
•
U'tlUl 

fiT':!"1ifu iil,Hf1"HJ'lJloiilun17t i; fl1111 iil11'] 

~ "'I """, d..,...... "* ~ 
~ 'LHl1f11'S ~ t1'U 11ml'':!" 'YIiillfH1,I115 VI '\.1, .:J ~ U m7 

'!J·:n::V1!J"'f11l1nm'-1J"'~"'.:J.:J1U(energy load) tu 

'" Ql , ~ ... a1fl1":J Ut'lJll,. d lJ"J11(JlL tJUU '\II~ JlI€J\] nl'~ ~ vm m,j 
• .J "" • I ""'"	 ......

ill11~ Y111 U d ~ iil'YIIi 1l1'Yl ~L ~:: '1.1 1:: 'IIW~ 'Y11.:J ~lU 

Lfl71=1~ n'il lu iil~.r!.l t '1J71m nEJu ~ 'il::~ m'n~ 1 

'1. 'r4~lm1 -il1 UEJ1fl11 LV~\l1id'nJ"JI1~~ ~Wel,j~ 

U1 ::n€J'IJ~~1f1il11 u m7€1E1nL~ tJ1J€J1 fJl1 "wi".:] 
",1,0<\ • .," ., \.

"'ill mum11 U1 ~,.j 'WIll~:: 7~1J1J,h 'lJ fJ 1.fi1'f11l.J1 "If 

11.l>fllf111 m1flBnLL '1.J'jJ~".mtVltJJ'iJ:::'l~fil'~.:J~.:J 

nY'11fLliil.:J1i11 'lJ"J11~ bit €hl<illn m"J1-tlU 'fj.:J'l ~~l 
""	 I I '" 

lJfl11lJi.ll::m mV{1::mU U Bun 11U 1Il.:J1J d" :IJ 'Ill til. \.,.\ ' 
."J,n'l11J17C1 "Jl~'il 'l.1.'YIWi!l1'U'lJ€J.:J'E)1fl17 :;j"1n, 
1nC1~m":Jm11.u ~il.:JJ'nj'tH~tl ~u1. 197 3 ~1l ~ 
... ""..,,,,, \" 

~ n~n1"J ~ n'Ell f1Uf111n 'Gi::'il7'r'iliilmJ U L":I €J.:J nl":J 

th:::Vltl"'IfIl'it'l"".:J.:J1U1U;lUi/ll\l j n1"J1;lV~;j 

1i":J11J'lJl~1 um1l~f111:lJi!l11.:JlUmm771l.J n"''U 

., ..1 It <1'1 ... '" d.... d ..... "* ~ 
L~ ~,] ~ Y4,'nL'UU1:1'in1~'YI~lfltllYI'i.lj rwl1i",,',l,,] b't4.nl,­, 
flmJ~$Jl m'Wi\l']lUI:t.j~l 1, ~mh;;Vltj~'Vl~"'']']l'U 

~d, ... 

1111111 i11!ll11!11• 

A ~ ~ 
Ll ~:.~mflld'Vllm "lfonj":l':lJ 'IJ'YIfl1111\l, OJ ~~ 'IJU nl":1' 

• A ~ ... 
ult.blf1AEll "H),]711~mnn'IJ 

, . 
\" LL ~,]blf1UIT7":1':lJ'lf191 

, ,	 , A 

2. n171.h:;:lJlt1t"" lfll~~ blf .:JJ.Il11,]'fj7 j:lJ"1fl'i1 

l'tHllfll":1'	 bb'f1:: 

... '" d ... ~ ... , 
3. n"Jmfln'Ellbnl'J1fi'Un1":1' b"lHbblfn'l11,] 

'l)j~1I"111~L ~EI1.h:;Vll'J"'~'Yf~~ ,]1\l,1 U En fJ1 ":I' 

• 4 

1.	 "O~n11~ft~1~Dl~ 

L~ ~ ,]'!'i,-'1 :lJ"JJ1;j~1-nl \4; nl":l't~ fl11 :lJblf11,]1U 

.,... , .. t "* d~\. 
tnfllj ~~Hln LL~']'illnm,]El1WtJtl "rf,]\\J.Il']'Y1 ~ 

...... tl!l. ... "'1 
":I' 'U'illnmHl1'Y1liltlu1.h::ml'iJ~1tm blf,]'fJ1'Y1ifJU ~w .. 
'il1.:J	 (direct beam sunl ight) LL ~:;',u,lj ,]'YIn 7:;'iJltJ 
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, '11.1 Ul;l''ltJll'1~tJ ifItJlI''l (dirccl beam 

Sll n Iig hl) 6~ ~~ mfililtJ t(lH.) 1iI~ .Jhi ~ 11 U'I ~11 if 

11), nn1~Ll',~ \li,il11\1 tliltll11d \I 6ct €lnl nfl11ilL "lJ"i.l 

'iJr);l\~~,'j flcil U ":i~ 11;\.1 ~ ~~,' ~Il n tl11 [J ;11 'j.J~\' 'i.1l \I 

·iJl"'~l~ ll11t1li1"l ,1'iJ~ 1':' ~11:U ~€l.J 1ll11.Jl1), ".I:; 1), l1J 

UrJUdlU I00,000 ci'n~ ~\I'il~'(hh'hn~~tlJ""l 

:lJlnlmq€l.J7J€1\1~li:~,j~bm(fll(glare) l:h1~~n1j 

1')'J1Jf1:IJ1'lU ~eJ,jn1j1~u ~,'Jf!l11\1~l:lni€l.J 1~~
" . 

