
1~6'11ri1.:inTa 

~Bbfl1.:ln11 1m\lm':in1':iPin~1b~e:in1Vl'U\9lfl'Hnmmfi\9l vi~~5 bbi;'l::; bvifl'Llfl15m':i b~e:ie:ie:imbuu 
m fl1 ':i?I m'Ll u ~fl1':i?l'l.l.fl1'V1 ~'U bb uu~LJ l;'l e:J\9l"il1 n fl1':i'\.J~ e:i CJ tl161Jfl Tfo e:J'U ?!VlTI (Carbon 

' ' 
Neutral Healthcare Facilities) ~1CJ m::;'ln'Llfl1':ie:Je:Jmb'IJ'IJ\j':it1J1fl1':i (Integrated 

Design Processes: IDP) 

1'Llbb~l;'l::;1J i1m':i1-dw\l\11'Ui11fle:i1fl1':i (Building sector energy consumption) ~..:J~\l~e:JCJ{;'l::; ~o - ~ 'l.le:J..:JLJ~mru 

m':i 1 od'V1~\l\11'U':i11J~..:i'\.J':i::; bVll"l "' "llinm':iPin~1.f11'V1 ':i1 1J fl1':i 1od'V1~.:i..:i1'U1vHh1 'Ll b ':i..:J'V1CJ1'\J11;'l'l.le:J\l~:\i 'V1u11i1 
"' 

m':i1od'V1~..:J..:J1'U1vh~1bu~CJ1 'Ll b..:i'Ylm'IJ11;'l'IJ'U1\9l b~n ®~,mliio kWh ~m~e:i'U 1 'Ll b ,rnCJ1'\J11;'l'IJ'U1\9lnm\l 

bb,®®b kWh ~ m~e:i'U bbl;'l::;b..:i'V1CJ1'lJ11;'l'l.l'U1\911viaj ~ml~,~cr~ kWh ~m~e:i'U " zj..:i?11m':imViCJum':i1-d 

'V1~..:i..:i1'U 1 vJV11bu~CJ1'Ll1 ':i\l'V1CJ1'1J1i;'l 'll 'Ll1\9l1 Vlruvi~..:ibb 'Vi..:i J'Ub ViCJ'lJ bvi1 m':iLJ~ e:iCJn161JA1foe:i'U 1\9le:ie:in 16/J~fo..:i~\l 
" " 

®iiml \il'W~m~e:i'Ll '" zj..:i b U 'WLJ~mru1JV!11"111;'l 'LI e:in "il 1nJ'Ll fJ\l'V1'lJl1b\l'V1CJ1u11;'lJ'UiJA11m oiJlJ-iJ'Um':i 1 i 
'V1~\l\11'U (Energy Use Intensity: EU I) bu~CJ~..:J~\l ®mb.mcs:'. kWh ~e:im':i1..:Jb1Jl?l':i ri'. #i'..:iJ'Ufl1':ii;'l\9lfl1':iD~eJCJ 
n161Jf11foe:i'U'l.le:i\l?tm'Uu~m':i?t'l.lm'V1.mfl~:\i 1 Vf i;'l (9lfl\lm b U'Ul"1'Uc!J'U c!e:ilJci..:i ~ i;'l~ 6lJ'U'\.J';i::;1CJ'l.ltle:i cJ1\llJV11mi;'l 

' "' " 
~ e:i?tm1::; fa n~e:i'U~vin'\.J':i::; b vil"ln1~\ILJ':i::;?tue:i cJ 

' " 
bb mvi1..:i m':iv111 Vf mfl1':il;'l\9l m':i'\.J ~ e:iCJ n161JA11LJ e:i 'U B'Ll 6 U'U?t1 b Vll?l'l.le:J..:i?tm1::; fa n~e:i'Ubbl;'l::; m':iir'Ubb LJ ':i 

' 
'l.leJ \I Jljjmml"l~'U iJei c!Vlm CJ bb 'WT\/11\l b\91CJ bb'Ll1Vl1..:JV!~..:i~1~~'lJfl1':iCJe:i lJ 1utl11 LJLJ filJ'~1 'Llm::;u1'U m':ie:iein bb 'IJ'lJ 

