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57054211: MAJOR: ARCHITECTURE
KEY WORD: COMMUNITY HOSPITAL/GREEN BUILDING GUIDELINE/STANDARD
FOR HEALTHCARE
THANASET ROUMCHAT: IMPROVING COMMUNITY HOSPITAL BY USING
GREEN BUILDING GUIDELINES AND STANDARD FOR HEALTHCARE. THESIS ADVISOR:

ASSOC. PROF. PANTUDA PUTHIPIROJ, Arch.D. 172 pp.

This study serves as guidelines for development and design for a government based
community hospital to be on a green building in addition to.meet healthcare standards. A case study
of a community hospital consisting of OPD and IPD buildings was assessed by using green building
rating systems, LEED (Leadership in Energy & Environmental Design) for healthcare and TREES
(Thai’s Rating of Energy and Environmental Sustainability) and for healthcare standard using HA
(Hospital accreditation) and JCI (Joint Commission International). Then, the design guidelines to
meet all the standard are concluded.

It was found that in every rating system,indoor air.quality was essential criteria and
the present design did not meet such requirements. It isnecessary to use highly efficient air filter,
to have proper ventilation rate.according to;local and international design standard. An assessment
of waste disposal in community-hospital reveals that-it was also-not met with a standard in every
rating systems. A waste disposal area needed to be designed according HA and JCI standards to
prevent spreading of contagious disease-while LEED requirement dealing with providing separate
space for waste recycling and-dangerous waste. An assessment fire safety according to HA and JCI
reveals that the necessary for installation of fire exit sign and fire alarm system. In terms of energy
and atmosphere of green building, it should be improved energy efficient of building envelope and
lighting power density to meet the building energy code. Also water efficiency need to be improved
by using low-flow faucet and low-flow kitchen faucet according to LEED. The ceiling height of

multi-bed patient rooms need to be higher to pass the HA Standard.

Department of Architecture Graduate School, Silpakorn University
Student's SIgNALUTE .....eevvverererereeierierieeieneeen Academic Year 2015

Thesis Advisor's SIgNAature .........cccceeveereeereereeeneennnn
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2 A Site and Source Energy
NAUD
Total Energy Energy Per Total Building Area| Energy Per Conditioned Building Area
[kWh TkWh/m2] [kWh/m2]
Total Site Energy 338681.75 29878 585.53
Net Site Energy 338681.75 298.78 585.53
Total Source | 760511 946.24 1854.39
Energy
NETSOUIe | 7260511 946.24 1854.29
Energy
a o
‘ﬂﬂ@]g’)uaﬂ f Site and Source Energy
Total Energy Energy Per Total Building Area|  Energy Per Conditioned Building Area
[kWh] [kWh/m2] TkWh/m2]
Total Site Energy 338698.06 298.80 585.56
Net Site Energy 338698.06 298.80 585.06
Total Source 1072656.76 94629 1854.48
Energy
Net Eource 1072656.76 94629 1854.48
A (1 v nergy
Vlﬁ # Site and Source Energy
Total Energy Energy Per Total Building Area|  Energy Per Conditioned Building Area
[kwh] [kWh/m2] [kWh/m2]
Total Site Energy 34330898 30286 59353
Net Site Energy 34330898 302.86 59353
Total Source 1087259.55 950.17 187972
Energy
Net S
CTOOUIE 108725055 950.17 1879.72
Energy
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NAASIUAN

Site and Source Energy

Total Energy | Energy Per Total Building Area | Energy Per Conditioned Building Area

[kWh] [kWh/m2] kWh/m2]

Total Site 33051413 29952 58697
Energy

Net Site Energy 339514.13 29952 586.97

Total Source 1075241.26 948,57 1858.94
Energy

Net Source 1075241.26 948,57 1858.94
Energy

Laboratory

Toilet

Office and conzulting areas
Operating theatre

Circulation area (corridars and stairways) - non-public/restricted

Assembly areas / halls
Store Room

Generic Ward

24 hrs Consulting/treatment areas
Reception

Light plant room

il 55 m3sieese1msdiieuon IaeTa)51n3a DesignBuilder version 3:4

d' 9 [ g’u a Y = 9 a )
ATTNNN 32 VBYANAINTUIINNT 4 ﬂﬁﬂlﬂﬂﬂ1ﬂ1i@ﬂﬁﬂﬁluﬂimﬂ1\1®\1 (Baseline)

a A
N ﬁlﬂ o Site and Source Energy
Total Energy Energy Per Total Building Area|  Energy Per Conditioned Building Area
[kWHh] [kWh/m2] [kWh/m2]
Total Site Energy 65394.23 121.66 403.32
Net Site Energy 65394.23 121.66 403.32
Total Source 207103.54 385.31 1277.31
Energy
Net Source 207103.54 38531 1277.31
Energy
a [
NANZIUDDN Site and Source Energy

Total Energy Energy Per Total Building Area| Energy Per Conditioned Building Area

[kWh] kWh/m2] [KWh/m2]

Total Site Energy 65373.80 12163 403.19

Net Site Energy 65373.80 121.63 403.19

Total Source 207038.84 385.19 127691
Energy

Net Source 207038.:84 385.19 127691
Energy
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ﬁﬁﬁlg]’ Site and Source Energy
Total Energy Energy Per Total Building Area|  Energy Per Conditioned Building Area
[kWh] [kWh/m2] [kWh/m2]
Total Site Energy 65506.78 12187 404.01
Net Site Energy 65506.78 121.87 404.01
Tetal Source 20745997 385.97 1279.51
Energy
Net Source 20745397 38597 1279.51
Energy
a U
NANZIUND Site and Source Energy
Total Energy | Energy Per Total Building Area| Energy Per Conditioned Building Area
[kWh] [kWh/m2] [kWh/m2]
Total Site 65495.31 12185 403.94
Energy
Net Site Energy 65495.31 121.85 403.94
Total S
otal source 20742266 385.90 127929
Energy
Net Source 20742366 385.90 127929
Energy

Toilet
Generic Ward

Stare Room
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Public circulation areas

24 hrs Consulting/treatment areas
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i lilfazaadaaiedigaqnuiy Fsermsdaeuen mufivu 3130 14 Huuy
AT FIUUDI TTINGILIALI waz Tsanennanseaziiiai el Iginsaaass sy
Usuemadannomsgihouen mafiuun 10464 foonuuumndonduszunyiuema ug
TagagUudinui uuummsé’ﬂwuaﬂﬁ’mawﬁq uazo1msfteluds liansolszvda

wasau 1@ luseunalseidiu LEED uag TREES a1335m57 ASHRAE 90.1 Appendix G f1iua
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315.51