Il1'HI€l nLL 1JlJl:n~ lbb ~ \I enYl~)~ tl11t1'fld \11 U n1'J1~ 

bb f!l \I~1vll 1), fl1f117 TI11!'J rn7 m'l.H'l:unld~:::viEJ'U 
" ..,<'l ~ d....."" dr "" 

1" ,'~bl f!l.J l~tll11d ,Hnm.l];I ~:;'t1€11),n 'i.1l ,1 m" 1), "If .Jlillil
•

"l",d .", ( d .. ", ... l!;l
~l't1""'Ullill\1al'UUU 1111'11'1 1) d,'J@@:;"'€IU'U'i)~ 

'61 ~'(;au Ll b~ \l1,.J a~ lL ~1111U1U """'B,'J't~~ m.h:::~Jlm
• 

~ of 0 ... d <II
 
10m 15 b].I(011 LLa::~lL~1111'U'il:::'YIl'WU1"'L'l.J'U
 

~·,n"'l~u,~,'~~I1B\l ~1lJ~~1\l1 um\",~i"• 
b,j mm"J ~rlelnl,b 1J1JTl1wnl'~l ~l 't1m7f1~1 tim",) 

"' t..,...
\ "'bb'i.1l,]~11.:J ~IilLLn 

I 

m,l1'd" Tennessee Valley 

Aut hori ty 1'U b1",.~''']"m iJ1 n1 

R~llected Light 
From the
 
Ceiling
 

u(lfl \ill1l1TI c;i'" n~l'm ci'1nJ,]~ mj 1ii,Ja €I¥! 

b\ n1 \H.JfiJ ~ UUl111 'iiJ ~ 166 i.1 ..J m"'lJI~ T~tJ m,] 

hw1iftl~.Jf:IJ't 11illU1'U 'lJ €l.:J'l.J~hl1·l bb nl ~ ~tl ~;J 1iJ 
o A' \" I ~... ~ 
~l It'~.:J m 'rNH..I U~ ~ ", 'i.1l €].J 'n U Iill'U 1J'U Nl bVi,ll'U 

111 Elb U ",€lJbb;1 m ~ \lIt) It ~1.J 'N'] ~";€J J 1l1j1~ 
• 

... ~"I d , 
IL b1 \I\ 'U];I fl'rl b\l,r,u 'iJ:Ji, 'lJU rlld n j~'ill!'J LL i'l ,1'" fl'i,l'U 

• , d 
'lJl,]'i.HJlvml.W (!11Vi't1 2 ] 

nn1if innlj'tfJ'CHl,'J UlJ'l.J~ ~ "U~ \i):::'t~ ~a 
A , 

\ tiL j €J,'JfH\l,Jll"~'lJ€I,:m~,] 66<fln11 fll1J fUJ mj 

" " 

OJ A "'td 
'61 ~"'El'U 'lJ €hl 66~,] U,I EI ~ ~I "lJ€lJ !ill,] Ell "'<fl~L tlt'ltlu­

t-<lJ<:ld, ""\'"'
LL 'I.J~,] 'Uuvu'tU 'HI,]'t1t1J 1.11 nLl a:::v~l.J fl1 "jj' 'iJll.Ja J

" . 
%::J:"~1'Unnli~lu lll']€llfi~~tlJltl~ld,]1ufll,.l ~ 

LL 61J1ll11Jmfll".i~J1~~ ~u ~umJ ~ ~€IJ\i)lf\;€lJ 

1i1L 'YI~ Ufllll J~b"l'l:::dW11b1 'Vi,]• 
~ 'l! i!f 

1.2 Ul;l''l i1 fm~; 'ill u111 nl'l tJ'll'll Cd j ffusc 

d .. " 
lighl or daylighL) Ll'mJ'" fl".i"f,"-illtl '\lIn nfJJvn 

L~UU ~~1fddWill~~b 1Ji:IJ1~~:lJl Unl'il ~LLel~1lI11~ 
'\ \'" ~'" <:\ .d. '" d

\ U€ll¥11d U<fl unn "Ii~\''i.1l~'UlIVH)~'t1IM€I~~n~l 



n"t.ntL~~(!...I.U\BI/"I;'L~~rtLt.~ UUt nrt~~L~\;iJ...l)" 

MUf~jUL~ ~L!tIUltl't:\I\ nw.\rt~ mM.Wv.~'B IJ.,I;'~ 'mL~ 
I ~. <0 .... 

• ~:: tu t.LU nr, ~H' Ll1rt ~ ~u (Ufo rm'tIH, ~ ~ \It~ 111). 
I '" Ir' 'f' 

LMb'I3IA,MLlJw,rU'1> U~lnM. '11.11 nt.~fJL ~k1.1A nMrt 
j.... "'If' li 'f''ijP 

('" '""10) III ~.lILM~al.l .TT b I ... ~ 

llllJ\\!U<l\1l11[ S II mUt:::'iL'I1.LM,['1]1A 
l: Ii"'" 

M.Llt~IH"W\lllJ &~U;'l!H;) SllOU!WlI\ L~ ~U~ 
... • I<: ~ ,. 

000' 5 111 Lit:; t.ftlIjN::~ nnrt~rtL M,I;BiA.MllI»rU'Jl. 
,"" Ii "'<0'" F'f' 

HlJUt-G hUH'ltlLIlJl.LU\b11\\1;' J[., r1.61A 'nH'Ll)"tLlJ 
,..... 1f'1""~' 

~rtll,Jl.I;'13II.'H~JloH"Brrl06 (H,'¥\ OS 'U,,~~IA't1.(H~ 
'I' , Pi'''' ...... F' 

[', nWt\, t[,L~~H\ W-l,l ~I!l~::(l, n:l,n t,L l:lL 13 n'~ I,'L~~~I;'» 11 

• ~ ttLU'tl.t !:t[,l3...~n~ lL~~~\n n1311.t n1111t1trt 

1,'131!."'l~IJ ltl11rtLt,IJUlHIl~ 1 n...U~'rJ~1~U tL~~:;~ 

tI.IJUH'BII. (,. L'LltlnL ltlt\'LWi'l t\W\ ~L1/" 1IAnt.~ '~» '11 
,'. ,..., ... P' • 

nn;n~ (lp!Uat) UL't1;I;'ij\'l1.Lt§JI;'BlI.nc..»rtL~n\ 
:1 1 :.'" 

[' nk1. 'I1.rllLljft~~ (UQZ!JOl{) ru tt. n11'11.\LM,(.'131).
p 11:0., ... j. ,., 

~l3ll.,nt.b:-!'tLtlh 
, ~~L,Il.rt t.t.l n~ll~kt 1'~ VlJL " 

• UBBI:.LUn\ IUllm.Ulln\UMBIAMl.l!~'t\111("'II> t.... b 

)llB:>J;)AO) tlrtIM1LMNHA, [OZ"J 
'h • 

l)"l!Il;t.(1;'~ IM1LM~lHA 
, l' '" 

• MLU't: UL~n,..t ~l~ ~L ~~ I:~j" I1...U~B n.~t.LlhLG ~BIl. 

• I:U~L nkU1LIl.,v"I,'Ltktl,'@11I,'GII.,'lUliltfL nu 1.'L~v. 
'<' '''' f"' ' ",,, 'f"' 

L~I,'~~MLU'kt ntn,.u 1,'l~IJ~m& n~'t\rl.l t.t't\1mt11,.t. 