" " 'd.J 

rie:i?1 ~1 \lm fl1':i1'LleJ\IAm~1..:i1 ~1 fan Ll'Llfie:i bb'W'J'Vl1.:in11eieimb'U'UB1ri11~'\J~rn~i:i11nm1'\Jcim.1n1611 
!"11{'UB'W~Vl5 (Carbon Neutral Building Design) 

B1ri11 Carbon Neutral fie:i B1ri11~'\J6'lBvi:il1nm1'\Jcieit1n1611ri1{uBm:iu11t11mAfan6'1'Vl5 
.... ' 

~1CJm::;u1'Llm':i?te:i..:ie:icJ1\l 1~bbri <9) . Balancing Carbon Dioxide (m1'Vl11Vfm1'\JciBt1n1611m{uB'W~ 
m.J~6'l) Ae:Jfl1':i?l~1\l'V1~\l\11'U"il1nbb jlj~..'.l'\f1~\l\l1'UVl\9l bbVl'U (Renewable Energy) 1 Vl?l1ln':ifl'IJ\9lb'/Jf.Jn1':i1 i 
'V1~\l..:J1'U Fossil 1~e:icJ1\li1e:iCJ 1 'WLJ~:i.nru~ b vi1n'Uvi~e:imnn11 h Carbon Offset (m-a~nni;:iui;:iun'W"lJB.:l 
m1uciBt1n1611ri1{rnru) fie:i m':i~\911 VfiJbA':i..:i m':i~iJm ':i n1~\9ln161JA1foei'Lle:ie:i n"IJ1nu':i':iCJ1ml"l b 'li'Ll m':i'\.Jm1 

" 
~'LI 1~u~ 61 ru?tm'Llu ~m':i?t'l.l.fl1'V1 ~?11m':iri r11'U1ru1~11?11m':it1~n nl;'l'IJ l;'l'IJ n'U'l.I e:J\lfl1 ':i'\.J ~ e:i CJtl1'1lm1'lJ e:i'U 

' 
"il 1nm':i1od'V1~..:J\11'Ll1'Lle:iifl1':i1~ er" b b ~n1'rne:imb'IJ'Ue:i1 fl 1':i Carbon Neutral -d:Wm11Jiuiei'Ll ~e:J..:Jfl1':ifl111J 
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> U.S. Environmental Protection Agency. (J.01 5). Greenhouse Gas Equiva lencies Calculator. l-t'11i~1'11ll fl Energy and t he 
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" 'Joranop Yungchareon, mi:; Bundit Limmeechokcha i. (2004). Energy analysis of the commercial sector in Thailand: 
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fl:!JlJeJ"il1 fl~ b zjCJ1'1J1 ~Ji'1'Ufl1J€1€ifl bb '\J'U €11A 1J 1'W611'1J1~1..:J1 JJ :!J fi..:il'l eJ..:Jfl1JbA~eJ..:JlJ eim!'IJ ?l'Y 'W m::;'\J1'Ufl1J 

eieimb '\J'\J 1 Vf mri1JJ'U., ?l1:lJ1Jbi'\JJJfl 1911:!Jll91bith::;?l..:iA~"il::; bD'WmmTLlfleJ\91"il1 nmTtJ~eiCJ fl161lri11'1J ei'U :iJ161! 
I ' ' 

bD'WbV1CJ..:Jfl1JA1\91 bm 

m~'U'J'Wfl11BBf1bb'U'U\j10.!1fl11 (Integrated Design Processes: IDP) J'W~ntl1m1ob'b~eJ 
'\ll\91bb'Vl'W m~u1'!..!fl11'BBf1bb'U'U bb'U'U!911:1J6i'1~u (Traditional Sequential Process) 11'1CJ IDP JmD'Wfl1J 

