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ff1 'ti1'Ul~U ft "'u V'ut rf'Wfl1 tr~ ft'W ~ rl1fl'ty~ u m'i~l'll'W 1'll ':i ~!'Vl'Vll~ ffltJi'VltJlfYl ff\Pl {uma 'VI ftt u 1"' ~ 
~ ~ ~ d' ~ t1 do ~ liJ ... I ~:!~ 
1fY1 m ':i :JJfYlff\Pl 'i fftnu IPltJfln :JJfYlff\Pl 'i u "'~ ff1tJ1'Vl tJ1fY1 ff\Pl 'i ~'U fll'Vfvt ~ 1!\J '1..1 fl1 'i 1 utflfl1Jl'J fl 

ff1'U11'1f1!1"'~ 1 fltJ~:JJl111'Vlt.ntrtt l ~11J 1 Ufl1ff1l1fl1 ~ 1Jl"' i 'l1'tj'W61 ~~\Pl !~ '1..1 ff'W l:JJU .,j~'li'W fi Wl!U! ;ti'W 
'JI 1 I J/ I 1 

tn:uff" flf~Vi 13 iut~uuiu11fl:JJ 2541 tljuiYu~flfiWlwt;r.Jutn:uff" 1JU1"'i~mJuVi'W'flu"'~ 

~~flUff~ 1-'l'lh'W i mui '!1'un:JJl11i'VltJltr tJ lll i '11' fY'W 61 ~ iYIPllJft11:JJ'W~ U:JJ! ~'I..! U d1-1 g_,~ 1)g: 'i U~11Jfl1'i ~ 
" "' J/ j1 Jl I I 

~ 1'1..1 i ~ :u lfl ;iu ~_,,:ruff .fll:JJ l111'Vl tJllltJ1i 'i 'i :u fYl ff\Pl {1 u fll'i tJ 'i ~ 'lt:JJ ft 1 -1Vi 12/25 39 1u Vi 28 

'W q fY~ m vu 2s 3 9 ~ ~n :u ~i '11' 'Uv1v m':i ~~ t~u m ';j ffuu ';j ~ ~ u 'll~tytyl \Pl ~ n H ff' ~ ft:JJ fYl ff\Pl {u"' ~ . ., 
:JJ'4£WfYlff1P11i tl~ 11 iJum'iVitru 61 ~ iYIPl l"ttr-'!1llflir 'W:JJl111'Vl mtr r.J~~ i~t 1 _,~~ lll!!Vl'W ~ 1'1..1 mv.nTw 

~ "' "' .d 91 d 91 'I 91 -~ I .c, ~ 0 'I 91 
! U'W fl'W ~ 1J U';i fl 1 'W fJ "! 1llfl~ 1'1..1 fllftl'i'fftll'W 'Vl\Pl f)~ 1 'if "11J U'i~:JJ lf.UUVl'W fl'W 11J'W 1l 1\J 1'W :JJlfl 1 'i$!1{11 

0~ .d. .ct Ql' jl d. 'J) Ql' od 41\IJ,IQ.IO 

~11'W'Wfl1':i'VltJ11'Wl'W!m~:JJU1l1W.flltJ'WUfi!'Ul:JJ11fltJ1'UU"'l1mtJiJ1l\ltl 'Utu~!~t11fl'W 1~1H\l~'Vll "UVl'W . ., 
m.Jun fl noumr.J i tlfYu 61 ~iYIPl" trtut~'W muu i u fln~h1i'!u ~ l'W i u'li1~fl1'i 1\Pl ~ v:um:i \l'W o~ iYu tr~ "' . 

'JI 
fll';jtJltJ 

fll'i'U tJltJfll'i ~~ tJ'W fln ffuu 'i ~ ~1Jtl~tyty11P1'1 'Vl1-'lff "!fi:JJfYlff\PllU"~:JJ'4ll tJfYlffiP11i tl~u 6 
01 ICl 1 d ~ ~ Y d cl liJ .... Icw .d ~ ~ e1 Q.l 'JI 1 01 tiQ.I ~ 
Hff\Pl'i$1-'I'Vl 2 lJ !ff:JJU'Wfll'itlltJ!:JJU"'l"Y'W~ tuMUfU:JJU~l"Y'W~ 'Uf.U~!~tJ1fl'W\PlU-11H'VH'll'WlfY'WtJHff\Pl 

"' 
~ ~ ~ Q,l d tl ~ q 91 Q,l ~ " ~ d .: 

! 1J'W !:JJ U~ :JJ l111'Vl til {I tJ'VI ff:JJ 1J ';i f.U! 'Vi U 1 '11 ffl:JJ 1 Hl \l ~ fll'i Mfl£11 ~ 1 tJtJ 'i:JJ lUlU {I~ f'1 tu fll'Vi 'VI ff "! 'U U 
"' . "' 

' 4 d ~ 9" . .l c:rt, ' Q.l tl 
fl{l11f'1U :JJfl1'i'UtJlr.Jffl'tl11'if11l"Ymuuft~:JJffl'U11Pll~ "1 :JJ1fl'ti'W fttu:n'ifl\Pll-1 "1 'Vll"'ff~ft:JJfYlff\Pl'i 

""" " 1 ,. .d Q tl Q cv Ql 

!!{!~ :IJ'4ll ttfYlff\Pl 'i 1'VItJlfYlff\Pl'i 11"~1'Vlft 'W 1 {lf.JU(1~1'Vlf.llfYlff\Pl'i ~'Ufl1'Viff1:JJ1HHff':i :JJfl'WU"~fl'W 

"' 'JI .1 0 'l 91 ., "" ~ 91 'JI "' 'JI 91 1 1 "' d'l 91'1 "' 
l~:JJlfl'U'W'VIl VI1Jf.UCVl\Plt1J'I..!Vl'iU1J'i :JJf'111:JJ'V'IHl:JJ~1'1..!1'Vlft '1..1 "'ttffl'iff'Wl'YITY'Yil'lf 1'\.Jfll'il'itJ'I..!fll'i 

"' "' . ., . 
~ 31 9191 "j) ClQid.QI' d 

ffU'W fll'JMfllllft'Wf'11Hl1tJ\Pl'W!fJ~ U{lg:1Jlflf'111:JJ'Vi'itl:JJ~l'Wfftll'W'VI'Vl~'Vl'Vifl ff'Wl:JJflWl 

ff1'W ff11i1'itu~ h "''VitJ11J1" 1 Ht'1 vuff1ff~fln 'i~1J1J'U'W ri ~:JJ1"'lfumvl uft'u61 -1iY1P1 tm~'i~l"Yil-1 
"' 

Q.l rJ' Q.l tfGJ Q ~ 0 I 0 Ci 'JI Ql c!1 .fd 

'VIl"''Vi'ig:1J'W'Vlm1Jtr'WtJHffiPltm~ff-'~fll'W1tJft11:JJff~~1fl\Pl1~ "1 'Vll munfYflllltm~m'ilnv:u~wm'Vi 

d.c::t. dct~ .... f o:::::..dd.c:t. I Q.l 9} Ql .t::u:::id~ I !llfl j/ I 

'lf1\Pl 'VI~ 'U 'W u "~ ffl:JJ n flu 'i ~ffl'W 1\1 'lf1\Pl ff1\J ~ 11 ou 1 flU 1\1 'lf1\Pl!! l1 ~ fl n u ff1-'ll11ft11:JJ ~ t ~ u v 1~ 
"' 

"' fl"':JJfl{l'W เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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"' d l t~~ 4:;), ~ ct 9J oer o Ql & i1 ... fll'H~ 'HJlJ fl1 1 'YI1J ~ 'tl tm.J 11 fYtJ f.l'i ·HY~lJ fl11lJ fl 'IJ 'YI tJ 1lJ 1 t ~ f.ICl1~ 'IJ 11 tJ tl~ 1111 'IJ tJ U~hl 
.. q 

f11f.l.fl1V.'i'fNi'Um'i'tlf.llf.l~111lf1'th'Vi'i~~t.t'YI{111lf1U~Clt~hli11Ii'i'ilJ~i'~t1ltJ UCl~ff.fl1lJ'Yil1'Yif.l1t1f.l 
.. . . 

1t.tm1111~'J!:Ufli'~Vi 12/2542 iuVi 2 it.t1lfllJ 2542 h1n1Mt.t~dhM:ulvm'i'tlr.nvi11tJt.tti'i'~iY~ l~v . ., . 
1 '11\.J nffmll'i ~ ~ u111 Wt\Jl~ ~'fit ,j'1~~ ul'iiJ f11'i ffmn 2544 ffmnfifYt.t Vi'~ iY~ 1ltJ 11'1J'H t1 f1ffm rlTI1i''IJ 

u u cu cu . . .. 
... dl d ~ I -='1 .,g ~ 11)- I "" 11) "" d "" ... 11) ~, ~ 
t.tnfYn~1'Yit't11f1flt.tiJm'inf1~1 2544 tlJt.t tiJmlJt~flt.t t'tiL~lJ t.tflf11llf1t.tffmlJ'I111'Yif.l1t'lf.l t~ '11fl1llJ 

d CV I t/cv C. I ,:% jl d 

t'l1hl'lffl'Uf1'1J "U~tJUlJ'IJ'Yifl1'i'tlf.I1E.Jl11fYt.tfJHff~" L~fJU~tJUlJ'IJ'YitJ 111~f1fl'IJ~1fJ 5 U~tJ~ltJ lJ .. 
0 ~ ,1 0 91GJ oC::!t I ~ 9)Q.I oC:\ 9} 

111t.t1t.t lm~m'i'YI~fft.t 14 lm~m1 Ut'l~m'l1t.t~~'i'IJ~~'lffl'IJU~t'l~ Lfl'i~m'i CJf~~'i'IJ~~'lffl'IJ11~~fl~ .. .. 
d ~ ~ ~ ll1U~hl 11 au~ fl1 1, t.tul'i Cl~ 1 fl 1 ~fll'j L'fl fJ\l~ ~ fl~~llt'Uhl f1 n, 11'11 tJ tl'IJUf-fl..! fll'j fi flff~ H . . <r 'JI q 9) cv ~ ~ ,g/o ... IQ.I 9} do ~ 
t ~m '11 v.1~u~u ~ 11..1 fl1t.t 1'11'1011 un~ fl1t.t 0111..1 nrm~ 1 t'Vi v 'il~ flt.t 1lJ 1IJ l1Jfl11..! mvmv.n~ 111..1 t.t n 11 

I ~ 11) ~ ~d ~ Ql 'I i/ d ~ "> d ~ .,k 
Cl1~'Hhl 1 t 11ttt'l1 1 '11lJfl11lJfffl~flClfl~f1'1Jf111 t 'lf~ltJ'YIU'YI\lHflf1flH'I1tJ~ 

. 
.odl ... 1 0 q Q,l tl cv 

ill'ft'YI 2.1 ~ 11u 1~ 111lJ'I111'YifJ1ClfJTi 'i'ilJfY1ff~ 'iii 'i'ilJ\lm 

m'Vf~ 2.2 ff'tyty1t1n~ru111~~1lJ'I111mnt1vnn:ufY1ff~{1~:u 

ill'Vf~ 2.3 ~ flf1 il!111 ~ ~ 1lJ'I111'YIE.Jlt1f.lli 'j'jlJfYlfffl{~ flf1~~'Yifl~ 

' .e::l .c:S .... J 0 ..:::::a Ql ct d Cl 
ill'W'YI 2.4 ff u 1 ~ 111:u 1111 'YI v 1 CJ v fl fl ff m CJ fl ~ -u 'PI~ เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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tt.~gM.£ltLL!U tl.!!t::!.fl!.LULJb~LI\.L.L! -

14UDmru.l4nf1nuw:::tnn~:::t 
v "' "' l:;r ,-.l'b 

tlNtLUL~UI\.L.U -
"' "' 

f.LUUL.L!~~f.UHI1f.LULJbtUbL.L! -
"' "' 

Ul.~LR.L.L! 8 ~ ldtA.b LftWf.~~U~U 

ti4Lmfin.nn~::r. "' ;;,-,.. 