~1IA.N11,;ml1lMI,'Bl)"UltIJI,'L[',~I,'~" (h:l\S <llqpilW
"lo.f"' <0" , 

• -./Oljll! 10 "~Is "pnop AI1Jl1d) 'l1.tktI,'LI1I'U'!lhUI'l. ., 
t&rt'rtIALMI,'Gl),,;;~l1 ('\)p.; Jlla[:» W-\rttIJ11LM.I,'I3l)"

"'f"' j. .~ , <0 ,. 

(qs lllR:>JOl/lO) 't\rtIMtlM.I,'BIAMLlIk'! t\n.1l,'ml'l1.t\ 
... N ... ',,,, ~ 

LMWU,I,'BlI.MLlIk'!I,'J[, [" nt\v.n.tLML'~lAl'BlIoMWm 
I." P~F't.... 

I),lf':: 1',.(1ULHmt. L~M , n I,' ~ 11,1l.' t. tU fl~lrLrL" 
'" l\l '" ~ 

UlW.tLUn1 li!.Lu~b::t;! 11 L~U t\[',rtL~rL 1 nl1~1 b~ • ... ~ l-' 

t.fL 111,' Ih!bLU LI1r.mn I:: [',Llf~:':;~ 11lJIilIAL lSI,'(, (ilI,'B II. 
e '•

• t-nlfl, lKIi\n.U rmn It. I;' f1, 1,'~!m\I3!lomLrt.t.(1llUtrm, 
, .", ~ P ... ,., 'f'" 

(';: lttlt t'1I61 ';JJeHh;lllllS JO tll!~J;l.'!lI[) \~UOI]"N 'u\l!S~a ~U!lll5'! 1
• ltlrtr~tLUf\(jU~trLtlJWGl ,,1l16!1t1RO JO UO!F'!\';lJd PU\) tll!1!qlll!~,\V" : Oll"tl .)I.:~ r. '1 IUHU 

~ 
It'lll 

!'" 

art,llllrt ~J.lt t' ,llnr~L G:; t lJ 
, f 

• HI.!U lBM Irtilotltt U.1TYGL;lJ llioltLI.H'lo'iJ,Wt'L t I\,rtL If.l1llil[l t 
If, It lo'" tf, '" tf, ,., 

~ IIM.llt 
t" 

I 
V; • 

u &."-...~' 
.~ 

Illt~>~ ?~.? 
~~.: ..::::, 

. ! 
I --I/.V 

:VI 
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d '1 " , • ,Y1EJ1n WI LL~:lJ b~ ~:,. bUfl £J'LHbUiil.:J ~ tJ ~11J ~1L1. "",,U.:J 

"" <I '" ~ I'U8,j1i\1.:JB1'YIIil£Jll ];l~tl jl!l ru, "iJB.:Jf<l'U. U U':J':J tJlnllf'i
•

"' ...... ""1· '1li;lfJ'YI1~tJll1il1'Y1mfilll'iUJ ~~:;1-.lLLb'l.:J~'n~ 1.4 

, 1 •
Ll'U,')'llU (llOdzon) mnn11 \H~U11il.:JQln 

, • ..,... ·t 
(zeniLh) fIl luminous eHiG;lcy ~l'\l\':J'I.mEJ.:J't'il 

I d t: I 

bb~l-lb~:::btJmnWu~.:J1il.:J66@1 115 lumen/watt 
<'l I d' 4 
m 1 :.J4lumenjwatt fIl6Qiiltt 1 25lumen/wlilt 

,,~J."".I 1 
1.2.3 'Yl eJ .:JVHVl)Jl:lJ 'll Ullfl~)J1J 1.:Jtr1l-! 

<jV2j' .... 

HHll'l~.:.IVnJ:t'fl1Jnmil. (p<lrtly cloudy or 

... Of "" lll' 
intermediate sky) b'lJl1'Ym'€J,'1't'il~UIilUm1U 

, '1' ... ~ & old
''\I\tll~:::tl~ 'tUll uull u~ 'tUJ~ ~1':J "lI" Jfl111JL lJ~L1U~ 

'" "" .. ... "' "" 
II tJ i.'l.:J'1JEJUI:lJ il1nl<f"l1.JU m..l ll1il:::'YItl.:JW1OJ::::lJU,JW

• 
tJnfn~3J1J1.:J m1 m~U'l.h:;~l tunl':nn~hnl''l 

• 
... it !!l... 1••• 

n";lT~lmlb'l,j'lltl.:J'YIflJ"Inlu~mjfJ.b~U ~n: "JI'J1i 

'"" ..... ... Of "" ... .. 
l'lh mJL 'YI[J1.Jn'lJ i.'I fl1'V'l 'YItl.:J 'Yn:!JlillJ U ll1il::: 'YI€l\l '111 

",,"h 
I' "'"lA 1.,.1u m7 'IfIlfll11, b'l;.:Jb'l';n .:Pi)iil'YIi],j'ViibYHI 'VI ~~ 

'1l~E1:lJ ~~fI niEl.:.Jfl'.l"n nT~~ ri1.J';m.J~ 1~£J m"1"'~~i, . , 
'\~o;,,,, "'11'

f11i:lJ'b~1i.:.J U'YIilWlliHJ1.:.JUilti 5 'lJ U~L~~:: 

'YI"t)\l ~ b'~ D1ii1U n i" fli U1m 'lJi i~i ni':f 'J:t: 'VI~.i'~ 

"f;.:.J.:.J1U1yh~Villnm':fl-if66 ~.:.J1i':f·HJ-ni~~LL tl"OJ7.:.J 

• "'. \.; ••• , 1· " \U'YIil\l'YIU'U OJ Utl"OJ"JU'UU1J€l1J~~1'U 'lJiQ,lbntl1 

~1\lm'YI~t1 (solar radiation 3.nnmlL ':fil.:.J 

• • 
... .. I <II '"' ..l --... , ..... 
ntl~1\lm'YI~l£J "OJ::\' lJ'UL '7il.:.JLn~1n'lJm':fLLm.:.J~ . , )' .. 
n1':f~il.:.J~1i\l"iJ€l.:.J~1.:.Jili.yjlfl~ (solar beam) 

.. , ... it t: 1•• 
'!II':filfl1i:lJb'l1i\l'lJil\l'YIElJ'Vii v.~u'Um':f 'If'lJEl1J~