~1bU'Ufl1JeJeJmb'IJ'\J€11A1J~1:Wn'U bb'IJ'IJ?lV!?l1'1J1 ~..:i?lriTtJ 'Wn 1mm ~~l'lfl1J1m..:imJ b~1'1Jei..:i1m..:imJ lfll 
" ~1:1Jilein'U~..:Jbb~ b~:wm::;'IJ1'WmJeiein bb 'IJ'IJ.ff 'W191eJ'Wbb Jfl 1 zj.,:ib Dmh..:i~ b D'W fa m?l~~~~\911'Wfl1JtHuu1..:i1 Vlbb 'IJ'IJ 

mri1J:Wm1:1J?l:IJ'\JJru1\91 CJiJM'U'\ll'U~1?l\91 191[1 ei\91b~eiCJ1 U!9l fl ei\9161i1..:i~1!91'1Jei..:imri1J A ei fl1J~\91Vl1bb'\Junei?l~1..:i 
" ' ' 

~1 b U'Ufl1Jriei?l~1..:i ~..:i:JJ eJ'\J 1AJ ..:imJ J1:JJfi..:i.ff 'Ul91 eJ'Ufl1J'lJfotJJ..:i 6'/iei:JJ bb"ll:JJ bbfl::;'Vl'IJVi1mCJ mri1J 1 Vf:WmJ 
' ' 

u~rnbm 'IJ bb[l::; 191 JJ"iJ?leJ'\Jbb uu ~..:i'\111..:i ~1'U fl1J 1 .rr..:i1'U m 1:1J?l1 CJ..:i1:w M'U'\ll'Ufl1Jri ei ?1~1..:i JJ:!Jfi..:i fl1J'\11J1u(i..:i 
' 

m1:w~'WbU~ei..:i 1'Wfl1J1 ob'Vl~'Vm1muJJ:lJ'l11~'1Jei..:imri1 J ~..:i b b~ t!..:i b Dmb uu~t!..:i hJ1~riei?l~1..:i ..; 11'1CJ IDP d:W 

m::;u1'U fl1Jbb[l::; bA~ei..:iilei~1fi'ru~"il::;Vi11 Vi I DP '\J J J fll191 blUJ::;?l..:JA ,j''UAeJ J~'U'Ubb'U'Ulii'1&iB'l6lTH'l'Wb 'Vlrl 
v ' ' 

B1fl11 (Building Information Modeling: BIM) :!J1?ltl'IJ?l'Y'Wfl1Jvl1'l1'U b~eJfl1J?l~1..:Jbb'IJU"il1fleJ..:J 
mri1J~b ~CJ..:Jl91J..:J 1 'W~'lJ bb 'IJU~~l91eJfi eJ'Wb D'W~1 bb 'Vl'WmA 1 J~"iJ::; ri ei?l~1..:i 1 'W.ff 'W191eJ'W~1..:i11 'W m::;'IJ1'UmJriei?l~1-:i 
~..:J'\111..:J~1'Ub J'IJ1AUJl91 bbfi::;?l1J?l'Ub '\ll\P1'1JeJ..:JeJ1A1JJ'U 11 'W.ff 'Ul91 eJ'UeJeJnbb '\JU riei?l~1..:J bb U..:J'l1\91..:J1'U-..:J1\91 b~'U "il'U fi..:i 

.ff 'U l91 eJ'U fl1J~ ..:J:IJ €1'\J €11A 1J 1\91CJbb'\J'\J"iJ1G'l €1..:J ?l1J?l'U b 'VI f"1 B1A1Jd ?l1:!J1Jbl ?ltl'IJ ?l'U'U fl 1 Jl bA J1::;~.if eJ:lJG'l ~ 1'1 "'~ 
' " I 

b~CJJ.iJB..:Jtl'\Jfl1J€1€1fl b b'IJ'IJ-neJ?l~1'leJ1A1J 1~ei ~1..:J b ~CJ..:J !91J 'l J1:!Jfi..:Jfl1J~\91Vl1 beJfl?l1J bb '\JU neJ?l~1..:JeJ1A1J 111l11'1 CJ 

Bl M J'W?l1:!J1Jbi~..:J~fi 1 Vlb~:JJArum~'IJei..:immJ~riei?l~1..:i 11'1 CJfl\91M'W'Vl'Wbbfi::;J::; CJ::; b 11;11mJrieJ?l~1..:iBn~1CJ 
' ' 