.r,~~u~u::mt 11tA.1nLFtLlH~~u~u~~~ UGtdhih~fl::l,!tt tA.l Lihih~fl ~~m£I,!.~£l.11U.ULU::tfl ,. 
~~Lfuih~fl G~ n,~::.r, v ~~11f.L!~rt~tti.G.L!f.LUtl.ld~tf.LU~~(l~b ~r-::mL!HtA.rtf.f.!ltl.~!,-fll,!~ 

'" . 

IA.l dhfu£flL!A.HW~Y ~fu£l..r,LUt-LIA.~~ttE0!.~£l.ld~k!LU~!,flrb-f~1n (! S r,~fzU!lH -
,. 

n n n fb 

~~Lffiffi£flL!A.ml'l~Y ~ffi£l.!.LUC'LIA.!.~£l.110.ULU::!.fll1£~k f! £ f.~.L!U~U -

GL! f.~~UI,!U Z tlG.L! 
li> "' 

~um~l "~fu£I,UULJb~Utl.t-:ltt , ti.~~~~G~~k Uf.ttrt~t::a::r.tt.t, ~r-::mL!~GR. Uf.ttti.L!~rlmL!~fUtltL~ ,. . 
HL~ti.L!!:::~tt ~~G~f.LUtt.t, fu~L~IA.LrbiA.rb~~tl.~t _!t~f.f.tttU.L!~~l~~t~Uil~l 18vZ ti.QLU~UUM. ,. 
£Z ~ti.!,-G,g:t Ltl.flllj,L!ft~Y QIA.bk!LA.Y:::!.fl~GI\,~~~~ttL~Y:::mt M.~t~t'll~tG~~~t!.~f.hf.LU~I1ti.L~~LIA. I I I I I I 

L !t ti.EOL ftU~f. L U tl.£l.Ltj_L! M.~ 1 f ~.L!lk!ftf. f. !lQ~Lil tA.~L U rt ~fu£l.!. LU :::mtf~.L!LUQJb !9LM.:::mL! 
,. 

Pl 
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. 
Q.l .d Q/ - 'a. .d 11) QJ t:l ~~ d 

f11';HI~f111!'HJ'Wf11'H'I't:llJ1~\Pl1JU1tyty1~1 fl1flfl1ll1 t'YltJ flW~<1 \1\Plf11111fJ'Wf11H"''t:I'W U'YI 

d r/Q.I q ';;II d .d , a~ r1 
1 - 2 'VlffWJ1 .:J1l\Pl u"~un 3 - 4 'Vl'VlTW1~1llJ'n1 .. 
1~~m.Rruru1ln ., ., 

'11~f11l111fl1ll1 L'VlrJ ij 4 '11~n1lm .. .. 
- 1m.:Jm1u1ruru11nnl.:J1J1'11nli1fl'il (MBA) 

" " . 
- 1m~m1u1ruru11nff1'11i'tJW'tJ1'1111 (XMBA) 

"" .. 
- 1m.:Jm1u1ruru11nm.:Jli1fl'ilti~.:J'I111lJni'-w6 (MRE) 

" " . 
" - r= " = = jl = ., "' "' - l m .:Jf111u1tlltll1l 'Vl'Vll.:J1J1'11111i1fl'iltlJ u f1111JH'I11'Vl1'WttlmlJUlltl tm~ti.:Jflf111 (HRM) u u q q 

., """' 
mm1l111lJ1lJ1'b'111 lJ 3 1:11'1.11 .. 

-1m.:Jnnu1ruru11'Vl'Vl1.:Jf11Hlm~ (MIM) 
" " 

- 1m.:Jm1u1ruun1nm.:Jf1111~lJ (MIF) 
" " 

- 1m.:Jnnu1tyty11ntJ1'11111l1'1.111i'J"fl'ii1~'1111.:JU1~tnff (IMBA) 

'11~f11l111 2 flllll .. 
-1m.:Jm1u1tyty11nm.:Jm1,j'ty; (MIP) 

1~~umruru1um ., ., 
Q/ .<::::t. t::! Q.l 

'11"f1~111lJ1lJ1'b'111lJ 2 '11"f1~111 

- 1m .:Jf111U1tyty11t:lfl'Vll~f11111m~ (DPM) 

- 1m .:Jf111U1tytylmn11lJ1l1'1.111J1'11nlpn'il (IDBA) 

'l jl • _, , "' d ., 

t u ~ 1u 11 H u 1 ~ 1 n ff ~ 1 tlfJWfll'W m1 11 ~ m 111 ttu m 1 1Jt1u fJ ru m-w 11" n ~11 1 fJ ru m-w 

" 
tll\1116 U"~f1Wfi1'W,j'Wi11'1Jt:I.:JI'IW~<1 lll 1M' I'IW~<1 L<A'f1Jf111 tltllJi''U'illf11Jtl1,j''U f111fffllll'.if'UU 1 • 
llJ 1 ~ ~ 'lJ lJ llJ l'b'l~ 1 ~ tl 1 lJ lJ 2543 I'IW ~ <1 i cA' f'U f11Hl~!ii tl f1 'ill f11Jfll,j' lJ flU ffflll1 llJ 1 ~~'U 

lJ1'U1'b'1~1M'tiJ'U1llJlclffl'l.lti.:J PIM (Program in International Management) u"~tiJu 
" . 

1Jm,j'u ~~lJ ffflll1'.iflJ U l'VlH'U 1'11U1!'J" fl 'iiU l'i .:J!~tl1 t U U 1~ 1'Vl ffi 'Vl t.Jn LeA' f 'Uf111 fl~!fttl f1 1 M't tJ lJ 

1llJ1~f1 

1 u iJ 'il ~,ju u t~n 'illflfl11lJ11lJljtlm.:J i'b'1f111 1 u m1 u"mu~vu tll'iln6 ir nffnlllfl'U1llJ lclffl 

" 1u PIM 
jl 

U"1 I'IW~<1 fJ.:J i ~" ~ U 1llfl11lJ11lJ 1j ti'Vl1.:J i'b'1fl1 1 fl'U 1Jfll,j'lJ flU fffllll'.if'U U 1'n H 

'U1'11111!'J"fl'il '11"1f.J1J(ll,j'lJ'illfl'UllJ1U1~1'Vlff tllVl!'li'U 1l'11i'!tlllJ1fl1 V.:Jflf]ll ~f.:Jlff1l UfllJl~l 

tlt~ff!mt~tt ~~u ~u u"~ 1 uilm1 fffllll 2547 icA'ijm':i".:Ju 1lJfl11lJ11lJljtlm.:Ji'il'lf111 tvilJt~lJfl'U 

The Singapore Management University U1~1'Vlffff.:Jfl1uf 
_lev 'l ~ v ~ .c:::r. J fV oe:t 

2.1.2 ll1"'tll1t'Ufi11~"~'UWcrt~ftW~'t'tlW'titJA1i.1~1Utl~tll1'Utll'ti ., ., 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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. 
• 'I jl "' ~ llJ !II"' jl~ 0 "' QJ "' 'I Gl 'J) 'J) <!I 

lN11111fJ t111.Jflfffl1:11 !~!'.ifJlJ'J(l-:Jfi11:JJn'1flWU"ft~1Jl11Jl'YI'Ut:J'Ifl111JW'lf l'Ufl11 t11'Ut:JlJnLYHl 
q cu u tJ cu 

"' "' 'I .d "' 'I jl "' 'I jl "' _ 1 1 " 1 'I v "' ~ llJ jl"' v~ 
fl1'iYll~fftJ t1Hfltl1tl1Jfl1'i l'lf'YI'i'VHJltl'l !'1-Hfl~lJ'i:: tl'lfl.Jff.:lff~ ~tl !11Utlfftl1:111~!HJ\J'j(l.:J "' . "' 

~ .d Q.l ~ o' Q;' 4 , Q;' 0 .dt ,.. Ql cs 
uu1f111lJf1~tmnnu tll'i1tm1::'11un::m'i1JU'Vlfl'.iltltll'ifll un::~~'Vll'ilti.:JltJt~tnfftJ'tl'Ut~lJnmu'if 

"' u 

'I v "' .d .d v ~ 'I " ~ • 'J/ "" 'JI<~~ v v vi 'J/ 
t'l1tl1J'I.Jflfl"ft'Vl!tlti1'Ufl.:I'Vl.:lflltlll.JU"tt::flltllJ'tltlt:J.:Ifltl'llJlJ !'lfl.J ~1J'i11U ~tlflll'U ~""l'J'U ~ '11 . . , 
iYu1~t~ Yll €'It~~ ~u'l1 t.i 1t1.:~1umfli' :uwm.h i 111i'1um'i\Pl~iYu '1 ~'111 t~f111Jf1lJfhnmu1€'1 ~"iru nn . . "' 

Q,/ a!& - ~ ~ .t:::ll .dt &: 91.c::l d " Q;' Q 

1Jty'lf~.:I11J 'i t11J1fflJ'tltJ .tl11:11ff1tl€'1'Ufl.:l 1 nmp tl~ '11 'ifl "Business Language" 9f.:I~'YI1flti1'U fl.:! fl1JlfJtl~ 
91 " d , 'J) ~ ,:9 ,A Q Q Q ~ " ... 1 0 d 

l'Jfl~llJ ~ ::Yll fl.:l1'i tllJ ~U€'1::1 'Ul 1 ~1'VWfl1 '.i ffflffl'i'Vll.:l 1p mltll 'i1J 'i'l1 1'i ~'i tl~ 1 '111J'i ~ ff1J fl11lJ ff11 'i ~ 

