
AQJ 

nillibeenlitmainlinionileqnal-namaihuloWeliefulutin 

Low Cost Energy Conservation and Environmental Friendly Housing Design 

nott;er iu 

Id Ulan iwau 

41111In1itu1liniuleirralealil no. 2554 

um`iiitatiamlularmisulfiunprvi 



110 AVM-11541a 

n-11-1E10d1III1J1J01fIlidliOf11101#11fdillX1AllglA AAttlf1509.141411149n 

Low Cost Energy Conservation and Environmental Friendly Housing Design 

noe,e,911& 

141001d1iGliTt1 1111-A5I:6016 

InlAn1datripare"1-d1-dl-r4dialJOA11111111EJ1Alwilfilculden-pumnanprnii 

mihfuluditnitMerfau 11 nil. 2554 



110,9114D11WEJ 

fulTinoonnualfintifioni5actli'11111^16,141141gMali11050114141149,n 

Low Cost Energy Conservation and Environmental Friendly Housing Design 

vo 
fliM li1tJ 

R11110fila715115tiffidaii 

inlAn15-1&111-Mcauffi-plA1149011011/i1191101X01,11f111,11allifIlAflAflptilll 

tribt1110411141104ffg:AT 
tl
~T1M. 2554 

11111111011g101f11141allif9JAn4D110111 



fl 

5 -miuni5iioplr9Jfki 'entlq-31a14-3011114111f1T1Af115VrIllidtd11 

TIMMT1111-itMfAlflflffiill 

1114191/016fitilfliVia511SAJAfldflIltilliAl 	P'f_l'UOTOUflflicii1111M 

alltld10-111111iM111111115,t'lllill61-151014MMJIl 1A1M. 2554 

1-110tflifltfiC15f91 flatcsiliAllfilArlflif1508-39flq,14-nAlrlfAlerA0V115 

int-nOStrni-R4111tflt0,91M 5nMAJ51JO1filff ttflnnill1101filltIA°.;541_1 

6fliiiit11,118015Af1fel 115nditKiN11 anitlfin vilrnwatii 	atirthInfim-yntAu 

OlfifIliiAl611114 flflfffPitJAMAJOuilatiiihn4ialcurrellminfum:oofIRAM111111a1  1111 

1114df1111Af1AflOAigl1f1155tf15-ff,1141141^161111-1  0141114 J~1f11d~~5~211J115fid 

401(11101i flaffePielifli'UOf15111110111(Mflfld 	111501 	0,M010156" 

TO1f1f1R;Clit1iMfM10611011qfuipTiiviiiiiremiullIf115dAlump 1.44-1611 
	 41 

fiittunivaomninlaln-nyTylit, 



"f115ii000fltillIJOlill5M0t11501),Tn111/161111ILMa;RAWMOIJ 

Ajuirivlqn-  jtmanand-n14-iitMlif15111151-11i0111011111111/61AtIlflillidt151I1J1fld 

iiti-itnITOAINfl1500f111111101f1150110f11501),i'nliralliw=Fnulohliehnilutp 

Mof115flA11151111111/161111A ttWL'OlIT11}11"16.91114 IAtJ151 

IffililtlAtflAttlidlOtill51q61") IIMA1411-15V111,1f1-311J6'116'-iliTuti-Aniwilll 

51111115 f11500fI66U1l fmcniwnt-mfiodfil il1f1,569V1a11455UnimSoirr9 Adootv 

frivniwnigni5iidolit Fwrii5,Frytiniiittaa,115,Froirmvprro VID0i140111'11W-311141Jfilltd 

tiSAVTAfliRtflni15112illfffli?. 	troAct4015411-0411151116ANaf15`f1/11MW:,'Mn11,Thill 

Nff151111JVilll 111110a11,11Ahil, 69h4f1156AUl1fl15611D111561A0141611flA51OIRA66-Mha1J 

LtVillIfFillipItt5141-111001 66aa;oindon15utiltviolcdl1dgutia6itnt-i1469Juni51Joo nioi-aln 

TO,Irladoifilotall4ffini'flUM,1114trIlafltri04011LIAI' 

NMTITPIT11119iERINM11500fIttinalf115414ttill) lAlu'iliqrZslilthrflA0VOIJ15f1 

aofil514116‘9,91141rliliiiiilTuili'cummon1011,114a01T,'1:11dUlt1171401f11514IfltilD'An 

1151'111W 48 % )3jOttritalliiitliallf15611.TTLITT1111 (fladi1A41FJNIT,961/JOill) 4111 iilfilf115 

filtlalf1113AMPUO1N111 (OTTV) bbda JdG11JA (RTTV) 

111111.4AViTiliiliTTLAtn 14-1001f115e1j141[1111ilfil OTTV 	161J 23.62 W/m2  (110f1fYil 25-45 

W/m2  ) 66M:U1 RTTV 1,14161J 13.11 W/m2  (IratliTii 10-20 W/m2) 	Nd 11151.15n111,1 

alf115e1/14U111111.1411-1115,11tM11611114)MnM-111059i0RAWNIAIN11111.11915111111011151) 

`6111-411A161111111MMIL=01-15'n616111u fl5n15-)11161111,1i11i5'1n1l1d6At11 1,4cl0r15 

uw,-,Ndf115115nii1.4411AAWN1h1Ja 

"ii1J111" 

01015 00f0LL1J11 014i'111111611111 	 414111-1c,lf) 



tl 

Abstract 

This current research name " Energy & Environmental Conservation and Low Cost 

Design " is the pioneer research project of Rajamangala University of Technology Krungthep 

that involving design of housing to reduce as well as conserve energy consumption. 

To encourage and create self-awareness of people in reducing the environmental 

impacts and finally leading to sustainable development. Rajamangala University of 

Technology Krungthep decides to undertake the housing research project to improve people 

standard of living and take account with environmental aspects. 

The research results and findings during the periods can be stated topic by topic 

hereunder 

First, involves the proposed material to utilize as housing wall panel result in energy 

conservation of electricity consumption by approximately 48 % when compared with normal 

base case (brick wall construction of housing) while consider the thermal property and 

performance of single dwelling house shown in the good range ie., OTTV value equal to 

23.62 and RTTV equal to 13.11 which less than normal conventional design criteria of 25- 

2 	 2 
45 W/m and 10-20 W/m respectively. 

Finally the assessment evaluation rating measurement regarding the environmental and 

energy issues for the prototype housing also shown in the good categories too. The Energy 

conservation score can be classified as " Excellent " , whilst Environment score is " Very 

Good " 

Keywords : housing, design, energy conservation, environmental, low cost 
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4.14 irillli111115141111146911553Jd111 111011.4i4f101i61 80 

4.15 ardiri3J1t111115191111-1111h illli'1111,16f15531d111 80 

5.1 tilf115filtJalf1-31)Jf01,15111'UO1H11,101f115 (OTTV) 81 

5.2 filf115010111f1111.15 014513J6110111K1f1101f115 (RTTV) 82 

5.3 111511fitY111110111115141A16,9111111AlaltiA10111511i1101f11F0111iaj011,101.111611) 

ioliT1101f115115nfalVilll 82 

5.4 

5.5 

ni5tifiourilouni51,autavifitad ermi'uoin15115nnywilli 
n 	e  

Nflf115115,11711,10-41151(11111,11J0500-01111q401.1 01111J1V15111.4 6U011153JITAUTIA161ATI1 

83 

TlAttlrIUM;011ifllielA161,911,1 f15,1r15-311161.111Allii'110-1f1151hnirVIVill 84 



11111711 

1.1 	latlfliliM1119.1Jd 

91111115411111VM1115LVITd119MDAVITY)1T1f1101101bfl ifl!,6091f111illillf115141/164,911-1 

t,t,',111T11011-151101JJ11110111fi riANalilqarviijikoAiflnr,r,16uu fiThlfYild115501f1VIMDIAllf, 

1. 01. 9SU 

111,T9'1,!t12A1Or9l1Af115flANffl5n11Pilll 

1111191/1016CHTIf1i1lidihilfiNfldflpt111111-1,111nDli1f115111,9f1150fl111811flkil5uh'flIalit1af,1J 

iI1569146nlufl151T211-11014f1111J1fIlflildiablmii ihTenlioliiivionnitu-Aqt-moonttuu 

(11-4115 1JfIlill1if115, 2542) V1c DflTidirfli1'1M15(NfL)5155i14 

2548) ttaa;111I1111Jii0OliftittAniAlaidilJeffilflillilliAlii01101115VIS1911140d01K6 

1Jif151t1155i6116401401f11ii1150Dfl161i1Jalf11511111flaTili11IVIIVil'415dOillttWhll t14OFfillf115 

1J55a11Udt;dArlflf15,111Jd111 	 , 2546 !AM; 

01155A1i 	 , 2547) '611T11'41141115501i'lliiii4d0LITT11551"rfillT,'1101Iffiliili,E1911,4110 

'1,11114i-mfiorrfiA 

lfltililt111-1111cili5n51911440d01ikahni6f1 

119,14r1I0f11V1114111514TmJ52,18Infodiltvamvannutanyymiftwift51169vuolciltil 

1.2 	Ic1i11h.',a'Ati6U0A1115aft}31540 

tAolit-ramuylitalvIcdoluturtmaitii LiAf,u55qtilivtuit,11404f115 

61111-Mf1501J -TogthrrAiiluni5hvylit1f1fldliTiflfflA LAmArAtmliwilittavvilaqtJo55n 

-Ynt-11J5I'alfill&111011115411111W8fliA1ll15110114'M 

1.2.1 	5-3115 -11Alpiltftnii0161111154f11,11 	itaf115D0flit1111 41115110,1111 

01f1151T11016 IhnilT111)11-11‘4C1-1 2 951,11101111f1t0111514cifffilIWITt111160141161 

n6ulli 
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1.2.2 611,91ilf115 511J5 13J014friuViuirrqriorrlilcitalvolowioRlttloNou h1 

11ilit,'aiEnti"111111150fflf115 	 tiloioirhtflu 

11,1403pilllillfl1514,911-1tMd116,111-1011100 

	

1.2.3 	ilf1111614f10,11111 	itf151AVITIVIllf1J111 M11.1hrairg 6111115 	!Mt,' 

Nffl5t1/11141-113.149rfilY3Ildfli'0140,fln115LIAMAtildArifIlili,plalfIlil 

1.2.4 itf151tILLW.,,'imITIIJi'IJIANi'llalihttil5i1;i161/1i1Aldvi011i11111R1trIA401.1ttdITTfl 

0150011111"16A1114 1,1440141,111401p11-M1500flttlJITITIA5VAn`66A 

	

1.2.5 	5'1915 lkIttiV)11111115115f1111115D14M111P1Tailli iiiAtIdaf115 00114111J 

115,noualti 

❑ 146nf1151Sflv1d9111113f115epont19J1J f115 11f1 elfJ1/d3h11 n5doalt6`1g 401J 

01J111-f1^16•9,91111.1MYITTIO1f1511-1ALId111 

❑ npummufpnifm 115 	flq 115 nr15`).1nilfili94611'01 614 

i llt1101401611f11500fltail101f115 

❑ liateuatag,' ttaniTmJIAlufn5ttfiltilfuyidili Talf115001114111J01 .1115 

X11 n0lrjfJ~11Je7Ul1111 1}u 

❑ 4prinfuoiLlivq111illf11500fltiliallaiwillffilellaildUlEMOlkapiel 

113040d0160/11011.4018151,01 

1.2.6 iqlfilallttIJIJIIN15111.4d1Vii'llfindOrffilii,9111014111.49i1 

1.3 Tocurummlif115411111)6b 

mulia61911A1115ilf11115i8If15A111500fltilnalf1151,A01115094i'lltflA161‘911,1 1,1,f1f. 

Fi. ltrfil '01141.,119.1-4111 

	

1.3.1 	fll5Pft11115it105ficd52;8011111,9411M1111910f15511 

Tfilt 011V0111155itAnaimluilAilwg4willl 

❑ ilnu -rtiofimufl 	ita.t 

❑ lifIllifITUJoiolni5liwili 

1151;1511511 
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51u5-31111,5tf151:114061111-1fl f1111 IlltlfY)11f111 1f115 

115Z519511W6 flflf15n(1511 ttan thy, tii6 Tip 	trytio fiu m 

oo !MUD 1f1 15 

❑ Aran 511J5-nano51nAv115l  1h5611/9aloivr9d111  

4itfludoni5aofitt1Ju 

❑ af11111^1q6f1551ff11514d0t1 fillueiolni5fAkcirililvrommlOtjOlfTE1115n11/1 

G11' 1  d1fU 11flflaTl11ff1111 	1,1J14411.4 

❑ eff1111ttW,11,f15V,',Tilounviiovuoloini5iiriflalflfill1919 11 114 INS )U 

4OLVITIOtalntini/111ttfil9111T111111 

❑ ilf11111,td,"51115 1 vi6fltflf144 cAo 

1.15. qn6199511,Ini5oontruniVictSnmioltriohu 

❑ i'M1111191511149i111  tt=1,11113J1V151111alliii1111.ffit1111M1551101.111511 

11f1e11rib 

1.3.2 nigttnalicialffiJ5n-mittanI9ioi131NadoFrAtt-mhu 

91'ii1101119101m55itiiimounquiiAlJ5nAmilli  X1311 

511151llttfl1Lf15 1flii061111-1fl flq 1'11J1f1f1131f11Je711115 
, 

115nlifiNt1171 fl,g f15,1(15 11 

Ffltnohli 

❑ lit1111 5.1115-111115n1111/1fcairfq a=N&11Tildcli'Villl 	frIVI 	d 

F11111W1401.1 fldDATIA3i1115tta.°'fillon15141114 

❑ ri-nivoliAntntirvicilitittantunilluni5tiotSonimptanamitwilvilli  

nifialMOOR1UW4ou f115D1),i'fIlirall-nutangimin5 

❑ ii111J1f1T1141.114"11i?GUali"-Htil5iiiibVirmdoni51411611114ttd,VITIA101115 

ua2,411o,--mhu 

❑ iitoloutrw4o3jaid9riAio144-1161um,-thaviililliulvouiflo 
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1.3.3 1115R1111196014115n1DMAIMIVIllif11115511 

WAI GUOUVUM1159itY1/1f15011flp6A115A11d111 G13 4 

❑ ilf111111JatIlliffiAttd'f11105,21141115fiOdfellIOtaililli alliii101f115111A1'11 

01rIt111-111”1:114 

❑ iif11114oriivivorkvalluni5oanttuu tntulitimufltiolj-nillnu5511noil 

111114111500fltttlii ttA11.11A5111417;tfirn401fillfl1511flifliirJif1510151101 

f115/1111nWilli6 

n 51J11f115fiaffi111115nirMilll 

tlAnli(191111 

Olr 	 fMillid Jfl15fleJ  

❑ tiim4S191Kfliflar1id111 allliilfY1500fltIUMIllini1551114151dIlltld'f 

5nnihtfl01101fil5MdOW14010Ani5;411411)1141iffYil11a1tr)ti1l 

❑ filillarlittUIPU0151t1lif151dI11116f1110101f115iitiliM'rfilallii'li 

1f151f115 

❑ 611fil11915,1111d1,91 tMnt1JUIJ105111Vallii9J111-6111f15511If15.9011ALM 

111-,M;11U1_15f,f101101f115 

❑ 6)1411t-mca-uvrintanAq Tif11500f1HUIJAflaM14116runtiniAq11.41l4 

n15oonta1i t4o5nim-milorrictaincOninq umnNotalifyym,f,frim 

flA14 

• 

• 1,11111-11111551Af151V1114 

• 111 J1Yinn553;11411-4orri5 

• itlillinf15511K1:111111J1fl 

• talliiillfl55115fallit=f101filAgilFlfit1414i114111011401f115 
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1.3.4 	0151_151.111INM1150011t1111J0101541,10,1111 

4itiimmthniiminiwiturnuirioontruuoill umilffiunnill,2,4114e-inn 

illn-i1'Iond4471,figmfluliolpieR3d1 mNe1.1 WO4t111/9410/1419/16:9411-01F1SOMMO.  

Oliffn19116:94114 nIfi'111.7flid94111  t'llaltlf115F11461.41,1W150011Lit11101f11541,M111A 

lviAlliJolly-ka-ihtrivillialin5Ani5 

1.4 	1J5,'It1111diflfilclilqtlecifInlf1P1M1154f11115a 

rriu-ninJ5,1.nm=driiflorrwuirlald 

1.4.1 	tiAilrVITIOlfit1113J,?'95 116f11115 114'fltfliliii'ttAn6lri111lf1150 OfIttlft V15-n 1011 

fi21lf11101f115 ni5riorrlilud ,n1519111611- talulcuoifyniiritiolhiltliv 

111A5illifflfM 11.1f1151;-MA1141111VMfl5f111A111iIM,IfIfFlf115dliiidflUdf 

cd5f111011161tHit11 Iii-i1,4J1 ilq111111511101111M-,11161111111-10111871 11%111 

rf111'L'-,' t11011 (Global 	Warming) 	111561Yh11661ialVf81111511Te1f1ff 
dd 

(Climate Change)11,WL'115111W115410111151'9f1 (Green House Effect) 

1.4.2 14111-11Taigift,IIHATO1id9d1,11 tit! 9turrinriiyillnion-avuollaq, 

illA5r11A111 	 1.114 -1111111111115 

fqtSanimcj, 11151_15,valiiier9f-Tulcdttuuni5t-iorri'll, 

NSmittaid-wi tta2.;f1151J511i11-151W1filfiOrif1111-101-11flq 6'114414 iltilliff,V111611 

VIITIVI8]fl1111041.15n11frI11tlitn2.:2f1661511l81l141 ttoocanint-04riAlod-115.1111 

01.41f1V1 

1.4.3 

	

	161'111/ rflii 044cdu•ffi0cin11li 1/1111110 \140111111i0A-ITOCittli10101f115illAif101file11);  

310t111400-11VV1111101f11fItOflififill'hiliAl4f1561Rfifil 

1.4.4 14t1M1i111111fft11110011553J110101f1159iUtille(14111J11115nfIT1 ce111.4t6IFY) 2 ill 

criiimmann2,'ffiniani5141-114, riJuilowioaltno4ou 011illIfitd2Affl151i1111 

1161111A 6MA1411111-111111111Aliffilniiff115in11411111V10111V101155111161014 

1.4.5 rf1111501,71411,1111i11 1411114151f115afllirlitlel 1,11111191Hl81ior11itti1f 

115v44-414M1mi'un-nri8rr5118th16i1iph5511 
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1.4.6 	VI'i'llfnilialNp5:16115111-10A,1115Nafl LV.1011111i4f115flfl414111J1115fia?ii'1,9 

1.4.7 

fiarri'lliiiAl'11016ilYiUilV15d0FflaW1401J 11.46Uf14`.',Iiit1161.4V(111150011i'fIlittfl, 

fl01115iVAVI1V16111ulr'lltirdol 	 F1911otilu1 

emilLion55uti1014 

	

1.4.8 	dij11f111116.'1-1$(`311f6uMZ-15i11,1511 fff111114f115e1A111 -141f111 i5f1fl15 1AE6U111 

Tuttvlf1Slillli114111500ffit3JMMfiad51101f115if101A/U1'iilli1915d0 

altrdAhlittAM111aflYh';`171;liffillidoniEtAtt-Ndali 



MA 2 

tililF1Q1c114114011ThillItif)1111E1 

2.1 	fflictiI10,111111aAtil0603.1 

catImia'Att-Ndoul4)Tilfrimput5,thinGuu 
y 9,  

	

2.1.1 	111111711.1 6110.9111n11111 (Population growth) 

liiillititl1511711.1 611011_15t,1511151160t11116151111flili (Exponential growth) iiiaelf11-13.11411 
d 

f1111.1401f1151h111,11/T1Altilf14111J111f14141/1f11111111iTnutiolonn5 

	

2.1.2 	111111E11061111Alf151liiihAnYMIti11111`411911,9411401f111,1100 (Economic growth & 

Technological Progress) 

fy1 1mit111r1ltinbiti911111I1l191J1mp11l11n154151i`iAronv1il1J4-1ti 

vii'innn5tiziun-11f121ilVJ144'114141114910Airm c'tlill111)40114116•11114111flGUW11111114-n, 114 

GutunaiUlfillf1-3111f1111111111/11411-ItYlflIVIWiltlidikalMf1151-11TITINFJ1115111141M104141,td,' 

1.11111111 

11ivu11ti5155ins16'0005 tilo5N1f1i111151411511011156110{i1A 

IiiT011`6"13 fliltiq 	illItliciflvarlMEJ Fill'UlAftlliqc11Jd11115d1 IflOilfld14111 511'r,11Mill (Pollution) lit) 

11401flifilMnhl 101111114011115 V115111i11  61-111114NM111f115tilifl(^1M1&11/1114-ro 

n VC11111551.1111l !al 

2.2 nimploAtinciaitgartnasini514111-5o4-nrcia6e-wti 

1J1411611)1191111HI1011115f1'3111f151JiNtialf1151419fl1152,'f115d1,11 6:1r) 

• fl-)13JP1911101.1-141)11i11110011111`.',1110f1")111d1J1Eltilqatliii111A1 (Thermal Comfort) 

• 111531)M1Vrilli11111111,TfIllta'ct,'1101,1,1 (Lighting or Visual Comfort) 

• 1115311illS1TVIlla5lati511 t1i1MVIJ (Acoustical Comfort) 

• flTlidOlfil5trifft,iiatlifidUltn11 (Visual Comfort) 

• fl15ilfltl1bl11V110.101fl1fffi11tf 	(Indoor Air Quality) 
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• finilf1111J1100qi11111.-Af5Oitaf,cni'viti'im (Security and Safety) 

• alflill1aff15d1,11310 (Information Technology) 

• trititnfY1111/1.9t11561,1UWA/11111/111tf151169 

• tirlflilliadth_111411 

• 015115f,1161116A111-1 

• 111501„,!iflalttlAhll 
do d 

• 

2.3 	liAiflt111Hantd1601115000111.1111431141UMaltild 

2.3.1 IfinACIf11111610111141114effilliGlElf1551.1 

m6'finlvuolfyinvillu frniqiTnalfinal-niquTurloicomia'Rltt-NAVIJ 

Gt11115fladfiA 

Olf11514afilNatnnriudOff1111/UW14011VMDOndlglttVi5nntt5frUalfil5b1114u frnamill 

fmNSAirrqfiod 1 

iflNdf15,111JdadillIAIWM4011110,9Idfl 

allViirlEPUOlf11500f10,111M1111V1Elf1551J61014 	41,01121ittillnlVdt11910t1f1551liA 

qaudwAlicqutilitlqiuirrurisioill,mfrnlmnadi-niiiiioffict15°.;nnuAul intadmion14 

2.3.2 

ffill9L1011551.16101.61014115n101_1116flOd 4 ird1-1 tlttdflf VI-31131M111i11T146110 n  

6'ladfY1500flttlilialf11511,1fl5f,irli11510flald T11a1tlalf115 40131f115 .̀1^71t15f111NM15t,11N11) 

Filtt-NIAIJAflOAirliflifni5V101t115 (Building Life cycle) G1,Ittd6i1Jif151fl15 ilAf11500fItt1111 

O1f115 i'),91115110d5i1 9h111151401f115 Vnlillni5i000lalf115 

14uti 

❑ lAlals1114 

ni51411A)A11411101f115iJ4 Nffil52,1r1UdaFrltriohut&iatilluin iA9:13'11 ni5oonttuu 

alf115f11141161.911-10d1A3111514415i11141‘iltMAATIM5113(f1")111rhfk4-16uell11 Mf115i114 

116A111-1061311152:alrliilliAl9t,'iMffillfil0 tbM,'ffi'llf11111W11014611k,11401f115 

5 -)11691flONaf1511111daailivitrAhu finvioaculawillf11500ALLIJUI,MflOVI'fisIkrillq 

alaNdf=1/11d0Filt1' A4101111,1502,T12G1flOqi'A.i50101f115 41411,1111500fltailli1414015 
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191o1i115oth3fid5,Fry1i5111ue1Nt9ithRlt12ilhif1/111b55119511itanY1111ii'aiyivi?'1101 

5,'111101f115d111 6S15n_lUtildirdVdiirldION15161H111111,1rAtiVITIThlT01001filit 

f11111ffil 1 trU 010110-11115 

CI -Taq 

-kirwuoxlimpifyi5t11,1m5firautdimAtmdf,ni5Noier9,dmilollIhmmofl 

fl5n(flf11510001,101fil5 fll5ifilildfillAUM1401JIUffilf1151-11IVIV111b551.19f1FHA0f115 

14irlilunmotillhaMolluni5fiodfilt=n15191V10001f115 

501i1111150dOlfZULMFIV1551Milll 9101111111ti n1516§-Ter9ttm,n1516olioatiirnChiai 

1165q1f11115fiaff515 alni5191-Yrr9Moni511-17,1i'myrdimill 

1,tdc.tialltt9f11 ttW,'t1 	55116'111 tADVIITInflpfil5111ffatiOlf115 t111-671Vlid9d111 

t11 11 (iVistiia) 

CI 

V(11J15061f1156u DA 	fl 111-1 Ifl El 

6 
• 1115flfliiiifladfl1519S

9. .11  
1,1191,9111105AttAn1144011 

• f115L11111V11461AflA'IJIII1411111113(triall52,169S113J1flili ci0 

• n-nrinthtiirluan191rWormOilm 

❑ tioall11^1110Aff1111111-10609.1filtllvolfEn 

1_15,no1Jg91-1E, 

• fril/JV111106iflqilillf1111 (Thermal Comfort) 

• flilif111101111fill1011401f115 (Indoor Air Quality) 

• f11111ffUltl11 llffleM11 (Visual Comfort) 

• (Noise Control) 

• (Humidity) 

❑ f1119.141fillillifl5IlifilCIVI4 (Cost benefit Analysis) 

11-11115f4T15t111411,11,1151101dAi".6UOlf11500fM1J11111011i'l_1111,101f115 
4
of115411111V1 

VIJ9M10,1f11111411fillUf115Milltlfl2,1J5IMS1-31114i14flaltriftlf115d0fillGN1011.4f115111 

O1f115 flill11111q6V161101419101f115M11 Lta,.'(1110)115,ItYlf1,1111A411,!Filti Mci'011 n15 

Vi'fla1.141/0t1t-TUD,IfictiU,'n0116110AllgiMf it-15,91115 1111Jilif151fl15f115flliptiltlAMTOffitd 



10 

11-111=41111intla‘11111111ntwin6ul4Nagocuttyluvim 	151111405 

fAiV15f11-10'A5 -AdOUttlidAlrli"1/101115 171fl5f111d11410/t5fltill11.1n -nfiorrIll 1111 

diGiG1011.15,'Eff,f11519IV10001f115 itaffiT11.1f111/140116110101f115 Iflfiii15i1M1f11115 

fl11/1,1111A1J41-Ittflnnlft"MlfinglAlrljt 

2.4 	I111r1G111-M150011IIIMI110f111011i'flIdnIdf,1151,116114,14111 

a1Hi'un154nli1ni5o0f111111101f115i4f1Di8ilt11A01-11501d5'frifuail5I'11t1oliall-ruf 

ihnloaltier -mAiKuji ihmt-1dilwint115oontamiotninFici1-311J (Conventional Design) 613d0111171 

2.4.1 IThi'tffilAillEM11411111gilillaGiOasitrdOdvatIKAfilf11401111M4I1d11401f111114f1011;k1 

❑ 1115115`flflilltd'z',1154111115ifililtY140.161117/14.101f115 (Site Elements) iqt4-31111f11-14115 

fill196,1f115141151,1t161filwmihtrdwilli 	 t6Y0611-110 11,flZirairictlil. filifrUPU0s1 

alf115 l'At1/1V11JU'Al4liAiDlii111J110,11111tMAIJ50111 01f115111ildfral9j11111-AGU0,1 
. 	. 