~..:iJ'W 1riJ'lm1:5'\91'Vi1bbuurieia~1'l ei1ri11am'l..!u~n11a6l.IJ11'V'l~'Wbbuu~tl&1~1~1nm1tl6'im.1n16ll 
' 

ri11uei'l..!a'Vl5 tlh£.Jn1~u1'!..!fl1JBBmbU'U'UJo.11mJ zj..:ibD'W1AJ ,rn1J~1ob'b1m~1b'W'WmJ m tJ (tv<tblv -
' 'U 

lv<tbcd J'U"iJ::;btJ'Un11~1fi' ru'IJB'lB ..:J Am 1'Wfl1J?l~1..:J'W l191 f1JJ:!J~1'W€11A1J eJ'W b D'W~fl"il1flA11:!JbzjCJ1'l11ru~..:i 
v v 

'\111..:J~1 'Ul'IJ1 fl1 J bbfi::;l'lJ1~~ fl1JB Bfl bb '\J'\JeJ1A1J?lbi1'U'\J~fl1J?l'IJfl1~ b ~ eJ Jei..:i-ru~ eJ fl1J~w.J'U 1UJ::; b 'VI 1"11911:!.J 
' 

bb 'W1'Vl1..:J Thailand ct.o J1:1J~'l tJ..:Jb t l'Wflfl 1rn~1fi'ru 1 Vlfl1 J B€iflbb 'IJ'IJ-rieJ?l~1..:imA1J?lbi1'W'\J~fl1J?l'IJJl1'V'lfl1A-r\i 
v ' "' 

fi\9l~fim::;V1u~:W~ei?lm1::; fan~ei'U fl\91fl1J 1 ob'V'H;l..:J..:J1'W bb'1::; btJ'Wil!91J~eJ fan bbfi::;~-:ibb1\91~eJ:lJ ei~1..:it..:i~'U~'\J 1 tJ 

1'!91otl1~a-:ir16l.lei-:i 1A1'lm1 
' 

C9l. b VJeJ~fl~1 bbfi::;n1V1'U\91flJeJ'\J bb 'W1A\91 'VI ~'115 bb'1::; b 'VlAUAl5fl1J fl1JB€1 flbb '\J'\J€11A1J?lb11'U'\J~fl1J 

?l'IJJl 1~ M'Ubb uu~tJ fl B\91 "il 1 fl fl1 JU~ ei CJ fl161lri11uei'U ?l'\115 (Carbon Neutral Healthcare 
' ' 
Facilities) ~1t.Jm::;u1'Ufl1JeJeJflbb'\JUl,jJft..!1fl1J (Integrated Design Processes: IDP) 

°llB'U b °ll!9l°llB'l bfl1·:m11 

C9l . €11A1J?lbl1'U'\J~fl1J?l'IJJl1~Jl1A~\i1 'UUJ::;b'Vlf"11 'VICJ 
' "' 

h fl J ::; '\J 1 'U fl 1 J fl 1 J B B f1 bb '\J '\J B 1 A 1 J bb '\J '\J '\J J ru 1 fl 1 J b \91 CJ fl 1 J tJ J ::; ?l 1 'U fl 1 J Vl 1 ..:J 1 'U ~ 1 :IJ 
" 

(Interoperability) J::;w)1..:i J::;'IJ'\Jbb'IJU"il1 f1 B..:J?l1J?l'Ub'Vlf"1 (Bu ilding Informat ion Modeling: 

BIM) bbfi::; J::;uu"il1fim?lmJbl'U::;mri1J (Building Performance Simulation : BPS) 

m. €11A1J~UfieJ\91"il1flfl1JU~eit.1fl161lA11uei'U~'Vl5 (Carbon Neutra l Bui ldings) 

7 
Alex Zimmerman. (2006). In tegrated Design Process Guide. b'1hi1~1\ii''i1 1fl Government of Alberta: 

htip://www.infrastruct ure.alberta.ca/content/doctype486/prod uction/leed _pd_ appendix_ 7a.pdf 
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e-J6'1e-J~\91/e-J6'1&r'V'156lleN 1~1.:im-a 

