&@ﬁ&)ﬁ%ﬂ}@b\'

Pa=40 w coS p; = % , 0.5 = 4(:;110 - Ps1=100w
RP=10w

5

L =—2 ] =22 I, = 0.454 A
V=220 v V Cosp1l 220x0.5
_ __ singq _ & _
Cos (p1—0.5 tan(pl — Cosy - 05 - 173
Cos (p2=o.95 tan(pz — g::(:;Z — % — 0-32
2 .

C=?

0a




I

Pg(tangi—tangyy  50(1.73—0.32)

220x%0.95

Vel 2202X50XTT

0 _0.244

b1 b Y g

Culas b Y Lol Olasein

§ ez 5 O sble e

ol W5 )5 83 (6551 ki - sla L3
?g\;di;ﬁdu}wfgﬁmw,“u.g}:)y

(s 552 5 Lo b ))S el oIS 5 a5 056 L OT Loyl 5 <SS, 0538
S0 1y e A il ahals O 56

o 52 1y ol a5 il e ol (6,55 o DL

ons e 5 |y e e S5 (G5 0 5 S0 LS Amlons 0o

q

ol r‘u\f L;‘ 4:.3) LSL“ gf.ny gﬁgl&n} Ll‘J‘“(\ v

s b sl iy gl Y (gl ()

?%&Miﬁdlii}» Sl ol eslanal Y atiy (gl 5 (g5l 90 4 SI(VY

€305 6 31z 5 T Y (gLl el OL > (VY

o 55,13 (6 50 4 iy JKE(VF

NYGIOWE g:».ay o l> ui.&(\b

s 55 15 ET Sl5e 5 oo o £ 1551 (V9

ez 03 58 g5 SBOA

Q&;-m:z- m)ﬂﬁj.s)\.&éjﬂ\‘\



oY ee o VL 5 655 0 eS8 LTl 300l FOb arelaslis (655 oY U s ST
$

(V=% Jle) T oY (galal 5L (Y)Y

Yo t‘f slsazdy ols WY C\}?\(\'\‘

U 5 S (G550 Y Ly 5 (VY

Sz 58 lo Y s 5 5 e (YF

Sl plus” ol E5 5 Sy oS 3 gudoms 2E(TO

S 58 s adss Y g5 53(Y9

Ol oIS 0 g Sy Y 53 5 A 55 ol e (VY

€ 0 g 5l Y sl 5 s Ol 2 (YA

a0 g Sl e ) a8 JI(YA

sz o Db oY ()5 L 5 (o o a3 (S 3 gw b I

C e 3l Jo ol 5 § S om0 g Sl Y 555 3 &) ot | (%)

§ iz 0 gyl VY ey O3l g Calew 2 (VY

Sz 05yl oY LD Jle Y O gl (VY

A PEPU PPV EXR A PPORTRSERRIR [(

s s 5 |y 095 Y (VD

Sy S i 53 e Jel e (V5

Sl ol i amm 53 T Olekily o 5V Sl (651 50 a5l 51 50 (VY

CalulS” iy 5 e || (VA

TBL Gl b Oyl aem s oy 56 Y o | 2 (T4

P 2 3 Shas o gou 5 Tl 1S 51l ol 5 AS” 55 a5 51 iy 515 Y J ST lude 6 g (F

s 3 1y OT deslons 0 555 5 O3l 25 (FY
Mbyj‘)w)}béth)é&)x:ﬁoﬁ(\cr

A



Sl 455K 511 ol y gy Cny 5 (sla oY 3 SIS 6 o (FF
eg:,.w“b‘}ie- Jﬂﬁgbw)ﬁéquJ;)Koﬁ(va
Sl plaS” Ko Jom 255 5 Sy 0 5S  20l 51 (FF

o Joad Jlowo

"MM:. "'CJA‘;.&L_;DLW'/\ cb&gk;-b}wj‘aﬁ‘\q-‘).)\ngQ)‘ﬁ@))))ogﬂﬂaw w **‘s_ii—\

S Ol 15T rdins Ol 5 —

S e 15 0T g e — o

Cond ol JUy Vv e s cmbaya b el Vore e LEdg YT Slg Yoo Sls ady gla oY s =Y

Sl yir Y ol sl s3lamil 5y .l JU, 00 IS 5 me G
el /0 Q\}Sgﬁféébbdab\\ é;}?:-;'}f.m\.gjd)bf' G0 RGAPR AR w,}bw\!&—v

Sl Y (G5l a6 56 0/ 4 Ol o SRl ) — Al

Tms o SRl 01 015 s UL Lz — o

Y



poler Jad

(2bogy ok S 9)) (Slbgy Dlwlxo plil S (29

o @y abdi Sy, @

Comsd o) opole g, @
Paad 4 Al w9
jj,ﬁgpwowa\,ug,Hw&,bcu,'\yuﬁsg.uz@\w@ﬁj”a\;\
e &l 51 ool 555 o el a8 15 il ad e (gl o ligy Slolows clie I
:yM\yg;mdtf:wwbugzﬁibﬂ
.Jﬁo:b\&‘j@ﬂw&ujjuub(Mﬂb)@)udwja
18! dadi mbo 31 (Wb olgy Do
“\_f\;&\w;@amp&s - S ,J,;@t,ww,@aﬁwu;\@,;cuéﬂ}ggwﬁ\

Sy Pabais js ol sl (e)ijms”;;)upA@w@uu,z;p.;ﬁ@

o A 2 5d (oh dmles )
0 r
h
O p
1(0) 1(0) . o
Ehzr_szOSezvxCos“?’e .PM).BLS@‘W&)J
1(0 ) 1(8 )
E, = % X Sin® = % x C0s20Sin0 1P i )3 (63 508 dmio 53,

Y



P — ) e

w‘yﬂ.u)\g,!;,ufd‘;4,,@,ﬁ@aﬂ&u;,%,gw,-éﬂ/\iw)mvm%

.@\YlgLsLéérg):,Lp)&g\igsLé.ém}):)&ixlme o okl lyls
S s in g e n) ela (655 1) e das 53 5 ELr OG5 gl s —