0101fittivoln-iith 

171 	1115tS0fliikIllW,1;iiin11,1111511,9vTTUD.101f115 (Building Placement and Orientation) al 

fl1561t11511An
00

anl9lttuu Aa00914f115111g111111:1,1114,101f115 1111if1-111Ja0qflhl 

f1M.Ifl811tiltrill11401W1403ADAuit -miiklami5rinioliXti-im_15,1ms171,/lep lnnU 

V11_15rLIfill'Alafflf1111.111V1f1d11€11019,W14,1115t11-i11/110114,11d`L'f110110f101f115 r011150 

ff 	f111111mainninontGihipmi511114ma'qq trianfolvaioltiloitHuifdu 

V111115f1f1-111fpJf1154All'UO,901111fl1011141401f115 flAf1151,111f115Yilf1-111.111111 (Cooling 

Load) 61.1t1h-Irrniillilgilliliii11011-101t115illglaA 1.41, ci 	ril 1.1 1,1114 

171 111511T15f11100f1111J110=S005.filllt113011D1f115 (Envelope Component Consideration) 

tf11111W0ilfitlliii1FIMiDf11500f1111111ilrh6q115‘,1, -mmil nd -r-A'a 5f uutiJ3onolfin 111 

iNfriluthnsrviciutren (Opaque Envelope) ltd`,', 

21 
(Transparent Envelope) W,;401ffill15flaflifilflattl":111.1101411dni-111161S111111tp1f115 11-1 

ri1Jn15ifth,Itni17111111it1b551.19f1Fidelll LiTA 11Mb5511'1116 11 5̀1 011it161.11 3'i9V1h00fl 

f1151151161111 1111811-101f115 WitTlf1141115f1111111111fiall1Ai11i"5nrillp,iodo1afi1f1lv 

Dif1156ub55111C1Fi 

❑ fli5iN-15i11A0f15V111fill3J11971-11011-101t115 (Indoor Environment Consideration) ri3,0115 

13915tintaonvuuillnifiluicwoln15 tit! 0)56" ir(G1Antwilino114 



-v-rwl 
nitruan (1i3) 

Micro-Climate 

Bldg. 

Configuration 

(1) ( 2 ) ( 3  ) ( 4 ) ( 5  ) 
Site Building Placement Envelope Indoor Air Conditioning 

Elements Orientation Component Environment System 

(114 ) 

( 112 ) 
Bldg.. 

Envelope 

Convention Design Practice 

Energy Awareness Design Concept 

Bldg. 
Configuration 

( n2 ) 

( n1 ) 

(n3) 

1,1JCIALIVJ ( Comfort Zone ) 

Passive Bldg. 

(n4 ) 
Desirable 

Bldg. 

11 

t 	t 	ti dill 1 d fil n11011-101f1151qq U V11401d0f11111401f1151411145U 

11111114010111010154114i11111V110141,1 iqtlf115t)11,114fl lIflIdtililfilf1156flt111101111101,1 

1tM.'0111141J1100 110n1i1.10111.1f011110n1111.1414146u0101511oriiiqo 11161104nainfillf1-15 

1111-11101'411116111151919J1115darli1115,R1r1/111AITIttdf,111i1ii1J0-111i/01.111161101015 1110 

❑ 	timilfiltilaini5i1111115-15tmi (Desirable Building) tqt-If115HVBJNailltanitqlltirn 

oontruuiiviolnim-rtilumnymt-mhill11010htilleartptil 

5.,'11111_1i110 -111111111.44cu 

fr111911041111triqh1J1110tilltillt6UAdillet (Comfort Zone) 191000TTsf1i 

cff111i0Vi -1.11 1/111010011^Iii11611i110d&AAtt-NIA101.11(1'11f1101,100110n11011101015f11/41040 

tt0n115N0I1F10"11111/1filitiall1111500fIttIJI.411411011J1501t0MllalttrftlallItallit 2.1 

21.1ii 2.1 f11511MIN411-1t1110Illid011,1111500flttirll (Technology and Design Integration) 

(9-La15 cututbnifm, 2542) 
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2.4.2 	litE1113169111lavi01111AGID1Iliii'li'VIEJ111111X111141115fiaA.114 

iqun15115'qn4'1916nlitundu5f,uunivihdiwniliiiiq (Modular Coordination 
A d 

System) cislaivni5tFujuial-iiTtionlwini5liliem, 

irr9 tt51111d ttfln1d1 OflOA91415,011111101‘9111frilrlirrliAttlomiVolni5 

ITO 2.6 

2.4.3 Ilti'fliii1611illad01111M1f11491/111/aAs911dltan-11501#tAlials9114111C111401f115 

❑ nmSand55qtuautivitalimptanhnfavuolTamitlilunl5riodliA 

❑ 115,4i1Af111A1110,91115161416,9111d111ol1d011115 

171 	dill-Jahr11110110140daliret (Thermal Comfort) 

2.5 111-Aliiollan-mimSan-TamunniansituciiitilviimciaasuraoSOIJ 

114111500flttIJUOlf115171A141125Viaaltrn4ou a14115n101Jilvhfi'i1l1hn115111140f1156HS011 

imptan4Sofittrviiii-ahldoi-mripdfiA Iii---m,.1,c111-10141J5f,flannitivon 

i'llIvulvfifltSonirrquandamitiviriiiViiifinwiciRlit-mhlii4lowd'ollivi6ntrnticynvni5KotSon 

invmn4vaittrviiii-allnion-ndadfiA 
A 	I 

31f115 	 flilddifliFv1101 

id901f115&rilNAVIII111010101-11011401f115 114M111311115 191?(OU LIA,'Iriantut-m1411611-niluttd 

azii4Gual5nmiliiminifalrilv#(1111113(frithquifurill,A4kutt5n14tifi 

❑

A' A 
11141/1 11f1151,4,9114i-)lnailiinSonlIlimplinault-ilma,fit-i-uniu4j-runiun-yilifouvr1 

diamoilolfitittaf,mi-wymilm41431 

91n1514A -ruillf1M1fildliiirrqiiihrovIDOY1114f115nVillf1-313.1famlimi elf J1 

nflilficullmennui'mAimnITuqanifjfillrInMultilleffillAIDifilfifilEfl-1011illfi01141441140d115-Al 

114f1561filiff9ilfliliffiralfatii0161-111If11111?TiKillfiliGtiMplIltilliiillill Lit! TIKAliumau, 

911rnu-notilioutiioul4ain-iilioljavisquthiri I111-16-Kim010,11.11 

iff iitS n 1 440 1 

	

	10f1101141) 5 n110 6111:\alf114f1f11511-1f1151SoniGilivr94-11414 1,111.11611/11 

dalin4 

1,10f1T1flqilidlltiiiGUNimpt4-3 

ISonliVirrgriodfil t-marioutiloUNffM31111101iri9 trIflilWA1110111.116111141351 	t1d0lvl lfl  

luni5iifliniitlif151f11511411511i011M1f1 
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111_119dvill 1141 Green Building  Handbook Volume 1 !MI' http://www.worldgbc.org/ 1fl13J1.4f115 

dioutilouinvioan4)111 	 umiimilijulkgonivimilalgaironiFarrqi/anntra, 

1=51flruolimmilutriavvitcni-KrAlt ohf1l1_I1unca15) Ilimiial1al5nliftlyuntarSiNnn5niiido 

altrfil4011dovni-Hiloonlatifitrutilouriiii'ami/iiiqfuron711nAinfii4 

2.6 nlamaniialunminin-la 

1Nnfl15e0u 
11flZ,1_15,11trocriA"11-11,1 	d11.115f11111.11NMJNA'1141A011311F411,1-1"Afli11500f111111101f1151,111-13.7m5d0 

tlaI1115t1r11111V11411,N1,1a111M1,91111-Hill 

itlfiliitA0111500f1111M01f115i1V11-137NMiORA11-filh1J11M'allTfltilVIK111146'111VI'All1421Jii 2.2 

2.7 	111111-1111511df,i140614filAflilUjEJ 

lunl5aninii"oin51n1511)  tolun154f11119it11146f111t1inilfliltfl11Al 411'111,10ti116.‘111a,'401iitllil 

liaptfloAhluKnuturAilAn 11AlOill2"141/511JilA51tMf6t1q11-14110i1,91  1916ii-401'at1 61110141111011- 

6'0111501J diorillamtlonium5141-nniattl ihmouttwl,-Tif11541t11141115riflilliitldliJ150 -litunI4 
1114 8 611\n101.1A"li.,4; 

2.7.1 411,1111V."11111111V1554M5111iWE11410.1 

Rf111111dn11.11/TI-115501f1551.1AaDA91,11r1q114111tit114011M-If115ilf114111M,'YT1f1"111J111'11divalil 

11t'iiff)40111Mf iit‘111101115i1111,11lit111d2,'00fliti11 	 flI11d011115 

npultniloamtitu tiFivialFiu 5-13.11L1J5Z,'Vf1M15iiif115fiaff1111110;4111f1111111M15 

5-)1B/T140;1-61YOtatl riAiorri.11JVflpNdf115riflliliitlIJOlifmni5 

2.7.2 4111114151g1lAr511.1511.146tInfiltaifltild111  

i09nina151%1Af511J5-)11401,01156111f111101f115ill0rmlf7t1d111  ii111101f1151f1M111119116' 

51l51111.:(111-11fliiln'tii11Ariu01f115d'')Otillf111111J11110114151t1154f11,11-l0t1111,A0115f1tM1l11 

n1514V1monrnmlurvin-nrfnin5iti 147itywi'um;y15-ruiiiiillitmnifilirturmoonttuu 

51ElanblEJWUOALL1111l11-1001-111AfF1M115600(f11 VilliTV111.115t11131'11%1d11151116A 461-401rit11lf111911tft' 

qi1a55fvuoln-miorrfilluiffilimilcui 
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gr14Tal1Ainrvatmilniunirma4ii-uviraipludv,anv1p1l4 1 

AnumigAniain-15141vawrunitilwa-wri5- 

vItlutrarmliiitlymOn5' 541 

tli'unAtnnyai-runitu-nvrwal-aini5111-a 

6615-AviBtrivini5wm-muitrinwi'44iu 

n-nth.r.t,noll4viqqn-nwantnriyalAill.17r,amvalliv 

moijn-nii-nnt-ts 1lqr-tiluniilirra41-ni 

umrTalg 
4- 

( Basic Needs ) 

r1t11#rreigFlitinln111,41TiPrth:,'415i) ( Lifestyle ) 

ri-runimA'aialiciin'A'ymoinnwanLitpu 

Acivniturroi 	-a441.151.-rainginuniloon5-73.1 

-a4pItlitn-atimi4g-A4600thv 

viaurvgilnssal 	v..litturrnoi-aruTim 

AcrtniAi 	 11,44-triUirizag-Aciarftriinnlq1A-anloi-Tvg 

A'Tun-15Touns 	a7tto1au6m7Aniv-iwg-4ilk4a-milx1tAal 

tinivonnarklunilwantnni 

Augayrilmunsqv 

6YlutAl4ii'l4w1A-15- 

61'111tG416ab1s~ ]e al 

Aiintumhztratraim7 

n-11.151,A7-1:,-ihwtwanLitru 

nwag- 466u-u-41lwa4q1npalifilto-raiAlhuni-34 

611SSuinfitnntoThFaim7ariziariunwri-a4-14ilniltolutlaivi-alt1 

n1qihrifition444111 

A- un-151311-14-11,414-ityvfmtmitniar-IL-uttna 

aurnti:rmu-n, 

ilmqtlumr,inenr-mukanigyanutiu 

utramilniu,Orwirinnthrwilorrawru 

uu-rni4n-nwanivinAvanA4'alritiiifipriva44-ata-av 

6611ani1- 1111.1 

2.2 f15011111-1'ilflitifraffnfilit1 
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2.7.3 	cihnnatimlumr,ilpiacuosinuiliininvilsii 

ii6ainiiI4cvlifmOnvi2f151gLIM111J511J403p11564111111101f1151llAf101fIr1d111 6110111151f11/11' 
,4 A 	v 

UtilifiF1 	-11117111115eff11,1111d,V1111/1114155illf1551altfle_111101 9,̀17111111711_11111:1111fff flildni1,111-1V(11J 

115f,11-MilM,Ilf151nIGITOleitIVIIJA 111111011.1115,11,tvillivrarimpht;a141101f1154fIli1WC1if15‘1015i1 

ltnt,0111115t1d11111AV111061111-1q1,411tflill411,=111-31/111f1150011111114-15That,'COUgvialll 

2.7.4 	lif1111LIM:fillildAllaillflOrli 

Nflf115115nndIM;;If151a1)1401,0114T111056,14f1111d111 T.,'111111tfIllYIV111111-1f11561111M 

liAfltnarvittu-miA tmmtwiiioluni5oanttuurenlffu 

2.7.4.1 	111-100f111.1J11014115,f101111111411TatilliVit11155JJ11 Kfl ll VI"Oflf1as1 a11f15t1V101JV11.101 

doivapJ5;ff14910lif1511115 414V100116f1'110101f115 qflOATLItrtnii011151116T1/011101 

2.7.4.2 111400f11.11111014115n101111114111iflif1553J14151ffi'lltlaf5V1111`115101101f115171 

VI"Oflflhlri'lls111,1V10111M1fl551J ttw,,n15 t15-.n619951pitrtynni5fiarrfilnuudiqt4li 

mAntluvian 

2.7.4.3 111-100111.11111014115t,'1101111flnlitrifilfIllil'415VIOR,11110hU 01-dT111416A111 	,' .111A 

11 'fig 0105 

2.7.5 	S11110,1141111.111-IfIlliimSon5aliguaApisitticariliailciaasuna5011 01#1411^1A.11114 

it1°..,11i11^101f15 

tM.111155'1115 -31J4014,1allitiffletiOltillqilidlni64114Villl ellDlidq Hit! quaruall/111111011111 

117117 arvi n 1N tfluviu tAotimuotril-rnilni5Kothnimptna,q4Sofif114iitJuilq5dfl 

allt-M4011, Ov46'n111"16111-numnli'lltflf15 1.140611/1411.4 0111-1403,011m1H6fitiAio146-1161 luni5oonttuu 

doll] 11155-)115-111403,1u0d111 

❑ toidAGtioljaTin4No 1`11-1/111d1403011611&1411-lf115gf11419itliflE14030d1A1 t1f11,1N60 

40Ailf1-31111,iligfOga I0t111V-15i11191f1Nffill5M1d0111riATIf1111011-111fln-1101-10111152;11111418111011111V1i  

❑ 111V151-111401givrOlf1111711F106116,9c131111q5111-111flailijf11514,9114fillatil.ltillillfllE1 

ASHRAE Handbook, Mechanical and Electrical Equipment for Building Tnli19.1401,1p1f151_111 

I1151111511iiiiM1111111iflOtiatfl 1114 VisualDOE-4 1110141V 	 dITtaTri9l110f115'llf15If,i1 

❑ 111551115"n140;1fl-Yer9lwvioloalq t9l14015ilf114111152t 

Nflt-152' 
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401prISA101E1f1r1411451flindlAtaliefqfiaV(111 5inliitiluifmnioni514111-1 iTale id 	n 1511Ifiu 

OtilAttlAli1M101141fisM10 rilalvYmAnTan-mtll ttaffiyainwmluni5tinnan-yanviuif,vrwiani5 

1a1l1liGhluttatt1'1 illiaili115fiorrfilluri-nn115i 6110,1115t:1110110 

❑ f11551115U4DIJM11111151rMffalltil5inf15511/11f11551115-1114avtilinn55111114114 

V11111/1f115Tujimln 1.105111111Anf1101110 ii14114f1151/10d0111,11011114401i1,Ailf1TIMilti}0110d01115 

14,1111 

2.7.6 ilflIftph1111.111Mailf11141thif11560riAlAcitilIMMI 

unttwirmirt 11 df1111061155U11 	cs1 V11116uatimilittfl 	 1115 fi di'11T,t411411110 014 

daltlillW,I0litiT15t1111110f111111111MMJ11-1f115fiaell I0001fitlfl15iN15f1M11111ifnilll 

■ cav-nicanumpillott5117;141wmponttuu 

■ tVaitafITIAVUO•lif151V111•1 

■ inniouni5riarrfiA 

• 50115nlITM11101M5fi0V111,9 

2.7.7 1115i"GlIVIIJ114101A1-101MQ,' iv106111110 	 6111N111115001111111J1111510W,AMI 

lialpTIMM1f111154f11:1111.111dfl41.1A01-1 timAlt-mfitismfvfttwAltleoniAntifiiimili 

/11-11f=iq 

i'Aait111401V1110111-ff,11611111ilIGAW11500111111116U1151EMn&Pldalll 
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2.8 	frnAntnualtn51.-,1161,/ouniiiaAnitilAnininlAnlIfirinalfTtaillay:luilqviv 

illilt?,401Y11115A1519ttant11J6tialpfilfldt1111T1f101f115if1016115614111J1d111 91flif151f115VilOtilAil 

111114f115q151%/A2AU5111511J'AlJdTillilrilU910,9f115tfillfaii11516tOltifltfilfltanTV 

iflf1154111FIttflf, -Itt151f11401palf115f15iiirfl1111152.,lillidlll lflif151f115d111 dliJ150d111 

119,111d111 9iDunviiali'',Ittrfq111)1111511ill  2.1 

11511in' 2.1 V54f111tidnIn111010111511111t11114 

Smitmituvii lood 	(%) 

1. 114nridolilthiDuivrilnynaAav 26.0 

2. 11i11111NI:r11T011-101-1 28.0 

3. ilqiumlNill-ulutnfl-115a;g 23.0 

4. Ililni18141 23.0 



Ira; 3 

aSI 

3.1 	'with 

lut-moontamolfmilvinoirlonlon-novjfillrallivttafaltrnaoinimpqn 

iiiirwionlwantanicl'odolirritAolilnounSia 

ttaf /111dITAITE55111f161tdfal11-filh11141110111 Vp 

19115 lcon-miikrnHuliimi'uni5oontaivit-nli-modiltvam'enAhltiitniialtiumviaml 

11:619nc111-1111.ffifIllIVIE11155111114F1111550115leffil Itflf,i1111155115n1111J51101101f115 

M1 .1- wlfuutniiu-m 11df11145f,15t:11100111111 6iAlalif1111 

oontanmuudili 

3.2 

iiilriffl5f1/11ilndANdlvini5panttinAodaifIEJ14fMlifladtill 

b55119f1A1=FilttW40114001111111M111/11M1401111 1011-101f115111A141th111.1171401 f1159MOMpl 

V.In-nyilfamnii191vMfAllUaffiOlUirifiolniialuni5oonttuu 61414ttri 

3.2.1 	fli11.1Iiiililueri111^1101111i11111111v014-11,1 411 

9111d111111t10401111iinimithiumiNothAdoriliol 11'11111-1150di'matillnaunhtiu 

b55111f1FlIAM:11h(j0111151411611-nAciillivriamomitamUi 

0111 ti1019-111115nYlf111/10 	 5,̀f1l'i15W.t,'F110 5° 37 d91fiOflll 20° 27 Lifila dfccv 

5f11-il3003FIV1 97° 22 VI,'21-10011 fill 105° 37 Of TtlaDfl t91ur1nliTA'f1iii1d1103f11710111111 

bltrIT-dllitil 11 3 qtininii6ri n -i -AqualilgodfmAlf,),fioiniwunlihmidhunlqiutif,lfiowti-11/1 

VMOWViiilIAMSIG1h1GUOlf1711JillihrlA1)(1i'atill4111f114ejlill 6-7 tg01411150115fn 1 ii 

A 	 9/ I 
tanT111c1f11,111411a1111.4111500flttIMM119100115511ehililiMlilijalfllffM111501ATI,1 d111150 

• 	fllThflqi1111/117101tilft 

• 	f115dqqadllflilunni5ttriTA-imulou 
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4 	d 
• 	f1150AMMTIMMTirlb 

• 	m5644915 in-mitl-noAaki 

3.2.2 

f1151,11ain-wfimonilhAathluiscC11746Tovioni5cd5vitiflrall-n4 

ttflfldllf)i16110.1D111111{1151I-mititlaimluninli'moymfpmfirnAurni4ourclolvilVirovrrAl 

ram 	 If51Y1f1111141111 f11111k1')1101fllIttft"fl'311.1111JOIdialriq1411.11f111-15=iio 

tat 403JdVilli lUiii011i111114UN9-101d1J (Wind Rose) `Vi1l1f1111.411111511.11101t11514115,109f119111 

fl5f,ttdd9J Iflon -ranllaiiiirrammilwniiudfralo-m -pitilad'afrryn,imultnioAllicil'oon-ii 8 

fliatiN1541I3J1 (5 1114"/ 	 tterolimmiAii 

3.1 iilmumffiti'w4FriltEITIN 0.4°C LihtiAbJf1-313.111W1.1115`allild 0.25 t1JV1573111i1 (Victor Olgyay, 

1969) F111.11.1 aTTITIMiNli)01.1i416V151f1113JtIlall 11.11V15/51-d1ii 

111011-1403f11ll f111111,1"Thll 1.5 MA5[11-1111 11111t111111.1"MlffiT;Jfilfrililf151Jfl'11,1115`,1:fl11)1110Slil 

Olt1J')11,4 

01151,91/1 3.1 	11c1 1'1  

nlliltbDt14110114111/04ttd°.;ffillInilairm 

f9ut11d9i 

(t1N15/1ld1ifi) 

fillutN11114,uolfnufemqviiiM 

fladl 

Rd'il01%641.4 

0 -- 0.25 Iiiilf1-3111til'Aouttikliumiairerm,liamo Ilillt-wilorrun5p6AtnA14 

0.25 — 0.50 911d1 2-3 ° F i'anduiti 

0.50 - 1.00 v1101 4-5 °17 
Ifluv -AilgrwrulattviTuc-i-iii 

f115tflA014111')T01011-11i1 

Loo - 1.50 VTInl 5-7 ° F 
il II il d1.111-0 t Anilatnutill'ant,in 

5 un-nt V 

> 1.50 ihdA 5-7 ° F iln-i1tjt-I5un1U 

: 7 ) 
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3.2.3 ailillW110,9f1113Jihd 

Arii1/1511161,10till?Ht4TilthnT101110410tcuillitguoi'owilu 

tyymitladlutnavvitAniirp 

alomnomlioinwitmotnniKudfrallvYodivuirieialn -ntwtotilutto 

ff9J1t1 (Comfort Zone) 	40101481/611-11411i1J1i14111111111115dAM1411114111f1111J101,04,[11 

(Latent Heat load) 111f1flilf115d09, 01016111161J01flifftrnitlffil flllaialf111101101101f115V111J150 

t41401f1151111116110\1f115iYill'UO.1011110 1141/111c41161Atfil filf1151ii911 6110101fliVi llflfl 

flTIIITIVUO101fllf111V11111114)-M IMlirilltlf1T11.11111f101111011101401WrIll15falfAVIA1AlliiI}J1 

f11011401f11511411fl101 1111 1111 

171  
il'31119f141191/JVITUNV11150111101f115 

❑ frinpis"cuil 	ctirinnoutht;9,141119iiltmtioaq 

❑ filmihninn -ntilq-ilmh,qvicifidlA 

❑ fl'111141R111f115M,TillTali16111M1115fiaffi'll 

❑ f11111GLifirAulvimgmaviAinoluttannioltlomilonAlai'ilmi'diAl 

A 
f1111.19f1M111JT`,'Mlf1-350011ill 20%-80% RH (bid 91 '4101-Ji1t f1,2540) 

3.2.4 '611illaiMAG11,901i106 

fl1101i4lEfrillittlid111611114f11111i)MIT11111101101-101f115111JNM15VITLIviDalt115taflUN 

Ol1115I0115.1 1. 061NdfM1114AfId11%;001-421k01 

❑ f1151-11f1-)11A)01-1 (Conduction Heat Gain / Loss : Qc) tt)M1t1t1151.11f1113.1fOlAtIfiln 

111011401f1111110f115trilpatfill1Ili'014110140flifleifl15111f1")111i'014 1,1,115a1n113J5,thlqildWiii 

52',11111110111tMn1101-10f101f115 Iouin-nifouvniitaimninultumpl1111Jvriyaqiuviaknuil 

n-iityruo 

❑ 1115 kfIvii."1 1  (Solar Radiation : Qs) 111115 t11115,t IMO 1110'171$1'10Q:lf1M11 ffq TtlaT1J 

Nff15f.lillAlf11115Ltrii'lao-Noicslotliquo51 

❑ ni5vrit-rmi'ou (Convection : Qv) fillIfY3111i)01-diitrlq41(9111f115ditlalf1-311Ji)011114)11 

6U0111155n110D111111 (Ventilation Heat Gain / Loss) Iflt101FE101111Mtl'ailflffl1111fl15111fITIllf 

cifltiltn4016ilfifilinlgalliMITUDArnaltdM.1410 
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❑ 11155x6190 (Evaporative Heat Loss : Qe) f115 5n1101110f1-311JfaltilfldlOtM-110 t1d,`1,' 

9l tldvlltfl~lfl155v611f1 -1/M,Iel'0111111,9.9111f11111101-111-1f11541A01,1d011-df. il'llifd1/115fliltidq11111J 

50141.1561fla1llq 

A OH 

Os 

a tlil 3.1 FlittlilifIll/Jf 01,1d1,91 

61111A anyntind -r-)14-inuallitlf111111maino-Aoliklelvill-11,144iiiNd115t1/11_0007151 

1001t115 11113J1illtf1 0-90 %€11053fi1J1i1I1^161111.4f11114501.19 111M1011106611,12111101015tivii'i0' W1 

il'ominit461-1t1df.01f115411tii0lif‘Miallf11110191100 J1duf1f11J11f11111 fl t1M'AfrtliTh.,-1101 
4  - 
MIN') 

Al AL 
3.2.5 allililff,31.01.11104g

T  
f15 11115 

A t 
't-11-1t11,11.1i1A6U011/1VIlif15 1015 	illNdViOdillittflii0ifilffttlrlIfflifl (Micro Climate) 

t14o101nquatfj1sla1n1iuntlwaltnial1911=k1H11111K11110111011415 1f115W1f111,'&11,10111f,tdUill'IJ'HO 
A 0, 	 A doni5tfmovq-Aolo-miniiqtivitonvillficu Gtltiluni5vdatruttilalailttuu6uoln5ntdmiiii:N6' ll 

trin01 

3.2.6 aldl ihIM.,V11111111,1dd 1.11 

d'ullIttanu'IS1155fIld111 501J01f115rfilmnilotlalrivT.filo-Nolifivinlililonn5vviuh'l 

id9d111 

111511:91tV11 von9ind1.nAil1J111-n41111noi2r1111501,1[A8141i'f111111o1f15nLVM11 flO-tiillfli111(4-19i 0,1 
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illii,l4vIllittafilia155tudili Duaim5lArihnIAiniciliriilrmluf115f111)%1Plafl5nliNillt 

f1111.11/46,1111,110141&1R1t1MtililAti 

3.2.7 0114sIlild111 

ttlifl11111.15tifti501101f115915 01/1Alif15‘11-115 
A 

1.01011.40 	lflitilrflif11-111iv011illIAl`cY, (Specific 	Heat) "61  11111-1tO1 villtlid11116",11hfidflf115 

tiljtalltilfl1110,19j1111,0711-41,ltflepllta`.',41Vp1 4"-ltlf15t,1J11-11115illifitli111155n11E1 (Evaporative 