300
PO 907 229.5 237.1 252.64 246.05
200
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100
5
0

Wsinna 30 LA ARSATIAR B0 AR @NFA60MRAEN AU 90 LAHY baséliné 30 1AL Proposed 30 Lie

o

a

A E) 1 a o g AR
UHUIN 6 Voyam SEC (N ladaaden131auuas) Isaneaiiansdlfnma
4.2 M3Us52liuanaIsmMs BEC
[ an a = o [ a =)
WudsdssiTuntawasnd1visuszvuilsetUu TREES Tagimaniy ¥
Aax o A o Y a a A @
antumsaanadnusulueins Taels lisunsulsLiulssansamnasnuuedolns
o o I
(Building Energy Code Software, BEC) Version 1.0.6 0w 11ANTLNI NI 1T
Tsunsuanunsaldmurumsoemanudounalaonoins (OTTV) Bagnadn1 (RTTV) 1a
) l
Tdaudamsmainmslgnadsaruaasansd olSeumieulscansnimns lendaanudy
91A1501904
a g v 9Y = ) v A an
mydszidiuiiag l9doyansdiornsuu (Propose) gaido N 14 1uIsn s
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04 ASHRAE 90.1 Appendix G #1nsenadluldsunsy BEC TagnfSoumeunins lanasau

Y
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Report : Whole Bui

Table: Whole Building Energy Report
Building Energy Consumption 891,786.77 kWh/Year

Energy from PV System 0 kWhAYear Building Energy Code Compliance

77 KWh/Year Passed

Net Energy Consumption (Evaluated Building)

Net Energy Consumption (Reference Building) 5.59  kWh/Year

Energy by Floor | Energy by Building Zone

Floor Area Wall Area Roof Area oTTV RTTV s - occu VEN
Fioor ezt ey phesh AN (in2) CoP LPOWMZ)  EPDMWMD  Giqmes) bl

1 983,54 20 62178 218 299 320 179 3962 010

22 150.00 18413 621.76 35.95 299 k¥l 17.52 N 010
3 |IPD 47169 77 648.00 3N 2739 320 504 2505 010

NN 57 MaMIMUIUNAIUIT IV Tae 1a5unTI BEC

9 9
‘t]WﬂNaf‘ﬂii]°1ﬁ’t‘)\?E]TﬂTi‘VNﬁ’OQ‘Hﬁﬂi’JﬂJﬂuW‘U’J"IﬂlGISfIWZ’N\ﬂuTNWNﬂ

Y 1

1 1 [ a { [ a [ 4
891,786.77 1198n31A1013 19Md9014 1119115919997 1FWaIn1UmMIA U 896,335.59 1 latna-
& Al a  d @ ' = 1A 2AN a vy ¥ X
#2109/l Aailunsilsendanii 0.05% a4 lumumamausived TREES 71 6% 14 MUY
[ d‘ o 9 [} = L9 [} =\
nanni 19 lirunam UBYAWNU 3 TUNGND
9
ﬁmiammmm%’@m’;mmmmsmﬁ@wmqq (Overall Thermal Transfer
[ o a U { o U 1T Aa 1Y o v
Value, OTTV=33.6 106/A51.) mumﬁﬂgﬁmamﬁuﬂm orTV lainu 30 Saa/asu. (M4
I~ [IP=N [ = ] 9 =y 1 Y I
211311 UNDDFUOYNOATAULIHL HATHUIANNTEINJaH W 6 4 Idaa U In1ullu 30.5%
dy d’ %
YDINUNHUY)
ﬁfﬂ‘itﬁEJLVI?]’JHJ%I’E)UPhuWﬁJ\?ﬂWQQ (Roof Thermal Transmission Value,
v J = 1 [ Y =1 [ 9 [ A 1 Y 9
RTTV=11.35 @9/A31.) GﬁdiuﬁauwaQﬂmﬂaﬂnﬂ1iﬂaqﬂummiauwmﬂmmgum ]
% X ~ Y o ) o & A
maﬁuwmmﬂizmm cPAC RN lounInUA2IM5 01 (U-value=0.194 I0a/AT1.1A031) T
1 [ v d % 'o 1 [ 4 o ' A o J
AT RTTV 1NN 8.7 19a/A5 Y. c'fm]wmwmﬁﬂgwmamﬂuﬂiﬁ'ﬁm RTTV litnu 10 Sad/asu.
] 91 Wy 1 s A o & o @ A Ay 1
memﬁg«lﬂaﬂﬁluuuﬂq"lilmummcmumﬂTﬂENL‘1Juwmmﬂ334@ﬂszzuaqgﬂyjﬂaeu1wmum"lun

[ v & a [ 1 - o
ﬂu’)uﬂu@]'ﬂm%}@u (U-value=3.32306/A151.1A0U) ﬂ?iﬁﬁﬂ’] RTTV imnu 27.39 'Jﬁigl{/ﬂﬁll.

Table: OTTV/RTTV Report
OTTW { A/C Zones )
BT Building OTTV Status Failed OTTV 33.6/30
OTTV (All Zones )
R RTTV 11.35/10
Building RTTV Status Failed
Code RTTV 10.00) Wém"2

NN 58 NANITAIUIUAT OTTV waz RTTV laglalsunsy BEC

mi3ldaoalilvigeemaud T8 32 fad luszuy lWihwasaing il

o w

maalnidesainedenifaniineWui (Lighting Power Density, LPD) 11171 12.7 306/A54.

= (= o Y (=N v J
"]Nlﬂﬂﬂ?]"ﬁ/]ﬂgﬁﬂ18ﬂ1ﬁuﬂ1ﬁﬂﬂ1llmﬂu 10 IQQ/A54.
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Table: Lighting System Performance
Total Power 96.00 Watts
Total Buiding Avea 2 m2 Lighting System Status I_PD 1 2 . 7/1 O
Power Density 2706 Wim"2 Faled
Compliance 1200 W/m™2
Luminaire Report by Floor | Luminairs Report by Zone
Floor & Total Power Total Area Power Density
[ IR 1 14,092.00 Watts. 983.54m"2 14.328 W/m"2
2 2 3.268.00 Watts 150.00m"2 21.787 W/m™2
3 |IPD 3.036.00 Watts 471.69m"2 6.436 W/m"2

NN 59 mamsamuIaa1 LPD Taelil51ns3 BEC

4.3 m3dsziumasuunilsziiu TEEAM

3 ax o Aa = P = ) [ a

AudsmsauiumMIBnINm@end s uszuUl sy TREES Tagms
A 9 a o [ [ a A 9 1
wonlduuvisziivernsdsznanainuuaziuiiaiaadunaden (TEEAM) 31 49 (NR
49.02) MU IMIAITITUE BIIA 3 DanuIa 6lsenouals 1) ldeneias 2) suuilsy

9
1M 3) 2oyl 4) serpuaeasng Tazuuuaansinng 76 aguuu aeaaguuuLINn I
Ed = ' s A o 9y 9 a 9

51 azuunanliRsziumnua ethemsgihouen vazeantsdilelu wilszitiudronny

v 9
Usziiu TEEAM saunu msedimsldiganaz aussuunaaieny Sramsdszidiuasil

A13199 33 mamsUsdus gDl TEEAM

3 wliananas 34 o

3.1 |nsileaiuandousanuiom (WBanszwin n wie a)

