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1'1.17 EPE 403 Electrical System and Illumination 

System Designs 

'1el'U1'Uf!!n{'VI 5 L~el'U \;)&'11Fll.J 'W.Fi. 2561 

0 ... 

fl1 Lflel'LI 

L'J&'l1 9.00 - 12.00 1J. 

1. '!Ju?fu'U1'l.1Tilih.Y~Vll.Jvi 9 vr,11 (i11J1rnJ::V11.J1) 2 Vim~ 

1.1 'Vll.J1VI~ 1 ~1'U11J 2 -ifo vi11'u'11JV1fhi;it1'lJ 
' 

1.2 vrmvi~ 2 '11'U1'U 50 -oeJvi11'Um::vi11#i1(;lt1'U 

2. el'4qj1(,11 l1i.11Leln'111vin'l.l'U~ L i1l1t1~'1€1U 1~ 
3. imrnuhJn11LLm'll1vi1J~iu 



2 

1i'e1~ 1. '1-:JernmL 'U'U'St'U'ULL"'-:J"'11-:J 1'V'Jvh(l'U'ULL '14-:ivi~,:izj,:ii'jm-s~\>li-:JL"'161Je)-:J(,)1-:J LfllJ 1 'V'Jvhfl'U'Ue)~!,11Lb ml-:i 
" 

(,1) ,:j fl'U-V1lJ 17 'U"Uel-:J "'el-l"U 1-:J fl'U'UL~ e)fl 'U'U ff)1-:J 50 'Wvl LLG'l t n1 Vf'U(,) 'St c.1::: Iii' 1'UVl'U1 fl 'U 'U nu "U el'U fl'U'U B nJ11mn1 
1 

LV111l'U 40 'Wvl mmruLLVl-ln1'l~B-:JffJ1-:Jvl~a-:im1v1n&'l-:J'U'U'~1'Ufl'U'Ui1f'l1LV11fl'U 1.8 Wvl-bLfl'UL~rl L~an1-8' , ' 
Vlrlel(,) 1wvh1l'W\>l 1'11L~tll.Jfl11lJ~'U"'-:J6U'U1\>l 400 watt LV111l'U 50,000 '1LlJ'U fl11lJ"',:j"(Je)-:JL"'1~~(,)~,:j(,)'"J-:J LfllJ 

" " " 
1'V'lvhm.J'ULV11fl'U 50 'Wrl Fi1i.J1~nv'Ufl1'SU1Hfn,;1 0.88 

' ' 
,Hf-i1'U1'1.!Vl1 ( 30 fl~LL'U'U) 

1.1 1tt1~vi1-:iwvi11-:iL"'1'11vifom1~\>li-:1m-:ilr1lJ1v.Jvh 

1.2 '1\1~"''11.JFi1u~mruLL'l4-:im1~v-:i"'11-:ivl'1(,)~1"'(,)i1FJ1L vi111 
" 1 , 

1.3 Fl1fl11lJ'°'11-:J'°'lJ1L'°'lJtl"!ltl-lLb'°'-:J'°'11\J 1 mlilVl1€l 11J 

'Ve)~ 2. L 'l\J-:J1'U€lrl"'1Vln'l'llJ 1 wvh LL 'vhVl~-:Jzj-:JL U'U'U~ L 1ruvli1e-i~r1ai.JmruB L~nmvilrnfam~:a''U~1'Uvl (11€)-:J m1 , ' 
r111rnvlc.1-:im-:i"'-:iiim111n11-:i 150 'V'J(,l m111v11 300 'V'J(,l L'W(9)1'Ui1fl11im-:i'11n~'U 50 wri ~fo-:im-s 

\J , 'I '\J 'I 

aamLuu m-:i 1fllJLL -u1'U H,A1-:1'11m 'W(,)1'UG'l-:JlJ1 5 'W"1 LLG'l~fi1F11111"'1m1ri 1'Um1"'~'Vlt1'ULL"'-:i"'11-:i-ua-:i 
' 

L'W(9)1'U 70 % m1"'~'Vlt1'ULL"'-:1"'11-:i-ua-:ii'U 30% m1ma,1v'ULL"'-:1"'11-:i-um~u-:i 40% L~vnH ti1fllJLL"U1'U 

'll'U\>lb&'lL 'U~'lU~L Vl~t11Ji1LG'l'U,1"'~'Vltl'ULL"'-:IU(,)lil1'UVIU11i'ntJVl'1e)(,) HID 'l1'U(,) 1"' "U'U1(,) 500 1v1vi Fi1m111ru 
" 

'ii1'U1'UL~\.!LL 'l-:J"!J€l\1'°'11\JL~lJLb 1n"!J€lslVlrleJ(,)LYJ11l'U 24,000 rlLlJ'U LLntfl1U~lJ1'1.!LL'°'-:J'°'11-:J,i1'U1'ULa'ULL 'l--'.l"UeN 
" 