'"' , ..... ""~t: ..... 
, 

I 1,u ':f B.:.Jn T1LL ~ ':f .:.Jb'liW.l.:.J ill'Y1~t1 'YI\l ';f.:.Jb'l ~':f ~u ~:: 

.. ~·1" ,
m ~SJlt1 LyW ~L tJ~.:.J~ 'tJU 'lJEI 1Jfl 'U \ 'I EJ \l f1111J~ EJ.:.J·•'1 1~ , <'l. <11
'iil11,'J ~£Jnl':f "lffl1 Jumilloull efficacy ~.:.JLUU 

"""" .J .. ~ ,Q'" 

11in1':f'lJiU.:.J'YI"OJ:::'VIl"lJ En.J ~ ~ i'VI':fUnl':J 'lJilf1l f1111J, 
mEl.:.J'iil11,'J1'U .,j'EJ.:.JWl 

. . ­
2. In'J 111::::tI1 tu 'U 1 'll1LL~h i\11-1 fi '1 '1:t1 i!Ut 

11181V11'J 

n11,__h:::mlli '!IIl~llb ~\l'iil11.:.J1i':J':f1J-nl~1 u 
....... ,," ....
 

EJ1f1T: )J11im1V1~lrJEJm\l ~'lfU nl'n-nflEJ1J­

W1~Q1EJ4, nl':J1-if@ll':fl\l';E11J~il\la\l, nomogram,
• 

Uh"'~1J1J, "I1€l\l Wl~11MmL ~::n1':f 1-if"'; Uil ~D.:.J 
&"" ... 

• 

't ",._ .,

"ll' \l11in1':f 'YI.:.J 'VI1J~~\l niill1 Gltl.:.JEJ1I(\t1 Day light
 

Factor Method 'VI':fil Lumen Method llW:U 

1; I,l 'In u\,,1 iimn1U n ci1J lhzL 'If'! 'YI1 il til, "J, 
~T"1;wi.:.Jl.rrmn1'U'I.h~~ ~'flIif'VIi!ilUJ~n1 1; 
'YI't\lb'l E1.:.J~ '\I:l-if'liEJ1J i.'l ~il~")Iil.:.J elE ml Vl'i'unn

• 
, ~OfQ'" ... ot 

m:::"OJlm1l.:.Jb'l11\l'lJtI,''YIEJil'Villl'!11':JU'iil1l1'\1j'YIil\l'Yil 

Ll ~ 1J1b'll( ~:f1111J b'l1i\l1u LL u 1 '71 'lJ ;J1n nil.:.J.vi1 

d.. ,"'" .. )
'YI~1J1Jb'l\lnifl"1j11.:.J (uoobstructed sky 

o. • 
2.1. . D,lyligbt Faclor Method 11inT7U 

• 1 "I'" ... ..., , 

~ ':J1J ULfI':fEJ'\In'IlI'WtI\l n~'If b'Viil'VIlf\lLL i.1\l~Jl\l 

111 ':fll'lflW~"OJ~ l~ 'J 1u i'E1.:.J~l'V1imj 1n'J:t1EJ.J.vil, 
.., '''' ,

3.J1Vl':Jjl'U daylight factor f1EJfi1£lIil':fltlJ1U'1IEJ\l 

""'··1"'\fj111J~tI.:.Jb'l11.:.J'YI~~':fUrn- ~~ ~~~'VIU.:.J UEJ1f\lj 
, " 

• • 
... of "I'! ,,, 

~ ilfl11 ~ t'l f)\l t'l11.:J'Yll.:.J LL U1 ':f lU"OJ 1n 'YI il.:.J 'Vi 1'Y1 ~ 1J:l.) 

"' .. <11 l<il~ -~l
b'l\ln~'lJ11JllJU~iJtI'7L"lfU~ (LL~\lEJ1~Iil[J flrJ'1lj\l 

~:: l~t -iiml 'VIitlfl ~fh f11 'l1J~EJ~ ~ 11\lVl't\l fll tJ1'" 
LL i.'l:::Jl1£JUElnEJ1f11':f) 
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19HEr~VL\A,::I".l;::t : t-L~~7LlI1.ntp~Bu.I;'~rtLt~ ~I;'",~~t 

[l~ ~[,'LLLlt\!: ttLU n\I1LLL!.I;'~~~{\; ~I;'~ sa [ql!J, tLUJ1,tJ1.'f1~Ll1 
.... "" ... b,]"... 

:llI~!IAua anll<lJ~J<lU ~VJl91 [,'.!'.l~1l191I;'U,LIiJUL{\; (':)'5 fU.1I1. 
• 

'8'S L~LlI1.lH.LrtLl>1;:{\;tlH.nL~ 

'11. ·~)'S I;'GII.Ll~LII1..!'.LlJn1 
~ I ~ 

lualiodUlo:J ,{Jjl;) r:-t~~l01"M 
k 

L~nUH.LUl1L{\; ·~)'S LL,hLII1.t.LU I't'l';:: 'QLlUl~~~~1 Ll~l~.tu'IJ" IT.
"

,, 

M~N 'I\> 'ON 

, 
'"' " ., \" 

[L1tW, 'OL61 UOplPtl. 

1~~lJ!a "l--llU!Pjlnll ll! Il\l'lW,Cp lJl1!llllUllsg,. lU~Wll$!rqt!lg:J "q:m:l;lsilll lJulPJ!no tn", 
" toHtJb C f.'IA.ULUllJ.~ .L!n!:' ~ll.t I YllH!UI"1tWO:: lllRlH__' f, IIfUll 

... :; 'If "',.. 

=c~-.-'~1K' ...";.~ .......... i r,­

...-. \.p -I~ ------Y".
 

