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Climate change is a critical today. Carbon dioxide emission from transportation modes in 

campus is one impact to be concemed. Most university campuses should re-plan and comply to climate 

change issue. Govemment and private university campuses were evaluated. Private campus normally 

designed with high floor area ratio (FAR) to maximize land use while govemment university campus mostly 

designed to maximize land area with very low FAR. Both started with different planning concept. Private 

campus needs to reduce investment cost and make maximize profit. Govemment university campus 

objects to expand land title area. therefore. small buildings were built spread out over the land area. 

Class schedule is also important to transportation emission in campus design. Compact 

planning by private university provides classroom occupation close to 100%. Govemment university still 

organizes room use for their own faculty. therefore. room occupation is only 20%. Transportation modes in 

campus are walk. bicycle. motorcycle. car. and bus. Walking mode is suitable for 200-300 meter length 

since class schedule allows about 10 minutes break. Bicycle and motorcycle modes have longer distance 

but it has to fit to the class schedule. Bus is commonly used mostly from building to building. Observed 

data collection shows that compact planning design uses walking mode while spread out campus design 

needs every transportation modes. Rajabhat Rajanakarindra University. Bangkla campus was used to 

conduct appropriate transportation modes with suitable campus redesign. It is found that using the same 

classroom or nearby within walking distance is one solution even buildings were designed as spread out. 

Classroom occupation rate is another key factor since the energy consumption of air-conditioning system 

was tum on and off frequently. It increases energy consumption which increases carbon dioxide emission. 

With the new deSign. it reduces transportation distance 200-300 meters and 50% of energy used in air­

conditions system all over campus. 
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4) ~~lJ~'l':jfltJ 1i tJ 11 'II.ti!) 11"11UA1Ufl f U1.:J 1'l~1 LtlU~.:J lJi'ltlt!1.:J 'IItl.:JlJ ~1':jfltJ 1 itJ 

1lU1~~ i.:Jtl~'t UL'IIlJI"1I1ULl4tl.:J 

Utl n 'it 1 n n 11;1 m~t1 n 11'l1.:J ~.:Jfl1 tJ1 UlJ ~1':jfl tJ 1 itJ LL~'l ~':j{tJ't~;1 nM'1U CU ~ 1 

~fl1ViLL'l"'~tllJfl1tJ1UlJ~1':jfltJ1itJ L"'tJ1;LLUU~tlUmlJLL~:ilJfl1M'nr un;1n~ tl1'it116 LL~: 

1JA~1n1fl1tJ1ulJ~1':jfltJ1itJ L~tl~iULLU'lfl1.:Jn1ru1UUt.:J~.:Ju1L'lCULL~:1:UUfl1.:JiCU'it1fl1tJ1u 

lJ~1 ':jfltJ1 itJ 1 ~~tl '" A~tl.:J nUU LtJU1tJ'II tl.:J lJ~1':jfltJ1itJ 11'11.ti!) 11"J1 1.1 A1ufl f U1.:J 1'l~1~ ~U1~11 
" ... ./'..1 1 ... "'1 ,..,j .1 .... I./'..1 1 ... "'1" ~ lJItl.:J n11'l1.:J ~.:JViUflfl1tJ UlJ~1'lfltJ1~tJ ~lJ LVitlu1Uut.:JViUflfl1tJ UlJ~1'lfltJ1~tJ ~~tl "'A¥'itl~ 

... ...... ~ ..I ..:./' 1 'I" 'i' 1~./'..1 'I 
nu n 11'11 tJ 1 tJ lJI 'l'lltl.:J un", m!1 fl 'it : LVi lJ'IIU UtlU1 A lJIfl1 tJ LlJIU LtJU 1 fJ n 11 "D Vi Uflfl1fJ L U 
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1.4 'Itl1.JL'IP'I'ItI.m1,1~!J 

m1~4'tJ~i~;[i'l4'tJ~:;Lih..J;tl~i'lnq~i'ltlth~~'1mrn~n~ tl'1~'1ffi LLi'l:;1J~i'l'1n11l'1tJ1\.1 
~"'1~Y1 tJ'1im'W'1~ ~"'1i)Y1!J'1iWIj1\.1~1\.1Y11~L11jJ tJ1:;~'1\.1ij 1J11 ~"'1~Y1tJ'1i!J\.IL1f11'l1 LLi'l:; 

~ ~ 

~"'1~Y1tJ'1itJ1'1'DJi!l1'1'D\.IfiiruYlf I1i~LLIJiL'li'l'1 06:00-18:00 \.I. LVi'1U\.l 

1.5 r.:Lij!J1.Jm~!J 
~.., J! 0 _ ~I .... J 
"oi'l~tJLLU~'D\.IlJItl\.l'Dtl~m1"''1L\.I\.I~'1t.1LlJt.I 3 1:;tJ:; "'~t.I 

~ . ~' 
'I'UP'ltI'U" 1 m1~n~~t.I~~'11'lU1'nJ;tl~i'lYlLntJ'l;tl~~'1n;tl~i'lYl'1~~'1\.1Ltln~'11 

... ~ ~ I: 
1.1 Y1q~!lYlLntJ'l"Dtl~ 

_I ...... ... ~ 
- t uLLUUn11'l'1~~~~"'1'lYltJ'1i'l!JYlm~1:;~~ 

- 1:;uulCU~11l'1tJ1\.1lJWli)Y1tJ'1i!J L~tli'l"'UnJ1NmnJi'l",tJfltltJn'1' 
~'1futlt.l't~tltln 't,; 

1.2 ~ n ~'1; tl ~ i'l YI '1 ~ n '1!J1l '114'D tl~ n '11'l '1~ ~~Il '1!J 't \.I~ "'1 ~ Y1!J '1 i!J L~!J LLtJ~ Lil \.I 

..... ... ~:: .... J~....... J ~ ... 
~"1'lYl!J'1i'l!J'Dtl~Il'1 ~1lLLi'l:; Ltl n'\.IYlIJI~tl'JU1L'l N14t.1Y1 L \.I1JI'l UJtl~ LLi'l :;14\.1Y1\.1tln 1JI'l 

~tl~ i~;[ 1) ~"'1~Y1tJ'1i!J~tJ'1~ 2) ~"1i)Y1!J1i!JfII'hI~ruYlilL11jJ tJ1:;~'1\.1ijIJl1 
3) ~"'1~Y1!J'1itJ\.IL1f11'l1 4) ~"'1~Y1!J'1itJ1'1'DJi!l1'1'D\.I~1\.1Y1f U1~ ~fl1 L~!JLlh..J 

I: J~ 't ... ... ... ..1' 
"Dtl~i'l14\.1YlIl'1tJ \.I~"'1'lYl!J'1i'ltJ "'~t.I 

J ~ 't ... 't1" J ~ J ~ .l' ~~ ... 
- 14t.1Y1Il'1!J \.I~"'1'lYlm ",LLn 14\.1Y1tl'1~'11 14\.1Y1C1t.1\.1 LLi'l:;14\.1Y1\1L'D!J'l 

- n'11LLtJ~1:;UUYl'1~l CU~11l'1tJ't \.I~"1i)Y1!J'1i!J L ~tl 't \hn~ ~'l'1~ L"~'1:;~~riu 
J ~'tl: 't ... ... 14t.1Y1 "D~'1Wl'1tJ \.I~"'1'lYl!J'1i'l!J 

~ • ... ""''''~.J 0 't""'''' r 't 't r 'I'Ufltl'U" 2 n'11'lL~1'1:;"tlYlfi14i'lYl~~~i'ln1:;Y1UYl'1 "Ln"'m'~'11Utlt.l "'tltln ,'" 

11 '1!J 't W"'1 ~ YI tJ '1 i tJ 

2.1 ~L~1'1:;lfm1'to\i14i~~'1\.1~'1n't~vhll'1tJ't\.ltl'1~'11Lffi\.l 

- m1'tn~vh't\.l~tl~Lffit.l 

- m1'to\i't~vh't\.l~tl~tJnUiim1 

2.2 i)L~1'1:;lfm1't;14i~~'1\.1~'1ntJ'1t.114'1"U:;1l1!J1w"'1~Y1mi!J 

- m1't;1C14'nffi'1t.1 
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- n11Lo\!1C14'm'trlUtJUIJ1 

- n11Lo\!1C1tJUIJ1 

- n'l1Lo\!ru~~J)'ltJLU).J~'l~Y1tJ'litJ (~i~~'lu'l~yh) 

~ - 0 tJ ... ~ 'I ... ... ... 1IUPl'8UtI 3 U'lL~Ufll LL1J1Jn11'l'l~e.J~LL£q~1~1J1Jl'I'1l1ij1J)'ltJ ~U).J~'l'lY1tJ'l£qtJ1'l'!lJ)!l1'l'!l 

... r 1'.4 iJ .l' ":":r.-'" '11''' iJ ...... , 'I ... ~ 
Uf'l1UY111J'l~f'll'l'l '!I~L U~UY1Y1'O\'llijtJ ~I'1L£qflm Un1NIJ1'lfltJ'l~ ~Un'l1'l'l~e.J~LL£q~1~1J1Jl'I'1l1ij1 

'I - ... 'I t-... iJ ..: 1:: ... ~ 'I - ... J)'ltJ ~U).J~'l'lY1tJ'l£qtJ ~~).J f'l'l'l).J L ~).J'l ~~).J LL£q~L UY1l'lfl~n'l1"Jlfl~Un I'In~ J)'ltJ ~ U).J~'l'lY1tJ1£qtJ 

LL£q~~~ e.J£q L ~ un ~n~JufltJ'ln L~UL ~).J~U 
3.1 U'lL~UflltJLL1J1Jn11'l'l~~~fl'lf'l'l1J)'ltJLu).J~'lilY1tJ1itJ L~tJn11LLtJ~nq).Jfl1f'l'l1~fl~ 

J)'ltJLU).J~1ilY1tJ'litJ 'l~LLri 
... 

- fl'l f'l11LttJU 

.. 0 

- fJlnfl'lU'ltJn11 

- 'lUOO"'l 

- LNfl'l~11 

~£q~ 

3.2 U1 L~UflltJLL1J1J1~1J1Jl '1l1ij1 J)1tJL u).J~1ilY1tJ1itJ~£q ~n11Lo\!~ i~~1ULL£q~£q ~n11 

tJ£q ",tJ~fltJ rh'!l f'l1f1Jflu'l~flfln 'l'!l CiiL ~'l~).J1 n~t111'1 fJI'l).J LL U'l ~ 1I'I).J~'lilY1tJ'l itJi L;tJ'l ~~fl'lll'l 

tJ1~~J~~i~~1U £q"'L£qn~U "Jlfl~).J~'lilY1tr1itJl1'!1J1!l11'!1Uf'l1uY1f 1J1~f'l~1 

1.5 t.lr.:t!JlIU;tfl1"11,,,~\M\J 
... ~ 'I - ... ..: tJ tJ' .. 1. Y1111Jn11'l1~e.J~fl'lf'l11LL£q~1~1J1Jl'I'1l1ij1J)'ltJ ~U).J~1'lY1tJ1£qtJY1£q~n11 £qll'l £qfltJn1'!1 

f'l1fuflu'l"'flfln'llJl~ 
... - '11:'" 'I ... ..:... , 

2. Y11'l1JflY1fi~£qn11 ~ "D~£q~~ 1UJ1'ltJ ~ Ufl1 fil11LL£q~~£q~~1UIij1ntJ1U~1~U~Y1).J e.J£q IJIfln11 

tJ£q",tJ~fltJn'l"Jlfil'lfuflu'l"'flfln'llJl~ 

3. U1L~uflztJLL1J1Jn11'l1~~~).J~1ilYltJ1itJLL£q~ltJLL1J1J1~1J1Jl'1l1ij1J)1tJLU).J~1~Y1tJ'litJ 

r;i'lflth~L~tJ~~tJL~fln).J~'lilY1tJ'litJl1lJ1J1!ll1IJ1Ufil1uY1f 1J'l~fiI~'l LiJUm'N~n~ 



m1;qn~1:uul'U~1u~:n11'l1.:J~.:J1l1tJl'.I)J~1ij'VltJ1itJ~iJ~~lJitln11U~",ueitl!Jf'i1lJ1 
fil1hJtlUL(;ItltlnLIJI~ n1nl;qn~)J~1ij'Vl!J1itJ11"J1Ji!l11"J1Ufil1u'Vlf U1.:Jfil~1 lil4'tJUi;qn~'Vl~~~ 
././ ~... ........ u J( % 'I .. ... ~ 
'Vl Ln!J'l"Dtl.:JnUn11'l1.:J ~.:J)J~1'l'VltJ1~tJ u~:i UUULflU'Vl1.:J ¥'l 'U~11l1tJ ~ U)J~1'l'VltJ1~tJ ~"'tJ 

ij LM1:'If m 1'l1.:J ~.:J1l1!J 1 U)J~1ij 'Vl!J1 i tJ flu1~ U~: L tl n"JIu 1'l)J C).:J )J~1ij'Vl!J 1 i!J~ i.:Jtl~l UL' IJI l'l'l 

Lijtl.:JU~:L'IJI"JI1ULijtl.:J L~Uri )J~1ij'Vl!J1itJ~tJ1)J )J~1ij'VltJ1itJMUfil1U'Vl1~bliJ U1:~1UijIJl1 

)J~1ij'Vl!J1itJUL1"'l1 U~:)J~1ij'VltJ1itJ11"J1Ji!l11"J1Ufil1u'Vlf U1.:Jfil~1~.:JiJzt1uuum1;qn~ ~.:Jtf 

... .. ... ... 0 .. ,..1''/... 'I" 
n 11tltl n UUU ~.:J)J ~1 'l'Vl tJ 1 ~ tJ fil 'l1)J n 11~ 11'l~ U~:'l Lfil11 :~v. U'Vl L v.tl ~ ~'Vl11 U 

~'lUu1:ntlU'Vl1.:Jm!J1l1Yii.:JU'l"'~tl)J1l1!Jlu)J~1ij'VltJ1itJ u~:;tlUnYiffi.:J'Vl1.:JmtJ1l1Yi'tl.:J~~U 
~iJtl~ m1LnU;tl~~zt1uuUm1'l1.:J~.:J,j1.:J1'tl.:J)J~1ij'Vl!J1itJ fil'l1t11:ntlU~'ltJ 

1) ~1l1YiU'l(;l~tl)J1l1tJluU1L'lcw.J~1ij'Vl!J1itJ 
./ ~ ..... 

2) ,tlU L' lJI'VlIJI.:J'tl.:J)J~1'l'VltJ1~tJ 

3) t1UUU~:'Vl1.:JL~u~~1,r'UluU1L'lcw.J~1ij'Vl!J1i!J 

4) tl1fil111Ji1.:J11uU1L'lcu)J~1i!JLL~:ulL'lCUffiU1 

5) 'Vl1.:JL;1~in 

6) tl1 fil111Ji1.:J11J11)J~tl ~U1~ ~1U'lU.jU ~'lUU1:ntlU'tl.:Jtl1 fil11 ~1l1V.'tl.:J 
... .. ~I./'" ... .. ~I./ 0 --l U'" U ... tl1fil11 'lUL"'tlUIJ'Vlntl~11.:J U~:'lUL"'tlUIJ'Vl'Vl1mT'lltl)JUIJI)JU~: ru t.:J LYitl 

fil'l1)J~:(;I'lnlum1LuffiuLiltJutl1!lm11;.:J1u,tl.:Jtl1fil11 
.. .1'./i1~'.J .,./ 

7) U1L'lCUV.U'VlL '" ~~.:J LlIU ~U1)JL"'m~u 'VI~tl"'1t1 '1~'1 

8) ~"JIYi11CU~~1,r'U1l1!Jlu~i.:J 
./ ~ U~- ./... , 

9) 'VI1J1.:J'tl.:J~1fi11n: IJlfil'Vl)JtlfJ 
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2.1.1 JJ~1~"!l1.!I.!l1JJ 

i'lJJ.,t'11tJ: )J~'1ilYltJ'1fltJ"tJ'1)J Lih.l)J~'1ilYltJ'1flmtln'DU 1 LU 5 "t1'1UULL1n .. 
• I 'l ... ~.l' .I iI ~ .. .. ... 'l1'''' 

'Dtl~lJ1~LYlIII YltJ "it~lJI~"UL)Jtl VUlI. 2508 ~~tJtl'1Iij'11tJ ~1.CUN'" )J~f'lfl'lU" LLfl~ ",nm'11 

"Cl'1UU'1tl!h~LiluYI'1~n'11ujtlil Vi. III. 2516 t~tJL;~tl~'1 uilYltJ'1fltlLYlflilf'l"tJ'1)J" ll'1tJ~fl~'l~ftJ 

n'11 "Cl'1UU'1 Lilu u)J~'1ilYltJ'1fltlL YI f'lilf'l"tJ'1)J" L uil Vi .111. 2526 LLfl~lJitl)J'1 'l~L;~tl~'1 
...... .I ... ..1 • ..1' ..I 'I ... ... ~ .1 

")J~'1'lYltJ'1fltJ"tJ'1)J" UJtl'lUYI 24 L)J1:;'1tJU 2532 )JViUYlIl'1tJ ~U)J~'1'lYltJ'1~tJ YI~~)J~lJ1~)J'1CU 

~..!.. t...... ~ ... J 37 ~. )Jtl'1f'l'111l'1tJ 'U)J~'1'lYltJ'1fltJYI~~)J" 20 tl'1f'l'11 ,,~U 

1. tl'1f'l1ffi1U'ltJn11 .. . ...-
2. tl1f'l11LffiU 5 "U~)J 

3. tl1f'l11f1,.,,"cU "1. CUN I'l )J~f'lfl'lil, 

4. tl1f'l11LffiUYlN'lYltJLLfl~tNtl1~11 

5 . tl1f'l1nJ~1J-;n11f'lCU~illll'lnmJIII1"lJIf 

6. tl1f'l1nJ~Uiin'11f'l~~fII'lnmJfII1"lJIf 

7. tl1f'l1~1J~n'11f1~~fII'lnmJfII1"lJIf 

8. tl1f'l1nJ~~n'11f'l~~fII'lnmJfII1"lJIf 

9. tl1f11nJ~1J-;n'11f1CU~ilfll'lnmJfII1""f 

1 O. tl1f'l1~t'I~~nunnlf1 

11. tl1f'l11 Science and Technology Innovation Center .. 
12. tl1f'l11L~~)J"r.;L1itJ1~ (10 ofu) 

13. tl1f111 ATM. 

14. 
... .. 

tl1f'l1"f'l~'lYltJ1f111""" 

15. 
... 

tl1 f'l11L1!J'U1'l)J 

16. tl1f111'Ln'DU1f'l11 

17. tl1f'l1~~"~n~n1:;'1 

18. tl1f'l1nJ~~n1flfll'ln11)J'l~Yh .. 
19. tl1f111L~~lJ"~LntJ1~ (19 ofu) 

20 . fIIuunlf1)J~1ilYltJ1fltJ"tJ1)J .. 



8 

... 
i'!l\i1l"1'Un1'l~1~rr~: lJ~1~'VItJ1imu.J1lJ Lih~lJ~1~V1tJ1imtln'\I i~tl~tj'h'lru 

1 \l1Ji'l Lijtl~ ;~,f\li\l~14~tltJfl1tJ1 \llJ~1~'VItJ1 itJ~~ijtl~ f'itl\l41~~1 ri '" ;~,f\l~tJ"~1~ 
lJ~1~V1tJ1itJ ~~ijLL\I'lfl"'n11'l1~~~lJ~1~V1tJ1itJ1~ijtJ~::aVlfifl1""'~t1'" t"'tJn1~~11~tl1fil11 
.. 'I " .. .I'.J. ... .. I .. .. ........I'"J 'I" 
L1tJ\I ~ ~lJ""\lVlIJI"'n\lL .... tlfl "'1::tJ:~V11~1::~'l1~ IJI nL1tJ\I n11'l1~ ~~tl1fil11f1 n~ru::\lrI~~fI ~ ~ 

un ~ n~1fl1tJ 1 \llJ~1~V1 tJ1 itJfI '" n 1 ~U1 tJ1U .... 1~\I::lJ 1141 \llJ~1~V1tJ1 itJ L .... 11::1::tJ::V11~ L~\I 

1::~~1~~nfl1tJ1\1lJ~1~'VItJ1itJ~~1~ri\llJ1nUn\ltln~1ndVl1~lJ~1~V1tJ1itJL~ijn1~"'1~fu~~ 
fl1tJ 1 \llJ~1~V1tJ1itJ L ~tlti1\1'ltJ fil'l1lJ~::"''ln 1 ~ritJun ~ n~ 1 \ln11L~\lVl1~ tJ"L'lruVl1~ L~\I 

fl1tJ1\1lJ~1~V1tJ1itJL~ijn1nl~nlJiuLl.l'1~qjLtI\I~1\1'l\llJ1n~~~fl1~tl1n1"'1\1'i'l~nfl1~1'\lUJ1fl\l 

lJ1n~\lLn\lLtJ 
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- trnJ," I 

"!I.~L'8!1" ~U~!I 

;rU~~'!ltu~~~~!I'.!I 37 1.1 

59,200 1Jl111~UJIJl" 

-;(U~~1~1,.n1~t~~1~~~1i~ 64,280 1Jl111~UJIJl" 

-;fu~l~~,.n1~t~~1~~~1i~ 17,760 1Jl111~UJIJl" 

-;fU~aL;~'ln1~t~~1~~~1i~ 23,680 1Jl111~UJIJl" 

4,u~u~~~'n~~'!ltu .. ., 
~~'~~!I'.!I 

-~1U'lU,rn~nWl 10,404 ~u 

0 .. 
423 -~1U'lU~1~1m ~u 

0 

~1U'lU~~fnn,. 259 ~u 

-~1U'lU,rn~nWl L~~~ t'i~'"~~ L1tJU 50 ~u 

-~1U'lU,rn~nWl L~~~t'i~'"~~ L1tJU1'l~ 100 ~U 

4'U~U!I'!lft'~~~'!ltu .. ., 
~~'~~!I'.!I 

0 .. flUltJU -~1U'lU"Cl~nm1U -
0 .. .. 

80 flUltJU -~1U'lU"Cl~nm1U~UIJl 

0 .. 
800 flUltJU -~1U'lU"Cl~UIJl 

-~1U'lU"Clf.u~~n1~t~~1~~~1i~ 2 flUltJU 

.. ., 
iJ '8'!I"'8~~~'~~!I'.!I 46 • 
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2.1 .. 2 ""'1~"'fJ1.!Ipf1u,.;u",,~,1iU t.I~tl1'Uij,., 

itl\i.,t~'lt.l: 2-J~"l';)Vlf.J"lif.J,fh.lfll11JVl1,;)b"" ~""u"llit"ln b~L1f.JulIn\1'~filriu~~ ~~ 
I~'" I ., ~I_ .,. ~... ., 

nfllML2-Jfl fiJi'!. 2492 Ufl~(;1fl2-J"lV.""U"lL1JU 'lVlf.J"lflf.J'l'''ln''l1,.,n~ ~fl v. .f'I . 2497 Ufl~V.""U"l 

!II - ..... - -~.. ..J .j 'I. - ., " ," L1JU2-J~"l'lVlf.J"lfltlf'l1Ufil1UVl1'l ~1"" L2-Jfl v. . f'I . 2517 2-JV.UVlll"ltl U2-J~"l'lVltl"lfltl 1 05 L1 2-Jfl"lfll"l1 

'I. - ., ~ .,,J' 
1l"lf.J U2-J~"l'lVltl"lfltlVl~~2-J '" 26 fl"l fil"l1 IMU 

fl"lfil"l11 filCl.l~v.fl~n~ 

fl"lfil"l1 2 flI~2-J~m.JPI"l~lJlf 

fl"l flI"l1 3 ~"lufltfn';~fltJ1' ""U1i1,." iJ"ltl~~ L~'hJnlit n1""~"l';)Vltl1itltJ1~Cl2-J ~n~ 

fl"lfil"l1 4 fl1fl111~2-JL~IitV.1~LVlV.flJlU1"l'!l~~1 ~ (~fl~,.,"nfl'N) 

fl"lfil11 5 LNfl1~11 

fl"lfil"l16 flI~Unn"ltlll"lv.U1U~ ll"lfil';)'!I11J11C\.nfn';Pl1~lJlf 

fl1fil117 fil~Un~UlJln1""{;LPI~ 

fl"lfil11 8 ~1UnVl"~fl1J nfl~nlitn11ililJl ~1un~"lufuuilJl'l~)J 
0., .. ... 

fl1fl111 9 ~1Un~"lUfl1in111.J~ 

fl1fil111 0 flICl.I~';)Vltl1f111~lJlf 

fl1fil"l111 flICl.I~l~fil2-Jf'I"l~lJlf 

fl1fil"l112 fil~~n~Pl1~lJlf 

fl1fil"l113 fl1fil11n"ltl';)1l1fl1f'11~lJlf 

fl1fil1114 fl1fil11L1t1U1'l2-J iflUfl~LVlfll LULflfjn11~n~ flI~v.fl~n~ 111fil';)'!I1fl1~n,.,." 

f'l1~lJlf ~umh~u~ ~'U.JMfl"l1it1ffi;"l1"l'!ln'W ~2-J1fil2-J~~Lri1 

fl1fl11115 filCl.l~UV.VlEfPl"l~lJlf 

fl"lfll"l116 flICl.I~~fltJnn2-Jf'I"l~lJlf 

fl"lfl"l117 fl1fl111~Cl1UU';){tlv.'liin"""f'I"l~lJlf 

fl1 fil1118 Lffiufuffi~ ,1. ~1 LrII U'l Pl1-

fl1fl"l119 ~fl~nui(;1L""'!I1'lUlJl2-J 

fl1fl11 20 fl1fl11'LflINn1n{tlUfl~~uEfn11~n~~flLrtfl~ 
fl1fl11 21 LNfl1~"l1 

fl"lfl11 22 ~flu"liin"l 

fl1fl111 23 fl1fl11~fltJ1~'2-J'l~qJ 
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i'8"'. "1Un1'l,)1~r7~: )J~1~"'!J1fl'tlfll1ufl1u"'1~t1~ tJ1::~1Uil "1 Lilu)J~1~"'!J1fl'!J .. 
Lilu)J~1~"'!J1 fl'!JflU1~ ri~tl~U1L 'ltu 't U,r'l Ujtl~ ;~Ju~U~'t 4~tl!J1l1!J 't U)J~1~"'!J1 fl'!J~~iitl~ 

0-

filtlU;1~41n'" ~~UU~U~11)J~1~"'!J1fl'!J ~~iiLLU'l~"'m1'l1~tr~)J~1~"'!J1fl'!J't~iitJ1::i."fi1l1Yi 

~~ii'" LLlJin11~1Lilu~1um1ritl~11~tl1fl11JuLilun11~11~"1)J~UtJ1::)J1tu~'~fu~1nflu1~ 
'" i~UUtl1fl11~'lU't~qj1l1!J'tU)J~1~"'!J1fl'!Jiim1~11~'tJv'h'tJ m1'l1~tr~1'l)J~~~1'~!J1n n11'l1~ 

tr~tl1 fl11111!J 't U)J~1~"'!J 1 fl'!J Ll)J~1 n ~ nt11U'l!J n11LL~ ::~11~tl1 fl11~tl)J 1tlUU 1L 'l ClJ;~ mi1'l 

" ... .. ,~.l'.J 'I -.. J 'I - .. 
LL~::~11~tl1fl11L1!JUn1::~1!JIJl'ltl'.!"''lYiU'''1l1!J LU)J~1,)"'!J1~!J Utln~1nUll1!J LU)J~1,)"'!J1~!J 

u~iJ'Y~1n11tJfuLtJ;!Ju~u1~111jtl!J ;~Jun11tJfutJt~)J~1~"'!J1fl'!J~Unuut!JU1!J~u1~11 
.. ~I II.I"~~ .1 'I 0.. ... ... ): 0.. .l' .J .. :; 

m1Yi ~U1 LlJU LlJ LI'I"D1 '1 "'~UlJ1::)J1ClJ L un1ru1t~1n~ LL~::L Utl~~1 n)J"Dtl~1n ""tl~"U'" "'~UU 

'tUn1t!!J1!J)J~1~"'!J1fl'!J 

(i)!::"::: • !:.::... 
.-..."ts.n6cR .=-- ...... 