'J/ d'J/ .do dj .-i qvq cv"" 'I llJV • 'J/ cv • cv ddj a'.d 
1J~YlleHlJ'Utl~"ft'V111111JlJ !'VW !'lf !'Ufll'iYll~fflJ 111 !~tlfJ1"\1flYlltl.:IU€'1~'VllJYllfl11€'11 tll'i1Jty'lf11Jl.Jfflff¥ll'i'Vl 

'1 11' 'Vi 1ut~ flu~ 1~ fnnu fll'.i ~ ~n1 1" 11 n1 'it~ u '111t~ ~ t~:u" ~ ru~t~ VH1 ~ u 'i ~ 1111 ~ .:~n-1 :u 1 'i t1i~ Hn trlt ~ ~ 
"' "' <;' , 

'Uti .:~:q 'if)~ u n~ fl1UI ffllJU tl'U t~.:~ ~1tJ1J1'111'.i un::u "'~"i 1u:: 'YI H m'i 1~ u 'U t~.:~ ~ 'i f1 ~ 'i 1:uli.:~ nn . 
I Cf ,:S Q 

Yll 'j 11:1 ff'tl1J fl11:U lJ ll'iffl(l tJ 'U fl.:! .:111 fll 'j 1" lJ u" ~ tll 'j 

~ Q,l' qJ J 
2.1.3 1irU'tlfl'U 

Q cl Q;' d. Q Q.l tl~ " Ql 

fltu ~ ~ ltu 'lftlffl ff~ 'j u" ~ tl u 1Jty'lf :JJ'I111'Vl til" tl1i 'j 'j :JJ ffl ffYll 'j fl tJ YlllJ u 1J 1J 'U tJ" ff(lllJ lJ 
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4. W\l!IJUllJflmmfJm::~u 1~v*-d.:~1n-1:uf1u1ti.:~Yl!t~1Ju'Vluf1u~ 
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"1 u€'1::m..i"'Vlf:J1:1am1~~11.:~~"d,irn.:~1uli1 1llvvm~u 21l1:tn'Vl ~.:~i1 . . 
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'l 'l!i/lll!i/"' O"' "'Qiclt 
~1\IUllJ 't' ~\Pl'Yl'lfllfllH1'1tJn'lltJU1JU Shallow Space Utl~ Mediwn Space tJVfl'illfltJtJfHt1JtJflll 

uA'i 'll1ltu'Hl~~hh'H i'm:nfll'J 'lltJ 1\Pl nm\1 1-v.'J l~'lh~'H riiPl ni1uuuu m 
" 

d "' 'lOQ.I d.:t. 
ill~'fl 2.6 nl'J'il\Pl'Jl\1 Working Area 111J1J Double Zone Lay-Dut tJffltJfl'lltJC)!''IlJ Shallow 

Space 

~ ~ 
.c::i Cl Ql 'l....SQI' .ekct 

ill~'f12.7 fll'J'il\Pl'Jl'IH\1 Working Area UU1J Double Zone Lay-Out tJ~ltJfl'lltJC)!'\11.1 Deept 

Space 

' Q.l Q,l ...:!1 Q.l d,::! Q.l " Q.l Q.l 

3 . nl'J'il\Pl'Jl'IH'IUU'U Tripel Zone Lay-Out fltl nl'J'il\Pl1l'I'VllJt1fl'hllli~flt1lt.lfl1Jnl'J'il\PlU'lJ'lJ 
' ~ 

Double Zone Lay-Out U~t'WmY1tJ'lJ~fll':i i~191Hflt11'111t1~Umm1'1ffV'I~ltJ'IJV'I'Y11'11~'Uhll tY'J'U 

Q.l I d Ql 9)~ 3) :d j/ Q.l e1 o Q.l 

\91HUt11t.I\Pl'lflt111tJ Vl'il'il~'il\Pl '1 'HlU'U'HV'ItJlfl iiPl fll'Hl\Pl Space UU'U'U 'il~V.UitJVlfll'JffltJn'll'U 

'IJtJ1\Plflt11'1~1tl'UU'lJ'lJ Mediwn Space 

ill~~ 2.8 m'Joil\Pl'Jl\1 Working Area U'UU Triple Zone Lay-Out 'lutfTUfl'll'U~lJ'tltJl\Pl 
Mediwn Space 
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nll;JYI Space tr111l1JtFnnl.rU.Ifl"llliD'~YI"ln 

1.y;~H11111fl~ e.:~~ 1t tJ m ':i'Vh -nu nu ~ ~ Space h1'm111::: 'ffm1um£J1 tJ ~hu fl'l1tJ ~.:~ iJ 
0 Q.l ~ I CiUJ91 I 

fl11lHY1fiUJ111fl CJ!''Ill:::flm1fN t~Ufl 
" 

1. fll':i~~ Space ff1111'1J'VI1'11~tJ1111 
Q.l 0 Ql -1 .... l.c:9 ~ 

2. fl1':i1l~ Space 'ff1'11':i1Ju':i:::~11u':iflll1'111':ifl 

Ql 0 Ql Q 
3. fl1':i1l~ Space 'ff1'11':i1J1fl1Jlflfl'ff1':i 

4. fll':i~~ Space ff1111'uile.:~ti'utiYEJ'I 
Q.l 0 Q,l 9) Q.l 

5. fl1':i1l~ Space 'ff1'11':i1J~fltJ':i1J11'Ufl 

cv o 01 " d fj) t 91 A 
6. fl1':i1l~ Space ff1'11':i1J'I1fl'l1fl1J'Ufl'l '11fl'ltJ1 '11fl'l1fl':ifl'l 

Q,l 0 QJj) 9) j)fj) 

7. fl1':i1l~ Space ff1'11':i1J'I1fl'lfltJfl11 '11fl'l'ff~~ 

" 1. tll':i~YI Space 'fll..:Jl~u·hu (Aisle) mheen 1~t1'h.J~.:~iJ 
Q Q.l ~ d.c:! VGJ y ~ fJ) I Q d d 

1.1 'Yl1~1~'1..!'11ftfl (Main Aisle) 11J'I.J Space 'Yl11~ t'lf111fl1'Y'Itl1Wfl'Yl1~1'U1~'Yl1'11~'1.JHJ'Iflfl'Yl 

1.2 'YlNl~tJ~':i 'I (Intermadiate Aisle)11jtJ'Yl1'11~tJ':i111'UtJ1~flm'l t'iftJ'Yl1'11~tJ~11flfl1l1fl 
a -=. 91 ' • o 

'11 'j fl'Yl1'11 ~ tJ t 'U 1 ffff1tJ 'Yl1'11tJ 
"' 

1.3 'YlN1~tJ'i111fl1t.JltJfl~11 (Secondaray Aisle) 11jtJ'Yl1'11~tJ1111':i:::'l111'1 H1dh.:!1tJ 

"' . ~ .fllfl ttJflft11'11tJ'I1tJ'I . 

'Yl1'11~tJm\'n (Main Aisle) 1.50-3.00 111m 

'Yl1'11~tJm 'I (Intermadiate Aisle) 1.00-1.20 11111':i 

'Yl1'11~tJ1111.fl1flltJfl~11 (Second Aisle) 0.60-1.20 11111':i 

2. fll':i~YI Space Ul't'l.r'Uf\11\h~'l!llthn'Unnltl (Meeting Place And Conference Room) UU'I 