J~_:::>~ -Jl:-. _ -j[;----.------.-I 

:nn + :>llH + ':>'S ~ ',1'0 
, 

b\IJI;'L@19{\;I,.{,W~.~ 

, 
'U" pI 

1;'(J~1IlLtIjL~LI/i,HM.1 LLl~LG ~LlI. '1)"I".lL~.:;W [,'w, 11 
, I If' I '" 'F' 

!;'CW. '~rCI L~nrl.murU.LLflN:tt;ll1 r\,(~u:·a.r\ 
, I~ ... p ... 

lH'@::~~" '11. C 1;'\A,I".lL{\;:H.UI;'W-"I;'IJfl.r\,(~U~tf1.ItN~ 
:I 'Ii:! , 

L~LI/i,~@~:;:(\; '11. ',tra L~U'\m[','I1.LlH,Ll1'11.' 
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,jl'U l UV1f1l".l NL 'iltlU'il,j'il£ltlnrldm91m~l"ll,,'lL tJU 
" 

N!.'i,1l'U 1:;it1:;11 n n 1j 1h:: "lfll 'YI1.:l1 'i11nn "HI.:J, 
1.h::1'Y1f11'Ufi~ll ASEAN 1Urndll.1lUaUmr;m,1. . 
• I' "' ad 0"' dU lilt! ~"lfmmfln~l 'illn fllrfll".ll.1l1UrlJl'U"lf.:J 

1~1 ifj ~U'IJ1h"'1J[)1n 191Um;m fl1dil'U"'n.:Jl'U ~1;;; 

'd::1J1J1.h"'UV1m~i 

3.] t11"fJlHn1..lfH1U"l1'~'. '" UJ'1''11'1&:1111 

lJiua1 n1ff t~~ nl".l1'il'"'t11 'U mm1~1 U"n.:J1'U 

'ilfl,j".l·jlJ1~ 1'U8U 1Ii1Ul·atl~~~El.:J :;Ilm(li'l\~mriu 

n 1".11~ 66 ~,j~'hm'dj$J'lfl~L ~€I1.h::~tI~ l'lt'l"'.:J.:J1 U 

,,', d, •• , 
btmWI-IEIlfll'd "ll.:J l.!ilUlbl!l'U€I bUnl".l1.b:::'Jf3J, 

~ 

'YIl'l1'i11nld" Asean Conference on Energy 

d, ~ '"' "I ,. ''"' '" 
Conservill i nn	 'YI:;1.:J'V\1If1l "lftl.:J l ~3J j::'V\';lI,j';l U 'YI 

20 --21 ~t'llml 2528 mf11".1'Ul.1JUEllFll"r~,j 
,	 " 

8 "lft;u t~1;d~1JuiJi'IJtJlmtl ii:l~UV1m".l~ 

imjlli::f1!.'i"'1tI'd,lb1';l\~I~n:: (JlWI~ 11) lfiltl
• 

... .Iii " ... 
N,j\'l'U 66!i1!.'i::tOUm1,j 14.4 bll(JId CJl1 21.4 

~ "" .. 
Lll~lj "tl'IHI~N1b"tlm'U6l!,j 2.95 b3J(}lj 'il€llJ 

" 
'VIU1~H1.JU~,j	 1.8 l$JI1I'd 66l!l,jtll11.:Jfid·aJ"iJl~ 

... , " ... , 
1J~1. 'illl.1ltJlfl1d:;ll n'VIu 1Ifll,,'l'1l13Jil1"ti• 

1um7iJ7::3Jllli W1f11Ll m.:J6l! 11,jTi7".1 l-J'1J'l~ 

lu.ilWl1j 1;1;1I':VI1"1 dayJjght factOr ~ 

:;I!iI~I""J 0nl'V1'U~t11\91U(JI7~ l~m1-if situ, . 
... "," "I	 '''''\1 ... III '"' , eli llstrument It t'l11, lJ'mu~ "(JtlUfll'YI ~~·u mJfll"(J 

:;J~~I,j"J L~t!Jn"''U~1'''!ilt~1l1mAu.~1~fl.:J111t11~"	 , ... '* .,	 '" 
'YIa.:J"tll:;11~a.:J f11'ilil.:J daylight factor 'r1V11 
"I ... t; <>"1"1 ,... ... ..,j 

1.i?lYJ,j 2 ltfl-Jfl113JII91n\9l1,jnU 'U tJUl.Jlrl (1I1WY\ 

,,) 
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I _ 

._1JY1 -........
 , 

'C. _. OPEN . 

[ ,~. (_•. --jAr' I 

l!,-.- ."'.c_=d 

.. "' ~ . "" 
Jll'W'n 11 H~Wmnf111i1'11J flllll1 

, 
II JJ 1 D.lylighlillil Conlril>lllion il~ Energy Savi'lg ; li)iH111UHmflUfl1~u~nlJ Asean 

CoofereoC'c 00 EnerllY (ollservation in Rllihling, 1985, IT1~1 :2 

-, , -,. ...,­! I. '" '.'..;~,,; ',j : _.on l" ", ) .... nI' .- l,' I o---L--A 1 
I:.,,, I ~,~ 11", 1 7,,, r~;, [1'., [II) (1'1 {{~i 

1 ",,' 1,," iJ," "I, Jm" '" (l (,I [II)(I,J) (I-.Jl I ~,3) 

1.~1" ',Jon 11"., Bin 
(?l.) [ I J) ; 1.1) "" II ,~I(I,ll ~ 
Urn TI'll ! l~l l~~l 

(1,1 ) 11,1)"" (1 ~Ill.~) (I.e) oin,
'I 

?Q.n ,~110' I'm II", I 
l 

11.11 0,1) [ I~! iO,~1 rI,l) 

[,,.1.T~, Um 10", 0,6", 
0,1.1 lq) II~) (Qa) (0',8) 

2.1", n" I"n
 
12,1.1 lip (I?) 10,51 

,,"
"" 'W, 

.. 
1111'1't112 

,
"., Soeg\jallto : Daylightiog Conlribution ABean 

Conference 00 Energy COIl$t(vlltion in 

ill Energy Saving : \tJml1~Unfl[llJflnun:'lIlJ 

Building, 1~85, lHll 1: 
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, "1 "' * d.~ "'1 "' ... ~ " " " ~ 
mml:iJ'i!lB~'i!l11" ULL'U171'LJ'lI'EI.:I'YI'ElJ'\"l1'Y1 ~"lf \Wl,-1i1t1'U 1Jt117:':Vl'n\l 5,000 flna 

~" 15,000 in~ :#" 77% 'llBJ;1hIJ'ril\l1'U'ilt:,mI11Vnn 08.00 'U.~" 16.00 '1.'. i1:':b~t111:JJ 

~EJ'] \'111,1 15,000 ;n~ ~1f11UlmB,]m11"';;i1~l'tl.:1B.:l ml'lIli'l.HJ1f11'7 ~1 urn HI. 'iI 111 ~ll(J17~lU 
",", ..,~ ",I. "" 

, 
... ~.o:~ ... ", "'I '" 