• :=..:=..~ 
!!:' .~ 
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.. 
tIi)J1W \IIU';)!J '11 !J.:: L'iI!J " 

;rU~n1!J'U)J\II1~~!J1.!J 105 Li 

168,000 (;l11'l~LlJ(;l1 

-;fU~~1~11n1~LU~~1~~~1i~ 117,600 1J111'l~LlJ(;l1 

-;fu~l~~1n1~LU~~1~~~1i~ 50,400 (;l11'l~LlJlJl1 

-~u~i L;~'ln1~LU~~1~~~1i~ 33,600 (;l11'NLlJ(;l1 

41U,;)UU7::~1n'n1!J'U 
... .., 

)J\II1,;)~!J1.!J 

-41U'lUil~(;l 18,564 ~u 

0 ~ 

856 -~1U'lU~1~1ffi ~u 

0 

~~1U'lU1i~~1n1 459 ~u 

-41U'lUil~(;lL~fl~IJl~~~~Lffiu 65 ~u 

-41U'lUil~ (;l L ~fl~ 1Jl~~~~ LffiU1'l~ 200 ~u 

41U,;)U!J1!J~1\11U::n1!J'U 
... .., 

)J\II1,;)~!J1.!J 

0 ... fiUltJU -~1U'lU1tl~n1~1U -
0 ... ~ 

100 fiUltJU -~1U'lU1Cl~nffi1U~UlJl 

0 ~ 

3,000 fiUltJU -~1U'lU1Cl~U(;l 

-41U'lU1tlf.u~~n1~Lu~~1~~~1i~ - fiUltJU 

... .., 
tl 'il1'.1"'iI./J)J\II1,;)~!l1.!l 46 
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., 
lJ~1~VltJ1itJ 1,300 H n11ri~~11-3tl11"l11'~-3LLlJifl~I"lN~LLfl~LLlJifl~~U'ltJ-31UU".Uihil-3ii-3n~lJ 
~1'1~"II1Lilu~in LfimiltluUUL1f11'l1 LLfl~tlUUL~n1V1f111tlLilUtlUu~1tJ~in~~lJffiulJ~1~VltJ1itJ 

- ... ,~...t I -1.1 ~ ~ ..., 1.1'" 'I 
LLfl~lJtlUUL"II~lJlJI~L"D1~~11"l111J11-31lJ 1~~L"D1- ~~nL"'tJffiUlJ~1'lVltJ1fltJ 6 1~~ .~~11"l11LU 

lJ~1~VltJ1itJLLu~Lilu 6 n~lJ~1fil11 ;~il 
1) nti"~"!J1f1f1."'.'D1l1" t11~n~U~'ltJ ~1fil11MUfi1 LNl'ftJ1U1fllJ~1~VltJ1itJ • • 

UL1f11'l1 LLfl~LNl'ftJ1U1flYiULJln11lJ n~lJ~1fil11L~fllJl'f1~LntJ1~ 84 l'f11~ (~1fil11 

L~fllJl'f1~LntJ1~ 84 l'f1~ LNl'ftJ1U1fllJ~1~VltJ1itJUL1f11'l1 - ~1fil11'Ju6fil'l1lJLilU 
.. ,., 0 ., 0.. J'" 
Lflrl filN~LLl'fVltJfII1~1JI1- ~1fil11V1"'~"'1tl) (mfl~"'1LUUn11n~~11~) ~1fil11filN~ 

LLl'fVltJfII1~lJIfLLfl~filN~~VltJ1f111~lJIfn11LLl'fVl6 n~lJ~1fil11filN~LIli"llfll1~LJlf n~lJ 

~1fil11filN~YiULJlLLl'fVltJfII1~(;If filN~l'ftJ1U1flrl1~lJIf filN~~~L'l"llfll1~lJIf filN~ 

~1fi11N~'rl1~ IJIf LLfl~~11"l11~mU~{tJ ~1UU1 LUL Vlfil L ULfltiLLfl~~ rI'ln11lJ;'l111l'f 

Vl1~m1LLl'fVl6 (n1i~~1LUum1ri~~11~) 

2) n~"~"!l1f1f1."'LL.~L"filtUt.ii t11~n~U~'ltJn~lJ~1fil11filN~~VltJ1f111~LJlf n~lJ - ...-., ., , 
~11"l11fil N~'l fII'l nnlJ rl1~ (;11 ~1 fil11'lVltJ1fltJl'ffl~-31UVI "'LL VlU nqlJ~1 fil11filN~ 

Lm~tIJl1f111~ld Vlfl'ftJ1n1fi11lJ"II1~LLfl~i~LL'l"'~~lJ LLfl~~1fil11filN~~tl1ULJltJn11lJ 

f111~LJlf 

3) nti""U1!t!l flf1. "'LL.:a;~fil" flf1. ", t11~n~u ~'ltJ~1 fil11fil N~~m~t1 rl1~ (;If • • 
~11"l1nVltJ1itJU1U1"111~ (~11"l11~1Un~~~~"'L~lJ) LLfl~n~lJ~1fil11I"lN~~VltJ1m1 

{"'n11LLfl~~11~ULVlfllfII1~(;If filNdl~fII1~(;If I"lN~~m~t1f111~LJlf filN~ 

i~"'lJfII1~(;If f')N~lJ'i1ffifll1~LJlf 

4) n~"'il1"1'.~Un.1~ t11~n~U~'ltJ ~1"'11ri~,1''kI ~1"'11L~fllJl'f1~LntJ1~ 6 1~U 
l'f1~"IIUlJl'f11~1 U1lJ11;ilU1tl (~1Un~1U~fin11U~) ~1fil11~Luntl1~~~,r ~1fil11 

~1Un~~~~'" ~1"'11~tl1Uu1n11LVlfilLULflti~11~ULVlfIILLfl~m1~~~11 ~1"'11L~fllJ 
... .. . ~ ~- ... 

l'f1~LntJ1LJl 72 l'f11~ ~lJ L"''''l'f1~U1-3L'''1'1 l'f1~U1lJ11"DUU1tl (~1f1111LffiUl'llJLLfl~ 

LNfl~fil1) ~11"l11UN~IJI~VltJ1itJ n~lJ~1f1111~~finNm~LJl LLfl~~1fil11~tl1WlVlQ 

lJ~1~VltJ1itJUL1f11'l1 
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., 
5) nti~'iI'FI""'iI';n'il,~"iiLL.~UiPl Wfl~ntl11i11ffi£hi~"'lJ~ 8 ,..if~ L~tJlJU. UL'lfil • 

1 - 4 LL~:: lJU.UL'lfil 5,6 tl~U"L'lN~1U""h!tl~lJ"'1~YltJ1iftJ ~'lU,..tl~ntl11i11ffi 

lJU.UL'lfil 7,81i1::tl~U"L'lN~1U"'if~'Itl~lJ"'1~YltJ1iftJ ~'lu,..tl~nU~IJl~~ 
tJ~::ntlU~'ltJtl1fl1n1''ULijtl~ LL~~tl~nU~1Jl 1 - 16 tl~U"L'lN~1U"'if~'Itl~ 

lJ"'1~YltJ1iftJL'UnU UtlnIil1nd'J~ij,..tl~nU~IJlLLViYltJ1~i~tl~"'if~LNVitJ1U1~ 
lJ"'1~YltJ1iftJUL1f11'l~ U"L'lN;1~ lJU.UL'lfll 6 t1n~'ltJ 

6) fIIu!ln", tJ~::ntlu~'ltJ t\U1lJn"1n~1~ t\U1lJLYlUUt\ t\U1lJU1t\LnlJlUtl~ t\U1lJ .. 
., 

tU1lJ LN~::fl~~~tJfII1~1 (b~~::fl~n~1~LL~~) tl1fl11nlilnl1lJ LL~::t\~::~1tJ\h 

t1Vi~~Nn~tJ1 

,., 
-i'il\i.iI,un,,~,~er~: lJ"'1~YltJ1iftJUL~fII'l~LilUlJ"'1~YltJ1iftJ'Itl~flu1~Yl,r~tl~ 

.,... 0 'I., ... .l' ..I 'I ... ., iI 0 ,.,.l' ., : 
UtlnlJl'lLlJtl~ Yl1 ~"'lJViUYlIl1tJ ~UlJ"'1'lYltJ1~m t.l1iI1U'lUlJ1n n1~ntlt\~1~tl1fl1~LUtl~IJlUt.lU 

., , 
~u""'1~lJ"'1~YltJ1iftJl~ijn 1~'l1~ tr~ L~Vi1::''l~ LL1n Lyhuu tJitllJ1 Lijtlil~UtJ~::lJ1 CUL ;1lJ1U""'1~ .. 

'I ... .,.,... .. aI ~ 'I" ., aI "I a 1'1.,.... .l' ...I 
1l1tJ ~UlJ"'1'lYltJ1~tJ ~U~"'111i1~lJU~tJU1tJ ~,..t\~1~tl1fl11L~tJun1::1i11tJtltln ~lJ ~"'LlJllJU1L'lNViUYI .. ., ~ ., 
i~uUUIil4'tJL~tl~n11'l1"tr~ 1'llJ~~n1ffitlnLLUUt\11~tl1fl111l1tJtUlJ"'1~YltJ1iftJ~~~~,..ifnn11 

ritlt\11~ 1Jl1lJ~UtJ~::lJ1 cuLilu,..ifn ~~ ~~ t t41l1Vi1'llJ n11'l1~ tr~1l1tJ t UlJ"'1~YltJ1iftJhitJitl L rttl~ ij 
" .... J.J .: ... ..,!! " 

n 1 1t\ 11~tl1 fl11L VitltJ ~ViUYI fl1tlU fl 1tl~ n 11L VilJtl1 fl1 11l1tJ t UlJ,..1 'lYl tJ 1 ~ tJ l'Itl~ t\11~ 1Jl1lJ 

~UtJ1::lJ1CU~~u""'111~fuIil1nflu1~ i~Jun11tJfutJt~lJ"'1~YltJ1iftJ~~4'utl~nUULtJU1tJ 
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... 

, 
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.. 
tR~1'" 

, 
"!Jtl::L'8!JII "''U1!J 

;r'U;~1!J''U~'''1i~!J1.!J 1,300 H 

2,080,000 ~1rl~UJ~1 

-~U~~1~11n1~lu~~1~~~1i~ 1,040,000 ~1rl~UJ~1 

-ifu~i~~1n1~lu~~1~~~1i~ 624,000 ~1rl~UJ~1 

-ifu~i L;~'ln1~l~~1~~mi~ 1.456,000 ~1rl~UJ~1 

~1'U1'U~Tt~1n'~1!J''U 
... ... 

~"'11~!J1tl!J 

-~1U'lUil~~ 30,310 filU 

0 ,. 
1.423 -~1U'lU~1~1ffi ~U 

0 

1,259 -~1U'lUl.J~~1n1 filU 

-~1U'lUil~ ~L~~~ tJi~~~~ L1tJU 70 ~U 

-~1U'lUil~ ~ L~~~ tJi~~~~ L1tJUn~ 500 ~U 

\ 
~ 

~1'U7U!J1!J~1"'~~1!J''U 
\k1i~!J1.!J 

0 ... 
200 fifw1'u -~1U'lU1tl~nffi1U 

0 ... ,. 
15,000 fifw1'u -~1U'lU1tl~nffi1U~U~ 

0 ,. 
3,000 fifw1'u -~1U'lU1tl~U~ 

-~1U'lU1tlfu~~n1~l~~1~~~1i~ 10 fifw1'u 

... ... 
il '81!J'!I'8~~"'11~!J1tl!J 21 • 

_ ... a., 0 ... ~ ... ,., .. 

*** "'~1!JL"''': J,l1~!JLm.J'!I'8~tl~1'U1'U'Unl'lmI1L'tltl!J"'8"''8~L'!J'U~1nA= . .. ... ... , 
1f1f1n"~flf1""'l 
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- .., .., -, ., 
2.1.4 3-I~1'l"!l1.!I'l1~llll'l1~'U"''U'" 1.J1~"tl1 

-Dtl\itl,t1ltl: )J~'1~"'tI'1itll1l1Ji!)l1l1Uflh."f 1.J'1\1fl~'1 )J~'1~."mitll1"11Ji!) 

1'1"11Ufl1u."f i\l fl~ ru L~"II~ 422 ClUU)J~\I'; ~'11.J~~U'1UJfl\l ti'1LJ1flUJfl\l 4'\lW5'~~~L;\lL"'"'1 
1.JUL;lfl~ 43 LiLfI!~ ~'1\1"t'1na\lLU.i,l'1 n1.J'1\1tl~n\l" tl1~)J'1ru 150 L)J1JI1 fl~'tn~n1.J ·ri'1t1f1!1t~fi1" 
./' ...I ... I " _ ! .J ...I iJ s-... .... • I " I ...I" i' ... ... ./' 
'nu"'~\ln~'1'l ~1'l)J\"t'lU"'L U1.J'1U'nnfl'1"t'1ffiflnlJ1~)J'1N 17 ~1 ." ~1'1"t'1nm11.J1"t'1flU~~"t~'fl 

L~)JL~)J~\li\lfl~ N L~"II~ 40 CluufI!1t~fi1i~'t~tl ~'11.J~~U'1UJfl\l ti'1 LJ1flUJfl\l 4'\lW5'~~~L;\lL"'l1 
./' ...I ... ...I ... I ... iJ ...I! 'i'''' ~I'" ~ ," 'i' ... 
'nU'" L~)J'JIfl\l~ mU"'~\ln~'1'l L~)J L U." ~WDfl\l ~N L1t1Uwn~~flln\"tn11)J"II'1t1 IJIfl)J'1 L)Jfl ~NL1t1U 

'tI n~ ~ flln~ n 111)J"II'1 till '1t1 \tl i\l 't ~tl~4'\I~1' ~tl1'1~U~1 "''1\11'1"11n'11\~tlf1.Jtlt\l t~tln'11'J1t1'1t1 
...I... 'I S- S- .l' 'i' 'ls-...I- ....l' ..: ... ... S-

~mU"'L~)J ~~m'1\1'J1'l'1\1'J1U ~~tI'JIfl 1I",~u"t'1n"''1\1m1'''~'11U~~''t~.flL'n)JLIJI)J "t~~l1\1~flUflU 

u~~Lffiu~n fllu~'llhmrn L1t1U~ 1J11u~un 1Jn~~ fl~\I L1t1U1'))J fl~n1.J,rn L1t1U~ 1J11tl1~4'14'\I~1' ~ 

~~L;\lL"'"'1~~~tn1" )J'1L1t1uu."u'tutI 'n .fI!. 2483 t~tI't4l~fltNL1t1U~'1·tNL1t1u'tln~~fll 

tl1~n'1f1!umjIJl14'\I~1'~" LtJ~~flu~in~1JI1flltl1~n'1f1!umjIJl14'\lw5'~ (fll 'l.) ~fl\~~'1 

)J~'1~."tI'1itl1'1"11Ji!)1111Uflh."fl~~flihLil~'tutl 'n.fI!. 2483 U"t'UU)J~'1~."tI'1itl1'1"11Ji!)"'Ufl1 
!'Ii'./'...I I 0 ... " 0 s-......... 'i' II 

U.,,1 ~1'1'J1t1'1t1'nU"'flflm.J'1fl'J 1JI'11.J~~'l ~." 1 fl'1 LJ1fl1.J'1\1 fl~'1 "t\l~'l ~~~L"II\I L .,,1'1 ~"'tlfl'J~'1\1"t'1 n 

...I _ • I -'i' ... ./' ...I. I " I ... 'I _ ...... .r 
~mU"'L~)JlJ1~)J'1ru 34 n ~~L)J1JI1 )J'nU"'lJ1~)J'1N 500 ~1 )Jfl'1fl'111l'1t1 ~U)J~'1'l."tI'1~tI ~\lU 

;f'U;tt~'U A 1. fl'1fl'11~'1,rn\l'1Uflfim11.J~ 

2. fl'1fl'11f1'J1':j"ll 

3. fl'1fl'11~'1,rn\l'1Uflru~n11)Jm11.J1~'11~mUU ( n1.J~. ) 

4 . fl'1fl'11~'1,rn\l'1UflN~n1ffimffi'1u'ltlm1~mUU ( nfl~. ) 

5 . fl'1fl'11nJL~~"t'" 

;f'U;tt~'U B 1. fl'1fl'11Jl'1fl~"II'1~'1fi'11ru~f1'J1'11)J"IIU 

2.fl'1fl'11Jl'1fl~"II'1fl~n11)J 

3.fl'1fl'11Jl'1fl~1I'1~~tl~ 

4.fl'1fl'11Jl'1fl~"II'1~UIJI1 

5. fl'1fl'11Jl'1fl~"II'1Ln~1JI1n11)J 

;f'U;tt~'U C 1. fl'1fi1'11~'1,rn~."t11.J1n'11 (~fl~)J~ ) • 
2. fl'1fl'1~fltl1~'I1)J 

;f'U;tt~'U 0 1. fl'1fl'11nfl\l~IiIJU'1n"tmrun~n~ 

2.fl'1fl'11~u6fl'1~'111 



3. tl'1fi1'1),~U!1tl'1~'11 2 

;f'U;tt,,'U E 1. tl'1fi1'11LffiU1'l~ 2 (filru:;L"'ji)LUL~tI~IJI~'1~n~ ) 
... 

2. tl'1ji)'11L1t1U1'l~ 3 

... r 
3. tl'1fi1'11LffiU1,)~ 4 ( ji)ru:;filtfll'1~1JI1 ) 

;f'U;t[,,'U F 1. tl'1ji)'11~um."tI'1f11'1~lJlf LL~:;L"'ji) LUL~tI 
r _ r 

2. tl'1fi1'11~Utlll'1M1 LL~:;filtl~Y4,) LlJltl1 

..j., .,~ 
3. tl'1ji)'11YlY4nfiltltl1~Un~nM1 

..j., ... ~ 
4.tl'1ji)'11YlY4nfiltltlUn~nM1 

;f'U;tt,,'U G 1. tl'1ji)'1nJn1J~m1fi1ru:;L"'ji) LUL~tI~IJI~'1~n1~ 1 

2. tl'1fi1'1nJn1J~m1ji)ru:;L"'ji)LUL~tI~IJI~'1~n~ 2 

3. tl'1fi1'1nJn1J~m),Il'1ji)~'!I'1L"'fiI LUL~tI~IJI~'1~n11~ 
~I__..,j r 

4. tl'1ji)'1'1lJ!l1JlJlm1Lfilffi.:)n~tI'1UtlUIJI 

;f'U;tt,,'U H 1. tl'1fi1'1rntllimrn~nM1'!1'1t1 

2. tl'1fi1'1rntllimrn~nM1~ru.:) 1 

3. tl'1fi1'1rntllimrn~nM1~ru.:) 2 

4. tl'1 fiI'11ffilim~tI~ LL~:;litluru~unfilffi':) 
;f'U;tt,,'U I 1. tl'1fi1'1nJtl~tI'1~ 

2. tl'1fi1'11~Um'!l'1mrlitl.:)~u LL~:;~~u1'NJUfi~ 

3. tl'1fi1'11~U!1tl'1~'11 

4 . tl'1fi1'11i~~U'1fi1'111J'1.:)u:;n':)u'1ffil 

1. tl'1ji)'11LN!i~ 

., I _ 0" 
1. tl'1ji)'11~~IJIU'1"'~ 

2. tl'1ji)'1),LN"'tl"'1~ tl'1fi1'1"tl~~'1t':)1~tlUIJi' 

1.tl'1ji)'11~tllintl'1"''1~1 

2.tl'1fi1'1rntllintl'1"''1~2 

18 
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u,""U-U 
... .J'..,J ... '"'..J 't 'i1.J'..,j 'i1.J'..,j 

l.J1L/UUYiU'Ylffil.J~W1"l'YltJ1tU.l~'JU '"q) L UYiU'YlLm~tI'l1n1ffiLL£iI::'Yl~U1 L UYiU'Yl11l.JLL£iI:: 

L~~ ih 't ~~,"1~'YltJ1itJfl1~11Cl 'l~futi'YlfiYi£il,",1n£il~1.J1::~1;; fII'l~ LtJutl!h~;I 

H t 1 -
'=-===:;'/ -

-_. -, 

---
--
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.. 
U,)J1W 

. 
"!I.~LiI!I'" "U'l!l 

;rU~~1!1'U)J"1~~!l1.!I 500 1.i 
800,000 ~111.:JUJ~1 

-Yf~~~1~11n1~t~~1~~~1i~ 24,070 ~111.:JUJ~1 

-;(~~l~~1n1~t~~~1~~~1i~ 240,000 ~111.:JUJ~1 

-Yf~~iL;~'ln1~t~~~1il~mi~ 160,000 ~111.:JUJ~1 

41U'lUU~~1n'~1!1'U 
.- ., 

)J"1'l~!l1.!1 

-41~'l~il~~ 15,620 ~~ 

0 .. 
423 -~1~'l~~1~1ffi ~~ 

0 

-~1~'l~1.J~fl1n1 259 ~~ 

-41~'l~il~ ~ L~~~~~~~.:J LnJU 30 ~u 

-41U'lUil~ ~ L~fl~ ~~~~.:J LnJU1'l~ 60 ~u 

41U'lU!l1!1~1"~~1!1'U 
.- ., 

)J"1'l~!l1.!1 

0 .... 
200 f'l'WtJU -~1~'lU1Cl~n1~1U 

0 .... .. 
1500 fiwtJU -~1U'lU1Cl~nffi1U~U~ 

0 .. 
300 f'l'WtJU -~1U'lU1Cl~U~ 

-41U'lU1Clfu~.:Jn1~t~~1~~~1i~ 2 fiwtJU 

.- ., 
tJ il1!1"iI~)J"''l~!l1.!I 71 • 



I!nM.TV1l-~L'=:B=:'II.' t-&W=:~~"t-l-I!nltO' ,.. .I' ~ "It:;, ... 

'W=:~" nl-t-~VWn\UL~=:~=:l-&M.' uJ"=:n"l-M.nl-Bnr.p~nBnl-B&U,!e>ll'~\UG~'=:~ t-G~ 

L~UGnl!nM.~GnB&'IA.Ib"' nL.su;LU'"un (apA:>JOlO~) lfnlinl.lUUI!.Ut. '£ ,. ,.. .1" ... ,..' It 7" iP ,. , ~ 

n"'Ul-1'( 
.I' 

nUnl-B&U~IL' l-l'(n"u;LU"'unH.' ",wt-~&Lunn.'GM.' IA.nM.M.l-lI~I1UI'(~=:l-I'("' =:n"l-M.nn., 
,. ,. "It ,. iP ,. is" It .. ~ ~ "'.1''' I'; 

nl-B&U}ll&~Vl-U~"l-~UL"'=:~I'(l-LWBLnl-~t-~!l~\I1I1"UGG&l-UB"'l nl-B&U}ll&lrVW!l , 

~\m", t-~'LW t-~BJl.BIA.~l-"l'(n \ Bl-ll n,rt-jJ B.1IItO G~f1I'(LLW!l t-~fCl.~nkn!1!l=:L&M.' I'(Bt: 

~nll't-L!onG~BJl-BIA.~L"l'(n\Bl-l1nl-B&U}ll&~VLU (apA:>!8) nl.lil.U~ "l 

IA.nM.t-G"'M.l-lIBW 
"'.1' 

t-LI!t-G?'G!4JI'(LLW=:~"I'(l-t-I'(LLWt-tn.vjn~I'("t-~t-UL~&l-U!l&LWI1I1"UGG&W M~fi"'~\ 

Ib WL~IA.=:n"Lgl-~lA.nM.G&"&l-W l-GI'(~Ut-llLIL' ll'LI'(l-~"' 'l-W LGI'(~Ut-LL"=:'l-1A. ,n"" t-LIA. ,. 0,.. "'.1' .. ' .. if "It " " ... 

G"I'(G""'l-U GW nltO't-l-IA.I1I1"UGG&WU~" ()118M A8) n",t.l.U "~ 
'~ ..... ,. .. 

nt-ItO UG~' filtO' fi~l-fil!LL"l'(n' Bl-lIlA.nM. ~'l-IL' t-LlA.n"",Wt-ll t-nLWfiltO' ,~Ib •. uWI1I1"nl r ,. .. ~ ,. ... It ,.. .1'''' if ... .. .. 0 ~;,l'- 1-

ItOn"Ly~\fi}~ 111L~nll'=:~"wjon!,,'~\ Lt-l-!4J"'~Gt"'l-WLG~l-i't-LI!n~,~=:ru"'n\n~pt-GI'('l-U 

t-~l-"lbJ:L!I"t-G!1 '~lbl'l-ut-G",=:ruauJf11 t4\ll't-LIA. l-~'t-l-IA. fiG'" UG,,, nnll ~,,~\ n\fil-ll 

ruLUI1~LI'(l-IL'nWl-nGM.' UGnfil-l1nnllUl-~,~Ib.s'l-UI'(G""L"nn.'t-fi,~Ib.sI1I1=:'nUL~UGn ... ", if 0 ~ ;,l' ~ ,. ~,. ;,l' r 
fiJLfil!~l-"l'(ru L'll1n \fil-lIfiGflnnllnll' ~t-l-I!n»' ~l-I'( Ibl" l-~~U J",~1b It-l-lA.nf' '" l-n", 

nfi~n."LUG'"~"' 'LU t-G",nlLl1'" L~t-L'~L"nn.'=:L'M.' nw I!t-11 t-G"'t-l-&t-'W' t-l-'~' l-un' Ib W l-~ ,..1 • .. II :-,. 0 " ,. ~ ... ,.. ,. ,~" 10 ,. 0 

I!nWlt-GI11 I1Gu=:,n.wt-Gnn., "nfinLfit-G",,~1b .s'l-UI1I1=:' I'(U U~Ut-l-L"=:'n' nugnM.I'(.sI'(LLW r- if r I·... lD ... :,.r ..,... ,. ... ,. :,r" 

'" U1"' GU I!fi ~Lfi I!LL "I'(n' fi l-lI1!nM.G" I'(GIL U L U G~ Ib W L ~ I'(LLW 1'(' ~Ib .s1111=:' 
.., II It • ~ ,. ... It r- r I ~ I,. 0 ... ~ 

YJI,' U8.8.Ytn8.rul.WJl,l.UIi8."rtY"rt!.l.U8.~"f\1I'C"Ii"l.li"t.l. .. ucn' 1i1.1It.l!.ibll.t.l.unn::r. Z"Z , II "..' ,- ,- , _ .. ~ .. II ;.c" 

Lfi"" fi~LfiIA.Ll-"1'( ...,. ... 
t-G"'t-LIA.Ln"I'(l-~"" t-fit.1, n~u \IIWl-Gt-LIA.=:Ll-lI~I'("'~ll'l-I'(L~t-finUl-~UGn WI' ~nfinLB&U~ll' 

I'Ik ~ :- "1" Ifki ,. 

=:~" "nfill&fiL",,~Ib.s, LU '" ~fiLlLll' LI'(L~ LL~ ut-w IA.nM.t-G'" 1'(&& U ~U "'~, L U unu l-I'(nu t-l-" 
... 1'1 ';t{ ,.. I "'rot!' .,.,..,. I 

rt'I t-LI!=:fi=:'I'(t-G" L~=:,n.nn.'nLI1t-LlA.n"'mfinu;LU"'UnlA. LH Ufinw=:~" "'tc~t-G" fiul-GUM.""', i"'" .. II 0 I- LO, ....., s; .... ,.. ..,.... ,,~ ... 

Ib", nL.snn.mUU~Ul-IA."t.1nlA.'LWl-G nru"l-Wl-GruL'&11 nIL, nUt-fi' I'(G""~~I'("' fi~l-BIA.Ll-"1'( , 10 7" ~ ... 0 1;; ... ,.. ... ... I'"' ,. ~ ~ ... " 10 ,. ... 

n' BLlIlA.nM.t-I1t-l-L'l-UI'('LWnnLL~Ut-"'lA.nM."'~&l-U Lfi""t.1lA.nM. (£ fi~LfiIA.Ll-"l'(n' fiLlI&~Ib.s 10 ,.. .I' ,. ...:;',. ,.. .I' ,. ... Ii-,.. .I' ,. ... 10 ;,l' 

IA.nM. (l B~l-fiIA.LL"l'(n' fiLlI'Ll!Il-GlA.nM. (~ GWnL.s £ nn.'UGGfi~l-fiIA.Ll-"l'(n' fil-lIlA.nM.t-I1"fi"" ,.. .I' ,. ... 10 ,.. .I' .. 7" I'; ,. ... 10 ,.. .I' ' ~ 

I'(~=:l-I'(" 1n' IA.nM.& LU '" ~'L",'l1fil-l1fi' nl'('LW'l-"'I1~ fi~LfiIA.Ll-"l'(n' fil-lIt-11 t-LL&l-U ""r- r ... ... to!> ... ... ;.J ,. ... " ... 