LL"'-:1"'11-:J LO~tl"Uel-lVl'1tl(,) 18,000 ftLlJ'U 'U'S'l!J1fl1131f11tl 1 'Ui½ a-:ivlBB nLL uuiifl11lJ"'t€)1 (,)U1'Unm-:iLLG'l~'1~fl n 
" " 

'V11fl1111'°'~€J1(9)Vjn1 'l~tl~ 12 L~B'U f11Vl'U(9)1'MVlrlv(9) HID '°'1lJ1'lfl'V11-:11'U1vi 95 % 

'1-:Jfi1'U1'1.!Vl1 

2.1 ,J~mru,i1'U1'ULi'ULL 1-:J"!J€J-:JLL~-:i"'11-:ivl~a-:im1i-:iV11J(,) 

2.2 'ii1'U1'Um-:i 1F1111rh~1i-:ivi11(,)~m-:i 

2.3 wvtvi1-:i-u€J-:i(,)1-:i 1F1111 ww1LL~(,)1-:i 1F1111 l'lw1LL'1~LL~(,)-:iLL~'Um1":ijm1-:i~1 LL vitl-:i-uv-:im-:i 1fllJ 1 wrh 

U1~n€J'Url1lJ~'Uyj"!Jelslfl11€JelnLL'U'U (30 fl:::Lb'U'U) 



..,J ~s,o ..,J 1111 

V11J1~'VI 2.: 1,Vl'Vl1Lf'l'3el~Vl1J1V X Vl'U1"Uel 
..,J.,. 0 ..,j ..,j ... 0 ... 

'V11Jf'l1'1elU'Vlfln'Vl~~L'WV~f'l1'1e.lUb~V1 
'I.I 1 

s, 
I 0,/ 

b'Vl1'U'U 

1. bb?f.:J~e)e)::; 1, 

n. w~-N1uvtl.11a1m,rit111 tJ1 -ffth::: 1c161!-u 

'IJ. W~.:J.:J1'U~U11 tJ1 'tlC-Javim:::bb?f 1 vJvh 

fol. mt.:i.:i1u~u11t11-ffC-Javlfl~'U1vJrh byjel1'H 

bb?f.:JG'f11.:J 

.:i. -w~.:i.:i1u~LtJ'1.:ieieimn 1uitJfl~u 1 vJvh 

-w~.:i.:i1u~eic11 u1tlf'l~'UbbllbV1~fl 1 vJw1Lrn::: '<ii. 'U 'U 

lJflflJ?flJ'tm'Vl11 'l-1bf1~n7)lJel.:Jb ~'U 
' 

2. fl11lJcJ11fl~'U'Uel.:Jbb?f.:JlJl-11bV11h 

fl. 320 - 720 nm 

'U. 380 - 720 nm 

fl. 360 - 780 nm 

.:J. 380 - 760 nm 

'<ii. 320 - 760 nm 

iJ cJ I .Jq ,Q, 

3. mL 111JeJ.:Jf'lrt'Ubba.:ia11.:i'Vl1Jfl111JcJ11bfl'U 
' ..i .,. 1 ~ fl1?1.:J?f~ 1 'Ub ,eic11 '<il:::bfl~e)::; )'U'U 

'U ' ., 

fl. l.Jel.:Jb ~'U1vl~ 1~-ii'~b'<il'U;'U 

61J. l.Jel.:Jb ~'U1vl~ 111i-ieic1i~b'<il'U 

fl. 1Jei.:iL~uu1.:ihJL~uu1.:i 

.:J. 

'<ii. 

lJelW~'U.n1Wv11.:J 1 b 'U'U'1!1.:Ji'U1 

lJ el.:J hJ d~'U el::; h bf! cl 

4. Cone cell 'V11.:J7'U1~~L1rt11~ 

fl. dfoi'Jc.Juvin 

'U. b~e) 1lii'Jbb?l.:JG'f11.:J 
d ~ I 

fol. blJe)lJLb?f.:JG'f11.:J 

.:J. Ldai'Jmn1?1wu111 t1v1B1.Jflr11.:i1u 
..i ., 1 .. 

'<ii. bl.Je:Je.J1n7?11el'U 'Uvltltifl'11.:Jf'l'U 

3 

5. Rods cell 'V11.:J1'U1~~nr111~ 

4 ,r:Jq 4$ 

'IJ. vltltiflG'11.:Jflti'VllJ fl11lJlJ~ 

fl. Ldeii'Jmn1?1{au 1 uvia1.Jnr11.:i11.JbdaiJ 

bb?f.:J?f'J1.:J 

.:i. Ldai'Jmm?1V11.J1111.J(,)eJ'tJc.J'Uvin 

6. n111JB.:Jb~ti'IJB.:J Cone cell b~cJfl11m, 

lJel.:Jbt'.1tieJ:::h 

d ' 
'U. m,muam1:::e:i'U 

d ' 
fl. m1LV11.Jam1:::a11.:i 

I O Q. d Q. QJ ,(.c!il I O Q. 