1Iftl 300 ~n'i!l ~i:nn1l1'Yi'YI 13 'lJ·H1m·H)'l.JUlln'lfl.:lf-l,]WU'll':Hn~'lJ'n1w.V1Ul'il1.:l'iJ:':3.Jmdaylight 

factor :2 % 

, 
TIIIl 

•
Conference on Energy conservation in :Building, J985, ~nll ) 

.-l ... <l-lo , t ... 

nTH," 1S U'(f\l'I\lun 10111~fl1 daylight factor Ul1f114 

Soegijanlo : Da}'lighdng Conlribution in Energy Saving : lvm,.,nJn:nnlJnl~lJn'lllJ, Asean 

daylight factor 

__ 

, ,"I""
mUH1 n ~Lf,} 1~ rJ '1:1'1 D1~ n ~ , 
, '1 ' •fl11lJ"HJ\l ~111l llllln, 1l1'IJil\ll'lilWn 

:2 X 
. , 

~ 300 an'ill 

x 100 
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... ••, 
nlV1UiI'OJlnm1"lftl dS'Ylight factor • 'u~)J., , 
~1 2%, 1.5% lU'l:: 1% 'J:::)J~1 fI ') 1)J~ €I ~ 

,	 .,,, , ... 
~1"'WnmHlfl 15,000 an~ Imnu 300, 225 

"' t '"Q , 

lV~:: 1SO ~rrM11lJmfrU M,; 100, 75 ~Li:'l~ 

"' If '" " 50 ~n~ b)Jaml~tHI~-gq11~1l1t.J1.J,an 5,000 
... If t: d , 
~nt'f "::'U.1.J,'iIf1'l1f11 daylight factor Z% -oJ:::, 

• ,	 " 1"
daylight factor 11m 1.5% W~::.: 1% (fJfl" "( 

t ~..:tl ~1(J ~ ~fJ 1~ ril ':J~ ~"'1JTl'nll eta" ~'h~ J 0 0 . ,
.nU 

-inn~~nnl'OJ~£J n171ivll.i'''''lUl'0vha81" 
L~tJ11Un171";\L1!l"«11,,1uaH117~~~1 15 

·r~~/~171"UJm ~ ~a 1~ 1~':I:;W1"'m1111lriEl"ij111" 

300 ;n~ lL~111\;ni!l~1l77)J'lil~~lu\'Um, 

Hi" U'~l" n111~".m" 1~':;,1"m,1 ~ 

bLtlf"tlfl~"luenmn::t';~wfJ" 5.2 1f1~J(;l171" 

lll911 ~ ""i):::·zhmh~'1M.i'iJI·Yf~~"nu.1 ~yhll4m1 

,~u t'i"al1"enmj'~~" 65% 

3.2	 Vlfi1HllltnmJ ~1~lZ uu t1i'u 

tJ1mf'1 flm:';l,'ll'U'lJ£I,'l Lawrence Berkele'Y 

Laboratory Ll";"~~7"'rElu'/im b~";1n171i'£J 
do ....... ... I 1" ,

LmJ1m.J~ 1il-3V1~ 141l·m~:::mj "!f~~w~ 1ll11~ TI'11~ 

'lfl;l 'U en'ill1~a"tJ1~~ "f181~ ~tJU If1£J1;81'117 

0" d ... 1 ~ <l1 ~.s 
WlunHUmh~I,Y1f1~Hfl ,]'H U"LA. n'Hufln~l 

,. ~·1 ' .•
LLt'l:-:Lmd'UElN~n111'\1tJ 'U'Ylu1:;"l1lJ Allean, 
Conle.rencE' on EneTR:Y Conservation in 

1UYI 29-31 Yi~1=Itnfl:U 2527 

"1"0 ...... ,,11111
Ellf111'tl tm,"'7Um71 ,WULiJU €I1'i111 d"

A1' 
, 

t ~ AI 0	 . 
10 'lfU Vt'U'YI~1\Ull~1l4" "lI1:;UUtl":l1l-mmfl 
t 2 ll!I c:l I ""...I 

mm.:'il 5,200 UJfl7 'Yi'U"'Gf1uLlnuu1m7" 

'1.~1 ;r"n: 'lJ 1] Ell Hlf1 100' 'ill11" LUIil1 qltJ;-l'U. 

... ... g .. ili ,.l\ ' 
t'l n~m::"lJil"~"YiU illfll1lJ~ ~ i'iU 'VI UU1'U.1il 1) 

"\". ,'Uiln ( perimeter zone') 'Y\-;):; fl,1ULLdMI11~ 

1.i1"~'lI1~'\Iln "Ul~l"~ln n~Hr;;'U ~lu ~1ul 'U. 

")" ..
~lfl (;11'Vm I LI 'l1"L'lJ'U~n1=lt1t:-:1'i11ilamL'lJ1J 

~~1 u n111;rLl ~"~11"TI'17~"ll'1~ turnnh:­

'.~"~,nl1H".,,\U1,. in'"71 if1u, "n," 
" • . 1 DOE -28 'l1"\I~YI1 'iltJ Lawrence Berkeley 

..	 ... "'.. '" Laboratory :IJ'VI11'V1rn",m~flt'lyJil\UtJ U'VI1~ 

Sl 11 \i~,)

I,	 ·1 

~	 /
 
co:>; 

~" ~EJ ~ 
I" ..!­

3< 3 II r: _-,1 I 
I __j' 

11/ '''':''''
..... ~ __... .._.~~ ..._l_ .... 

.. .~ l' tJlaT",n 14 H~~\.Hnf\1" '1lU~WU ,
l'l1-J1:	 Mark. D. levine llt'lttlNt Windows And 

Dayli81l.\ing in Ale~1l BlIiJdiny tflfl1fll 

,hll:flilUfIl)l1JJJlll Asean Conference 011 

Energy Con~ervation in Building, 1984, , 
l-ll1121:'l 
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" "1 ' ,'EmJ 1" m"1l'~ 'U ~TU "lI'EJ\I nl''I tI".J:: lilt1.\. 1?Il1fl1lHHI 

1Jl11J1i".J1ll"l:il~ 1'U EJ 1 '111EJ1~"'1..I1;n17 'ill n 

Daylight FRctor Method 

il~1"'unniLf1":Jl::~L~El\lnl'':J l;Li, ~\rW:ll,j 

"1 • 1"1l"11iJ1flli1 \HrHl11 'il:::1'Jm"H)\In11 "If photo· 

sen90rs 1'Un1"""ltll·HliI"'l.JU~1"'crl"h:J11l'-llu 
.. " " , ..," 11:::'U'\.Jn 1''1" f!'J'\JfUJ'1i \I 't.J''lJ':~l'I.m m\I b¥'j'Vn m "lI1iI, 