\ a o o ad dv .o o | o a ad 4
maasuFI ST AUnaIM W hitAn 1% nIsswiadasuaimaAluszuRaiNwA
a1 o o o
Tiviiu 29 29fwildaaalandonn

nAzLuunif 1

JFmnusmnuwaaiauanIwraoa (R)

2. - anni1 1.3 m*°cow 1/0

- Wi 26 moTow 3

AN3EIBNAIINGIUNTINNAIAT (RTTV)

t - dnd s owm? 2/0

find 6 w/m® 4

3.2 |nilssnuarusauainuionazniisaneuan

a . o 3 v ‘e '
(\fenszwig n win o wezspslpAzwuwnlaisonin 15 Azuuw)

o . A s o &d e
BATIHIURWUN R IF G WWN R (WWR)

n | - Lidw s0% 32

- lithw 20% 7

A o . o
ean szEnSnstiiemeaiouwsaneis  (U-value)

- Taitin 1.0 wm'c 1.5 /0

n2

- Livfin 0.7 wm®c 2

- lifiw 0.4 wm®c 3
na [ldwisnenssan 2 (double glazing) wiaannin 2/0

na [ldnszan Low-£ 1




A a Y a [
A1319% 33 wamsiszuaienuulszliy TEEAM (919)

file]

fudsiindnistounanszan (SC wia SHGC)

- dd 0.75 (SHGC dnd 0.65)

- @1 0.55 (SHGC it 0.48)

- Fnd 0.35 (SHGC A3 0.30)

ne

. s o s
duusziinBnistuneoasgunsuitionanmens na1m s (SC)

dndr 0.9

- dnh 08

n7

o W ' ' o o - v o 2
fmiomenanidiudnuden(mpaniusefioriadlifiv 0.6) wazazesuiaiiv 200 kg/m

ANTEHEmANGIRTING IR MERa N (OTTV)

SN 26 wyn? 33.6

| -dmnines wmt

17

S BN 20 w/nt 19
—dnin 17 W/’ 21

| -dninaa W/’ 24
#nin 11 W/ 27

ot Y

3.3

] o 4 v r
H‘Iﬂ'ﬁi’lﬁﬂﬂ‘lI'I‘IHYIU'I%H?EIUH%'IFI'I\HLRt\htlf‘l

- BN1 0.9 I/sec m of crack

- N1 0.6 I/sec m of crack

- BN 0.3 I/sec m of crack

4.1 |UssimBnmausna3onifuainia (@ansswine n wia o diino n uas o A mdaeaiuwi)
0 |\wdesusuanisewisin (sruuuandwniouwuuilugn Afanswin n1 uag n2 e n1 war n2 Midndinedaiuiui)
n1 [wieszuierwsowssend awialitin 5 muwAade
- EER annd1 3.22 (10.10 Btu/h/W) 6
EER ¥70N31 3.37 (10.58 Btu/h/W) 11 8/8
HASYUIBANIIUAEEINA BWIAWT 5 AWAHLE
- EER ®1nni1 2.92 (9.18 Bth/h/W) 6
- EER ®1nnd1 3.06 (9.61 Btu/h/W) 8
na2 ﬂﬁbl":‘lI'II'IH']'IN';H“IA"]FI‘{'I Y!ll"lu'l[ﬂ
- EER %1NN314.55 (14.30 Btu/h/W) 6
- EER 81AN314.77 (14.98 Bth/h/W) 8
3 [suuisuenireowsalng (@onsmwin 11 wez 92 diio 91 waz 22 IAMIMGeEsRURW)
21 winoimiwiwailassutorwdausaoe e awelaitin 100 uawdin
COP ¥INNiN 2.84 3
- COP ®1NNi1 3.97 4
\rspoimi iR WS aus BN TE TwAARNET 100 FumTE
- COP wnni 3.08 3
COP #NNi1 3.22 4
v o |wdasiminfusiasuieaasausamic sweoanit 150 suaaafin
- COP %N 4.11 3
- COP WNni 4.30 4
o Buaiaszusnngousaein aue 150-199 sumiu
COP §7NN11 4.92 3
- COP §7NN31 5.16 4
ol nineissuannsausamin iR 200-249 Sum
- COP ¥ NMi1 5.51 3
COP NN 5.78 4

mAzuuuWig 3
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A1519% 33 wamsdsziuaenuulseiiu TEEAM (919)

L] 22 |iSesininBusiaszuisamsauaIin BHIR 250-500 AWAINLER

- COP wNNi1 5.67

3

COP NINNIN 5.94 4
waninifiwsiassuoaasaueaenin swiaiiundt 500 A

- COP 1NN 5.95 3

- COP wNN1 6.24 4

3 17
13 [WIneguw

womn)szAninmge

1/0

o & a a
- s guinlssindnmge

/0

14 |naszunennuson

§ & & o ' - o
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/0

- fsruunssepnienidsz@nSnm

4.2 e

< o d '
4.2.1: ldsnsvimaduidouasio snmsisaunssanios

4.2.2 |#szuumsievunisialuasasssinanmidin
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4,31 |dmwnasinsiiainieuSgnddiaiasaue

4.3.2 |HiAapsuanidfewmasoua1niFge s (thermal wheel, heat pipe %38 runaround coils)

2/0

. o v 0 N ] o . w
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a . " a 2
- wenlawnsmuangunpiendmabwiulaudos (bidu 200 m')

'

- wanlmnmuaaguepiiompmeabwdulawdaomadie fulawnels

2/0

4.5 luwameluiwsswindawlSuaneauazdmlailsuainie

4.89

fandnlsvindnsdiememusaunn (U-value) n31 1.2 w/m''c
vulwinaasdng

5.4 Lenmsiana e e e uen

/0

M

5.2 [nmsiinslnihdessingogn

- BN 105 wond

6/0

N919.0  w/m®

B..