7. Lmr1.:Jfl1b'U~bb?f.:J'Vlbfl~'<il1fl?fmRei Lmr1.:imL1.J~ 

Lba.:i•1ru~1~ 

fl. Incandescence 

'U. Luminescence 

fl. Fluorescent 

.:J. Luminaire 

'<ii. Mercury 

s. m.:i 1f'lll 1 'V'l-w1tl1:::b.tl'VI 1~i'Jm,m:::'<i11mLa.:ia11.:J 

90-100 % :ff'UG'fbW~1'U bb'1::: 0-10 % 
'U 

' ,% 
fl1:::'<il1VU?f.:J?f11.:J'1.:J~W'U 

fl. Indirect Luminaire 

'U. Semi-Diffuse Luminaire 

fl. General Diffuse Luminaire 

.:i. Direct Luminaire 

'<ii. Semi- Indirect Luminaire 

9. V1'\.J'1cJyfl-ff1~bb?f.:JG'f11.:JlJWU1V~BVl't.bcJel::: 11 

fl. bb'1lJ'IJ 

'U. ~rt 

fl. ~fl61J 

-:i. bfl'11'U 

'<ii. 1(,)(,1 



fl. Lux 

'IJ. Foot-candle 

fl. Candela 

-I. Foot-lambert 

~- Lumen 

~ I I QJ d 
11. 1 Lux 1Jfl1L'Vl1flUfl Foot-candle 

fl. 1 Foot-candle 

'IJ. 756 Foot-candle 

fl. 10.76 Foot-candle 

-i. 0.0929 Foot-candle 

~- 10 Foot-candle 

12. vttl1Em1'r1vir1Tt.J1111ru'11t.nuu1'ULL1-1'1J,NLL?1-i 

a11.:iReiei~ 11 

fl. Lux 

'IJ. Lumen 

fl. Candela 

.:i. Foot-candle 

~- Foot-lambert 

13. fl"J11J~ 1"l.leNLL?l-!?l'J1-l~i'i11 ~Lfivlfl111JeJ-I L 'HU 
"l.leJ-JfltJiiV1tl1m th.im~ 11 

fl. Foot-Candle 

•1.1. Lux 

fl. Candle 

-i. Foot-lambert 

~- Lumen 

dt .::ii:; Cll dQ 
14. ,,me:ivi Fluorescent Vl"l.l1Vlt'leJvl1J"l.11LvlcJTVltJcJ1J 

1iRe:iV1t1e:ivi'lluv11vi 

n. Preheat Start 

'!J. Tungsten Start 

fl. Instant Start 

-i. Compact Start 

\ii. Rapid Start 

15. flTH~111e:i1e:i~u L-u1hJ11..1V1neJvl'Vl.:JaL(,'ltJe'nla 

L'11..I i!UL~eJLVl(,11~ . 

4 

fl. '!j"JEJ1Ufl11LL(,}fl~16!JeJ-!Bb~tl'91'JeJ'lJ 

'IJ. '!j"JcJ 1ufl11L~lJeJ'1.lVl.fll31 t.1fl11i'l1-!11..l'IJeJ-I 
• 'IJ 

vtne:i~ 

fl. 6!j"JcJ11..1n11~u1~vtne:ivi • 
-l. 6!j"Jl:JL~1!1JW~'Vlfi.fl1'W6!JeJ-!VlneJ~ 1 ~~ 

' ., .. "' cJ-l'!JtJ 

\ii. '!j"JcJL'W1JeJ1cJmwh-11u"l.le:i.:Jvtne:i~ , 

fl. Watt vie:i Lumen 
., 

'!J. Lumen vie:i ~uvi 

fl. Lumen ~e:i Watt 

-1. Lumen ~e:i vrm:i~ ., 
~- Lux ~e:i -wuvi 

., 
fl. LL~-l U1L~U ~1 

., 
.:i. LLvl-l tl1L~'U Liim 

\ii. bb~.:J b :zicJ"J 'IJ11 

18. L 11~~1J0-:iL i11..11vm 1~i~L~t.1L~e:i11e:i-11(.}nuu:u , , 

~a~h 

., 
v q 4.cllo 

~-- "J(,)()?f6!J11 U'l.J'W'l..1?1~1 • 

19. Lrie:JLLi;'f-l{,'lflfl'j~VIU1\9lmLi"J h]i;'f~'VleJUfl~U . ., 
~ ..:ii ~lV IQJ 

Elel tl1J1V11eJeJeJ fl1!1l 'WcJ-I Ln fltJeJ cJl VI 1\Jt.11.b?I-I 

vmJ1u1'1tt'U 

fl. V1tn~1u0eifl hJBfl~1uv1ti-l6!JEJ-l1\9ln 
' ' 