~'U ~1 U ~'J 'U 'H)UU an1"1Jl EJ liIf);EJ\I n~'1 ~ iu 

LL~\I~':h\l,\)ln!l1!J'UtJmmn':J ~l ~:::nnliJ,u 
,:, .:l .., 

~'VH1l:l~H.L~\I'Y1Vl.mn (glAre) 

1U n1'HleJnlttJutllflnlli1rJ 01,1ifll ~\lm':;'.:J 

'Ii 11:IJ"I:i 1~L ~fltl1:::"., '-!"''l'l''i i.:J ,Jl U1U iJ1f1 n ~ 
.. 1/ , ~iN8 

"'f;rl·Hu.Hlnfl.:JfI'I..Id:::ntlU~m 1 1iI.:J'U 

• .. ". (1"·· . - YfU 'r'l",U lqJ 1\1 "Ifb U\H)ifl")1~1U 1HJ\! 

Vn.tl~l:J : ~u~mml) 
~ ~ '" dl I 

- 117m Ul. "liB J 'Jill LL~.:J 'YIN1U 'r'l:; ~ m :;'\)n, 
(visihle radiation tranllmiLWd tbro­

ugh glass) 

l!!. d d '1 " ..'Vi U 'r1"IJ t1::J Ell fI 1'7 'YI at] 'U, L"IJ 111 'Vi'U 'YI'Hl U­, 
usn ('l~LLn~u~ln~",u'l~l\1) 

- O1j l-if~n"'tuL~~mtl'tHin 'in'd"u"".J1 
.." 

n111; ril ~"", ~V:ll 'U fl171~bb 'fll.:J 'fll11.:J 

" , )
(1\J1~/11l111"b'IJ1iI7 , 

- 7:;ilJ'lJf).:Jll~~\'l~11.:J (~liIllrrlU~mri), 
\U p~ ~1'Vi'U 'r1 1au 'U EI n'lJm m fll 11 "" 

nl1 fl11JmJ ~1;1 'U, nl1 ~1iI~\' m,,'~~1' U 

" .. , l 'lJ1iI'\Al'U'Ytd tlUUanmm1 

""... .. ... d. '" d. "" 
- 1'lif111JIfUJ'lJ'll"" II":Ja.:JLl ~ "m"lJlITl1 mfl~, 

'lJ1fl fl 1":1"1iLL 'fll"~~1"'li1":J~1'J!'1~
 

~ 't:' IN... , 1".
 
a"ml1 ~flaU'r1{l""',IJ~1.U1Nfl\JIanl":J "if '\Allil.H1lt 

'lJ~"mlfll":J 
•Iflfl • "1"1 •

'l·fi.~,'''lU'Yt "if umfl17'Yt,m:IJ~ 

..: ~ ... 
'IJ::b '\Al'IJ"lJUUJa 

- m,1; ';,.,1vI;;,1Ufin1""0, 01" 
•'lJ1n"lJU 

" ,<:l il 
7::~ULLm\I':ll11.:Jb Vi1J"JIU 

... 0.1 tV .d '" 
- lf1":Ja"U€l\lnU~I,~.:J'r1\''lJ1m (~lU, 

"~ ,.,) 1~",mnu1,J 
. \

, 
" .'\All'l>J"lU U mIfl11'r1"""'lJliI'lJt:~{;Hm 'IJ€l 

~d d'l"" 
- '}"U 'r1tll flT"l €ltl U L'lJ!i1'\Al'U 'Yt1 eJ'lJU eJ n, 

d " 
~ '\Al:IJ'lJU 

- lii~n"ulllillilmrJU ami1""1"'1J""u"'1~1" 

- l-ii .. ~'JUfll1 f111J fl'IJ nl1'!J{U d::1iI"'1J lL ~" , 
""~I l'-'<.d .,I,(11,,'11 'U. L'lJ1iI '\AlU 'r1 mfll":J ":J ElUU Eln'r1f1a, 

'" d. Oil ,
b'U fl.:JLL 'r1U d:-:1JtJnl1f1'JU fl'lJ'r1L1JU"if')" '1, 

,0\ M..1 <" " '" 
n1":J~ 'W'IJ'I'i'U. 'r1"" 'U 1 ~1"'IJ:::"if1 !..I1'l11l1J 13J1 m 

Vi;"" lUbU nl":J1v: ~L~.:J ~ 11"~~ ~I '\):: L~ 'IJ '\All'l"" .:J1U 

1'" c:.,tl r-l~.J1'Ufl1":J Vifl113JL£JU 1iI"UUNl'l"lJa.:Jfl11lmJ'tiU'r1 

"',., <:l~1A1 ~"'''' 
""U 11,1)1.:J nll fl1j bVitl"/lU 'U L1 a" fil1 6"if'\Ala" .:J1'U 

nUtI!.ma:;La£J11l 

'\) 1fi fl1 J1~~ ~":J,J '~~ln l":J 1V: \,1, ~.:J ~d 1.:J
• 

1J":J":J:IJ'lfl~l 'U mm7~ ~f1113Jb DU''!J'~1'U n Y.l 

W.ilf) 111';; '\Ala'" "lU1ti m 1fl1":J mn11 n 17 tld::""!..1"'~ 

. .. ( " )
'W~.:J.:J1U'r11\11111U€lU 1 1l1'\Al'Yt ! 5 
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1 

wt>\1nGi Pill L1....,\ln~ (aD ,,, .S .• ,../ t." 
[.10,,,<11 S~"ding (1,4 ,' 'n~ ,"_1lJ

7 Wind,,,. to ''''01' Rolio (0, 0" ) 

SMd',ogCo.lllci.nl (0 ..... ', .. 0.31» 

_ Cooling S.lpol,,1 ("" ,.. :10.' u"........" ......,' 

_ v,"%IIIOI\ (1'.' ,"' / p .....,,) 

• Wo1l ~~.o'oll.1I1 (0 t. 0.30) 

• Glon ConducloMo ( ,. "OM '0 .'n"'. p.".j 

I Iollnlm"'" <1m Rollo (C;"'" 0,3) 

l'I\I,"olio,," ,,.0 I~ ,,,,, _ .q ,...W) 

jlnl;ll,olion ,(c>.O'O "",.,. ""., ).