5.2 |-6minss  wnd

10

3 a ' ' . & 4
5.3  |ldweiiAnisoa nuuunisdasainouansynineamuasiiuinnall (task/ambient lighting)

/1

5.4 |iigunsaimuRnszuudasimianisUssndanaosm

20

o . A e
5.5  [uannisdlallaliusosinodwiuidon (lidis 150 m°)

o o o

/1

FYUUATN IQN a1 I’S:a’hﬂ{

-

6 WRIITIUNALNY LLATNITIANTITINAIITU 12
6.1 [maisasaaniinaunwusissiiug (Fooldhzuwiieluide 6.1.1 usz 6.1.2 vin 6.1.3)
6.1.1

S o & war o
- UWENEMNTAMIUAN uanﬂsmuj”luwuﬁ‘lmuum TIINU6

/1

a & oy wer a o o
- uansindmunuusilszAugiwinilesunseassned fgunsiasriauseassugii

a o . s PV R
uﬂﬁN'z’:UUH‘JUF}N"i:HUI-I'J'INHEJ\‘IH‘J‘N!IH\!lLH\Iﬂ':Z[r]‘BjILUUHFIIMNH

20

& d g o
6.1.2 |[fuiiwanlduea assuani

& 4 i} % P
- fmfiannin 20 % ldusasssand (OF 2 2%)

- fwianndn 30 w lduseossuni (DF = 2%)

/3

Wuitnnndt 40 v ldussssani (OF 2 26)

& 4 . 5 o
6.1.3 |[fiufisooninnin 20 v Tdusesssnend (DF 2 1)

/1

110



111

A a Y a [
A1319% 33 wamsiszuaienuulszliy TEEAM (919)

6.1.3 [fuisaaninnin 20 % Tiusoossued (OF 2 1%) I 1/1 I
6.2 [finsldwdoo i ieusnSo o Taneun
~ Gausi 0.5% A09AIHABINTElFNEI 1/0 ;
SONE 1.5% BoAINABINTTlINSIT 2
6.3 |n1suTHIsTANITWEII T
6.3.1 [usniivmndeoeianisldndsomdmusuomnsuas il woging 1/0
6.3.2 [dszuumueunialinaos mensa nsean sz anlwaii 1 /0
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4.4 mydsz@ivamsianuduluszsuvlSvoimanliiaetuussama
Aa = J o o 9 Y o I
52UV5euve LEED Hinamiisauilgasihanuduilssinn cre
{ o : { o < ' a o & '
TuasewlSueimanmnsesitidasshaimiduninnat 0.225 nlansu vu ldnieeninlie
I 9 Y
Hudosniu
Y
NNMTH1329 T3 IneIU1anTAAABINT 4 Ui awy 2 T ane1u1a 3 19
Y 1 < = Y o [ a g’/ A o
1Aun sw.i119 sW.AvBaz NN ag TW.a150- IanslT vl 5eaeaTnsaglSueImatuULen
AIUNANINILD U1AT AU TouoN 48 MUY 3130 1093 95A1unaInHa 1800 HoLaY
a A A @ g}; 1 1 T o o A Y

Uszaninnsatdsuoimanslmutazing areends anenaduiiman ldunueints
PR A = a @ Y o I A Y o
direuen ufiiuy 10464 Hn155zysiavesszuudsueInialidan 1Wusderden

= [ g‘/ = a [ dy
WNaUNUNG I5aneu1a Bwamstlseiliuaetl

A a o < @ ~ R
A1519% 34 Msdsziluarsianuauluszuulsuormalsanerviansalfnen

/10.52/R410a/3.15

/10.3/ R22/3.15

/10.3/R22/3.15

in3e9d3uernmaly SN ‘ sW.aveazIig ‘ SWash SW.AUR WMWY
{ 4 9 o g A o <
Hi0aM 19 drouazvanIelSueima/EER/mshanuduilgaFinaumshnnuiulu
i
1n303U3UDIMA
1.¥io3r A Daikin 42,000 btu | Trane 40,900 btu | Trane 40,900 btu York 72,000 btu

/11.76/R410a/5.25

v
2.1i93M090

Daikin 42,00 btu

/10.52/R4102a/3.15

Trane 40,900 btu
/10.3/R22/3.15

Trane 40,900 btu

/10.3/R22/3.15

York 48,000 btu

/11.54/R4102a/3.82

3.J04 sterile

Sumsung 24,543 btu

/12.03/R22/2.7

Trane 22,500 btu

/10.82/R22/3.15

Trane 22,500 btu
/10.82/R22/3.15

York 38,000 btu

/11.3/R410a/3.37
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~ a o < [ = 1
M1719N 34 fﬂi1J53Llll.!?ﬂi‘1/11ﬂ’JWMEIL!GluiZ‘U‘U‘]Ji‘U’mﬂWﬁINWEﬂ‘]ﬂﬁﬂﬁﬂ‘lﬁﬂ‘HW (n19)

!ﬂ%f’)\?ﬂ%"ﬂf’nﬂ1ﬁ1u i‘l/‘l.!!?»h1\1 iw.ﬂf’)ﬂﬁglﬁﬂ TIN.i;ﬂiﬁ iW.ff‘Ir!ﬁH!WQ
Hi0aM19 BouazvinamseaueIme / EER / msthanuduiily / Winamsihanudulu
w3ealSuena
4.9109 x-ray Taid] aidl Daikin 24,00 btu York 24,000 btu
/12.54/R410a/2.7 /12.0/R410a/2.72
s Howindmthil | Sumsung 24,543 bt | Dikin 24,00 btu Daisenko 25,600 York 24,000 btu
/12.03/R22/2.7 /12.54/R401A/2.7 btw/10.23/R22/2.7 /12.0/R410a/2.72
6.7103din 18] 1aidi Daisenko 12,500 York 9,000 btu
btu/10:40/R22/1.35 /14.2/R4102/0.92
7. fioguiAme il Taddi Daisenko 25,600 York 24,000 btu
btu/10.23/R22/2.7 /12.0/R410a/2.72
8. Tioadeen Trane 40,900 btu Trane 40,900 btu Trane 40,900 biu York 32,000 btu

/10.3/R22/3.15

/10.3/R22/3.15

/10.3/R22/3.15

/11.2/R4102a/3.37

10. #oandaen Sumsung 18,534 btu Daikin 24,00 btu Daisenko 25,600 York 18,000 btu
x2/12.35/R22/1.6 /12.54/R410a/2.7 btu/10.23/R22/2.7 /11.01/R410a/2.32
11. Hi099iniians | Sumsung 9,082 btu Panasonic 8,530 btu Daisenko-12,500 York 9,000 btu
/14.57/R22/0.91 /11:53/R22/0.9 btu/10.40/R22/1.35 /14.2/R4102a/0.92
12. HioRnidu Sumsung 9,082 btu Panasonic 8,530 btu Daisenko 12,500 York 9,000 btu
/14.57/R22/0:91 /11:53/R22/0.9 btu/10:40/R22/1.35 /14.2/R4102a/0.92
13.#i09111IA5 Sumsung 9,082 btu Panasonic 8,530 btu Daisenko. 12,500 York 9,000 btu
/14.57/R22/0.91 /11.53/R22/0.9 btu/10.40/R22/1.35 /14.2/R4102a/0.92
14.4i0 9y Daikin 24,00 btu Trane 22,500 btu Daisenko 25,600 York 24,000 btu
/12,54/R410a/2.7 /10.82/R22/3.15 btu/10.23/R22/2.7 /12.0/R410a/2.72

15.%19901329

Sumsung 18,534 btu

x2/12.35/R22/1.6

Panasonic 11,900 btu

x3/11.67/R22/1:34

Panasonic 11,900 btu

x3/11.67/R22/1.34

York 20,000 btu
/12.0/R410a/2.59

16.¥09liAMs

Sumsung 24,543 btu

/12.03/R22/0.91

Panasonic 11,900 btu

x2/11.67/R22/1.34
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Lighting Analysis