Cooling) 

3.2.8 110i004111V1i10111f1 

1/11V11111111W1h1J11111110f11111711 11f1-)111aillAhlifill 	ttrild'114 

U55E111-11111Jillftlklillild00 tclicidu '49fliii111/IttitY40161J1.11flitilTdirANfl05,11111flillfrlffitft 

i9119 YTiliiitiioni5ginualorrfilfr-311d1J9fllIllis(11-1111 llW,1A011fliklf115qatatlYa1111-11Tooiilep 

3.2.9 110a.1101015 

'1'")11,1J5iittitillialt-illalf115ttflf,5:,11111101011115 61414ttfi u,-31ut1i lonoin15 

0-1f115 51,•-llittlflt,'9:dt-15ift'iJ5nouoit-n5 OIMIJU401 

ttn111111_Itt111101f1-15ttM',51111115`c",1-101101f115iirraff140161-1 VIA10141411-1tS10 -4-115i1;1411ti),111) 

11)0 film]nl v111.1 

3.2.10 Ilqat9flgfI5415f110M4 

yiNt`don W1 i 

fl -)1111143J1d111111-115d11/1-IttaleirOlhitYlilhisIV) 	 friai411111.1tIft`, 
A 

5,11:1,1,"-ld1f11411,11-11/1t111111' VIIJ 

3.3 11111111A 111500011111A060160iiiill-IrmIciaaAltioSau 

91n114tiviill iiii6Tiviovon-noontlinriiatjolaiirlholowiaRltnohmiT14n6yhtA 

1 inf-nio 3.2 Grh VT191 14111TV111.15t1611111q0,1111/111t11011150011111111 ltd1,-0-1/flif14061111-1Attfl,t 

11Afltfli1149(141V1111d 0 f11500fltalliii06olflockflullowioalttlohuluTi101711, fl tall1/111111t115 

aontaniiiatjawItifilVJull150.41Lt"-filhan'.-,ilv,',naukm 
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3.3.1 	ird1ii1Jultnndainai111vg-m6atugwA151l11i11iI51J1i1ii 

.t'iTtAnl5r11141111_15,1oGis.1191f1dIllititteM4011t551J1116501J61 Vnalf115111A1111510151/ 

11-Itt,i9101f115115n1611/16,1111111401f115 (Passive System) 111-111611 ltd91f1R'61'fl'Itiitfl'nql1151i11/11 

f115145nfittilfld (Active System) 

3.3.2 f115116.1614f11111'401411val.101f115 

V9II-1r1T151116140d11?ittNlf1-)11Jf01491fli110110flilfilttalt41111401f11511,! 3 ItItt1114,114 

fldrltt4-illAT119110 3.2.4 11.46fliiingUasli'liflAttgll (Short Wave) lt0f,i'l2ff1A1t11--) (Long Wave) 

tt1J5a1,1A11141Arr-ntaf,6'tTlitla'llU14'lfM11 cillf1-11115ciril101tiltfl')11.1i'01-111-1)6101f115 Isli411-117; 

'',el'oxi orn. iu6t-yualts, -115t-i -walfry-mfoutio-mi5 1115111fflItall10,101{11ff tIV11111500i1110140till 

c01t9111611U
C) 

171 

❑ f1151Allfnllifa1fsilltiOlt1i alf115 11111d11 

❑ fil5tIcii,l'amilifourilun5,wanl-will 

❑ Vi111111151-11f1111401-1 (Thermal Conductivity) iVtgilGlhtldq1115111f1111401.4401 

ilfild1111Alfl15111f1111.11'01-141 illttlhal-N1111fn111111Allttill'UOliff9 Wilatirt10,1 

-Yam tiAffl'illittAfldiltolquilifjihnviilh'lltld0•1411.16U01")'aqirlfl'IllJfal 

&Ion/rim 

❑ fr111J2f11Jrnolur15tilormniaAou impilo6n cH=r1lciiifloi)h-inAociAtf 

911.10epli f1-311JVII3J15f11111115VITIIJ (Absorbtivity) t115V1111101,1 (Reflectivity) f115 

tlfill101115filtlfnliiijall (Emissivity) f1-311.1411-11/1111 (Resistance) frimiflillnal 

-i'd9 (Transmittance) ciklaf1tuo1 kiivlin46051f1151/11f1-311J1014iirn tldnIT13.1 

fl'311A014 
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3.3.2.1 	ni5115,1n6149,1Jf15fIchiAttA09i111 airini5i1oArivfniulov14t-iiiiittiMon 
,Z1 

/1101400010151110t050110150111.041,1001401500010.1111101Oltillt1150,0i115011011i0ti 

I0Elfl1501flOttl-Ilifl511010-)101110t11111'511.16'01-10111 6,1t0.41111111101500filt11111105d1 

1`111A00A'11,1T10111401511i1;  3.2 ttflf,5,11171 3.2-3.3 

0151111 3.2 141101K111010-11011710dirilfifillt111101r11:110101511-dilltWld111%011J5n1141/10 

i1! / tg011 111.1010111010 -)101171061Jr1111114111TA1011J hlrid10111 

8.001A. 10.00 14. 12.00 IL 14.00 14. 16.00 V. 

21 iiquiou 66 33 10 33 66 

22 ft11101J 72 48 37 48 72 

21111 3.2 tt1,11IM511010-1101ii0trilli111,0401-1d111 11101115f1110111111010"1101f10661.1N111111 

111„1";61013J1h1t1d1d111 (iniVictra 9Jt1d5011, 2546 : 49-50) 



10.0044.00 U. 

8.00-16.00 u. 

ha-m-1444 

12.00 U. 12.00 u. 	 10.00-14.00 u. 

flurnsin-ammilo 

Hume 
9 

ri17111:11A11 

ITANIA111A04 

11111i14 
10 

Fut 

8.0016.00 U. 

25 

51dil 3.3 01.n1M5110.90-3.901)ia11.-1i1401-1d1,91 	 2546 : 49-50) 

3.3.2.2 n -ntgan14--Ter9ciriilfiliinhairin -mtilortrifyymi'ouciitviamalAgoLpcom 

Otill'6101f11411131f1151ITU01111110,601PIE11115 5tUltMlfilfM11115 51.11516' 

IMf115FIVIIINalVilinnfillill5thilNITTiliifIlliahlD1411.461,H1T1111ocuttat 

iii1150111.1115AImarvitIifil10114a1140d11456'1J111,11111MJ 

3.3.2.3 

	

	015nq11 liir1.130f101f115 (Building Envelope) 140130170dicIA U101911414 

ttlidlfiltlalf11111faUfillfffillIalfliffil1011011 fil6015 1d11.16U01111,4,11S0fl 

Olt115Vi041-rill4datlfilt111.401f115 W,A111.4695'111411415 

01015 111015110161.4015diotyln -mi01191f111101100 

3.3.2.4 

	

	fi5 111t15t',Ion,l̀ Tin5gAnilDffivuolain -nriA109holun -milhlariitvat-niu 

i'maoluinvn5lunninailivaanwilgulitigzumjihiin-iltumifloinlff 

1110110f1 
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3.3.3 	1111i301131.1111.901f1lItlitM aLl 

2111115,9110,101fAtilliffd1M11115illtrii6111114160fl155t muoiniftioul4mitht;4161414 
w 9M001t91̀10d1,9`6 	 ttdfryriAol.49111 

115501filfrillIOtlifiqq11-1qt11014 ttVi'aIll'i'litiNli'01141,10d11115talf111110 W1f1111511'111111111 101.f115 

9iolt-mphmilfialvtiion-intip`itimmloviltivoiniffillulnilvpailivq9,folutm;q9,1114 -r) 

3.3.4 willSonlian 1111M Cf4J 

tuol9inamilf,plain-wrluvuoi'mns% 

fryanntv ifilviVimingriodimtvuolimonnttuuoifmcio 

Olf115 91111115aflifilnlil (2114115 9Jilliti1if115, 2537) 1115ii9t,').-11f1")11REITMOW1h111fllAtIVIJ1191611 

t11019111WillItt9Iffilli1019,i1111T-15f,Will 

ni5floiliultlIfY)111f014f/11.41401f115111)11iiiilflniltliiVp 116TJ14 

rmilenli'udfar,moluoinivi4i/irro i'llìilt-rnfiluflun-inifoulM4111111-101f115d111150111-114)  

Iqt1t11501Flultuffinr6yrilnionimalia9 if.91f1153161111inil'il 

❑ Ituratuinframihni6oralliuttatfmtivannau 

❑ qturanrvivraTurinfiarrfiluanumnul69 

	

3.3.5 	t111130nUtTifili-dlaihtM,'Q.111110.1916911112.;ral 

icilunlvd5fInviiGninfififumminiuiatit-moonttuuiLill,M151illA115tUllb5511151i 

4 (Passive) ilt141111'MJ611VM111111101flelffttillif0111) ilt1iifl-31/1401f1151,194■161111,40tdilidiHA 

rrin- a,Liirrniuniolcualfmaotmin invqcdfl5t1:Id111 f11011 401f115 frn ra149,11 n5 driri 

11611114 cdnairiii-nrivp 69/1119111 
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3.4 	iiatiltivotganiXt-untuerichAi Milihniat-moom1Jud-ni51J311-M01141ffin511 

Ha,cf<F1,91tinSati 

Gtiotinnntim;viaritnervilullvvilli 

giiiiul-nniti-nloon55uttofFrltr-mou 

3.4.1 	̀115F1t11111191G1A01f115 

111f115D0f111111101f115illAif101f7t1 61Kuti5Mt'41alth" tvru9'011i11f115thflilvi-dcrlili tf 

fl elc~Sl3 IAtliAiU5f1119111f1-111.1041.11;f111 aiamorimmiatiluonviiii16o5-m-nenitalq, A lnA'tnidA 

fillidOlf11541t101K0 	 d151501111115UM11100111,110111Virld491119111.1 

ITOITillt105n411111111q111110171;6141140496uni5vilalal fl'150d1lAttaillif151111511016111111/h11 

fia f140161111N11f115fl4111011If151 ffIllcill'il111116VUO491111 /1111 	iiilli'llf111011A1111111)1154tAf, 

illii01114/1101 alOdilirdtlit'elidrsicri 140  Willa Till4f111.11511611114Wilaric131Ndfl5V11A01115 

non 

❑ di11111111thf,6110-01fliff 

❑ ilfrvilktna,,frynAm 

• 6ylirlattanlinnilmloifimi 

3.4.2 iii411111115-314K11.10,901f115 

1Jf11I11n1511519111Jeoinif115vii11oif1115v no9Jviiin uothlvniirAilegd6cni 	don15oontt1111 

a1f115 ciiflirllAfl15')11&1110,101f115i11111.1=1.1 t'll11401f1151e1111fild'il,10111t551.1T16)1610,1110 

In1105n16M1J69Alafl155n11001111FIA11it5511151W14 ` tli11115aAE111111111115flAf115141164911141110111. 

Olf115 	 i'i111/111-11511Idt1111110111511tfM11 ttan91un -i5 1q 

uailliTintnnallovilattm °I-s914cu19ini5onn161Juo1f115 el'olfivalilliq-nlv;-)Gualtym 15 lu 
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❑ iqmait-n5lpt 	 loon-1541114A 

finoonttuulthlludfilAhlui4V111115011oltivn-railmainimtnnio 

❑ 61")1,101111511114i'llf111)Ji'mainttrnoliimilloofirm 

en1t-115l114milool-i7de on-of, Twin 1,111411IttflU110101f115 

❑ 6Y3110 1f115Trilr11141F411115112idt111.11101f151•11VMM553.195-1'61J1f111VM tA0114116q{115 
v 

5f1110airnolvaiinYIVM 

dllITUVUVIf011if141115-31,96'101f115iit14111MJW-35i141UVililf115")11iiff`Villtiit11 (Azimuth 

1111 Bearing Angle) -111171'flidi  5 O1fl111.11111171M1  ~1410f1 1,111i1111.1111151iitlAlliattfl'il001,11h1 5 

Olff11111(111fiff9141001181 15 011111/111C11191`:,.:11.10 Of) q111iIJO 1111511319;01i1q411-atil 

111-11f1151i1e111110ttfl'ilOtiltllhl 12 0111111111111C1M1f,51-1011111i911 15 010-11(11,11711191i14 Oil VI111T11 

Olf115113.11f01111fldOlaltl) 1111M1.111411_1i71.  3.4 Thil,i'VfilJ15f1fill11106)1114111t1Thl,iii0114110TTO1 

d1,1114G1111dA111.1 

	

	
A151,1ii 3.3 

N 

E 1/11*'• F 

S 
	

so S 
	15 	 12 	S 

	
15 

21Jil 3.4 filVillelf115111111 SOL-AIR APPROACH 110•1t6n401,14SIA 

VIIIR1r1 171 	, 2541 : 20 
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A 	 A' AG) v 
A151111 3.3 TlitillAttal'ilttilli1110.111111/MatitIM,1101d111 

Mill/10111V 

limrill /  
filliA TA191aoull'oAdlli 

crToluou iloliiitvun 1101011115 1101115'l 
v 	. 

1101111- 

A)11.1 

iimilla 

ttd16 11.1101.1 Mt111111 
thunail 1111-1fM13 11-mina-II fl 

crwrOlf,ict400fltUlt141.10 

ttm`6 ll1i'01-1 fl11111,11-3 
Ifiunail lfrunall ilivinml Mund-il - 

iii191,--ii,l0011 

1110 I1i101-4 tt0041 
6 6 6 1J114flfl11 - 

iii3N12,"51.100flt`6011,Vi 

twujfill'ati 
ii '6 `6 - 

1144 

 mit-191mA 
ilitinall Itaanail `6 - all 1111-11M11 

iiiivff IVA fltiitlAlvi 

ttOflkIlfl flkitilfou 
ilivimil 1J114fM1,1 illunail - 

1ii361filt0f1 

Itflflklitl flililtli101,1 
- - - 1J11.4fM1,9 6 

iiff0fiitAfatllt111.10 
- 

t tW 111111 aliq9,fou 
- 6 6 6 

( V1111 :: 	H1'1 	 : 48 ) 

3.4.3 3iiilst110401fill 

1140M11115ftlIffIlltIglOditit'llOi'DIATI 1f1f1154T1IFI'd'it11111"il Olf1151/111rftl111Atlf1551J11 

t11111fdlifill6f111ila'fli101fliff 	 21Jill€110101f115iit111.M,'VrArro 1f1t1151,10dOIJ 

nrioutiitnyuumuafiqrhwup4ommwmth-n-ili1N 1J 	rNir-AtvikrifroiGuol 

rmtivi4- tAmilo-146-mi'uffnyhminiottuulou 

ill11011152.,TVIAlletga 1:1.7 (Victor Olgyay, 1992) lqtliolcti111.dt1-1'1110101f115 t‘1.114 911111i1;iLlf15,1W1 

flVl Llt163Jriu‘gricniimulnivrilvilt0,901f115 6̀flitIGlicti'411401)110s101f11506WalttfrtM:,' -iiloon-

o icwo fl 



40,91,101,4 

	I 
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3.4.4 IITI6IM6dM,'1itiviniutml9fa1n15 

91t11115i/1915t111M1111111514i'im Oiod0 1 46194111V111/111411-H15 ttW,,191i01114thlc̀ifl 

IAt1d11,11.11 flT:,ii'11151401f11511,1iiffilllidAttdi"),WMAI,191,1611;')1t11111,1lutioll1 

11.-191114e7114511-41110 141111d1/.115t161111101AltVtfl551JtMlni5144iiiiivilli 

ttflniAlOìiit9oi?-iiiiithnou69f15511111111 
, 

61101chfil 1 Gild t1d111 1110 tillillilf10110 (Function Relationship Diagram) er -13.115i1UV1011416'1 

tI,N1,11111A111-1211ill  3.5 

3.5 UNT41111AlttffAlf1T11.1hratliC1101141-ri1191V100d111 /11011„611Tflaliiii 

3.4.5 01111,9as9113!lild 

f11561alliir)fliatillt11111MJ 911114f1154111141AidlrialitFionimimamio flflf1151A9J 

flvfllJfl 	014 1.15511/11MITR11111'fnliJf01-111,40101 (Urban Heat Island) ttl-lehl 

6viNadon15-maluirmUittri 

❑ aqir -m4trifitiMidldo41,64iv ni5oonttuuiqu144wiriliirroonioluomfmrviA 

4-wilutta cc'Atilli_152.1461ii'Nfldan -nliSriA)1111IM151 1115D0111,611U1q0i0M5111411.  
lilapon-m-notiinkalitifililthdil'111-101fM (Building Footprint) 31111-11fltAfIN 

14114V11111503141AtikidltitillInfliad 1.1A2;r111115flliiiltliA014t141111,411enili'IJINI1 

ltilf1155i11141f141,1 i',9111-11115fl06111-11f101f115frif1501H19.114witiuktanfilnLihdl 



31 

111110 d'ANflaid0f1151.15,'IlerArallivuta,4 f11415`.',111JCMP1010NOUvia-mi 91)11.4 

niAnw)ioravil 

adolimmili7; 3.4 ttMItlii 3.6 

V1151411 3.4 61V4144141-11YilOidsnina111161.1 

t1514a11111161111.11/qtall-WW,t,'01-jfalA161111,1 fl5n15-)11161A11-1) 

1hni11701f115 510d°,i,Atfil 

1v1111001 
4 A , 	4 

1N1M1111nf1n1f115 11501ALITHIlM  Vd1 > 50 % 
A   

v A 

211171 3.6 VIOViltlfh,lirialidld0111,6717114110101f115 

CI 	111
d

1 4f1' 	Waif 1A15 5 ill ilivit-IcterlfitAatfAiu4tririatiltn flqqanifyiitaffial 

Tla Ltrf101`0641401f115 tiaff1111501q111")t,1111`cl;f1T111i101.411d.101 (Urban Heat 

Island) rhwniftriiiiirilmlisri55 ti t 4 iiiiliflfl13J4T_113Trndu Mil, 	I16-it 

V/1-n444 1411134INdiflOVI5*"10f115115nIETA1IA'1111.4 lAW,',11-.111i11.`1,1;i0-)614 

firiluni5ATnantr-aohlivimen 411-111061.4 11;14 11151,1711144L1't'0"ti1tniiiittfit1J011115 

flfli.M111-n1r11.10101f1"4")on -i5tioil141cIffIli?"101,114100f191T l f115f1504r1Tddl'001 

5')Illiflf115'n0111')1111111M.104 (Surface Runoff) ttM411/111J (Flood) vl1flf415 



110,01010011,1 < 30% 

a A 4 
1,11.4111,19S1155fid > 70% 

32 

(Moughin, Cliff. Urban Design, 2005) 1/4 id 1 if"A viTIA 'IL cIVJ ITVIT1A155 

TiviieflAidliirri3JM;VflidliJ15tItte101141',9A1511Y1 3.5 0M.,11J1/1 3.7 

„ 

A1511 	3.5 i'ori-nrC\i'lliiTfitihr 

( nnivionniAIA'll11-1M10111-10001-4i'flIfilall114 fl5n15111,161.911.4 

115nfl11011115 510dn601 

9/ 	A A' 	AA 	,±4 

1111,010") 1A114111/11JITINIS1A155t11 > 70 1)/0 6110141A til Aidl lt91130 

9) A 
FtW; 3.7 ioinufluiWillimlirri55tudoilaMoiArhili'llihninlalf115-1J1T-ItAFJ1 

❑ iforhullanTlfimdtloon-on viO4u1l"NITAfigarri0-14vihiViun15r(filffi1 rit; 

flT111g1116/11011,101f111 

iln--nui)01alf1M101i414i1141/11111U:9 	adt;f1111trAiT1af1'I9J5011v1114111111;  

NIT1110101f115 IqatPlAilfNITA411411Md1100f1t1AVff -Norahliiftill4i'un-nui'au 

TinumaiiivItimniipollithil-11111f115IM51101W1101fiAt1 So151illf115 -)15a101f11515 

tin 611114011INITA4114irina,-Tv oont 	 r3l1411A1dt131 

ttwl,'Vii1115ncno criwilagehlADA01f115TrillIttm,11114tfilonli'voinin-niifluifipal) 
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171114114iiii7rf,5140 Oflttflo°,',V1:,'51-1Afl 9i0i/f1ViriN11111001110ttd2,'il'ff146110101f115 1  

t11111tT1116"116M11111A1511`il 3.6 0M,'21.1i1;  3.8 

V1151111 3.6 A'Ari-1141-1171P111"1171Mi'llifli1M,,'11-,100f11Mf91,`1:1-inlfld0111ANITIfifftllilOttdfc-iffLi 

110101f115 (1153.11/1"orum611-nrviottl(11-10Af,00{1}11A1A1111.4 1152,1/5")111A1111) 

1J5`ftflirlalf115 51f1anb'Em 

01f115i114tillo.nNuninift 
Aloiranialricaliii94114iiff0fillOOMMt'Aiinlil d0111-111V1111 

flitlADIAdnifilk110101f115 tirilfill 1 : 1.1 - 1 : 1.3 

alf115i111114 

tf110111T1101111ff 

i(oinuillfiiiNITAfriff411-IiiiIVU,'11400f1MAf,iinlfl do 41A MITA 

iifftlIVIOUMS1014110101f115 1,1111fi1i 1 : 2 - 1 : 2.5 	1,1,flf,11f115 

llUi-)01fM0d11.4113J5t,'Weill 30-120 Olff1f11i11ff1111a1J115.A1 

V 	.=‘ 
ffOfflitinaMVAMOTITIWIM11400ARdf, 

alm5illtiliitntolaumnift ) 	 ) 

9, 
3.8 aA&JI,11/11,1i4,11:(1171fiVii1400114-111d0111AiliN11,91711401110-14 

❑ 1115111illt110fikii1A1A141 1,11,1t11561hOdflt1151.60f1")111101-11,Mfd0f115df,T1'01,iTli 

ttri'101clOtit41401f115 Vfi'llVISIT-d2.,43101111fftt111J‘Wlltl (Micro-Climate) irit11111fVfll 

501101f115 4-mtmlifiututtriltriimaa14-miltri55tuttaviloAlriorifil tiLAT111 

41,41711 01AA1171111i14i'lli111,111q1 '',1i0113(1,60f1-3111i)01,alllf1151Will1T1Faterlo n■icAtl 
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A v <1 9) 
0MTcl,'Vff INOVTAatta,901fiMitii-14olfmcnotermnollolflflfiilA911155f11 t1151nAildlii 

A1Anrci111161111,102V(10111alli 5f)J1ild 50 % ttfl`ci,' 40% 9,",'Vft,'11)01100111J111-121] 

TOlieifY)111101.4 1".1414finill'il111111,filli1M1fld114e)001511,9,nATIA155ilillialailit11 

91f101f115 41)1eHlailAatilliillilf1159nEMOiAFifilliJ101-1tMf,p1111).1111011155111fliff 

50110-N11514 t11,11115di'lleillY)n-115114fltIEJW1101f15- nLVIMAill ai 91ntli q rmA'And -r) 

Iiilkaill4a-amnfimuqUIT)111111-1111514illtlittfiTiviTirION1ttA64 

• 111514i3J/AlUfiffidil1 01OtallallJ15ini-mel 2 "lb  flc013 left 

(1) 01514iMA191116'101f115t01 

(2) 111514illts919111111M155f11509F101f115 

• fl154alliitlatiMilT111.1014141.417411q41 till MALI 1111t3114 tV114411 

admArtnlo 1110171g9Ifil.400116110A01f1151.1149f14illillt419114101f115 Oti-11 

1a0 50% 110441,1411flit`f111/1.:11.13Jq 

• lam56414111711441,111,1 f115113(i t1114421414i1101q 1 Ifl0 iA11311.111114411D 61(1 N1710 
A 

i'l,W11111041
2(
11-111WW111141-1 

/I A 	 A 
• d1 -nliTiutAluf111141111RWIll nut! vrilth 	) irlarellE111.41tti.f. 15 

, 	A 
t1J915 91f101f115 IOMPIAM001‘9041A11,11/1AlAttAilodvilififflauan7iffoficuon 

2, 
VIA1000f1150100111Ji01()1nylvii01041 

n'13.115tutrrflAIAILIT/11  3.9 

3.4.6 111511011VIdfilltl01411104t11301101f111 

111S01101f115cialliNifildfM1rIlliqEM51dDilikritimi51411611- w  ~11f1d~111a0€J11 J1 

lAIK1•911-ar114iTili'llf1151rIlf11-1111f11M111i'mlall'irrotnilll 	 tIl6"Y11115fl 

flqf1151411611- ulAmiliTir(q1711 iifilf1-3111A1A1/1111f1")111i)01.4q,1 tilaflolficufrywi'auti14)10 

01f115 ttanhownilugtimiliiiriolviami5 fniiialtivarnufaciaoltAanomi5 aliJ1501i11,11  3 

tani(111Alinnidllii0liallrIllirlf1-1111f0VV(11.115fIt41401f115 1,4ttfi 



3-10 1,3.1011 
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N 

 

111'171 3.9 g1011-ilttdt,'51,1Kt,'`iiit11111`1'.,V1J110,11115cdp.fle111.113.1112141101iliitkIltfiihdill01041 

05mAinuirall-mymianumacjmfrallm 

❑ AllY.101filif11111011q1fralf11 

A-111154101f1"111JTMalfliWfUMOlcil'Atir,i11,1111•11161f11 iOlqd1/1011161f11 	t1J11 

41-1 1 vl~fJ1111FIc~t91e~f115Y~e~1f11df1211J5e~1d91f119c~1f11c~11115E1~16f1dflFJe~f1~G1G11~d  

• 6111-1 -KliOlUrf11l1f11 fl-)5111V1.11qialttrflgUDIValtql,11AJounTArllnavvioA 

• 11111qiplual5nd11ant11.dt1c1i1iK1fI1iillv14114614 1 % 
, 

• 11111AiDAllrfA11452.1-11116liiillliillil,61,1 2 % 

(f15aivionavi6111141NUTIVUM'011i"n1111611114 11521/15 111161,1111) 

• filfnla11111111M1IlijOINDAWITallIT1011-1 f11514iMp1-111i171111111A1lafrlilAtill 

fl'illiiialirriinr,huallminviA)fill4uuwilillt11111fVf1J114f1156-1tS0fli'd9frINVJU 

Pin11111rIANITIAM5fiu5tInwannat4d-writhehlantarinilowuolpviousrlinAmiu 
dd 

(R-Value 	 1.3- 3.9 m2°C W 111D1111111-i1 

(fl5111^1R11111161111AM111111,1WAIg11111^1611111 f15a115-1 1AIK11111) 
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• filf1111J4111111,1M111i'f3115U1161fil ttiT31114111,11M111-1f115jA1915i11191111tflill4fil 

f115ditlalfa11J5DI151111163f11 (Roof Thermal Transfer Value : RTTV) 10011911h f115 

filtrg14145t1,1119111T1/15n1951TilliF11115'htdilJ1115 014TM:116.11Th 11.0. 2535 iqt1 

alfildle_lalf1113A014511J11161 	(RTTV) 100115nYlil1 10-20 W/m2  111 WO enrj1 

(0514011111/161111-11flOttlIM=01-finifralA114 115n151111611111) 