‘V—PJJT)JJ-“S“‘*S‘,»&'-‘&‘-‘U‘){’)&JJ-“LQLL"Q)M‘U‘)‘*LP“@‘;‘_U

sl
(sl oSS s
250 250 8 250 8
= —X X X X =
En="gx1+2xgs /82142 RTIVEIvE J82+a2+42
11.62 .5
:v.i)‘s éUa‘ Ja.w) BE

250 8

En =4 X Gy X s = 13.09 5

CJJ-&‘-\J‘J-«»)SALBUQ‘Jkofybijub‘y\sou S.L“)“};{Jj . Jf‘u
B P I ETIYBIL Y (U P PN P

4X250X2TC
Eh =T= 39270 wf}ﬁ

o e A (S Laee 4 e 5L lalias 05 ST pdgy e g5 4 e opl

-’ﬂ@#b(‘fﬁj‘s@uguw@“@ﬁ\fM‘eé)‘u‘vf.cu"“f‘:\;5’5
5¥



s 457 gos 03lil BN alons (11 (6,28 IS o 51 ol il 03 28 e S 5
OLeMbl U 555 0ls (g3date (s gowin L AL O)late 5 idny seie &S JHs0 531 Y S

.;;.:;Lé:..-:b;i&-’.ﬁ»d}w\L;‘ﬂusbwj\j..bipsﬁydé\f

£0



PR b

Pt 09 b 8198 o ey — (2lbgy Dlwbxo
jMJ@J@JMb&JMQM& )‘&W)JQMQ‘M’S@‘QT&})&‘QJ}J’;&
el 0T Fsle 0T Lol el
Jﬁ@)u&uj)prg@é‘ﬁj.}ﬁ@obm‘&b&MJJQQWLQ‘J{:QJQ)K
J).&@QJW‘LAQ\;?@M})
jcé;obm‘cdbug}fu‘é‘jtcﬁwéj‘xb‘b}h&u))&v\.ﬁﬁéuﬁ j\cjj)d‘)é
wu,u;m_ﬂ&uwguJr:_-fdgua\w,bbL@T@J»,rﬂ&ugﬁgw
.ijf

SIske baos 65 olsas (b s lr g8 Ol ege Jiles

P EU S

el Joa L fl ol @

adglaya @

b Elr s K sl aup @

<amw@cpﬁjmﬁqu)kpw&ﬂwsyr:m;x;(.\; .
iz oS lol (S g p3Y bidgy s 1-0

ORI Gy b Sl Lo gais a5 51 (65l plamil kST 5 010 45T ol 0305 LS 4 2

Sl p3Y i i (glgy Dl 53 08 g Jalo 395 (0 YU LI b (655 (glgy D
ugp s en 5 OUSHI i (8 0, 5 (ol er Ll ol Sl OBl s 1AL (e 0T
355 5 ab g e
Se o e 5 5iS OT olds) Oludige Slosle SIS Liw g 55587 8 5 lhkul Sldy, s
S S gl pdige S O-Y g 55 3l e 55387 0T 0350 (Sij s L cnlize o

124



23 sl oligy b 53 aS el en, 5T Calises STUl (gl sldigy Sl (golgiin 5 aaS Hldie

by e T T I rpere e s
probie bl s canbasnt g o Jgaor g Guge ol el o cal aols 59 s | Bt Sl leangn el g Bopf Sl lesags T R I T T
wraee U pslan ol il et o salgans peolas ot y ol g bl s 3938 i amgs prtbin & 0l o Al Mo+ ant wita Tl g AR e il
T e o cagle il by ol Gl b sad daog Sy, Laigla S Bl LT San; plas by s oyl s
Vol el LS FL L | W CE SN ESN MRS g Slidgyeal Jyas A
BT ol L PU VL S S A SRR [P IR I TGP e [eeT ol o ol it s | g9 a3 e ibay i | sty el |

w11 YL T Sy, Lotige dasle by Sl iyl | BT Sl lesignnls -
Yo Lt Ayl
Yoo wld
e FULISL ) EE R R Euv. S whisyy coz poy Jias 1.l
54 S0 P PP Yoo Ve eyl 48 o
e r Depl P lmyy St foo b fo yo bia ol eyl
1 ._,L..L'.Q..a.u_.g ol Ya Ta- ]
Bl Sl sl aus o Yos LT 1e wlir=y
Yooa B¥o To Lja .S
e gladee Y —
V\Fa Yoo L1 o L
o Yo Sy peats GBI L0 S LT 0 sl sl s sl b= 4y
sl nlay it ) sl glbl 0T
Tre dea T4 -
aali; . s TP
oF T 1 5 | et ol il slamudled sl |y 8 sl sy Sty ad o B e g
‘ i KPEI £ e Bt L) .
ve o | (Bpegglel Spn b nlepaT 0T Lafaeis p oy Jpae ol
ol ¥
You &% s, ) e s
T o oI = B gy Slady, el ol gos
boe Too ._.JI,-J,..,,,T,IP-._._-..;,J:L;_SJ R A
;o plhe 12 i
1 L yoas bge (gof bale) Ji g Joor
L Qo L] P =1.4.1 i
; [t LY tae bira 8 g sy
ve Tea [ coppo ilalal ppansT  Lhey oo EYae b e sla B
Voo Yoo ofal  1F yowi s EPCEREIN )
1ae do A i 1 N2Y
2Ty Loy g2l e ey [ERETE AN
Leajlal y Sloa "
_ —_— - bty waz sl oI sy 8 ¥ Jgan
Vfan Aco Yoo ot sl Bale Ty
Sl gl ol asie slides g odaibiol aumgs Sliog, o wiS
I-Tlumination Engineering Society{IES)Handbook,Third editon, 962 5S L Jilas ,_:,-L'-‘-::J Sl glp Epolis oais y Gyl ‘.:‘55"“ gl ol