~l 
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4. 'CI!luii.~U,,!fU'. (Car) ~trnn11~~nu.1J1Jm1lCU"t1'tH1ClIl1tJ1.lJ 

~~1ilfltJ1trtJ fil'l1fil1il~~~,f;t"h~1 L"JIlJ 1J1L'lNfl1~L;1'Wfil'l1iii~Uf;tU~ ilJ~lCU"t1fil'l1 
LUf;t tfi~1.ih~lJCllJlJL;1-~~n n11~11~trm~tN~'!I~~fl1~L;11.4Itrm~tCU~fl1~fi11~'!I1~ LUlJ 

5. 'Clt"!J.1'1l1!J'UJl"'1~"!J1tl'!l (Bus) 

~~1ilflmtrtJ 
! J ,., J .oJ 1. ... ., ,.. ~ ... ..... .oJ ... 
lJlJ'!IlJ~FJnm'flJflIl1tJ lJ~~1'lfltJ1fttJ nft1'lfi)~ LI11J1L'lN~1f111L1tJlJ~1~~1f111Y1lJm1 .. 
Yi1n"tn1ffi'!l~~Un~n~fl'llJ1.~cUi~~~\lI1~nlJ~~ih1.,"m1L;ilJfl1~fi~lJ;1~~11J1n Yi1 

1. ,"un ~n~fl'llJ 1. ~cUU1tJ1lJl'f1\4lJ~~11. 4I1.lJ1J1L 'l N~\41ilfltJ1trtJlJ1n4'lJ i~JlJ~1J1~11 
~\41ilfltJ1tr tJ fI'l1fi1lJ'ltJ fI'l1~~ ~"'l n 1. '" u.riu n ~n~ t"tJ m1ii1Clf1Jfl~ 1~~~1~~1 fil11 

L~~ft",rffi1cum11.4ItJ1lJl'f1~lJ~1l1tJ1.lJ~~1il'V1tJ1trtJ 

_ ~du~tw.m.'lwntlhlml~ItN.~'1_ 

,,","u 7O~ 

_ •. -' n,...au _ 

.~.---

.uwn~ ........................ .. 

~ -------------,.. 
o 500 1000 1500 2000 2500 3000 3500 «XlO 

... ..,.. (OAqMft1aUIM) 

.- - r.!! - !It"'" iL • ~ ., ~UIlJl" 2-1 LL."~n1'L1JnltJL,.!ltJn1'~1f,..~~1U un1'L"U"1~ 1 n~.LJI"'''~!I .. 
!l1U"1"'U::1fu",h~, (fllJfl11lCUCU1fimLLft~flN~, 2545) 
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LL~UlJij~ 2-1 LL~~~n11LtI'hnJLVlmJn11't~~i~,:nu'tUn11L~U'Vl'N 1 nLaL2.J(;11;;,)!J 

!J1U~1\<1U::'U"'~1~1 ~1J~1 n11L~U'Vl1~~,)!J4'n1!J1uijn11't~~i~~1Uilt'l!J~~'" ~t'l 70 ijVlfJ~t'l 
... II !'I •• I~I"'''~ ., ..I AI ...... , 

(;1111~L2.J(;11 LLa::m1L"'U'Vl1~"',)!J1Cl!JU(;1 m.,,12.Jn11 ~"D~a~~1U2.J1n'Vl~'" flt'l 3,000 1J'VlfJ(;1t'l(;1111~ 

L2.J(;11 

~~ 4'!J ~ m~t1;; t'l ~ a n 11~ 4'!J L1-t'l ~ Characterizing Neighborhood Pedestrian 

Environments with Secondarydata: Walk ability Index L"'!J Parks and Schofer 2006 \;; 

II • I .,.t .J .. ' ... II ~ ..I... II ..I , ., ~ l'~ II 
't'l~tlJ "'~U flU~,)U ~\<1CY2.J fl,)12.Jl\'l n't'l1JLLa::t'l!J1n'Vl'"I::L"'U(;112.J'Vlt'l~ClUU'Vl (;1nLL(;1~LLa::'"I '" ~'J L ~ 

U1::2.J1N 25 -45% flUU!J2.Jm1't~1Cl4'nffi1uLtlumu~1~u::'tUn11L~U'Vl1~U1::2.J1N 5-1 0% ~~ 

Ltlu~a'"l1nn11~~2.J~~1U~111~LL,)"'~t'l2.J't'l~111!JUt'lnt'l1fl11 25% 

o tOO 200 

",.a,,, 2.5% 

",.a,,, 7.5% 

",.., .. 10% 

o 400 100 1,200 1,100 

-Mrikm",fJ'wrmM. 10 nl"WfnWioiJTu.t 
"'~~lno 56.14nTaniU 

2,000 

Blulhr 

100 700 eoo 100 1,000 

'i s 

2,400 2,800 3,200 3,100 4,000 

... - ., ., ... .. -., .Y. 
LL~UlJa.I" 2-2 'il"'l1n1'lL~1~tl1'V,.tI~~1U"t1nn1'lL"UtJU"1~tl1"L'il!l~"r.: .. tJ",)1a.1'DU 

"1~ , (~1Um1UflN::n112.Jn1;S4'!JLL~~'1~, 2550) 
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~ AI ..., 0... ~ "'!'1 0....1 
eJ~m)'"m~nL),!l~m),L~U ViU'l')n'1)'!l!lnm~~mtl ~£'Itlm),L£'IU L1JUm1!l!lnm~~mtlVl 

L \uJ')~fUJ riU1,)~ n')tI'!l~ 2J1t~6VJ m Vi fIIVJntftl hi r1!l\{hn ~t1urM')tI ';!l1,)~ n,)tI n,)),L~utfU~~ 

10,000 n')'l ijeJ~Lum)'iJ!l~riubfillJh~1L-nU L1fil,.r'lL~',)£'IL~!lc;t bfilfil'l,)2J~UL~~~~~ LtlU~U 

('l~tf~.nr n~~2JtJ)'~'J)'fl~, 2548) 

U!ln~')nn')n~UL~tlm),!l!lnri')er~mtlUS'lfil'l,)2J~!l~n')nifllU~~iftl~~u')tI~') 
..... .J 0... .!! 'I AI .. ....¥..j" ,,~ 

(Visual Comfort) n2Jl'i'lU~,) filqJ fil'l,)2J~!l~m)' ~UL),!l~VI fIIU~'ll'itlVl LUUfil'l,)2Jl\'in~u')tI~')U~~~ ~ 

AI ''I ~ .. 1''' l' It "'I ... ..I 
'lIULL~2J ~~ ~£'Itl n'))'fil'lU ~2J1:£'IU fil'l,)2J"t') u~:n,)1~:VI!lUU~~'!l~~I1,)Vi U'l ~l'i!l2J ~'l ~ U1~"'UVI 

, , .1...1 .I , .I 1'1 ... .J 'I.! 
fil'l,)2JU~n~,)~1~~'l,)~'c;tVl2J~VI~~U~~''''VI~'l,)~Vlt1c;t (Brightness Contrast) !l'J ~U!l~1')l'i'lULJJ 

2J')mnun~') 1:1 0 ~~LtlUt1~1,)~'lU~UJ2J')mnu1.tJ~')~fu~')tI~,)2J1t~ li,)L~an~tJ')tI~,)2J!l~ 

U~'l UJ1~fil')tI L~!l~ 
j' 1'..1..... .. , ... ~I '. I .J 'I ' ... , 

U!ln~')nU~I1,)ViU'lc;tl'i!l2JVl2JVi'llViU~fi112J'lI,)~L1JU!l~fil1J1:n!lUl'i'lU ~~qJ ~~2Jfil,) 
, 

m)'~~Yi!lUU~~~,)2J')n L-nU ~u1.iJ LU'liJ ij';')n,)1~~Yi!lUU~~iJ!ltln~') 10 L1..I!lfL;U'\ n~uiJ~: 

1.~fuU~~U£'l"'''''''L'''tJ~NLu'i'l~n~')~tfuLL~u~~L~~'),fuui!l~nn1~VlUu~~~~Yi!lU!l!ln~')ntf~~ 
-!'1 ".I... 1".!!" 0 'I-~ 'I.! 1 '1.1 'I 

fi),12J'lI,)~ ~:LlJUU~~~~VI!lUVl2Jfil'l,)2J"t,)fil!lU"D,)~U!ltl VI') ~~l\'in~u')tI~') LJJ'l,)~~2J!l~ ~1JVI,)~ ~~U 

LVi)''):U~~~di!lu~')n~I1,)ViLL'l'''S!l2Jij),~~Ufil'l,)2J~')I'i!lU;,)~~,) LU'N:~u~,,juijn,)1L;tf~~ 
..J ..... ~, .j ... .l'... AI ... , " '.!! 0 'I _~ .. 
L "DU n1:~ n ~1!leJU~\'i!l!lUVl2JViUeJ'l'll~2J fil') m),~~VI!lUU~~ fil!lU"D')~~~ VI') ~ ~l\'i n1:fil')mfil!l~ L'l~,) 

2J!l~ 
~ , 

l~,rUL VI filUfil m 1!l!ln UUU ~ ttJ'l~~') 1Ji'l UtJ1~,) ,rqJilli') L ~filU!ltl') n!l!l n 1.tJ!l'J' U 

l' .. .I, 'I '11' I...... ..l 
~11,)ViLL'l£'l~!l2JI1')tlU!ln!l,)fil,)1 fil!ll.!2J2J!l~ (Visual) VlU,)~U ~~ ~,"un VlfIIUtJl1,)"VI~c;t~,)2J l.!2J2J!l~ 

..l ~I 0 • I .I"..., .1'1 ,0 'I"'" 
VlL1JU'c;tU')~')tI~') l1JUUUVlLUU1:£'IUfil'l,)2JLL~n~,)~'!l~U~~ (Contrast) VI L2JVI,) L~Ln"'n,)1 

.. , , ..l 
1~fil,)tJ Lfil!l~ ~!l~')tJ ~') LL~~fil'l,)2J~'l,)~VI L ~2J,) ~~2J 
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., " 1. A~1~.~~.A~1~'~U~~~~U~ • • 
m1~~(JJ'Yfi~~'1utum1~'1N=r.3lJ1y'ht~LnC;!I'll)'1'-1ffiutuh~mm.J~1ffiLc;!tJ'-I~1ffiU'1 

... 'I~'I 0 ... .1 .. S .. ... ".oJ 
'Yffl~~'1UIiI'1 n n'11L~'1 ~fI'1 'Ufl'1~'11'-1'1 L"II LUn'11Y1'1~'1UL 'YftN 20 Lufl1L "DUlJI 'Yffl~~'1UfII'l'1'-11flUY1 

"' L ~~fl~~ tJ nf1.Jflfl n'-l'1 ~~ 80 LUfl1L -iU!Jl ~~~U1iU'-I''1 ~'fl~'-I~1ffi1 U~l1'11)::un ~~~ii"1.J'lUm1 
... " 'I' l' "..J 1'..1 ... 
1m~t'1 ~'-I ~fI fIII)'1'-11flU L U 1'1~ n '1 tJ 1111) tJ n'111::1.J'1tJ 1'll)'1'-11flUflfln"3 ~11 '1'Yf LLI) 1'1 r4fl'-l L 'Yffl1nM''1 

... 'I 'I" .oJ. I - ... -. I ~CU~IJ'-Il1'1tJ LU L~fII~Y1 u1::'-I'1CU 37.5 °C (98.6°F) LLfI::~I)n'1tJliI::'-I~CU~IJ'-Iu1::'-I'1CU 32 °C 

(92 OF) m 11nM"1ilJl1'1 n '11~ ~ lJI fill) '1'-1HlU"fl~ 1'1~ n '1tJ t ~ L Yi'1 n1.JilJl1'1 n,)11::1.J')tJ fII'l'1'-1HlUflfl n 
, "' 

L;4fl t ~Ln IJII~'-I ~fllIfl~ fII'l'1'-11flUt U1'1~ mtJ iii '1 n m1~ 'U L~tJ fIII)'1'-1HlU LlJlltJn'1U::L ~tJlIfl~U,)LLfI:: 

L ~ifl ~')uiJI)~~~ m~'U L~tJ fIII)'1'-1HlULL~~ LlJlltJ n'1~')tJ t~ m1~'U L~tJ fill) 1 '-IHlU LlJlltJ m:U,)fIII)1'-1 

HlU m1LL~1~~fIII)1'-1HlU LLfI::m1'Yf'1f111)'1'-1ffiu~.hULifllh (Fanger, 1970) 

" 2. R~1~.U1!1~~~~U1Hl • 
..... .1..1 ,,~.. " , 

1'll)'1'-1~1.J'1tJ"fl~'-I~1ffi'-l~fI'1tJu1::L11Y1LUfl~IiI'1n " ... fIII)'1'-11fm~1.J1tJ ~ffiLL'-lLLlJI 

1'll)'1'-11~n1J.j~1.J'1tJ ;Ufl~n1.Jm1yj'1~'1uh'-lriullfl~flt)tJI)::11.JfIII)'1'-11~n L,jU (JI') ~ ~JJn m11~n 
liI'1nl'-lcr~ m:l~nlil'1nflll),)'-Iffiu LLfI::~'-Ifl~ ... " (Bradshaw, 1993: 10) 

~fln11~nM''1''fl~ Chitranukroh LLfI:: Buranakarn (2007) 'Yf1.J~'1 n1'i'u; .. 
.. " .oJ - • I %,... ... .,~ .. 

(perception) A~1~.~~''iI''n~ Y1Lnl'llil')nu1::~'1Y1r4'-1~~ lJINnlJ "~1~'lIn.u1!1~''iI . . .. 
.,~ 'l' .oJ ... ".r II to. ... ,.oJ 

A~1~!lIn ~.U1!1 Y1Ln"'Iit')nflll),)'-IlJIfl~n'11'YfUl'1U (Basic needs) LI'ILLn mnILL~~~'l1~Y1 

... " ... -%,.oJ ... ~..; ... 
L ~'-I'1::~'-I LLfI::'Yffl L 'YftJ~ 1'll)1'-1lJ1fl~ m 1Y1 "'U::I)r4tJY1~1.J'1tJ m1'-1 fi! CUl1,)'Yf Lr4tJ~Y1 L ~SJ'l~~SJ n'11'-1 

.oJ... ,,~ " ..; ....1 ... 'I - ... !'!t fi! CW1'1'Yffl '1 n'1 "''VI c;! I'll)') '-Ilr4 n 1flU-~U1 I)Y1'Yffl L ~'-I '1:: m 1'-1 fill) '1'-1 uflfllJlll1tJ L U'I) lJI LLfI::Y11'YftJr4U 

Lrlfl~IiI'1niim1t~flt)tJI)::tun'11ruiL,jUL;jtJI)riu L,jU ~l1'1'YfLLI)"'~fl'-l~tJnflflnLL1.JlJLLfI::Ut~LLIJi~t~ 
., , , 

'l~fuYi~I'll)'1'-1t!"LLfI::fII'l,)'-I~1.J')tJ~'1UU1::~'1Y1l'-lcr~Y1'1~mtJ m1u~niJiuUJiiiin~U~flSJ m1'l~ 

~UL~tJ~unHl~~\'YfL11::L~U'1::~ m1L~U~lU~~IJII~,)'-I"fl~iJiUUJLLfI::C;!flnUJ Li1uiJiu 

n'11~,) I'll) '1 SJ l'-l'ri'ufi"fl~ ~I) LLU1L ~flri '1~UC;!'-I '1lJ11l'1U"fl~~11')I)::\.h~1.J'1tJ ~'1'-1'11Cl 

ri'1~UIJII,j'l~~1fl"fl1.J L" (JJ"fl~trlil4'tJ~ii~Y1fi'Yf fllJifll'll)'1'-11~ n~1.J'1tJ"fl~'-I~~Ul~ LtlU'-I1lJ11l1U 

L1tJn~1 L~91"U1!J (Comfort zone) liI'1nm1~nM"1 'Yf1.J~1~I)LLU1~ii~fllJifl~11')I)::U,)~1.J'1tJ~1U 
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flru~JJihrlfli1~mtJ'tl~\UJ)1'l::tln~ tl1::nfl1J~'ltJ 6 IJi'lLLtl1 't~LLri flru~JJijfl1n1j1\ fil'l1~~U 
...Y...... .....1 J .. ~ • J~..1 '1...1 ... 
fi~~Ylfi flru~JJ~L'tl~tJ'!Ifl~~U~'l ~(;ltJ1fl1J fI'l1~L1'l~~ L~fl~1Yl~'l~ ~fi LL~::flj;t11m1L~1~~1qj 

~i~~1U\ui1~n1tJ ~~~1~11ClLLtJ~LtJUIJi'lLLtl1~1U~J)1~LL'l"'~fl~LL~::IJi'lLLtl1~1Ul.lflfl~ 

... _er" ........., ,,~ " ~ 11',." 2-5 1J~~!I"J.!tl"fi,.tI"tlft~'J.!!lIn'tlU-'MU'~ (Thermal Sensation) 'ItlU'1i"!lIoU 

lI11,~::;'·m'!ltlna (~UYl11.1qjqj1fim1, 2542) 

., tI " "., tI '1" I IJI'U~ ,,,,Yllll,,.LL?,,tltlJ.! 3 "~LL , ~"'LLn 

1. ~ru~l.Jijfl1n1'" (Air Temperature) LtJulJi'lLLtl1~in\un11tJ~1Jfln~~ 

fI'l1~1~n;flU-~U1'l L"'!J~ru~JJijfl1m "'\ UL '!I j;t~1J1!Jfl~1::~~1~ 21 .1-27.8 °C (70-82°F) ~1 

~ru~JJijL'tl~tJfl~t3~~ffi~1n~1'l1'l~;l m~1fil'l1~ffiu~ffim~1fil'l1~Liiu£jfil'l1~~1LtJUL~fltlru 
~J)1~ lih 4hfl~\ UL '!I j;t~1J1tJ 

2. filtn~iyi;"~Ylfi (Relative Humidity) ~fl i"'~'lU'!Ifl~fil'l1~~U\Ufl1m",Lilfl 
LYltJ1Jri1Jm~1rut3~~"'~fl1n1",£jfil'l1;"~U't~L"'tJhJniulJi'lLtJU~tJ",,l1 fI'l1;.,~ui~~Ylfifl1"fl~ 
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lu,j'l~ 20-75 % ~~tlfltl1tl~luL'!lJI~lJ1tJ US~h~n1tJ)J~mr't~ianil~~Sn1~lJ'fl./lfl'l1)J4'U 
ft)J,.Ylfi ujfl~tu'MIJijfl1n1r1hi~1ntl119.8 °C 'M7fl)J1nntl1 24.75 °C 

3. fl11)JLnS)J (Air Velocity) n11LfI~tlU~'Ifl./ln1~U~S)J't~,j'ltJ""Tf1f1'l1)J1flU 

1fllJ 1 tl'lflfln \tJ us~,j'ltJL~)J1ItllJ L'UI1Itl~ fI'l1)J~1.J1tJ L~tl./l't1nfl'l1)JL1'ls)J~""~hua'ln1tJ 
.. ..I .:., .... 0 'I S< I ~ S< 'I ~ .. ~ S< ~ • • J 

)J,.1!tJ-.'ltJ L Tf)Jtl"'1 n111~ L 'MtJ 'I fl-3 L'M~tl Yl1 L 'M11~n 1tJ' cy LrttJ fI'l1)J1flU LP'I "'t~lrt n LtJUL1'l'lU .. 
~uun~u~s)Jn1tJ1.uus~1tJuflnfl1f11~~~fI'l1)J~1lcy~tl"'l1)Jiin~lJ1tJ1Itl~)J~mrn~u~ 

s)JtitlU 1 n1tJuflnfl1f111~1)J11tlfl'llJ'l)J t"tJloitJ1~ttJ1Iu't1n"'l1)JL1'lS)JUS~rlYl1-3~n~U~ 
., • 1.S< a I ~.. 'I S< .,J ~ • 'I S< S< 

S)JTf,,~1U (Foster. 1994) n11 'Iu1~LtJ"IIU't1nS)J L")J1nYltl"P'ltl~Yl1 L'MS)J1tlU't1n 

~n1Tfu'l"lfl)J""~hulJ1L'lN~LijU1fllJ 1 tl1f111ritlU~'t~""L;1,n1tJlutl1f111 L,jU l1i1)JW 

'M7fl 1.nl~,jlJa'l ~U ~~",:li1l ~n1tJ 1 Utl1 fl11tl'.l"ln1 L 11 "~lJ1tJ (tlUYl11lCY CY1fin11. 2542) 

., .1 .. " ., .1 'I~ I 

fnLLl.Jt,.,,,~1f1HI\.!"'" 2 ft'UL'Ut LP'lUn 

5. Lifl~1"'l)Jld (Clo-value) yj1'MU1~tJtl~riuf~itlJlltJ"N't1n"'l~tl1ii"tJ 
n~1Ja'ln1tJ tJtl~riUfI'l1)JW1'lLijU't1n~n1TfU'l"ltl)J 1IN~LiitJ'lriULiJua-3n""I'l1~n1n~L'MtJ 
n11nS1tJ LiJU\tl"ltl~ L 'Mifl LLS~; 1J111I'l1~ n11Tf1 fI'l1)JltlUtlfl n't1 n11~ n1tJ,~n1Tf U'l "lfl)J 

n1tJUfln n111.ft Litl ~ 1~~ fI'l1)J'MU1'M7fl~ Lifl~1'MS1tJ.fu 1 U ~n1Tftl1n1 rI U1JlJ1flu4'u"~ ~S 1. ~ 
~ S< ., ~ .,J .. _ J!. 'I~ J .. .oJ .... 'I~" 'I_! - 'Ial 
4 ",n1flU MUUL'I"YI)JIJ)Jfl1n1"1tlUfI'l1 L"L~tl~1Y1rw1J1tJL'M./Itl LP'IIJIIUS~ LJ.I'MU1'tULnu LU 

., ... 'I,' (. ET) .... 6. tl"11n11L~1~S1~YfS~~1ULYf1~n1tJ Metabolism Rate: M Wfl 

," .':J., ., ':J_ ~ 
11~n1tJ"fl~n11f1'l1)JLtJULTf)J'IU 1~IJII1J1Itl~n11L~1~S1CYYfS~~1U't~L .. n"'IU LnlJlln11,CYLrttJ 

.. '.If ~ J. 1.~' .. ~.... J ..... It • 
fI'l1)J1flU't1 n11~ n 1tJ ~"n1Tf LL'l ""tl)J)J 1 n1lu Yl1 'M11./1n1tJlrt n LtJUL1'l'lU L)Jtl11~ n1!J L)J 

.. ... II-!. iJ .. .. .,.: J ~ It.!.. ~ .. 
"tl~n11f1'l1)JL!JU UJ't1 L U"fl~)Jn11L~1~S1CYTfS./I./I1ULYf)J1IU "'./I UJ)Jn11,CYLrttJfI'l1)J1tlU 

l~uri~n1TfLL'l"ltl)J n11L~1~S1cy ... i~~1U1Ifl~h~n1tJ't~)J1n'M1flufltJ1fufUtl~ri1J1~ilJ 
n'tn11)JtJ~~1~U'Itl~)J~mr 



(UO!le!pe~ 

JelOS paJIO) t-t~ 11 WI' Il~ IAL It t-CJWI UNU L~WI U, IAnlttrtLCJl!I ~ ~tLunn., t-~ rtttt-Ll1n' .&Ll!I Lit .u _ ~,. -I"''' I .. '" " 

CJ~ t-ItIl.WI n., t-ItILl'. LIL, t-It~ IAWI~" t-t.1" t-I1IlCJIi:..~~" ~ WI" t-t.1', U L ~~ U, IAn Itt rtLCJl!IlA' IlLUtLunUt-Itn..tLU ,. I'; I'"'!I" iI' I" I"' ,. I'"' ... 1"''' ,,. I" 

nil' t-.&~ 1l~1 n~ CJti t-liLrtt-~ t-It~~~~WI WI" t-t.1" t-IttU 11 CJIIot-lifl\ nJtl t-Itll.l1t CJ~" ~\ CJtU ItnllLlJlJ LU Lit 

L~un~' Lf1..!\fl\nJtl!ftrtlt~~CJ"MLlJt.1~tIlCJIIo~~UL~Ultn .&Ll!ILIt L I1It.&fUCJ,.tl1ntU~~t-L~UWlLnll. 
" 

~~"!Un t WI Lnll.fl\n!f ~ VLU U Lrtl1t rttAltUn 'nl1nL~ tSlrnfU rtL~un~' ~tSlrnfUrt!:~~l1trttAJtltnL~ 

fUCJ"I1IAIl'" 11' rt"I4I' ~~'m' Itnn'lArtlrnfUrtt-LCJn~tt-Ll4IUl4I'1rtLCJl!Iltl!lWJ' IA~~ 11' IALnIlLl!I~~"Ln 
- I"' ~ ",;r" "'" 1"'- " ",-T "I"' "I"' ". ,: 

WI W UL'~ VLU U L~n~' ~ trtlt~" CJ" MLlJt.1 t-~~" CJlnll' fl\ nJtl t-Itll.l1t rttA !:Il "1 nl1nL~ U L~WI "" t-t.1" 

n~" ,Vt.1lti.nWlWl"t-It,ult~' t-~fl\nJtl~t nllo' L t-L~lAlJ'~'~fl\nJtl~tUIt~ULU 

t-qmL~Lrtt-~nL~~~~nlt~L,,!LIt\nll'IlL~u~'1..Il~~Lltt-CJ"UL~!t-~MLlJt.1 

t-~~"tLU 11"1 L!Lt-Itll.lln'~ULU~ ~,~ t L!:\t-liCJ~"tLl!I LIt~"~t Lt-, t-~IlCJIIo~~U L~U Itn~L'M' !U n t 
" 

fl\nJtlIlCJ~rtt3l!1U~~trtlt~"CJ"MLlJt.1t-Lit.1.&CJl!I ~rt1t11t-L!iIt!Unt,.rttnJtl!:'&LuuL~.!\1I.1l1~t~~VLut-ItJtl , 

L ~n~t-1 U Lrt~\rtlt~WI CJ" ML lJt.1l1,V ~ tnltirtLCJl!I" ~ IlCJIIo~ t L!:\~ ~I:N L~' Lun trtlt~W CJ" ML lJt.1 
" 

~~".L3~ ~Lltt-CJ~ U L~nltirt L CJl!InL t-t-l3 M~t~ ~fl\nJtl ~ L' M' n,t. t-L~ U L~ CJ, t-CJlIon tlJ L U Lit 

tSlrnfUrtt-ItIl.N,ml rtLCJl!I" ~IlCJIIo~ ~fl\nJtl U LrtnCJnL~nll'!U n t" Lnll.fl\nlf !:tLU 

tb~W\n.~Ul.~~JI,lil::&f\.Vl.U . ~ 
nt-w 
r" 

~\L~U'LrtLt.1n~'~trtlt~"CJ"MLlJt.1t-Lit.1'&LUt-~~hrtIlLUt-411,V~tIlLI1t.1~CJLlJt.1t-Lit.1IlCJ!Io~~nG' , 

n' rtltU WCJ"MLlJt.1t-Ltt.1tLUtLULCJI1M ~hrtt-ItIl.IlLI1t.1UUlrtLCJWt-lt.&'''l!ICJn'1UL~ 
" " -T " ,~ p" r' -

Bl 



.. ~ --.1 t ~ --..l -- 'I ~ ... .. ¥ 11'"'' 2-6 n",,'IIlJr.: !I'II'U~'ntlll'''LL~''.tl).! L'D'U M'U").!"".,,, "'IIfIIl!).!"'U tlr.:'U,~:: 
'!i~!I,j"L,\''lN'''-t!iitl'n'''.''.ri~~L~.'n'jnll-r'U (~'l,rn~'lUflW:nmJn'l1 

7)4'tJU~~'!I'l~, 2550) 

~ --.1 t ~ .. .. 
2. n" ,,'lflJr.: !I'If'U~'n"'lffll.)'!"'U • 
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n'l1tlt~U~~e\I1'lViU'l~flf))JtU1:;1J~~'ltN)J'lIit'lnvt)Jt1J'!Jf)~liu'liJt\.tcU ~f) n'l1 

t ~~'!I flq)J ~U ~'!I flq)J ~UVi'l\.tU'l~t Un'l1~~.1JLf)'lJ''l~'l n tli~U)J'l1:L \.ttJVi'l t \h':;1J~'l ~uij 
fl W\.tlJij ~'l n~'lf)'l n'l PI)J'l n 1J'l~ n1Nfl W\.tlJij~~'l ~UI1'ltJUlvt)Jt1J'!Jf)~vj)J'ttif)'llitijfl W\.tlJij 

't "...... - tl ~I .. 0" ,,- - ~ CI ~n~LfltJ~ntJflw\.tlJ)Jn1:L 'l:LutJn (Wet Bulb Temperature) '!I~Iit:Y1'l ~'MIUtJ1L'lWUULtJUU~: 
., 

fl'l'l)J LijU;~ n fl'l'lIit:\1 n ~ "';)J L ;'l~~'l ~U~Ue\'l)J'l1t1Vi'l t ,"~ut UtJ1L'l w,ru,,~ ~'lUfl'l'l)J LijU 