❑ 1115110AfildfilliA01-0111WITAIMV1111-hVillillEn4011 

1199tmA't- 1l9ti1911517dANnvion - 5t-i1ornfn11J5011 91,4uri Ginnovilo 	11 1 	6101110 

111,T1d15 1140A31A15411114A146fltflilicilhdf115NAITI-If11111i)01491f1NTIMM91fl1111-willintruon 

d11115fli1tt1411141111 

• d vi olt411 N 	el'0‘9171T15i1110 OfM1)1111I116051rH141101111dill  

Villivilld0111AN1.11 (Window to Wall Ratio : WWR)11filifle11J5nTlild 20-30 % 100 

17141A5-11.16U011'501tilqiirL114115nfilt1111A:11.15114,11.4i1CritMl-Anutmn_nIn5au 

illorwahrtha;111 ill 80% 110141-1 	1 

• filV7111htalAf115filtallf1-31111'01.45111F1111 IA0111561111,10tanTillfili3J115illi 

015diurnfnikilmn-nim:11 (U-Value) 

0.60-1.20 Win-12 oC 11101100161 (f151P611141116,91111110t61/14ttWt:01-dif111116,91111 

115.1:11511VallM) 

• filV71.11.15f1141115111ttflO6U011151 I0E1f115filt6lattlATI111f110"1t1lalTif11511',1 

1tAAllalf15,'flci19111.1f11500fIttill1f1"1511fili00115t.',1J1i1/5a,'Will 0.40-0.75 (1151J 

viaiwni611-rtrnoucouttaatji"nofIrlall-n4 flu.,1/511116-11-m) 

• d1A11115,FriAt-11517(AttqW110Aqiifl5dilisittA0f1101,10f1 Iq8111561111-Mt1411111fil 
v 

0.70-0.90 (11514a11411161,911-1110tallIttM'01)5f11111611111 115`.',115-111/161,911,0 

• ri11115filtlalfrila01451111JOAValf11011011 (OTTV) tarlY111111f1150 OfIttinlf115 

fillIVIAd11115tiltJalf1")11J110145-31.11101rftrlilleThafIlliiilfilllitiit! 25-45 Wirn2 °C (1511 

ITR11.111^161111 	a 	0 11/1AtlUitM"0f1411611114 fm,'115111(‘a11114) 

• ar-4-)N1,11fllendatl 111fl150@fltrIJUfilA915flillifilfilii1J1J5Ffilif115laldila 

DillAel(ttOd11) GuolFrilliicniel-mluitmonalfmvilothnfrirmaliff 9rivil 

0.60 Iflaigt-i -31161 091f11111cliiTIT101t115 (f15111Ai%11411161111-11ffILtYlLittM;01-41i4 

1161111,! IM.311111161111,1) 
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f1154)cifkrU010111143ffilllf1501.11159ttft111.T1d1,1 0141111111.011500fIttillif115`k15511111 

lifillii1J1f11(115iTU0101fliffil11111halltifilJ10501fIlffddil-11171d0f1-311J01TV111500i""I(Us-m of 

Crack) d19lit614 0.3-0.9 L/s-m of Crack (11511k11-111A16,1111411AlltrattlW,t,'01jf1111A161A11)1151/1111 

1161111-1) 

3.5 	4110611114011&.:11XfltflillckillAe1111-13f11115511 

GfifiminttanithittitwaRifitu 6111fiJ111500f101111111-11int1551J r(11.11500.0f1Allidlill 
.4 	9, 

d 1  I litil0T11016"lii 

3.5.1 AllilfUllif15ACIN1,901f115 

114111500f1011111415Ar(f1101f115 ii4afilowtattm;viantnitrvii4014-nliii11 

4aliiwi5tintyynalculli14'uoljnaTou55ryrthnfiuillliritafleytaillwuun,141114 

01f115 	 f1W-151153111i0115n1951_19,471f111H11101f11561111M  1~1f1ii lit 

ttAll1111.1111J551111f111 401411.11t1111,011500110111Jif151f115d t.','4116,1g1lJnfl5VV151,1DIT'Llil 6 

(nil. 2527) Gi2ildThl5f141111.-1f114a 

tt5111.401.41Fil (Vertical of Gravity Load) 115n1011410 

♦ 111111:411J551111fllill (Dead Load) 

♦ 111111-1f11.1551/11flActltfl/J (Super-imposed Dead Load) 

♦ 111111.1'111J1111M5 (Live Load) V11l1i11461111-1fl1tlf1W15111521WIT1111 6 (HA 2527) 
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T.) /l51114/61-111401.1 (Horizontal Load) Ii5,'1101J41f1 

• lt5 1d1J (Wind Load) VillAil51115f.141411411 tf111111.41flitd2S1M/116110 ,1li5lii115n-T1 

Ilill111101f115 frd11111110.101f115 b5511'1f1Fr1eolf11l 

IlleitHIT010-1111i1 (Nature of Airflow) F1dIJO5f1`1111f15511ff1 11111411 i65 d1.1141t1 

11151141ill_11111flillMli (Dynamic Loading) twiluf1110011ttilthiL 

I0I1,110 	 f111 '110 111'11rm 117,1"ti la 111 

fill/80111414 (Tolerance) '413:1'110,1J511fAtfla1111t5TIAlflfflnihal141151ffeigliMli'  

4111i1111150011illnif15.1V1filR1Viiilif15 	 fl15 4114 lflIt151dIJATJJ 

1J1A5111,l UBC Code 	1994 (Uniform Building Code 1994) 1,151fla1ia1lf115 

00flit111101f1154111-dillIAlfld1J1115171 (3.1) 

P = Ce Cq qs Iw 	 (3.1) 

104 	I 	= 	li5AhM1111f11f141d0011111 

Cc 	 i114-11.116,1M11.1416lIfllitlafli1115fillffirialf115 

kl0d1")111/ 16flililff,f11111-0011 191116110101n 

Cq 	= 	d.11.1. 6110111.51Gl1An 

qs 	= 	1451A.M111J105,211.1i15t4lif1111J,11 10 111G15 I1 if 15f111J 

1115f1611 5091 

Iw 	 fn11Jr1f1tv1103o1f115 

♦ 1451614Vfn`11011l110,1T1flill,illitd111-1 (Earthquake Loading) 1,11-111.51115ni1411.1 '11)11'1S21'11 

111.41Mill5V111111-MG110,101f1151f1-11 lifl°0,1710111111011,111013J1IFITIllf1"3111li•111016)-1 

Vi_11-11151f15:3711HAPITOff1M4 (Dynamic Loading) 

will-1111500110,111J1111101f115311T13MiltdiJOYIllif15,9ell (Structural Regularity) 

ILAVM115ililf151fAftIllalMar10141110,n-intaiiiiicw1mtani4Tlti5,1diiAtifflMli?  

r711,1i'llfl1500fltillUif151VflAv?-111i'llif15 11115cil 91'14Tif115fillnilltt5litIVM1101,1 

611111G1f1l5l1ii1ffiTh Fl a79JGf11d1l14d fiT14./ 
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041'114q10.90 M71 ildfiliAtailesli'lle7fl117unilaiunlust14duafolougio,/ 

iialtfr/141111l''NIVILI1115i71;  (3.2) 

V = ZIKCS ( W ) 	 ( 3.2 ) 

	

1. 0E111 V 	0,51601,4111Althrin51111511i11414 

Z = 61115:F(141101f1111164)J1101LtFil-all11111 

KlIfIltF;(1161J11151401f115 

	

K 	aillha:Filllil101if151ff11.101f1151711i'llIA511than5111 

C = r1.111U,iillii(141.4t-iiifilun-ntin-ilb553J151110101f115 
A g.; 

S = alic115f,011b 6U010151J5.̀1:01110111.10b551111165V(61101015U0f,91110141/011101 

011'115 (Resonance) 

1111114111016")010151L1111A5114v1111111.-0110A10'90,1J05ildictlnA911101AI001).i 

5')11111191.Th11551/0954111i1J0-1f115IT'Aill150111111.1fIgU0,901015TillThA511Jfiu 25 

% /101111111111115511M5THi'cuinAlIVilDflF(1441 

H = f1211.111110101f115 

D = IIi€U0101015114171f11/111101115111fhAVIM 

, 
i15110150010,1111141510'fildiiiiuliviifmni5d1AonlaHHJ5011A1 

A  
01690 

 
,1 

Aq a a 
1.) 015111filviT115`tf1011Ce 14011111/111115fAY1110,1111 B (YHVH HALIJ0111501.1010q11111 

I00501JilqA01f115 1.60 MI.) 

2.) fillIAMIJillfilifIDIfillnlif17,10"filijfilLY1161.1 104 ill 013J915 

3.) all1JT:1,'FfYlifnllidltitlPIJOAI051011111filailfill 1.0 
41 

4.) ihni5.,'FfYlitalf1T0JVITIVU0sIttriaUT11111116Y11flii 0.375 (M01101^11-11/1f1T11.1W(04 2) 

5.) al11_15f,RiliT0110510'i)1101015ili111,151111111.1-35111ilfilailfiu 1.0 

- A t 
6.) 6/..1115`tFrili6U0111151J50-114f1113J0b551.11f1F152'.,Will01f1151A0VISIIMITIVI16110101015 

(Resonance) ilfilt141611 1.5 



40 

❑ f11111V111101110401flommililfillfmalAvan 

lut115 Of111,1111If15AdfiAIMADYMOtillilAif151d111f1014111Atdilltil&mlo411111114 

1,151i'llfft',,111014T1fIttPitlF1141111 9a:dial° 0116L1J1J0,16i011115113(116161 (Strength) 	0 tt'd f, 

1,141M-Ti1,1t1N041111(111411511trildf141,11")6hl 11-1611aRAEnt11af hloonttuublaAfipin-ndiAl 

111i1E11 (Ductility) illillIdaf115ith1111W1101A151f15f,14111-1611115,1a,1161111.11.1114 .111t1f15f 

91f1U5‘1cail.1111'3 fa1lJaffitall0101401f115 (Ductility 4.1)141111161f11111V1111150114f11501-11160 

donl5ttl&mlilttw,Allothail 1f1V1flfl101114i--3A6V6MaiifindelllAIJ5f,60 

3.10 

Mu 

My 

Mcr 

4cr 
	

4y 
	

4u 

rdil 3.10 110f15511M13.1tIliltrYU0101401f115 

f1-311.1tiliitY11110Affalf115VIJUFfliihlfl15t1A151t;f1155111iT,t,A141,1J0t111411 0,111.4171nFi8f115 

511Il'afi13i9J9A1611 cill',111Afillif151V11.11ciiV11511,' (Brittle Behavior) 61111111,101541WItli00111(1111 

alfiaini5tiloehuttesivFmlill'',el'oloaflttillJ01401t11511131frillItlifitl--Etaa;1115"11T6f1150till-1 

011tlf115ttirIlifiTAT-Ht516'01-1 

(Weak Beam Strong  Column Concept) 11411150 011111111It151dflA6111i'111415,1f115119t1111,1f115 

191P5100th6tJfltIlAflt41J19d03f101f115If1t1tDrilfOt113t151f1V10916t1Villl 113111f111111111,411V1111 

111051 	 ACI-3 1 8-99 (Building Code Requirements Structural Concrete (318- 

99) and Commentary (318R-99)) ,PCA (Seismic Detailing  of Concrete Buildings,Portland Cement 

Association) 	II.W;;IYN151111115,"t101111150 0110:111101f115 tADAWV1111t115i11,1da10141101 

kteildfl,1111")110N.1301-50 f159.1ItYlilif1151AW.;PN310,9 115‘VV15"311.111N1111t1 t`r111116f1 
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❑ 115i0311111111111.1I5111AtIllilataitnillTlifIlArffiA 

11111150@f11r111J1415,1Vii1.9411.11111,1051611=11011T1flttFillFaIll') G11lIVI'1.1f115ii (3.2) Gif1 

t-11161,911,1{1V5t115 -)x) ti1111M111551J111111,1f) W119J41111111! fY)111f111111110101f115 1Mt,41-161.111 

50AT1_1011115114f115A)11,1111111.115161,1fff.1110111101t/r11A11111-1119)14 4016111151111If151V1111112111/151 

1/111(5111fltURVIIJM11.1V11.711VIJO (Regular Structural System) fldliOVIhAf15AV(filililf1")13-JdOrijOI 

1/11111t0111/111011111151 d'illiin1f151rf113t11111d1lAtif)51111410U1.1'al 
eQt Q. 0 Q. 	IA 

5f1Jinill.VV111.4L15,N111,111
v 
 110E1,91114fiellflal 21J1r1 3.11 	ttdqUilOtillit15,1V111,1`iii)11111i1101.i 

railM110 

3.5.2 AlliTtAlillifillitdAffill 

tilaUf115eiltdilJf115115n1ETAf1151411A'1111-111.151JUIrlilltrerAffillintlilllilt11111fMJ 

11d2Atillijil5FalillTIAIttancihAni5ihniimtufurnalFrlttwhIJY-11011-101f1154114ttrflrHlAttd,' 

Tif110,1e18111f1151101/1111410 fll5f1T111111,1flfli5d114f1151411Via551.11f1F111antV1111411/111]56141 

I0t1Fill49;011,1,ffl 115,1'9p1ovillidispuoloin-I5 Moiloaff115191adAlY11111414TJ 1115W1101J1115 

1J5t,'ff- uttrwn55u9s16Ivi-Allainflillucitti15111&111111VMOalillf110140nOlf115 

Gis-naun-nrri'llfyiniilnn5;41-41111d1UVIlttal'afisIdf1111WNhificif61401f115ffmn5,4iololtl 

11-111151i1,911-1 (Productive Environment) 

f11500M11.11111,Vilb5511/f1U1111111M1tt ei01411118111011101f115d1-11d3J9d1UOA`d3111ill 

fl -319J i'81.117111i1V11.1 (Heat Gain) vilaiiltigolcd (Heat Loss) 1115f1111fIllttril il (Glare) 11flt1115 

1/115111M114110111TITfi55111SMOOTTliafdleJ 111500fIttithttalt5511951 .111115Vflifl")11Jilt11111-1 

W.'40,9111f1-)11.1ilfitlI11.41115iN-15illiellf11514Q9Jf15fldlitif11511,114V1,11tflfl t1101;')E1flflUV1341 (Glare) 

ktan-rillJtifitaldll (Contrast) illmiflulcdiv4vii1911114111-1/ 1.40f1t111111-111M1500fltt11111Aill 

40111-101 4115 niou411411141A110111111Vi 11 5mot1vU,1l f115LSOf11117,4161J01059f) 

11Af 1115 61T1,16'111111:11'1101 NITAfT1,111011.11illIfAN 15W] 

4-m 



1.2 

I 

((i)J-011;,11, -110flLA.1!-1 -1 -4,j,;, 

rr,-11arJ-tecmilarrill;ral::.--11:7141.4 

▪ .71:1'.111,2'n.riVIII.11414:411 

Crl erru1z111.,r,.14,1111:svisu 

Ho 1 

e,.$ • a.; HT, tr,S • ,fe 

1,1,01.11d,PUE.1.111111101.1 

10,1721a«:IV{i1.  

et, 1-11,fa rvz.31-11 

/ 	 t 

1 11,440, 

• I: . 	1,1".:11Xilif1111:4111:1'.3 

42 

pill 3.11 6v-meillit-nlerfiAiiii6mituf,Ilivahrerlio 

(111A5t114 9JE1N.1301-50 11511I€1nif11511,M43101 1-15t115113J11101/10) 

1115115 ;d11,1f11111111.11,Mni510110GMOOTOlttVIAZ5511911glailitiitlIttvillItta'Aff-illii 

631011101.1.fiP,T1401f11511f11311,161G1a13lg1f1algf115 OfltilthilVflk115fMAlit111116140191,60 

b5511151gl3ilaM Iquoifloilicutnunemiuttenvrillttani5ualrrict4 611111411-M1500fli1111152;1111 
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IrlfAhttrnrriilluoifmrilollftmArrillfiluluiluii14dattilit11111frill ilointaiuni51911181‘9114 

udvildiun-15115nivaltufirovuolFmt-mounlolv 

Olf115 111-dttrf5 VH11 	 tiiwriam11101/111V11001 (Visual Comfort) tillljti -fratO 

Vi6ntnilicaaO11N915ilti 4 115ff115f1d140 

❑ Iflildlifilfl-31/JitasmIlTUI,M1 

t11061111.4fl5':,;h1f11111i0ArrillTlflltdA115`,','Sllii (11:15'13,11tflAb551lif 16) 11iN1111 IA6 

4116,9011111W15f 1/15')APIN1711  39 (KO. 2537) ttdf40111111.-MilalallTf1111141UVAVrilltAlihnliff 

TVIri (TIEA) 6'10,M11111V1151,917; 3.7 

Iqo41161intimpviGual ASEAN ENERGY 
, 

tIfiTIliallillf1111.1611.4 25 W/m2  I00411-rdillii"11td&JT1f11a1dllid08/1101149141a 

5f1J1J11A1911UVIArrillI0011161911/16A1114115f3J-Iill 25% 11011E1J1ilif1151f116111141A1 

li11111fltD101f115 4.91-114n1514iiaoollIfAlith'Ffirlffi'f11111,A W,AhtlViAtdil.114311115115,11611AIA'Allti 

11-101f115 A'Ajuluni5o0flttIMIA f1151,a01114vidoqIcoliAltillittffsur-illIqoolKof115 IN15i111 

FrYliNd 
4 	9) 

115 	 5 'Mill fil5W Own 1MJ 01110 OflillAilltillM,111111.41/11111SATU ltdf,tS0019111flllIi4 

11U,'FfYliflIVIVJA 	 (filqt111Ni0IV16) Eua1l1aaq141115ns111d111 ttdoll1do1511i1 3.8 

0,1411(11A 1111115 00t1U111111 	1111511111.15 ,•'Fr cvii. f11111101ttfflt1M;finhcc,'FriliNOTO 11100olvl 

(Luminous Efficacy) ildiOsIrlf111111TWAYi1 30 It1114d0S4 

❑ tnaacium(SofailiThaieditha,liiiinvig,A 

1,`601T1fliJ'f115q,iliguni-16111A1111 111f1'111.111flaqiTO 	 0151i1/1 3.9 

it,Mllf11511.1101410116111+1111711141,tanalildfl1V1ACIIW1111 
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1114-11/11111111150011MJ9J .140A9155111S01119111"flffl?fa111115140'0111A1111111 Ilit611 6 

io6'alviictiw)lifuJillilvinonliAlfAl-rd5niandqoot5errinniviAmiq 

0151311 3.7 111i11461111.10d1M111t41J6110\Mrfs1Vi-ilAallli'lJalill5T/i0dOliTE1 

(fflilf11111Alan1ff1Vr2l311li1115n11ff11/1E1(TIEM 

11k11 
rft111411 /11411419111U 

(A'fifitlff, /115nilY1f11514) 

f1111.111i11110A 

urnrriil (6n4) 

1 
A 
1190fl511 50 

2 111A1(1111111(i")11.1 300-700 

3 
0) 

ilvirivixonm.milth 100-200 

4 
A 

1
9)
111-11/0f,101KEJ 

il'olllou 50 

i"-)taiol 200 

11'01111 40A 
9) 	9/

il'oltilutoA 100-500 

ilaliiitvun lloliTltdcw. 100-500 

iloltha;11011011115 300-500 

ll'Oli'11115,1111.4011115 100-500 

1111.9(611 I151'1il4I1I4L1 100 
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3.8 filiJ5,Fr1riNfl (fil9,t111-1d05916)11011M0fllIA1111115n11M11,11 

11411(11f1150 	Aof11501A ifIll1"161•911,1,r)11111A1 : f151114AlfriAlK111141/1qt 	5fa) 

ifi,106U0111flOflUVIAff-ilA fillarlI9i0i0 6' 

1 wooqlh' 8-22 

2 110000V(16-414 26-58 

3 91d0Or10,00t5fftT14?1 30-83 

4 Vid0M1111ThellIdi 67-115 

5 iiaaq1916infrynArp 74-132 

(9,11nA 	IfilniuurrAiidatioomilunvwaquffAv6-11, i'vagoii-1611AfAhittirturrnfilalqudA) 

X115111'1 3.9 11151,11i0MT101161ATIVKAINt00110A1ThalVd91110d1,91 

lscniGuoliTflmr(6' -kali a a q 
Si 6'1 f u t h 

1101fiflfliMi 
iva511J 

Irddlrfklf17MUlltitilAftb551101 36 10-12 46-48 

1IOM6C1SilqttfI1I1AnflTlIMf1lt'iMil 36 4-6 40-42 

ifd-dldadf11/150fitlii" 32 4 36 

( ciTomrrviA09,1Ji-ntailflun -mnufpu51KulcolfliciliolitiimaDAIA19,oatmloisalvYtinnm, ) 

3.5.3 .11145,1J1flelfIlfiltM,'5n1111N1101111i1 

111559J1601f1111 (Ventilations) 1111411151110111111tfil (t2ftt) 811t1114110100fllillth11101t110 

11411 	iSAVAllt-6111141/11-111 

alffilf1f1155tal10011110 (Ventilations) It(ItYlflfiflifitVi3JTfAlltiiMilicV+101f111VUDAIT11-1t51 

IM11401f11ffiid0'414q1flf118140f1lHat'itnnlinimmil-1191-114 f1011fliAlliqlf11-1101,14fllf115 

flflf11.-,It11111-IttM,'6141-1 tclhlf11551'11-10OlfliffillatId1")111011-1D0f1111 iflelf115tilfliolvnTidilaol 
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' 
411,161101401 	 tfl0i011/111&1141111-Iii6UITIA 

tf11MfAtial 11d°,AdrrArrilii9t;viii4mirim,hufru 

itadf11011111'011.1011T1f1V11115111(91111111:11i0,114 caldll4010011illfifrV11411151f1A01.4i4V110,1MJ115fil 

'111011SiOti1A 11511V1111flklilii1,41401f11540AlrilliiVilAdUtellitaE1fi01,11A9nilllIfT150ff1111Jfalail 

115 111560i011141V1111114111111-id_10161,19V1h01141111IdiJIIIMilt1401,11 A111 

g161111iliihAni514 

111M,,y1171f1155,111001f111311fl0)1b551.11f16 	 Altlf1W15°.-2V1511 

fillIVA14110611.1)06 	 v;v11115.-nntAton159,vicil-will 1;045t,'111001f111171 

g0d0611401t1-1 1110i011111t61011011101f115 

1411ri ni5141^1"flfl11 ttdnfli011iii101111i1 114 
0, 01 0'4 

19111-115111f1111J1flaillIAIV1bV1T1 70-80% 610110'0009i VAtM4f115011111-11J11f1511/1t519,`',' 

191tYlfltlf161101f1155,111001111400b55111161AVV\1010tilltaitn 11110TRIJO1f1 ltIttflf, 

riodulAtM4015t-Arit5iilt&hliil-i)  tiLiltiflfllt1101,11411-.141ill-lig111101Jd1] 

11151f,d1.41114nn ttalcohlq9,i'ou 

3.5.4 	.11141°.;111.1V.1171111fl 

lun-noonttuu5nthepubluia 11A '.,'1_15nf1111101q1Ifitl,194145)  el'0,11141rn,-TflifT1111101J11 

01f115 ttw,A-nnuertilaatialf115 40611,11-1A11A`.'116fltfli1146110A11115t1J1J4,1nriumiWA 	114 
„ 

f11500f1111111 
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liagfrutintw,11,17u 

t4o141fitioillid0091f101f115*,Yi05:1110111idif150 illi111111/0111.1tfliliTi1611111A111 

flqf15,VV1511PITIJii 44 (VIM. 2538) IA:dt;qf15n151ADITIJi14  51 (WO. 2541) 4-41440.9404315n11.1 

11111'01-ituFro tioA"fruenttatuthAiiqt-doltillyro-,val ttoniiolviodoliimaiGUOlth 111 0111CAFJ C110 

11151111Tovtloflolliiiiturn5tiolJulmfitioilfl14,Tio5nyiniviirrimn dmitumalifflavi {115 

11146.1011411ailltfl'0191f1f1154'1111 

tanY111114f11500filtillMillaiifljltREJ Ii06'11110ntd.1.1111"1-1 9f,e11015111fIlAtMVUD10 

110,15,111_111-11TMIltau ctio6f1utin1flni1W6'nl1al1i IflEJii915f111111410Trittilrffff3J91fli111.114414 

alf11511'141 IYIANI1J1915illitiOntlliTutillin11101AUJI46?rhili'1111111,11Alimlfiintli5r,NA11.1411a1A4 

0t104tit1e10111,M15 -41 3.10 Via f19111161 t111111/1101 illicA911101f115filtf.,5Z;1110911101f115 fl 

itild•950li'1111'jlif11410111flulf111/1101111irlAllfli5f.tfilTUDlalf115 tMn111.11119151111fli1)411111141 

ill5V111,11flgf15n1511WITIA 44 6:911,M1111-M15Tril 3.11 

0151111 3.10 111-11A3J1M11141i0A"f116113:iiMtliaVUOIJiIn11-16'&111T1119_11111Ai'f101iiilttilial-N113A11-111-1 

ilUT)IfIld 
I1ill1A5110il 

4'011115 (d1J.11.) 

IlliNllia iltt2t11i0 

(lio) t41-Will-diptinail 
, 	2, 

frfnAmil (11.) 