Electric Light Levels
Val
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Lighting Analysis
Electric Light Levels

Value Range: 56 - 656 lux
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. MUY 15 B3 RIU2 AU U =

0.918 W/m™-°C
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. MU 10 B3, RIV2 AuT W/m*°C
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MANUIN Y Joint Commission International Accreditation Hospital Survey Process Guide

Joint Comi

iational Accreditation Hospital vey Process Guide

Prevention and Control of Infections

PAGE TYPE OF
STANDARD | MEASURABLE ELEMENT(S) NUMBER(S) | ENGLISH | DOCUMENTATION
PCLS 5. The program is guided by appropriate policies and procedures [to reduce risks of health care—associated infections] 168 Policy and Procedure
PClL6& 4. The organizaion assesses these risks [of the infection prevention and reduction program] at least annually, and the Risk Assessment
assessment is documented 169
PCL7 1. The 1 has i those p with infection risk. Processes
3. The organization identifies which risks require policies andlor procedures, staff education, practice changes, and other 168-170 Palicy and Procedure
activities to support risk reduction.
PCL711 1. There is a policy and procedure consistent with national laws and regulations and professional standards in place that Policy and Procedure:
identifies the process for managing expired supplies.
170-171 Policy
2. When single-use devices and materials are reused, the policy includes items a) through e) in the intent statement.
PCL7.3 3. The disposal of sharps and needles is consistent with infection prevention and control polices of the organization. 171 Palicy
PCl8 1. Patients with known or suspected contagious diseases are isolated in accordance with organization policy and Palicy
recommended guidelines.
2. Policies and procedures address the separation of patients with communicable diseases from patients and staff who are 179173 Policy and Procedure
at greater risk due to immunosuppression or other reasons. o
3. Policies and procedures address how to manage patients with airborne infections for short periods of time when negative Policy and Procedure:
pressure rooms are not available.
PCL9 5. The organization has adopted hand-hygiene guidelines from an authoritative source. 173 Guideline
PCL.11 1. The organization develops an infection prevention and control program that includes all staff and other professionals and 175-176 Program
patients and families.
Facility Management and Safety
PAGE TYPE OF
STANDARD | MEASURABLE ELEMENT(S) NUMBER(S) | ENGLISH DOCUMENTATION
FMS2 1. There are written plans that address the risk areas a) though f) in the intent statement. X Plans
a) Safety and security (Also see FMS.4 ME 1 through ME 4)
b) Hazardous materials (Also see FMS.5 ME 2 through ME 7)
c) Emergencies (Also see FMS .6, ME 1) 196-197
d) Fire Safety (Also see FMS.7.1 ME 1 through ME 5)
e) Medical equipment (Also see FMS.8 MEs 1 through ME 3 and FMS.8.1 ME 1 and ME 2)
) Utility systems (Also see FMS.9.1, ME 3)
FMS4.1 1. The organization has a documented, current, accurate inspection of its physical facilities. Document
198-199
2. The organization has a plan to reduce evident risks based on the inspection. Plan
FMS.5 1. The organization identifies hazardous materials and waste and has a current list of all such materials within the List
o y 199-200
rganization.
FMS7.2 5. Inspection, testing, and maintenance of equipment and systems are documented 201-202 Documented Inspections
FMS7.3 1. The organization has developed a policy andfor procedure to eliminate or to limit smoking. 202-203 Policy and Procedure
FMS.8.2 2. Policy or procedure addresses any use of any product or equipment under recall. 204 Palicy
Law and Regulation Worksheet, continued
SUMMARY OF Does any regulatory agency
IF YES: LAW/REGULATION IS LAW/REGULATION MORE conduct on-site inspections to
APPLICABLE STRINGENT THAN STANDARD? evaluate compliance with the
STANDARD | LAW/REGULATION NAME OF HOW DOES IT APPLY TO (note conflicts) applicable law/regulation?
NUMBER (YES/INO) LAW/REGULATION THE STANDARD? (YES/NO) (YES/NO)
Prevention and Control of Infections
PCL3
PCL7.1
PCIL7.3
PCL106
L p, and DI
GLD.2
GLD.6
Facility Management and Safety
FMS.1
FMS.4.2
FMS.5
FMS.9.2
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MANUIN A LEED 2009 FOR HEALTHCARE PROJECT CHECKLIST

Prereq 1
Prereq 2

Credit 1

Credit 2

Credit 3

Credit 4.1

Credit 4.2

Credit 4.3

Credit 4.4

Credit 5.1

Credit 5.2

Credit 6.1

Credit 6.2

Credit 7.1

Credit 7.2

Credit 8

Credit 9.1

Credit 9.2

<<l

Prereq 1
Prereq 2

Credit 1

Credit 2

Credit 3

Credit 4.1

Credit 4.2

Credit 4.3

<[<<]

Prereq 1
Prereq 2
Prereq 3

Credit 1

Credit 2

Credit 3

Credit 4

Credit 5

Credit 6

Credit 7

Construction Activity Pollution Prevention

Environmental Site Assessment

Site Selection

Development Density and Community Connectivity

Brownfield Redevelopment

Alternative Transportation—Public Transportation Access
Alternative Transportation—Bicycle Storage and Changing Rooms
Alternative Transportation—Low-Emitting and Fuel-Efficient Vehicles
Alternative Transportation—Parking Capacity

Site Development—Protect or Restore Habitat

Site Development—Maximize Open Space

Stormwater Design—Quantity Control

Stormwater Design—Quality Control

Heat Island Effect—Non-roof

Heat Island Effect—Roof

Light Pollution Reduction

Connection to the Natural World—Places of Respite

Connection to the Natural World—Direct Exterior Access for Patients

Water Use Reduction—20% Reduction

Minimize Potable Water Use for Medical Equipment Cooling

Water Efficient Landscaping—No Potable Water Use or No Irrigation
Water Use Reduction: Measurement & Verification

Water Use Reduction

Water Use Reduction—Building Equipment

Water Use Reduction—Cooling Towers

Water Use Reduction— Food Waste Systems

Fundamental Commissioning of Building Energy Systems
Minimum Energy Performance

Fundamental Refrigerant Management

Optimize Energy Performance

On-Site Renewable Energy

Enhanced Commissioning

Enhanced Refrigerant Management

Measurement and Verification

Green Power

Community Contaminant Prevention—Airborne Releases

1
1to2
1to3
1
1
1

1to 24
1to 8
1to2

- AN
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Prereq 1

-<|-<|-<

Prereq 2
Credit 1.1
Credit 1.2

Credit 2
Credit 3
Credit 4.1

Credit 4.2
Credit 5
Credit 6

Storage and Collection of Recyclables

PBT Source Reduction—Mercury

Building Reuse—Maintain Existing Walls, Floors, and Roof
Building Reuse—Maintain Interior Non-Structural Elements
Construction Waste Management