" bl j) 0.0 d 

~~~'ltJ 

" ~I "' •"" .., ""YiY~I iy .., .., 2.1 u':i:::~111'il'W1:!;ft1t.l t'Ufl"J11t~fl1fltJ 11~ 'lfu':i:::llltu 2-3 fltJ 'lf':i:::t.t:::11ft1'fftJ fl1ll1l~ 

, c! Q,l d gJ ,. cY .c!l 'JI 9 " Q.l 9 Y et cr a .d 
lfllfl 1-2 11TV1'11tJ1t1!:!; '11':ifltn t'lft1ft1tJ1tJ ll~ t'l111 t1!:::tl':i:::'J!ll 3-4 'Yl 

' " . 
"" "' y"" ""~I - l'ilftfl t'b''WtJ'Ylu':i::;111tu 2-2.75 111':i1'11111!':i/fltJ 

" . 
2.2 u '1.1'1.11 11 ~ 1 ~ ·HJ11l iJ1nn ti' '1..! (Screen) fl 'J'.i ~~ h1' e~i fl ~ fl ~ m·1 H 1'l.J ul'i ft::; fl ~:I.H we "' . . . " 

tl 'j:!; ~11tl1 fl\11'111 ~ fl tltJ 'j::; '1111'1'¥1 '11 m1tJ -vi Vi 1'11tJ 1111 tltJ n 'I fl1t.l, tJ 11ft:!; .fl1 fltJ fl fl 

d !il'l Y.l 
11~ t'lfu':i::;mw 6-8 fltJ 

"' 
jl .., ol " ~ ' "' 0 j/'1 "-1 2.3 '11fl'lff11.fl1lltu (Interview Room) 11fl'lfl1':ifi111111JtJ'ff1tJ\9111l1tJ1tJ~ t'lfu':i::;mw 2-3 

"' Jl 

fltJ 1'*nm 30-45 u1-vi fl1':i~~ 1'11'ey1m)''Yl1'11~m"::;~~~flnurbun1.:~1tJUtJ ., 11~e 
''I jl " .., 
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2.4 11tJ,nh~'l[llff:JJ1'1H1'Yl1 1l (Conference Of Meeting Room) \PitJ-:Jfl11fl1lll11JtJff1tJ911 

iJH'i-*tJ1~111W 8-15 fltJ 'll1~'11111l1~111W 2-3 i'1111-:J 
~ . . "' . 

!ll~leJ~tJll'll1~111W 1.50-2,00 IPI111-:Jl:IJ\PI1 

2.5 1J~ nw 'ti mh:JtJ (Resting Area) fl11 tJ~1J ~ nw ~ill lim nY'ty 11 1'VHJ fi'Vi ci 1tJ li ~'1 "* 

1l1~1J1W 12-18 'fltJ 
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11 8-:JtJ111111111111811 8-:J'V'lflf-18tJ 1111 
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_ I "" J <!I , _f!4 dj ,1 <!! • d o 'I 91 • 
2. utHU".i~~lf!1110UQ"~ 'f4nl 1'1JlJfll'JfftHU'tHH1Jlfl U\P11lJtl~1llflffllll'JillJllll t'Jl'fftl~ 

, 91, ' , 91 "' ; ~ dj .. , 91 0' ' j/ .s ~ 'Ul.Jll911~ "1 \Plff:::IP11fl1lt'l:::llfi11llfflJ11fflltl 11~1'1J'UUff~VI 'lffl'UU'Vfi1Hllt'Jit.t'l1tl~Uff~~~1'U Clf~ 
, il ,_.Ll!i 0' "" "" i 91_ I"" "' 91 \P11ll 1i ':i'Jll ~lfll'J 'Jl'U ff ~ l"fl"f1llfl1l:::tJ!'Jll\Pl~\P11lll'W~ 1tJ 'I11J'JlJ191'H1 ff ~ m::: 111tHHll1tJ~ '11 tl~U ffiPl~ 

u\9ii tJ mru ~tfl'U~UffiPl·!l'th'U i'11tYUVlltmun ~ i14C!ft~'U i loff1tJ'U'U'IJtl~l91QUI"i€l:::U'J:::lfiVI 
- t "" " <!I , 91 ' <!I Uff~u'J:::~'hl;i ff1lJ1'Jill€ltlfl ~ 2 tlt'Jl~ fit! 

'11€ltl~l1t~~Uff~ (Fluorescent Lighting) 

"" "'1 j/ '11€ltl~'lf'UIP!ll ff'11€ltl~ (Incadescent Light) 

9l11H~ 2.20 tUlt'.I'Ul'vtti'Ufi11llUIPlt11"i1n:::'l1'h~l1€lt1~ 114~1 2 'lfU~ mrui~~lt.tmiiflutiu 
<!I 111\tl~ 1'ri"Wilflifli.f 't'it'ltl~&1tl~lUH 

1. '1 91 91 '1 91 
, "' 0' '11fi11ll'Jti'U 75% '11Uff~ 25% 'Uti91'J11~ 1. 

, 91 91 , j/ 
'11fi11ll':iti'U 90% '11Uff~ 100% 

. 
"' ' "' V11VI1f1tJ 

2. '111'u~lJ1tlutffo!lff'.h~ 50-80 Lumen/Watt 2. 'l j/u"" • '11 ':ilJ1WUffo!lff11~ 4-8 Lumen/Watt 

" 3. lh:::'I1UIP!Wf1~~1'U 114~1 3. iYunJi1t~~vH1'o!l~1t.t i14~1ll1n 
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'IJtJo!lffi$\~wh 
" 7. ,91 ' , !J) "' 

tllfJfll':i 'lf~1tJtl11tJ ltJ fl11 7. tlll.tfll'J "lf~ltJfftJ . 
8. il-i ft t1 t'Ju ff IP!o!l flfl ni1o!l u n t'.ll mR' 8. 

~ , 3/d 
Uff\Plo!ltltlflfl~'U':i:it'JlfllR' ~~ 
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"" - ~ d 91 d !J) d "" llt_,t_l!l "" 

9ll1H'n 2.21 11J':it'J'UlVIti'U'IJfl~ - 'IJtllfft'J'IJfi~Uff~'li':i':ill'lfl\Plllt'l:::Uff~ mnl Uffo!l'li':i:ill"lf191 (Natural 

Lighting) 
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ff lll 1':i fl fi 1 'lJ fJ lJ \PI lJ 1'11ll 1 ::: fl 'lJ fll':i 

u 11"' 111'1 !J) d ~ , ' ' d u 11 {lt.JtJ ~l'Hltl "l 11~ ll'U11'Ut"l thmi~iuihwm1u 
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VIT:iH~ 2.22 Uff~1h::~11fl~vh (Artificial Lighting) 

" .,f 'U8~ 
" .,f 'UDAtUJ 

1. '1~,~ .;,1 "' ,~ 'If ~9HWl~ 24 'lf1 'lH fiTUfllJ'j:;~l'UUff~ ~ I 1. 
q 

tfftJrh 'tcfi~lrJlllfl 

2. "' 11 '1 d't ~ 11 "" " fll'HJ~u t'l'U 'Utllflll'Vl 'lfUff.:J n~lli I 2. flllicfiutHmrJ't 'Utllfll'.i 6'1't11t1~1-:J~~ '1 

0 '1 ~ i ~d ff1llllf:l'V11 '11 Flexible ~~ 
0 '1 ~ I ~ '1}!"' I 

11::;m '11'11lJ~f111lJ'U1~ UlJ11::; '15Tff~\111-:J '1 
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'Utllfll'.itltll-:1~ '.i1fi1U~.:Jfl\111lJ 
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1111lJ\11tl~fl11 
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IIJ •• f I .J I "' d 

u n .:~ 't.ltl-:1'11 t'ltl~ rn tlrJ1.:1'11'U .:~ 11::;111 Hfl1Jtl fl 

ti~H11d.:~mh.:~mn u~11ff'tlti.:JU't'l'.:J i~.Yh 
" " 111fl'l1t'lt~~ i~vhvi.:~ 2 'lfi!m!u 11::;'1mi't~rJ.:~ 

"' d fl'Ul.J1flfl\111l.J 

" ' 
~'UHff~ 1 m~!'nrJ'U 11~1-fl~111fl11'PI 1 vJ111 iiw'Wn1 'VJ9l . . . 
doG~ .:::!t t<V 

l.Jfllt'l~ 1 Foot 3 Candle l.Jf111'V11fl1J Lwnen/Area 

" ' ' 
Foot Lambert tll'Ufi11:J.Jffi1~1'UW'Ufi1ff~ (Brightness)fiiPil~ '1 O'U\111lJ'lfU'PI'tltl~1n~ 

.::9 ~QI ~ ddcs I W' <v d I Ql do J IGI 

f:l.:JU:J.J1ff~11::;11-:J~'U'Vl'Vll.J Foot - Candle l'Vllfl'U 1111!Jff'U1111::; Bright fl111111!Jff~1 'ti'Utl~fl1J 
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thUtHlU 

t .... .f ovcl 
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. ... 

100 Uff~ff11-:Jt1t'llflt'll{lfi'U 

. "' ... m 'U 11 'U {j "'t1 30 - 70 ~1'U1ilfl11~lJUff.:Jffi1-:Ji'Ufll'.iUoU.:J'li'U . 
tf:l.:~u'Wi~ it~'ti' uui~t~t~'U 20 

tn1i'~'lH~'l'11fl'll (Layout of The Luminaire) 
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1. tll1~ft'lHH1J1JU'J.I'J.I1~1 (General Lighting) t!h.J~f1'hltu:'tltl~fl11.0f't11~WN ifll.l hw 

~ 111 'ltu 1ii ~ fl11l.lff~ 11 ffl.l t"l'tl ti~U1l.l 1tuu ff ~1J'W lf'W ~1'\..1 t ~lJ l'l ~ nc'J1~ir n~~t ~'W ~ n'hl tu~ fflJlJ 1~1 
"' 'I "' .J 
1:1f1'iltu~ 1ft1:lf1'iltu~l'I'W~ 

I 

I - _, 

=--=: 

ilTrt~ 2.43 ~f1'ilW~fl1'i.0~n1~~1~ 1fll.lll1J1Jffl.llJ1~'i 

~ ~ . 
m1~~~~ 1mm1J1Jffl.ll.ll~'ii1 irn'ildhtit~un'ii~'Y1111J~lttl'lt.i ~utl'W tJ'W'tltJ~ Ul~-.h~l'W . . ~ 

~tJmrutfl~t~~l~~1~ "1 mvl'W~hirn~1'W ~1:1t~~11'Wtvlt~1iit11tJ{ l'l~tJ~1tmt.i~'tltl~tfl~tJ~.Om ~~ir'W 

1Pl1u l'l t1 ~'tl t~~f11~~fll.l ~~ir n11~\Jf1f'hl'l 'W ~ 1 fltJ'i:tJ~'tltl~f111lJ~lJi'W 1h ~ 'H -:h~ 1 ~v~ li 1.:J'tl tJ~~ 1.:J 1 fllJ 