b9y dmlbxe Sl (o 9y T-0

Pwélﬁ,w%ﬂchoTPJ;}_zwum| EavzngU oy 51 ey opl o
G 0 OLid o, e wo CU 5 il o b oV L Y 51 ol (655 50 7 cil o oliss
02 Al e b Y o0l A5 ()5 5L S @ it o olds) ) mhaw 4 &S ke (555 )L
i 1 o5 5l JST BT ST 5558 sed plawil el 5 (s shos o en 8T) JT ot L
Jmes 53 (s Bl (0 6 0 2 5l () (003 BUBT e 5 L 35 sk 53 5 48 (0

b o33 b g i draloen Gla sy 53 4 3505 (Ko ala bl 4

£V



49l G alo3T 2 (wo o9t o9y 1 =V -0

La LiolaiT Jasl s a8 s pend (20lo3T (la gy LCU O gy 8T 5 0 g 2 adsl sla)l8 s
@u,'\du.sﬁq_tyéug\ul_ggguﬂéu@uhgdsugu,,;u;sqgaﬁyu

c‘_s_l.q&ob\.a;'_w‘r-«\.&jQ.Syw-’éu&@u‘SM@oJLﬁM‘&L&j)QMMJJL&J&iLﬁJT
255 ad s OT Dl
dilono 9 Salo3T 2 (o cpogd 9y Y- -0

dulfdji.\.?,;@\,\;,}sjé,uﬁgé;;\&yb;»)uziuﬂj&@ub;”@\,;
(o o3l o ldgy Olmlone 53 457 o ol Lgdlbl Cadinn s o315l 5 La 1 o161 (51
e fL )l g5 i (el 53 o e Jre il Julge w0 g 000 55
Jeolse nl s> (Ko G 5 bl ges e Ctlir Sl sl o Bl iS5l 5 2,0 5 dsb dla 1>
‘)\_@JT}‘oJu_ﬁ_w‘oj>=§Sgl‘.w‘od..&C)Jéﬁt};ﬁé‘ﬁcwﬁbgwb—9ja—FJ}.L"»)J
R T IS - TTR BT

Lad sl 31 oaliiwl b pogd 9y ¥ —Y-¥-0

ogh oy W 5 e 4 S KEGbI b b Las el 5l gy cpl o

K= W WS, s . .. .
T h(LAW) QL 2w 9 prefons Ao (i) 90 3) 30 )2
_ 15 .. . .. .

k=1 H(L+W) oot pF A 9 s 20 P )50 02

O o 3l i gLy H 5 187 mba 51 1 @tw,\h@w\u,z,; W Gl J b L
OT Sldms g Cadgmn « O Hldae ;3 Lad Lasli Lo g cu wd il 3l S 350 o db>Dle .ol
LS 0-F Jgds 31 oy oml 3 310 o 2 53 (6,8 (0 Sl iy islie g Sl S
S e 5 0-F S 5550 53 slona a5 Ol 3l 5 ol ol 055 oo solisle glS™ 7>

Dgd o oals

A



b 4 0T (655 JLa Lo s g okd oy Lz H 58 Side (doete o o ol 0520 3
& c(uaﬁdu\;{ﬁ.&:)vfdj.\.,,-juaM,a;,i\,'uf@\aua;bwgf}!p
oml 03 e 338 e oslizal KT L jast L drnloes )3 5 o |y (o lidg) s
i L5 i oS ol o 0303 gt 1 53 s Sloe ahiols ST 0 2
oslinul >l ST do o 53 b fl oz Oladr 53 5 e esls (MH) Gt a8 51 6T
.J;V.;Ab.‘ﬁ-
uféud\_wﬁ)g;_m,mau~/94§u_éubu¢%w,wpmwﬁ
(w58 eoslimul Cog o 3 sl glow

S 5 o B A SI(PC ) Caiw oSl p3lin (6l o g0 o b (Gubs O 2w VY 3
53,8 b 55 L e el ok 0313 Lo 6 4/0 HEW ) Sl s Sl ol s lie
CJLM.tl_&)\d\ﬁoj_e%féJ\Q‘QT@@:yoJe%J‘écpW;pC ol
Aol odd danloes /N (PF) (ST WSl o o 5 (e SLe A ) gl Y S 1L
O-F sl 5T 5115 el o o sl /) 3l e ST Sl g 1l S
.ﬁ)ﬂ@cm@

ot o b MK e s Elr Al S Wt o e S ST gt s
335 Joa S5SU 5 flr g5 4 (S oy ol Sl 0 3ls (MF) (6505
= OLES 5 .Sl ol 0313 Ay 5 Jaw g20 ¢ g (6l S0 SV (g Caliea i du
8L Al ralS e gy 8 5l i 5 STHIS S s Jb- g s

P by Sl plomil fol 40

L5 () LS b S1a £l o plisyl 5 Gl plisyl W 5,0 (L dob slis

.rgwc\;@\m%yw,(H))tscle‘@s,ﬂtw,\

£q

.0

q



Jodor 53 7 ) 5 o Jsl O g 510 (o Sl £l £ 56 5 (ol oo (¥
(Nf@ﬁ)yﬁbu)‘b@ujjij_?‘Jj'b.)a_f

Lw ) L
a h(L+W) “’L"S:i TR S s dap (e ) ¢ sl

K=15—" o s B b
U H@LAW) (s b Ao 5 aollns 12 5 6 S

2L 5 (PW)l 55 (PO) (i ISl ol 16 4 4 5 L o3l b g 0520 51 (F
A3 Yl PF S5 S a1 e s i A 5 0kl (5L
:@\bﬁ\,ﬂ.wﬂ@@“{}fu,c:m%,;m—fJj,\?ﬁ-Tw;\
CU = “7".’.‘}*’2";@-! X%ﬁ@x@'
Qm,:@b&,w;u@w@;@}:gb(MF)L;)u&%,@@.\?;m,u;\ (¢
.V:SLSA
S Sle s 5aaly Gk g Al 1 Sl ) 5e ke e gy D2 O J a1 (O