Sustainably Sourced Materials and Products

PBT Source Reduction—Mercury in Lamps

PBT Source Reduction—Lead, Cadmium, and Copper
Furniture and Medical Furnishings

Resource Use—Design for Flexibility

Prereq 1
Prereq 2

<|<[<]

Prereq 3
Credit 1
Credit 2

Credit 3.1
Credit 3.2
Credit 4
Credit 5

Credit 6.1
Credit 6.2
Credit 7

Credit 8.1
Credit 8.2

Minimum Indoor Air Quality Performance
Environmental Tobacco Smoke (ETS) Control
Hazardous Material Removal or Encapsulation

Outdoor Air Delivery Monitoring

Acoustic Environment

Construction IAQ Management Plan—During Construction
Construction IAQ Management Plan—Before Occupancy
Low-Emitting Materials

Indoor Chemical and Pollutant Source Control
Controllability of Systems—Lighting

Controllability of Systems—Thermal Comfort

Thermal Comfort—Design and Verification

Daylight and Views—Daylight

Daylight and Views—Views

Y Prereq 1
Credit 1.1
Credit 1.2
Credit 1.3
Credit 1.4
Credit 2

Credit 3

Credit 1.1
Credit 1.2

Credit 1.3
Credit 1.4

Integrated Project Planning and Design
Innovation in Design: Specific Title
Innovation in Design: Specific Title
Innovation in Design: Specific Title
Innovation in Design: Specific Title
LEED Accredited Professional
Integrated Project Planning and Design

Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit
Regional Priority: Specific Credit

Certified 40 to 49 points  Silver 50 to 59 points  Gold 60 to 79 points  Platinum 80 to 110
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ATy

W LRETET) win ATUUY
(1A)
nsenunisusaiiu 8
BM wnaad 1 NMeLBMsAAN1saNANT (Building Management) 3(1)
BMP1  mawsunmnmiananaiienaisdm 10 TaAy
BM 1 misszmdnniudgdenn 1 1
BM2 gilauazmistheunuunihnisldamuarihgeinmenans 12 1
BM3  msAnAnusviiunasurasnuuy feaieuasiieatansu e 13 1
Sl wwoah 2 HauFtaniuas)ivicd (Site and Landscape) 14 |16 (2)
SLP1  nisvdnideedeihinansiunsaieenang 15 VAL
SL P2 msﬁnuansmuaia#u#\ﬁmwauqsn?mqﬂsmmﬁ 16 J9AL
SL1  misiaunlAssmetnindiimuud 17 1
SL2  nisaAnnsldsnausaaufa 18 4
SL3  msiRaaieinatassms e 19 3
SL 3.1 S dlelaedetion bitaundfeuas 30 vaemmimademnr
SL 3.2 S 1 fure aiElelse 100 sraer Shadhu Bl rsaniag
SL 3.3 Wawsrnandtnamenzas:
SL4 mﬁuﬁma:anﬂmmﬁﬁnu 22 4
sLs  msamlsingnisaiinizarmdenludiamnnisieiantazanis 23 4
SL 5.1 finimsannmdn nitdauni
SL 5.2 Sdimaud dfidnnsnmadisg bifuiauas 50 eamalanng
SL 5.3 S Biuumainlf firmiuan wasfinesiuean fwss et shle AvEnme ezl
nalfimrosdunuiumewns
we unaad 3 n1guseudinun (Water Conservation) 26 |6
WC1  misdssdminuaznisliinetineshlsr@vinm 27 6
WE 1.1 nnlrwlenrasfauas 15 vie 4 ingu/ineilrsmimn
WC 1.2 mnlrnimneafanas 25 wieldianitbefenne Sl i
WE 1.3 mnlrwimnrsdauss 35 wianniwssanniisasn sl d
EA UNIAT 4 NAINULAZUTTENNA (Energy and Atmosphere) 30 (20 (2)
EAP1 nisUseiugnunmanans 3 JeAL
Surunsrssaukanus franlsuypeanan
EAP2 szAvEnmnasldndaandusi 33 1ady
18 4 pzwuuludia EA 1
EA1 sz@ninimnisldndanu 34 16
EA2  nisldndaunauny 36 2
wanwaRumaun Wislideandt fauar0.5-1.5 mafinashlddammasnulueians
EA3 nﬁsnw-zmuuaxﬁqaﬁnaLﬁaﬁuﬂum?ﬂiwﬁnwﬁwwu 37 1
furunamaseuuasiigakeniudeinmen PMvP
EA4  ssnarsidulusrunliuanaailiviiane fuussane 38 1
11473 CFC uaz HCFC-22
MR wwamdi 5 deauazniwennslunisnaadna 39 |13
(Materials and Resources)
MR 1 nasldarmsidn 40 2
i iniausennteseanadalfanas 50-75 s
MR2 n1stimsdansagzannianasin 41 2