6!J. Liiv1m1LL{,'l flim vt'IJeMLL?l-l?l'J7-leJ€ln'UeJfl 

LL mtJ fl~ 

fl. Lnv1m1bu~cJ1..1lu'W~-N1u1viw1 

'1. ~qJVl1cJ 1 illvJcJe)\91 L 'Ul.J~1llVl11U1eJ'11elcJ 

~- bflvlbtl'l.J'W~'1'11'l.Jfl"J1:J.J{eJ'UU'l.Jl{,'l~ 



., 

., . ., 
20. rn1~v1t,1-:i'Vl,rnv11?!r111'1:::~v1t,1-:i 1 "Uam'U::: 

I 1 C, .. .J 
eJE.rn 1'1-:i'1:::vlV1G'!vl , 

fl. ~v1i-:i 1 ~.ff 1mrnv1eJv~1'U'U'U"1JeJ-:i\911'Vlr1eJv1 
\I 

"lJ. ~v1i-:i 1 ~i-rnG'lav1av~1"Ui1-:i"1Ja-:i\911'Vlr1av1 
\I 

Fl. ~v1i-:iav1-:ibn1m~ii~rt~€J~1'VlrteJvl 
., 

-:i. ~v1~-:i~1lJ~1~"U~tl1"1Ja-:i~~~~ 
., ., " 

'1. ~v1~-:i 1 ~i1'Vlr1av1 eJv~1'Uft1-:i"1Ja-:i~1'Vlr1av1 
\I 

21. a1vm) 1-ff-:i1mo~tJ"IJa-:i'Vlr1av11 wvh~'111nn 1~ , 

'11fle)::: h 
fl. U1'Vlrt€JVI 1 wvhmVIVIG'leJ'U~-:JLLl,l'VIG'ltlvl~vl 

'1'U~uaii'VI 

"lJ. tl1mrnv11 vJvhmV1v1G'leJ'U'1'Ufl)'IJL 1rt1~ 
,., 

ri1'Vl'Uv1 LLi;l::: '1~(11 a-:ia-i 1-:i eJ v'Vl-:i'VllJ v1 
\I 

ri. tlTvrnav11 wvhlJ1viv1aau'1'Ur11rn1r11 

LLr1:::'Vlr1eJv11 rJiJ1'1:::;a-:i~uJ-:i'VllJv1 

-:i. 'U1'Vlrte)vl 1 Ylvhmviv1G'leJ'U'\.11f'11Fl11lJG'\11-:i 

'1'U~'UG'l'U'VI 

'1. 'U1'Vlrt€Jvl 1 Ylvhm'VlvlG'leJ'U~1'U1'U'Vl~-:iLrn::: 

'V11fl11LUV1-UvlVJfl'l 10 -&11lJ-:i'1'Ufl11 

'VlrteJvl 1 wvh~u G'!U'VlLU:1:::LLG'!-:ia11-:i'1vl'1,:j 

'Uelf.lfl11lJ1~)ij11.fi1lJfl'U1~ 50% "IJe),:j 
"" 

'Vlfle)vl 1 vJvh~a11,rnv'llfl~ 
\I 

22. 'Vl'1€lv11wvht!iivi'VIG'leJv11a~11?i''Vl"1€lviV11m'11fl 

eJ:::h 

fl. 'VleJ,:jLLvl-:i 

"IJ. b~'U 

Fl. Tungsten 

-:i. Carbon .... 
'1. a:::rtlJL'UfllJ 

" 