tl1Jf1111Jff.:J'tlti.:Jf11.:J 1f11J U(l~ 1m.:Jfff1.:J'Uti.:J~11l~f11'W ... . ~ 

.,. "''I~-- d ~ "" " • .1 " ,. 
~1~ 1 fll.I'Y11 'IHl~11.:JU1J1JfflJlJ1~'l'W tl111'il~tlJ'Wtl'WUfl'Wt~fftt]l''W~ l'l(ltlf!Tt'i:ltltlt'lfftt]l''W~ l'l 'ltl .. 

l'l(ltJ~ IDD ~l~ u~1~v..t1 itJu~1 mvl'W1J~nw"hirn.:J1'Wt'l1irnl~l'l(ltlf!W1:1tlt~t'lfftt]l''W~t~'Wri1'u .. 
r.J ~~~I ~Q~~ gJ dJ} ~ i my t]l'~fll'ii11~~~~.:Jt1J'Wl'I'W1V 1~~ "1 l'l'ltl~~~~tlJ'UUtl1rJ11 l1_j~1l.ll'ltl~f1 ifl U'i:l: L 'W1Jl.:JflHUtl1 

.,. • .1 "-! """' "" • ~& 'I d ~ .J 0 'I ~ ~ 0 
'IJ tN~ 1.:J 1 fll.ln'i:l tltlt 'i fftt]l''\..1 ~'W fll'il 'il~l.ltl'Y11i'V'Hl~tlfl111J'i fff11 'W fll'i t'H'W ~ 1f.l t]l' .:J tll'il'Y111l'll'l tl.:J 'Y11.:J1'W 

~ ... 
,. .l ,. ~ .l dill~ 

~tff1Jti'Wt111'\J'Wl'l'itlf111~'1J'U f11~ 

fj} 0 Q.l d. .,.I .J 0 CV Q.l ") e.:Q~ I 

'1Jtlfflfltytlf1JJ 'i~ fll'i l'I'W .:J ffll'l 'i1Jfl1'i 'il~ 1H~1.:J 1 fllJU 1J1J ffl.l lJl~ 'i'W flfltl 'i~ t'.l~l'IH~ 1.:J 

.,. "' "'i' "' .ck .ck • • 1 ~ "' 'I d 
1 fllJf11J~'W ~ lJ fl1'itf1'W 'i: f.l~flHl'l'\..1 ~'IJ 6-:J'i~ e.r: '111-:J'i :'H 11-3Utl1'lltl.:Jf11.:J fll.l~ 1f.lf1'Uttl.:JU1:1: 1 'W mtu 

.d j} I d. Q.l ,.C)J 0 IQ .c!t G) g} d. Q.l Q.l r.J} I 1 <!I i t 

'Yll111J fll'i 11~11.:J 1 ~~1'11-31'\..1 tl~'ll'~l'l 'l t11 f11:11fltJ.:J f11J~'W .:J~1rJ 'i: tJ: 'i ~l'I11-3Utl1'tl tl.:Jf11.:J fllJl'l 'i tl lJ 
~ 

fl1'ltn'W 2.5 W~ ffll'li'm.Jmvff~'llti.:Jlltl1'tlti.:J~1.:J tf11J~f11'imhil.:J111f1~U.:J'i~Wh.:J 6 iJ1ii.:J 1 W~ 
q q cu q 

<V ~ "' "' ~ .,. ~ .l ~ 
2. tl119~'lH~'l~Aft'J.Il;}'ft1~1J11'JW (Local Ligbting)1'i1fll'il'il~\9l~\9l~~-H 1fllJ1'V'IlJ'ti'W11J'W 

~tff111 'Wtu 'V'11~1J 111ru lf11J1t1tu l'l,j .:J 1 'W n1tl1 ~~~ tJ.:Jn1'i 'i~~1Ju~lJ1tutt ff .:Jff11.:J~ .:J~'\..1 t<i'W 11111tu 

1 ~ o 1 ~ "' ..,; "' """ ,. .I "'I ...s .., • di ~ ~ d ~ & 
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. "' . 
Ql ~ Q Ql 1 ~ d..:!t. Ql lfl_l e!:l, ~ Ql g}d, I g) d. 

1:;1-:J1lJt:J~\91~-:J~1-:J fllJ!ll'Vn:;1J111WflfH) lJ'Wt:Jl~~:; tl111Jfl1'W111t:Jtn\91nl'HW-:J\911fl1JI~fYit:J~'U1-:J1fltJ-:J 

it! 

3. tn1~~1H~l.:Jlft'lU'\l't'tl:;'!~ (Supplementary Lighting) 1mJ~1i'llu~1nl'J"~\9111-:J\911-:J 

1 "' o ,l a _ 1 "''I ~ • 'I !II "' 'I .k 1 1IJ - I 
fllJ!ll'W1~~\91lJfl'il~'Yt1'U'W1'Wt:J~\911J'J"~ff-:Jfl t'Wnl'J"1'WlJf111lJ1\91'W tl'ln1J~~ t\91~191'11'W-:J fHH'il'Wl~~-:J tlJ 

t'liu i11mfi~~H'I1lJ1tJnl'J"~'W '111m1w"nllW'Ut:J~1J1'1oivt '111t:~~1t:J~1~ff'W~1l u~1"lf1 t:J~1~ h~~1:u u ~ 

flllt:JflflU 1J1J\911~ 1 fllJl'il'Wl~~\91~ t:J~t:Jt:Jfltl1J1J 111' ~ll~'W n n1J~hu '11 U~'U t:J~nl';i~\91\911~ 1 fllJU1J1J 

.d ,, ~ 31 
fflJ lJ1 ~ 'j 'YI t:J ~'U 1~ 11'1 fJ ~ \9111'.1 

'll ..,i ""' lii_.J_~ I 
tll'lftl'lJ~llfl1lli18'UTIIfl~mfl mnlUil~Uif.:JiflH 

. " ~ '~" 'GI d y QIQI~'j/ 
1'Wt:J~'i11m~1J1Jnl'J" t'11Uff~ff11~ t'Wt:llfl11 'il~llnn m~'il1tJfl11ll'J"t:J'Wt:Jt:JmJ1 fi~'W'W'il~~t:J~ 

"' o.c9c!l _94 Ql j/ d.Qid. 

fll'W ~(l~'j ~1J1JlJ t:J~fl'W fl11lJ 'jt:JlJ lJ\91~'W 

mmR'1~u ~t:Jt:Jfl'il1nvit:~ 'il~tln~\91~1'W 11~ t:J\91 i ...Jvh tit:~u~ 'il~tlfl\91\91n"1J hJrivi flt:JlmR' 
"' fU 'U 'V 

J} I I I "' 1 """'"' !II "' = 11J_J_!!l ' "" !II liJ_.I ' "' !II 
n~1J \91tl11i'U fl11ll'J"fl'W'Yttn\91'il1fl rnn1Uff~ff11~'ii~Qn1fl~t:J'Wf.l1tlt:Jt:Jn rn flt:l'W'Yt'il~1'U1lJ1'J"1Jfl1'W 

fl1 til 'U ~)11'111 

mmR'n"1J~i1~ru 11 !Jli"J: ~ LY1llnm11~fl itl11 ml'.l1n t!fiU~1u~Ph~f!1J~ru 11 !Jiiml'.l lu 

d!l/ 
m m 'J" vt ~ t:J ~ n 11 

... 1 v 
'IJ'U~,B~tll'l 't'iUif~ 

1. Direct General Illumination 

~ ' ' 1 ' 0 = .k ~ -.1 .. "" 11J'W flllfffl~ff1H \91f.I~H'il1n11'11~ ~ n11'W\91Uff -:J ttr~fl1'il11J'W '11~t:J\91n~ fltHlff!CJr'W~ '11'J" t:J .. 
= llj !II !II Qllj !II !II ' 1 "" .J d d !II ' 

'11 ~fl\91"lf'W \91 t ff'J" t:J'W fl t\91 U ~~ l "lfU ff ~ff1H \911'.1~ H f11 ~ 'illi'Jflfln1'11'W fl'W'W 'Yt'Yt~ fl~n11 U ff ~ff1H 
" Ql I I .c:!lJ1 IJ/ I 1 !1/ 

~1fltll~'Ut:J~Uff~1'11~1'W t\91Ufl Uff~'illfl flll'J"~f.Jl 

2. Indirect Illumination 
"' " . 

m'J"l MUff~1nl1 ff1ll11tl l~i~n~t:~llmwthttJ\91Uff~fhiluu1J1Jnl~'il1tJHff~ 1<i'W 1flll i...JiY • 
d "" d !II 1 ' llj_Jllj !II 'I !II .,j 
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_9f Ql lfl j} ~ I 0 .<:::\ 9J 
IJt:l~fl'WUff~ Direct Illumnation n 1llt:JUff~t:Jt:Jfl'il1mm~~m1'W\91Uff~U~~ff~'Ytt:J'U1'W\911'W 1l~~n~~ 

" . " 
1J'W~tJ-vitl1tJt11~ vh, MUff ~UlJ'W 1~U'J"1R'1l1m·:n~'W • 

3. Point -to -Point Sources 

i~utiuLY-:J~1n~'illmmt'i~fh1iJ\91~l1mt:~1J 1~'11~ff1191~~ i llir~-1~\l 'ti1 1 M1n~uff~1~1~9i191nu 
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Ql 'j) I j/ j/ I tf j/ I ~ Ql 0 -~ 
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w ~ 
Q.l' t o Q.l' £I!( cv • lq 9lcv d 

t1fllfW~116·U~UUnl'l;JUJOTiHY1H'nU ti'IUlNUtlm:JVn 1~~'1'U 

" 
1. fr.::J'(;Y1tJ.fllt:Jl'UW'Wl1~tJPfU'I 1~t:J~H (Fixed Comdutt System) 

. " 
2. '(;Y1tJ1:i.::Jtll"'11~'Wl'W ·nanihB~l~wu (Raceway Under Floor) 

9/~ ~ CV IOCV , J 
3. '(;Y'J1'1'Vi'Ut'HW'U'Wl.Jl.flltl'l1 €1.::1 1 ~W'(;Y11:J'(;Y .::Jfll€1.:1 1~'11 11.:1'\1 'W 

2. "i~'U'UtY~9uJthil'~nHI't't~l'U (Ceiling Power Distribution System) 
" . . 

1~uu.U '(;Y11Jllf:l1:i .::~m~ 111tlfh".::~ i~~H~'Plll~5'1fl11 1'lfu m ih.l1J~ nw llVlHl'W (Work 

" " Station) '11~5€1'1ri (Partillon and Power Pole) fl11~~H•i.::J1~1J1JU'(;Y1lJll\l'fi11J'fllJLL€1~fl11U'Ufl11l~ 
~ . 

LfW~ 1tJ 1 ~HHlll1~'W '(;Y1tl l~ l til 'W 11.::1~5~1 '11'WVL'Vi~1'U 1Vit1.::JU~~'W ~11'Vi'Pl1'W ri1u~ ~fl'lfl11 ~ 5 

l'l_.l J' I t ~ 0 liJ Y'j ~ I • "" "' ,: J' d d 

'(;Y1tJ m'U'U1'Yll'U 'U n't111 'P\ 1 'P\ tJ'(;Y~'f\ 1fl CJf-3'11tlfl11fl11'VI1l~~'Pl'VI~'J'Vi'W 'U'UlJ11'(;YtJ5fl 

" "' d ~ i" Q ~, 1 d cv <t9 <)" 
fl11'il~H~1tllJ Outlet fl'(;Y1lJ1':i\l ~':i:::1J1J~111-3nl'Pl (Grid Line) 1'fl1'll''U1~t.l1fl1J'Vi'U ~'Pltl 

o G\ j/ ~ d I ~ .d ... 1 Gl 1 

fl1'11'U~ ~ '1111.:11'fl'W'(;Y1ti'VI5tll'Yi'W VL'Vi'P\1'WlJ'fl11lJtl11lJ1~l.Jltu 1.80 1lJ~1 ~ 'ULL~€1~ 'il'Pl'\15.:1 Outlet il11 