)
EaV=XXCUXMF r-:sgs“‘“‘l’“bugé)f

oY L Gl San bz v g bl Vsl i bl v gL ¢
r;@w:ﬁblﬁaﬁb‘u\ascub&bub

b Y sl Sop b S
th:..ay i =

o o sldas = —_—

4 0-F Jgiom sl O g 51 457 s £l Sloms dliols ST 4 a5 L 1) b Y Qo (W
X Ko 51, T akwls 4N e gl sltas 108 o omd o psT (oo o

:M\:ﬁn\)}cmffjé



Lw
=n - X= [—
n

X

el R
x| =

23 3 ABL OT 51 208 b o oS dlin £l Slomn ahiold oo L 1) el iy Aol
-ﬁ;@#ﬁ»\?u

X
2

)\ﬁsji\ﬁ-&ﬁwu= ey

s V-0 Jle

VARG SUIE VS P U SUSR S VS RS T JCTY ST PP N = NC W
0" g,ﬁj)‘ji.g.:’b\_w/\' CL&I)|).>)\SCL~6”@‘Y&\;$”QM.@1~/\"g_,'a§3~/b L‘b)‘x}
cu@@jé)y)uwjja"' wyjbb‘\{ a—?J}bY o)wt‘ﬁ)‘obl.a}w‘\;w|w§jj

S e 5 T i Cand s 5 05V gla Lz ol

:J>ob

8X6 . : ..
K = Gomere - 00 s ol et s 5 0

Sl = el H/FY oj_ga'g..gj—.o'pf='/\jpw='/()jpg='/Vc\/DLgLéjuaﬁ-LﬁLgY o)uaﬁé‘j
& ¢ et Lamn 3 5T o s 4 5 VY el 5 0-F U 5T 51 Pr=2/Y

:ﬁﬁf@#‘)b'/v‘)é)b

?
500 = e 042 x1.07x0.7 - ¢ =76190.47 .,

_76190.47

5000 :1524 L: Sl J"‘j’ a C‘J:g- Sldas

i



X-=15 - X=179 . L ol s $ o alols

> | o
< | o

s y3 e l S5 8 (0.8 X 0.3 = 2.4 ) 2¥/F Slows dols 31 « X jldie 545 oo obaline
”t?u.éuqi;)Qﬁa,pt.;_;u;\,)b,»;}J;\q;)mwu;‘:ﬁ@s\j&”ﬁu@ju@ﬁ

S o A3 5 IS Gl

iq—- tfi—e]

l I |
vl : W A1 ‘__-J.__.\,‘l

A

|
e e B T P MNP %

S v e s Lt o e — & S

ﬁ)%ﬁMWWJJJMQMJJJ&uj)QMC‘ﬁ\a)‘obw_w‘l_’ds;_w‘d@.iub

E, = —5000215:0'45 =703.13 .5 o
Eav — 5000%X15%x0.45%0.7 — 49219 wfjj

8X6

VY



1S 4l aandd Hf 00l b pogt 59y O-Y-T-0

Y :LU A‘t“ 274 :)-L;A w A :dl L"LS‘ /’3;‘;‘9‘)‘;’_1‘)_}
T
. ! hfc RO TING !
Pcc aiw 4o e v
/7 4 H Bre s s el
Pre oS ael <7/ ’W 1
- [ J hfe > thé@, Cu;;);
¥
L+wW
CCR :5hCCW Daiw 4l o
L+W
RCR = 5h,.,— 0l asb o o
Lw -
L+W
FCRZSthW :ufc\::»l.;;...lfp
,K@ﬂj\ugﬁ%&mé@,\:hm bl o ,et W Sl Jsb L
Cai 3l s 1 i Jome alsls : N NS e g lis ) he

SPCC Caiw gy WSl ol o U (Jolas (oS 5 ol b1y oS b g o b S5 ol o
=5 o il Pre ST g Sl s

o S 0-0 Jsid> 51 CCR 5 pw Laylgs 5P i ol Swl o 6 5l 1 Poc o881 o o
S S5 OlS0-0 Jsd GIFCR 5 pw lajlss spr oS wlSail o b 51 Pre w8l o oo
r.i))TSAC.».w-b

r.:)deagL-mea—9dj.«\})‘boﬂ.’%ﬂ&‘ﬁtijCR ¢ Pfc Pcc J.&‘Jb

vy



10-F Jyox 4 g2l o

“;‘”‘°VUTC‘J’~'L§JA&J§’LJ‘9’\>J‘J3|O}:‘”J"

M\é}f‘u\;-j(é\_b‘C_,_S)L;)U_&JE)"8ﬁé&ﬁ@'caﬁ)5&u’&o@¢)aowja

‘1‘“‘°“"‘TJKCE‘“J‘L‘°dﬁwﬁwi‘wfiﬁl’wduﬂﬁw'ﬂ’”
@\jz;ﬁh\' UN}‘&@\GMTRCR CyQ_,.L»JJ

g:,uw‘ OAAT '/*

LQ\J_g(CCLC)JLW?U;M&):%\F)(WLC)La)\ﬁsju\;iﬁ-)s%ﬁ\féu\&gw):
)"45(;.»:‘ojé.fgf..irﬁ')"@'M;g:az.:.z:-))gﬁ.‘fég‘ﬁ‘.C,uw‘oV\ATpr=Y'ij)pCC u.lbuji.}l.z.ﬂ

Wl 0 gy o s e adl g K3 Sl @ 5 35h gr dont i 5 Lyl s WIS
10-F Jou @ a1y SIS

4 e 53y (6 2087 55 O bl g0 AR 0 g 0 GBI 0SS STL 2 RCR 231

Al oo AR 0 S e bl g g s (o2 O

o 3 ot e el b el o NI e g S il bS8 I

.JJS@%@A&G
b o Rl OT s b adl o o 50, o 0 b bl WSS o s Rl L

Sl ol 03ls glST 2S5 LS O-V Jj..\;g-);@:;,dgﬁ\ﬁ'/\"j'/\ ‘,Lpﬁ1ﬂ5upfc sy

VY



STL L S S e LSJ"\-%-<5 e O e B e R 0 *

.l o TLLF (Total Light Loss Factor)
TLLF = RSDDF * LDDF * LLDF * LSDF * LATF * VF * BF * LBF
(il o0 Bsp Jeloe (o n 4