s Mviedlaida 50-75% vealBnanitednnin

162



163

MR3 nisdenlddanlduda 42 2
iisgreaiendusnldiniifhuysdrfasas 5-10
MR4 nisdanlddasiloda 43 2
fasFladaduyarrianas 10-20
MRS naslSaafuduviteluszme 44 2
n1ldian 1 tde Uszney iledasiutwielulszmalifiendnfenas 10-20 vasyarnian
riagi e
MR 6 'Yaqﬁ‘n?mu?ﬂﬁuansxwudaém’:m’iﬂuﬁ’] 45 3
MR 6.1 Winsiiihfnsaduwisdanmuaninduazasnaifunmesinalilesndr$esas 10-20 2
ﬂmgaﬁﬁﬂqﬁmhqﬁmun
MR 6.2 Wianfitinswaunideyarniuihifnsseduasdenlhlion ninfasas 30 sewyad iantaai 1
oo
IE w6 AuMwraIsMzuIndanmeluaias 47 (17 (2)
(Indoor Environmental Quality)
EP1  1Bununisszunaaimameluaiang 48 T9AL
ARIINISLLILBMIALNUN U AINNIATFIU
EP2  Anudasainnaluaiang 49 Tafu
m’mdamq‘w%un"’nmwnn:ﬂmummjwu
IE1  NIIRANANIENUNANIIY 50 5
E1.1 iﬂqﬁwmmmﬁw’lu‘ﬂg‘iﬁwuuﬁqﬁ'ﬁm‘m?ﬂw‘muaﬁm 1
IE 1.2 permifruiluay (Negative pressure) A miuitaaianian fhuangns iiusned waziusgmin 1
FOMIAZER
IE 1.3 prusuvasaRysInruuandgmulumans 1
E 1.4 \{ﬂ}quqﬁw\w\n\h:r‘rwﬁ’w'rmﬁaimﬁ'\mmmiﬂ:}ﬁmnfi'\ 10 WAz 1
IE 1.5 =8N ENMmMNII NI B98N AN UTIA BRNAT Y 1
2 nsdenldianitlhinesatin 55 4
E 2.1 nwl¥nmlrzam e uazravY T famaluanens 1
IE 2.2 nwl4f uasSamefauis ilmvaimsmmuluens 1
IE 2.3 nslwsisianriusnmoluatens 1
IE 2.4 nildndssinusil e neyisn e b s 1
IE3  nisAuAuuaaditemelueIAns 60 1
KT Anl s §n 250 mrnaRsvie AR BINT
E4  nislduassssumanialuaians 81 4
anuuylaafiin Wmnlse s rmm e
IES amanhawmng 62 3
qm'.v_u'lun:m’\u’\tmiuﬁvtﬁ"ludmﬁinw%’umnwntm:ﬁumummxmﬁuuﬂﬁjmmnun:
mimeann
EP wuaan 7 MsilaaiunansznusaRwInfan 63 [5(2)
(Environmental Protection)
EPP1  nisapuafinsInnisnaasn 84 TaAU
Skraazinfiunmisinaieuss frunausnnrmasiia
EPP2 nsuimisdnnisany 85 9AL
nnFf sk s
EP1  UWmswitidmansmurefug adetiaslusmuufumgs 66 1
il s maau (Haton) wis 31wl (CFC) wia 1aadiend (HCFC) Tursiudumas
EP2  AuminAtasszuinainben 67 1
N sl e arhasn MR aF L
EP3  nisldnszanmenanaiang 68 1
nrzsnilfaseunadbifivfaess 15
EP4  nusmuplsafiiiuadesivaians 69 1
\.lﬁu'imud::n'mnmmﬁuﬁ‘iﬁeﬂﬁ\ﬁnwmquéﬁﬁfamnm {Legionatia) L rzinu
ronyfammanenrlnl Al
EPS  Anmanasintiiiiildfussindminde 70 1







165

MANUIN ? Autodesk ecotect analysis 2011

M3 19911 11/510n 53 Autodesk ecotect analysis 2011

YOULUAMNS 1FU: A lighting analysis can show both natural and artificial light
levels at specific points in your model. To consider artificial lighting, you must include LIGHT
objects within your model.

ﬂﬁﬂ‘iflﬂ"\?ﬁ]&l‘laﬂi}ﬂﬂu : Artificial lighting T8 Fluorescent lamps 1200MM, 18W

msnsendeyalay vl : MIRROR FINISH, TOTAL REFLECTION 87%

Polar Distribution 1FluoroLampStripUnit
2R
[ oA
|=- N ‘&?
| LT RN
— ’ : - B—
1.0 0.8 06 0.4 08 0.8 107

Ange  [0s  [10s [20s [30s [40s [s0s [eos [7os [eos

Value 100 038 03 030 08 072 05 042
*Joya | LIES msnszarghasnaen v T8

o j’ 1 o o ¥ (%3
mstraeend Ianlumunldanulsesa - smualdny mistazdumaiudludan

Lighting Analysis Fa 2440+
Electric Light Levels : : 2210
Value Range: 140 - 2440 lux &3 @ ®) T

©ECOTECT v5

Average Value: 829.88 lux
Visible Nodes: 4590

A ' = Y ' <3|
* Average Value fomanuaesauRfene luioaliulodu lux
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HamsfuIm 811t euen uazeasiiaelu (1)

Building Energy by Floor

Zone

wall

Roof
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cu
Zone v RTTV LPD NT Total Ene:
Area Area Area - - - - head/ - ray
Foor (%) (m~2) (m~z) (W/im*2) (W/m~2) (Wim~2) “OF (w/m~2) '[mnz], (lfsim~2)  (kWhiy)
1 983,54  233.07 62176  28.55 2,99 11.79 3.20 3562 0.10 0.25 576,431.83
2 150,00 194,13 62176 3238 2,99 17.52 321 2731 0.10 0.25 107,301.67
IPD 47169 770 64800 30,22 2B.65 S04 3.20 25.05 0.10 0.25 205,293.31
Building E by Z
Zone Wall Roof OTTVRTTV LPD EPD OCCU VENT Energy  Energy Energy
Zone Area Area Area (W/ (W/ COP (WS (W/ (head/(l/s/ Lighting Equipment A/C Total Energy
Name (22} (m*2) (m~2) m™2) m*2) m*2)m~2)m~2) m~2) (kWh/y) (kWh/y) (kWhfy) (kWh/y)
Foor 1 428,41 23307 62176 28.56 2,99 3.20 15.215%.%4 0.10 025 57,081.18 224,935,687 133,602.26 41561931
AlR
Hoor 1 £55.13 0.00 000 000 0.00 0.00 9.14 2393 0.10 025 44.466.71 11634581 0.00 160,812.52
N0 ATR
Foar 2 150,00 194,13 62176 32.38 2,99 3.21 17522731 0.10 025 23,021.28 3588534 4B,395.05 107.301.67
AlR
IPD AIR 100,00 7770  &4B.00 30.22 28,65 3.20 10.0857.8% 0.10 025 B830.08 50,713.39 B0,954.84 140,498.31
IPD N 37169 0.00 000 000 0.00 0.00 3.68 1622 0.10 025 11,%82.10 52,818.20 0.00 &4,801.00
AlR
OTTV by wall
Wall Name Wall OTTvV (W/im~2) WWR
axfuan wall 23.92 0.12
axfuan IPD Wall 30.91 0,22
ax¥uaan wall 35.57 0.28
ax¥uaan IPD wall 43.46 0.39
16 Wall 37.15 0.27
1& IPD Wall 23.73 0.10
mia wall 26.84 0.23
wiia IPD Wall 18.93 0,10
RTTV by roof
Wall Name Roof RTTV (W/m"2) WWR
wdam E Roof 3.04 0.00
war IPDE Roof 28.83 0.00
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Hamsfmw 01n138Theuen uazonsdihelu (2)

wkaa IPD'W Root 28.47 0.00
wam N Roof 2.78 0.00
whin s Foof 3.0% 0.00
wdaan W Roof 3.00 0.00
Section OTTV

Wall Name Section Name oTTv (W/m~2) WWR
axfusn wila DRW 15.424 0.00
arfuan mila office W 31.547 0,23
arfuan Ml OR W 15.424 0.00
azfuan IPD wita IPDW 30.90% 0.22
arfuaan wita dent E Er 0,30
az¥uaan #ila diagnosis E 37.331 0.30
azfuaan #ifa office E 33.753 0.25
arfuaan mialab E 37.259 0,30
arfuaan IFD wila IFD E 43,462 0.39
(] wila IPD 5 23.733 0.10
18 i office 5 35.674 0.25
1 milalab 5 39.57 0.30
16 IPD wila IFD 5 23.733 0.10
wila wifa dent M 30,592 0.30
wiia wila office N 27.736 0,25
wiia HiTa OR N 13.503 0,00
wila #ifa pharma M 30,547 0.30
wiia wila sterle N 29,779 0,29
wiia IPD uita IPD W 18.981 0.10
Section RTTV