~ . 

Q I 0 "' .I 9) IIJ •• I-~ 'i "' " & j) Q "' ~ 
L~'W '(;Y1tJ'(;Y .:lfl1€1'1'U5'1 1~1J1JlJ1 ~fl51J'Pl 1tlff1tl n·rn 1U€1~ '(;Y1t.J 1 'VI'J ff'Vi'YI CJf.:11l:::IP15'11~'UUtlflfl'W 1 'W1'Vi'Pl 1'W 

. " 
LL~1~'U 111Jfl'W l 'ULL~€1~'iffl'l.flltl l 'W Poerpole L~t11fl'U 1m~ ll1~~1J~ .:111 1flW'W 111~lJ1tu 0.75-0.80 

1lJ~1 '\15.::1 Pole ~.anri11 Vl11ilutl~mhHi'u1~~1LL€1~ t'Y11ff'Vi'tl 
J/ I Jl I 

1~1J1J1:i -am~ 111t.Jtll".:I'YI1'1t'Vi'Pl 1'W U VVflU 1J1Jff1'11 i'u 1 'if-a 1'WLL1J1J1U~ 1 ri.anW'W ll1~fllJ'U 5.:1 

51 'fill~ ttiij\Pl111'11 U .:1 '11 ~V iti'(;Y1l.J11\li'1Jflll 1tl~t.J'WUtl€1.:!~1lJ'(;Yfll'Vi~~5.:1flll l~ 1~1J1J~1tlfll"'l 
" . . 

'VI H1'Vi~ 1'W ~'I\) fl'lJ1lJ1'YI'Pl U 'YI'W ffll'Y i' 1J 1 'W m W \jdj 5.:1 'il 1flfl1 1 'Utl1tl'l1 ~tlltl~ ti'WU 'tl€1-3'\1 V-3 1 ~1J1J 
~ 
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d Q J j/ q " d d ~ Q.l 1IJ- 1\IJ illt) ' 
11Jfl1tJl1tn'fl'IJtJ m11::m111fl1fl'flfl11ff::nvwtw~~,m'Vf'flltJ tfftJ~uu~::'lf'fl!~tJtm:: w t'fltflt~fl11 

• • >I 
d.c:! 31 ·~ <V 

lfftJ.:Jl1'ff~l1tltJ1llfl'ff1tJtltJ "1 'YI.:J111J'fl 

t::S 'j) c1c:t.,l ollJ!J11 ' ' 
fl1'H'l'fll'fftJ.:Jff::l1VtJ'YILfl'fl'IJtJ 'YI1 t'fl 'fltJfl11tltlflU1J1Jl'Vf'flltJ1~1J1J'fll.:J "ll'lftJ 

>I 

"' "' 131 "' "' fl1Hl'fl'fl.:J Vertical Baffel 'fl111tll'\1tJt:ll'Vf'flltJ 

fl11flflflU1J1JL'Vf'flltJ~flliW~ Coffer 

1~1JtU'Vf'flltJ1i'i11J'fll Flat Ceiling Ui:l~ 'l~i'ff~i'tJt.fftH fl111~1'ff~ei'tJt.ffa~ff111i'tJm'flltJ 

fi11i1fflJU1~iYnfu'YhtitJ 8.5 111vmnn-.h u\Plv~l.:J h~'flllJ 'l u m1~ 'ill'itu lrhff1JU1::iY'Yilf'llv~1'ff~ 
,d2 Q.l d Q.f 0 ~ ~ I 'l a. d131 <V 31 
9flJ9f1J1'fftJ.:Jfl1Jl'Vf'flltJ fi'J'.jfiltJ.:Jti.:J'.j~1J1J'fll.:J "1 tJfl11Wil11Wll1 'lf111Jfl1Jl'Vf'flltJ U1~flfl1J'fl'JtJ 

L 'ifu m1 'l <M''fl 1-:J i .Wu 1:1::1 ~tJtJUi' tJ VlfllfY rd v.:! 'illfl'fl 1-:J i vJ ~ij ~lfi 1 VtJ n1 V.:JU 'ff.:! '111 qJ11 ~ trl u ~ 1 

31 d ' ..,§ 
'ff:: l1tltJ U'ff ~flflfltJ1~11 tJ ~ 

d ~ cv Q.l d dd Q.l 'j) Ql ~ ~ dt d 

1'Vf'flltJ l111JtJ 'J'ff'fl'fl 'fl9f1J1fftJ.:J fllJ 111:1 flfll'.} fi i:lltJfl1J1llflfltJ u i:l~'Vf'.jlJ fit) 11Jt:ll'fftJ~ fl1 ~'YI1J ... 
d ' ' 31 "1. ''l ' "'' "' 31 d d ' 31 "'tl cl y 1'Vf'flltJ1'fftJ~1Jl.:J'ff'JtJ 1l~~ltJ1'1Jl ! u tJ1'Vf'flltJ Ui:l~1Jl.:J'ff'JtJ 1l~~'fl9f1J ! 'J 1'fftJ.:J'YI ~l'W1'1Jl ! fl1l~'ff::'YI tltJ 

' " " , Jl 

111n 'illfl!'Vf'flltJihrlu.Wu 'llv~i'u \Plv 1 tln~tJlJlV.:Jt'Vf'flltJt~lJflnfli' .:J v~l.:J i 1~mm'Vf'flltJn.:J111J'fl ~~ 
o 3/ d d \q t\lt g) I 9) d I tl ~ 1 3l t lfi ... J Q.l I t/ 
l1111'Wll1~'fl1'fftl~ tlJ t'fl t'Vf'ilnl'il~'flV.:JlJff'JtJ 1~flfl1JV'W "1111JV~'fl'Jtt 1'll'tJ 'fl'J.:J tl"' 111'illtiUV1 

• >I 
' d 91 dc::::t.c!ilq31 

fl11flflflU1JtJ1'Vf'flltJ Utltl Coffer Ui:l~ Vertical Baffle 'il~'lf'JtJi:l'fl!'fff.J.:J'ff~'Yifl'W'YILfl'fl'll'U !'fl 
>I 

lJlfl u Vfl1llflU u v.:J'ffl1J11 fl'l.h1'ff'fl'fl 'flCJflJt iYtJ~1J1tl1 ~ nvtJ1~ tJtJ~.:Jnri11~ 'JtJ ul! -.hm 111rlu hi h1 ... 
t " ' ' 

fim1 ~ 'fl ~~ 1 'Vf'fl1'W1~ fJtJ 1i 111J'fl1 11~1 V.rJ.:J'Vf vtitJm1il V.:J tl'W1 iYrJ~ut\' 1~'fl11J u\Pl n111~1J ri1u fi i~11 v 

1 'W mw'l ~U~tJ 1'ff'fl'fl'f!CJflJ1-fftJ~1i111J'fl1 .... 
' .. 

-~ .., d v d"' • 
2. fll'llJf.l~fl'UAtfrJ.:Ji:r~'rlf.I'U'rl't'f'U (Acoustical Floor) 
~ ~ I d d.:t d !J) 'l I I Q.l ~ tt:fl Ql I 

'Vf'WttJu 'ff'Ju tl1~tm1111u .:J'YilJ'll vtJ1'll'fl'll v~1~u 1tJ'YI n11-:J 11 t1Jt 'YI1ntJt'Vf'fl1u 11~ u u 11~u tJ11 
• • >I £='It QQ.Id, j/c:t. d -~ Q.ldd c:t..ci 

11J 'W 'ff'J'W 'ff1fl ty'YI1l ~ 'fl fl~'Vf 1111 w 1ft~ 1 ~ tltl u fl~ fl tJ 1 fffJ.:J'YI 'il ~ 1fl'fl'll 'W 
, . . 

fl11 'l oM' .... 11J 1 rJ 'W i'ff'fl tl.Wu 1-w v'if'J tl 'l tJ fl11 il tl.:J ti 'W1 iYfJ ~ 'ff~ i{ v 'W fllfJ 'l 'W ~h '11 fl.:! l'W n J 1 u . ... 
ihnn!'W i A' i' 11 m1 tJVlJ i' 11 tiu v~Nn1'1-:J"' 'JN ~ ~ '11 tJ 1111111 ttl u i'ff'fl ~ ~ ~ ff'fl ~ 1 -*1 u m1 'fl 'fl i'111 ilfl~ 

" " q q, 
, >I • 

0 Q.l ~ o£:9 d 1fJ9J I Q.l tl<!l a, <!I 
'ff11111J'VftJ 1'Vf'i1~'fl'fl9flJ1fffJ.:J !'fl1J1flfl'J1'Jff'fl 'VftJ']j'tJ'fltltJ .. . ... 

m1~v.11J'l'l1'tl1~ itJ'lfu 3 mru fiv 

i:l'flfl11fl1~U'Yifl (Impact Noises) 
>I 

i:l'fl1iYtJ~'VftJ~h.Wu (Surface Noises) 

i1tl1~ff'Yinfll'Vf'l'Wfl11~'f!CJflJ1iYtJ~ (Sound Absorption) 
, 

~1Brh.:~ fflJU1~iY'Yiiim1'f!'flCJflJ1iYtJ~'llv~1'ff'fl.Wum~'t'u'fl ... . 
, , " " .I "'~ .I"'~ "'~ o "' "'~ tl fl11 .I.Jfl1~11Jtl~\l'VftJ 111V'Vf11J'W11JtJ (Tiles or Linoleum) tJtJ'VftJ fi.ff .i:l. 1~1J1W 0.05 

>I • , 

'Vi11J11'W1 1/8 U'J 'fi~'fli:l~tJ'W.W'WfifltJfl~'fl i'fltJ'flH U1~1J1W 1.15 

" " 
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cv c!Q.I q cf c9 d 1 ~ 
Yi1l1U-cl1tJ\9l<fl (Cut Pile) 'll~l1n'l1Ul~~n'l'lli'tltNfl11<fl<fl"ll'l1tn'fi.:Jn'.:Jn'l1,-lJ<fl Looped Pile .. .. 

' , ' 

t~num1 clunnuvhhn..tflut~fl1tl'U) fl11'ilUI9lniPiH'tlfi.:J1tY<fll11~l11~'i1J~~hiiif-ICliPiflnn<fl<fi911J .. . .. 
tifv-:Jmv u1Pim·n~mn-:J1fi-:J'Vi11J~11J11t:H~1Jff1J1.h ~ffl'ln'tlfi-:J m1 <ft<ft9fl1tffv-:J 1~il~ o.o7 ti1i~<fl ~1 ~ .. . 
'jfl~ fjfi1J 1 ,rtifv~~hu 1 ~fl~l~t.nv~~fl 

, ' 

m':itJ'Vi':ill'tYTI11'uflu ~~~<ft'.ht1'l'Um':ifi11Jfi1Jtfff.l~ (Sound Enviroment) -.111 11mv1 'U .. . 
thun.nu 1<flmu~l~fl~,~~~t'hum1uuuut11<fl1ri-:J ~~1u'tlw~t~rnnuniHfu~tvhnum11~1~uu 
_9<1 Q,l~ 'J) Ql r::kQ.Itd. 

lJfl~n'Utn'fJ~n'~l'lfi'Un1H~<fll'U (The Acoustic Ceiling System) "ll'-:J'U1J111Jfo!Cl1fl~~lnt~<fi1'U 

_it CV 4:t i/ .; A ~~ • • 

3. fll'llJMflUltYU~li~flft'U W 'Vt'UN"JfiPHVI'H (Acoustical For Vertical Surfacesr) 
~ q .d~ lflg} I Q.l g/ I I ~ & 4 'J) lt}'J) 
~'UW.l'VI\9l~\91H t<f!Ufl H'U~ '11'U1\911~ 1Jl'U Draper 'Ulflfl'U "ll'~ff11J11fltflelfi'Uf.lltl t<ft \91Clfl<f11l'U 

' o d ... l 91 1a il J " & ~ ~ d d <Q ~ a 
~1'U'VIH1'U'VIlJ':i~f1fi1J<f11tl \91~ tnlfl UCl~\9llflf1ffl1 "ll'~'VI~'I11J<fll1J'U~~'VIfi11'Vili11W1 t'Ufl~~ln1J ... 

fiW ff1JV~..t1 1111 'Ufl11ff~Vlfi'Utfff.l~ nl':i 1 ~iff<fl~iiflw ff1JV~1 '1..1 m1 <ft<ft9f1JtfftJ-:J nt1'J'U 1Ti n1111 d~~ 