~f) L rtf)~ tiu'ttl Uf) nlit 'l ntlti~VitJ~'l t UtJ1L'l We\U'l)J\.t ctj'l~:ijfl w\.tlJij Lijun~'lfl w\.tlJijf)'l n'l PI U~ 
~'l n ~'lfl w\.tlJijl1 'ltJ Ul~'!Il"Iq)J ~U Ue\ "'~ t '" L ~U~ 'l n'l1~~:Vi 'l t ,"e\I1'lVi U'l ~flf))J LijU 't~,ru~:lif)~ 
Vi'l t '"fl w\.tlJij~~'l ~ULijU~~ L~tJfif)UL Vi1'l:Uf)n~'l nlit:Vi'l t ,"~)J~~ ~~'lU)J'l LijU~~ Ufl'l L1'lJ~ia n 

CI .! .. tl..l " I '"'... l' ..I CI I 
LtJUe\tJ'ltJ L Uf)~Iit'l n)Jn'l1U~ n L ~tJUfl'l'l)JffiU1:\.t'l'l~ tJ'ln'ltJ ntJe\I1'lVi U'l "'~f))JYI LtJUn'l'l 

3. n,;Lf1.Jr.:t!l'lfu~'n-rtl,,1.Jih;;'U ... 
.. 'I~'" .1'"' '"' ..I .J 'I" "CI .. 'I~ 

n'l1L~f) n ~"D'le\ ~ ~tJ'l~UYI L\.t)J'l:e\)J~:lI'ltJ ~\.te\I1'lVi LL'l "'~f))J LtJU~~ fII'l1L~f)n~"D 

... ..I .. I ~ "J .. I ".. 1'1 .....1 0 :-

'le\ ~Y1)J fiI'l n'l1~ ~"DtJ 1"I'l'l)J1f)UlJI'l LL~:)J 1"I'l n'l1n 1:IiI'ltJ 1"I'l'l)J1f)U~~\.tffi LuU'le\ ~Y1e\'l)J'l1t1U'lU'l 

'I "... 1'1 't :- 't"'" ....I 'I~'" ..I .. ~ l: .. I " 
liI'ln ~lJI "'U)J'l1:L \.ttJLuU flU'l "'''' U~:1"I'l1\.t~ nL~tJ~ n'l1 L "D'le\ ~Y1)J\'i L"D)J U~:)J fII'l n'l1~"'fII'l'l)J1f)U 

.J ... ~ 'I ..1..1.. ... I 0 'I"'" ~ "'t~ 
~~ L"DU tJ'ltJ'l~)J:I'lf)tJ ~~tJL~Vi'l: ~UYlYI)J~)JVi~tJ'lU LVi1'l:Iit:Y1'l L'Un"n'l1~""DtJfl'l'l)J1f)U '~ 
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, or 
12.J LtJ\.I 

- • - !It ".1 ~ , ., 1.1- - 1.1" 111"" 2-7 n1'l."R~1J"II,L"n"1~""iI~"iIW"Il~~1nn1'l~'tf1Jn~!I'tfU~1n~... "'~ .. u ru • • •• 
• 1l1"LL~"'''iI~'iL''~1~.~ (t1\.1'Y111lCUc\j1fin11. 2547) 

3. n1'l'oitlnt!l'tfU~1n.~ 
'I1:tl ~.. 'I "" " ..I ~" 0 'I" " l' n11~"D 1~~tJ"II\.I'"I'1nfl2.J ~~ L"'2.J'1n'YIt1"'\.I\.IlJIfl~'YI'1 ~~fl2.J1fl\.l'"l'1n~I1'1YULI)"''''fl2.J 

~"'~.h\.lU1LI)N~Lii\.lrifl\.l~'"I~~"'L;'1~lJil)fl'1fil'11 L"II\.I Ui12.JW ~ffiln~1~iu~l)~u ~'11~\~fu 
..I... .... or l' 

fl'1 n1 rI'YI2.Jt1N~JJ2.J LtJ\.IfI~'"I'1 n ~11'1~ LL I) "'",fl2.J 

4. n1'l'oitlnt!l'tfU~1nR~1~.1"L;!I~""iI~iUiiU 
... ~ 'I"./'''' or 'I~tl., ..../' ... 'I "., 
L2.Jfl"fl~n11 ~~~\.I"'\.ILtJ\.I fl'1'"1 ~"Dl)fi 1Ufill)'12.JfI'1"'Lflm'Dfl~~\.I"'\.I ~~1ULL~~LL"'''' 

"'I ., 'I" " ./'.J' 0 L"./''' ... "tl " .. .. 0 
\.IfltJfI~ ~ \.ILl)fI'1nfl'1~I)\.I ~ 1.IJJ2.Jfl'1n1 fIILLUUffi\.l"ll\.l\.ln11'Y1'1 ~~\.I"'\.ILfltJ~ ~ 'YI'1~ "''1\.1'Y1 fII L ~\.Ifl'"l~'1 

'I "., ..I ':"1" .... P.! ... .,.r.... 'I tl"./'''' ..I... "tl 
~ ~1U LL~~ LL'" '" LilfltJ IJIfifl "'u\.lfltJfI~ L2.Jfl Lu1tJU L 'YItJU nu~\.I"'\.I ~ \.I1~\.I'1U n IJILLfI~~\.I"'\.I'YI LfltJ~ ~ 

" .... 'I" ... .,f ., l' .,.. ... "'I" " 
'YI'1~ "''1\.1'Y1 fII ~IJI LL \.II) 1'1 I) '12.J fil "'\.I'"I~IJIN n\.l"D'12.J nu L2.Jfl~~\.I'1I)'lI~ IJIfl~ n'11 ~ ~~I1'1~ LLI) "'flfl2.J1flU 

fl'1I'1'111fl\.ln~'1tln~ L"'tJn111;i\.l~I);i\.l~fI'1"'LiitJ~\tl~'1\.1~fIIlli (South Slop) tJ\.Il)nnu1'~~~ij 
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";1n11~f'lei'ufl'J1lJ1tlU~-:lLilU~-:I~~-:lU111C'1U1~1~fuL!itl~~U1'J LL"'LUU1::LVlfll'lVltJlitl~n11L~ 
~1l1'n U'J f'I~tllJ LijU~~~ Lvh~t;::vh 'l~ 

.t " "".r... ... l"1 _Of ... 0 ....,j .J _ I'" , 
Utl nt; 1 nuu~'J fl'J 1lJ ~1 f'I L tltJ-:I'!Itl-:l'nUf'lUtJ-:I LuUut; '"I tJ~ 1 fl CYVlt; ::"II'JtJu1U U(;I-:I 

L~UU U'J n 11 'l ~~ LtltJU"Dtl-:ltl1 n1 filL ~ LtlU'lU (;I1lJ~ litl-:l n11 'l~ U1-:1 n 1rutl1'"1 L ~ fl'J1lJ~1 f'I LtltJ-:I"Dtl-:l 

.r... i1'" 'I " - I'" - l.,j 'I" -' .,j'l- 1'1'" .. .J 'I " 'nUf'lUL U(;I'JfIl'JUfllJ L~n1::LL~~lJ\lnu1uLu~tJULLU'J L~Lfl~tlUVl u LUVlfllVl1.:)'!I.:)t;::"II'JtJ L~ 

~1l1'n LL'J f'I~tllJ Liju~.:)~ffi L ~lJ fl'J1lJ L'f'J~lJ 'l~ 
!II"t1 ~ ~ · l' 5. n1'h~ r.:~!I~U~1nLL,.tHIU1 

" " ~1nn11~m~t1'nU~1LL~6':)U1ijfl'J1lJfln~-:lLL~ 1.50 LlJ(;I1 ~1lJ11C'1L~Liluu~6':) 
" « 'I"'" l' 'l1' ~ 'I" ......".r .,j .. 

~ 11,:) fl'J1lJ LtJU L ~nU~1l1'n U'J f'I ~tllJ 1'1 Lf'ltJ n11 L ~ n 1::U~ ~lJ'n ~ ~'J~U 1"Dtl':)U1Vl LtJUU~:: 

_ I.,J "... ~ 'I ,... -' .r.,j ... 
LL~ n Lu~tJUfl'J1lJ1tlUnUtl1 n1 fII L'D1lJ11l1tJ L Utl1 fl11 LL(;I fl'J 11::'J':) L1tl.:) fl'J 1lJ"JIUVllJ 1 nU~lJ L 'n11:: 

Lrltl~lJ~ f'I tJ1U~'J,f1 L U1::tJ::Vl1.:)~tJ1'J L ~tJ':)'ntl ~CU~lJijtl1n1 fII~::";tltJ1 LijU~,:) 'lU'n1tllJ1 nu 

.r .,j ..:..r .,j'l1' .. .,j"" ... « ,... ,"" .r..:..r 'I ... 
fl'J1lJ"JIUVl L 'nlJ"DU ~~Vl 1'1 fltl tl1n1 fIIVllJ~CU~lJlJLtJU~.:)m1 Lf'llJU(;IlJ fl'J1 lJ"JIUL 'nlJ"DU LUVl1.:) L"JI':) 

UnU~ Uli'J~1U1 Ltl1tl1n1 fII~.:) n61'JlJ1 L<\IL Utl1 fl11 (Fresh Air) '"I::'l;.hilUn11''JtJ~f'ln11L<\I 
... -' :: "" .r .r,... it ~ 'l_I.,j"" ..... "" 

'n ~':)':)1U L Utl-:l~1ntl1 n1 fIIUUlJ fl'J1lJ"JIUlJ1 n"DUm1 L~lJ U(;I U~1l1'nVl'J uVllJ~lJ'n f'I~1tllJtl1n1 fII 

I J CI 't ... ! ... I ¥I " I a ~"... J! 
mtJL Vl~::~'Jn fl'J1lJ"JIUnt;:: 1J.J~::~lJlJ1nUn U(;It;::LuUn11~ 11,:) fl'J1lJ1lJ LtJU L ~nU~1l1'n U'J ~~tllJ 

.J "... l' 'I" U~::"II'JtJ~ ~ fl'J 1lJ U(;I n (;I1~ 1::~'J1~~CU~lJlJ"Dtl~~1l1'n LL 'J f'I~tllJIl1tJUtln U~::1l1tJ L Utl1 fl11 '!I.:)t;:: 

LilUn11~~1l11::LUn1rihfol'J1lJLiju (Cooling Load) L~nUtl1fol11 

~-:I,ru ~tu'l~~1~'JUU1~1ficy~li1L~fiIUtltln'luUtlntl1fl11 ;ttl ~1l1'nu'J~litllJ 
1l1tJUtlntl1fl11~tl~ilJiU1lJLiju L'n11::~1~CU~lJijtl1n1f11Il1tJUtln1tlU ~::ij~~li1L~flU'WtltJ1n 

tl~Utlntl1fl11 t~tJL~'n1::tlth':)~':)~1~1l1'nLL'J~litllJ~'W'l~uruUt~tlth~\ln"'tl~ 'Wilfl'J1lJL'f'J~lJ 
....,J .r ... ~ .,J ,... 11"" ... .. 'Ik.... ..,~ 

LL~::~CU~lJlJL~~tJ"Dtl~'nU~'J Lf'ltJffiUVl~~m1~'Jn1tJlJ~'M1.l t;::~11~~CU~lJlJL~lJtlU L'K~~'M1.li\'in 

1tlUn~1flCU~lJijtl1n1f11~1~t;1n 35°C LiluL~!itlU 44 °C LU"Dcu::~n1roruui~~1l1'nU'J~~tllJ 
, ,,-, ...« ... .,j .r .. ~ .,jel, ...... 

tltJ1':) \l n (;Itl.:) LlJtl~U'JnnUfl'J1lJ L1'J~lJ LL~::~CU~lJlJ L~~tJ"JItl.:)'nU~'J L~tJ1tlUVl (;11 m1~CU~lJlJ ~'J 

n1tJlJ't1ffi" t;::~11~~CU~lJijL~!itlUL~lJ't'M1.l1imijun~1~CU~lJijtl1n1f11t;1.:)t;1n 35°C Lilu 
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~ ~ m 1~'1 L il1.l~'11.1c;.tl~ n '11~ m~n ~Jl'1'" LL 'J "'~~~tl ~Jl'1tJ t 1.I~~'1~'YltJ'1i tJ"'1J~'1 
~~'1~'YltJ'1itJ~'J1.It~qjij~Jl'1"'LL'J"'~tl~~LLlJ1n~h~n1.l ;~tl 

11'ln'tII- 1"'W&L1"i811 - all - MRT = sensation 
35 "C + 4 etC + 0 + ~ = 44 etC 

* 
9 

.. - ... .. .,~ • .,. - - .. .I 
11',." 2-8 ~W~ot!"LlU.ltlUYl"1flt!J!lIn~"tlUn~'~w~ot!"tl'n'JIf'il'~ (~1.Im'tJ'J''1qj 

L~"''1~'Yl'1~ ~'11.1L'Yl fl ~1.1 ~~i:itl'1fl'11LL~~~~LL'J "'~tl~ . 2552) 

D1n1'" - ."1"",,,8DJJ - I1JJ - MRT = sensation 
35° C - JO C - 4° C - 3° C = 25°C 

.. - _ ..... .,~.". - - .. 
11',." 2-9 tlW~Il"tlW~Il"L."tlUYl"ult!J'lIn~'L!Jun~'tlW~Il"tl'n'JIf'il'~ (fII1.ItJ . __... . .. ... .. 

L~tJ'J''1C\1 L~"''1~'Yl'1~ ~'11.1L VI fl ~ 1.1 ~~i:itl'1 fl'11LL~~a~ LL'J "'~tl~. 2552) 



33 

"' I 

Ll.1Ji~cu\-1lJih~ijtlu'tl~11,m1mrulJhHiu 111"r'f~ 2-8 ~111"r'fLl.'J~~tltl~~nS1'Jhjij~t1li',,~,hu 
"' ~111"r'f LI. 'J "'~tltltih 'J CU L~tJ1tltlhiij~ 1~in'U1 '" 't \-1 qj ~1\-1ftl~11~ 1'1'J 1t1 Liiu't ~titl~111"r'f LI. 'J ~~tltl 

.. I ..1..1 l' - 'i' ....1 ,,0 ".1 
'lI~ Ll.lJ'ln 1J1'1~"l1 n111"r'fVl 2-9 V1~111"r'f LL'J "'~tltltl1L'J CU ~"'tJ1tltltl n11u1~~ n IJ'IU1tl~ flu1~ntltl'tl~ 

l' 't"'i' ... .1( ~_~ ..I., ::.,~" ......... 1 .. 
~111"r'fLL 'J "'~tltltl1 , L~tJtI ~U u.JVlN~~V1~n'" nUNfi fl'J1t11tlU"l1 n "''J~tl1V1lJ'1tJ t1n11u~n"r'f"ll flqtl 

~U ij~t1li'~thUli'~~1Utj'Jn1tJ'll'Jm~t1t11J'111n111~L\-1tJ'tl~L\-1~tl ;;1't~11~n1tJi~miju"'u ij 

LL \-1S~,f1'U1 '" 't \-1q)~~11~ fl'J1t1itl Liiu't ~titl~111"r'f LI.'J "'~tltl LI.~~'ll'JtJ~ ~ fl'J1t1 LLlJ'ln 1Ji1~1~l4~1~ 
.. l' 't ./' 1'..1 ... I 

~ CU\-1lJtI'tl~~111"r'f LI. 'J "'~tltll1 1tJUtl n LI.~ ~111tJ Utl1 fl11 Utl nlil1 nU~111"r'f LI. 'J '" ~tltlVltl1t1 L~1'tl~ 

fi11t1"l11~ L'llU ffiL~11i11nlJiu~L\-1qj itlL~1"l1nIJL'1 itlL~1"l1n\-1,j1~1 itlL~11i11nLtlf.J 1iI~;;1't~flU 
,,~ 1./'..1.. :: ... ,''' I .. ::./'1'./'..1.. ::... ., I • 't" 11.1 
lfin'J1"r'fUVltl1L'JCUUUtlfl'J1t11t11U1t1LtJU V1~U"1"r'fUYltl1L'JCUUUtI~t1"r'f"'~1UIiI~V11 ~flUtltln LU 

./' I '..1 
't;"r'fU~111tJUtlmtluL'J~1 3 ;'JUJ~L~mil~tJ 

., .&. iL ., ...... .,..r .& 
2.4 LL'~nr.:'lUYlYl1 ~AUtI!l1ntltln "lJ "",.UYlIl1!1Utlntl1A1' 

~ .Of" ..I 0 't"" "11.1't~./' ..I ~ 
n11",n~ulilliltJVlVl1 l4flULn"'LLNn1~IJ!Utltln LU "D"r'fUVlI11tJUtlntl1fl11 ~~n11f'1m~t1 

I ./'..1.. tI .Of ., 0 .,..I..J ., ..J" 't "." ..I I 

"r'ftl'J1 "r'fUVltl1L'JtuJ)1tJUtlntl1fl11 L UulilliltJ~1flC\lYl"D'JtJ~UtI~'*U l'1~L~1t1L1.~~~~ iii Ll4flUVltlfJ 

't 
.I( 11.1 0 .. ~ ./' ~ .Of" .,..1 ... 

111tJ Utl1fl11 ~tl~n1ffitln LuVl1nliln11t1111tJUtlntl1fl11L"r'ftltl1n,U n11f'1n~u"l"ltJ\-1~nVltl~~ 

IJitln114''''xtJLLtitllJi4~miflJ'llJn11t1L~tln1~~Ufl'J1t1i~ntltJ1ntltlnri1i~n1tJ''r'ftl~1 
1) n11't;iflil{tJVl1~~1tJIJ'I11i1~n1~~Ufl'J1t1i~n't~flUtltJ1ntltln'ltJ't;iu~111ti~~n 

tl1fl1142% 

2) n11't;iflil{tJYl1~n1mftltr~"l~n1~~Ufl'J1t1i~n't~flUtltJ1ntltln'ltJ't;iu~111tJUtln 
tl1fl1126% 

3) n11't;iflil{tJVl1~tJ1~~1Ylitltr~Yl1~liIlo!n "l~n1~~Ufl'J1t1i~n't~flUfI!J1ntltln'ltJ't; 
./'..1 
"r'fUVlI11tJUtlntl1fl1118% 

4) n11't;iflil{tJYl1~tJ1~~1V1il.Jtr~V11~~ liI~n1~~Ufl'J1l.Ji~n't~flUtltJ1ntltln'ltJ't;lu~ 
111tJUtlntl1fl1114% 

., :: l' 0 ., .1..I.t ,,~ 't" ~.I" "./' ..I ., 
"~UU"1U11J'1'JLl.ulVIn1~I1Ufl'J1t11fin \-1flUtltJ1ntltln LU L"lI"r'fUVlI11tJUtlntl1fl11~U'Jnntl 

n11~11~~111"r'fLl.'J~~tltl~L\-1l.J1~~t1 liI~n1~~U't~Un~m~t1Ln"'n11;;1nlilnntlL~tJ'll.Ji~n~'J 
"..I ~ l' I "0"'.. .. ~_~ t1" .Of" ..I 0 't""..:1 

~111"r'fLl.'J~~tltlVlLl4l.J1~~t1 LP'lLLn L~1~~YltlUU1 LUU~U ~tln u.J~'JtJ L UIJ'IU LL~~ulilliltJVlVl1 ~t...,n 
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L!iu~1J1tJIiiI1m'U11ViU'lf;l~fl~1'l~hJ~~i'j~~~fl~~li1'1.thnf;lfl'l1~1~m~~iu1~L!iu 1.~uri n11U~ 
., 

f~~tf;ltJffi1J m11::L~tJ'fl~,j1 U~::m1i'j1~L~1 LiJuiJlu (iltJ::'l;\ U'l~'I.tJ, 2552) 

2.5 A~1"\UI1!1"11'a~n1nJr.:Lil'U II" "II A1'1.J'a'U \A'a'a n \,. ""II'a~'a1 A1'l • 
mru1::Liiu~~~~fl1ruflu1."'flfln1.,;' LiJUUU'lfl'l1~~"''\.UmffiflnU1J1J~Cl1U(JltJnn~~ 

tJlfl~i'jn11~1iiI11N1~~m~1Nn11t1~f;ltlfifltJrh'fl111Jflu1.f;lflfln1.,;' u~::n1M"'L"IItJtJ~n1::'YI1.1 

~fl~~U'l"'~fl~~Ln",4'U(Jl~flf;l,f~1'!l4'mil~(;tfl1fl11 i~u~d-~n11rifl~11~ L"IIU n11t1t~u~~ 
~Jl1ViU'l"'~fl~ mmIiil11N1pJ'YINfl1fl11m1'1.~uliiI4'tJ'YI1~fi1nl"ll1ii m1'\.~1'~lIIltl1::~ti"'Vitr~~1U 

.. tI" .. 'I." ~ ~ ... ..1 .. 'I.~ n11~"'Jl1'l::fl'l1~LtJU"llfl~1::1J1J 11Jfl1n1f11 n11L~fln "IIL'YIfl ~U~~tJ'YIL~~1::~~ n11L~fln "D 

tI 
.. ..I ... tI ~... 0.. ...I'\. " 0.... , l' ..I ... J 

~ n1N'YI~ 1::ri'YIfiJl1Vi mru1t~1mn 'YI ~fI'l1~~1fl'klCl~tJ~n1::'YI1J(Jlfl~Jl1ViU'l"'rifl~'YILn""U 
., ......... ~ 

(Jl~fl"''YI~'l!lliilnM'l(Jlfl1fl11 

2.5.1 ~"1"11'a~n1nJr.:Lil'UII"'2.A1ru'a'U\"'a'an\""''Ui'Ll4'nm''''II'a~1A1'l 
.I.Of ~"..: J 0 '\."... ... 'I. " ..I iI ~fllJ'kI~1 ~~n1flUL1~tULLN~1n'U"'1 ~Lnf;lUU'lflf;l Un11~11~fl1fl11'Y1L U 

..... ~ l' J!l1 ,~ l' ..I ... J :: .... -
~ (;t1n1.1ri~ U'l f;l~fl~'U U~ ::LlJUmM f;l L"IItJ tJ~ n 1::." 1.1 (Jlfl~~ U 'If;l~fl~'YI Ln ""U(Jl~flf;l"'~'l!lliiln1"ll'l (Jl 

fl1fl11 L rtfl~1iiI1nnliil n11~~1~1~ L~tJ'l;;fl~ n1.1 i'lfl1 fl11,f~1'!l4'n1;~ (Jl"llfl~fl1 fl11 fl'lui'jn11'1. ~ 
Vi tr~~ 1 UU~::i'j n11t1 ~ f;ltlfifl tJ n 1"1 fl1 f1.1fl UL"'flfl n L';' ~1J UtJ 1 n 1 fII ~~ tJ ~ n 1::'YI1.1 ~fl 

" ....Of ~ "..I J 41 tI'" .. 1. "I 
~Jl1ViU'l"'~fl~U~::Lnf;llJ'kI~1~~U'lf;l~fl~'YI~1n'UL1fltJ1 m1 1::~U~~lIIl~fl111JflU "'flfln ~." 

.. !II ... '\. .Of..l "...... .. • ~ 
1iiI~ LlJUU U'l fl'l1~ fl '" Un11flfl n U1J1J~ Cl1lJ (;ttJ n11~"'IiiI::(Jlfl~~ n11ViIiil11N1Cl~lJ1~1 Nn1f 

tI tI
'" .. .. .... ,~ l' ..I ... J :: .. 

~ f;l ~fltJ m, fl111.1flU Lf;lflfl n L' f;l u~::n 11"11 f;l L '1ItJ tJ~ n 1::'YI1J (Jlflri~ U 'l f;l~fl~'YI Ln f;l'llU(Jl~fl"''YI~'l!l 

4'nm(Jlfl1fl11 i~U~d-~LflNm1 m1flflnU1.11.1fl1fl11 m1Lflfln'\.;;1'~I'lLtlflflnfl1"''lftl1fl1A~ 
iJlfl~ ~1il~ 'I. U~fl~tl1::;'YIfiJl1'Yi'fl~1'~ I'l LtI~flnfl1 fl11 m 1'11U~~ m 1rifl~11~ n1f'4fl1 fl11 

.. J ..I'\. " 0.... , l' ...I... J :: t K n .. 
1'l~ Cl~ m1ffi ClflUfl1 fl11 'YI ~ fl'l1~~1 fl cy Cl~ tJ~ n 1::'YI1.1 (Jlfl~Jl1Vi U'l f;lrifl~'YI Ln "''IIU'YI~'YI-'''.J1iiI n1 

fl(Jlfl1fl111ii1::~1~11Cl~f;ltJ~n1::'YI1J~fl~~U'l"'flfl~L~ 
2.5.2 n1nJ."tJti'a!ln1"A1ru'a'U\"'a'an\""''Ui'Ll4'nm''''II'a~'a1A1'l 

~I tI'" .. 1. 1..... '\. "J .. .I 0 
mru~'" ~fltJm'fl1ruflu f;lflfln ''''Ln'''1iiI1nm1LtJ1 ~~L"IIflL'Yi~~LViflU1~1 

LUUVi tr~~ 1 UIiiI1 n n11n11LtJ1 L ~iJ L{fl LVi ~~'1Iilf;l ~1~1 n 11t1fifltJ n1"11 fl1 11JflU1."'flfl n L' ;'1iiI1 n 

... ...I .. J'I. .... - ... :: ~I tI' ~ ~I tI' ~ " 
nliiln11~'YILnf;l'llU U'l!lliilnM'lj;J'IIfl~fl1fl11~'YI~m'1lJ~'" ~fltJ Lf;ltJ(JlNLL~::mru~f;l ~fltJ ~"'tJflfl~ 
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- n'utl~I'ItI~tltJL"'tJIJ1N Lnl'l~1nm1L~1't~ih:(tlL~~~ n111'l)JU11'l)J'U~~ 
.J .J"""..I 0 'ttl""" ,., ,., ..I .. ., "' ..I 
L'lIUmnU¥'t~'l~I'Intl~11~ L~tlU1 L'lI LUm1ntl~11~ m1ntlM1~tl11'l1~1mfil1tl~)Jtl Lfil1tl~~n1Yl • 
"~,, ,., IL!'!"I ...., - tI r ., .. ..I"~,, 
L'lI LUm1ntl~11~ u.J'l1~~LlJU1(1~~)JfiltlUn11J1 Lfil1tl~~~)JfiltlUn11J1 ~ n1CULL~~Lfil1tl~)JflYl L'lI LU 

m1rifl~'h~~tllfl~t~'t~~h ,11 LL~~,f1~U 1'l)J~~m1t~'t~~htUfl1fil11 LUUtllU 

- m1t1~I'ItI~fltJLl'ltJtlfl)J ~1nau"hLL~~u1m1~t~ Lnl'l~1nn11t~1'~"lm1 

rifl~'h~ LUUtllU 

2.5.3 LLU,)fl1~L~·!nh\tJ.n1'tlaJ".A1'\J'ilU\"'iI'iln\..s" 4M • 

., 0 'ttlt.1l r 't r::!"1 " LLU'lYl1~L~tlU1 '.1~)J"l~fl11UtlUl'ltltln 'lII'IUU ~~LlJULLU'lYl1~ LumffiflnLLUU 

..I ., _.. 'ttl" ..I.. ..l' "' ~ I:' !"I ... rtl" 
tl1 fl11Yl~~lJ1tl~)Jn11~~11CU1 (1~~~n1~YlUYl Ln "''lIunu¥'t~ LL'l I'ITltl)J LlJUn11'l LI'l11~~ 1~L)JU 

"or.!: tI tI'''' r 't 't....l .. ..l'''"'"'~ .. (1~lJ1)J1cun11 ~'" ~tltJn1'l11'l11UtlU I'Itltln 'lII'IYl Lnl'l'U LU'l!J~n1"D'lIJ1'tl~tl1fl11 LL~~1'l)J(1-3 

..I .. ..l' ~ _I"!! - o~ tI tI' ... LL U'lYl1-3 n11'l1 1'1 L'lItJ ~~ n 1~YlUYl Ln I'I'U Ll'lmu1tJU L YltJUlJ 1)J1 cun11 ~ 1'1 ~fltJ n1'l1 

r 't 't r ..l'..I., ~y." ~ ... r 't 't r",.t 
fil11UtlU I'Itltln 'lI"'LL~~~UYlIJ1Uu.J LUm1~"'"DUm'll1'l11UtlU I'Itltln 'lI'" I'I~U 

1) LLU,)fl1~L~'iltI"n1,'i".~~1U'U'il1A1' 
m1t~~i-3~1UtUfl1fil11~-3~~L"'tJ~N~flmltl~",tI~fltJn1'l1f11fuflU't"'flfln't1;' 

LL~ dl ~~ n 1~YlU ~tla-3 LL'l "'fltl)J LUUtlti1-3)J 1 n t'f-3,!U n11tlfl n LLUUfl1 fl11~t ~~ i-3-3TUtlti1-3 ij 

tI 
~... "!"I 0", ..I" ., 0", ..I" ~"' '-tl ~ .. 