POl ol O (oS e w5 el o

( Room Surface Dirt Depreciatiun Factor) RSDDF
3 algT 55 5k s 3,8 Oud raxr e 4 Gl - slanr WSl g 6 0 (S e a8

AT o s 25 ) 4 0-A gl

Lgua‘cjjuéﬂf;;y@L;L“uﬂwww};L;A\swﬁsdj,\?@my\;;i—gm
Dirty ) e ss” (Medium ) L g « (Clean ) s« (Very clean) s s b =t )

23T (o Sy [ Ul 55 50 28l o ys ¢ sl 0dd oy (VeETY Dirty ) Cass” s 5 (

e 5 Call s ladaT Canns 4 o3 5 ((gldg) 0 ) 555 3 £ 58 o 5 O-A Jgd 3 — o

.ﬁuT@@MJRSDDF Sldie (Jgd> 05w ¥ 31 RCR

Pl 0ds S e )5 Rl

(Luminaire Dirt Depreciaton Factor) LDDF

‘5\J_3.4_1T6M;M4{a—/\pduwj\smgwgﬁcpam@wgﬁ\fw
GBS 53 e 5 e =8 J gt 093 0t 51 (0T 03 5L §58) £l (ol s Ul shate o
C._«»J4_;bg.ij_.,o)‘-’_';ucL;J:‘Jb))k}‘%&yﬁuﬁjabwraﬁdﬁfJ;Wb

'VTU}TGA

Vo



(Depreciatian Factor) LLDF teY g el e e

el e O S e w5 A oy b

(Laminaire Surface Depreciation Factor ) LSDF

‘)-""'\—*i'&—;)c,)b&‘ﬁ)'/‘\%-’j’L")-’g;{::-"“W,CjL-‘”LS‘J{‘&.LS#C}“"‘*’LS‘J{%FQ{.‘

.:ﬁ@@fﬁjb'/«/\bjb

Pl Dol ar e 55 Al

(Luminaire Ambient Temperatare Factor) LATF

Sl Vgana s £l ol Sl g0 Sy g6 Sla Lo Lo sien s £ 2 IS (65 Lo D)l 420

S o Che w5 ol s S YL Gl Sl 3 Ligd e il ) Ksile a3 YO Lo 3 17
Al oo A s e 9 AST (or et oS A5 55 se I b

(Voltage Factor) VF D5y LzalS s

M&uw‘y&‘ﬁu&bguﬂ‘J‘,.&L;AQMJ:J‘%))J&KV")”W‘)‘@)“}\JJJ&K

(Ballast Factor) BF (VL) &S g

Sl S o5 5l s S S 5 51 Sos 58 el b iy s sla Lz 55 S

b o fl o5 A g 03 g8 ealizad Sl ods 4 8 i 0T

V¢



(Lamp Burned Factor) LBF U as s gla ¥ s,

a g e an L) ;b 03 5 Lipd (gl s 5 Sy b 4y 455 s (Sl Y Jomn 65 5 D) A

A}AM‘PchM&‘wa‘)‘AL)‘)fCLthJ‘LSA‘MQJ‘};

LS b i 9y 4 2ldg) Dbl § Sy foly0 %

dﬁty}()yﬁ)&uj)ﬁwﬂu\:&|d)\rd§ q
OGS o pLis D) e ¢ (plis ,DH ¢ (o ,e) W (U bl Jases 4 b ss o LoDl ol 3zl (F

hcc = H — (hfc + hce) : FCR sCCR (RCR (¢ aculoes (F
RCR = 5h =~

CCR = She.=—>

FCR = She, ==

o-0 J}u\})‘ pr ‘pCC C‘J:».‘.'.w‘ (0
Flr s sRCRpfC < pCC oslis & 4 55 L 07 Jgdr Sl ,p o gl el 5
D=V g SV L/ i b ol PIC (ol s i 2l il (Y
930%))0#](@)@]1)&4)‘0]@;’%%@@ (A

CU=( ) o e o 3 (V) el oy

A%



S35 0t o b 61> K s (8

TLLF = RSDDF * LDDF * LLDF * LSDF * LATF *VF * BF *LBF

i 3| (glbs) ot £ 55 5 55 3,8 ahols Lasms (6 5ad 4253 4 4> 5 L :RSDDF —ay
.ﬁ)}TdngL.w.ﬁﬂLra—/\

O—Apj‘djjéjfw\éjhgudﬂcaﬁo);gC}SQAQ-)S\.{‘)ZLDDF—*/Y

(59l g5 alis

/A ot 6855 5 /A8 oSty ¢ 6 (558) ¢l s g s a5 L1, : LSDF— /¥
C 28T (o Ted & J sl O g 0-F S gl 1L s D)0 Lo b sl g e

cJ_<“.sL;Lmu:‘_;|ﬁjé_§1)\¢b:\fdﬁb4:'>):\‘aL:MQJJ:»@):L;\J{: LATF —4a/0
AS o eio dis Oy geo b g

L 535,58 oo paiie oY g 4 e K05 pislhe (sl 5 G ool s sl VR —4/9
AS o oo dis Oy o b g

ANl ) 805 705 6l 655 (nlin 5 g ) ¥ 5 50 &S g 6100 BF -4/
ST gp pattin s Sy g o b 5335 o atntie a0 At 355 o3liad

e Ol 55 (o oo oy b s D) 50 bas g a5 s s Y sl w5 Lt LBF - 4/A

55

VA



(s o Sd )y o8 L JS 5 dalgy 1OV

EqvXLXW

)
Eav = ew X CUXTLLF = 0=, e

Y slas 5 ol 50
9 s oY sl = m

N sl = =
ﬁ)”;é 8ﬁ¢§i‘5uwy;t.w i‘ﬁdgiu;))‘;)u"