q q II qJ 

' 'J)~ 01 ' Ill IJJ Q,l _I q <Q ~ d Q,l d.GI 91 d. ... I 
n'11JlHlUf11Jty'l1l~Hf1Cl11 A<fl ff1JlJ':i~ff'VI1i'tlfl~nl':i~<fl"ll'1Jl~V~'tlfl~1n'~'VI A'lffl1':i:I.JlJ l"~:UlfU 0. 75 

"' ' 'J1'jfi1Jlf1f111 

nni1fl~tl'Utfff.l~ff~Vlfi'U~lfi<fl~lf1fo!U~ ff11J1HlUli~ l~ 2 mw l~Ufi 
' , , 

3.1 NU.,'JilUJ1u (Interior Wall) mwli~f!~nntl'Uf-IU~ f-IU-:JmrilUfi'J'j~~~<ft911JtfffJ~ 

1Jlnni1ff~Vlfi'Utffv~ 1Tim1~1fl 'l nflfl nn1~1ff~~iifJWff1JV~~<fi~Utfffl~~~nri111Jlttt1'1 u\Pi , , , 
tl1'111'U1~UmhiJ n~l'UUU1Jtl'U,rfl~l'U~l~fl11tl'Uf-IU~\l1<flt~<fll'U \l~ -:J '11 ~flfl11111HU~ 2 oifu nt1'J'U 

1Ti'lf1v 11i'1 ,rtfff.l~l~'U'VIl~~l'U 111,rfi~~'U i~1~w~lfl 
V "' _, 3J 3/ I ~ .. _, 

3.2 N'U~illti'Utlfl (Exterior Wall) foi'U~.fllti'Uflfl~~lJ'i~nfJU<fl1f.l'I1'Ul<fll~tlJ'Ufl~fllJ'i~nfi1J 

Q,l ck d. 21 .d 'J) d. ~ ~ Q,l d d. Q,lq " d ~ gJ 

'11Cl n "ll'~1JIJty'I11'VIll~ff~ 'VIfi'UtfftJ~1Jln t'U fl~'innn'i~ ~muu 1ff~'VI1lfJW ~:UU\9ln11~~'VIfi'Ut~v~ t<ft 

1Jlf) 
' , 

A-=t i/_Gf .ct il .::! ~ o ll') 'J) CV d 

11ifl11Uflutu't'illtYti.,'Jlf::neunm~;nflfl'i::1lfl m~'VIl t<ft <fi.:J'U 
u 

I I " I 

1Til11 1~1ilutnutfff.l.:Jl11J<fl - t11<fl 1~ (Acoustical Drape) 1Tiuv~ 11it1'lul1vfl1l1'ul!n 

v !'! I Gil) ' G lJ) v ~ "' "' "' _, .. 1 v v I 

1~11~tl11J<ft1J llJ Mfl t1J~11J11fll'I1'Ufilf.l'U fin t<ft CJf~'tl<flf11J1\9lfllJ'j~ff ~fl'tlfl~ fl11 ,-'11 'UWll~m~ ~n . 
dd ~ , 3} "' , I CV I 9/ t ~ d q 'j/ d ~ , 

mtll'Y111J'Uf111 ~m~~nHu '11tytt'VI'Uf-I'U~ U\9lfllt11~1Jl'U'tl'Un'il::lf1<flf111ff~'VIfi'U1fftwuumv u 
.c::t,q.d, 'J} I Cit 'J} .d 0 , 0 I ~ ,c!t Gf jl.::::! 'J1 
1ti'Vl 2 flf!nuuu'!1'1..111911~m~~n t'l1tflfl.:J'V111JlJ 'U\911H'I1'U~'VI1'11l11~~:u '111fl mtfftJ~Cl'~'VIfi'U . 

t.U1riu~u ~<fi911JtfftJ~enl1'11it-:J 1T1~~mil1ir u -:h111~ffUf-ICl~mnni1 fl11ffn flttm~1nrl' fifl 1111 11' .. .. . 
~fl~t~1J fi111J'I1 'Ul'tlfl~f-lir~mvu flf1fl1fl11 ~~Vfi1Jiif-IC19lflfh 1 ~~1vl 'U nnff~Hu'llu fi'U u\Pifi~ 

• lJ) d V "' 13/ .d o,V oll)V 
fltll~ A'if1\PI11J fl1'111f11JU'U1 \J1J'VI~~'V11 '11ff11J11fl'VI1 ~<fl 

. ' , 
1Til1 3 1~1il'UU~ml1ihl'n'hltu~flt1'1t~1Jl'Ulf17<fl 111uf!~f'l'lm11l<fl - tll<fl 1~ 1~tJ~<fi~~IPI11J 

~ ..k I _3f GJ 'J} .::( 'J} ~G.I£'1 
U'U1\PI~ (Vertical Line) CJf~~::,-1tt1Jfl~n'Uf111ff::'VIfi'Ut~tl~ 111tt\91H~lnm~~n i<fl 'Ufln~lf1'U'Uf.l~11J'U 
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6-:.lfl 1~fl6tJ 'Wl!'rl/'t'i\!1U m'l-!1\! 'Wl!'rl 'rJHiit1!1l':i 'WU'rl 

' "' (g}':i'I.J) ('t'i\!1U) ':i1'1J 50% 11':1-:.1 . 
' 

ln-3i'ut~uu ( i'u3) 
I ~ c:t. .( d 

l. ff1'U'I.J'inl':i6'Utv;J6'H'Uv;J 1.50 8 12.00 6.00 18.00 

~ c:t. c:t. d' d 
2.11'l'JtJ.:J'l.J'jn1'J6'U1v;J6'H'Uv;J 2.40 4 9.60 4.80 14.40 

I ~ 9J tJ .t=:t, 

3.ff1'U'U.:l'H'Ul't'I6.:11'JfJ'U 1.68 1 1.68 0.84 2.52 

" fJ/ d ( Hll'H'U l'Vl ) 

':)1).1 23.28 11.64 34.92 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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.. ' 
a.uhh~nau <!I .<:I ' 

't't'Ufl/'t'i'U1£1 1ll'U1'U 

' (\7111J) ('t'i'U1£1) 

~ "' ~ 

tl'Utlfl1\JfJ)JfltJ)J'Vt11Yitl':i 

1. 'II~-.h:m.t'Y'Iirn-nu~1iu 2.38 7 

!Vel 
2. ~LnUWmYl'i 2.7 1 

1'J)J 

.. ' .. 
"' "' "' ':i1)J'Vt'UYIYI~fi)JYI 

.. ' ... ~y 
111J't't'UfiA'Vi:rtl£1 = 238 .• 92 \7111J. 

.. ' <!I .<:I .., 

111J't't'UflfiHi:rW~':i = 76.31 \7111J. 
" .. ' <!I .<:I 0 

111J't't'Uflfll'U1W = 315.23 \7111J. 

.. ' .., .<:I 

'V'Ufl 4 
I 9' I 9f I 

.et ~ G~ ~v u c:t 
\>ll':iHfl 4. 70 Ui:r~~fl1111fl11~'t'i't't'Ufl A'Vi:rtlti'V'Ufl 4 

a·uhh~nau ~u~t't'i'lho I 1l1u1u 

I >I <v 

t'I'1'UYitl'U':i\J 

.::!1 d Q.l 

1. 'V'I'U'VI'V'If1fleHJ 

tJ' t/c:., I 

2.t fll'ULI?l eJ ':i 191 fWI elfftJ\JtlllJ 

3.ff1'Ul191~ tll.Jtll'Hl'i 

':i1)J 

IHf'it.h~flO'U 

0 Q.l v .c:l 

t'l'l'UMl'Ufitl~f\W\JYI 

" "' 'Htl~f\WlJYI 

I.'J[~'Yhnufltuu~ 

2. 'I[~Vlf)fleJtl , ruu '\Jf)llrt~rmt~'l 

3:chuu':i~'l[l.Jfit~tt 6 ~,j''l 
"'' , 4 .~ !'))") 

' ,.. ' 
5. ff1'U !9\~'HlJ'IJ'lfl 

':i1)J 

' (\7111J) ('t'i'U1£1) 

8.10 3 

19.20 

4 .00 

~u~/'t'i'~ho I 1i1u1u 

' (f111J) ('t'i'U1£1) 

6.60 

6.40 

9.52 

3.75 

3.75 

.. ' 
<!I .<:I 

't't'Ufl 

111J 

16.66 

2.7 

19.36 

238.92 

.. ' 
<!I .<:I 

't't'Ufl 

111J 

24.30 

19.20 

4.00 

47.50 

~ d 
't't'Ufl 

'.il1J 

6.60 

6.40 

9.52 

3.75 

3.75 

30.02 

.., 
fiHi:rW~':i 

" 
30% 

4.99 

0.81 

5.80 

76.31 

m~ilw~1 
" 

50% 

12.15 

9.60 

2.00 

23.75 

m~aty91 

30% 

1.98 

1.92 

2.85 

1.12 

1.1 2 

8.99 

290 

.. ' <!I 4 
't't'Ufl 

"' ~1~ 

21.65 

3.51 

25.16 

315.23 

.. ' <!I 4 
't't'Ufl 

~~h 

36.45 

28.80 

6.00 

71.25 

A d 
't't'Ufl 

~1~ 

8.58 

8.32 

12.37 

4.87 

4.87 

39.01 

' 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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8~thh~fl8'lJ 

... "' 't'IMtll'111flf.UU~ 

1 . 'J[~lh:m.JHl'\Jlf1tuU~ 

Hi'ran1:1'1~ .. 
3.ri1'Wruu'\Jn 

4.~n'lf1 .. 
'J1ll 

... "' 
't'ltl.:J'JMI'IWU~ 

1. 'l[~'th~l'U ~tl'lf1tu1J~ 
... 

2 .~Ltlfl1:1'1~ 

3.ri1'UruU'un 

... i " 4.~ 'lf1 

il il ' .c:::t 
't'IMJ;i'lr1UI'IW1J~ 

'J'lll 

I. 'l[~vll'll'U~tl'lf1tuU~ 
... 

HJLtlfl1:1'1~ 

3.ri1'Wruu'\Jn 

Hi'i'lf-J .. 
'J'lll 

... ... "" 
't'ltl.:J~'m.:!fJW1Rl 

o !II a 

l.'l[~'l'll'll'Uf;!'V1'i 'lfJfll1Vll 

2.~!tlfl1:1'1~ .. 
3. ri1'Wruu'\Jn , ri1'Uillt~'Uru 

4. ri1'Uu~~'J[lltlt~t1 6 ~J.:~ 
... i " 5. ~ 'lf1 

nll 

I ... _I 
i.1'1'U't'ltl.:J1J'J:::1ll 

--.r • • 
.c!l d. Q,l .. I 

1. 'Vl'U 'l'l'U 'l1J~:::'l[ll I f1'U 

2. ~t~1:1ir~~ 

'J'lll 

~U~/'HU'lfJ I iilU'lU 

.. . ... "" 
'WU'fl 

I 

(VIl'lJ) ('HU'lfJ) j'J'lJ 

4 .75 4.75 

1.49 1.49 

2.04 2.04 

3.75 3.75 

12.03 

4.75 4.75 

1.49 1.49 

2.04 2.04 

3 .75 3 .75 

12.03 

4 .75 4.75 

1.49 1.49 

2.04 2.04 

3.75 3.75 

12.03 

4.75 4.75 

1.49 1.49 

6.40 6.40 

9.52 9.52 

3.75 3.75 

25.91 

1.12 22 24.64 

1.75 1.75 

26.39 

291 

.. . 
'fiHUt.y\ll ... "" 'WU'fl 

30% \ll~ 

1.42 6.17 

0.44 1.93 

0.61 2.65 

1.12 4.87 