I Rool ~b'O,pll,il, (0,.110'" 0,':>' 

~-II-~--rT"ir-n.--,YT,Y--;-:,;-rrnl'o i, .,', ,'1 I" ,"'. 
,. "1I.d..!,,," in 10to/ [n"1l1U.. "i 

.. _, • d " ., 1 ' ,nnni 15 L1ff'l'1~LvilH']j'U?I Wfl1llhtl1tJ\Pl\'lCl.>1-l1W Wfl'J'UI1I)~ i ~r~ 

"'1 ,. " 6lfll,\1 "If Ufil]l'tmnnn111'1l i.hU1'l1lJ DOE-2B :,. . .; ­

l~lf1 Mark O. Levine: Windows aDd D~ylightj(lj( 11'1 I\SCa,O Ihlildinll Iflf)lOHlltOVUfl1,,«"'W:\-.l1 A~ean 
•

Conrerence 0\\ Boergy cO!jervatlon in Building, 1984, tlWl 279 

m ":J1~lU'l:) m-JliJ Ii 77:1.1 "lI'l~ ~ln ~l:tfl1":1"i'il"'t.J \ u nlj1~ 66 ~iJ ~-JliJ 1 tt V1fl11 ;£liJ .w~1":1" tL~ 13iJ 

~ ~l~I1":1"m.b~w.ri;1W;iJ.nu~l;mnn-Jl 20% f1mfl1Ml~~,J7 :lJltL\. 'IltliJ 66 m~ 1':' LV1~ 1~ m~I "l1 
.; 

iJ, 
~ .... d...... , ... '<\ .f 

m":J .. 'rfl1n'Ulb(j1i;1lin'U'l.HlnLLf~~m":J "Jf6bmiJ ~~'\Iil ~1m 'H1 'lh:::LnU1~ 1iJ1 n 1;nlj tJj ::mm Vl1 til 

.,In. "" ~ .... "' .... '" If
Yll-J 'lh ~ ~ l1'!i m'Y'J rl1~l":1"tl a~ 'W~iJ iJl'U Ll1ll '\Ii$J "'i1'U '.~ mil m-Jl.:J Ii ":Jd$J 'lfl~ 1'U til fl1":J 1~ t.J iu m'",! ~1il '1 
• 9 ...... .~ ... ",.,1. .,I '" 
tliJ 30% ~ilnf>111 "l1.:J115'Y1iJl!m~:;~:;~nnYlm61f1'E1 m'S, 

n171;llmiltr ":J ":J$J"JfI~L ~~ 1~ f111:lJ m11iJ1u 

tol i!l iJifj"J ~ 'lfl~ bU'U LL V1~iJ 'i1£1iJ nT'll ~ 66 ~iJ- mfll":l"~ l1u1~ ~ mliQjl u nl":l" tJ":I"~VltJ"'Ii1W;iJillU 
...,j", '" '" ~ ... 

m11 iJ VI $J,h ~ ~ 'YI15 Jl1 W66 ~ ~ 1.1":1" ~ VI t1~ 'I'll iJ ,""ltt 1'U mflld1~m'il'Wl:EJ 1flld'Wlm'fl'!J lid ":I" $.I1tl. m~$J, 

l\'1 d~ jn~ toW":I" l:~,h 1if~ltJ~:;~LYh.liJm":J ntr~l1iJ l.h~Lm11utll'b;t.J'U ~ilt;1vh~·11~t.JL'il~t.Jnil 
' ''''' 0.1 ~ 10 <'l .....

61 ~~nl":JU1":l":)":I"~n~ld1'U ~1 ~l~i!liJm-JlilL';l L~'U 11.1. 3 "/J1:lilm":l" 'i1 L~Yil""ilVl~I61 D,1llmlnl';l, 
' 

~1uVl'Ul~liJ\lhiJ 1 L"I11U~U nlj11r66miJifJ7$J"Jfl~ 1ii U'elil 15 ":J ":I" U'lfl~'l:; '~1 t1tJ":I":::·".!.i~ 'Wiil iJ1 ul 'U 

I 
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OJ dolo .., ... 

mill"] GI~n7t\l,~n~1'r1nm'nJ1IL~1 n17tlEl.n 

~~ 1J1Jl~tlfllUJ~.Jn171in tll\l~·hl1f,,]1l.J'JI1~ t 'U, 

d ~"''1 '1 <l1 • '~<i .. 
mm7'D' -H"ll' L~'Vm 1JU~l'U, 1UlllnL'lfU 1,1, mJJ 

..... t:l;;"._
 
lJUalan n 'Y\JU nfl,'j'il1!.J'Ol1~ Vii?l\H'mJ 117 ~ n 1':1
, 
~ lL ,.., \'I ~ it J fi~ El1; nl1 ,J"]:;~~u ~ ~ "1J£lJ nl11if, 

,."d, , ..., 

11 1nu f>l::: ') 'If nl',] fUltJ, "lJl,j[J,jtl1 n i;hlUUNflfln, • 
. <'l ... • <'l <'l "' .... 

lllJ 1.1 tllf/l1 r1,j LL l.J 'OJ :::f11 U..l ~hl n1"1 oJ 7~ \II!..1'i1 'YHhl 

:-l11J11mh:::b1Jmm 'lJthl f111:k1 b~llln~lJl u m11i 

~b t'l",j ~ 1111 "JI'1~'~1II7m~hm 1111 €11m LllJ'IJ ~1 ~ 
, '" d.-'" "10> 

tl ~J~11,j tid""J 1I1I'10;1"'jJ Y1'011il ~Iil, 

.. .. 1;;>\..... .. ... ~ ...... 
'I..l1i)'il\JUU LfllJ n11 'iI\UI11 U nl'Hl\HI'Jl, ..,',-, ..
 

IL~::: 1"J(J I U L1t1J nl11 VI LL ~ J'OI11JU"1 "1l.j'lfl'i1 LWfl 

.. '" ~ !§ <It ... ",tl,. :':\II[J'ilW~JJ1U LUf11f117}J1n1JU '11 JNLtl)U
• 

... "'1 ,,,l,.... 1\ d 
\111.J L'IJ 1,1, El !..I1J(J,:J 11 'Ol1 \/I d"'tJ 1J '7:::L l1tl ~ 'YI £J b1'1 'D' J 

QI .,\, 1 d .. "' 
L\JU~7:::L YJii>1ViUJ\ umunll( "JI!JU f1.J'il:::ilum , , 
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