Bl oS 5 X K 51, T alols 5N e gl slaas 81008 oo pmicon 5T

IR

LW
=n o X= [—

X
n

>
x| =

Ch;—w‘OJ_AT\;_MJ4_3dju\}(}JQP)‘&@ﬁJWWbb‘)O#T@&Wb&\J
MLQT)\,QS&%LSVJMW

. . X z .. .
N plr omaolt = o P S o A psbee gl s

va



(V-0 Jbo

J_:.é:Lg|)_ALg..\.:.34;-):.4254.““\1»\)ug\ﬁj,\:;fyg\c\?-ljmm&jj)l{b\—OJL‘..A
a3 YO Lasee Dol o a3 5 b s plo] eSS Jl a IS (6,858 5 s jless S
mlin S o 1yl eV ST oy ¥ st e sl Y 5l zalS S ol 5l § sl

Al odd ozl ot o Y 5 T o s 4 oslinal

‘el

hec=0 Do g e (i b Y O ()
Nic=0.80 : s ¢ ool (5 20 Sl A Ll 53 I8 s O

h,.=3-0.8=0.22 e el

L

+W 8+6
—=5x%x22X
LW

8X6

RCR = 5h,, =3.21

CCR = Shec = = 0

FCR = Shee =2 = 5 X 0.8 X ==

“\:’.Tg“:""""‘\"'/“vj‘f Pfc ﬁ'/v}f‘ﬁ Pcc c(a—a)‘;}a u,atga.;‘ g_A.L‘fp J}J.:»J\ ob\.a.’.'.w‘b Y

‘)j_;Jj‘\Siju_i‘bb)ba—\ dtﬁaﬁbuﬂ)‘};wg“VOJanﬁaﬁj‘Q\fﬂw‘)b (“
.ﬁf@c)@w‘@‘vw):?f‘cwjbo' up}.ocbuka-jJa-

Ls‘jf '("“ﬂ s Cwd @ ‘) < /YAD o ¢ g_,.ifp o-% Jj..l:— )‘ pW=O.7 9 Pcc =0.7‘9 RCR=3.21 LS‘J"

CU=1.03X0.386 oy 355 (g0 035 medi V0¥ 5l 5 0=V Jguler I el s 50 P1c=0.27

LQ‘J_’Q—/\ dj..\})‘ob\.n.‘:_w‘bu\.lTLsAgL.wJM'/\V&{%ﬂ(a—/\)djbéybwﬂ (?

RSDDF=0.96 0l RCR=3.21



dngi41..@\5)LﬂjJ)JTcC)L@?’-MA'C\J_?Ls‘ﬁ(b—/\)péuyd.aﬂw@‘l{ (b
LDDF=0.82 :l &5 5

:ﬁ,um%ymﬂ:p,.&f@u@;~/«AULSDF,~/«vﬁ|ﬁ\)LLDF (¢
LBF=1 , BF=1 , VF=1 , LATF=1
(s Wb polis a5 L (Y
TLLF=0.96 x0.82 x0.97x0.98x1x1x1x0.9/=0.73

LSl ol s sl JST A

¢ = EayXA  500X(8X6)

= = = 82191.78
TLLFXCU  0.73X0.40

82191.78+5000=16.4=16

,gﬁbs&u,))uoﬁrsgm\ag6@\%éu8ﬁ>wa—\Jmpwwﬁ

el Je 93 LSL"“ Cb.?_-

o2 oo ol ) = 0 Jlie dilos | Oladkr (Ve

I\l



:Joloe 3 OleMbl 1 Suiwl 0920 3390 98 L W90 (way dyg0 30 2 leddly
a_?dﬁu\")“’j&’“—*,{ﬂc‘fﬁ-‘”‘m

Gl s ) KT 033 Oy 3 5 sl Al o e w,b#;uqiww&a o o Jsl )l
S ol (L e Lo L

"\‘.’.‘ < Sy 0370‘,@ g.,.if,a .J..&L 3 t\jz— Cy}Kl’zlj pW:0503pC:070 ;\ N Jke

TYPICAL ! - T
DisTRIBUTION . i : % Trypicar LUMINAIRE
AND ! 50 30 10350 30 1050 30 16 30 10, O AND ESTIMATED
MAXIMUM o e e ' —|  MaiNtENANCE FACTORS
SpacinNG® CoOR¥FFICIENTS [OF UTiLIZATION (Zowar MetHobp) |
For [0% FrLoor REFLEGCTANCE
(See qand for 3077 Floor Multipliers)
| : - T
11 | |
! 0.6 (J) 1.30 .26 .251.29 .26 .23 ..
: 0.8 (I) 1.36 .32 .29:.35 .32 .29).
! 1.0 (H) :.43 .40 .37 .43 .40 .37|.
'; 1.25(G) 147 44 420 47 41 41l
i 1.5 (F) .30 .47 .44 .30 47 .44/ . . . . . i
i 2.0 (E) .53 .50 .49{.33 .50 .4%8|.51 .30 .48.49 4746/ Ninglelamp aluminum troffer
. 2.5 (D) 1,35 .53 .51'.85 .33 .51|.54 .52 .50/.51 .50| 491, with baffles
' Max. 3.0 {C) ;.57 .54 .53/.36 .5+ .52/.55 .53 .51|.52 .51,.50:Maint. Good )
. Spacing 1.0 (B) .59 .57 .55/.38 .56 .53/.56 .55 .34|.5%4 .53!.52 Factor Med. .70
i 0.8xMH 5.0 (A) (.60 .58 .57.39 .57 .56/.57 .56 .56/.56 .34 .53 Poor .65
. l P i o — T
! ox 0.8 (1) .37 .23 21027 .23 21 .20 '@\i— X
LR 0.8 (D A2 20 26{.32 28 225 ST o
] i 1.0 (H) .36 .33 .30{.35 .32 30,29 =
sox \ [1.25(G) £.49 .36 .34].38 .36 341,33 =
4 1.5 (F) 42 .39 .37].41 .38 .36..35
£ 2.0 (E) . LAt 42 400 44 42 4039 Two lamp aluminum troffer
= 2.5 (D), A6 .44 12045 44 L4241 with louvers
£ Max. 3.0 (C) 47 .46 44,47 45 L4342 Maint. Good .75
S Spacing 4.0 (B) 49 18 46].48 a7 .45 .44 Factor Med. .70
= 0.8xMH 5.0 (&) 49 48130 .49 .48(.49 .48 . . 4645 Poor .65
2 3 | |
2 8%~ 0.6 (1) .26 .23 . .22 .20|.25 .22 .20{.22 .20
z N (08 (1) .32 .29 .26] 29 .26/.31 .29 .26/.28 .26
3 1.0 (H) |.37 .34 .311.37 /33 .30|.36 .32 .30[.32 . :
= 1.25(G) |.41 .7 L3557 i .351.40 .37 .34].36 .34:.33;
t 1.5 (F) .44 .40 .371.43 .40 .37|.42 .40 .37|.39 .37:.36) Two lamp 12”.wide troffer
| 2.0 (E) |.47 .44 .42].47 .11 .41].46 .43 .41]|.42 . . 104 glass, plastic, or 30° louver
§ 2.5 (D‘) .50 .47 .45,.49 .47 .45 48 .46 .44).45 . "%2% Louver Enciosed!
b Max. 3.0 (C) 1.51 .19 .47].51 .48 .46{.50 .47 .46/.47 .45!.44Maint. Good .78 .70
}  Spacing 4.0 (B) |.53 .51 .49{.53 .51 .49|.51 .50 .48|.49 .47 .46:Factor Med. .70 .85
; 0.9xMH &5.0 (A) +.535 .53 .52|.54 .33 .51{.53 .52 .51|.51 .48 Poor .63 .55
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pwi =05 — CU; =0.37 )