3.59 15.62 

1.42 6.17 

0.44 1.93 

0.61 2.65 

1.12 4.87 

3.59 15.62 

1.42 6.17 

0.44 1.93 

0.61 2.65 

1.12 4.87 

3.59 15.62 

1.42 6.17 

0.44 1.93 

1.92 8.32 

2.85 12.37 

1.12 4.87 

7.75 33.66 

7.39 32.03 

0.52 2.27 

7.91 34.30 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



I 91 I 91' I 

<:I "" cl"' ~y I ~ v ct I 
"'11Hfl 4.72 Uil'~Hfll"lllfl"ll~'l'i't'il.!fiA'Ifil'8tlil'1'J.!AfJ'I'IfUfl 4 ( "'8) 

8'1tlth~fl81.J 

' "" tl1U!~':i£1)Jt:Jl'l11'1 

g)d 
1. \llW'U .. 

. "' 
2. 'lf"~num ,. . ... .. .. 
3. 'VI'UVlL\ll1tJlJtll'l111 

~1)J 

tYlUMlU!i:l'tJl~nl';Jf'I\U:::"' 

"' 0 '11 tl-:!Vll-:!l'ULCI'Ill'4 nl:ifltu::;"' 

0 "' • 

L 'lf"Vll-:!l'Uiij'b'1V!CI'Il1'4n11 

"' 2. ~Wf1ffl';l 

3. ri1u~nflt:~tJ 2 ~iT-:! 

';l'l)J 

ff1'lHl'I-AlJ~'I1l';l!!i:l:::1pnl';l 

1. 'Ji"fllH1-n11'11U1~1tJ 

2. 'J1"fll-:!l'U'VIUmlu..t11ll 

• d 
3 . ff1'Ulf111Lt:lf1ffl';l 

4. ri1ull';l::;'lflJat:lv 6 ~J-:j 

';j'))J 

ff1'lHl'I-Af'ltl-3Ui:l:::ntl9J 

1. 'l["fll-:!lu'!11'11Ul~hv 

2. 'J1"fll-:!l'WY1un-:!1u..t1 ill 

• d 
3. ff1'Ulf111!tlf1ffl';j 

4 . ri1ull';J::;'ljlJat:1v 6 ~J-:j 

n'-1 

ff1UU l£JlJ1£1Ui:l:::UNU 

1. 'J1"fll-:!1UM1'11Ul~htJ 

2. 'Jf"fll-:!l'U'VIUmlu..t1 ill 

• d 
3. 1."1'1'Ulf111Wf11."fl'.i 

4. ri1ull';l::;'JilJat~v 6 ~J-:j 

';l'l)J 

~u~m ... hu I 'il1u1u 
I 

("'"l'I.J) ('l'il.!ltl) 

1.80 

2.16 

1.44 

4.64 

1.49 

3.08 

4.48 

2.38 13 

2.44 13 

9.52 

4.48 

2.38 12 

2.44 12 

9.52 

4.48 

2.38 6 

2.44 6 

9.52 

.. . 
.... ct 

't'il.!fl 

111.J 

1.80 

2.16 

1.44 

5.40 

4.64 

1.49 

3.08 

9.21 

4.48 

30.94 

31.72 

9.52 

76.66 

4.48 

28.56 

29.28 

9.52 

71.84 

4.48 

14.28 

14.64 

9.52 

42.92 

292 

.. . 
f1Htlty1l"l 

.... ct 

'rtl.!fl 

30% ;)~'I 

0.54 2.34 

0.64 2.80 

0.43 1.87 

1.61 7.01 

1.39 6.03 

0.44 1.93 

0.92 4.00 

2.75 11.96 

1.34 5.82 

9.28 40.22 

9.51 41.23 

2.85 12.37 

21.98 99.64 

1.34 5.82 

8.56 37.12 

8.78 38.06 

2.85 12.37 

21.53 93.37 

1.34 5.82 

4.28 18.56 

4.39 19.03 

2.85 12.37 

12.86 55.18 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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O.:.Jflth~tlO'U 

' ~ ~ q 

U1'-l'll'-l'I.J':inl':i0l':ifl0111Uil:::'I.J':i0l':i 

i'lllnl':i 

1. 'JiflYil.:Jl'U'Ihrn!l~hv 

2 . 'JiflYil'll'UVfWn'll'Uvi'1 '1tl 

' ~ 
3 . ff1'Utnurt~nffl':i 

4. ff1'UU':i~'JilJ~ew 6 ~,!'~ 

' "' tl U1'-l'Htl'l ':1:::".(1.1 

~ ' ' 

':111.1 

e9 -=t 01 .. I 
1. 'VfUVI'IHu':i:::'l[lJ I i'l'U 

2. \leJff'1J:~~ 

':111.1 

' .. 
tf1'-ll~':i[J1Jtll'Hl':i 

.,~ 

1. ~W'U 

' ., 
2 . 'Jifltll'lJ:Il'l 

~ ' "' .. .. 
3. 'Vl'UVI!~':if.llJtll'Hl':i 

':111.1 

fflUOHWil'lll.flll'li'lll I Ul'llli'lll 

1. 'JiflVil'll'UtJ:I'lllflli'll'lfl I ffl'\Jll'lfl 

' ~ 
2. ff1'ULn'I.JteJnffl':i 

3. J:h'Utl':i:::'JilJ~eJv 6 ~,!'~ 
il d cl C!t, C!t, tl 

4.~tn'I.J!n'Utelnffl':i I 1VIf.ll'U'Vl'Uli 
" 

':111.1 

jl d .c::!t. <C), tl 

5 .'H tl'llfl'IJ'"JVI f.ll'U'Vl'U 1i 

i.h'-llm.:Jnwrhflll 

.,. 
1. f'ltll'U""Jf.fnu 

" .,. 
2. ':itl'lf'ltll'U'"Jf.lnl':i 

" .,., 
3 . f;j'ilflnll 

il gl d 
4. !\ll'I'I'UlVI 

':111.1 ..... "' ....... 
':i11JV.'-lYI'm'H1J~ 

~u~mthu I ;l1ulu 
.. ' <!I ct 

't'tU'fl 

' (VI1ll) ('HUltl) 1lll 

4.48 4.48 

2.38 8 19.04 

2.44 8 19.52 

9.52 9.52 

52.56 

1.12 12 13 .44 

1.75 1.75 

15.19 

1.80 1.80 

2.16 2.16 

1.44 1.44 

5.40 

4.48 8 3.84 

2.44 8 19.52 

9.52 9.52 

2.7 3 8.10 

40.98 

16.2 16.2 

6.60 6.60 

5.58 5.58 

4.64 4.64 

2.38 2 4.76 

21.58 

523.85 

293 

.. ' 

'fiHaW'\l":i 
<!I ct 

't'tU'fl .. 
30% 'llj.:.J 

1.34 5.82 

5.71 24.75 

5.85 25.37 

2.85 12.37 

15.75 68.31 

4.03 17.47 

0.52 2.27 

4.55 19.74 

0.54 2.34 

0.16 2.32 

0.43 1.87 

1.13 6.53 

1.15 4.99 

5.85 25.37 

2.85 12.37 

2.43 10.53 

12.28 53.26 

0.48 16.68 

1.98 8.58 

1.67 7.25 

1.39 6.03 

1.42 6.18 

6.46 28.04 

161.55 685.40 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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·.rU.J'nU'YI A'lftff)£1 523.85 Vl'i1.J. .. . 

~ "" <V 
'i'U.J'nU'YI'YIH i.ft"!J,-,'i 161.55 Vl'i1.J. 

" . 
<!! "" 0 'i11.J'nU'YifllU1tu 685.40 Vl'i1.J. 
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8·-nhh::: flf)'lJ 

th'I-Al fl.n1nfltl£J 

1. 'l[~oWflfleHJ,i'UU'IJfUL(1~i'Ultl.:l 

o' o' "' 
2. Lfl1UL~tl':i(1.:l'YI~!'Uti'U 

'nU 

o·nhh::: no'U 

Mtl'lt.h~1Ul'l1qj 

1. ri1'U~tT.:~'I.h~'l[l.J 

2. 'iltlff'1(1rl 

g) ..,9 d 

3. ~11.:1 T.V.,V .D.O.,!fl':itl.:l!fftl.:l 

I d _I tl 
4. ff1'U!fl'U'Q1Jfl1W 

"':i1U 

" _I " '11tl'lu"':i::1Ult\fl 

1. ri1'U~tT.:~'!J':i~'l[l.J 

2. 'iltlff'1(1rl 

" .. s 3. ~11.:1 T.V.,V.D.O.,!fl':itl.:l!CJtl.:l 

nu 

'11t~'l~ut.l"':i::n1'1-At:~l'l1l"':i 

- m':it~'l[~Yiu-.:~ 4 Yiu.:~ 

- m':it~'l[~Yiu-.:~ 2 Yiu.:~ 
o' o' ~ 

- !fll'Ul~tl':i'U':ifll'j 

"':i1U ... " 
"' ''"" "':i1U'Vt'I-A'YI'YI'I'I1U~ 

~U~/'t'lth£1 I 'li1U1U 

(VI'i1.J) ' (1'1'1-!1£1) 

6.40 2 

4.86 

~U~/'t'lth£1 I oU1U1U 

(VI'i1.J) ('t'lth£1) 

l.l2 77 

1.75 

2.25 

4.026 2 

1.12 12 

1.75 

2.25 

6.50 6 

1.91 16 

6.00 

.. . 
~ cl 

'nU'YI 

111.1 

12.80 

4.86 

17.66 
" . 

<!! "" 'nU'YI 

111.1 

86.24 

1.75 

2.25 

8.05 

98.29 

13 .44 

1.75 

2.25 

17.44 

39.00 

30.4 

6.00 

75.40 

208.79 

<V 

'Yil~tfty,'i 

50% 

6.40 

2.43 

8.83 

'Yil·Ufty,-,'i 

30% 

25.87 

0.52 

0.67 

2.41 

29.47 

4.03 

0.52 

0.67 

5.22 

11.70 

9.12 

1.80 

22.62 

66.14 
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" . 
~ "" 'nU'tl 

,~~ 

19.20 

7.29 

26.49 .. . 
<!! "" 'nU'YI 

,~~ 

112.11 

2.27 

2.92 

10.46 

127.76 

17.47 

2.27 

2.92 

22.66 

50.70 

39.52 

7.80 

98.02 

274.93 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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.. . 

"" <t I I 0 't'tU'tll't'iU1U ;tlU1U 

I 
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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