'9mm..1:::mh-:ih 

n. La1..1vm 

"lJ. L 'LJ1.J1,:j fl'1lJ 

Fl. L'U'U1'U~L'\.1~tJlJ 
'IJ 

5 

24. 'tl'U1vl"IJ€J,:j 1a"IJeJ,:j'Vlrfe)vl 1~\~ml1m 1 i-:i11..1 

~ 'j,:j~'U 1 vJvhL 'Vl1fl'U ~1'tl'U1Vi'tleJ•mrt€Jvl~ 

n1l;l-:i 1 rJvhi,h-:in'U 1i'Vlr1eJv1'1:::vh-:in1..1eJv1-:i 11 

fl. "IJ'U1Vl'tleJ-:J L?i''V!rttlvlL 'Vl1fl'U 

"lJ. 'Vl'1€Jvli'.i'1J'U1vlf116'1-:i1 vJvhmflfl11'1:::'Vh 

~1fl Carbon 

Fl. 'Vl'1 €Jvlii"IJ'U1 vi f11'1-:J 1 l'Jvhumm11'1:::'Vh 

~1fl Carbon 

-:i. 'Vlr1€Jv1ii"1J1..11v1 n1'9-:i hivhueJ fl n11'1:::vr1 

~1fl'11v1L?!'U 1~ 
'1. 'Vl'1€Jv1ii"IJ'U1vi n1"'-:i lwvhlJ1nn11'1:::vr1 

~1fl'11vl L'1'U 1~ 

25. L'1"1JeN'Vl'1€JVI 1a ~vi1'11fl Carbon i'.lriruauu~ , 

€181-:Jh 

fl. 'Vl11~~1V 11..1vfa-:i~r11v1 

Lnvlfl111:::L'VIV 

'1. )1Fl1LL rmnmvivtJn'U L?!'Vlrt€JV1..t1 hJ 

26. ~1'Vl'1€JvlLLn1'tleJ,:j'V!rteJvl 1ai'.l1ira G 'VlmVfl11lJ 

11eJv1-:ih 

fl. 'Vlrt€JvlLLn11'1V11-:i'VY1L'IJ 

"IJ. 'Vlrt€JvlLLn1Lam-:im:::'UeJfl 

Fl. 'Vlrt€JvlLLn11mtJ'U1'LJ1,:j~ 
\I 

-:J. 'VIG'l€JvlLLn11m 'U'U1'LJ'J,:jflrtlJ 
\I 

'1. 'VIG'l€JvlLLn1~lJfl11LFl~€J'Uthfl1V 1'U~1V 

a11a:::'Vl€J'ULLG:M 

27. 1um1~v1vY-:i'Vlrt€Jvll!'UJ(\!'9fl'1!1-UJ "BUH" l!'U?1B 

rn1~v1vY-:i 11..1irfl'1!1-ru::: 1vi 

fl. .ff 1'VlrteJvl€JV ~1'U'U'U'Vl~e)LL 'U11:::~'U nl~ 
., \I 

"lJ. 6V1'Vl'1eJvleJV~1'U'U'ULLrt:::LL 'l.111:::~'U 
,, 'II 

Fl. 6V1'Vl'1 e) vlelV~1'Ui;11,:j'Vl~e)LL 'U11:::t1l'U 
'II 

-:i. i1'V1'1€Jv1€JVLL 1..11 L~mnuv11-:i 1m.i 
\I 

" 
'1. -v1'VlneJv1eJv LL 'U11:::t1lu 

\I 



28. fl1'ici7cJ'V1€lvlW~-N1'U"IJmVln€lvlb'!IL~mJ\-l11lHil'U 

"1'1 '11flW~'1'17'UvTI?fL i11 oJ 100% 1 'LI1'1'1'i 
'IJ 

Vlflvi;J t '!IL~mJl°l17lJ~'U?l'1'1~ L Vl~el L U'ULb?l'1ff"J7'1 
" .,J ~..i.1,~' 

'Vlt>l1"11lJ1'itilJ€l'1L Vl'UflL uelWll'Ulil 

fl. 20 % 

6V. 24.5 % 

1-1. 29.5 % 

'1. 30.5 % 

'1. 32.5 % 

29. 117'!1 Krypton L1fl7'U71 oJ1 'V'17'U~1lJtl'U 1~Vlfl€lvl 

1 v-J-rl1'1~iiviu1vleJ~ 1 'j 

fl. VlfleJi;J1v-Jvh9\v1L~1:fl'u 

6V. flVlLL 'i--'l~'U 1'Ufl1'i'1VlVlfl€lvl 1 l'Jvh 
' 

1-1. vimi"11 v-J iim1lJfeJ'LIL ~lJ:ff u 

'1. L'U'Ui1ci1'1fl1'i'i::;L VlcJ"IJel'11'1Vlfl€lVl 

'1. vi11 l1Vlfl€lVl 1 v-J-rJ1iioJ'i~~'V16111W"1'1 
" 

30. A1F111lJL~8lJ?ln7W6V8'1VlfleJvl1w-rJ1:ffuavnu 
'\J 

a~h 

n. 6lliiVl-uv--1vinai;i 1 v-J-rl1 

"IJ. 6lliiVl-ua--1LL'i--1~u1-rJvhvi~1c11l1nu1--1'1'i 

1-1. 'i~cJ~L 1nlfl1'i H°'11'ULLft::;~'1LL1Vl~ellJ 

'1. "1111WLL1i;J~ellJ~'1LL 1Vl~8lJ 

'1. rnw,n-u eJ 
'IJ ' 