1~¥'tYlfiJ11~~-3LlJU~1"'ULL1n1 Ylfil'l1 L~I'l'l1)J~1filCU tl1f111Yl L"D~~-3-31UtltJ1-3)J 1~TlYlfiJ11~ 

~1)J11(1-rl'ltJ~"'~1t~,",1tJ ~I'Im1t1~~tI~fltJn11fil1fuflU't~tltln't'll~ LL~~~11-3fil'l1)J~U1tJt~nu 
.,,, ., .. , I:' ~ " ..I" ~"' ,­
~ L'lItl1f1111'l)J(1~~~~~n1~YlU~tl~J11~LL'l~Tltl)J "D~ LUm1tltlnLLUUtl1f111Yl L"D~~-3~1UtltJ1~)J 
OJ 

tI 
~... ., 1'".. .¥."' r ,~, ~'tl:'"' ~ "' 

1~TlYlfiJ11~~tl-3L"D1 L~(1~fil'l1)J¥'t)J~Ufi1~UU'tl-3tl1f1111J11-31 "D-31~UUL~~1U 1'!1U~~ L"'tJ~1-3nU 

fil'l1)JLtI~tJULLtI~-3'tl-3lJijtl1n1f11LL~~fil'l1)J~U1tJ'tl-3~t~tl1fil11 
oflt .., ... - , ~.,.., iL 

2) 1J<Gt<Gt!lflaJr.ltlf'I'iln1' .. 'll"tI~~1U U'il1A1' 

u~4'tJ~ij~~~tln11t~~i-3~1UtUtl1fil11 ~u~1u~4'tJ~ij~~~flm1t~~I.a.nutu 

tl1fil1A'Utl~nU~'lLLtl1~1-31 LL~~~1)J11(1LLtl~tltlmUunq)Jt~ql1't" 3 nq)J Ll'ltJLL~~~nq)Jij 
~Ylfi~~~flm1t~~i~-31ULL~~ijfil'l1)Jtf)J~ufinu ~1)J11(1LLtl-3~'lLLtl1~-3n~1'l't~ £i\'-311 
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n11U1 Ltl1~'VlfiYH~'tl~~J11Yi LL,) ~~tl).J L ;1).J1 LUUU~{tJ't Un11tltln LLtJtJtl1 fOl11L ~tl n1nJ1:;~J ~ 

Yii~~1U't~ 

n.a..t,r'lLLtI'~1'U,r'lt)1fl11'LLiI::~1J1J'IIt)~t)1fl11' • 
• ., tl l' ., ~I .., tl .. LJ ., 

nq).J IJI,)LL 1P11UIJI')tl1 fOl11LL~:;1:;tJtJ'tl~tl1fOl11 Luunq).J(Jl,)LL 1'Vl LntJ')ntJ 

ltl LLtJtJtl1 fOl11LL~:;1:;tJtJ'tl~tl1 fOl11 't~ LLri 1'~ ~ Ltl;tl ntl1 fOl11 ltli m~tnrtl1 fOl11 ~1U1:;tJtJtl1tJ 

tl1n1f11'tUtl1fOl11 LUU~U 'tun11tltlnLLtJtJL~tln11tl1:;~J~Yii~~1u~1Luu~:;iJitl~~LfOl11:;\fltlLLtJtJ 
• 't"'" l' ., .. 0 't" "'tl ~... 't 'tl~tl1fOl11LL~:;~1U1:;tJtJr;J1~1 ~).JfOl,)1).J~tl~fOlritl~nU LYitl'Vl1 ~1:;tJtJ).J 1:;ri'VlfiI11Yi un11 

o ..I -1 't ..I... tl., ., 't" "'tl ~ ... 
'Vl1~1u).J1n'Vlfi~ L"DU UtltlnLLtJtJtl1fOl11'Vl).Jn11 1tJtl1n1f11~1n(Jltl~n11 ~tl1fOl11).J 1:;ri'VlfiJ11Yi 

tl .,... tl" ..I ~I ..I"' tl ~... ·"tl., 1 LLtJtJ'tl~tl1 fOl1ntl~~:;(Jltl~).J1:;tJtJ L ~tlntl1fOl11'Vl LuU'!lU,)U'Vl).J 1:;ri'VlfiJ11YifOl')tJ~ L ntJ1:;tJtJ 

tlrutl1 n1 fII~£jtl1:;~'VlfiJ11Yi ~')tJ L;unu 

n.a..t,r'lLLtI'~1'U~ft)1fl11'LLiI::n1;Lf~1'U . .. 
nq).J tJi') LLtl1~1U~'t "tl1 fOl11LL~ :;n11 't"~ 1U Luunq).J tJi') LLtl1~ L~tJ') ntJ ~'t" 

tl1fOl11 't~LLri tl1:;LI1'Vl'Dtl~~'t;tl1fOl11 ltlLLtJtJn11't"~1U111tJ'tUtl1fOl11~ffiin~ru:;'!Itl~n~nn).J 

tJi1~1 ~'t;tl1fOl111J1~tl~~Ur;J111~n11't"~1ULL~:;n11fOl')tJ"l).J~1U1:;tJtJtJi1~1 J11tJ'tUtl1f111 ~1n 
., .. ., 't"" 1"" .,. 't 1''' tl" ..J' 
~ L'!Itl1fOl11 '!i~1U LPltltJ1~CJn(Jltl~LL~:;L~).J1:;~).JntJ1:;tJtJ(Jl1~1J11tJ Utl1f111LLri') r;J,)LL 1 Lunq).JU 

~~tJitln11't"Yii~~1U't~ 

2.6 1J".tt1 
n11tltl n LLtJtJ1J~li fII,rLL~:;~111Yi LL ') ~~tl).J LUUtJi') LLtl1~ ij~'VlfiYi ~~~ ~tl n11tltl n LLtJtJ L~tJ 

LLeJ~ n11tltl n ri 1i~ n1tJ ;~JU~J11 Yi LL ') ~~tl ).J111tJUtl ntl1 fl11LUUU~{m~ 1,r ru~;')tJ~UtJ~~U 
..J'" .. ...,., ..I.. "tl" .. ~.t., ... 
ri~L~1).J LL~:;~~ L~ L~flU(Jltl~n11'Vl~:;L~Utltln L '!I1~UtlntJ1L')rutl1f111LYi).J).J1n'!lU n11~11~L~1).J 

.... .,... ., '1tl"~.t ..I ..I 0 '.1 .¥. ., 
LLN~~ L~ L~Ln~fI,)1).JlJltl~n11tltln L L"DYiU'VlJ11tJUtln ~1).J11Cl'Vl~:;n1~U~~1Uu1:;~1'Vlri).J~~ 

,..J 0 .. .,... ...,.J'.-I' .,..1 0 .. .,.... ... tl .¥. ., " l' • 
'!Itl~).J~~'Vl'Vl1 L~Ln~LLN~~ L~ ~~U 1) u~~tJ'Vl'Vl1 L~Ln~LLN~~ L~~1U 1:;~1'Vll't).J~~'Vl1~(Jl1 LPlLLn 

fil,)1).J~')tJ~1).JLLtl~nIJl1'!1tl~tJi')tl1fil11 22% flWfl,)1).J£jilr;J~,)1 22% fI,)1).J~')tJ~1).J'!Itl~iJiU't,j 
" ., • ... ... tl ., .. .-1' ... ..1 0 .. ., ... 

LL~:;"'tln L).J 22% n11(JlnLLr;J~LUU~U 17% LL~:;l ~n~rutl1f111 17% 2) u~~tJ'Vl'Vl1 L~Ln~ 

LLN~~'t~~.hutJ1¥~1'Vll).J~~'Vl1~~ 't~LLri L~tJfin).J'!i1~ 30% L~tJ~n11~~"ltJ'!itl~nq).Jflu 30% 

LL~:;L~tJ~Un1tl~ 40% 3) u~{tJ~ih't\hn~LLN~~'t~~.hUtb:;~1'Vll).J~~'Vl1~~ijn 't~LLri n~u 
'1..~':' .. .. .-1' .,..1 0 'I"'" ... tl .¥. ., 

~tln U-I 60%n~Utl1~11 LLfl:;Lfil1tl~C'I).J 40% 4) u~~tJ'Vl'Vl1 L~Ln~LLN~~ L~~1U 1:;~1'Vln).J~~'Vl1~ 

" 1""~ ..I... 0.... .,~ AI • .m.tJ. LPlLLn fOl,)1).Jlnn~tJ1tJ'!I ru:;'Vl LC'lU/'Vl1 n~n11).J r;J1~ 1 34 % fOl,)1).Jln n~tJ1m).JtltlfJJ11tJUtln 

., ... .,~..... ., ... 
~tl~LffiU 34% LL~:;lnn~tJ1tJL).JtltlfJJ11tJ LU~tl~LffiU 33% 
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u~4'!J~yh 't ~ Ln '" LLNn1::~U'V1'H ~'1U~'1!J (;l'1 (Visual comfort) djUUN n1::~U 
1::!J ::1.n ~ ~ ~ n'11~ Lfl1'1 ::~;tl~ ~~ '1 n mJtJ ~tltJ Cl '1 ~~tJ~ '1 flU~,)U't ~ 'kl~::tltln n'1i~ n 1m~ tl 

1'''' .J, 'I'" ,.J 0 ..., .J 
~111~LL')"'¥'itl~111!JUtln~~~~tl~ (Visual) 'V1U1~U ~~ ~''''L'''U'V1U1~1!J(;l1 U~::~fI,)1~~,)1~'V1 

~ ."f '" "" " 'I" ~. 1'1 ~.J' ..I 
L~~1::~~ lI~lJ~~!J"'~n~1')~::n1::~U ~~flUtltln ~lJ ~"D~U'V1111!JUtln 42% 

'I ~."f ",..I 0 'I"" "1-
Utln~1nn11 ~"DlJ~~!J'V1'V11 ~~Ln"'UNn1::lJlU'V11~1"11U~1!J(;l1 (Visual comfort) 

LL~,) m1't;u~4'!J~yh't~Ln"'LLNn1::~U'V11~~1Ummf~~~ (Thermal Sensation) ijfl,)1~~1";'11 
L"lIUL~!J,) tiu ~ ~ n11~ Lfl11::~;tl~~~1 n UtJtJ~tltJCl1~~tJ~1 flU~,)U't ~'kl~::L;jUtltln l.t1tJ'1L,)nJ 

, ... " ...,... ,.. :; .r 0 'I". 
111!JUtlntl1 fl11(;ltl L~tl~111~ U,) "'~tl~111!JUtln~ fI,)1~1~1U1~ L!JU 26% 'V1~UL 'Yi11::'V11 ~ ~ Ln '" 

,,~ ..I 0 ... ..I 0 '" '" ..: .J. 'I" .J' 
1'1') 1~1~ n~tJ1!J'!I nJ::'V1'V11 n~ n 11~ U~::'V1 ~1 fI '1I!J~ L 'Yi~ 1::!J::L ')~ 1 '!I nJ::'V1 L"'U ~ ~U1U'!IU 

~~n11~Lfl11::~;tl~~L1-tl~m1L;ju~tJ~1 t1n~flU~::L~U1'u~:: 5,000- 6,000 

lh'l~tl1'u ~1ijmffitlnutJtJlJihif'lu:n1!Jutlntl1f111't~ijfl,)1~\h~u't~ L"'!J't;UNn1::~U'V11~~1U 
" .¥.'" 0'1" ~t1.' ":.J'~ 'I~ 

~1!J(;l1U~::UNn1::lJlU'V11~n1!J¥'i~~~~::'V11 ~~flUtltln ~ L"'UL~UI11!JUtlntl1f111L'Yi~'!IU~l'I!J~"D 

..J .., ... 0 "Sf __ .!./'... " ,., ... ~ " ... 
L'l~1L'fl~!J,)U~:: 30 U1'V1 'V11 ~~L"'UL'Yi~'!IU'lU~:: 3,000-4,000 m'l(;ltl'lU "'~UU ~U 1 ')U flUfI,)1 

... ..I '" 1.1 " ..I.:; 1.1 .J 
~::L"'UL'fl~!J,)U~:: 1::~1nJ 10,000 m') 1::!J::'V11~'V1L"'U'V1~~~'" 1::~1nJ 5,600 ~(;l1 (L'fl~!J 

., , 
~:: 56 LIIU~~(;l1) 't;'Yii~~1u'tum1L~U';~~~'" 300 nL~UfI~tl1 



.. 
tJ'rI'rI 3 

n 11~ mi11:tJtJl C1J~1u~:n 11'l1.:1 cr.:ll1 1 tJL \\~"'1~VI tJ1itJ L ~tl n11U ~ "'UfltltJ n1 'lI 

#' ~ '1 #' to- ... '11:'~ ... .J.J 1:'" ... - ... .1 
~11tJtl'H~tltln ~'!I~ 1OI'l~tJ ~111 ,.,mi1V1~1i!lVl LntJ'l"Dtl.:l ntJn11'l1.:1 ~.:I~"'1'lVltJ1~tJ U~:l1J UtJtJ 

L~\\Vl1.:1i C1J~ 1111tJL \\~"'1~VltJ1itJ L~tJ~ L~11:\fn1j')1.:1 cr.:ll11tJ L \\~"'1~VltJ1 itJf3tJ1~ LL~:Ltl n'!l\\ 

1'l ~~.:I ~ '" 1 ~ VltJ 1 i tJ~ i.:ltl ~1 \\ L' 1Jl1A''l Li:l tl.:l u~: L 'Ul'!l1 \\Lij tl.:l L~ uri ~ "'1 ~ VI tJ 1 i m~ tJ 1 ~ 
~"'1~VltJ1itJ",1\\~1\\Vl1~b"" U1:fl1\\nIJl1 ~"'1~VltJ1itJ\\L1"''l1 cr.:l~"'1~VltJ1itJ"1'!1Ji!l"1' 

\\~1\\Vlf tJ1.:1 ~li1 L~tJ n1 1LntJ'tl~ ~tJ1L'l n.I~"'1~VI tJ1 itJ 1'l~~.:1 n 11~ L~11 :\f,tl~~ ~.:Iij 
~ ~ 

~ o......~ 
3.1 'lJU"'ilUn""'L uun,,';)'ul 

~ ... ~ -'" '" ., "n1!t'Lfmtl" n",;)'"t!l "q1!tD"Ln!l,;)'IJ'il~ 

- ~n1i1 n11tltl n utJtJ cr.:l~"'1~VltJ1itJ fll11 Yi VI 1.:1 mtJI11Yi L~\\Vl1.:1 m1i C1J~11 \\ 

zUutJtJIJh.:l1 L'!I\\ Vl1.:1LYh Vl1.:11tltJ\\tJ1 Lil\\~\\ 
, 

- ~ n1i1 fll1 1 Yi/JnU 1: LVI '" LL~:/J iitl1 n 1'" YI L "'~1:fl ~ U~:fltl '" ~ ~tl.:l titJ cr.:l 

LntJ;tl~~~ 1 n ~"'1~VltJ1 itJ fltJ1~ ~"'1~VltJ1 itJ ",1\\~1\\VI 1~b"" U1:fl1\\n 1Jl1 ~"'1~VltJ1itJ 
... ... ... ... #' 1:''''.1' 

\\L1f11'l1 U~:~"'1'lVltJ1~tJ11'l1I1!1"1'l1\\~ruVl1 tJ1.:1~¥'i1 "'.:1\\ 

1) i'illltl";l!lllil Lil\\m1LntJ;tl1J~~1nU"'fl.:llJh.:l1L'!I\\ Ltlnfl11 cr.:l~"'1~VltJ1itJ u~\\ .. . .. .~ 

.J _ ... .J.J 1: 
VI U~:.:I1\\'l~tJVI LntJ'l"Dtl.:l 

2) i'il\itluJlIlJil Lil\\;tl~~~1nn11~11'l~LL~:LntJ;tl~~L~~L~~~1nI11~fl\\1~;;'ltJ 
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- ~IU,)UtntJU(;)~111a.Jl~tl~ LUa.Jt-'I'lYltJl«tJ L-ifnlt~a.JUU~IU,)U L~m.lla.Jl 

I"lIU,)nJfl(;ltlnlnJ~~tJ f'ltltJnl"1!fll rutlU l~tltln 1"1! ~ LL~::: L ~tl LmtJU L YlmJ tf ~ ~,)Ut:::t-'~I-l 

~IU')UUn~nM1 LL~ :::ma.JlnJtJ1U~It-'U::: 

- ~IU,)ULfl 1tl-ltJ rumnlP1L Ua.Jt-'I'lYltJl«tJr;ltl,xtl-l L1tJU L ~tl111 a.J II"lIU')nJfl (;l ~1 

m nJ~ ~tJf'ltltJnl"1! fll rutlU l~tltln 1 "I! ~r.nnm tL-if~«-l-lIU 1vJYh 

- ~lu')ur1fulirr;itl~u~r;ltl~lu')uun~m~n L~tl~~"liunl"1!fllfutlul~tltlnl"1!~ 
" 

'" I '" I 

nlt'l Lfll1 :::vHrtla.J~ Lu,jULL tn ~11Ji1~tJnl n~nirtla.J ~Yll~~lnnlt~1 ~,)"lYlUYl"l1-la.Jl 
" " 

'l Lfl 11 :::,xnlttl tln LL uu t:::uun lttf '1:J"l Ul1tJL Ua.Jt-'I'lYltJl «tJ L ~tl~ ~nlttJ ~~tJf'l tltJ nl"1! 

fl1 rutlul~tltln 1"1!~ 'iltl-l LLr;l~:::a.Jt-'I'lYltJl«tJ 
~ , 
,jU(;ltlUnltLmtJuLYltJuu~4'tJYliie.J~r;ltlnlt~~nltL-if~«-l-lIULL~:::nl~tJ~~tJf'ltltJnl"1! 

fllrutlu'I.Vltltln 1"1!~ 'iltl-l LLr;l~:::a.Jt-'I'lYlm«tJ ~ LLrl 

- ~lu,)UtntJU(;)~111a.Jl~tl~ LUa.Jt-'I'lYltJ 1 «tJ 

- ~IU,)ULfl1tl-ltJ~ummPl 

t.I .,J 0 t.I '1 ",.l'.J I"''' 
- LLt-lnt:::(;lU YlYllLt-'flUtlmntltln LtJL'n~UYlI11tJUtlnmfll~L'nU nltLV'lU nl~L'n • 

tn4'nttJ1U L~tltltln LLUU,)I-lcr-l L~UYll-lnlttft"1J"lt~~~nltL-if'W«-l-lIULL~::: 

nlnJ~~tJf'ltltJnl"1!fllrutlul~tltlnl"1!~l1X1~a.Jln~~~ • 
~ , 

- ~IU')UrJfU1irr;ltlYlUYlr;ltl~IU')UUn~m~n 
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3.4 n1"itJ"i:aihu.lfiLLfi::ililnLL 'U'U 

1) U~~Lijkl'VlL~kl'Ufl'la'lLL!Jlf'1~l..J~I~YltJl~tJ 

2) L~klfl LL kl'lYlI'lflfln LLUU Lt\'klYlI'l m ~~ry~ ~1l1tJ lkll..J~I~YltJl ~tJ 'LvltJf'11il'ln'lnl~f'1Vlnl~ 

1.n~ ~'l'llkl LLf'1 ~f'1 Vl nl ~Uf'1 VlU fifl tJnl"nfllfu flkllVlfl fln l"nvf l..Jln~ ~Vl L ~fl L~flU ~~fJn (;11.nnu 

l..J~I~YltJ l~tJ~I'il11{)~I"I!klfl1klYl f UI'lfl~1 (;11l..J LLkl'l~ Vll..J~I~YltJl~tJ~ L~tJ'l ~~flIVl u~~~fi Vl 

~~'l'llkl f'1VlLf'1n1flkl 



~ ~ .,,,...., .I.. I 1.1 1.1 I .. 

n'l1I"1m~n1~UU¥'iqj"t1~~~n'l1'l1~~~1l1t1 ~\nJ~1'l"(1t11~tI"(1~~~lJIfln11 ~~ ~fltln'lll 

finfuflu1.~tlfln 1.11 c;1: n1ci1~m~n~~1'il"(1t11itll1I1Ji!J11I1Ufl1U"(1f U1~fl~1 "U~1 tr"t4'tI~in~ii 
~~,jfln'l1t1~~t1fifltln1I1fl1fuflu1.~flfln1.IIc;1~1n~f!",iifl~ 3 t11~n11;ifl 1) m~1ClJn'l1~1t1t"t 

" 2) m~1ClJn'l1t~1.~Yh 3) m~1ClJn'l1t~u1~U"t1ntl1U"1~U~t11~LIl"(1~h~1 "t1n4ifl~~I9i~nfi1'l 

~4'tl1.~Lnu4ifl~~1l1fi1~U1~ (Survey) LL~~1.~4itl~ttlL~~L;j~'fl~tr"t4'tI~in~ii~~,jfln'l1~~n'l1 
t1~ ~t1fifltl n111 fi11 fUflU 1."'flfln 1.11 c;1 'L"'tI n'l14' ~ltl ~UU~1l1" ~ '1 "'~fl~u1L'lClJ"(11~ L~U t ,"ii fl'l1~ 

L~~1~~~~~~1~tI~"(11~L~U1~~~1~~nL1t1uhhh~nU~1nLnu1.t1"t~~~~~t'"ilalJl~1flUn~m~t1 

1l1t1tU~~1~"(1t11itlL~U~1n~U~1~~~~t,"n11t4itl1U"1~U~1l1t1tU~~1~"(1t11itl~~~~ 
J "~,, .. "1.1'" - .." 0 '" ..; ~ ., .. ., "" .. Ufln"t1nun11 ~'lI~fl~L1t1U ~fl~ !JUlJln11 ~1fl~fl~"(11n"tn11~flU1 ~"t"'1JI111~L1t1Ufl'l~~ ~~~ 

n'l1L1tJUn'l1~flU,jflL~fl~L~fl~"'m1LtJ",-tJ",~uutlfufl1mfl\ 1l1t1tUfl1fl1riht,"~l'Itrffi1ClJn11 
" t;,.i~~1U1l1t1tUfl1fl1119i~uUm1flfln~UU~~~~1~"(1t11itl ~1LilUll1fl~L;1t"t1~tI~n11L~U"(11~ 

I ~ ~., .. ,,~J .I! " 
'fl~~IJ1~~~~~~ ~~~l'Ifl~"t~1J1111~n11L1t1Um1~flU m1 ~'lI"U"(1fl1fl11"(1~1l1t1Ufln ~~~1l1t1 ~U 

t,"~fl"'fl~fl~nun"tnn~~~~m1L~U"(11~ ~~LilU~'lLLtl1tJlU'fl~n'l1t4i"i~~1U ~~~t1~~t1fifltln111 
fi111uflu1."'fltln 1.11 r;l 

-- .. .., - .., 4.1 n1'~LA'M~~e.I./I"'~1~"!l1.!I 

~ ~ .,,,....,.1.. I 1.1 1.1 I .. 

n11I'1nM'11~UU¥'iqj"t1LL~~n11'l1~~~1l1t1 ~U~~1'l"(1t11~tI"(1~~~lJ1fln11 ~'" ~fltln111 

fl1fuflU1.~flfl n 1.11 r;l~~4'tl1.~~ nM'1 n 11'l1~ ~~ ~~~~ Lfi111~",4ifl ;l4ifl Litl'fl~n 11'l1~ ~~1l1t1t U 

~~1~"(1t11 itl'fl~ fl~ i~fl~t U~'l Lijfl~;ifl ~~1~"(1t11itl ,i1Ufi11U"(11~b(ijJ t11~~1Ui41J11 
~~1~"(1t11itl LflnllU~ i~fl~t U~'l Lijfl~ ;ifl ~~1~"(1t11itl~tl1~ ~~~~~1~"(1t11itl'fl~fl~i~fl~ 
~1~4'~~1'~ ;ifl ~~1~"(1t11itlUL1f1\'l14'~~1''''\;M'~'L~n ~~1~"(1t11itl11,Ji!J11'Ufl1u"(1f U1~fl~1 

4'~~1''''~L;~L"(111 

n 11~ Lfi111 ~",4ifl~ ~ 1~uul C\J"t 1~~ ~n 11'l1~ ~~1l1t1t U~~1~"(1t11 itl ~ttl1.~~1 
... ""!"I ~ .. 1.1 1.' ",,~.1 0 .. 