5 0.17 0.80 0.40 1 

6-10 0.34 0.80 0.70 1 

11-15 0.51 1.00 0.70 1 

16-20 0.68 1.20 0.60 
-i 

1 

21-25 0.85 1.20 0.80 1 

26-30 1.02 1.00 0.70 2 

31-35 1.19 1.00 0.80 2 

36-40 1.36 1.20 0.60 2 

41-45 1.53 1.20 0.70 2 

46-50 1.70 1.20 0.80 2 

( C1111 :: fl q115n15-31D1I1J 44 ) 



48 

911511Y13.11 11105111.16U019t10111NLIs'°11/11110101f115115f11111V1111 

vv 0 
IJN15111,11101flilif11111,111/11 

115,1S11101f115 

n 11 fl 1 

1 filf1111.41-4115q-ill ( iltalf ) 5-9 5-9 5-9 5-9 

2 
filf11. 614 	13:1t61.1 

(iinSni'll / fl.U.Wi11JA5) 
20 30 60 90 

3 
Ili1J1itlffl5t111-11-M00 11:014 

(ilaSniii / fl.1.1.1045'11105) 
30 40 50 60 

4 

' 	' 	g 
ilillitldVfl5WA1011A1111.49iflf11541 

14 

1.3.4614 (ilani'll / a.u.twiimin5) 

500 500 500 500 

5 
Iiiuituna;nouvitInhitliu 

(1746'fli11/ fl.11.t0,70,1105) 
0.50 0.50 0.50 0.50 

6 
iltfit611 	IlitrnA (fin'h'ni'li / i.u. 

tqclit1105) 
- - 40 40 

7 
on5unfin-'1uIn5m1 

1111614 (ildh'ilf1.1 / fl.11.1A'ift1105) 
10 10 15 15 

8 
t10/11111`110-11,11051A1-1 

I1.iti-114 (iInh'ni'll / n.u.toi1mJo5) 
25 25 

9 
lialcuan010.111 

11461,1 (i.MSfli'1.1/ fl.11./Mitklq5) 
20 20 20 20 

10 in1rIA' l1.i1f111 1.0 1.0 3.0 4.0 

( 	fIWIT:rVIYADIT`11ii 44 ) 
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❑ nillSoolirefusitwirdlnitimii 

titlovihn-mdmiimam151411Alaiiruni5flAtlimuniitioi6;40411-m6uurtivilo 

kill fill 6'4u f1-15f1151,30n1401fl'il:1115nleTql11 116-4f115V(11,41114371f115flAt11514111115f,tilttflf, 

1111-11115115n16911/41111-1114fAilltfluni5Tiiii ttw,;cvfmrprihAni5dqfillilloluni5tiluvluvn, 

ttdniiiimfiirrimnil'Ill4t1,141111111-1t115 	Attlillfl-nii)15antilvufitu4115flifTql11 9T111ff91111/ 

91151111 3.12 

g 
9115111/1 3.12 1119151111R111i1Jaf111-111An1011111 11Af 9,11n541J5vitiocui 

Ifiquwt,'9,cdn5tinhniciiiii-1 ifillimjAlviarsimIllitiiv 

1  
cv 	1,  

110111,11 

1.1 	flv0111141(1191-Ti9199111010 6.0 a915 /111i/ 

1.2 	fclOfAilIT1916911141.1.91A'111illd11111119,111-411110 0.5 6415 1111W1 ._ 6 9111i/ 

1.3 	690 M1169011116 5.0 1915 /141ii 

2  anlhomill 7.0 A915 / Mil 

3 Triffl €iii14-11 R111 i'lririllff d 1 "-),,' 11 0 1.5 S915 illt-3a1._ 	15 514111 

4  11911T'A91',,' 411 5.0 c2915 / Mil'  

01111 	 4061111d91Pc21fl1i1FJ2 V11115'11fc190111:1111,M11111541_15f 116911711 (TGL-11-R1-03)) 

❑ 5 °. :uunnlinnaldu 

1 111411111111f115 00fl1111141t1-1511915fIlli91111115`.,11141161111d1-1111141111a111110(1 10% 

110111i111i1M15141111c1111191 5 ..,'11111-111111111.11d1101 ,411-15f1J11i169411`1.111VH1-111111 d11-11911101 

01f11511105n141919141110110 01111191flOT')01f115 VIT(Ii'110111151411011*1101.192,411115111111115n.11ilt 

330 6" Z915910f111910i11 11M,'`diuituctinitintini 10% rtufl15iifl91flf11511f1111;1',9111filgq[P&ITTYLI 

1,11019 -milimaillid141PAEM1.1101,19h1164 01.41101f11f111-9p1f111 f11541111ilif1156illt11.1111(-11,1 

V111115illi52.111i1M151491f1f1-1111VIIJITIA914 
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g 	 91 3, 
Ifiantuwirmyinotnu 1 ou.u.) = maluvirlti 05.11.) x 	 (11.) x 0.80 

vi'Jtlilt 0.80 X10 &151f11519A817411A011-M,1111( 	:: Low Impact Development Center, 

Inc, 2548) 

❑ 5f,InninirnAnnumliliiii 

lltt'11/1111.1-111150011ttill1f11517115f1111.1id11.115011111117-(111611111141vaiDt11,111)08 25 % 'UO,1 

151) ittn7v1titr113vam (Ioofillniuuni11nur11401f115 / FlOt1O1fit1 iri1111M 

0111M1f101f115W..,'Odi111.151.11ill 70-90 % 611011J11.11t111111aAllifil ttft°,'41111-101111  

`i'IttdA111.t 
Cl 

A15111/1 3.13 

911511111  3.13 ifiltitlillitien111.1115nfa101f115 

'1611 115f,tfl1101f115 111.i.20 

9.1 	., 
IfillittalltffEJ 

( &15 /111110 / it! ) 

1 01f115R11-Tf11-11.4 All 70 

2 d141111-11.4 fThltral5 15 

3 1511A1811111 t;itll 1,000 

4 151011115 MI 60 

5 151u51J 13(01 200 

6 ii11.11^1f101rTel f111 300 

7 I5laul1 1.:(f11161-1 150 

8 t1011i1 f111 450 

9 151f111/81,1V15 MI 150 

10 vri1ir1"5 f11-1 350 

11 fiM'Llf115 f114 50 

12 fiunittrl All 50 
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A151117.1 3.13 1131.11t111fitit10111115nialalf115(d0) 

61611 thn111/01f115 1411-30 
Trillit111116.0 

( &15 / 111:1'10 / it( ) 

13 ii a TM fill 340 

14 
v 
511.10

c,
M1 MA 220 

15 tit-Rif-11541 fad 100 

16 i10115,111 f114 10 

17 110141Mf115 fill 50 

18 dfliihif1151111.1"1-A f114 40 

( 	ipti411111V1111nr)1A15t,'511(41i Ifi51n15-limilaiTonniniAokaAnirm Gm/Tom-41M] 

VIllArld')1151'511(Ali 11111i1(1016Uffillf1314115)150.1, http://www.swu.ac.th/royalindex.html  ) 

❑ ItlYllila4-unilloullipimiltriiina..13onli'llamhtaiiinniesi 

riAlOffill161A -111 

',',1.1J1-1t115V171.11114t10f1 

lilltriqadalKoltifintSonli'vilo111111&ifiluni5adoia Infloonttuu145':,;invia1011-000 

'cimnilitfilmni5thnitiqcv1611-itannilv nq 

Nan5nriudoaltnohu 



4 
tl 

NAD1111f151A1Mt0011111.11101fl1511^1.40111500fAVIXIATIMi4A1110S011611rer n 

4.1 tittat:001MIJUOlf11511100110011t114,9A1MAZill!MS04.161141149,n 

un661nfuniiiqiuni5oontt9Jumf1151,1Nat115001111A16muttafaltnohaduirpqn wi 

4od11'9v0000mniS"ntnaraii1r3lu d11115t1115nnflNdf115itt15-inIttw,-,anfittuuMmilAl ila111150 

iittunl &flu 4 19 J40116f1611d 

4.2 	fAld1115-1ff15111111da;00f1111.111/1Affill14101155111411 

tiffittilf11111Floluni5pontrtruomiArilullowiaaltt-mhu il'af11111attdfl56ntntuNN 

iltflINOOMUNdf1154'11111611)011411F1T11111q113J1tlilallE114D1fillf115f1-M91.101f115 V111115tCTLINdf115 
v 

5tmlnlauatislunmontaniAllffillliMlf15511116nAVI 

4.2.1 NAtIllilf1511141011-AltIlMAZflarillltlfallf11.101f115 

1111Thfl1500flt61111411,1M1111M111551J 11154Milttdfitf151f1111a1T61141711tM;fiq111J1011111q1J 

Olf115 irill',1111A41-1V101.4115f11 crIW,,410,94111161 Uflfli11114f11541111A111,11A 1Nf 1 1M2,1-Ati911A1 VOA 

1f151 f115 01nn1551m1f1i'1'1111Irn1mod5th1Dthutig66Aff1g111J1oi1'J1Jq1Jo1n15ii6iit1`ytio5tium 

4111l6itlifl5Af115 ff11.1150411411i1 

❑ lAIT,',',511flitilitJ71M1_111101f115 VIA 2522 

❑ 1/51:51iraill Z1171 f1156M55iiiild MM. 2543 

❑ 115n19f9JtiJ6liiif115c156V69Jf115alli'fl11cIAI61111A 	2) TIM. 2551 

❑ flflf15,t115-11Plillii 6 (2527) 

❑ 11115f115-31D1111i1;  39 (2537) 

❑ flW1511/15'JIPI1IJill  55 (2543) 

❑ flp5V115'1161111,10f115iallitrfl fl J19J49111a1111d fl'illifill(1141101D1f1151AnIU`q'1111 

501i1101f11511111-15411-alThit5,961-1Vfni101,16UD161SIIA011") (11.0.2550) 

❑ flW15f115-31PIT1117; 414 (1Alf1.2542) 00fWithfranIlITIAM519f1Y41,4171f115rTsaIDA 11.fl. 2518 
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❑ flgfl5f1/15116111110a1611.-Mf11111nqlflltiOlf11A111T110:1711115 111 01111tilldf1111 

f1141551 

171 	/9 01Ii110 	1J1114f15 VI. f. 2544 

4.2.2 14D1115111151n14-mano5trutaniatimm-1411-deffilliVitifl1511 

31105 111 -1/= 4 ori-nlinanamiloon55

.

1anM rhopu4i

-

A' 

 

flvalfi 

 

ri9feOlf1111t1161VIVA 

Flitall101f115I
A

TI
A

19
v
M001.15:it10111191flt4)11 5'1111

e
1M1V11111111A111 

A
ldaflflhAfT1111lit111115 

415AqS/A110,9 t/Olf;611,91flni5nill/lrfflilliit1141511115 

❑ thanvii1Nnal4E, 

iiinthl5f1M1f1V1W4011J4061111-101101 

fV15211511i1111 ilttRJAOld111150M1Klii 

• THAW) Vfil.4114 0dOlirtlilll 'illf15011fli'"A1M410fltlig 14i1F11.4111f1 /1151 

alf115 I0elitfil'illitqli52,1093113J1f16'0411411111/A411.-1116101f115 ?I'11441.4il'i15411-111111 

1lld 1 411.4141i5 `,101512)0t1 

li5a;11011A0 

• 111011-101.1 

• 111.4110614fIlh:Vflfi?  

	

d_ 	Act  
111-1110114111.15t;d14(111150,111100fInilf111-11/11.114,11 001414 2 2111.-11111/Afi 

A'  
• ranicultm4 ttafTlittGun 

' A.., 
• 111.41151J1i5f111111011115 

• ' A 
vicumJ51-noup-rvi-nonlafiT-) 

• 
A, A' A 
• Vitalciffr011 

❑ 1.1105211-41.4i114d)OfiltlltdMiltafleliitl 

' A v 
lf-la litt111111

A
141111M001110114111:1101/4101h91111  V1G1Olf115 d11115f11-11111q1fillUttlill4 

4,1q v 	_1 	 A 	q 9.) 	_ 	 GI 	A 
3.11915,111.-I GU1-110111a1 [615ff0E11_15tAilT1W111 1340f115 Lif111-100111.11J52.',M1111111 q11.1MIARIA15111/1 4.1 
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fl1511ill  4.1 11-1M11116111,11Atilallthttii0d014661101111:1-JEJAThd111 

	

3/ 	, 

	

21 	ct 

V2141411411 
V 	, 

d 	,1 	9.,  

111,1T1/1/101 
1.11V5,1Tall0(101KV110,1111110,111-1V11,11 

1 2 3 4 5 6 

&)1.1 

iiflio 

( Private ) 

13(01140a1;  1 ( ttln ) 8.64 8.97 9.00 9.30 11.20 

4011.10111-11;  2 7.20 - 9.00 7.90 11.10 - 

11011-101.1c11  3 5.76 - 9.00 7.00 - - 

iTolji-A1-)3.1 2.16 2.16 1.50 3.20 2.24 2.10 

ifolei-ni (ttrinliin) 1.44 - 0.90 1.80 - - 

13(o1111 (ttuntAen) 1.08 - - 2.20 - 

&ill 

011411 

1.1U;r1,14 

(Multi- 

iuttlin+rinviati 14.40 - 11.20 14.40 16.40 

11114011415 8.64 7.50 3.64 - 

f152 4.32 4.08 4.32 4.30 

,, 
VIVIi15'11.1i'llttllf1+1Tflvi01-1+1111140-11115 

9' 

18.00 13.81 18.00 18.00 - 

2! 	A 	., 
1^411 /151lJf"5 +1(111-1011115  12.96 7.50 12.96 15.86 - 

purpose) Altj  ii in  ,X11 vi  in 1.08 - - 2.16 - - 

ilv1-6141441VIIM51111101fli')130W111„11q 

5 1114 
34.00 - 33.00 34.00 - 27.00 

111.1100191 

1 = tflilicAled0TitlYt-1111 

2 = 1.11Mylinft11111,1iitlilltainViattaftlIflillidiitivill15n11111110 

3 = 111A511116U0,1191011iiiqPi f1T111.1101f1-11191.1f115110411,1011115 TIM. 2522 

4 = 13119151.11191125 Office of Housing Development , Washington D.C., ihnliff 

5 = 1.1N15111.161101 Housing and Development Board (HDB) 

6 = 1411915 11191125 Malaysia Housing Authority , 1_1511(1f7Il1tdlitt 
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4.3 	csId015-11I1511,'111/WA0flItiMeillii'mpi01101f111114V141X,IA114 

El 

u9J9vuoli'mln5ouolni5c1191tillativi-AIJ uthq -thiagraumniKAniMiloti 

• Ta9Fral d111150atild0000fl141.91.4 

• Ncali1A1-111')flff15 (Mass Wall) 

• paiiivirwifulmii (Framing Wall) 

• N111115f flail (Composite Wall) 

6111itlit'IJOAVIITAU;tilY1d111 ttc1'05W15l1lFd171 4.1 

           

           

           

           

euTlanaa-n.  

tit! Spay, 

          

          

          

          

          

          

          

           

           

           

           

           

           

           

           

           

           

           

            

             

ricanlnnov 

5111 4.1 *19 Flali111.11AN1./11 -MM15  W1d3lf1511f1u1 

• -TaqviXsun 

vi l fll IIIViTITIlltit10101fl -alq16illirli1E1fIDAITLIOlfl1591flffflliARM14011flitIlMfl t1A151:t; 

11 A,9 f1411-M501101f114401501illfliThli101,1ill illffilltli11119111W-1101171VItliAW15,9 

fmt-iiamfrithfau laud 

• "Taqap1i6,If11 (Roofing) 

• P11-31461,1f111115011 (Insulation) 

• DITHAfTldfl 111ADVIT1116.111'M (Mass Insulation) 

• DIITIIIIIIIIM,41.4fl'311.1501,1 (Reflective Sheet) 
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4.3.1 	fli11011110111.1f11111111111015rfq11501101f111!ldf,5C19,1f1 (Physical Property) 

fliltd111171111,1filtlf111111011-d9f1501101f11511141114d111  llal'idq1119f1AV11,11  11511 11-161101111TH 

ltdflIK1f11114fill11111J1f1111011fllEnfilq 4110dfiliKfllii1V,A115141111/1d11i1414N`Afl r711151M15 

ilfililiitlidq11501101f115 9n7 15t1111d9irilNli1E11161-11/i111111141-lid9ii1114-1111111110,1id9ltdfll' 

`115,'11111 

4.2 iff91011K1f1111,'D1-111161.1f1")11110111Jillt1111AAfil 

4.3.2 	tliliCIITi.1715C19111.1e11111q1101i11111 (Thermal Property) 

lunurffringturoniM1114111f1111fillItiLl4wol-Trgn5oupin-nenviiuitnlni5UAT.-, 

14915.1111i19,1d1f1111.1411111114f1-111.1f011513J110AirIV1501101f115 (ER) llviflV115:,1f1116117,1 

O 	tiinamall,0111-1f1119J'atiluEumciitisi 

filf1111141141/1114f1-)13A0115WIJOA (Thermal Resistance- R-value) 11111fJelli111-311f)I1J,1 

rhviTuri611-rwrinifowitifilotonciivirrwrianantriill 	ol5151l191  11Je~lJfl 111J~1i. ii i1 

qt11111111 1 °F Iqt1111111X11`1111 sq.m.K/Watt Iflfllif1F1filfY111141111111.1f11111101-M1T111d11,1116116U01d1111 

fl'111.1i1011 (Conductivity) fi1f1-111.1411.111111f1111.1101-15-31.19101c111)1T111d1FM5'11.16110Afilfal/Jdj111111111101 

ir11.11J5110111101M1)111f15fisli1NITAIINI,T11J5n1011 fi1f1-311411111111f1-111401.15`11111011'Vr9FaAida 
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d111 114211l111141111iliA1111g1 ii141(110111ilii011M1111401511i1 4.2 61M;d1f1'1111411111114f1111110115111 

11011MINIT1f1501101f1151J5n11111MAflitifn111i61l1M1111-10151A 4.3 

O 	fimaluallrilliffilliA014519.16UOTYMpfltasIfIl 

d1f1111J411J11111M111i1011511.11101iVf91.111161f11 (ER) 111110691 filf1-1111411-11111dfl'1111 

fotaalintaltiou'uolidq)11141fli filfrindruynufnmi'acw5-)wolimpocti6Alsi,lAdill ci(ifrim 

fl1A1610111/i1614 20 0101 ill iifllififfillM1110W11511171;  4.4 

01151111 4.2 ltrfAlfi1f1-111Je11111/111.15 -11.1(E 	6ualivrqralti5olioinwfigninlit, 

6411 

Vi 

ilivilKmitil 

N111 
115a111rlidqP1111f1501101f115 

E R 

(m
2
K/W) 

1 W1 
P1111 41.10 ill fit 1 a ri IA 	11141 7.0 Tit P1111114681111111 1.50 

w 	9, 
cl(11. 	143 2 011,1 

0.271 

2 W2 
(.11:1:1I1A111 (EPS Foam) 111-11 7.0 clal. D111111,1rien 11111 

v 	9/  
1.50 clf1J. 	111 2 011-I 

2.192 

5 W3 
HIrlf101,1111011A0f1V11-1( Cool block ) ( 7 qi11.) 9f11. P111 

v 	v  
1)11601111111 1.50 9f11. 	1'13 2591111 

0.350 

e4i-64 14 a PAY,911^111 EPS 	 alowunlquaantacti 

a odii 4.3 thlilf111'1101F111,11.hnillridll 
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911511ii 4.3 11M-11d1f111141111(11115111 (ER) 9101ig9f111111501J01f115115n1111115nfliiFfflillWt1 

4N11i iajtv, 6mi ei E R 
A ihnillITM11-111111501101f115 
11 1111115,'Vl (m2K/W) 

1 G1 115nilld 5 1111. 5.893 

01511ii 4.4 11M-11d1f1111.1e1)11.11/11115-33J (ER) 

4411 

A 
I/ 

Atutti6rtutii' 

id 91.11 
ihnnviergaperialnl 

E R 

(m2K/W) 

1 R 5 

1161f11f1011d + oqiitilomAlotd(tokIlhalfr) + pinvlutttil 
9,, 	.F,.2,..,. 	e 

1 17,11 (FN411.114N111/1q111)+ 01116111105A 9 111J.If15AfliT1 

0111 1f1t111k 	C  li111-11q 0.60x0.60 IL 

3.108 
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4.3.3 PinfIllitflI1V79G119TINX53114110nItia410140,11111ffilrh;the9nt1 

71 	41aajatileAeim1141110/11141110,901f11141-041111 
v 	v 	 v 

14091031109A14111111104111"113090101143311110-114150UM19 tqA1A151911 4.5-4.8 

015191711  4.5 11)01),0Y11111103111101015141101frOlhni1111111,43;101 

V iinpin 

, 
Giu ii'DA 

414cril4efoo 

(m.u.) 
ivu iloA 

4141114mm 

(915.11.) 

2 1310114014 1 10.50 1 11109T1_13110 10.50 

4011401-1 2 10.50 ilialuou 10.50 

110114013 3 10.50 1110.1T11115,1111.1 

011115 

10.50 

11
v 	., 	■ 
091411011 10.50 1109fli'2 10.50 

1109141 6.00 1109141 4.00 

It11111410 10.00 It191T1A1 12.50 

5,1f101 4.00 111A1 5.00 
.4 

3P009 / 5,11103 9.45 

In31'11A11 4.00 

0111 elf 6.00 

5'39141414ff a t, 135.50 

❑ 46valitianOuolfillafiAttwInvhczneuoiniIiiliflufm-ItfnutieirtiriasiAltS 

114311553051,t 11411-341911,111401415iii I14t n 171U i1110101447111d116133fi 14 3 33143 

1/11138011A1111.15n4111330t,111161101-M911501301015 efilli111.15n111/010141111111filla000331111 
g,' 	A 

1/111131A10101i5t,'0'9411131114,113 01161013N03115111119911-111^Ifilnioluoifmum-,9iWiniltlyn15 

Ifl0I,P1Allg;Ddllillidqf1501301015113111MffIni0111 111421'1131300010151'1`11051, '11 

1'19 3 tar31(1111433fi 
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tanTill 1. 1J1ruciria4filior4111J (Ntil6poiti - 	Gii9 A9altif156117111211A(Basecase) 
A q 	rt 

VINO 61StinalT115611t11011111JUU )1(11TV1 2-3 

tallirliA 2. 11111-IiiiifIlillitIMITV111`ii 2 (N1.11I1AlaihOVI (EPS) -W2) 

6111.1 11' 3. IT17ATIF1111-115itital 1111111 3 (N1I5f1o1-dn5ouafli2(DIVI1IV151fId1l 

- W3) 

dliii"115100nbI tioin5 lafilttai'dql1W',1101J010151r1111111Ltd,11,1411111Z1111150adA114 

11.n115 	4.6-4.8 



N151111 4.6 NVN1151t1flt,'COrNlift5AVillAttfl'.',"-TVIOI,11011-01f11`iiik lailliff9c111111-11-1155tf15T1,4 
9.) 	19 _ 

111J111T11-llar311111/1 1 1111-1`11-1 	(BaseCase) 

115f11111 altt11111 510flf16tfi1 

If154V111A 

014115 
- If151di'llf1011111AtalutAnvidollnl 5a',1111M-Ittd11111-1 

N114 (W1) 

NITA1110114 

N1 

i110140f1 

NITASIIJ0 ftlfliAttNII T-11111111(ifill 2 41u yrihii 

I 
ITN 411 1 - 41,1 2 

`WV flff'd. altI11)11141 0.10 IL -31AIJIH1114 (Slab on beam) ri-rd 
l' 

f15`,1;t1J0461III1A 12"x12" (111(111.11101iill1611(1, TIJI)5fcV1114011,115, 

f15-3'1W11 ) 

el' 
NV fldfl.fs11,1A11_1111-11 	0.10 IL 1111.11/f1114 ( Slab on beam ) 9.] 

111,111.91111011611,1 

.4 
'NU flrffl. q1L19211111-11 	0.10 3J. "1111111f1111 ( Slab on beam ) (711 

,, 
11115`nl_101111,11fl 8"x8" (111011A110A111) . 

llitriom 
rfinleilv 

-11181100 

rlitriolvtir,iutitnialicci'mm5'0111-11 9 AM. If15AtfliltliA119111 

ihm,rir ( inuvon ) 

pinultmt-i-mul 1 WI iloo,iitilourlooS 151111 6o61111110111 

tr01140,N140
.
119

,.  
1J11D54 11141 3J3J.11NIIMJ9

5.  
311105 e 114111  9 1111. 

If151111i10 1111,11011T-barlall0 0.60 x 0.60 1J. ( illt111-1) 

141f11 - ifl5A146'lt11111AfIT116`1,1ffillJ Illf15401flatitiaNfll 

115f 9 _ 

thnjuilltAav 1151.,'111V(111-11 5 3J11. 14f11101116103A111-3 

1J5',t;quicLitilq f15,'1f11?1111-11 5 1111. 1411110071117,413J'a6111"1 

11n9,Fm9110 115;9111d11141 5 Mi. TIfilioqiitiloaqm 

cli 11-1 vi 1 1 - 
. 	, 

inlidilinvAq 	1fl1f1"14111 5 1131-11111111911,1101011 2"x4" 

1510f11 - 
_ 	d 	A 

f1011fliAtr1 
•=, 
13.101flf1011 1.50 3J. 
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0151131 4.7 ltr10111tMft&J0If1510'111ltdl'IM11.15ff101101015iSsIllIlir19311411-11115-114151t4 

11v 1141114"1111111 2 

11511f11/1 0111110l 51t1dn&A 

If151M/11 

01015 
- iffileffiaoliniotrri4HAniidoliril 5,1_11162illtWo'f111-3 

Hal (W2) 

N1111118111 

N111 

31181300 

NIT111Alaill0d 31131 7.50 9S3J. D11J1,1,341ifJ11 2 am 1/111'6111"1 

1AI ll ii3 1 -141 2 

11313 flrid. ei -1119,5:dvan 0.10 IL 11111101Th (Slab on beam) PA 
D, 

fl5I'HJc0l11U1ifl1 12"x12" (f11811411'01i'llltIlfl, ill1l51/1114011115, 

f151 dlfl`l ) 

A' 
3414 flVid. Vi111951111131 	0.10 11.11111310114 ( Slab on beam ) 1011111 

ililitdOtals9 

1114 fl?f. rill111114141 	0.10 13.111131,10113 ( Slab on beam ) ri-nj 

fl5f111016111310 8"x8" ( Witiltlii0Aliel ) 

rhinolu 
-11101400 

VlitrIOThliritiitaliiii4lThOiAVall 9 3J1J. 	if151tfli11110111 

Al m;'il ( illtrIA0t1 ) 

lefuriqiw 	 pw-mimitilvin 1 	l  1loq11ttin1^loo4'i 4114 6fl9ismilloili 
,,, 	c,.,. 	 9_, 	d 

111011-1l6P41,1011933J1105011131 113JAllsilltJ1191111105091111 9 1111. 1051 

tili10 9,371111011 T-bar111-110 0.60 x 0.60 11. ( 3110113 ) 

346101 - If1513161013411YrrifiLld113J 31,105a101d0lAtiallri1 

115,fq - 

115`st,'0,1J -134lA011 051'9111V(311,11 5 1111. -31f11109iitiltl3A6111-1 

1.1U.:91111-1/11115:',901V111141 5 1131. -31f11109:illiitl3Ja111-3 

151'90 010 f151'9n1rrvan 5 In,. -)lnuoofitfitaity) 

1 In 	11 - 1/111d111111610 159111V1331 5 33.3111J131101
d 
 1  2"x4" 

IfleJf11 - 
■=,_ 	d 	A 

8013111 11c' 	1.5011. 

62 



1151111 4.8 l6M1151rJflftbefilif151V1filttoti"rrql_htmouoifii5q'sviluiff9cilflufmitmlni' 

11111llIr1111111/1 3 

1J5nlyn 611661ni5 51oaf6da0 

In5Afffi4 

Olf115 
- If151e1111011111Aldi/J111 	flilalt,til.  5V1JUldllAW,;f1111 

N,a, ( W3 ) 
MI11110111 

- /11011011 

P11:11f1011f1141Aaniii1111'311A5Ana11vil1)rl11511ovn5q1JAonIri, 

D1111,1116011 2 4111 1/11dIll 

?1' 
1111 

,, 	w 
ill 1 - il-I 2 

1111 flVffl. 411911)11111 	0.10 1J. -1111111f1111 (Slab on beam) rill) 
' 

fl5n1101111110 12"x12" (111)11115015U666111, TifLIT‘111111011115, 

fli'') '11ffl ) 

v 
all fin. v11L19111111,11 0.10 11.1111111f1111 ( Slab on beam) `1), 

illl 111'010 ll91,1 

411 fl?fn. A'111921111141 0.10 U. 1111111f1111 ( Slab on beam ) W1 

ldf15,4011U1110 8"x8" ( g1101113(0,1111 ) 

rlitcomm 
rfunolv 

- D1011011 

rillitiqlUttriaitMihicltM105iflinfl 9 1J1J. in5lttli-Mnip 

iht- ir ( flltnion ) 

pwrillotti-i-min 1 ill '&016'mm/iota 1 am FiAglanlorli 
., A __..,. 