'1~Lflvlel~ h 
f1. fl"1LL 'i--'l~'U 1-rJ-rJ7'1VlVlftelVl 1 vJvh 

' 
6V. ftvl m~ LL"11 v-J~7'1vlVlfl eJ"11 v-J~ 1 , 
Fl. 'U1\-l11lJ1el'U 1 'UVlfleJ"11v1~1 LLfl~vi11~LL?l'1 

"111.:JLf1Vl:ff 'U 1~eJcl1.:J'i1vlL ~1 

'1. 'U1F111lJfe:iu1'UV!fle)t,11~a.:i LLfl~vi11 l1LL?l'1 
" 

"111.:J Lf1Vl:ff 'U 1~e:i V1.:J'i1"1L ~1 

'1. vi11 l1VlflelvlhJvhiJoJ'i~~'V16111W~'1 

tfhnuma.:ia11.:i~1 

6 

V 

fl. 9lvll,J.:J~1cJ 

"IJ. 'i1F11tlfl 
'IJ 

1-1. lJ"IJ1cJ~1 h.J 
.:i. e:ioJmruvfl-uoJ'i~fle)'lJ\Je)cJ 

' 
'1. 1 l1LL"1'1"111'11~mflfl11Vlfl€lVl 1~~6V'U1vl 

fl1~'11 v-J~7L 'Yl1tl'U 

33. mc1m'it-u'.:i1u-ve:i-:JV1n€lvl Fluorescent L~e:i • 
LvicJ'Utl'UVlfl€l"1 Incandescent LU'U€lV1.:J h 

n. Vlfl€lVl Fluorescent €l1cJfl1'i1i--11u~1 
' 

fl11 

"IJ. Vlfl€lvl Incandescent mc1fl1'i16ti.:i1u?t.:i 
' " 

fl11 

1-1. Vlft€lvl Incandescent €l1~fl1'i1-u.:i1u~1 

fl11 

'1. €l1~fl1'i16tl'11'U6V€l'1Vlfl€lvli'1a8-:J'U1'UL'V111 

fl'U 

~- ~vl'Vlf1'Ue) 
' 

34. Vlft€lvi Fluorescent 6V'U1vl TS ih~'U~7'U 

f'l'Uflflfl1-:J L 'Vl1 h 
'IJ ., 

n. 1 ii1 
., ' 

"IJ. 1 i11F1~-:i ., 
Fl. 1/2 ii1 

.., 
'1. 5/8 ti1 ., 
'1. 5 ii1 

35. Vlfl€lvl'UBB'Uvfl -uvi1,'.hc1 bii'tm.nt>l1lJamuvl\;]1.:J 

1 L'IJ'U b'j-:JlJVl'i?lW LU'UVlfl€)\,l'Ue)e)'U'UWL.fl'Vl 

e:i~h 

n. High Voltage Neon Lamp 

-v. Low Voltage Neon Lamp 

1-1. Medium Voltage Neon Lamp 

-:i. Small Voltage Neon Lamp 

'1. General Voltage Neon Lamp 



~ d ~ OJ .ci!odil 

36. Vlftel\11 Fluorescent 'lf'Ul11'Vl~~l,!111'Vl'U'Vlflel 

V1fte:i1111-w~16llu1111~ 

f). Preheat Start 

"lJ. Tungsten Start 

fl. Instant Start 

..:i. Compact Start 

'1. Rapid Start 

31. u V!ft.:in1L u111Lu'!.:i?111..:i~i1fl1m1:wb -u:wbb i-,..:i 

nT~'1e:i..:i?111.:i 1 LLfl'ULL111ft1 '1tl.J1?11:1.J1-rn L tlft.:iminru 

'11'\.J'J'U LJ'ULL 'j.:J"lJeNbb?l..:!?111..:JeltJrn..n 1~\vh 11111 'UVl)..:J 

f)ft:W 

n. 10.76 Foot-candle 

"lJ. 12.57 Lux 

fl. 12.57 Lumen 

..:i. 10.76 Lumen 

'1. 10.57 Lux 

38. "Current Crest Factor" Ael€ltb 
., ..i 

n. l,l'JU1:::n€lucJa111flft'U 

"lJ. f'l1Yn'JL18'ib 'Wf1Lvl8'i"IJ€l..:J1t:UU 

fl. f))tbL?l1'WYh~Lvl:Wt'U 
..i ., < 

..:i. fi1tl1:::ne:iu cJ8!11flft'U"lleNUftft1?1l,) 