Pwi1i—Pw2 _ Pwi—Pws3

=03 - CU, =0.33 =
Pw2 2 ; CU;-CU,  CU;-CUj
pW3 = 0.5 - CU3 :? )
0.50-0.30 _ 0.50-0.34 . 020 _  0.16
0.37-0.34  0.37—cu 0.03  0.37-CU
16x0.03 0.48

- 0.37 —cu = - 037—-cu= o = 0.024

20

CU; =0.37—-0.024 =0.346 —» CU3; = 0.346
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‘CEILING | : ; o
I % T 8O \ 70 ; 5 [ !
TypicaL | -! - — . -

DistriBuTion | WaLLe : i o TrricaL LUMINAIRE
AND (Ch 50 30 1¢:50 30 10:30 30 l(‘) 30 100 AND ESTIMATED
MAXIMUM — e ' ——| MaiNntENancE Factors

Spacing® | Room | COEFFICIENTS OF UTILIZATION (Z(}‘NAL MeTHOD) !
i RaTtio For 109, FLoOR REFLEGCTANCE !
f (Index) (See end for 3077 Floor Multiy )
! " :
T 1 i ? |
! 0.6 (J) .30 .26 .251.20 .26 .23/.29 .26 .23 .25 .22
: 0.8 () 1.36 .32 .29;.35 32 .290.35 .31 .291.31 .20.27|
! i1.0 (H) 1. 43 .40 .37 .43 .40 .37|.42 .39 .37 .39 .37 .38
1.25(G) |47 44 42047 44 410,46 43 . 41] 43 4140 )
i 1.5 (F) .80 .47 4450 47 44,40 46 .41 46 .44].43|
; 2.0 (E) i.53 500 .49.53 .50 .48].51 .50 48[ 40 47 46 Single lamp aluminum troffer
12.5 (D) 1.35 .53 .51'.55 .53 .51.54 .52 .50{.51 .50{.491_, with baffles
Max. (3.0 {C) .57 .54 .531.56 .54 .52!.55 .53 .51;.52 .51 50 Maint. Goed s
. Spacing 4.0 (B) .59 .37 .55/.58 .56 .35/.56 .55 .54|.54 .5”.02. Factor Med. .70
| 0.8xMH ES.() (A) 160 .58 87..59 .57 .56/.57 .56 .56|.56 .54 .53 Poor .65
S :
i o 0.6 (3 .27 .24 21.27 23 21027 .23 .21,.23 21 20
! s 0.8 (I) .33 .29 .26 .32 .29 .26.32 .28 .26].28 .26/.25
% 1.0 (H) .36 .33 .30 .36 .33 .30{.35 .32 .30/.32 .30 .20
' 1.25(G) 40 .36 .34°.39 .36 .34].38 .36 .34.36 .34.33 :
5 .5 (F) .42 .39 .371.42 .30 .37|.41 .38 .36/.38 .36..35:
£ 2.0 (E) .45 42 40044 .32 400,44 42 10,41 4039 Two lamp aluminum troffer
g 2.5 (D) 47 44 .43°.46 .44 42045 44 .42].43 42041 with louvers
£ Max. 3.0 (C) 48 46 44 47 46 44,47 45 4444 43742 Maint. Good .75
fg Spacing 4.0 (B) .30 .48 .46/.40 .48 . 46).48 .47 .46|.46 .453..44 Factor Med. 70
= ()81\IH '5 0 (&) ;00 .19 48150 40 481,49 48 4T 4T 46. 45 Poor .63
£ 3 s i
3 O% 0.6 (J) .26 .23 .201.26 .22 .20/.25 .22 .20/.22 .20.19
3 0.8 (I) .32 .20 .26,.32 .29 .26{.31 .29 .26/.28 .26:.25
sa 1.0 (H) |.37 .34 .311.37 .33 .30;.36 .32 .30{.32 .30;.20:
= 1.25(G) |.41 .37 .35{.41 .37 .35/.40 .37 .34/.36 34133
i 1.5 (F) |.44+ .40 .371.43 .40 .37|.42 .40 .37/.39 .37,.36] Two lamp 12”-wide troffer
| 2.0 (E) |47 .44 421,47 44 .41].46 .43 .411.42 4140 glass, plastic, or 30° louver
| 2.5 (D) 1.50 .47 .45,.49 .47 .45 .48 .46 .44|.45 43!42; Loater Enclosed
b Max. 3.0 (C) .51 .49 .47|.51 .48 .46/.50 .47 .46.47 .45§L~L4.’.\Iaint. Good 75 .70
| Spacing [4.0 (B) .53 .51 .49/.53 .51 .49|.51 .50 .48/.49 .47!.46:Factor Med. .70 .65
; 09xMH (5.0 (A) .55 .53 .52/.54 .33 .51].53 .52 .51].51 .530!.48! Poor .85 .55
4 | t
| i
0.6 () |.24 .21 .19..24 .21 .19/.23 .21 .19/.20 .19!.18
0.8 (I) .29 .26 .24/.20 .26 .24|.28 .26 .24,.26 .24 23
1.0 (H) .32 .29 .27/.32 .29 .27/.32 .2§ .27|.29 .27].26
1.25(G) {.36 .32 .31.35 .32 .31/.3¢ .32 .30|.32 .30!.29
1.5 (F) .38 .35 .33,.38 .35 .33|.37 .34 .32/.34 .32.32
2.0 (E) |.41 .38 .371.4G .38 .36/.39 .38 .36/.37 .36/.35 Two
2.5 (D) |.43 .40 .38 .42 .40 .38|.41 .39 .38].39 .38!.37
Max. 3.0 (C) |.44 .42 .46/.43 42 .40(.42 41 .39{.40 .39! 3% Maint. Good
. Spacing 4.0 (B) |.45 44 .42/.45 43 . 42].44 .43 421,42 411 40 Factor Med.
. O06xMH (5.0 (A) .47 48 44,46 .48 44 .45 .44 A3).43 4241 Poor