VVV111111ficalli1.11105q111111J1JAIrsitItni911J1105A11111 9 Int 

It151ttli109A1111J T-bar 111110 0.60 x 0.60 1J. (111E1114 ) 

114f11 - If151111filtilhlill'ifillVfil'111,11f15a,lifoldoutifityri 

1J5f9 - 

111‘:,'91.11141,A014 1.15,'9f11V111`Wl 5 1.11.1. -11111_109,116411A111-1 

115;91_111161)0 flTf9fliall111 5 1.111 11111.109,11111flallY) 

115`,',t1FmAlEJ 1152;',91-114111.11 5 1111 '311111001tilelllillin 

1111011 - 1111911111 	l 15nfi1111 5 1J1.-1fl11
.  3vt fv 

allil  2"x4" 

9f1t1f11 - 
a A 

f101.111101Z11.1111W1E111 1.501J. 
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Sill 7 

11'l13'FI1311a 'I 

i$111-ii! 2 

311111 2 

tit 11! 4 

4 

inisatikthairna 48 

nanillinQ +13 5 ", 

infa nirwap i i 
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41oljalruuqcdnuiWailarlfliitliiintililainil 

illfl155tf15-ffVff115141/61A11.1141111D1011401f115 ilttlAff19401Y151111filAttflinnu9,11n5d. 

.̀11.1Iqe_nrillt131.1-unnerriaitnsilo ,tlir-ntivagiuqcdt-ndf,upwilli tA0411-1114f1111JrffOlfl 

C114/11011illiflalfiil 911140301J01n5InANI141116,9111,111AttYlUtti-di'nilrallitliArtriii-millrallm 

TolfitaiqC191nOn5airlfAIT115nDmilll UM1111.1111ill  4.4 

IA 4.461d.1111115141161111411AlfAlldlliTuOti56tdansfiqdaTu 

91flill5rifITAMM;415-19n15141-moifii5ilinoiKoioaciT-)11.1 14NM-115i15-19n1514 

Ryvyiutlillloul at 2-4 MI cfSIV111.1150411,1,11116fIlitialtdnItFlf155/J1115141111 

5`11J1 llcolfAlittVild'113r11011101f11561J01eirifla1eTril1-li23191fl091 24 	2 

ga f115191111-1114illiM551fill (i1,nr15-114 ttnn -1514111.1114illilimpi 

ttrro4141cmtmliipliti 4.5-4.6 



1.2 

1 	-- 

0.6 

0.2 

• ■ 
r 	 I 	"7 	'41  ▪ a r  111— 0 
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1 	2 3 4 5 6 7 8 9 10 11 12. 1,3 14 15 16 17 18 19 20 21 22 23 24 
(61(91311) 

	 e;,),yintl KfJ 	• — 114941110111] Tt 	 A  

2  tl. Or Scheduk FdrIor 

Name 10„,,,, _ G  Name  

1DaySchWD - Occup - 6 	Midnight 

Soiled.* Type 

6 AM 	 Noon 	 6 PM 	Midnighl Descrrton , 

TYPe 	Fraction 	 ._-.J 
Faced 	I-  

Cancel 	AS J 	Get FTH  

_d 
Day Type 

1111011111111111110 

: I :H.:1 :1;.}'H.,;j..;.ii :1d:f'1-7,A11.; H.1.;11:  
r r r r r r r ra r r r r r r f" n I—  r 7 n r r 

Open Library 

r r 

I 

_J 
Show Scale I —Import 

iimmimmiSeason, 

S 	F 	M 	A 	M.1.1 	A 	S 	CND 

Float 

Week Type [Weekdays, Sat, Sun Hol 	 -:-] 
End Date i 	 !!!i s ci 31 	Add 	1 __!- ' 	_I — 	 

Day SSchedules, 

I= 	Edd Day Sch I 
I 

6w,im.,7-li 
Weekdays 	Saturday 	Sunday 	Hohday 

Cancel 	I 	Or  

C- 

Fdil 4.5 ffFiii11514116511ThliAlchitrwr215timmiolifIrlili 	114 vi--  



1.2 

1 

g 0.8 

0.6 

9c' 0.4 

I— - • 	- -• - - 	- •- 
0.2 

T_- 1 • I •-1-■  7• - [ -•- f-■ 	• 0 

1 	2 3 4 5 6 7 8 9 10 11 12 , 13 14 15 16 17 18 19 20 21 22 23 24 

(1ql1.111_ 	 

0 	 kli'nT1 	- • — 1,411011Js`Aill 	• 	1,4a115114V41 
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21.111 4.6 dpif115191116111141r111111alerilltanflialr141114i11111I1THEM 41rfli?-01fiVA 

4.3.4 rion-n-Itm-indidit-nlifuXunAdmi'uoifiniiiintifguttw,-,aantini 

erilli'vnl5litAncti1in5lill5i11491/1411115i1fl0411151911A164411411AlfAheinii'ul1011till1156044 

tflt 011Ji'11011111111141fl 12,000 	11.411AMAllt`ii°14d11TUNT1 iqt101fIFJI1J5111151Jf101417h6flOi?  

VisualDOE4.0 	411111A11111f115145,121111`di'110111111??111T1_14011401-1 11411 1 1,M4,' 2 114i -311:1d1 

22.00-08.00 14. 

<4,,s 	 < 
1.40111111114t14111551i151141151411644114110•101f115T1f111141"JIM 	1t91 

91 
1/U15f1416,1f115114-1GUO1 

01f1151141191M,17101/11 dA110011111N185n111910161111i1RA016106U0101f115114111iW,',41141411f1 1_15;9ttaf 

11111d1A0111115n):11-1111111d11111M.111551411LM1111.42`dill  4.7 
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Idir14  4.7 "61111flintfl6'10,111:11110.9iDAtilA1110,Viafilinf11111010111AM01c1114114111551151t,'11 

1f1f115")(f1516"tilm51,14,1611-mliAlfAhniolviirinalirtiniolAirmiln11451'unactioinio 1J01 

110,91-101,111Afle(114T11111140,11111T11111M6111114014T1/111ili  2-3 itd`61115(1r509Ji1'l0114111')14i)00fltt1lhl 

tiri0liti181161119111,4-Ali 1. 00c161111,1014f1f115191561J1J`dilJ01111(111.4151ArM1 22.00-8.00 1.4. 

A35c1ii1 4.8 1,M,`1,' 4.9 IMYIAIT15i111111i10111-il'U0140,91-101,10th1111101&110101f115 

M111R1l51fl 4.8 (M64.9 t611111&ilttlflYVEltd011
A  
 2 'IN ifkil (V1110 14 )0V1  (EPS) - W2 14 

yalliutiloriolliit6flfffl e g,li1011118 (Cooling Load) ilitlitifihriiirllf151t,111(TA 2 6'11'0 %Tait:T(1'14m 

viiltSaficii 1 (111,9613J0t11) t61111/16.9111-13J1111711 Vyl 6'1510"061'40M11511ci 4.9 

11"1111,4i1111flta0f11401f11501111/1154 0flil 2'.,'V(11,115f11.156-14611110dA116,9111111411q1Viiil 

illU.;f115141f1T1111411.4 (Cooling Load) 1141001i5t,1J1i11 48 %Flqtfildf1111110i-6111.115t1115611tTfl14)(D0 



4.9 0intirit111611>111f115141A161q1145111T11-11111111111g0fIci 1-3 erliliV1)011.-10111'111 1 

vrIlLflvnyi 1 

611 	FJv,( 	111 	MAY 	(ON 	(I 

7.02 , 	 411.4 	404 74 	; 107.4 

:AN 

' 14';■:7 1; 1 1 

IW1115t,'1.11ill 676 11111411 e011111 1.114011-101,41.1 1 11,flt,' 611 1111/1/1g01-linfi1113(0.11101.1iLl 2 

11110116181J6111111-11/11A1304 1 (115i1/111,1111.1) 4111M1111.N1151,1ii 4.10 

111C14.8 1115111i0111141111115141Na5d11iT111Y11.11111T111A18011i1 1-3 A1V1511 110111,01-41.1 2 
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tl iUt71U1i1h System Monthly Loads Summary '1,9'a4 Uti 174 2 
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911511`ii 4.9 11V(01111516416,1111-1q111i'llf115n115141f1113J1f111 (Cooling Load) 11Attdal'iltr)1(11Aan 

61S11i ttv-yvnIthn anti1n151995)  

ralAilniirm 

1,11501A1 

(KWH) /161 011 

Iii1nfun1514 

11KA111-1 ,r1 rp 

11-1501191 

(KWH) /164 014 

trianfuni514 

v411-nAtp`At, 

111501171 

(KWH) / igaciA 

%1,cifityutiiou 

61.1f15611711111 iv 
,1 	A 

(111AM0111/1 1) 

11011.)011414 1 

1 19111-1111-1 -1111,1Chflii 1 

(H11161t-io) 
242.75 449.19 352.64 100 % 

2 191111111.1")111A18D111712 

( RalliAlailtad) 
129.75 229.41 183.74 52 % 

3 191111.1111-1-11111A011171 3 

(Nti'lfloudimAan 

1r11.1) 

218.39 404.17 318.03 90 % 

11011.101-1411 2 

1 1111111114 -31/1111Saflill  1 

(G11,195,00) 
169.65 411.40 316.74 100 % 

2 191114111-1-)T11111OIl1l 2 

(111T1i1A11.1'61110V) 
90.72 207.81 163.95 52 % 

3 1911141111TV111130flilq  3 

(Nirlflauffiqujon 

1,01,1) 

153.13 369.17 285.80 90 % 
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V1151,1i1 4.10 ttrrolirilnitutmfiliVlorasiATIArlfAli (51EI1ittft<1;51E14011) 

!AV (Cooling Load) 114l6dMtliniri16S011 

A-1611 UlT11(1111,301) liikilf1101514 

clA161A114W1lI0fl 

lt0 (KWH) 

611460 

116A1M111111 

(11111SI) 

8114 16 

1u6551I-l1rIA1 
A 

tPM51t110 01-1 

(1) WI 4014) 

4 0114 0 111 1 

1 13111,1111,111111M0111/1 1 (NIT1500) 4,231.67 16,926.68 1,410.56 

2 
,i 

ifillittr)1111td01111 2 

( riihirlaiitoa) 
2,204.82 8,819.28 734.94 

3 1111-ATV1111A 011
A 
  3 (Val 

f101-1111V111hiltriU) 
3,816.36 15,265.44 1,272.12 

3) 	1), 
11011401,1951-1 2 

1 19111AtinillAtlailil 1 (N)115,,ifi0) 3,800.89 15,203.56 1,266.96 

2 
a 	A 

li'llIttLITV11,1M0f1T1 2 

( NtTlirlddihOg) 
1,967.38 7,869.52 655.79 

3 11111M,T11AM 0f1
A
1  3 (01 

fl 0 14 rii 	Ali io n tti IA ) 
3,429.56 13,718.24 1,143.18 

119.110/119 	f115115t1J1illf115d1111601^1A)111,11rlifi Flqii 41111'1/ 1 111:4")61161111-111AlfAll 

211i1 4.10 11"d'ct,' 4.11 LtVfqx1f115tifitrinilfilif115141^161111-111.4ttd.qt14-31/111110fltf'llli'll13(0111014ill 1 U"W,,' 

Yid 2 011J116'11 



4.11 f115firit111f115141(4,1,11014111411SidnanY1111,10fIdTlifiY131)011-101,114,1 2 

pitiAtAlufivILao 	e41.1:matani'on.dantau wils.lagaiarg 

PriLII1,4115r1Lag 	wasmouni'citiaantata wit1:16 gam tv 
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IA 4.10 i11511fitnin15141411-11,111A11111341ISIM'',1111TV1-11110f1A)11i)J4011.-101-141.4 1 

ni
5l

21
yi6

:3
1-i

ul
v1

ili
  (Y

0  
n1ittfiumfithun-1512iiiMskriuluttuia.tvim5an 

vra.liumtnita 1 
100.00% 

xi~uw1.41,11'  

n-
n

It
iiv

6)
, r
at

iv
IA

-1  
%

  

ni5uRt.n.nfiuuni5litriMmitsluttoiarwhith'an 
vraTuatviiu 2 

100.00% 

ic-rimasivt-141,40 	6-1 

51.76% 

90.23% 
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4.3.5 	Nat1151U15140.1A'allinfldfilfllIfiltIlilfl113J '0145 19.11J011V111N11361101f111 

1f1Nd111591f151t,'Vldf1111'VildIFIEJ Vf11115t1d1ITIATLY11-ItarlY111i1 2 ( NITillA111611[0?1 ) 

ci 	V111115fllilllifilinallilfilf115filfficilfl'ilili)011513JrilliN11101f115 (Overall Thermal Transfer, OTTV) 

!AM,' fi1f115ti1tialf1111A014571Jrilin1alfl1 (Roof Thermal Transfer, RTTV) '6111iirallIttl,!")111A0f(1) 2 

45 ttrn' 25 IA6'doV115110JA5 

O 	filfllIfilfltilf11111'40141111fillfflit'sr110,901f111 (Overall Thermal Transfer, OTTV) 

filf115tilatTlfliliJi1O1,15 -AlFillINIT16U0101t115 0,M1,911,IV1151.1il 4.11 

V1151111 4.11 filf115filf11111M11.1i)01-15 -311FITUNIT1110401f115 

11f1NI1101f115 

tIvisindionitniaou 

(iVa/05.11.-tfldiu) 

d1vrd a.m5  

114W10 

(SC) 

% i,orilvialtuo  

/ N11115011011115 

WWR 

di OTTV 

( l'fli-iiM15.11. ) 
rill'Ailu valliJilttrn 

iif1111110 
, 

GIS% 1-2 0.319 5.893 0.95 23.91 )̀/0 34.757 

ilfIcff,514011 
v .„ 

1f0 1-2 0.319 5.893 0.95 6.59 % 16.084 

ilf116) 
, ,., 

961.4 	1-2 0.319 5.893 0.95 11.65 % 26.062 

ciflM,'51100f1 613614 1-2 0.319 5.893 0.95 7.76 % 17.885 

fil OTTV 51116110401f111 23.62 

fil RTTV 111.1110401f115 13.113 

frifrUNNITAcrliAiTI5illid1151V111ffillildf1111Mlf1551.1 

4.4 fslUt1151M5lAttat;00111t11M1116111df1155n11t10101fIG113JE551111164  

f1155n11001fYIKLI,M.,11/fliiflfl1552211100111111IAMPIAM'Otillillf11552;111001filffAllit55111116 

0111C114fldr31J104")1111Tiflill  3 11101111.11thlill1NW1101fl155n1100101ftf11011.1111iTlfaf1040 1111115 
9) 	 A 

00n0:111101f11591911,0A1111c1f1f11501011A111-11/ 11d0E191111 	 tMlirmnstilion 
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14141114V04141 tMlt111,1111551110011110011.1b551.11516IMalflElf11561111MialtqWMflicalill1Villl 

fiK;fi011iitilA1115Tfc111001f110A111b553.1111F111,1JIMIJIT1MAIlfl (Cross Ventilation) 1flE101fIE1116111A'5id 

• 015finivoioltilAttanuAtiii-oofvuolaliimbrilinnollitioi4iviuolivilo4uou 

tvalo-14 ) 

❑ 410:111 11 OA ipltiloty-notiluttialV151614[110 d 11 ern 1110111t:9J 10010 1 Y11111110 	YJ in  

(Cross Ventilation) 

O fmtimuoiaitTlAttAnIlitii1-00f1TONIMJ 11A1111114d1A1 1104010111111i 911-11q11141 

tfl..'D19111f1111AW/.111.1131-1fl1111)0t1f111151J111,1 

ctleiANMi01115dalfilfiflt 

0n114t1W11 

• iqtrinnrdniami5biliverrAoloifmatiltd-ruTuamilokiau (1"ifft11110-14) ttflv 

fmAimfolmuttrnmiltilalciT11115fliiJMJ1,40tillitlil 

o 6Ittillittlid1111,161111Wn11111tNidl (Open Plan) 

4.5 14atIll'ilf111119111MMO11111111T11Alf111155111f15AfflA 

lum5If15Tr,1114151di'l101f11541,Itt1111 144-nlAilAjimincu55vInttant5An5,14-pilll 

rift411114ttof ti'mttailluttig;11914 -wo1011 uflnflulcdoianqvantifilmailivalt-m55Tintmftt5liri 

il91551111.4f11500fIUM1V111115t14111.1fIleall1 2 iii111111161114afi 

O 14111 40111511111110it51115n41114tr1r105 (Gravity Loading) 1f5'UttfILL5111t1M91111-111411n 

11551111fIl1l (Dead Load)111VicrifiLl5511fThlifit1741 (Super-imposed Dead Load) tiflc.',111111-Ifl 

11551/1f15 (Live Load) 

O 1-11111T011551/1111110M4f151-V711111111114014 (Lateral Loading) Gt11411fi615117;trlg91111151d3J 

(Wind Loading) it5itii0,991i111Pianit111 (Seismic Loading) 

4.5.1 91101111-11I1AUtri1451141115001111119J 

icuni5'itf151 ,'Iltta...;oanttuuimArrfilA'Tili'ananctut5lali1401Ktlf115411-11t110,51M1011J 

IM1511119J01 UBC tl 1994 1f111116f1 ¶3vk11f1154111-1Wit53d9J111Tht151d10elt1'It1IJI,11l iqtl1J51Eldfib'en1 

11M1111-1filf1N11111-0 IAtifillniAllIfYilliti -M1191fIttNali fr)11111`M1,161,16AfilhAfl15f161150 91 6'3tt1')'03 

11.4 2 `dil;  4.12-4.13 



1aii.,•• 	 =25 liA; 	 = 

111, 2 	i =27  11:1; 	 = 

fl 	3 	 = 29 AM; 	 T = 
;1ir■11;:: 	= 25 	16: 

4B 	am: 14E, 	= 
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FIN 4.12 ttriatilutl-mcvlillthidAtilinni14--) tmcntviniv 10 

Vc(114i'llf1111M11166 10 , 30 , 100 (1111-10: t1JA5d0il111 ) A'Tili1J1)41,16111-1111500fltaJ1J 

If151diilA 	KrwItunI5Fi11,1311,1(lCifI tJ5111i1J)PlAllf)(111 VAT1W561J1111110168) 

TA 4.13 i(NLIcli t(51D114116,9i11GIV(111i'11111500f10,1J1Jif151rff11 

(111A5.111.10,51fflJ, (1511IfYblit1150,flf (1190101,3JON 1311-50) 



75 

A 	 A' A 5) 
AllITI1f1159ittifl5Afil51.1t1/0f11111111111dIllt"V111115t1f15011f1q111111V1191111115ftlIff 116'0614 

f1111111')MITIVIA171 29 11,105 / 511111 ( 104 f111.4"-IIIJ1)11-111151f151t,'Infl5Adfll t110111NffilDlirf1-10,11101 

If151dfilttaf,vritt5AdiAilu4uirywvilli tf)114151dflslalf115 

4.5.2 1.1105211M.11.1Fill61,11111iilifildfl150011/1111.1 

11,11115-Ilf1511)ftM2,'DOtittU1114151 dfilAlliill4111111141151ttr11,1611111")14/01fTtlf115411rdilltt51 

UBC T11994 ifld1111119151111tiintililJ1051111Alliqf15f,1(151 

411,nilllt5Aactaini101-PUOAttli1161411,11111ttl415111115t;61J61-1 t5o3ti11ilaf1155'1J111lilli1f1111141141/1111 

f111k1f1IMPUOlalf115 ttaf1ni9 ll1715015'11D1f115111tT15911Urn1utt55S11gniioutolur.i14614111-1 

ctltMlf115411.41illtt5lltviclattlYilltillitt51d6VItitifienityii 

fl11-1 

O 	if)J115f,M1b6U0.1f1-311.11.66.161101tIfiall41111 ( Seismic Zone Factor, Z) 
A 	A 

Z = 0.375 (11`larinnild11 2 ) 

O villauiiEnfium5140Thi5 (Building  Important Factor , I ) 

I = 1.00 

O fT1J115`,'RT1110,1if154df 1A01f115iliillt5111-Itt1415111 (Structural Stiffness Type Factor, K) 

K = 1.00 

O ffin_152.,-Frvii'llialn-nd5rrivarynii455111f1F15fil'il101f115M446141141110,101f115 

(Subsoil Resonance Factor , 5) 

S = 1.50 

4.5.3 	1115511IttlAttanilliii1111551f1V1111 (Loading Combination) 

111f115411flittaafIttlnif15,1V1f 11I0tabfil61 (Strength Design Method) 4411-Ii-1,40,1411-1,1ill 
t 	A., 

NM111'llaltt5lttda,141111-If11155110111111filirliffifflOit151dfll iqt114filtflqW171411-1-3f11141f1f1155"Thlt51 

ttaf,cilivrammirdlli (Combined Load) 114flaffIlliiitlif15111-15d4-116U113J1J1V1511WIJOI ACI (318- 

99) 9lf1.11. 1999 61111 

6,6 11  115 	1; 	UI 	= 	1.4 DL + 1.7 LL 

1T1711  fl5i 2 ; 	U2 	= 	0.75 ( 1.4 DL + 1.7 LL + 1.7 WLx ) 

66 1151 3 ; 	U3 	= 	0.75 ( 1.4 DL + 1.7 LL - 1.7 WLx ) 
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MEI 171'  4 ; 	U4 	 0.75 ( 1.4 DL + 1.7 LL + 1.7 WLy ) 

fl5iiiii 5 ; 	U5 	= 	0.75 ( 1.4 DL + 1.7 LL - 1.7 WLy ) 

ME( il;  6 ; 	U6 	 0.9 DL -4 1.3 WLx 

fl5Elii 7 ; 	U7 	= 	0.9 DL - 1.3 WLx 
A A 

115WIl 8 ; 	U8 	= 	0.9 DL + 1.3 WLy 
A A 

1-15f1,111 9 ; 	U9 	 0.9 DL - 1.3 WLy 

1156111 10 ; 	U10 	= 	0.75 ( 1.4 DL + 1.7 LL + 1.87 EQx ) 
A A 

fl5i111/1 11 ; 	Ulf 	= 	0.75 ( 1.4 DL + 1.7 LL - 1.87 EQx ) 

Mal 12 ; 	U12 	= 	0.75 ( 1.4 DL + 1.7 LL + 1.87 EQy ) 
A A 

intim 13 ; 	U13 	= 	0.75 ( 1.4 DL + 1.7 LL - 1.87 EQy ) 

115iiiii 14 ; 	U14 	= 	0.9 DL + 1.43 EQx 

f15,11/1;  15 ; 	U15 	= 	0.9 DL - 1.43 EQx 
A A 

fl5flal 16; 	U16 	0.9 DL + 1.43 EQy 
A A 

115f1a1 17 ; 	U17 	 0.9 DL - 1.43 EQy 

; 	DL 	 1,111114-1111551rfli114,111.4 

g 	 A w 
LL 	 1411114f111551111f11111151114 

WLx = 	lt51fliJill lflufmitfnit'vf-oonttuulawrnil X 

WLy 	lt5Ull'irilfIllf115ilf1512;11-00fllallataifiY111 y 

EQx 	= 	t(51t(PhailAWliiilf151111-00f1M11_1114171i11111 x 

EQy 	= 	it5.1tikilAciAllilill itf151,11-00f1l.(111111,61111111 y 

4.5.4 tI15ilfillfilln.:0011111.11J1f11.9413 

19A1155tf151,4ltflt0011(tilllif151e119113J1J1fl511-Ni119 61W1)fld1-)3J114311.417-340 4.5.1-4.5.3 

1401M11541153Jf10119iliA0i.  ETABS tfll'iltlilbilf151.1f101.111')/A0i)71;14e(1115'115(f151,4(M'00fltillli 

Dif115IMPIAM ltd,',f_11,1111551,f151vi'll'00fIlislnilli6f11,1i1' 3 iJ711 KEYA 411 1 60 (Finite 

Element Method) iiici41D5-filtITI,W.,',(llil.-1611.1,dnlihiiTlilliAlT) 615ltV101114211ii 4.14 



4.14 ttaqltt1111ilflalif151V1f1li111411-11115'11f151`.',11tM,M0f1t11111 

vill-df1156'62d6UNIf151af1111101411,51f15,t'l(i1511.111q0iiilviDif151ffi'lltta01111VA 4.15 

4.15 1tVIAlf1156'0,111110lif151dflli110141.151f151,11571JK9V10iilivi0If151ffi'11 

77 
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4.6 Ndfillitf151t;k111,9411411All'Allualailsi 

vmoqutaotiliVaoirathc:,;FrirlitynAl9:1 (friifilmnfOufil611coliAfilutntwvi6'1) TilliTeramtmon15 

dA14 

fl1511ii 4.12-4.13 LLM11111511iitli1L11011113111flifl1Taq11151911/16,/111111-15nilith/11110nd-111 

f11011-11111-)014'f10140 	 (ral16,1fin) ttd:115611/11,11.Safl (RalirbiNmer)4}1frnAon191 

q1it-15ild/411411Alfi1ttff3d'illi11115n16111A"11114 511.11ilfill1110q-niTiffillrlfAlliler111150115t,'mwada 

flflOMI-Ifi1nAll14i4Itiialaltlf115130n14Tin5tanAlrlfAl1ttd1V1H1A1/1115nItifilla11114 

X11511114.12 f1151,1_11MALiitIlilliLllildf1151414,1111-111-15n11111AlifitralVriallilltalflithtlif101fIrAllITIJ 

LIA;t1561111,1180flillilf115C301114qiiii5tirt15f,vitiqvall-ndrulcoleiliudvriil 

115nim 

v 	v 
trill1t11114141111GIS 

( mi-m /TI ) 

ifild 

66Af1d11 

1_131.11f11 

Ira 

fi111/111 (1J11'1 /71) 

rhl-Mfl 

filloolfAh 

(1.1111 / 

71  ) 

riltid0 

fi111/1111 

0A  

lri-ALI 111,1640f) % VT-Ali 1/111180f1 

1.91114610-1 1,986 1,840 7.35 % 7,942 7,358 584 7.35 % 

A151slii 4.13 11151,11ientileilifillGN1EIT/leialds11111643JaillaIllilif115f10f1149:11115f1715nJ1J1r11111 

urnrri-wilihnitim16111v 	 unc,t;fl5ti,11/116a0f1 

115n1111 

diglIn5tillorliAlludArrill (1_111/1) f11li9N1t1 

9.11115taillAILI 

( Invi ) 

% ic11,RfAi1J 

fiwtit-ndi 1T-111.1 1111tson 

91 	A 
1.111,Ntrd 8,225 10,475 2,250 27.36 % 
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4.7 PlafIlillf111,11111,94114111-1-illat1 

1115ilf151f cilttd,t115nillif1151411101f1151-41101flel 	 iflt1 
9, A  

69f1551Jd 111  L106114110111149Af15d1111 

(NIT16,Ifia) 	 (NITAIVILINI0d) tilof115 
A  

VIAlatta'fllf1111,JtiOnd11110,911i1J1i111115 tlfulf11011.4111111&1010rf_41 2 

!MU 

iquni5tSon14519:drnadailoqiilitulirii 

115t,"11611/151lti1f15111 till am12 i;onal tilorpoTailtiAul  um11lk10151111 4.14 

9111911511i1 4.14 fflif14'illillfilittInT111680flifitS011149:11115firlil 

V111.115flflOf11511111114tP‘AfJell 40 % 91111fitlf15641'1111 

11,1141140AtaiErgll V113J15ildpifiliA15-)um51911114ttof11511"nOIMOFJ41CitalF1AttlAhIJAAttMll 

11M-15111/ 4.15 

91flW151117 4.15 111114'i1l511f1166I1T11111,S0f11i63 0111491J115iii11l 1~5v1JfJta1~1  

f11115flflflf1151ii3J1i11111tdritRIAtt"Ig401J14t9,&1 60-70 % 

6115I1-41'ElifillIlidlatlttlindliiff11115f11113J1V1AttinIfl151,41111_111i(114111011-FiiirlflalireJle)1115fifltfill 

lild14131ViTtlihrilllf115fl9"YdillitlifY)11J4)01111511191f15V1J1151111d1 ttftt'ff13J15ildWilM101111115111 