1Jl nTeJ'Ubb 'UlAVl '\11~~5 bb{;i~ b'\llA'LlA15m':l f11':leleln bb 'U'Uellfll':l?!tn'U'U~fn':l?j'UJlTVH~i''Ubb'U'U~UmlVl 
'11nn1':lU~elt.Jfl161JA1foeJ'U?!'\llB (Carbon Neutral Healthcare Facilities) Jl1t.Jm~UJ'Un1':lelelnbb'U'U'U':lru1 

' 'U 

n1':l (Integrated Design Processes: !DP) "iJ1'U1'U C9l b~el\l b~eii.111 tJ1 m 'UnT';JPin~1Jl1t.J m~'U1'Uf11':ll~t.J 1 'LI 

m':lPin~TU'1~t.J ~Vl'l'11bb'U'U~1\l bbf;1~~vi'l'11bb'U'UriB?!~1-:ienA1':l?!tn'U'U~ff1':l?!'UJl1'1"1~'Ubb'UU~tJf;1BV1'11f1f11':l 
' 

tJ~eit.Jn161JA1foB'U?!'\llB ~B 1 tJ1 'UD'l'\JU':l~mru ®ct'0® bb{;l~ ®ct'0m ~ei 1 tJ 
' 

v11~1'wiwn:1..1a1b~~°lleN1~1.:im'a/b il1V1:1..11t1 
"il1'LI1w-mm':lPin~1 mBUbb'U1AV1 '\11~~5 bbf;1~b'\llA'LlA15m':l nTrneimb'U'UBlfll':l?!m'Uu~m':l?j'UJll'V'I 

~'Ubb'IJ'IJVlUf;1BV1'11f1f11':lU~Bt.Jfl161JA1foB'U?! '\llB (Carbon Neutral Healthcare Facilities) Jl1t.J 
' 

m~'IJ1'Un1':lBBflbb'U'IJ\j':lill1f11':l (Integrated Design Processes: !DP) "iJ1'U1'U C9l b~B\l 

~11:1.Jb~B:l.Jbt.J.:Jn'Ut.J'\115A1~\91i 
' 

?!eJVJA~B\ltl'IJ U':l~b~'Ut.J'\1151"11?!\911~ m Pin~1 lbm1~1A 1~t.J 'W'w.i'U1 ~1t.1'\llBV1bbf;1~U':l~bil'UB\lAA11dJ~ 
' 'U 

d.Jl\91':l:01'U b '\llfl fo fa ~Ji'1'Uellfl1':l bbf;1~?1Jl1'1"1bb1Vl~Bd.J 
"' 

'i/l-r'V'lt.J1f11~~B.:J b otl 

®· uAmmnei-:i bb uu bbe.J'U mJJ?!tJ'IJ?!'U'Uu~m':l?!'Um'V1 Vl1.J1 t.1-:i1'UmA-r:o bbf;1~V!1.J1 t.J\l1'Ube:Jf1'11'U 
'I 'I 'I &I 

Q.) 6 Q. tf tf tf .::!JI I 

®. l"l";JJlill'VlABdJ'Vflb\91eJ':l '15e:J'V1'\llbb1':l bbf;1~':l~'IJ'Ubfl':le:J'U1t.J?!1':l?!'Ub'\lll"l f1e:J'lbb'U'Ubbe.J'U 
' 

.:iuth~irnu 

-:iutJ':l~mrutJ':l~"il1tJ '1"1.1"1. ®ctb® "il1'U1'U~\l~'U ®<f®,oo? u1'\ll~bb?!1f,X1V!~Y,V!~\l~'Uu1~t11'U) 
®· A1~1'1 b V!d.Jlf11':l"il1{;1eJ\l?!dJ':l':l'1'U~el1A1':lJ11t.1 n1':JU':l~d.J1f;1 e.Jmb 'U'IJ n~md.J'il.l m<f,ooo 'IJ1'\ll 