'1. Bvl111t:V!11..:Jf'l1~..:J~"1flUfl1 RMS "lJeM 

1Ufl~'Uf))t LL?t1 'W~1 
'II 

39. Luminaire Efficiency fiB 
fl. f'l1'tlv\11'11'U1t'Vl11.:Jml.J1 UJ'11'U'J'UL~'U 

' .,j .f .,j .,j 
LL 1..:J"tleMU,?1..:J?l'J1.:JVll,l f1U'U'V'l'UVl..:J1'UVl 

IJ1el..:Jn111 i..:i1'U~€l'U~l.J1UJ'11'U'J'ULJ'ULL 1-:J 

'l.lel.:JLL?l..:J?l11..:J~elelf)'11f)111'J.:J 1fll.l 1-wvh 

'll. fi1m1:wL~m.1'ti''UL~el..:J'11nrn1:w?1ntl·rn 

"lJ€1.:im..:i1ri:w1'1"Jvh 

ri. erv111~1'Ulil'1'U1'UV!ftel1111vJvh~fi..:ifl..:i 

..:i. 

v\'1..:i1'U€lf.1~€1 lil'1'U1'U'Vlft€11111 vJvh~~111i..:i 
'II ., 

Vl.:JV!:W"1 

f'l1~U€Jf) 1 ~1'11 fl1U~l.J1UJ'17'U'J'UU1'Ubb 1.:i 
" 

LL?l.:J?111..:J11l.l~€1€lf1'11 f1Vlft€11111 vJ~1'1~ 

~qjV!1fJ 1 tl:W1f)tJe)fJL 'W fJ..:J b\11b~e)e)e) f1'11 f) 

m.:i1ri:w1'1"J~7LL'91 

7 

40. 'V'l"'..:J.:J1'Uffi~L 'V11 tJ1 'U1..:J'11V!ftel!11'W~elelL 'HW1f'U~ 

100 % '1~b V!~elL tl'Ubb?l..:!?111.:J~l,!1:W8..:Jb~'Ub V111111 

n. 35% 

"lJ. 25 

fl. 22 % 
.:i. 15% 

'1. 20 % 

41. 1111cJtln~~l.l Shielding Angle m1i1fi1Lvh1~ 

n. 10-30 

'l.l. 20-30 

fl. 25-45 

.:i. 30-50 

'1. 45-50 

n. L~'U 

'l.l. 'Vl€l..:JLLt,M 

fl. €1t~lJL'UV:W 

..:i. Vl..:J?!Lvl'U 

'1. Vl€l..:Jrl1'l.111 

43. m 1~111i..:im..:i1m . .i1-vi~1tl'U'U LLUU Staggered 

Arrangement L tl'Um1~111~.:iLL uu 1111 

n. 1111.:J 1fl:Weltj"11'UL~cJ'Jf1'U'Vl:W~ 

"lJ 1111.:J 1fll.l€1~~7LLV!tfom.:i'V1:Wf1'U"IJ€l..:J 2 'V7..:Jtl'U'U • 'II 

fl 1111.:JLfl:W€1cl?l"'U~1LbV!U.:Jf1'U 2 'U7..:Jtl'U'U . " 
..:i 1111.:i 1r1l.leJ~i-h..:in'U:w1n • 'II 

'1. m..:i 1fl:we:itj~111n'U:1.J1n 

., 
45. t1'U'U~i1m1:wn11.:i"lJ€l..:Jtl'U'Ul.J1n 'l m1~ "1(,l..:JL?l1"1J€1..:J 

m..:i 1fl:w 1 Ylti'U'ULL uu1111 

n. One Side Arrangement 

'l.l. Two Side Arrangement 

ri. Opposite Arrangement 

..:i. Staggered Arrangement 

..:i. Double Arrangement 



Cici1 .., Q.,I' 

46. t1'1J'UV11Jfl1111fn1..:JYW'l 0Ufl111J~..:J'llel..:JU'f1'tlel-'.lvt1..:J 

Lf'll.l 1 lit1'1J'Ufl1'i~~i-'.!Lb uu 1~ 
fl. One Side Arrangement 

'ti. Two Side Arrangement 

fl. Opposite Arrangement 

-:i. Staggered Arrangement 

\I. Double Arrangement 

47. U~L10JV11-:Jbbclfl ·vn-:ifJ1J V11-'.l'U71JLbi;'l:::~rn.J1-'.!L1cJ'U 1')1') 

iifi1'l.Rl.l1rum'i'1eN'111-:ii1Ji'U6flUfi1tl~1J1run1'i'1eM 

'1i1-:itt1e1..:i1wt:1'U'Uv1'11 mh..:ib 

n. Uflc1n11 1.5 L vl1'tl€l-:n.l~mrum1ri0-:i,n'1..:i'lJ€l..:i 

lw n'U 'U vi'1 'l 
'ti. tielclf111 3 L'V11'tl€l-:Jm1J1rufl1'ici€l-:J'111-:J'tlfl-:J 