~~1'l"(1t11~tlUULlJU'~'U"(11~n11I"1nM'1'~ 1~nflUPI'ltll:ol ~'lI~1U"(1~~1n~~1t1"t1U'lU~1n "t~ 

~1 Lilu~fl~ii n114' ~ n11~~ ~n11'l1~ ~~U1L'l ClJflth~ Lilu1~UU L ~fl ~~ L~1~ fi1 ClJIl1"~ 1J1~;I ~ri 

fL;~1U 
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U~,Utl"'1.J~1 n11'l1~~~1.J"L'lruLLfI:n114'{;In11).J~1i)Y1tJ1itJ1.J1~~'ltlihi~tJ1:~l.JUCU~1 

L'lltl UCU~1~1t11:1.J1.JL~tlY11~lCU~1 n1n1{;1f)'l1).JL~tl).JLtJ~'!Itl~itl~ ~llJ~tll.J~tltl~..,q~n1f).J 
~'1.; LLfI:'!I1{;11:1.J1.Jn114'l1In11~).J11ii11nn11~m~t1i)4'tJ ~~UCU~1;~nfl1'l1iil:~~!:.IflL{;ItJlJlN~tl .. 
~'1.;~1t1 l~LLri un~n~ fl1~11J(;Jfltl{;lliiltl1.Jf)fl1nUl1tJ'1.tI).J~1i)Y1tJ1itJ Yi'~'1.tlY11~lJlNLLfI: 

Y11~tltl).J 

"''1. ., 0'" .,... ., .1''1.--'" l' 
~tI~ tlLLtI'lY11~tltlliil:tl1).J1"11~n1f'l1~!:.I~1.J1L'lruLLfI:n11'"1{;1n1fY1nfl ~Ln{;l~111"'LL'l~~tl).J 

~ ~'1. tI).J~1i)Y1tJ1itJl~LLri LL tI'lY11~ n1rtJfl.JtJt~).J~1i)Y1t.l1ifJ~).J~1i)Y1tJ1 itJ L;tJ'l ~:fl1~ (Green 

and Clean University) LtltI~Y111l.Jritl;l~1 ~111"'LL'l{;lStl).Jij~Y1fi"'fI~tl"'q~n11).J).J~mr~1nij 
n1f'l1~ ~~1.J1L'l ruLLfI:n114' {;In1~;1 Utl).J~~!:.IfI '1.ih1i {;I "l run1..,illJl~ ~LLfI:J~!jtl;~JtI n1f1.J~11 
., .,... al ... .,... J ~ ... .,!'I 

IiiI ~ n 11LLfI:n 11'l1~!:.1~ 1.J 1L 'l ru'.l).J ~1'l Y1 fJ 1 fltJ L '!ItJ 'l ~:tl1 {;Il.JtI..,tll1t1'!1fl~ n 111'1 m~t1'l"tJ~: Lutl 

LL tI'lY11~~~1).J11Clu11tJtJ!l1.J~~1~ 1~ LLfI:~fl {;I f)Stl~ ~fl f)'l1).J I1tl~ n11'!1tl~ ~'1. ;~1t1).J1 n~~ {;I t1t1Iii1: 

U1).J1~~tJ1:LtJ'!IU~tl).J~1i)Y1fJ1ifJLLfI:tJ1:LY1"'''II1~~tlltJ 
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... ~.., ... .., ~ . 
n17'lLfil"'~"'~~~Wl,)YI!J1t1!J YI~ 4 LL"'~ 

~1 n n11il Lfil11 :;"'tr,aJ~1ij'VltJ1itJ ~1J~1 lU LL1J1J n11i 'lJ~1 Jl1tJt U2J~1il'VltJ1itJ L~ LLri 

...... .. ...... J 
L"'U ~nffi1UtJU(;I LL~:;1mJU(;I "'~U 

4.1.1 ~"'"~YI!J"l!J1I!l"~ 

2J~1ij'VltJ 1i tJ ~ tJ 12.1 ijlu LL 1J1J n 11i 'lJ~ 1 Jl1tJ t U2J~1il." tJ1 itJ ~'lU t ~ qj~:;t; n 11L~U 

Lntl~~1ntl1fil11il1J1L'ltl.ltn~nU ~U~Jl1tJtU2J~1il."mitJijutltJ n11'l1~tr~J11tJtU2J~1ij'VltJ1itJil 
~ . 

tl1 fil11~ '" nULtJu~'lU t ~ qj ;~'l!u~~ ~ "'U 'lJ~1 n11 t ;tJ1U~ 1~U:;Jl1tJ t U2J~1il."tJ1 itJ L iltl~~1 n 

., ~ -J" ,''' ..J... I ., .rt, ... ...., ... " s-
unf"lm~n~'lU ~~'lJL~tln'Vl~:;L"'U2J1nm1"!11J1C'l Utln~1nU'O\1J~1ntl~2J~1'l'VltJ1~tJ2J2J1(;11n11 ~~ 

~ 

il1C'l 11J ~~Jl1 tJ t U2J~ 1il 'Vl tJ 1 itJLI'I tJt; 1 C'l ~ i ~~ 1 U 't ~yh ;~ 'l!u~ ~ ~ 1'1 m2J 1 tl.I 1h, 

fil1futlUL"'tltlnL,m1Ln"'~UL~1J1~~'lU 

4.1.3 ~"'"~YI!l"l!lUL'fIf')' 
Lntl~~1nn1ffitlnLL1J1JLL~:;n11'l1~tr~Jl1tJt\l2J~1il'VltJ1itJijn11n1:;~1tJ"r'l"!ltl~tl1f1111 

f"itlU;1~~~ y'h t'"tl1f1111~h~1tl~~1~nU ~~tJ~ t,"ilU'lJ~1~1\l1:;1J1Jl'lJ~1 ~tl n1ri1tl1f111ffi~ 
~1~nuiht'""tl~t;tJ1\l~1~U:;t\ln11L~\l'Vl1~2J1n~U "!I11'1f11'l12JIJitlLntl~ (Connectivity) "!Itl~ 
L~U'Vl1~LYhi~Jl1tJtU~~n11t;~~UL~mnUtlULntl~2J1~1n1C'ltJ\l~~12J11C'li'lJ't1eJ1\lL~i'li~ 
J ..J ~ ~ I ... ~ _ ! J( s-., ..J" s- .¥. 0 "s­
~U'Vl L"!I1Jl1~f"lm~t'U:;1J1J ~rlN"!I1tJ'Vl1~ L"'U U.J rlffi1J rlq2J (;I~tll'lLL U'l Ll'iU'Vl1~ L'Vl1~flnfl ~1Il'i 'lJ't~1 ~ ~ 

Ltln1~t Un1~L;1~~iU~tl1 rl1~~1 ~'lJ1 ~'ltJn1~L~UL Yi1~:;~~1~~~~1 UitJ1n 

.. ., .., .. ~ .., 
4.1.4 ~"'",)YI!l"t1!1"'''Il{)'''''Ufil7UYI' \J1~filtl1 

n11'l1~ tr~tl1 f1111L~2J"!Itl~2J~1ij'VltJ1itJij n11n~:;'t1tJ"r'l f"itlU;1~2J1 n~1 t'" Ln '" fII'l12J 

.; • I"''' ... ., J(.¥. " ... ., ~I ..I ..J ... 
~ULlJ~tl~ ~Un1ru~11't"'m1Ll'iUfl1~~'lJ~1Jl1tJ ~U2J~1'l'VltJ1~tJL1.JUC'lUULL~:;LUtl~'t1ntl1f111~2J 

., 0" II'" J ..J " ... ., ... J.....Js- ..I ~ 
n1~n1:;~1tJ (;I'l~~'Vl1 ~ ~2.I~UfI C'lUUJl1tJ ~ U2J~1'l'VltJ1~tJ~~ Ln I'I~UtJ'l'Vl1tlUL2Jtl ~"ULL"'" (Heat 



48 

" Lil\l~in Yi1lihn"'n'wa\lLu~f}~~i~~1\11\l1~uu~'t"U'u 

~fl~f}mnJfl",U~f}tJn1.jil1fuf}\I't"'f}f}n't .. ~ UiLLri 

4.2.1 n1'1Rn1!t1'1::UU.'U""I'I1l1!1tUaJ"'1~'rI!l1ti!l ~~(tJ't~LnU;fl~fln11L~\lY11~ 
" Jl1tJl\l).m1~Y1tJ1itJ li~ 4 LL~~~U~1 n11L~\lY11~Jl1tJl\llJ~1~Y1tJ1itJij 4 lUUUU ~f) m1L~\I 

LVi1 n111;1Cl(n1tJ1\1 n111;1Cl(n1tJ1\1tJ\I!Ji n111;1CltJ\I!Ji LLfl~n111;1ClfU~~Jl1tJl\l 

lJ~1':lY1tJ1itJ 

... -~ - ... ~ ~ il ... ~ ft1'l1.:J'rI 4-1 Pl1'l1.:JL lJ'I!lU L'rI!lUn1'1L"U'rI1.:J'lJltl.:Jun Pln1!t11l1!1 UaJ"'1~'rI!l1.!I 

41U~U (flU) 
... ~ ... ~- ... ~ ... ., 

aJm~'rI!l1.!I aJ"'1~'rI!l1.!lfIf'i aJ"'1~'rI!l1.!I aJ"'1~'rI!l1.!I 

uflh'rlrn'ipu 
~ 

1I!l1aJ UL'IfIf~'1 'l1111li)'l111 

t1<i::1I1Ui'l PI'i 
... , 

UfI'iU'rI'I U1.:J 
a-

".1 
... 

6,242 9,282 1,515 3,905 n1'1L"U 

n1'1ti 
~ 

° ° 4,547 3,124 'i"""In'i!l1U 

n1'1ti 
~ 

, 
520 1,856 15,155 7,029 'i"""1 n'l!l1U!lU PI 

,a- , 
n1'1 lI'1"!lUPI 2,081 7426 6,062 469 

n1;Li'l"ruti.:J 

1l1!1LU 
... ~ 

aJ"'1~'rI!l1.!I 

( '1""ti.:J.:J1U 1,561 ° 3,031 1,093 

\yj,h) 

~aJ 10,404 18,564 30,310 15,620 
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J11mUr~m1~1nLnU;fl~i'!"'1~iqj~1J11tJtUlJ~1~."tJ1itJ ~r.ftJUl~flUCl1lJ1!n~m~t1~ 
fl~J11tJl UlJ~1~."tJ1itJ t(;ltJ~flUCl1lJ;;fl~i'! ~fl~ n111;;!~1JIJ11tJl UlJ~1~."tJ1itJl U 1 rlU ~ 1 

1!n~m~t1uvii'!::lJ~1~."tJ1itJiin11Vi1n~M1lJfl::hih~ 1::tJ::L'li'!1lum1Vi1n~n11lJU1uLYi1't~+ 

n 11 L~U'" 1 ~J11 tJt UlJ~1~'" tJ 1 itJ ii n 11 L~U'" 1~ t(;l tJl;; tJ 1 U Yi1~U:: 't~ uri 1Cl4' n 1tJ 1 U 

1Clr.fn1tJ1UtJU~ 1CltJU~ LLi'!::1ClfU~~J11tJlUlJ~1~."tJ1itJ ~1fll;m1L~ULYh Ufln~1n;f6~'t~ 

~flUCl1lJ~~1::tJ::"'1~lum1L~u"fl~1!n~m~nJ11tJlulJ~1~."tJ1itJ~1lUU~i'!::rlUiim1L~U"'1~t~tJ 
'I~ ..I,., ''I ' ....... 0 _ ~ ... ~ I _ I'" .. ., " .. 
~"II1::tJ::"'1~ L~i'!tJ L.,,1 L~1 LUUIJli'!::'lULYiflU1lJ1LuffiUL."tJUmrui'! ~ui'!fltJm' fIl 11tJ flU L~flfln L'~ 

., 
J11tJ~i~m1~fluCl1lJ;;fl~i'!~1n1!n~m~nJ11tJlulJ~1~."tJ1imi~~lJ~ 4 U,..~ ~4'tJUiU1 

1 0 ... ... , .,J..I ... ~ .J 1 ,... 0 ~ ..., 

1::tJ::"'1~ um1"'1n~n11lJlJ1f'l~f'l1L~i'!tJ."unJ'ln~¥'l'lU ~qjL(;lU"'1~Ui'!::U1"I1fl~i'!~~n~1'llJ1 

~LfIl11::mi~mnli'!~tJ~fltJfh'''l1fuflU'tl'lflfln't'~~1nmffi1n~n11lJ,rU1 ;~;f 

.. _I'!" .. iL • ... ., ~ iL Pl171./1" 4-2 n1'LlJ'!JUL"!JU7::!J::"1./1L"'.!J un1"'1n"tn'UI'I'i)./IUn"n1!t1111!J U 

~"1~"!J1.!JP11./1' 111!J'lU 1 -lU 

... ., iL • ... ~"1~"!J1.!J 7::!J::"1./1 un1'''1n''tn''~ 
.. . ., 

L"'.!JPI'i)~U (L~PI') 

lJ~1~."tJ1itJ~tJ1lJ 800 

lJ~1~."tJ1itJI'I1Uf'l1u.,,~t1~tJ1::~1uij 1JI1 1,200 

lJ~1~."tJ1itJUL11'1'l1 1,800 

lJ~1~."tJ1itJ11,Ji!l11'Uf'l'hl."f U1~fIlfi1 2,200 



n1'Lu,!I'UL;i!l'Un1,ufI"utitl!lrh'llR17utlu\"tltln\'IIiiIil1nn1,1'll1il' 

Kg-C02 

3500 
3000 
2500 
2000 
1500 
1000 
500 

o 
L~U 

).J"'1fjVltnfltJ11'!1Jl!]11'!1Upih.lVlf 1J1-31'1111 I 177.59 

).J"'1fjVltnfltJUL'l~'l'l 145.29 

).J"'1fjVltnfltJ,(rujSih.lVlnL1~ tl'l::~1UiilJl'l l 96.86 

).J"'1fjVltnfltJ~tn).J 64.58 

• a.lm~"!J1.!J.!J1a.1 

... .... 
a.lm'l"!J111!JUL'l"'l'l 

r.i'n'1t.J1U r.i'n'1t.J1UtJUIJ1 'lt1tJUIJ1 

39.96 I 532.76 I 1,065.50 

32.69 435.89 871 .78 

27.79 290.5 581.19 

14.53 193.73 387.46 

• a.I~1~"!J1.!J"1uflllu,,rn·lIIIu t1r.:.1uilfll'l .. ..., .., .. ~ ., 
• a.I~1'l"!J111!J'l1111l11'l1"'UfII'lU"'l tJ1~fll1I1 

...... _r.!" ~I _I'" , "I "I' ~ 
LLUUlJlIYI 4-1 n1'LlJ'!I'ULYI!I'Un1TlJfI"lJfI'8!1n1'11R1''UtlU ~"tltl" ~"II"1il1nn1'1I'l1Iil' 

'lt1fu~-3 

('Yifl-3-31U't~~h) 

133.19 

108.97 

72.65 

48.43 

(Jl 
o 
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eJ ~ n11 LmtJU L YI tJU n 11t1~ c;ttl~'fltJ n 1'111'l1fu'fll.lLc;t'fl'fl n L'II ~'"I1 n n 11if CUtU fl1tJ"1.I 

'-J~1~ 'VI tJ 1 ~tJ ~ U ~ 1 n 11if CU '"11 Lc;t tJ n 11"; 1t'lror n 1tJ 11.1 Lill.In 11if CU'"l1~t1~ ~t1~'fltJ n1'11 

1'l1 fU'fll.lLc;t'fl'fl n L'II~'fl'fl m .. I1'i1'fltJ~~ c;t ~'J'flth,!J n11t1~ c;ttl~'fltJ n1'111'l1 fU'fll.lL~'fl'fl n L'II ~fl1tJ"1.I • 
'-J~1~'VItJ1~tJ~tJ1'-J iI n11t1~'fltJ n1'111'l1fu'fll.lLc;t'fl'fln L'II ~m'-J1n.1 14.53 Kg-C02 LL~:ifCUIill1 Lc;ttJ 

" " , 1"1 .r. ..11.1 1.1 ' " , ~ ~, ..I." m1 ~'II1C1tJl.I~LlJl.Im1'&4CU'"l1'V1 ~c;t ~'fltJm'll1'l11U'fl1.l ~c;t'fl'fln ~'IIc;t'fl'flm.n'-J1n'VI~'" ~'J'fltJ1,!J m1 

t1~ ",t1~'fltJn1'111'l1fu'fll.lLc;t'fl'fl n L'II ;;fl1tJ "1.I'-J~1~'VItJ1~tJ11'11Ji!J11'11l.1fil11.1'V1 f U1,!J filfl1 iI n1lt1~tltJ 

n1'11fil1fu'fll.lL~'fl'flnL'II~tll'-J1n.1 1,065.5 Kg-C02 

4.2.2 n1,'i".~~1u~1n\Y4;h/l1!1'U'il1"'1'Ll!1U ~rortJL~LnU;'fl~~n/w";~~,!J,!J11.1 

'"I1mfil~,!Jtlfu'fl1n1f'1fl1tJ"1.I'fl1fil11 '-J~1~'VItJ1~tJ i,!J 4 LLtA,!J~U~1 n11";~~,!J,!J11.11il11mfili'fl,!Jtlfu 
'fl11'l11i1 n 11t1~ c;ttl~'fltJ n I'll fil1 fU'fll.lLc;t'fl'fl n L 'IIlbJ L Yl1 nl.l ~rortJ L~ LnU;'fl~ ~ 1K'J'flth-31il11 n1l1.l1 c;t 

,"'fl,!JL1tJ1.Ifl1tJ"1.I'-J~1~'VItJ1~tJ L~'flLYltJUnUm1";~~,!J,!J11.11il11nLfil~,!Jtlfu'fl1n1f'1LL~:~-3eJ~n1:'VIU 
, .... , L L' ., J 

lJI'flm1Lnc;tm'llfil11U'fl1.l "''fl'fln 'IIc;t c;t,!J1.I 

./' ..I" .oj 

64 - ~1.I'V1~'fl,!J Lffi 1.111 1.11 ~ ~111,!JUJIJ11 

.I' ..I" .oj 

96 - ~1.I'V1~'fl,!J Lffi 1.111 1.11 c;t ~111,!JUJIJ11 

./' ..I" .oj 

120 - ~1.I'V1~'fl,!J Lffi 1.111 1.11 c;t 1J1111,!JUJIJ11 

./' ..I" .oj 

160 - ~1.I'V1~'fl,!J Lffil.l1l1.l1 c;t ~111,!JUJ~1 
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l1'1tJLUlJ~'1il'VltJ'1itJ eJ~n'1~Lfl1'1~~;tl~~'nU~'11tlLLuum1i'V"t1t11~LI1'Vl1t1tJUlJ!ijeJ~,hL~Ln~ 
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fl'1 1UtlUL"'tltl n L"JII'I~.fUU11tJ'1 n'1 fII L'!lunu 1IU'1 ",iuYl1Itl~tl'1 fl'11iji "'~'lULLtl1~U~tln'11 
tI ti l'" .. ~ ~ .. I" J..J :: ... .l'..J" ... 0'1"" '1~ 
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1.Un'l1L~U'Vl'1-.1 
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1~tJ~tJ1'l~tl'l1.1 
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.. " .., ....,.., .." .,.., 
1) n1'l'lLA'l1~,.n1'l'l1.u.1~'il1A1'l1J"1'l"!l1.!I"1f1l1l"1fUA'lU"'l \J1~A.1 (U~ 

t,.J.i) L~fl'ijLf0111:im1'l1':)~':)fl1f01111J1L'lru~~1'ijVltJ1itJ11"l1Ji!l11"l1Ufl1UVlf 1J1':)f01~1 (~.:)l~tl) 
, " "" , ,... ,..,.. ..." l' .J...... .J' 

V.1J'l1~J11V.LL'lfill~fl~~'lU ~~C\l~f01'l1~1~1U1~LtJU Lv.11:~m1~11':)~J11V.LL'lfill'l'if)~Vlfill fiII.:)U 

1. m11;hJ1:LtJ"DU~1nl1uWl~qj v.1J~1ijmnJiJn~uW1J1L'lru~flllI1LL~:~fII 
., 

LJl:1'ULJln m1L~flmJiJn~uW1J1L'lru~fllt~LV.11:1J1L'lru"'.:)mh'l"l:'t~ru~Vl~V.~LL~':)LLfiII"'LJl~fl"'vl':) 

1'u LL~:L~fl mJiJ n ~U'l~1J1L'lru~ fII LJl:1'ULJln LV.11:1J1L'lru;.:)nfh'l 't~f1J~Vl~V.~"lIfl':) LL~':)LLfiII "'{fill 

tu'II'l.:)ti1tJ ;.:),ru~flUiJn~u't~1J1L'lru;.:)n~1'l ~U'l~~:Yi1wu1~n1fl':)LLfiIIfiII~1fl~n",rfuLL~':)LL"'''' 
., 

~1n~1U1JU LfilltJijrt~t1J"lIfl,:)~U't~LilulJi'lLLU~':)~J11V.LL'lfill~fl~t,"LUU"l1nm1to\lnn~",u1LL~: 
~ .J, .J'l1''' " .. .J .., ,,, " ~ .J.. ", " 

f011tJU1Vl ~1J ~~Vl I'1f01flf01'l1~LLLJlnLJl1':)1:~'l1.:)~ru~IJ~VlL~Ufl ~1JLL~: ~LJlY1~ ~1J ~filltJVl1J1L'lru"'1U ~~ 

" ... ...J.., .. " .., , .J' ,~" 'l" " 
Y1~ ~1J"l:~~ru~IJ~VlLtJUm1~ru~IJ~"'1U1JUL~UflY1~ ~1J~1n Ufln"l1nUm1 ~'D~U ~"lIU1'" ~~C\l 

0-

LL~:"DU1"'n~1':)uiJn1J1L'lru1fl1J 1 fl1m1 ~:''ltJt,"~J11V.LL'lfill~fl~t~~U't~uu1 Luun~1fl1mfll 

J11tJuflni'l 'tu LL~'l t1J'~fl':) ~u't~!T.:)'II'ltJ n1fl':) LL~':) LL'" "'~~:~fl':) ~':)~1!T.:) ~'l ~U L"'tJ ~N Lilum1 

i1f).:)num1'htJLVlf01'l1~1flU~Lnfill~1nLL~':)LL"'''' ~':)Lilum1~"'f01'l1~1flU~Lnfill"l1nf':)~"''l':)fl1~~tJ 
LfilltJ~N 

'''.1 ~ ,... .. , .J'.J"" , '.1" .. .. 
2. m1 ~ "lI1J1: LtJ"lIU~1 nv."lI f01q~ "'U V.1J'l1V.UVl~'lU ~ ~C\l1JiJ nv."D f01q~ "'ULV.11:V."D 

f01q~~UYi1~lb~tum11'J"'i1JLfl1,f1"l1nt~~u~11:L~tJYi1t,"1:"'1J~'l~uij~ru~lJij~1n~1fl1mfll 
~1n 

3. m1to\lu1:LtJ"DU~1n~~ LfilltJflflnLL1J1J~J11V.LL'l"'~fl~t,"~~~fillthU1J1L'lru~LUU 

~f1"'riflU~~"'Lo\I1~I+l'lfl1f0111 L'IIU tl1i~'t~ ~1fltn~1:;1J~'l~U ~:Yi1t'"'t~f1Jfl1n1f11~ij~ru~lJij __ _ _ ..L •. _ ... 

LUufl':)~1n~J11v.LL'l"'~f)~ 

. 4. m1to\lu1:LtJ"DU"l1n~1:,f1 ~1:,f1~ijf01'l1~~n 1.5 ~~1 ~1~11tlt;LiluLL~~':) 
" .. ,,,... "~,,, ..... " ~.J.. .I.J 

~11':)f01'l1~ LtJU ~ ~n1J~J11v.LL'l "'~fl~ ~"'tJ m1 L~n1:LL~~~V."'~'l~U1"J1fl':)U1Vl LtJULL~:LL~nL1J~tJU 

f01'l1~ffiun1Jfl1mfllLL~'l~fillf01'l1~LUUL;h~IJi'lL11 
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2) n1'~LfiI":;~Liu'n~.'Yr.t'111!JtU~~1~'rI!J1i'!J"'!frlLJ"'!fUfil;U'rl; tJ1~fili1 

(U~t ~~) LLeJ'W\!'l'Wr;i,m~'l'l ~1.Jh~'l1fil'l c;'I~'l ~::~'l~'l1Clt1'l'W'ltl fil'l'l~~::"''l n lihLn ~1;;\!'l'Wi.1I~1 n 

~'WLL~::~1~'l1Cl''ltl~ ",m11 ;;1Cltl'WIJ!~'l'WtJ fil fil~~\! i.1I L"'tI~11\!~ tJI~'liln un ~l;;\!'l'Wl 'Wmnr'W~'l 
l

s- ,J .,J.I ... .1 ., ,J''''; ,... ls­
"lI1::UU'!I'W\'i\! ~'l ~"lI'WYllJ~fl "'~ ~fi~LL~ ::lJ1::~tI "'~'l n'!l'WL~fl n~'l'l Cl\l LL 'W'lYl'l\! n'l1~ '" n11 "lI 

.. ,J .,J ~I i.. Ii. s-... ...;... S-.,J ., 1 s- ... ,0 
1Cltl'WIJl\'i'l'WtJfilfil~ LL 'W'lYl'l\lYl LlJ'W lJ "'flnu 'W'lYl'l\l~'W\I filfl m1~1'l\lYlfin ~Lfi'NfifllJlfl~'l'W'l'W 

,rnii1n~u~::tJfil~'ln1L~fl~,ru~~'Wl~,rn~n~LL~::tJfil~'ln1~'l~nfl~1'W~~'l~Yltl'litlU~::hJiJ1fl\l 
... s- ~I 0 ",J .,J ~ "I ... ., ...J. I 
L(;I'WYl'l\l~'l~'lnU1'W LlJ'Wm1~(;I~'l'W'l'W1Cltl'WIJl\'i'l'WtJfilfil~YlL'lI'l~'l ~'W~~'l'lYlm~tlU~::"D'ltllJ1::LYlfll .. 
tJ1::~J(;Ifii\!\!'l'WU'l~'WYl'l\l~fl~ 

1:: LijtlU'!Ifl\!, (;I 1fl1Clu1m 11 'W~~'l-~Yl tI 'litl L~fl~ LtI\I n'Wflth\! LU'W1::UU u~::, (;I1fl1Cl 

... ,..I...., ,J' .,J ,J ... 0 ,s-ls- ..I ., .¥. 
U1m 1fil'l1flFJYl L(;ItI'l nUfi'WYl~fl (;I 1Cl \'i'l'W n ~ 'l\l L fiflfl'l'W 'ltl fil'l 'l~ ~:: (;I'l n LLn ~ 11\1 'l 'WYlfi nfl'l f"ItI'Wfl n 

.... ., s- ,., 1 S- ... ~ .l' ... .,J, .. i.!'''' ... 
~~'l'lYltl'l~tlYl'l\l'!l1~1Jl1\!1::~Uflflnuuu ~~\1 U~::fi'WeJ'lYlUlJlnIJl1\1~'l~'l1m~'W II"I'!I~L~'W Lfifl 

.. ...... s-. I s- i. s-.,Jl s- , :r ...; "I s- , s-
"lI::~fl fiI'l1~ L1'l1Cltl'Wj;l U1L'l WYl'l\!'!I1~lJ~ n j;l'W ~Yl ~1~ L\!'l~fl\! w\l Cl'W'W L fifl L ~ffi L\!1 U~::~l1'1 

" 
~Jl'l'l::U'l~U1t1Un~;;\!1'Wu1L'lW'(;Iffi1CltJ1::~'lYl1\! 

...... .,J ",J 1"''' ls- ... ·I ~... ~ 
~ c;'I1::LUtlU'!Ifl\lYl~fl c;'I1Cltl'Wj;l\'i'l'WtJ fil fil~Jl'ltl 'W~~'l'lYltl1 ~tI ~~lJ1::\'iYlfiJl'lfi Lc;'ItI 

o ~I .l'.,J ",J .. ~ • 1..1 ...; ~ ., 
m~'Wc;'ILlJ'Wfi'WYl'"lfl~1Cltl'W(;l\'i'l'Wn~1\11flU 1 L'!IIJl~'Wtln~1\1m1",n~'l (ZlJYl4) U~::L'fl~ LtI\lnU 

1::uU'!I'W~\I~'l~"lI'Wl 'W~~1~Yltl1itlflti1\1 LU'W1::UU fl1U'l\l'"l 1 ~1flfl1'"11;;1::uu park and ride 

n~'l'l~fl '"Iflc;'l1Cltl'W1Jl1U~'"Iflc;'l1Cltl'W~~'l'Wn~1\1 '"I'lnJu~\li~'"I1~fl~'ltl{n1!J1'W~Yl'l\l 
~~'l ~Yltl 'l itl {c;'I L1Jl1t1 ~ i. ~ ~ 'l ~fuu 1m 1LLn ~1;\I 'l'W~ L~'WYl1\! ~ 1 ~'ltl 1Cltl 'WIJ!~ 'l 'WtJ fil fil~ u~::Yl 'l\l 

....., .l' .,J .. J tl ., , ~S-... i.. 11 
~~1'lYlm~tlfl'l1fil'lUfl~fi'WYl'"lflc;'l1Cltl'W(;lLfifllJfl\ln'Wm1'"1flc;'l1Clfltl1\! ~1YlfllYl'l\! u~::~n~'l~ lJ 'W • • 

.l'.,J ~_! i.s-
fln 1fi'WYl '"I'WU-I~1~'l1Clfl'lU"l~ c;'I 
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'I " 0.,., .J 'I .... ., ./' .JtJ -
2. fil'J1 ~~fil'J12J~1filcunU1::UU'!IU~-32J'J~"JIU ~U2J~1'JYltJ1~tJ~1n~UYI 1::ntlUn~n112J 

tl~~1-3Ln~~1nL'!I(;llintl1~tJ 

- ~1;-31uf4'JU2J1n iJItl-3n111 iHj n11L~2JYl1-3L~uij~i-3fil11~fil1tlufilq2J'V!n,C*I 1 U 

... ., .. I a .; .. ..../'.J 
2J~1'JYltJ1~tJLL~::L"JItl2J(;ltlLiJU1::UUfil1U'J-3~12J1nYl~C*I LUtl-3~1n~/n~1l'"l'UUU1-3~UYI 

U1-3nq2Jtl1 fil11 U-3'!11 C*ln11L~tl2J LtJ-3 tJ\'J tJYI 1-3 L~uij~i-3 fil1 titll ~ Ln C*lfil'J12J UJ,;Itl L Utl-3 '!I tl-3 

.¥. ~_!''''./' .J 
n11~CU'"l1 LL~::fil'J12J lJ.j(;ltlLUtl-3'!1tl-3~UYI 

./'.J ", , .. " tJ "~,, S -'I - ~UYltl1'"1~11-312J L-31LLnYl1-3 LC*lUC*I'JtJn11 ~n (;lU ~2J~tl-3~-3'!1tl-3Y11-3 LC*lU ~ U 

im~tCl.l::'!IU1ULtJnUYl1-3L~U(;l~tlC*lLLU'J ~-3Utln~1n~::1~12JL-31LLa'JU-3,l'JtJ~11-3~111'J::"h 
.J ... '~'I" ~1'!¥1 , ... 