* Maximum_ Spacing between luminaive centers for uniform illumination. MH—Mounting Height above foor.
CH—Ceiling Height above flogr.

Noti: All reflectances are effective values fzee page 9-3).
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ICeILING E | |
L9 80 70 ; 50 I 30 10
TyricaL | K —_ — e
DisTRIBUTION ¢ WaALLS { ! ‘; Tyricar LUMINAIRE
AND (€0 150 30 10:506 30 1050 30 10'30 0.0 AND EstiMaTED
MaxiMiu ‘ i l————'—- MAINTENANCE FACTORS
Spacing® Room | CoerrICIENTS OF UTILIZATION {ZoNaL METHOD)
Rario For 109, FLook REFLECTANCE
{Index} {See end for 307 Floor Multipliers:
44 ] I tems varies greatly with cavity pro-
Continued. i portion and reflectances, the type | Diffusing glass or plastic ex-
| of lighting equipment used, and tended area system
. with the reflection and transmis- Maint. Good .65
i sion characteristics of the shielding Factor Med. .55
i medium. Poor .45
45 ! : Ceiling cavity refiectance 759,
' Louver surface reflectance 755
i In the use of these tables consid-
i eration must be given to the fact !
3.6 (Jy .19 .16 .15. that the coefficients of utilization
3.8 (1) 1.23 .20 .19 shown are based on a single set of -
1.0 (H) |.25 .22 21! representative conditions. The effi- |
1.25(G)y .27 .25 .24’ ciency of wall-to-wall lighting svs- |
1.5 (F) .30 .26 .25 tems varies greatly with cavity pro- f
2.0 (E) .32 .30 .‘29; portion and reflectances, the type | Opaque louver (white) ex-
2.5 (D) 1.33 .31 .30, of lighting equipment used, and | tended area system
3.0 (Ci |.34 .32 .32, with the reflection and transmis- Maint. Good 70
$.0 (B) .35 .34 .33, sion characteristics of the shielding ;Factor Med. .65
5.0 (A) 136 .35 .341 medium. ; Poor .55
1 )

The above tabulations are based on floors of 10 per cent effective reflectanceé and take into account
reflectances and obstructions below the work plane (machinery, furniture, etc.). Higher effective reflectances,
naturally, will tend to increase utilization, especially in high ratio rooms. Below is a table giving approxi-
mate correction factors for floors of 30 per cent reflectance,

APPROXIMATE MULTIPLYING FacTors For 30 PER CENT REFLECTANGE FLOORS
(10 Per Cent Reflectance Floor = 1.00)

CeiLing | 809, 0% 509, | 30%
Wais | 50% 30% 10% | 50% 30% 10% | 50% 30% 10% | 50% 30% 10%
Room RA’I‘IOi , |
0.6 (1) ' 1.03 1.02 1.01 1.03 1.02 1.01 ; 1.02 1.02 1.00 | 1.02 1.01 1.00
0.8 (I 1.0¢ 1.02 1.01 i 1.04 1.02 1.0 @ 1.03 1.02 1.01 ; 1.02 ].01 1.01
1.0 (H) 1.05 1.03 1.02 . 1.04 1.03 1.02 1.04 1.02 1.01 ~ 1.03 1.02 1.01
1.25(G) 1.06 1.04 -1.02 | 1.05 1.04 1.02 1.04 1.03 1.02 ; 1.03 1.02 1.01
1.5 (F) 1.07 1.06 1.03 : 1.07 1.05 1.03 | 1.06 1.04 1.02 1‘ 1.03 1.02 1.02
2.0 (E) 1.09 1.07 1.05 ; 1.08 1.06 1.04 | 1,05 1.04 1.03 } 1.04 1.03 1.02
2.5 (D) 110 1.08 1,06 | 1.09 1.08 1.06 { 1.07 1.05 1.0+ | 1.04 1.04 1.03
3.0 () 1.12 1,10 1.08 | 1.3 1.9 1.07 | 1.08 1.06 1.04 P1.05 1.04 1.08
1.0 (B) 1.14 1,12 1.10 0 1.12 1,10 1.08 ! 1.08 1.07 1.06 . 1.5 1.04 1.04
5.0 (A) 1.15 1.13 1.11 1,13 1.11 136 0 1.09 1.0 1.07 ' 105 1.05 1.04
* Maximum Spacing between luminaire centers for uniform illumination. MH-—Mounting Height above floor,
CH—Ceiling Height above foor.
Nore: Alfreﬁectances are effective values (see page 9-3).
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