1wm.Jut11 

fl. 1J1flf111 1.5 L'V11'lJ€l-:Jm1J1ruf11')cifl-:J'111-:J'tlfl-:J 

1 Wt:1'Ut.1vl'1 '1 
-:i. mnn11 3 L'Y17'tlfl..:Jtfo.nrum'iciB..:iai1..:i'lJeM 

1v.Jt:iuut1 'l 
\I. L vl1n,.inufi1mm rum'i,fo..:i'111..:i'tle:i..:i 1 wt:11.Ji.i 

48. m1'1&1mh:::~vt'Bm~1-8'th:::fo'!ltl'lJeMm..:i1fl1.11y.Jvh 

uu,.iua~..:ifi11~u1-:i 

n. mmrum'i~B-:iai1..:ivi'l ith~ LcJ'tltl~1'1Jt:1'UtJ 

'lJ. mmrum~~ei-:iG'!11,rffi-uth::: 1c1'tltl~1'U'1i..:i~1..:i Lfll.l 

h-Jw1mJt.1 
fl. m111rufl1'i'1el-:J'111..:Jffi "tl'lh~ Lf.J'tltJ~1'U-ii'1-:i 

-:i. tl~111rum'iciv-:i'111-'.lffi -Htl1::: LcJ'tl'W~1'Un11..:i'lleNt1'U'W 

\I. tfl111Wfl1'i'1€l..:JG'!17-3v1'l -0th::: bcJ'tl'\J~1'Ut:l'U'ULL'1::: 

~1u'\.1'1..:i~1-:i 1R111 Ylw1mit.1 

< n. L'1'U'1~1 

'll. ih'Um 

fl. m:::1ilfl\,17 
" -:J. L'1'UG'lv11 

1il. L'i~'U1 

8 

50. flOJfnV,J'llfl-'.lbbG'l..:Jl.l.cJ..:J\,11 '11J1~ A iifi1r1111Jr1:::bac1~ , 
6U€l-'.!LL?l-'.!G'l11-'.!Lbcl-:Jt'l1LY11h 

fl. 1.15 

11. 1.50 

R. 1.85 

-:i. 2.20 

\I. 2.55 



, 
9 

~ ~ 
'lit) ...................................... \.!1:UfffJ'1 ........................................................... 'i'Hff ............................... . 

fl'l~~ Ult11Vlt>1J 

fl. '\I. fl. .:J. 11. 31 fl. '\I. fl. .:J. 11. 

2 fl. '\I. fl. '1. 11. 32 fl. '\I. fl. '1. 11. 

3 fl. '\I. rl. .:J. 11. 33 fl. '\I. l'I. .:J. 11. 

4 fl. '\I. fl. .:J. 11. 34 fl. '\I. fl. '1. II. 

5 fl. '\I. fl. .:J. 11. 35 fl. '\I. fl. .:J. 11. 

6 fl. '\I. fl. .;J. 11. 36 fl. '\I. fl. '1. 11. 

7 fl. '\I. fl. .;J. \'l. 37 fl. '\I. rl. .:J. II. 

8 fl. '\I. rl. .:J. 11. 38 fl. '\I. fl. .:J. 11. 

9 fl. '\I. fl. .:J. 11. 39 fl. '\I. fl. '1. 11. 

10 fl. '\I. fl. .;J. II. 40 fl. '\I. fl. '1. II. 

11 fl. '\I. fl. .;J. II. 41 fl. '\I. fl. .;J. II. 

12 fl. '\I. fl. .;J. 11. 42 fl. '\I. fl. .:J. \'l. 

13 fl. '\I. fl. .:J. II. 43 fl. '\I. fl. .:J. II. 

14 fl. '\I. fl. .;J. 11. 44 fl. '\I. fl. <I. 11. 

15 fl. '\I. fl. .:J. 11. 45 fl. '\I. fl. .;J. 11. 

16 fl. '\I. fl. .:J. 11. 46 fl. '\I. fl. <I. II. 

17 fl. '\I. fl. '1. 11. 47 fl. '\I. fl. .:J. II. 

18 fl. '\I. fl. '1. II. 48 fl. '\I. rl. .;J. II. 

19 fl. '\I. fl. .;J. 11. 49 fl. '\I. fl. .;J. II. 

20 fl. '\I. fl. .;J. 11. 50 fl. '\I. fl. .:J. 11. 

21 fl. '\I. fl. .;J. II. 

22 fl. '\I. fl. .:J. 11. 

23 fl. '\I, fl. '1. 11. 

24 fl. '\I. fl. .;J. 11. 

25 fl. '\I. fl. '1. II. 

26 fl. '\I. fl. '1. 11. 

27 fl. '\I. fl. .;J. 11. 

28 fl. '\I. fl. '1. 11. 

29 fl. '\I. fl. .;J. 'll. 

30 fl. '\I. fl. '1. I) 