~U1tJLL~::U1ffi1n1f11Y1C*1LLnro! ~"JI-31U~I1ILuUtlm-3C*1 
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4.4 n,-nl'L.UtlnJLLUUn,,'),~rr~~~'~"!I'''!lLL.~nJLLU'l.Jn'l.J'l.J.'''It;t'Il'!lLU u u·~ - .., .. 
~~',)"!I'.!I"L ~~~.~ 

_I -..,., - -~ 4.4.1 n"tI ~ uf.l.n't')t;t!l",ulJ~tla'lJ"!ln"~ 
... 't " .. .l' ..I~ .. 0 't....¥. ... ... 1. f'l'l1'ltt.'l "UJViU'Vl\'lL'tJ'l'lt'lU'lU'-I'ln UL'IJIVintl'lI'ItJ (~tlVin) LL~:;lJ1L'lru 

't 
1''' .J ~ .c 1" ... ... 't" .. .l' ..I~ ... 0 

nrtLf'ltJ\I LlIU ~Ntl'l~'l1 ,\It\tlt.'lf'lrttl\llJltlLLU'lf'lt.'ln'l1'ltt.'l ~'-IViU'Vl\'lL'm'lt'lU'lU'-I'ln 

.l' ..I~... 't" 't~..I .J .. .l'..I ~ 2. tltlnLLlJlJViU'Vl\'lL'tJ'l ~lJItllJt\Utl\ln'l1 '1I\1'lU'Vl~~'ln~~'ltJ LlIU '-IViUYlU\I 

~'l~flJ~n~tlu~hu~U\litliiiu~tltlnrhfl\ln'ltJ LL~:;~'lUn~nn'-l LUUtJ1U ~\lLt\1'-1'tihnt.'l 
't" 't.l'..I ! n'l1 ,\I'lU UViU'VlUU 

3. L ~'-I tJlu L~~'tiH'-I L\I'l 't U'-I~'ltj'VltJ'lfltJ mh'l ~tl ~'t 4i\l'lU~'lU'-I'l n tJltl\l n'l 1't uii 

n'lru~n tJlu L~'t ~ rU L ~'-I L~'-I L ~tl L ~'-I 1'-1 L\I'llJUClUU'l nL~U,tl\l'-l~'ltj'VltJ'lfltJ L ~tl\l~'ln 

t\ll'lViU~'UUClUU'tU'-I~'ltj'VltJ'lfltJlJ'l\l L~U'Vl'l\lJ\I''l t.'I1'-1 L\I'l~'ln tJlu~~\I t./~ 't U''l " f'l'l '1 '-I 

1'-1iu 1tlU LL~:;hh.i'ltf'\J'lt1 ~\l4itlt\tU;\lmh'l~'lut\tlt.'lf'l~tl\lnlJLLU'l~"'tUn'l1't4i 

U1:; ttJ',r~ '1 n\l 'l'WJij t\ Cl'lU IJItJ n n'-l"JI'ltJt\l1\1 t\ll'l'l :;ti'lt\lJ'ltJ 

"'t~.J. ... .., If' _I' 't" ... .l'..I " 't 4. tol '1I\1'lUrt'lU'-I'ln'-lf'l'l'l'-lL~U'l'l ~'-If'l'l1lJ~tltJ ~'-IViU'Vl1n1'l\l U 

'-I~'ltj'VltJ'lfltJ1i11'-1 fII'lt\ 1J11 ~UtJl'\I~ IJI LL~t\UlJt\,.U 't uii n'l1UflJUt\l 't ULn t.'IU1:; ttJ,,rLL~:; 
.c 1'''' ... • I'" _ I .l'..I't".... I ~ ..! 't l' " 

t\'ltJ\I'l'-l '\It\tl " f'lrttl\l nlJLL U'lf'lt.'ln'l1lJ1lJlJt\lViU'Vl ~Lnt.'llJ1:; ~tJ'U Yl\l UPI'lUn'l1t\1'l\l 

.l' ..I... .c.c ~ .l'..I" ... 'I~. I ~.. ....Of .J 
ViU'Vl n~ n n'-l L Vitl L ,tl'-l ~tJ\lViU'Vl L ''l~'l nUn'l1 ~'1IlJ1:; ~tJ'U~'ln\l'l'WJ'-It\ Cl'llJ IJI!Jn11'-1l1'ltJ 

", .l' ..I " 't,.c.1 .. 
t\1'l\lt\1l'l'l:;U'lt\lJ'ltJ LL~:;n'l1~ t.'IViU'Vlt\:;t\'-I f'l'l'1'-1 ffiU'JIU'l '" ~'\J L Vitl~ O'IlJ1'ln!)n'l1ru 

, ,,~.. .. ... .1' 
Ln'l:;LL ~\I f'l'l'l'-lffiU ~t.'ItJ'-I1'ltJ~:; L tltJ 0'1 t.'I\lU 

.1'" .1 .. ~ 't"'" , .c .l'.c ~I .r..l 4.1 lJ1lJlJt\l~'lUtlULlJltl1~'U ~'-IfiI'l'l'-l1'-11U'-I'ln'JIU LUtl\l~'lnLlJUfiU'Vl 

..I "'t~.J. 't"'" ... ''t....¥. 'l1'-1,.'-I'Vl tol '11\1 '1 U l'I'lU'-I '1 n ,~ 0'1 n~ n 11'-1 LL~ :;tlFJ UL 'JIIJlVi ntl '1 r1tJ t\ 'l'-l'l1Cl 

IJItllJt\Utl\ln'l1't4i\l'lUL~LUUtltl'l\l~ 
• I'" • I .l'..I ... l'... "'!'I ..I..., , 

4.2 lJ1lJlJt\lfiU'Vlt\'l1i'l1ru:;1'-1t\1:;U'llJ1L'lru~tlfin LlJU'VlVint./tlU-tl'lU 

... ~.c .l' ..I ..., ''t ....¥. ... ,.c ~'I~ 
~U\I\'ltl L Utl\l~'lnViU'Vl t.'I\ln~'l'ltlFJ UL' IJlVintl'l r1tJLL~:;'-I f'l'l'l'-l1'-11U ~ ~'1I\1'lU 

t\'l'-l'l1Cl'-l'l't;\I'lUL~t\:;t.'I'ln 

4.3 L~'-I1'-1L\I'llJ1L'lru~'lU~'J'l Main StadiumLUUt\'lUt1'J111'lfi~'l~flJ 
0... .I .l' ..I ... , ~1"'.l'..I.c..l... ... 'I~ ... 

tltlnn'l~\ln'ltJ LUtl\l~'lnViU'Vl O'I\ln~'l'l LlJUtlnViU'Vl~U\I'VlUtJ'-I~ 0'1 ~'1In~n1ffi LL~:; 

't4iLiJu~'lUtltlnri'lfl\ln'ltJLL1n~'-I ~'lUtiULlJltlft,U LL~:;~'lU~'J'l MainStadium 

ClntltlnLLlJlJ~'l~ruffi\lrun'l1't4i\l'lU'JItl\lm4i\l'lU~'lU'lU'-I'l w w 
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tI 
.. tI J.J - :- II ~ - 1'1 J.J.. , 

4.4 1'U t\lYft.lYl~1fi11CU:::nn..l1~t.l1tl1"11~I'I)J'U1~11LlJt.lYft.lYl'Ym~tlt.lU~::: 

- _:-..1 J.J .. , .. .,Y. ~'I'" .J~ ,.J-
~1t.1n"l n11)J1)Jt.l1 L t.ltl\l~1 nYft.lYl 1'1\1 nfl1'l)J,., mJ/11YfYl\l ~ t.lL1tl\l'!ltl\lYll'l\l U~:::\'i\l L~1)J 

/11Yfin~cU'!Itl\l)J~1~YltJ1itJ ~1)J11Cll, LtJt.I~t.I~( "'n~n11)J U ~\ll ~).j\~ 
1I'1~ ~ 'IlItI .. tI J.J.. , 1'1 J.J~.. '1,0 .. 

n) ~ ~"D\l1t.1~tl\ln11 ~ ~ 1'U t\lYft.lYlIMn~1'l LlJt.lYft.lYlrfL'!ItJ'l'!lt.l1 '" ~ ~CY~1~1'U 

.., .J... 1''' .Of .J, ~ 't.~ J.J tI 0 

Yfn~tlt.l)J1nYl~'" "II\I~tl"'''rttl\ln'U~/11YflJCY~1Yl '!I1"")JL\l1~1n~t.I U.J '!I1"'Yft.lYlYf'U :::Yl1 

- ,.. 11'111 ... ... ~ J.Jl! .. 
n~n11)Jn)Jnt.l'!ltl\l~ ~ "II\11t.1L Yftln11L"IItl)J ~tJ\lYft.lYl L 'D1~1nt.l 

'!I) ~l;\l1t.1litl\ln11l~tlf'Utlt\l~t.I~i\lmh'l ~l;\l1t.1litl\ln11l~~t.I~~t.I!fn~1\1 
'!Itl\l)J~1~YltJ1itJLtJt.lu~fi\ln)J11t.1~1 i\lt11t.1'ltJfl'l1)J~:::"''ln u~:::n~n11)JpJu'U'U,j1\1 1 

L ~tl LtJt.I~Yf 'Uti:::, )J~)J U ~\ll ~).jl t.I)J~1~YltJ1itJ ~ :::\~\).j litl\l L~t.lYl1\1tltln \tlt.ltl n 

- ..... 1''' II - ... 
)J~1'lYltJ1fltJ "II\I~tl"'flrttl\ln'UUt.I'lYl1\1n11~11\1''''1'l)Jn~n11)J (activity node) LYftl 

L~tl)JLtJ\I~t.I~U~:::L~tl)JLtJ\ln11iCY"l1 

4.4.2 n1'.ttlu.n1'~~!lii'11l1lt!ltJ1!1'1ln1'tJ;"1'~"n1,ii'11ln1'tl1f;nV 

".~':I11lLL.::.~L.;JJi~LL';)"'tlJJ 
1. tlf'Utlt\ltl1:::~Ylfi/11Yf"lltl\ln11~1Lilt.l\l1t.1l'11)Jt.lLtJ'U1tJ"\lL~")Jn11tl~fn';Ufl:::tl1:::~J", 

Yfi\l\l1t.1"11tl\l 
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'l! ''t..... .! .! 't" ., .. .! 

IJltltJ~'l.ltl~ IJltll'l'l1'-1 I',tl,m11 tl11'l111Jl1~11l1tJ 'l.l'-l~1'lVltJ1~m Yitl~tl ~L ~'l.lt1~n11tltln mJtJ'H 

, ....." .J' 
~~'-I ~~1'l.l1::Wl1~ 1'lt;)1'-1~1'-1 flt;)1'-1 L ~'-I1::~'-IntJ~1l1YiIJ'-Itl1 n11'1 LLtJtJ1tl'l.l'll'l.l lJl~tl"Iiij'l.ln11 

• 1 ...... !: l' ... .. " " .,J.J', 't~"'''' ..." 
lJ1::~tJ l'lYi~~~1'l.lL ']J11'1'ltJ n'l.l L Yitl~11~~1l1YiLL'l I'I~tl'-lVl LtltllJltln11 ']J'II'lIJILL~::n11L1tJ'l.lZ"tl~ 

Un~nM11l1tJ't'l.l'-l~1~VltJ1fltJ 

1 ) tJn.1'~ "n1'~~1l1!1L UaJ'M11Y1!11.!lL \\,ilntJtJ"lta U!ltJ LLtlZtlZtl1" 

...... 't .... ... 't" il ...,J "!: .. 
m1liiJI'I~~1l1tJ U'-I~1'lVltJ1~tJ ~L U1::tJtJ1::LtJtJtJVI~'ltJ~1'-1 ~1tJlJltln11L']J1Cl~ LL~:: 

.! ...... " "',J.J' 't 0... 0 

~"L1tl~ 1'l'l1'-1~~tJ'IItJ'IItlU 1iij::'-I~'lUlI'ltJtltJ1~'-I1n un11tJ1 t~1n~1 LL~::n11V11 fl'l1'-1~::tl1 1'1 

.1' ... 't,J .J'.,J, .,J , 't ...... 'il ... ",J 
UtlnIiij1nUm1'l1~~~tl1fl11 U~'lUYiUVlIJl1~1V1tlfJIl1tJ U'-I~1'lVltJ1~tJtltJ1~L U1::LtJtJU tJ~~~~~ 

Vl1~~IJl~VltJ1IJitlUn~nM11l1tJ'tU'-I~1~VltJ1fltJ't\4Ln"~1Jl~1ilnLL~::fnM1fl'l1'-1LilU1::LUtJtJ 

2) n1,~,,;fu"tJ;n1'LLtlZtl1fi1'NtltnflL\\'LiJutl'fI.~U 
u 

.J'.,J.. .J'.,J .I~_ 't ..... 'I",~ ... ~ ~ 
Yi'l.lVltJ1m1LL~::YiUVI~11i11"Aw/'flIl1tJ U'-I~1'lVltJ1~tJ LI'ILLn LNfl1'l LNtl1~11LN 

.J 0 .J' .,J... , il.J'.,J.,J, 't"'" .1 '11" ... :: ... 
lItl'-ltJ1t~ YiUVI"~n~1'lL UYiUVlVlntl ~Ln""tJ:: LL~::fl'l1'-1~nlJ1n LI'1~1tJ "~UUm1tltlnLLtJtJ~~ 

L~tl4'''m1~u~tJi~n~1'l't\4tlfj1'l'-ln'l.lLilul''~'lU 1it::'II'ltJ't\4~1tJlJitln114'''m1 ~LL~fnM1LL~::m1 
o _ ... 'I" " .,J, 't .. ... ... .1' 
"'1fl'l1'-1~::tl1'" ~'llittJ LI'ILLumq'-ltl1fl11V1tlfJIl1tJ U).J~1'lVltJ1~tJ ,,~U 

•• • J'. ~ 
ntlaJYI 1 ntlaJ"UYln1,,,n1!t1 • • 

, .J'.,J ~ .. .J' .,J.,J ... ~ 't" il .J'.,J ... 't ~ ::'t 
nq'-lYiUVln11",n~1 I'ltl YiUVlVlUn",n~1 'ilL UYiUVI~~n un11",n~1V1~ U 

" .. ~ l' .J' .,J ....,J.. , ... 
~tl~ L1tJULL~ ::n111'1nM1I'1'ltJ lJlUL tl~ lJl~tl"IiijUYiU"'~1U~1m 1tJ1~11"'lJl" lJltlntJ 

un~nM1LL~::tl11iij11!itlti1~'tnfl;"tJ1::ntltJ~'ltJ tl1fl11~tJU tl11'l11tl'lU'ltJm1 

" .. ~~.. ..-1''' .... 1 ~.,J 
~tl~~'-I" l'Ium VI fl L U L~tJ~11~UL VlI'I LL U'l fl"'UL UUm11it "n111lJ LLtJtJn1'rlntnVl 

• OJ OJ 

Lilum1~tJU1'l'-l (Multi- Disciplinary) LL~::4'''\4tl~~tJU1'l'-l't\4iiflCWl1''''~ 

L~'-I1::~'-IntJnliijnn'-lm1(1tJU LL~::iit1lJl11m1't;~1U\4tl~ (Occupancy Rate) 
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... • .1 .... .., .., ~ 

nt!3J" 3 nt!3J"u"~·UI~.::tlu\JtI,.un",.n1!t' 
. j'..I..... .. ~.. ./' ..j..j...... ..j.. ..." 

nqlJYn.lWlliltJLL~::~Uu~~Um'1l'1n~ fII'£l 'YiUYlYllJnliln'1'1lJYI~Uu~,.um'1L'1t.JUl 

tUlJ~1~Y1tJ1itJ lJl~'£l~IilULilu~'luu1m'1L~'£lt~Ln~m'1t~~lJltu~lJ~1~Y1tJ1itJ'~'£l!h~ 
~.I ~ ./'..jAi .. %. .. ./'..j ... 'I ...... ~ 

~lJ\I'1N lJ'1::n'£lUI1I'ltJ 'YiUYI¥'t'lU'Yi n'£l1 "tJ'1'llJCl~'YiUYI~'1n''U"11tJ LUlJ~1'lYltJ1~tJ L'1IU 

" ~" ./' ..j 0 .. Ai ... 'I . ... .. ..j ..... " ... 
'11Ul'l1 '11U'£l1~1'1 'YiUYI~1~'1tJ¥'t'lUU'1m'1 LUlJ~1'lYltJ1~tJYI~~lJ~~1UnUm'1L'1t.JU~N 

.1'" - ... ./' ..j..j ~I ... • I ~ "..j ... 
''£l~'£l1f111'1lJ!JUlJlm'1 LL~::lJ'YiUYlYlLl.JUl1U~'1nlil''£l~m'1LLlJ~~'£l~fi\fII'l1lJlYILnt'lIil1nn1'1 

... .. 'I" ... ... ~I .,~ ..... ./'..j'l ' , ... 
'lliltJLL~::m'1 L~U'1m'1Yl1~'l'1m'1LlJULL~~~'11tJ 11I''£l~lJ~1'lYltJ1~tJ 'YiUYI LULLlJl~::nqlJlJ 

LLU'l;it'lt~Lnt'ln1'1l'UIil'1LL~::;)t'lIJi'£lriUfl1tJtu~~::~'ln L"lIU mni1Y11~L~UL~'£llJ~'£ltJYh 

(Sky link) L~tJLilUYl1~L~u~ih::tJ::Y11~L~lJ1::~lJ~1~iun1'1L~u UJlJl1nLLt'lt'llJl1mJu 

.. .., ...... I' ~ 
3) n,w'm"'iI"n", .. '!fLfit.'!I!I::~.::U'LlI!I 

..... l' ~ ..j .... 1 ~... ... 0.. .,.j ./' ..j 
m '1U'1~1'11il t'I m '1,tJ ::LL~ ::U1 L\'i tJYllJ lJ'1::¥'tYlfifl1'YilJ fII'l1lJ ~1 fII 'U L U'£l~1il1 n'YiUYI 

fl1tJtUlJ~1~Y1!.I1itJ'11,n!J'11'Ufi)1UYlf U1~fi\~1il'U1t'1t~C\J il~u~tuLfi)Nm~~~lJt'I 500 'li 
.. :: ...... 0 1'~..j "'./'~Io ..j:: ........ 
'MUUIil~lJIil1U'lU'tJ::LL~::U1L\'itJYlIil::Lnt'l'ULlJUIil1U'lUlJ1n LL~::~mUYllJl~''£l~lJ~1'lYltJ1~tJlJ 

..j:: • , , ' ... ~ l' ~..j ..../',~ 
Y1lJl~~1~1il1 n LL ~~~'lJ'ULL~:: lJ~1lJ1'1Cl'1'£l~ '1UlJ'1lJ 1 N''£l~'tJ::LL~::U1 L\'itJYlIil::Ln ~'!U PI 

L 'Yi'11::~::,rum '1U1~1'14' t'I n 1'1~iltJ'1::~Y1fifl1'Yi~~il fII'l1lJ ~1..r qjlJ1n LL U'l;i t'I t un1'1tJ1~1 '14' t'ln1 '1 

'!tJ:: ~'£l n1'1,r~LLtJn LL~::m'14'~m'1m'1U1niulJ1t·n~lJ (Reused and Recycle) ~il 
• I ~... ...~ o....j ~ 11 to .. 
lJ'1::¥'tYlfifl1'Yi LL~::n1'1lJ LNLLtJnLL~::n1Iilt'l,!tJ::Y1L~lJ1::~lJ U'£lnIil1n'1l'ltJ~t'I qj~1 um'1mlill'l 

t 
... ..".. ... ,,,..j .... ,~....,.j fi 

'JItJ:: fl1tJ UlJ~1'lYltJ1~tJLL~'ltJ~lJ'11tJ t'lYlLnI'l1il1nmn1tJ'!tJ:: l1I'£lnYl1~~U~ \ ~fi\Nm'1fiU1fi\1'1 
0-

'JItJ::fl1 tJt UlJ~1~Y1tJ1itJ) ~'lULL U'l;il'l tun 1'14' ~n1'1U1 L~tJ fi\'l'1il n1'1'£l'£lnLLUU'1::uUn1'1tJ1~1'1 

4'1'1 n 1'1'J1'£l~ b~U1U ~,l1 L~tJ'1'llJ'JI'£l~lJ~1 ~Y1tJ 1 i tJ L ~'£l t ~~ 1lJ1 '1ClU1U ~ '~'£l!h~iltJ'1::~Y1fifl1'Yi 
lJ1n ,l1 L~tJ~~.hUn1'1U1U~Iil::\1m;)lJ~~tulJ'£l,l11Ji1~1 ~il'£l~u1L'lNffiUlJ~1~Y1tJ1itJ L~'£l t4itu 
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..., . 
Lffin'l1 Zero DIscharge 

5.1.3 n1'ltJ'lZ\lI!i''''Wt1~~1U nfh'l~'fl m1'fl'flnUtltl'l1~~~U~~1~tltllqjIit1~~ fl'l1 

• I 1'.W( ... 0 ... .. l' ..J J 0 ,~ I ... ... 
lJ1~ntltl I'I'ltJ lJlit~tJ~1 1'1 qj fil'fl ~J11~ U'l "'~'fll-JYl L ~l-J1 ~~l-J U~~L'fl'fl'fl1lJ'ltl 1JI'fl m .lJ1~~tJ "'~~~~1lJ 

tJ1~aYlfiJ11~"D'fl~ LtJ~'fln'fl1 fil11 u~~m1L~'fln L~ LflitJ~n~~ijtJ1~aYlfiJ11~ 
_I' ... .. 

1) 1.Jt~LL"~1It11'W LL' ".'ilJ.lYl L\lIJ.l1::lIJ.1 

s-./' ..J"''Is-... .1 ...... 'I ... .....J,l!..: 
m 1~11~~lJl1lJYl '" L ~Ln "'n11lJ1~~tJ "'~~~~1lJJ11tJ L lJl-J~1'lYltl1~tlYl "'fl~ L1l-J~1n 

m1~'h~~J11~U'l"'~'fll-J~L~l-J1~~l-J (Microclimate Modification) L~'fl"li'ltlLlJm1~"'~N~1Jij"DtN 
tl'l m fJlJ11tlL lJl-J~1~Yltl1itl m1~~ (Ambient Temperature) ~~Iit~LijlJm1~ ",m1chm Yl fl'l1l-J 

s- , • 14 ~,..J ~ ''I ./' ..J..J... .1' .1' ..J 
1'fllJ~1lJLlJ~'fln'fl1fl11 ~~m1I'1m~n~tl'l1 'fl1fl11YlIJl~tlfJ LlJ~lJYlYltm11lJt~UIJl~~J11~U'l"'retll-JYl 

..J 'I • I ... ... \.1' ' s- ...... ./' .1.1 ... !\.1'''' 
L~l-J1~~l-J~~1I'ltJ LlJm1lJ1~~tl"'~~~~1lJ"Dtl~tl1fl11 ""tltJ1~lJtltlflN~lJ~ "Dtl~~lJYlYl ~ I'InJm1 

tJt~Uvi~~J11~U'l"'~tll-J 
... ./'..J ... ... ... ...,. 

m 1'fl'fl n LLtltltl1L 'l N~lJYlJ11tllJtl ntl1 fl11"Dtl~ l-J~1'lYltJ'l ~tl 1111J1!l1111lJfl1lJYl1 

.1' 1'....... s- • I !'I' O.W('" ... 'I s- ..: ... J .I 
tl1~ flre1 ~'llitm lJlJm 1lJ1~~ n IJl Ll'ltllJ1lJlitlittlfinl-J1I11J1J11tl LlJYltl~tllJl-J1tltln Utltltl1L'l N~lJYl 

~ s-. I'" .I...... ,l! 'I 
J1 1 tl lJtl n LI'I tIL lJ lJ lJ 111 qj 1 n 11tltl nLL tltlYl L ~ l-J 1 ~~ l-J n tl ~J1 1~1J l-J tl1 n 1 fJI 1'1 'l 1l-J L 11 1 L~ 1~tltJ 

fi11l-J"D1 ~ LL~ ~~1l-J11tl L ~u~4'tl 1111l-J1I1 ~ ~ ~ l-J ~~1lJritl~J11~ U'l I'I~tll-JJ11tJlJtl ntl1 1'111 Lll-J~1n 

n11U1 fil'l1l-J LijlJ"Dtl~fi11l-J1I1 iil-J1tJftlL 4itl1L'lN1tltltl1 1'111 L "IilJ tJ~ n IilJ\iJ1tltltl1L'lNtl1 1'111 

L~tlL~;)lJ'liJ~ril'lrflJm1U~f~~fl'l1l-J1tllJIit1n"''l~tl1~IJlU ~~~~L~~N~1Jijtl1mfJItl1L'lNUi;)lJ'liJ 
ij~N~1Jij'fl1mfJI~1n~1~N~1Jijtl1mfJItl1L'lN~L~~uli~ m1tJ~n~1Iflql-J~lJL~tl~I'I{tlf~~fl'l1l-J 
'ftllJu~~LillJm1"li'ltl~'h~~J11~U'll'l~tll-JL~LijlJt1nYl1~~~~ LillJlilJ 
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• ., .. ., ---., - .. . A'--- .. --- , /.:'1 ... 
111 ... " 5-4 .m"'LL,)".tI"'1.J"L·U""1U"'.~Wi1l~LftlUBfflI1f1"ntlU1Jn.JlJ"'''''U (lJtJ~'l'" 

l.l'l~'I.tJ, 2552) 
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.J .. .J .f"!!'" l' I ... u'" 
"t1nfl1'nYl 5-4 (1'1 fl1'nYl 5-5 L1J1tltJLYltltJ~fl1'n~'l~¥'itllJntlU~~~".tNm1 1tJ 

lJihj filUtJ'lL'l n.I~tl'l L1tlUfi11lJ'D1 ~ ~~r.rtl'l~U1 eJ~ n11~ Lfl11~".;tl~ ~ ~tl'l ~N m'~~UVl1'1 ~1U 
I ".. ~ ~ 1.~u ~ ,. ... ... .J 

~1tl ~1lJ1 t;ln~~'1~fl1'n ~ 'l ~~tllJtJ1L'ln.l ~~tlffitJ ~~tl:"ll 1~ ~tl'DU"t1nYl filUtlfl1'nfl1tlUtlnYl'l ~'11lJ 

't " 1. 't".J U...,..J I 1. ".l' U--~tln lJ~~~ tJ lJYl~'ltl'l1lJ 1 ~m~tn.ltl1fl11YlU1~U "t ~~~L'I1~~YltlUU1 ~~~ 1tJ 

" ~fl1'nLL'l",fltllJ1.".~1"'tlm11.;u1~1tl'Du"t1n~u'LiJ1.".cU fi'DflqlJ~U 1'~"l~il'l~u LUU~U ~1~U1 

fl1tl"'~'1"t1n m11Jln ~~'1~fl1'n ~'l "'fltllJ LL~'l L~~ 'ntJ~1 ~fl1'n ~ 'l "'fltllJtJ7L 'In.l,j'lmi1'l m'~~u 1. ~ 
""I~ 0 .... ..:.r.r I .. 

~ ~:"IItl1fl11tltlnlJ1Yl1n"tn11lJtJ1L'ln.lfl1tlUtlntl11'l11L'nlJlJ1n'U Utln"t1nu"t~'ntJ'l1m1L",u"t1n 

.. .. 'tu'" ::" 't1' .. 1."'" I..... ,"''''U'IL'ntl tln,~uu ~tltln~tJtJ ~tltln~tJtJYl1'1L~U "'lJl'l'l1lJlJltlLUtl'lnU'tl'l~~'1~~~~lJlJtl'l 

(Series of visual connection) ~~~Lrltltltln'tuy'hn"tnnlJfl1tlUtlntl11'l11"t~i~n~tJ1tl 

(Comfort) L 'n11~~n.I"'lJij'tl'ltl1m fiI ij~n.I"'1Jij ~1 n~1~n.I"'lJijritluuftJ1Jijli I'IU 



79 

Temperature (OC) (OF) 

68 154.4 

63 145.4 

58 136.4 

.. 
f!"'''oCaltt1n1P1 

53 rittUtJi\J'Ul1"LL ~"'tt aI 127.4 

48 
f!"'''oCiltt1n1PI 

118.4 

".4tJi\J.n1"LL~,.'ttal 
43 109.4 

38 104.4 

33 91.4 

28 82.4 

23 73.4 

18 64.4 

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00 

..... a I'! .. ~ ... • ~ al~ 
LLU'UllaJ" 5a1 LLtI"~n"LlJ'!l1.JL"!I'.m'"M"tlw"llaJtI'n'flfntl'ULLIIZ"II~lJnJ w • w 

II ... .,., ...... ., .., 

till',. LL ';l "lItlaJ 1.J'L ';l W'II'~1.J,'U,.tI L "!I~aJ"'';l''!I'.!I'''IIIl~'''II 

'UfIt;U", 1.J,~fIti'''1.J1'1l'!I,..~~'nn,rurutlll'''LL';l"itlaJLLi';l 

'ilw"lliltl'n'flf1.J;L';lW~~n.'';liltlw''llilll''lI~ (tltJ~'l~ \A'lflLU . 2552) • u • u 



nIl.UL,l1l1ttUl!.UL,I.'.L,~c"n., r ... 0 lilt 

UL,IlG~I1t-~:~" (lJOJWO~ leWJ941) I1UUl!.UL,I.'.I.'.::ruIl.IlL,I1~u~lI1L,c,w,*,uUt.' L,I.'.I1G~,*,c,"M.l"lr~ 
1" ... 0 r' p" ... "It 0 " 

t-~" U~ L,I1~ L,lIol1tUt-GII.I1GU:tI'lW t-Gn., t L,U U L,l!.L,mtL,l!.M.~ 1111~IlL,U t-L,l.'.n~:tU t-t" ~, 11~'mllo I.., 1-.. ;fit ... ~ ~ 4 It I r' 

'*' ~:~" L,~ IlL,I1~U!~I1L,c,w '*' ll' t-GI1L,~c" ~ ~ L,!:lI1~: 1.,11"' t-L,p~ 111., C,W t: L,IflIlL,~G~ t-G~1IlL,W::ttL,U 

'*'U,", 1.,1.'.11' v. (lSeJlU08) t-~"t-GII.t-L,IflU~"I1L,c,WI1'*'::tnn'I.'.I1I1"l'llL,IflIlL,~L,M.,*,~M.I'l'I.'.t-Gl1l1k 
... "It 0' ~r' ,,. " r' 1 " 0 I. r' 

I1L,t-'*'t-I.'.M.L,lIlln",1.'. u",*" ~, M.~L,M.I.'. (lenS!A) t-Gl1l1kUL,~":L,tW'c, "L,IflIlL,~t-L,I.'.Ill!.~I'l" GW ,*,~I.'. r' ..... '''~ It 'r' ..... ,.},." ... r' 

UL,l1tL,WL,GUBnIlL,lIlll"Ut-~l"UUBBM.W"' L,I.'.M.~::tUt-t",*,U'"' L,I.'.I.'.Il~~I'lL,c,"" n' ~ 
,. 0 ",'It 0 IS ., "It 0"'''' }.- t ~ 1.1 W:Jo 

M.II.UL,I1IlL,Ut-~L,UUBBM.~::tU r ... 0 " 

t-t"'*'llmw~~~I1t-~~L,lIol1ug}n~IIo~t-BII.!\1Io1l1::t~lf~tL,UUL,~M.!1'l1fn~l1fI1L,c,W!l:~"I1L,t-Ilc,~ 

11 I., C,W t:t-Il~' BM.M.L,!;m C,'ll1M.L,lIllt!'" ~L,pl1M.!\1J ~t:lil1~ ~tL, U U I., ~t-13"IlL,lI IJ I., U I., Bl1lJnBi 

I1L,C,WM.Il~I'l' U ~":~"M.Il' I.'.L,M.t-BII.L,n"c,l1m C,UI1M.L,I1,*, M.1.'.11~~,,::tU"' tl"U Il,*,' WI' I1B~,*, c,,, M.L,lI~ r'1 " .. r' ,.0 "... ... ,,. r' " It ~ If ~ If 

I1lJ~ ~M.!1' I1L,c,w t-L,i~t-~" "M.Il' L,~::t~ t-BII..I\1I.1l1 ::t~!r ~ tL,U M.!1' ~ ~ I1B~,*, c,,, M.L,lI~t-~~" C,1M.r.P ,. 