11114t1f11fi11 	 &Au 66flf,K115t1 6 91119111  

fA4111S15015'11111d1-1 

2540-2550 tiAtJ11191115,1,1.11W 100 1111./ rfUll5flriottludv141oei 

tDAtl 60 % 1 111t1141144,9113Jaillt_111,6141101fTeJ IACJI&110605-1/ilititlifi 20 % cff rr 11J 15i10 DIJ d1-101 

fl'IMIA111151GV111111011-117;i6101hadOliJI U91161 60 % y1illirr11115fliO6iie11n111M101f116ha1d11 iqo 

f1151111TO 111lVf Oil 011-1 fl T-16'061 015 	ti)01-11 	fl 	V111.11501711Tfl t 

namnliAon15 

111V115111i 4.15 tlVfq414--ilifiirklictrottal'rramtvilin6u1,114111111AMP&1115nflf11 60 % 

11-111ila'illfillfeliiviallIdOtKiif'llt-NA119t,11`dilllilltiAl'Ellth`‘'IllilltPAFJ 24 % trlattrittlitiitlIJ61111)11/ 

14)11] 



015111'1 4.14 tlillif11111511311111.16f1553Jd111 f11011.11741-101fle1 

=1 
1
v
11141c1f11      ( au.u./i_l ) 

F1V155/.1111514111 1T1141T) 1,1_I 19111.4111 1 flo n 

1.) anctilaim i l 90 45 

2.) lam 61 19 

3.) d11&mi15i1 (Ai1510, 4111111-1,01151rly, Intl 

Inno ) 
50 47 

w 
4.) ifith al ( 14tfll 0 l'ifvflrT1 ) 23 17 

5.) yht-ii'--) AiTalti 13 8 

6.) 	1-1155-31111 23 18 

7.) 5flitw1rtAl1Yni54115n 6 6 

513.nri1nwn151411-1 265 160 

n)5115ftiolli 100% 60% 

3, 	9,  

V1151111 4.15 dpitriMillm5 -19hil-iiitriti 	 si1hluc1i1'n016 

9) 	.4 
iiiwirn Iliultufmla ( au.u./T1) 

115nf11/16U01111 119'1141U1ll1i 1T11.11/11•1630f1 

1.) jitilnitilutmn-rmanalfil5 265 160 

2.) ilidu fifi1ti1Jilidt4 150 150 

3.)11191nn1511111q 0 96 

v 
4.) Iiit&J 239 58 
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5.1 	efpiNdfl110011M11101f11101f115/101i011501111AjAA11-.MflAttlOSatiehaptin 

ni5d111Nan-niinui9i"tittof,fmoontmumncilvItivninno5yrtniiAi ttM,'Nflf1151tf151f,l'i0df 

f115ilflalffilTIAID1f1154105tAnlitl5M151Jf103T1711W10i(  VisualDOE-4 , ETABS 11_11A41.4 f115d111Nd 

d11.115001i•900fla1516anThJAd1,11 6111 

	

5.2 	11150Ithid11,6419,11001111 

"Iflflflf1154111"A110flitt151,̀,'TiAlqildViITN1110101f11541,11A1111 111411d1")0,4111,11J1/11714 V1111150 

drdNdf115011116i0 91flNd110101500flUIJUOlf115Villi 64i-1d-1-A09)6'A 

5.2.1. filDlItiltWi1f1111.e401.0111110101t115 

-ifiNNI1-15411,1')ilittflitf151t,'Yitiflqi11111111111ollagN5N1J01fl15aflig914111461111611alf115 

iiiiiiirramod11114'infrtalAtSonii 2 .ct1l9liff9n5ouolfmtcilurcalithiNtorr 1 

fl'3111111-111. 001J5nTlill 7.50 c1i9J.1 411 i0A-divi9f1501101fIlTikL113J1t,'Valh01140AtiArirlfillf11/11,14114f115 

d106Y1M111i)01I6:10MIAlLIA1511ill  5.1-5.2 

91151111 5.1 filf115tile_lalf1111Jf01,1571PUDANIT,901f115 (OTTV) vhilii101f115115nflYldill 

1 

filill5filMirlf11111i'auval filf115diotonn-m10115-)111101N111 

115n111/101f115 1101M1101f115 (OTTV) 01f115 (OTTV) 1.11V151114 

iVa/ MAJ. 5919f / 915.11 

9) 	A 
1111-,0101 23.62 25-45 
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015151'1 5.2 filf115fildalf131a01-1511J11011161M01f115 (RTTV) 

filf115filf_11Y1f11111f0145111 fi1f115fi1t111111111.1501,1511J1101 

1J5ni11101f115 110,11141111011115 (RTTV) 1161f1101f115 (RTTV)111V15,2111 

iVai V15.1.1. '5'06'/ 05.11 

9) 	A 
1J11-11001 13.113 10-20 

5.3 	f1150.111f1d1PlilAillfiiirlifl1111115115V116011151111114:1A114 

n1514116A1111R1Viii11115n115141fYillallA ( lun5611115cct;uutli'llalfilff dilliillf0,11-1011414 1 

1,1flt,' 2 tteffillvoi5-wn 5.3 

01515111  5.3 UMIAf11511firTh111011f11514116\1111ArlfAIA01115`di11011110(inili)J11011,101.411611) 

4111i1101n -1511511/11/Willl 

1_15,'61-11101f115 

tiultuni5111Wid09 (kW-hr /Yr) 

il0E -', 

(2)1(1) 1911141T1111 ( N11:16,1110q ) 

(1) 

NITAT141:617■1tOrt 

(2) 

4011101414 1 4,231.67 2,204.82 52.10 

11j0.91.101141.1 2 3,800.89 1,967.38 51.76 

O v 
5.4 	1115q1114D11-61,9111519141ttanfHall 

-111N0t11500111L1111rf11115fahnilLINM1151111.11 f11561411111d1-1 altlf111151311TOLMA'A'r1110,1 

Olf11541-1111111146'Ittaq,111A1511i1 5.4 
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015111l 5.4 ni5nloutilouni5144-ittdni-eiro efilli1J01f1151i5nillid1,91 

thnflY101f115 

iri/J1i11111514( fl1J.11./11) v 
500df 

(2)/ (1) 19111-11fT1111 IT-1111/1‘11a0f1 

(1) (2) 

11-114,1-imluudnvitmonomi5 265 160 60 

111d1-164111111PI1d 150 150 

1.111f1f11511111fl 0 96 96 
1' 	,, 

1411d0 239 58 24 

5.5 	f115115nillArlaflliDOIMIJUG11t111Xffitlind11100151ITTO114111KIATIMMITIVIlaf,01-liffIldi 

VIXATIV 

114011J114115g1.1 11NM-115 0f1t1U1101f11541.10uctal"14timilii0 rihNoluttwiiiA4-HA 

fff1-11L1011551.1(1101.4 AOUVIII0Ad0S1Q115,VIA46U0.11115af11111i0 

1_1514314Nd'ilp401tuillen 

ihilil.11115thni711401f115i1001111119H7111illif15,1f1151111}Alli01115001111111101f1-151;10111501iffrii'  

11611-1101MfaltrA401JelitIlpflfl IlkSOflifrif1151_15`.',t111-11/4q1/0111Mnr(1.10Ifl0 n 	Wm u 11 6:24114 

noginunfotiit-nrind,14}u tlIcivII14941d.9.91141110,Hifliif1111.16fAtT14 

ttotfimunt -nailli frilfluni54m-)21115f,talvernon4oAtiti 

dS111111 	5,`.'11/1f1I1U1 1151,111fflYlottanlicolilolufLucviano-i14. tityn'iltdilif1150 oti imziria".111111rol 

1.15nY11111/10 if.2 1115100,40q1Mftflilii11/11.1111-1f1S106-1 f1llThf1151_15ftJ'11€1105 BREEM,Leed 

VId1115115nii1101f11541.1111J1J (510d,`,:4009,S11f1N1.4-111-11) 6',10,M1111.1V1151,1171;  5.5 
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911511i 5.5 NM-1151J5ni11-101f115iA1-13115d0R,Itt10401J 011.11.1105111411N1151.1`611111116,11114 

1/10Mr1V1W,TOflfilA16,1111.1 n5f1/15111161A11-1dillilJOlf115115f, MI/Will I 

115n411(101f115 

flf,t1111-1111_15V1)1-114 

i'-) cu 115 f vi tio li 611111 

( focia 	) 

411-1f1111Ji11r1q11011 

vioRltrWou 

( fat_ld,' ) 
9) 	A 

1111-1W101 

totirv1n15thn0JlAl 1 

76 ( 76 % 

iltdu 

) 20 ( 61 %) 

?Imo 

5.6 	 (SWOT Analysis) 

11155tf151,11fIfltlf111/161101If15,11115 (SWOT Analysis) 1f11111151lf151l,'1111.10Avil,11 

tta,T111-1119itlilfitpi1it151f115 t1115`.',110114'10 plIACI (Strengths) , Vld01-1 (Weaknesses) , 

(Opportunities) ttMlild55f1 (Threats) 1M111155Li151f1)(tilf1Mplie  

51E1d,4t1MQ11155tf151`.',Ii SWOT Analysis G110101f115iiiAlI101iii.1116143115d0FIAttIOA'011 'Of 

iiiiNfln5 ,-viudoimln-nriJuil9itiflioluttan19ito-ntruontitlowymannntrofASAon( 

11A1155tf151tAlThtM1111121_117;5.1 



AtiE1411014011 

flfl111110 

V 

11151411AIGIIM Tn_111f1111,1a0 

f115C3tt 	11f1flalf11 

Icdil 5.1 	iiilvinflTf1/111d0If151f115 

CI 	vogriisi 

• vnifinaflIfillitim1514-Ter Ioormod5np-difloolikm',uwthentrii6miltilll 

f11501-11/1J1111-101-1180 

• ff11115flflflNdf15n1liii11ddii•11/1qhinilll 	ninlaqildatnfonllnilAl 4 

F1111-18A1011 

• 16rinG 

• 
• rbiiirmillopladoiatnIqtunicoas-Iva-noluolfrnilo.uu 

• vri'llerimntwhlyii;i4t4 alommlmcd5,1n9i11111tiV1/11b55111flglillg0 

cd5a,loisli'viormoonttuu-riudijil ltd,'2i511V111112.1.,i1V1J1t1111E111-101f115111111141.4 

• 31f1111140111151710d0A151f1111114fM11-A-11111g161101411iIM1001-11flill'aql 
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• alf1111114t111011114i,1015ttetiAlivel'u5inATA-noliiin1411,111,M15i00111fltOiliflA 

• tiA151nfiJ'fill'fileirjAlui--3,141T4 

• ill5fi0V111140114illitilf11111711-1141015tillAllnilOrAi114111511f101151J 

• filtioafiliquvnialatiinfil_111151i0dillAlt.11111151fliffi/An-iit&nIou 

• Iri114111q11f1d1f15 Y11lf111115-n -111nity11situ 

MINTI:111A0 	d 11155ititta0fltanitillAllf 41141J1frtal 

• 1110f1159M1fltillfltAMNOtalifrilliiittdl'f1111114tIfita11101If1511-115 

❑ lonla 

• i',Imailuinumertrurriplutla,m1intflt:Nni15"..Y11Jiiild0116,11114alltcdSoltThf, 

• 014f151411,11T16llfallikalt=i1f1155f115,941405t111,141ANffirlUVilll 

altriOhiltMt101111111W101 

• 1U111"1-ahni(101418ttanvw111861,14fr-miaulOwon5niuiiildoel.utiAhu 

1110116111141f1f1TV 	 tWitiAtlAfn11111 f1")111141161;  

V,.111511f011itlArlAf1150011/A1M-i-ipaills901f11511t11111JAWarflttlAhuntim'iliA 

• 1114151/01atilflildia511f1JAflfflptilil V1"11115tlifle155111115nflilICAN11.4WMM 

ria141111500fittIJU-fiarinADM15iiriflAilMvidalalq hutto t' On 61 61A11-114 

• Il6tililf2flq4411-1R.IttWhIR6fl1116111112f3'll6cdSDAil1ilfri1Anf1g61kann6iv 



87 

CI 9:droul 

• rbiiifmtilirmolfifrmii'MuronlniudoaltnAhli 

• 1.19111144Noirrqihnmuilll 

1100510 40Ati11115iNt411P011111411ill(1111J1i10111111611011106,10501ilifUTIJ 

• rluiinfittaf wflayi"-)11J611yiaini- la;flmAtnAowiinuDonttuu-riorrfil 

Difil5MItnlowidawm4ouvilatAnni5otoiTf1111161111-6151filihr111111til061/1011 

611f115fi0V1flITAii 

• VillAitl11105241_1115n1(10-9I16' frivil[41114103111fl11111MTAKIJill 

Otill9ililallITIJITYITIA410-1611P1111f1156l1141411fli 111001f1151111115nflli 

Ti 1 clf1,1 

5.7 	6riplcrum,Q,' 

9ineon -nrinuilitittm5n5ivi9ioljadlAl Il6tio-34olti1Jn15oon661ni, f115dlikldf1154f1111, 

glii0i160d111 iii_15,T11111-M,11-i111115R111.11iitl Od0091.401115itf1511'14f1E011111101Ifl511115 (SWOT 
 

Analysis) iiilliViiV111115fIdydehtnlattlJn11,1
c s 	

lf1511156',viaLlil 

5.7.1 ni5iimifia144-itiivni5nlolkivituli[mnuiti4irramearrilvion551itta,-Intmu 

ttfln,M-11110-111111V15111,151flihAl OtillIAA1111,111(ffIlfMilliiif11541aillf1156MillINfl 

f11500t16L1111114filfMMUDEillt1J11291b5511 6141 f1505-395fldiqiuiii:1111- 1tnlont6o 

1-11011401f115 f115V15 -)9Tflfi1f1111.1tiTuttriwill f11505ATAf115141E1J1f111^119111411^1111 

11011101f115 	 VOOM140519VOWITIllflalAtflA0141110 

liaclOrldlqi101%Fw1414141,1/09,141111J-11Ji111111NW11500f1t(1111Vi0111 

5.7.2 

	

	91fINff115R519-;q11-1D1f1V11-113.1111511iIJIJIALLIJWil,91 1111ANW115115n111AAMI" 

lAIMIAlf11500flttill_101f115 51I66IJ1101f115 

1,1,fl.'015f11Ji1N6,9111,11110111f1A 
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5.7.3 	6111M115itt9A11101_15t316:111T14i'40`6-6'0611D12110,111101f115iilii-tl 11100:0y:O1f1iati 

4111M111:1f11111t411,91140151401f115 40416A1110151401f115 91flafl9Vf11517111T11111 

fiout4111101f115 LA0141155 qt901-1151JdIUM.111111111061101t1155itiflfl 
A 

tIA,`.';`1.-111.11TANdf1151Jfill-6149iAtmfotiisalupJ5551ninutil 

5.7.4i'lt111.,!f115rT1519Gbajormil1514011115 f111111111101n01611101f115 t11014A1-14010111 

11-10111f1q 

	

5.7.5 	Hdf1151J5niii-401f115111111115115nillADIAllf.1141h1f11500flttithaillf1-1 V1ltdalifY35 

1111411541fillAqMIJUWA5nijIdNalIVIS111161{115fiOdi'lltt4Tffl 90,dnAll01J191111-1 

Ifldrit1401J5 	01 fl15 ri 111 111 ildcvid 1 Al 11461111M 'Hann, n 

5.7.6 tflolunin5limeminiitidf111118ANff115000fltt111101f11541,10,1111'llummfal1111 

ii5,n6161Tillii'lJdflliAillg 1 	 lif15Af1151rilli5n11091110 

iffilmq twnv-15111fllioniTtilitnifihiria5ni-iilfpcio-ammvpindlt, 

	

5.7.7 	611411t115fiOV111.101f11591')Othl tA019111-1fll5A5 1TTOfilVi1141400flainfil 

funittondiltoAqttinr,p1 ni5141ACKAATIA dfillf,1,11d1116 Vfitie11,1 

5.7.8 

ll5y1S1v7111/41i'. 111411-11,41431111511111Ifiaffi'lliil 1:110dflNdn5nranioRAncjou ttat 

tilao0miralliu 	 liA611140d111111129}5551A1  

911t114 iltilt111117110f11111ilajOltlillflt011111-1tY111:114 	 Uflf, 

115.tliflIA01-11i11-11f1Witiliklq111J10111K111110til,a11411115111'171161ilttnViqffil. 
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kETMI 6R1‘11-11 	 . 	..1119,6117Z1141Y,1■.Th 	 

0071411AZ 	  

El i7,1o6nLotti 
	

❑ .?hri.,noi.-1,1 
	

❑ 1161,1116697:CJ675 

66111J1112.141409F1111.NtlifThila■M11416MAIS371DIDIOR■9600th014 (4u R 49.00) 22/09/49 

19101Iiitl 01 	: 17114166Y] 

94 

1.1 A1r716 7i1a-IP1-1%6OnZIJIJ7114,91-1761t4i 

- 	Yi-hlir111-41J1_17114,98.1.- onv .r) -i11.1,Fi 800 0-iiti.i1 	Li.11,it.Fri4 	1,200 oArii--.., 1 

- 	,,9-o.a.-Inuum,64-3,-Trii,wLIn;7,11,[5i 400 L14617 LL.ila.;LT-11.4. BOO 64-15,1 
0 0 

- 	Yi1n1■11Z.uvininotwonIiiLF114 400 1,84 97 3 

1.2 annuila-IRilli"IJV -Inoln'.5niziwg.14.1u1r.n:SnA111,Fiu 400 615 0 0 

2.1 rr-i -rhu.in'irana 

2.1.1 81416i,i6,3 (open space) r:"Illi-111_1-PAIST-1N-.nri-j-150% tazin,onN 

A-miulinutloiviiiDEnFrriv'EnAnNwi a Hann.w,nnR-DJ2c-IP-ITY'rieflovil.riEl%7 

+t FiEritiEhl 6-1 Y14,2 25% 

CI  0 

2.1.2 3Jik1.1kt.il16Yt1N561J (softscapp) Anll'ilit'il14,LAEn13-i1ratirrn 703/4 tra,4,1141.7irAl.1.14,Ima.11,-1 

ATiliVi_huLin-miaa-winotiEnim-dla:ri:bor-ri-i 50% EETWIoliilv.L6zmw2,,IR 
1 1 

2.1.3 aV.11,11k1lilWiii..ii1P1Cil:'11466flunp:-71.ivin klAl,.4171'e.r+IFILVIi7661,LOZilAi.  

- a-4=-1--rwil.?4ASETtlitia-m.-INE5.-,112-i 	1: 	1.1 	- 	1: 	1.3 1 

- e'lk,rni11 iiNi.  ENtiiu6-1n-wi winn-i-i 1: 1.3 2 

- 	61plii,11.a.i1?i%R.F.ITilii.iElin.-IR .E..,r;ks-w 	1: 	2 	- 	1: 2.5 0 
2.2 nnlinw-mvumIt.-)P1.14ifuheoi"-N 

2.2.1 allii)T1.4'4.1413-11.9,1CIII,114,41fitiazii=11 1 

2.2.2 Lritli'nb,1511,6'1g,A (topsoil) 
Q 

2.3 TlL6J:1, r,161-14.."15aElfli1-; 

2.3.1 .1_1rnI1rr5561,a?15516T-16666-1wr151.t.t5viln9-ofi6y8vizI5i 
0 

2.3.2 51E41.413,7b1C1,1667J1:(0E1 1 	;l14.61a101t.T.1R19 50 61771J64-1F11 0 0 
2.3.3 111141T14.1fiPlal-1411178,9tRIP41"1?J17,1111^il5ICUlliEniZfie305ll 1 

2.3.4 IviiNtis111,Uill11.6V126AdP1Ef‘Nt1411124U01-11ii6116Dai=,1 
. 	. 

1 

2.3.5 1NN11 75% tlalita4441"15161i1111144T114717c11;:44-le:n%1M`l 1 

2.3.6 --Irivitti,16=A7a1qi.1-11a,i6 Flu 30% ta4in+iciJuiltYV11614 
0 

2.3.7 11Q nimmuullorlarir,FNITI.J01111N1,1;Wik8-1°6641.6il _ 0 

TUI mat inivaii 1 8 7 

mgcLviR,: 	il'inqiii1i'OiviiiJRatApla4-IFIn-ncal 
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1L11111152: drtaipi5thr.sitivtiva4o-muatatiasimpiailLtwiau 511 R 49.00) 

1:11466F7 I E0FI0IEI6-IFIUT71-1 

3.1 riltouilARyl-ri'ErualMINIG1-1 	PEI.n1:16- 1 	n 	11'39 	.1) 

01 

zw-oniFtls,nr.wit L61n11titrvizR18J1N4yllui-ht 	13/4 	Ili6711%1VilEZI,L5.■IY,5ZPAriZIAMJ;Iaifilill2,11,r114, 	2% 	nz  

fl.si,tioonl.tti,'r '"zPI'l 
1 

02 

F'1'1PITINA"Turnv,i,rna-li'utiwalLmviu (R) 

- 	140nn+1 	1.3 	rn2° C/W 5 

- 	winnii 	1.9 	m2°  C/W 9 

- 	nrinn-ii 	3.9 	rn2° C/W 12 

21 

Pi-In356nnxiPT11141iDul- 841.6"R'i 	(RTIV) 

- grini 20 	Wini' 7 

- A-in-i1 	15 	w/m' (15°,1 

- inir71 	10 Wim' 13 

3.2 1'1Iliarl, 118li01TICJTZL0:11'760117r1

1

00 -  

PoI:1,--o 	n 5956 n 	lo:ga[iFizwA13, -  ni-  	11 	atLNIA) 

ill 

'.21.-?,;Tt.t,v11.,,i'mUOFi.-klaculuiq;'-o,i7,1 	(wwR) 

- 11:tri1 30% 2 

- '8J3e11 	20% 7 

02 

; -1A",1nvi' _1 	..t6̀nn16-InLYIR-ria -i'al.4,-11-4..n.::',1 	(3-value) 

- Iiirr.-L 	1.2 	W/m2°  C 1 

- 	1.81:61.4, 	1.0 	W/m2° C 2 

- 	13-iL61.4. 	0.5 	W/rn2° C 3 

n3 I7f1112"-411m5:n 	2 'Ai 19561-inn-in 2 

n4 Itirn.n Low -E 1 

n5 

:411_15.n.amInnIlialAinIzan (SO mia SHGC) (1,1.-in%c:,:111.i.usillo;6iF4a.-44.1-5o,n1H:LLIA1.4.1.14. nE cinz,ZEm 3 PIZ LLUIALLnu) 

- 	011170 	0.75 	(SHGC 	6nn71 0.65) 3 - 

- 	0111170 	0.50 	(SHGC 	01non 	0.52) 5 

- 	0i3ni.-1 	0.40 (SHGC 	013n-i3 	0.35) 7 

ti5 

78,ithryi6n'11I66tilRnoNiin561lli6L616nin11DnD-IR01 (SC) 

- 	5,711n73 	0.90 1 

- 	010161 	0.80 2 

- 	ii..i-tri ., 	0.70 3 

n7 `6r,wi",,,nnENEInillinly14a1 	(1-1,,,HKII.iizn.D.-11516"1121Crivi, 	0.5) 1 

Tam romuumis'ii4 2 10 

mariElai: 	varm& arSi'a,131p:aul:Lws°1"-rio 



96 

uvutluuluairli1J7r.sitisvia"1,rium.arAufirsnmia5al,Laval, 	R 49.00) 

l'ultum I 6"i liE66-IFTE.'1"A-1 

t 

clin.)%i--IriLyip7'li,,5av5uaAte;i0,In.inuen 	(caw) 

- 	61'1 n11 45 	W/m2  12 

- V mi0 40 	W/n; 15 

- 	1-11-riu 	35 	Wirn'  15 

- 	s'-nniu 	30 	W./m` 21 

- 	'-1.-111-i'l 	25 	Wim' 0 

3.3  .11--11i."784air-mi,ily- un.souvil,:".41.-knort.h: 

- 	1.Z .annii 0.5 lisec 	m of crack 1 

- 	966£11177 0.5 I/sec 	ill of 	crack 0 

- 	Id55f67 0.3 I/sec 	m of crack 3 - 

4 iii.).14 'dive') iiiik `tiiHr--)"'-o ii ',1 

ri MiLFim_liteirr-INLoni.Lini:azutelJiutguoaa471-4i 
0 0 

t 1 rili,i71.i'acf..tauEl1veuup-111.a..ilthP'481_1-TvouriuR,t,a;:ill:um.li'ailNo)I;-,11-4 

- a-41nn-i-1 40% 3 

- ,Inni•-■ 50% 4 

- 	.J-IfiR-ii 60% 5 

t2 kBrì1,71oW-• .a,ItliLle -in-mtwai 	5 rlik,lin-ia 2 

L3 18..1,i0f0 Lii1.;01`41710P 3J;FJ161166REl9i59_16"-IfY1G1 1 

214 nuivu.'- ..,111.".LJE-inu9 

- aA -mnau 25 m2itor, 1 

- winn- u 35 m2 /ten 2 

715  N'ZU-It11.14kd-rw.li'lio-ify-u.C4ir-J5NtlI:k̀rImisd0ti.riRra-ta4'aula4(1_1-vaiue) 

A16'i 	1.2 	w/m2° c, 

1 

5,1 r.i -rutaw4npni6EwU•wirt4A-ii.Lanncui'phIn6",1114.N.T,ialo--w-IE11.1.4%LrIA, 25 W/m2 0 0 

5.2 	- 1.1d04141.iIVII&INJOJ'11.6 

- 	rn.4.10Y1dFJP1_11:YZVIVI -11.61.1.0Z1lialrlOORY4Q081.5aLti4g1f1J6Llii BO% 5 

- ''-1141141,VERIJTzviiivtuTALtarri'laYaurPlaRlatziu4LLit 90% 7 

- 	-11,01411011JSZY1411AIMI,ILLOZViEl9dE19■lE6610641144 100% 
0 

5.3  110a-1041,15:RY111/1-11 	(tt1Lr11.1 6 "TERg) 0 

5.4 fa,lin-snI0TLIT--ilnyt_ILLami.il.ilErilltlInqivNA;11114 1 

1731PIMI,WWW11191 3 47 2 

Va.r1f11,: 	vaA.I.!irw ar..4"e4Rr.L04141.1.41,i-JiaiTIA 

TfiD 	❑ i.-Itrq,17.0.11,Ci"Ull-lq64FIG,I8,1-1R111-11,7131 
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U1.1111.17:,14711,4a1 P115117V196111d4Q1ULLMI 611.071(45010 e7J 661 0150 II (51i R 49.00) 

8W1i5N.1EiFlii:1716'36A I flit4607 I 6.-Ivriwit;n4tii-A, 

6.1 5::111JZU-IEIETIMPIVI$M5a.18-4.; (c.41.ifiE1\95:',1.1-iFJEImpi4,luil 10% 66a:44.111.4, 20%) 

 
- riwrlt

..
oa!iviria.rinnfl 90% gi?ien:uitoin-s 2 	1.-11,6 2 

0 

- 1711.411i06511kwin6050% ilz1941tITIEJE-111-1W1 2 A'11..1P18181 ill.41711.7380£111Y1691g 

annrrn 40% ili6nr,tnEu-irri 	2;6% 0 

- iruuinioenvikNvin---] 70% 8:17i8J5:Into-Inipi 2 V1114,610621184 41,1Y117'10651411974149 