' 
®. fi1VltY-:i~eieJ'1-:iB-:i 1 'U?!1'U11"ll1~b~ t.11.Vm 

m. e:J'IJ':llln1':l1'ff':l~'IJ'IJ BIM ~'l':l~~'U~'U:01'Ubbf;1~~'U?!\l 
.. 'U 

®o,ooo 'Ul'\11 

<ib,ooo 'Ul'\11 

V!dJlt.JbV!~ : 'l'Jn11t.Jf11':l?!1:l.Jl':l'1i11zj1t.J1Jl/ 

~b~m-UeNnu 1~1.:im-a 
'U 

tl-a~ bti°lltl~~~ 1~-ru 
(9). 1Jl n':le:J'Ubb 'UlAVl '\11~~5 bb'1~ b '\llA'LlA15m':l nl':lele:Jflbb 'U'IJ€11A1':l?!m'U'U~f11j?j'IJJl1'1"1~'Ubb 'U'U~U{;l eJVl 

~nnm':ltJ~eit.1n161JA11uei'U?!'\llB (Carbon Neutral Healthcare Facilities) Jl1t.1m~Ul'Uf11':l 
' 

eiei flbb 'IJ'U\j':lill1f11':l (Integrated Design Processes: I DP) "il1'U1'U C9l b~e:J\l b ~eii.111 tJ1 m 'U 

m':lPin~1Jl,.rnm~u1'Um':l1~t.11'Llm':lP!n~TU'1~t.1 ~vi'l'11bb'UU~1-:i bbf;1~~Vl'V11bbUUriB?!~1~mA 
?!tn'Uu~m':l?!'UJl1'1"1~'Ubb t:uV1tJf;1e:JV1'11f1f11':lU ~ eit.1 n1'l5A11uB'U?!'\llB ~ ei 1 tJ1 'UU\l'UU':l~mru 

' ' 
bb{;l~ ®<fbm ~B1tJ 



bfl';i\ln1';i~'U~b~EJ'J~el\l 
<9>. 1fl':i '1f11':i~f1~1 b~8n1Vl'U Vl bb 'W 1 Vl1 '1 f11 ':iG'1~1'181fl1 ':iG'1'11'U'lJ1 f11 ':iG'1'1J .fl T\"'l.fl 1 fl-r\i"~'W bb 'lJ uvfl -ff vH;i' '1'11'W 

' "' 
' "' . 

':i1:l.JbVl1f1'lJl"1'WtJ 
" 

h 1m-:im':i~Vl'l'11bb 'W1'Vl1-:Jf11':ititimb 'lJ'lJtl1fl1':i 1 ':i-:J'\"IJCJ1L.J1i;imfl-r\i"t:-JG'11'Wb6/li;l~ bbG'1-:Jtl1Vl\?1 tl 
"' 

WJ111b~EJ\l~a1~ru bb6'l~bb'U'J'V11\l b 'Ufl1';i6'lVlWJ111 b~EJ \l ., 
c) c} 

Fl ?13.JL filN 'VI ® 

1fl ':i -:i m':iil m:::L.J 1'W f11':i~ 1tn vi fl'Ll fl~il m 1:w./JL.Ji ti'W tJ 1n1'Wf11':i~1 b 'Ll'W f11 ':i iJ fl11m~ tJ -:1~'11111 VI 
f11':i~n~1flm vtm vt~e:i 1~t:-Ji;i~'\"IJ5~1:iJ bD'W~1.hwe:i 11\l 

UU'J'Vl'NWJ'r~YJWJ/3.JLSEN 

@). tJ~n~1nl':i~1 b 'Ll'W nl':i 1fl ':i -:in 1':in'lJ ~ b zj t.J 1'1J1ru~ b lJ 'W ~tJ~n~1 l?1 i;i e:ivi f11':i~ 1b'Ll'W1fl ':i-:J m':i1 'W'Vl n 
" v ' 

m:::L.J1'Wm':i ~-:im':ibnL.J.iJo:wi;i m':iuem.Ve:i:wi;i bbi;i:::m':ibbU';it:-Ji;i.iJe:i:wi;i 
" " " 

h ~vi~ 1~L.J m1:w611A'ru'1Jei-:i fl1':ivt1t:-Ji;i~'\"IJTI bbi;l :::.iJ tJG'l':itJ f11':if11':i~ n~·1 b ~ e:i-:111J1n 1fl':i-:J m':ii~ tJ-diJfl11:w 
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