!nM.~t-BIIoI1~I1~t:Il'*'l M.!1m~rnM.~~~I1B~,*,C,"M.L,lI~~~Ilc'~::~ M.L,~ L I1Btmc,'ll1M.~U~~t-L,~U ,. 

'*' L,M.II.!11.M.~ ~ ~ M.11M.L,~ UL,l!.,*, ,*,,, t-~"f1.lJ '*' lJ ~Bt"'*'~" t-BtU t-~ t-t 1.'.!11. M.Jf U G2' :~" I1B~,*, C", M.L,lI~ ,. 
t-~" U ~t L,U t-B~ ~t-~"" I., ~ h::t 11'*'1 t-Il ~, BM.nL,!;m C,'lI1I1B ~~ C,,, M.L,lI~ t-~" U IflL, I1n~ t-L, ~ 

~1~~I1M.Il'~Il!>~~L,~~tt-~Il!>~nrt-1 tL,WL,BUBnIlL,l!M.lc,'ll1~M.)Hr~~tuBBtL,WL,B~~~~~L,!:l 

~M.~:tUM"UL,~"'L,t~ t-1l~'BM.M.L,~I1Btll'*'lmc,'lI1I1B~~C,"M.L,lI~::~" t-L,~M.L,~mc,'ll1t-13"nL,!f 

m C,'ll1 L,!}"M.L,!fmc,'lI1I1B~,*, c", M.L,lI~ L,pl1M.::~" ~ftB~::L,tw' ~tll!>~ t-Il~ 'BM.M.L,~m C,'ll1 

M."'l.'.l1lil1tl'lt-~"::~"M.BUI1B~,*,C,"M.L,lI~l1lll.'.mlltl'l' 51-51 Nl v-51 I.'.M.L,lIUL,~ ... ...., ... 1- ... I If ........,. 

08 
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1.1 .. 1.1..10'1"'" "..10'1" ... I .. ~ 
~. (;l,)LL 1YlYl'1 ~~flULn~LLNn1:~l'JYlYl'1 ~~flUfltJ'1nL~U vnJ,)'1n'11Ln'lJ"Dfllolfl 

'lJ1L,) ru~fl~ L1tJUfin),J'D'1 ~ LLfl:U'1UYiflL ~tJ~ ),J~'1~YltJ'1itJ1'1'DJin1'1'DUfl1uYlf 'lJ'1~fl~'1 L~tJn'11 

1.1 .. l' 'i' 'I~.. 1.1..1 0 'I"'" " ..... .r..:'1 ... 'I 
ru~J1'1YiLL,)~~fl),J ~(;'ItJ ~"D(;I,)LL 1YlYl'1 ~~Ln(;'lLLNn1:~U ),J(;'I~U \lJtJ:')(;'I U,)fl ~tJ, 2552) 

1. i'~LLtI'n.JJ.1!J"1 • 
fl,)'1),J ~')tJ~'1),J LL1.Ifl n (;I'1'!1fl~ i,)fl'1 fl'11 L~ LLri n'11flfl n LL'lJ'lJ~fl~ L1tJUfin),J'D'1 ~t ~ 

pJLL'lJ'lJ'!Ifl~fl'1fl'11ijin~ru:L,tl~flfl'1tJri'lJfl'1fl'1~fl~LhJufin),J'D'1~ 
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2. ,r~LLtI'n.)J;'~n1!1 • 
iillu'UJL~qj~::y'hwil1~~ri",rfum1u~f~~"''l12J1tlU~1n''''l~fl1~1JIt1 "lI'ltl~'" 

"''l12JruUN'!lfl~~tUWJijfl1mfll'tu''ll'l~L'l~1n~1~1'u 

.., .. ,... _I'" .,.. • il"~" 
llil"~'Ufl7UYI",)Jn1n.Jru.1l1"LL~"tI'il)JtJ'L~NIl1!1'U'iln'il1f11",1 "Ei ~~ 
'il1f11'Ln"fI~1)J.tJ1!1 (ilt1::'l~ U'l~ 'ttl, 2552) 
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3. ~'nLtI'ltun1'l,hn'ltn'l'lJJ 

t:ltlnLL1J1JVl1~L~'W 'l.'"ijfl'l1l..If;h~1:~1J L'lI'W V11~-n'W V11~~1c;,LiltJ~ 

... .. .. ., .,., .., .,.,., .. 
111"" 5-8 n1'lttttnLL\J\J"1-11L"U\J'lL~"'fl1U"U1 "1U"tl-ll LLtl:fl1U'I1-11"ttollL'l!lU 

fi'l'lJJ'tI1;n \\'il ''~1JJiU,,;tt''1011tl1'' L ifJoII'lt:,h t \\';'-IIn1fJt f"tiolloll1Ut U n1'l 
... _.r 

LflUL"JJ'IU 
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mffiflnmJ1Ju.~:::t1f1Jtlt.:JLtI~flnfl11"l11t'h~1l-J11Clufl.:Jnum1'htlLYlI"l'l1l-J;'flU u.~::: 

Utl.:J num1f'l;l-J'IItl.:Jtl1 m PI ~1l-J11Clli1 Hi'l"'tI m1L~tl n 'l ~1' ~ ~ LtI~flntl11"l11~ij fl1ll-Jtl1:::~YI i 
m1'h!JLYlI"l'l1l-J;'tlU~1 L~tl~I'Im1d1!JLYlI"l'l1l-J;'tlUtJ1uLtI~flntl11"l11 'l~u.ri t.nr~Yi1Jllffin1:::'"In 

~'lUm 1tltl n LL1J1J L ~tl~ ",m 1f'l;l-J'IItl~tl1 m PlJu ~tltl n u.1J1J 1"l'l11"l'l1l-Jil"l'l1l-J L;1 t" Gl-J'"I1 n m 1 

.. tI ... "'..1:"1 I .. ~~ 
L~fl n 1:::UlYl u.~:::YI PlYl1~'IItl.:JllU1 j;J1~ u.~:::'1Itl~ Lu"'j;J1~1 L Y4tl~ "'n111'l"Dl-J'IItl~tl1n1P1 n11 

t1 ... tI "I ~I"''' J .I : t1 ... 
tltlnu.1J1Ju.~::: 11J t~fl11"l11 ~llutl~nUI"l'l1l-JffiUU.~:::1"l'l1l-J'IIUYlLlll-J1:::~l-JUU ~1l-J11Cl 1:::11tll'l 

Y4i~~1U~~'l~t11:::l-J1tU 10 LYI1 

.. jl" .. .. .. tI ~ ... 
3) L'I'i'ln "ntJtJLfil''i'I~n.''J.I nlt"6111" 

.. 't~" .j.ojtl:t ... .... .It" 0 ... m1L~tln "DLl"lffi~n~Yll-J 1:::l'tYlfi1l1Y4~~ lll-J1t1Cl~Lfilffi.:Jn~YI llm~~ (Output 

"I 1'.oj ... 0 ... .j"l.J ~ 'Itl .J..." " I Power) ~nl'tLl"ltl~n1Jn1~~YI ~l'tL"D1 ~ (Input Power) 'II~~1l-J11ClY4'"111tU1 ~"''"I1nfil1 COP 

(Coefficient of Performance) 
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18 
16 

16 

14 

12 

10 

8 

6 

4 

2 

o 
... 

LLtJtJ" 1 
... 

LLtJtJ" 2 
... 

LLtJtJ" 3 
... 

LLtJtJ" 4 
.., I ., _ 

"1t1f11~,.tHI L 'flU 

• m'lL.L,,11t~t.lrut)1m"t)1"1nt')\t.I (,ru) 

• m'lL" L"11t~t.lrtJt)1m"t)1"1'lt.1'l::,,ti"".<N1U (,ru) 

... ..1 '.Of"" a! 'l ... ., ., ... 1ra!.l'..1 
'iI'lnu~WJl-J'VI 5-2 ~U'l'l1J'iI'UU~fl-3LffiWl'l!J Ul-J~'l'l'VI!J'l~!J1'l'l!fl!l1'l'l!Ufil1U'VI1l-J~U'VI 

.. a! .,J..I .. a! ..I .. a! 

~fl~L1tJU 4 LLUU 'MU 1) UUU'VI 1 ~fl-3L1tJU'JIU'l'" 8x8 = 64 1JI'l1'l~UJIJI1 2) UUU'VI 2 ~fl-3L1tJU 

..I .. a! ..I 
'JIU'l'" 8x12 = 96 1JI'l1'l-3Ll-J1JI13) UUU'VI 3 ~fl-3L1tJU'JIU'l'" 10x12 = 120 1JI'l1'l-3UJIJI14) UUU'VI4 

~fl-3L1tJU'JIU'l~ 10x16 = 160 1JI'l1'l-3UJIJl1 n'lnnULtJU'ltJn'lnl1~~J~~i-3-3'lUl-J'l1J1U'l4lriU 
., I ".....1... J ".J 0" ~., 
lJI'lfl tJ '1-3 UUU~fl-3 L1tJU 'VIl-J fiI'l'll-J'l!UU~:::fiI'l'll-J1flU'VI L ~l-J'l~~l-J'iI~~'ll-J'l1"'VI'l 'l ~n'l1h~~-3-3'lU 

~"'~-3 3 LYi'l 

***~l-J'lm~CJl - n'lffiflnUUUfl1fi1'l~'lLtI'l~LfilitJ-3t1rufl'ln'l1'l 10 1J11.l-J/tJiU 

1.1 ., ., 'l~" 1.1" ... - n'lffiflnUUUfl1fi1'l1 1~~tJ~~~~-3'lU "DLfilffi-3 rofl1n'l1'l 30 1J11.l-J/IJIU 



5.1.4 ."t.ni'il'U ~~m'::Y11.J'!Itl~UCU~1n11LU~m.lLLU~~flfl1YiLL'l"'~tl)J'!Itl~L~nLL~:: 
.Of 'i''' .,j... J 1..Of ., J ...I 1. ... "".J 'i'''''' 
uCU~1 ~~n1tlUYlLn"''!IU Uu"',l.JU n11tltlnLLl.Jl.JYiUYlfl1tJ U)J~1'll'ltJ1~t.lLYitl"D'ltJ~'" ~~n1tlu)J 
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fil'l1)J~1 LilUtlth~~~ LL~::llltl~ ~1 L UUn11~'ltJ fil'l1)J L ;11. ... ~~u ... 4'tJ~in~ritl1. ~ Ln"'flfl1Yi L~nffiu 
~tl n111.;Yii~~1U-ntl1;~ (Fossil Fuel) ~ffiYii~~1UL~tlLYi~-3'!1tl~U1::11m'fl1tJ1.UU1::LYlI'I n11 

" 1.;Yii~~1u1.Utl1fil11ij~'lu1.Un111.;Yii~~1u1.Ufl1Yi1'l)J)J1nn~1,.tltJ~:: 60 i~uu n11tltlnLLl.Jl.J 

., ... ., ...I... ... .... 1. 'i''''' .J' 
'l1~~~)J~1'lYltJ1~tJYI'" fil'l1)JLLU'lfil'" Un11~'" ~~n1tlU eMU 

~.,.., ~ _I tI'" ~ 1.) ."n1'1 ~~"tI~.n'U L"'8."n1n.Jtt" tI'8!Jn1~"1'lU'8'U 

LLU'l~"'1.Un11U1::~J"'Yii~~1UL;ftl-3lllu~~4'tJ'l~nf41'l'l~1.U;1-3lllu fil1"'~1 ... ::li11.~ 
n111.-DYii~~1U'!Itl~tl1fil11~1~1 fl1tJ1.U)J~1flYltJ1itJ~"'~-3'l~hiutltJn~1il.JLYi1 ~~n11~m!1 

;tl~~ 1. Un11~~lJIn1::LLfl 'l."rh 1.UU1::LYlI'I'l YltJ Yil.J~1~1 n~"'n111.;Yii-3·nu~-3'l~U1::)J1N 1 00 

kW-h ... ::'iI'ltJ~"'n1n./~",Uf4tltJn11fil1ftJtlu'l"'tltln'l1""~U1::)J1N 46 kg -C02 

2) 'li'W.~~1'U""LL"'U L~'U LL.~LL"" .1!Jtl3.I 

n11L~tln1.;Ll'lfilUfil~L~)J1::fl)JL~tl'il'ltJ1.Un11~",L~nffiu ~tl n111.;Yii~-31'UYI"'LLYlU 
... ...I : ....,., ..... ,,: ... J ...I J 0 , 'I~., 

1.J1L'l NYI 1J1-3'!1tl-3)J~1'lYltJ1~tJ11'11fln11'11Ufil1UYl11.J1-3 fil~1 UU)JYiUYI Ltltltl1U'ltJ IJItln11 ~"II'Yi~-3-31U 

YI"'LLYlU L'ilU 'Yii~-31U"'1nLLfl-3tl1YiIJl!i LL~::Yii-3~1U~)J ~~n11~m~n'YilJ~1 'Yii-3~1U"'1n 
... ~ . ... ...I: 'i'.1 2 

LLfl~tl1Y1lJ1tJ ~"'tJIJIN (Direct Solar Energy) 1.J1L'lNYlIJI-3 ~filNn11~-3u1::)J1N 2.5 MJ/m LL~:: 

Yii-3~1U"'1nLLfl-3tl1YiIJl!in1::"'1tJ (Diffuse Solar Energy) ijf'i1~~U1::)J1N 0.9 - 1.2MJ/m
2 

., 
~~~~1.~ij~ntJfl1Yi~tln11,j1)J11.;U1::LtJ'lI,r~1~1 L'ilU n11~~lJIn1::LLfl'l"'~1 n11~~1JI,j1ffiu Lilu 

., 
Illu "'-3UUn111.-DYii-3-31UYI £'ILLYlU ... 1n LLfl-3 LL£'I£'I LL~::fl1tJ~)J ~~ Lilun1n'ltJ~'" L~n,.tlu'l~tlnl'l1~ .. 
~U-3 

• ..,C:J ~ .. tI ",,~, 4) L'W3.ln1'1nmmJ"1'lU'8'U ~'Ul LLUU"'U ~3.I ~~'lI 

llluW ... ::~"'il.Jfil1ftJtlu'l£'ltltln 'l'll "'L ~tl1.;1. un 1::1.J'lUn11~-3 Lfil11::~LLfl-3 LL~::nn Lnl.J 
SI " I I 

fil1flJtlu'l~1.UlULLl.Jl.J~1-31 L'ilU U11J11~ L1~~ L~fl Lilu~u "'~UUIiUW~-3LU1tJl.JLflijtlui~illi1 
"...I .. 1.'i' 2 "1. J...I 1. ~U1Y1fil'll.Jfil)Jfl)J~~'!Itl-3fil111.JtlU u~~n (CO Modifier) 1-3 Un11tltlnLLl.Jl.J'YiUYlfl1tJ 'U 

)J~1flYltJ1itJ'l~ij n11tltln LLl.JlJ1. ~ij ~'U'liJ'!IU1 '" 1. ~qj~1'U'l'U)J1n Lilun11'i1'ltJ1. un 11fil'llJfil)J 

fil1ftJtlULL~::~£'IL~nffiu'lu1.ui'l 



("'.aJ.) 
600,000 

500,000 

400,000 

300,000 

200,000 

100,000 

o 

160,000 

560,000 

J' ~~.. il ' 
"U".L'I!I~ 1UJ ("'Ut) 

_. - ~ .. J'.~ .. n. - ., ., -, 
LLr.lUlJaJ'rI 5-3 n17L'LI'tltJL'rI!ltJ"U'rIlILlI!I~1l1!1 UaJ"1~'rI!l1.!I""llil""U"7U'rI' 

tJ1~"'1ritlULL.~".~n1'~1~i~1l1!1tUaJ"1~'rI!l1.!I 
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... J' ..I~ ... • ~ .... ~ ... ... .... J' ..I~... "I ""'tl ~ r 
).J'YfUVli'iL'D!J'l lJ1).J1n.1).J1n tMUUfi)'l1).Jn11U1~11r.H~n11~UVli'iL'D!J'l L~).J 1:::L!J'DU~\lfll'l LL~::: 

ri1~UI'ILLU'lVl1\1n1n;~U1n11'l1\1tr\ltl1fil11L~n1:::;U11'1!Jn111'l).Ju1n11tl1:::~1U1l11n't LL~:::4'I'I 
I J'..In 

nt\).J~uVI L"B~tl!J 

5.1.5 'tn.ltj;n1nJr.:.1UIl1,n~ 
.. "I ... _I ... ~I ... ..1" J' ... "I ........ ~I 

LLU'lI'11'1 LUn111'l).JU1~1.lJ1:::~1U1l11n't LlJULLU'lfi)IIIIVI~11\1'DUL~tl LUVl1\1n~unU't:::LlJU 

" ....... ~ '""I" I "'"1 ... "I ..I" .¥. 
n11~11\1fi)'l1lJ~1).Jfilfi)LL~:::fi)'l1lJL"BlJLL'D\I L~LLnllfi)~1n1 '11\1 LUtlU1fi)lJIn'tn11).J LIIII1 VllJltl\ltl1,,!J 

1'1'l1).J i'l).Jijtl~ 1 nll fi)~1 n 1~~1!J ~1!J~ :::~1lJ11Cl ~ 1 Ll'"1 t\ ~'l\l1~11'1!J~1!J 11'1 !Jtl 1 rT!Jilfin11 L Un11 

.... .r 
tltlnLLUU I'I\lU 

1. '-i.~utJ;'n1'ntn~;~3Jriu (Share Facilities) 

n11L;~'lUU~11n~1\1 LL~:::~1fi11n:tl'Lnfillul1UlJh\l1 1'l).Jnu LtlUn11~I'Ifil'l1).J.(1'tlU 
"I ~tl ~ r J'..1 I ..J 0.... "tl "... ... .... 

'Dtl\ln11 L"B 1:::L!J'IIU't1n~UVlIJI1\11 LonU ~1Un\l1U ~tl\l 1:::,lJ LL~:::~f1\1L1!JU n11U~11'"11'1n11 

"J ..I"'
tl 

~... ..J '"I~ '"1 ," ..I... 0 ~I ~I 
~'lUn~1\1V1).J 1:::~VlfiI11~ ~:::on'l!Jfi)1 L"B'"I1!J LUm1ntl~l1\1tl1fil11Vl).J1mnUfi)'l1).J't1LlJU LL~:::LlJU 

~ ~.!! J( ..I ... J'"I ... ...."1 ........ ~I" ....... 
n11~ "'"Btl LI1ILLu\lVl Ln IIII'DU L U).J~1'lVl!J1~!J L UVl1\1 n~UnU'"I:::LlJUn11~11\1 fil'l1).J~1).J fi) fi) LL~:::fil'l1).J 

" '""I " I ... II 1: tl.... I II. !... I 4 "I 
L'D).JLL'D\I L~LLnllfil~1n1 LUtl\l~1n LII'I~U :::nUtl'JL~).Jtl ~).Jn11LL!JnLL!J:::nt\).J~1fIfi)n.I::: LIIII1 

., .,.. ...., 
2 .• 71~L'i)ntm~w"'i)~3J,"1~YI!J1.!I 

n11~11\1 Lflni miru'Dtl\l).J~1ijVl!J1i!J LtiU 1tl L ~tl L ~ll fi)~1 n1iji\l~111 fillJijL~1'l).Jnu ~\I 

LtlUL~IJlt.J~~1U~lJlijVl!J1~~h\lL~Ln"'fil'l1).J1'l).JijtlnU1l1!JLUtl\l"n1 LUn11f1tlnLLuutr\lLUlUVI 

Ltlni n'M'ru~~11\1 ~tl fil'l1).J 1", '" L"'U'Dtl\l tr\l LUlUVI LL~:::ztl LLUU'DfI\ltl1 fi)11 L U Lfi)Nn11 

.. ...., ...... 1 ~ ... 
3 .• 71~n1ru,,"1'tUtn17Y13J'Ur.:1IY1fiIl1".~ 

<II 

" 4 I tl~- 1:'" ... 1 ..1 I "I"'" 
n11~11\11:::UULfillfl'D1!J~1fi11n: LJlfilIl'l1Um1~tl~11 LL~:::n111J11111lJ1tlVl~:::IIII'ln ntl L~Lnl'l 

... .... ..I"'
tl 

~ ... 
n1ru~11'"1"'n11Vl).J 1:::~VlfiI11~ 
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(I:\\.' 
iRnft~~fni~ou~~U~~RR • 
''''~aru~nh~,wn'1fro'' 

~ .,.. .,.,~., .Y.t 
111"YI 5-9 PI~'8!11~n1'n1"'U(illLLU~Yl1~n1nUlUU1n1"M1~f.I~'81f11' ~ ,.,nr.:"DtJ (iII!ln1' 

"M~tJ;n1~r.:.1UIl1,n~ 

5.1.1 n1''8'8nLLtJtJYl1~1'U~'1l1!J'U~'''1~YI!l1i'!I'''flril'''!IUfI;UYI' tJ1~fli1 
%. 'I ''1''''.1 ~... .. ... .t 

mffitln LLlJlJ1:::lJlJ~ qj~T L ~2J L~2JlJ1:::~'YlfiJl1""2J ~-:)U 

... .. ... 'Il:J .1.1 All ~ ... J .I'll: ... l: 
1. tlUU~fm2Jn1T'l1-:)eJ-:)mT L"lI .... U'Yl'YlL'Ifl2J LtI-:)nlJ .... U'Yl L"lI~fltl~~m"ll1 

" ... ~.. .I"y';' .I ... .I.. , 
I'I'lti nu Ll'ltl2J 1:::tI :::'Yl 1-:) 'Yl n 1:::"lIlJ LL~:::~U'Yl 11 ~ 1J112J UnU'Dfl-:)fl1 fl11LI'I2J'Yl2JflfJ 

., 1"'" J( ... .J 0 .. "".! L .... fl ~Lnl'lL~U'Yl1-:)~~nu~:::LLnU'Yl'Yl1 L~ ~~~-:)'Yl1-:) 

2. 'Yl1-:) L~U~fltlyh lo\iL~fl2JLtI-:)1:::~~1-:)Jl1t11UlfU~1;~fltl il~n~Cl.I:::'W 

1JI1nUI'II'I~nn~U L~fl2JLtI-:)luT:::ilJlfu.fu 2~1fl 3 li11'"tJT:::~J"'m11;s~~ 
, ".. ' iJ .I"_!'l'" 'l.1 ... ... 1:::~'l1-:)~fl-:)LnJUIJI1-:)1 L U1:::tI:::'Yl1-:)'Yl ~ n~LnU lJ~12J11m"'ULL~:::Ln"'m1 

0... .1" .t... ...... All ~ J .I'll: 
flflnm~-:)mtILLH-:) L .... flf!'DJl1 .... Ufln~1nUlJU'Yl1-:) LI'IUtI-:) Lnl'lmTL'Ifl2J LtI-:) .... U'Yl L"lI 

~fltl U~:::lo\iLiJulfu~LfluntJ1:::~-:),nun~n112Jm1~uiu~:::m~lJtJ:::l-:)~n" 
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.. ~ .t .J'tl: ." .. 't"'" r., 3. Iil1nm~L"lIfl~h!J\I'nUVl "D~fl!JIMn~'1'lL'nfl ,"Ln~fl'l'1)J~)J\l~tl.I"lIfl\l~\I 

mJuVl ~\I~'1 LUUtllfl\l ~1'1\1fl'1 fl'1 ~ 't '"~ L ~fl~fl\lfU fl'l'1)J tlIfl\l m ~n '1~ 't ~~fl!J"lIfl\l 

OIl 0 

1) fl'1fl'1~Lffiun)JLL~::fl'1U'l!Jm~ 

2) fl'1fl'1~LN~!JU~'1filJl 

3)fl'1fl'1~flU1::')J1'l)J 

~~~~I\\ 

LL ""JRtnlM't=tJlU.'lJ'l't 1MU 
_ nMMMAn 

m.lL;~"afltdh (Sky ..., 

LL 'nRMm'tL~O'Wl't1Mai 



91 

12000 9,372 

10000 

8000 

""u~u (flU) 6000 

4000 

2000 

0 

.. 
O1'lLflU"'-'I 

... .,j _I'!!'" ~ 'I 'I .. ... ... 
~'1 mL~WJ2.J'YI 5-4 n'11Lu1tnJ L 'YItlU'YI'1.:J~ q)"t 111'1 tI ~ Ull'1t1 ~'UJ"''1'l'YItl'1fltl1'1'!1l1il1'1'!1 

t.lf"11t.1'Y1 f U'1.:J f"1~'1 'VnJ~'1 11'1 tI,..fl.:J n'11U1uul.:J ~.:Jfl'1 f"1'11LLfl :n'11'l'1.:J 1:uui q)"t 111 '1 tiL t.I 
., 

2.J"''1 ~'YItI '1 fl mIt.I un ~ m~t'1l1 '1 tiL t.l2.J,..'1 ':j 'YI tI '1 fl tI fl ~ tI12.J'1 run '11L "tI '1 t.lYi '1,..t.I:fl ~fl.:J LLfl: L~ t.I 
'I. ... ... .l' 

11'1t1~t.l2.J"''1'l'YItl'1fltl2.J'1n'!lt.l 
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Utl n'"l1 n n11ufuut-3 ~-3tl1 ~11 fl1tJ t UlJ\.11~YltJ 1£i'tJ LLfl'l n11~11-3Yl1-3l qj'"l1stltJvh Liju 

tl1fl11lqj'"lnlL~tllJtl1~11(;]1-31L~h~'ltJriu '"I::,j1tihrn~m~n,rUlJ1L~Ufl1tJtuu1L'lrutl1fil11lJ1n 
.r ""1 ... ~I"" s- .... • I ., ., , 
'!IU \.1'l ~'"I'!Itl-3n11tltln LLUUYl1-3 LI'IUStltJ111 ~tl l..!-3 L UUL1tl-3f'l'l1lJuStll'lfltJ'"I1ntlU1JI11tJ1JI1-31 

~'l1lJ";U~lTtJfl'l1lJ~::"''ln~U1tJtUn11~I'I~tl1::Wl1-3tl1~11 

TV 

NC 

.-
MIIIIr' ....... . ~ .-.n __ C 

:~~lI9i& .__ · CUIUJ 

·IIASTBI ClOClt ·_CM 

Plan Of Sky Link 

DESlGllCONCEPT 

Hl-TECH 
SKYUNK 

Yl1~Lit'Ufltl!l~1111!1'\'Ua.I\t1~YI!l1.!I"l!fnll"I!f'U"luYl' 1.J1~,.i1 (i\UYl1 
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~4'tl1."'LntJ'Dtl~ft'Dtl~r.i1U'lUUn~m~nJl1tl1.UJJ\11~Y1tl1itl11'!1Ji!l11'!1Ufl1UYlf tJ1~fl"1 
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