8-1-1m-2-1 20% gi[an:uinain-IF, 2 Pim 
4 

6.2  '41.4.111i08t11.9rATINRIAULL0,15,a4tli 

_,:f 
ynwritdory4nililaLLolia-icierif-6'1 1 5% ZO6L11171611.1) 

0 a 

6.3  riailigiama,314.1 .-Inn 60%1Pull,151181210g 

(riufil iaaFilurrea,,A1,ikirr 	101/4 tolcatiru) 
0 0 

6.4  aln-ilivuuivoiAtvivivigy6w- wm11411EN 

- 	r,uuyi.ii,:cr.tia-inuma-rViRii 2 1 

- Ir.litt4gFl`W`k1Vln66om0+R6 2 1 

7.1 F.11Z1JUl:n1T1,-aFJ .tiflAfittizoninvnizilu 0 

7 .2  1.211-61q111'NI1J:vivt):-) (4:1219.4 6 SFI) 0 0 

7 .3  t-nri-Juor,rionjm_hr-t!v-i (inl_IVIaitrr,b 9 1.1/1.41171[Inrianlii-Ut.Fivi 6 	E/14-111) 0 0 

7.4 311:1J1Jf(rallij"IEJ1,11-1"11ifjTIA, 0 0 

7.5 ihrutli-rtf-Alnuwaillia.i 1 

7.6  8.1'W.`LIIJIHEI-if1106518,4,119.4tri.11L68:91141ZTth:R5156-1Y1q,,1 0 

8.1 ala-rutinkullu09Tille6riu81ann-nuaznunTwin11mia60N 
0 

8.2 1:66nI1c76Lad115ad9164eur7l0Wanr.y1i_421ot4ehi,7viamS6n 
0 

8.3 60.6n1i77NQuiuilki6Non5:ru6i6c7ukIn622A8lI:lrus - 0 

8.4 L6fll'ErMNITI; (reuse) 

8.5 L '.6 nliriaipluL'iryt.t (recycle) 1 

., A 
5181 Mat U10411191 4 1 1 10 

1.1] 1,44-TA \I 
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tunAJ7tulualniTtlIrvitionsArruLtatiataimsDiaalLoulial, (SU R 49.00) 

9:1'11461.07 El F11146-an571,1 

9.1  LY1P'apin€6riatiuux,t-Foroi6111:1165111A'unv/ini4nn;,1,Lwie4., F',,,.-] 

- 	1rJ, 	  2 1 

- 	1:9J 	  2 1 

- WI 	  2 1 

- 	5Z11, 	  2 1 

9 . 2  Rr-16n-nli6.-mn%to:ElulNrrilliEnFriliuthviimySmu,ini,r0;[LLw ..E.11,1 0 0 

131P1r1.1,14Witali 4 2 1 

76 20 

tine ❑ iinuqvItiOnYi'up -JatgRbiRln-mlil 

2 
a 
8 

40 
0 

10 
2 

i i 
1 

12 
5 

4 
5 

0 
5 

10 
5 

11301Z11,1,414 	100 
Y10 1,13411 	33 

I 

rrnihniriE 
)444-u 3 5 36 1 0 11 7 4 0 2 78 

mlNiiielFzewia 

RIVIL*A14 
2 5 0 1 

_ 
1 3 4 3 1 20 

mm.117.1161 
V4,14'114 _ 

• 	6 

E 
6 

85 — 
* 	0 

gion 

0 	0 

611814 
. 	0 	0• 0 40 ?.55 40 

p.ni4i"urlotauvia 
h1/14-@1.1 

4'63 5.1 7.1 81 8.2 EVIFIZa11141.1;141-1 
0 1 1 1 1 4 

altaiithr.dm 	u.a.marn 

71491 24 	Chu 	.91.F1. 	2555 	 



filflf.11411111. 

fllifillnilditIADIJIAEllitglAraiG16011.1611)06111140110,9 Uniform Building Code, 

UBC-1994 

Tlif1154111-Jilllt5AMJ011M1V151111 UBC Codell 1994 Jt51d1J1114114{1150011ttIJIJO1f115 

ff11115041141i1114q1flff111115 (11-1 ) 

P = Ce Cq qs 1w 	 (11-1) 

P 	= 	0,51A1.1ffili1115nfilVi001f115 

Ce 	 ff.11ff. 

kl0t151111fillallilafff1151A10f155I1S11110,90,51flkl ilfilV1111V11511ci 1J-1 

Cq 	 ff.11.V1. 6U011,151611111 lifiN11110151111 1J-2 

qs 	= 	11516'14ff11111V15 0111A1.1 5"61Jf1111J1,1 10 LIIV15 ilillf1111f115f1KIJ 5011 

1w 	 V1.11.ff. 	 11i1011101511il 1J-3 

K-1511i1 11-1 fili"1111U.FITliCe 

4 
fl-J11Jelqlf1111M1-1 (1E) ili1115f,alff D (1) tlij315nYlff C (2) tliithnliff B (3) 

0-4.5 1.39 1.06 0.62 

6 1.45 1.13 0.67 

7.5 1.50 1.19 0.72 

9 1.54 1.23 0.76 

12 1.62 1.31 0.84 

18 1.73 1.43 0.95 

24 1.81 1.53 1.04 

30 1.88 1.61 1.13 

36 1.93 1.67 1.20 

48 2.02 1.79 1.31 

60 2.10 1.87 1.42 

90 2.23 2.05 1.63 

120 2.34 2.19 1.8 



100 

Aril/ I 	'4  

(1) KnliflinV11I5falff D lattfi q11.114/111115nillffii 

t'AEJ1dOtt5,M1.1 

(2) C 14ttfi il; 51111tdnilidlYiY111 iA1111101115":1,11Iffilt&lda 

It5Tn1Jtif1-1111-1 
j 	ef  

(3) 6111iildfilijihnlilff BI4t1t11111Y1G1fAllil
k
lt1011-311411.101f115 flillirSlilsIttd 6 11105 

1111111 

A15111/111-3 dia1n152:ziralw 

1J5n111101f115 fl'J1lAlfkl1U0101f115 1w 

1 fllf1-15iiild.J1-1ViOrM15t11n111 1.06 

2 
A 

01f11511t11115ocplliTA KEJ 1.13 

3 01f115i1;11111514Allailaitfill 1.19 

4 alf11514,111-11'12lii 1.23 

5 
A 

0111150141 1.23 

115f1/11/1011.115i);  1 ( Essential Facilities ) Uittfi 011115ili1111111411111-140114111115i119,11(th4 lAtfi 

fffleli.16 1̀1111^11 DifilYill aq5f1A'111T115flflt1-1 ttflfttli 01{11.19ntil 

51:11uni5fJu olf115i1141f1151101illM 151110111`_11-ni11 

115nflilalf115i1"  2 ( Hazardous Facilities ) 	Olf115f16'4tfIllerl5tfliii1V111f411f16,91tr1101")b 

f16111411Jiwpftflo 

115.-tfivvi1iin1Y1 3 ( Special Facilities ) ltLI alf115111.11111flUilf111i11-1-31-111111 11511 I51t1011 

11111511MA rffuh 

_ 	I 	9) 	GI 	_1 
1.15t1111101f115i1 4 ( Standard Occupancy Structures )14ttfi Olf1151/1") t111111.11flatlarti5fillY111 1- 

3 51111/1110T1 ( Tower ) 

ihni-11101f115cli  5 ( Miscellaneous Structures )14,141 0lf11561111 rifltft1110t(1 ( Tower ) 



41141hM,'MJ 

Cq  = - 0.70 ; d1J0 0 < 

Cq  = - 0.90 ; 1110 0 = 10° 

Cq  = 0.30 ; Li10 6 = 37 

Cq  = 0.40 ; 610 0 > 37° 

101 

c11515ci G11-2  ~11~1J1~5v~11b Cq 

115n/11/01f115 111Jihn1iff C (2) 

1.) If15101f11521Jilt=01f1151T111J 
A 	., 
11Kfltf114 60 LIJA5 

Cq  

Cq  = 

0.80 

= 

Kg 

14 
MG 

Vary 	 Cq  = -0.70 

Kg 

RI 
 

14 
II& 

Cq 
 = 

-0.50 

2.) alfl15141'11`611111-11JVITOCJIl'il 

12t1JA5 Oflallif15,101f11521Ji-1 

Cq  = -0.70 

C.1=1 

Cq  = 

1.3 
H < 12 J. 

v 

3.) Olf11541111f1111")11.1V5VIl'ill 

12-60 11.105 tiflditlif15101r115 

alli") 1.4  

Cq  = -0.70 

'==t 

Cq  = 
12 < H < 60 3.1. 



fl. 

filifilinilgt1161MMIOW110•11!41-161,M,11111Milillicilt,411614 

011.11Lp5nlI13 	 nimehmuu 
.4L 

110101f115 Itarill-d G1M1Se0119.101f115 

ivn11411,11111-1111,41-MMilOWIWAtifitalialll 

1115 fi'111 'Itutt5 1d 01.414111JA11,10,11-15 111171f15 

110.nintmaricaulmc'1"11mmi1141fM1M1511 (fl-1 ) 

V = ZIKCS ( W ) 	 ( f1-1 ) 

1: A 
IMil;  V = /15,UPOIT111111141,11,III15111115n111111All 

ffirthfavii6uolfyinAvuolaivFobil 	 • f1-1 

	

I 	6-"Tquatienfiiini5Hourn 	 n-2 

	

K 	ii.1115,̀1,'Ffilig1101If151di11101f1151151111,5111-111141511J iifil0111015111/1f1-3 

9,

- 	

mi5fFiliA1414611f1111f115t1f12115511151F1/10101f115 fil1ni111.41f1VI/Jf115 

1 	< 	0.12 	 ( f1-2 ) 

15 T 

- 0.09 H 	 ( f1-3 ) 

JD 

S 
g 

- 6111.15fffirlb6110in15115:,'VfllifY1111f1b55111415`.',11"ilialf11511M,'151M14110A 

G110101f115 ( Resonance )971d19113A151,1i1;  f1-4 

111111.4-fl'il0A6')Olf1151rT:1111M5111111-1111irtyualimmin5tadionlltiiiiiioo 

I9i5-mi
0
1li1i

9
"flfl5511,1fl5

0
11151101f1151/T1111 111011111411110101f114111110 

511Jf66J 25 %€1101111111:ThinTirt5RTHillifall110t1A"lalltil 



103 

f11111T161101D1f115 

falllf111111NOlf1151-11710111.11101115111Fil-1611111') 

115 ,151Will.,1411i-ln5yhdoolfrn V 9111V11.1111511 (fl-1 ) 11f1510111V1111111-1911,A01,111101 

	

a1f115q11.1 0151 	fl 1 ) 

A t, 
11511111111-15-(111/11flalAW110A01f115 ; 

Ft = 0.07 TV < 	0.25 V 	 (fl-4 ) 

	

1110 	Ft = 0.0 	13.10 T < 0.7 914111 	 ( f1-5 ) 

A A' 	301, 	11, t, 
115111,1111-1-1511J1111WWW11115-11TV11V1,111U40110A0M1-15 ; 

Fx = ( V - Ft ) wx hx 	( f1-6 ) 

n 

E wi hi 
= 

	

Mil Ft = 	1151111111-1-151a115,1PHViaWci%-1111,1?(OETnOlf115 

	

Fx = 	615111-1111115111i1f15nildal,1911H1 X1101011.115 

	

T = 	f11111115111TiMM55/Df1F16110101f115 

( f1-3 ) 

e 	 A  
K 	r71.1152allillalif151frfilalf11511i11115,11,11111- 5- 11ilfiUMW1151T

A  
1-; 

A 	t, 	 A .., 1 
V 	115•91P01,11/111111111-1111,1-1511.11/52,'MJTV011-1 011.12alf115 (fl-1 ) 
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1101tIMMJ10 Tolniiinlumoufli'-)dowtfilttnumnimitillaithin,q-inAlornannuat-04-illy 

0111M14lailldfll610`) liatuaiinioqiumAtrlillt& 26 01f11-V1Mtifig 

0.05) ifimmiltIluni596tfrNhiquiloiHaJ511 

uonnifioqinpairgitta2,11-313141vIdinTlrli fl e0 

4 v A 
1. morfundiravip6mosntiopiamml 

2. t-1-11111.1")n11111011-1401115Z1J1i11 1 flIflt1.1059iO4k1I111 HID 50 TW101-11ii 

3. ditatmolganifjilriinlotka2,Tnivitt-Aompui(-)lattioltimiin 

4. FIV1553111500114'30 fil5d1H1141 015divvralao vi51ll n1l111Jitannin6 
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f111119i ft111;4014 (Heat Capacity) 

111110t1A f1111.1r11)J15t1111f115tifltfillf1111Ji'DWUDIVI'd15 filrid15 2 iffiqillifl")11J9f1-113JTO14 

VIT115171;11f1-11/J1f11111i)01,1111014i'unTnifolAvnlqiuviijiiviltiGishn-iivirmiill 

t111119n1)11Jf01-111'00 11401f11511ffri15171i'q'ilil'fl -311J1f1")111101,11J1011flitlIffifl 	flalAdiq 1114 6,1 

tfluAl 

	

	 (t-iv 

1S e~5111JW1d5111~11fJ n.er.fl.) 010611(Ntillalll5"1.101flifff1flInfl4011411611114l14nivg1Jnif1ff 

(t9'sv 

1101f1151J5t116fl1161A11,1 IljOt11")tilt1016U0111)0V115 (Mass) 9VIAllYiTYV(TitillIllorrmiin ti ,'1111-111 

frimi'mann4lo 6-"Ajutiout-4111/TflliTfiTil 1nu115 	 friaivrimi'ou 

f1111.111G1f1Villellasiqt111141
0

dMJAT11 ( TDeq ) 11111691 filf1111J11V111d1161101qt1111/lil5fIl'ill11101/01111,' 

flle111401f115t15111tIzImolivi59,An'dull'ioliriotill0101111014K1f114")0 

fill9A01-diiril (Latent Heat) 11111E161 fl-TDADUill11111110g1001191fIffe(15 141113(a1115111AfillrfillM' 

iquitiquat 	fl 1 	d 

fil'isiaaliklEerilijC4a60D1161tJalfi111.1014 ( Effective Solar Radiation ; ESR ) 11)J 1 Or) 1 Ifi IfltlA 

01171061flfl5f1/111`in'iiNflioni5diotym-nufourill,W1111I1JilttdAtt' /1110NWilltril il1i1,HEJ4111 

W / m2  

f1 -313MOEJK16110161flifiN014 (Stack Effect/Chimney Effect) 113J1d11115111flf115a10101171101-1371f1111J 

varimiwiTooryilaimotki Vlooti-gtru/141111volfilfftili011th 

fl 11 amlfrii) 	 lvfl5tild11111ilialti1q1f1411-ddlltM,f,41141111 IM1,1(1111t 

tflA0149.1"111010 -linnonyrili-nruuqATOAOlf115 ttflfalfila611f1d1-Mcintrunriiihoolt-noctjunimn 

ialtilo4114d11 

f11f115i-d43.10111114911.111411101.191111GilltiM.,'IJ%‘,'9 ( Infiltration ) 1Y1Jif1i159i51Jltldfl15 	thAalfl1rl'il 

tilq4140111500LtElf111105000fillikf101f115 11414 500011M1111111115f91-illf1501J1J1111AM,--)4111J ttat 

ErwW111f11111tIVInd11110,9f11111f1001fliffill01401111M;f11011.401f115iiiiiqT1fItt5AMM1111nAtNill'UOA 
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1f if1lf115 '''AJOlfIlff1711J111115D11141,111villttdflildlIJ15tIfilini1114V101 (2) "-M. ;140 Air- 

Change Method UM' Crack Method 

filal1ITct,allifinf11Elti10111A01dtla5hlil'91>'1( Solar Heat Gain Coefficient, SHGC )111J106,9 

6051d11.46U0,1iAFIO 

rialitliqn -nditirvifilmfoutiiminialuoifn5 

ir9IiiiltmliflOVI5Afuni5tilorviwithfoult 

IthAttrmii-unehmoluoin15 fil611115,F(Yrbrf115filtillrlf1-1111i'malasfia-nlotilii199M-winqrAo 

qfl1410 -TrrqIcdiltteniiiiNdf1151r1OVIOlittd2,Tlif115411,11flailAinfM1111,11b0111-1171t6i;o6o14 

VraCJ (Btu) 	flu mi-mii14-i'mAi6Aliut-nufou Iflotimmolililimattynkii'av 1 ilk valitidA 

ifiultufnmfaviirriliiiji 1 cdola folk 1 01F(1141t5Itia 

11.1301101fill (Building Envelope) 11111081 11111 rilla0101f141611arffillalfilffilleftl0f1 

Itfrlqi:1111101f1D19.16fi (Bioclimatatic Chart) t'111 -)111i141,45f 
ei 

frillIT141.13111b 

l'Ifld1")141711f11511111fliflt_l Olgyay ii1f111414Atiatil1U1IMITIf41MJA141 fleN 

I. quill kplolniottal'qznitliit61 061101V1111^1WMAIJilfilailfil) 

2. f11-13.1t1W11dauilllg1111fl (TtIttYlitlalf115tflA101411116110,101f110) 

3. iin553nlivainnin91 	 dluvrtlAh 

4. 1,Frwarlifienulirrihuniud-idol 

p.m (lumen) go 141,i1611141q1filflill1A1611114ttffld'ill91111111dAtiltttrfl Tlflfi1i1f0f11111 

1/611111tIVIAVI2ll 1 Qom 11aJ1tft11 vallivitlAinribinno5uwwum 1 til6sItillEftd1M1115f41111111 

111-61.  1 911511IP IflEliiStElnillTlflt1101-1111A5i111 1 IP 	 tiltnaio51-111 

1114N1 1 fil6ltilltrtat,'91141611114ttald'illiitildlOafllJlailfill 12.57 qt1114 Wthe.Y111911111.41J105F1-11111115 

iii 
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111.11di1l 2ft11JvY151Sf11tJ110f11 	011141114611111.110MIchtt115171;  fr) 401 6 

0115 ;140 (1) qtpli,),ilairuft (2) f11111i4.4111(41i" (3) qtyliflii'vt-AtyuoAllehiqtnou (4) fIlltitIldIJ (5) 

605111151H1f-Mli11116,9111411151111100,' (6) taaalifinlYtit 

ift11151,'Fillif115611.1131t1111Aaid (Heat Transfer Coefficient TAO U-Value) 

`HUM& 6v151i1111115d10111f1"1111folmilesimalfithc,-,nouiaq 41101111ff tto-,iol-illoiniff 

cdiuituni5dionnfnufattiflon-niiitylanimidomiloAfftuolfrraittond-H5ni-inMuc)i)ourrilthl 

1145 uu s) 	U tfltliAvidovnulowndonlilitionvillqatiii oAfti 

visotiSEJVItfldild (W/m2 	11.111arfill iV5V111J I-P 

qt-mmo il 1 offruAlit5u1Ni(Btu/ff2 hF) 

11,11115411-ntlid1U 2f11115f111114111ii111116111101f11f11111411H111-1513J (fi1 R)1110111d111M-1 

rfin11514g0 1/R 1001411 R W„Till,INM-311i10,1filf11111411-11/111-11101N11.1filMJqttfltilfrdnI411-11/111,0101 

1^lh101111fifilt.040t1 4-)Ellviqdfl- l1itIld1J0511611i1Aldd01115)1At11l1I31fl561104fil R ttl ill U 4)E, 

tfin.19intilon-mul-muttrjrnIttildAd filfr)-ani)1111111-461101ithialfliff&MMEllffillflAlthi'M 

(510M460011711.1161.111,401cid11115ilrfillElTill ASHRAE Handbook of Fundamental) 

Tf
4.,g 

C1141.15tillS11151.1411,00 TAO 41 SC (Shading Coefficient) 

fled 6051inInn1-i1111615111f1"11115malfwnlai1iviti1'1vi11dtl1d5i15nf11110iolttrrlt111111do 

lii3J1i10111.1focuiirshowNcriln5t;u1vil4 31f1-)111111-11 1/8 ill141111 4-)omqdfil sc1.1016101 	1ff 11111-lif115 

114go 

SC = Solar Heat Gain of Fenestration 

Solar Heat Gain of Reference Glass 

1MS; Reference Glass 110 115M11V1111-11 1/8 en fralli),117111115n(11111410.41P111 (Normal Incident Angle) 

Ilfilf115C101,11111M1F,111-1 (Solar Transmission) = 0.86 31d11115dt,11014iYh = 0.08 t=37ifilf1151,0611Jf1111J 

5014 = 0.06 6'11:.!%1115.1;f16/116A11ildli1111U,'FfYlit11511'111f101iiladi SC = I 
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(Wet-bulb Temperature) 

diquilif),114-wpiivrammii(ilnlaioul4tirionaimavilatfiloliqqaarfgnsfiohl 

cinilicui)  (Sensor) trviaild-maivii'Dvi-Chluji ttonlyinullomiloain-lini"Ari-namilliTtFion15 

d'uvfriluNdifililiquagialvinn5ntlinxionuilmal,(1a-A"uViamol 

qt-Utifii:1115,1,111`.141 (Dry-bulb Temperature) 

cranotil 

vniolnlut-plail414id6viimvinn-nue.ii'lan-amlowuoluctidAri-ullofniulowilli 

vrio`Aui 

0" 2./ quillis lglinfl1.1 (Dew Point Temperature) 

qathijiitoloiniftka-mloqamAiriolnlocinvillortenmArioutiiqn-nfilutaill 

— 	A' 	 , 
acillff-TITVIIVITIIII19111910111491fili,1( WWR )11111069‘1 6A5leillAilma114111d141,idf11106UNNITlitlil 

itdNi01114111LIIIN1/101N1W111-11-41 41-lifliT'',9111109J01N111411-41,45"-Mill1441101NvilllifivilA 

Ildf111111110,1411,4 N1, 	 1.1 



511f1(4141f) 

f115611410,1111f11fl15f11Milf111110145-1119.101N11,96111did011altI15 ( OTTV ) 

filf115d1E1111f11111101,1511J1101F11T1411,11401101.1115 (Overall Then-nal Transfer Value, OTTV) 

111.11EleAke611-1 f115ltM1TIEJJ1ilif11100111dAdrialltili1111511T110111101.41111i5niii-le1115501,R;1101 

f15011D1f115V101115d1t1/1/4111115'011 

luni54-nntithifilni5t-i-mtlimmfoll5-nmmT.14-nrwonamil tfi51Je1vioon15 

411.11ildilltilf11561E1111f1"5111101151111101N111411111011119idl'4114 (OTTV,) tiou 

sualmTAttviot-'411411141141ilailfiltPAOfill1111111f1911111114101A1141/1101014-montwiat 411-15111614 

LTION14fil OTTV 01111'411MM 1qt11JT11910111.1M.%?f111115'ihil11f115tillnfl/M111 

filf115d1t1111f11100115')119101c11T1411,1140flitddf4111 (OTTVi) klItfiff1111d116114111141t1f1 

VIIJI115 (1f-1) 

	

OTTV, = (U,)(1-WWR)(TD,4) + (SC)(WWR)(SF) + ( Uf )(WWR)(AT) 	 

OTTV, = din-miltiammlocunImArsarlamilfit15011 ( 	05.11.) 

ainhthiini5tilullIfY)12Ji'01,151111101N111911U ( 1'919i/ 	°C) 

WWR = 69151if114111A1011111-niinfloenTlIiiiltterldoiluiivilviummlenTAviiv 

TDcq 	= 	filfrmttondilqtuntirmlollail5t11-111,11181-10fUtaff11011,101f115 GiS15-masmani5 

twnauT1Vroiciotitolralirtu (°C ) 

u, 	= 	aard5fFrol1115filtJalfIlliJf0145111e1101n5t9nifiarallcdilital (19-16'/ 915.11.0C) 

AT 	= 	filf1111111V1fNi1lqiuntlii5ni-iilirmunnufln-nolvolfii5 amiiiihnvfyienti 

61111441n4d1kiii1611 5 alfflicntqftlff 

SC 	= 	all1J5`c',,'FfTlif1151711191WUD11111119111 

SF 	= 	fi1911Iht flOtli'la011191t1( 	MAE) 
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4,05d1f115f11t1ll/f1111J10145111'UNNIT1411-11-10f101f115 (OTTV) 	filIPEJ`iltillttK11101d1 

f115fi1Otilil-1111f 01-151111101f411141141-10flUvidt,411-1 (OTTVi) ff1i.115i141141t11149111?13Jf115 (1f-2) 

OTTV = (A01)(OTTV,) + (A„)(OTTV,) + + ( A0, OTTV. ) 

A01 + A02 + 	+ A0, 

1. 0011 

A0, 	111,6141T1111.101J01N1I111-11111T15i1141511J1114friefrAuunt4vilvraidil (91.1.1.) 

OTTV, 	= 	f111115filU61'1f11111f014511.11101r1111411,6141/7115i111 ( 	915.1J.) 



411f1P4141f1 

(111115d1Wilf1111.1 )0145131110,911XAfll ( RTTV ) 

01,15111PiTirtalf1101f115 ( Roof Thermal Transfer Value, RTTV ) 

6'iffallf1150,M111133J1fla InTatitPAEJillt,414iiiim5iguainiff Mo14115niliterp55tmvuolli6Ani 

olniwionmiimmumfou 

allti'Llf1156111140f11fl15filMMI11110145111i101Via3fI101f115 tivAnfitini54-rtnarrn 

filf115tiltlalfrilkif014511.19101116li11011115tidnfri 	(RTTV .) fi014 tlf191114Aalfilii1411141Inflail 

f11id6t.iti11171111.111040113114t11 RTTV 	 61?(111115 (9S-1) 

RTTV, = (U,)(1-SRR)(TD,q) + (SC)(SRR)(SF) + (Us)(SRR)(AT)   (lf-1) 

•Io tn1 

RTTVi = fiini5dionuniulovvnrualeti6alinvilYm5tui -To4/ MAJ.) 

Ur 	= 	61,11J5t;a141115filf_WIlf1111110145111910,11161filiraw ("TV16" / 915.1J. °C) 

SRR 	69151riTtlit4UaliDliilitViTh5111faii0411i1A1C11111All011111riTtliflt 

(Skylight to Roof Ratio) 

TDeq 	= 	difilluimmilAqoatTliiltilllYi15.11-illi1181,1011ttaf.111011101f115 t95'311691 

riani59onSvilaulfmti11alcralfi3J 

Us= 	 (7Q1i1" / MAJ. °C) 

AT 	filfnutiondllqtumpl5n,rillnitmonudffliolualni5 6111f11115nTlf111/18 

5 Olffillffititia 

SC 	= all1J5l'alrlf11511101A61101iNi'llIMA 

SF 	= fi41115n-1011W(0111Ati (i914/ MAJ.) 



erowilt-n5diatufnufacimmionalni 

5-1111101149AlttATHIA (RTTV,) G11V1111115 (9(-2) 

RTTV = (A01)(RTTVI ) + (A02 )(RTTV2 ) + + ( A0, )( RTTV, )   01-2) 

A, + A02  ± 	 +
A0.  

1 i ii  

A0, 	= 	111,4141f11V111.11.11c15i111 (A5.11.) 

RTTV, 	dini5diotmilmfouv-nnalcalfilicyrtilfmnan (S-19i/ 915.1J.) 
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