Wall Name Saction Name RTTV (W/m"~2) WWR
i E WA e 3.036 0.00
wdir IPD E wiart IPD E 28.827 0.00
waaan IPDW welamn IPDW 28.4568 0,00
wdaA N wiiarsudu I.784 0,00
w5 wanndudu 2.089 0.00

wdaa W wdIAIRETRET 2.998 0.00
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A1 ASHRAE 90.1-2007 Appendix G (t@ane1a13)

TABLE 5.5-1 Building Envelope Requirements for Climate Zone 1 (A, B)
Nonresidential Residential Semiheated
Opaque Elements A bly Tnsulati A hl Insulati A Trsul
Maximum Min. R-Value Maximum Min, R-Value  Maximum Min, R-Value
Roofs
Inzulation Entirely sbove Deck U-0.360 R-2.6ci. U-0.273 R3sei U-1.240 R-0.7 ci
Metal Building U-0.369 R-3.3 U-0369 R-33 U-T.268 NR
Attic and Other U-0.192 R-5.3 U-0.153 R-6.7 U-0.459 R-13
Walls, Abave-Grade
Mass U-3.293 NR U-0.857" R-1.0ci® U-3.293 NR
Metal Building U-0.642 R-2.3 U042 R-2.3 U-6.700 NR
Steel-Framed U-0.705 R-2.3 U-00.705 R-23 U-1.998 NR
Wood-Framed and Other U-0.504 R-2.3 U-0.504 R-23 U-1.660 NR
Walls, Relow-Grade
Below-Grade Wall C-6.473 NR C-6473 NR C-6473 NR
Flaors
Mass U-1.825 NR U-1.825 NR U-1.825 NR
Steel-Joist U-1.986 NR U-1.986 NR U-1.986 NR
Wood-Framed and Other U-1.559 NR U-1.599 NR U-1.599 NR
Slab-On-Grade Floors
Unheated F1264 NE F-1.264 NR F-1.264 NR
Heated U-1.766 R-1.3 for 300 mm F-1.766 R-13 for 300 mm  F-1.766 R-1.3 for 300 mm
Opagque Doors
Swinging U-3.975 U-3.975 U-3.975
Nonswinging U-8233 U-8.233 U-8.233
Fenestration Assembly  Assembly Max. A y A y Max. A v A Max.
Max. U SHGC Max. U SHGC Max. U SHGC
Veriical Glazing, 0%—40% of Wall
Nonmetal framing (ally? U-6.81 U-6.81 U-6.81
Metal fram
TAMINg . U-6.81 U-6.81 U-6.81
{curtainwall/storefront) SHGC-0.25 all SHGC-0.25 all SHGC-NE all
Metal framing (entrance door)® U-6.81 U-6.81 U-6.81
Metal framing (all other)® U-6.81 U-6.81 U-6.81
Skvlight with Curb. Glass, % of Roof
%%-2.0% Ugp 1124 SHGC 036 Uyyp-11:24 SHGL) 0.9 DRTRIES SHOC 4 -NR
219508 U124 SHGC -0.1% IR SHGC 016 [ SHEC ) -NR
Skylight with Curb, Plasiic. %i of Roof
0%-2.0% U 1079 SHGC 034 Ugy-10.79 SHGCy-027 Uyy-10.79 SHOCp-NR
2. 1%-5.0% BRI SHGC 027 Uy 1079 SHGC,)-0.27 U 1079 SHGC ) -NR
Shylight without Curk, AlL % of Roof
% Ugpp772 SHGC 41036 Ugy-7.72 SHGC,-0.19 Ugyy-7-72 SHOC, Nk
9.1%-5.0% U772 SHGC 019 Uy 772 SHGC,-0.19 U772 SHGC,)|-NR
TABLE 5.5.3.1 High Albedo Roof Insulation
Nonresidential Residential
Climate Opaque Elements
Zone {Roofs) Assembly Insulati A bly Insulation
Maximum Min. R-Value Maximum Min. R-Value
Insulation entirely above deck U-0.466 R-21ci U-0.460 R-2.1c.i
1 Metal building U-0.477 R-23 U-0.477 R-23
Attic and other® U-0.250 R-42 U-0.199 R-5.3
Insulation entirely above deck U-0.432 R-2.3 c.i. U-0.432 R-2.3 ¢l
2 Metal building U-0.443 R-2.3 U-0.443 R-2.3
Attic and other” U-0.238 R-4.4 U-0.182 R-5.3
Insulation entirely above deck U-0.420 R-23ci U-0.420 R-23 ¢
3 Metal building U-0.432 R-2.8 U-0.432 R-2.8
Adttic and other" U0.227 R-4.4 U-0.182 R-5.3
4.56,7,8 All roof opaque elements. NP NP NP NP
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W93y0A 1M ASHRAE 90.1-2007 Appendix G (32U115U010#)

TABLE 6.8.1A Electronically Operated Unitary Air Conditioners and Condensing Units—
Minimum Efficiency Requirements

Test
Equipment . Heating Subcategory or Minimum _
Type Size Category Section Type Rating Condition Efficiency® ];:::_?b
Snlit syst 10.0 SEER {before 1/23/2006)
- pltsystem 3.81 SCOP (as of 1/23/2006)
Alr clmdmlnners, <19 KWE Al
air cooled Sinele pack 9.7 SEER (before 1/23/2006)
BN PACKAEE 3 g1 SCOP (as of 1/23/2006)
2,93 SCOP (before 1/23/ ARI
; 2006) 210/240
Split system 3.19 SCOP(as of 1/23/2006)
the-we 3.52 SCOP{as of 1/23/2010}
Through-the wall, 8.8 kWS Al
air cooled 2.84 SCOP (before 1/23/
) 2006)
Single package 4 1y cropas of 1/23/2006)
3.52 SCOP{as of 1/23/2010)
. . . Split system and 3.02 COP (before 1/1/2010)
Elcctric resistance (ornonc) — “ 4 o ckage 3.28 COP (as of 1/1/2010)
219 kW and <40 kW
Split system and 2.96 COP {before 1/1/2010)
Al oth .
other single package 3.22 COP (as of 1/1/2010)
Flectric resistance (or none) Split system and 2.84 COP (before 1/1/2000)
) : single package 3.22 COP (as ol 1/1/2010)
240 kW and =70 kW
Al other Split system and 2.78 COP (before 1/1/2000)
single package 3.16 COP (as of 1/1/2010)
Solit syst nd 2.78 COP (before 1/1/2010)
Air conditioners, Flectric resistance (or none) P I‘" '";_’ é 2.93 COP (as of 1/1/2010) ARI
air cooled single package 284 IPLV 340/360
=70 kW and <223
kW 2.72 COP (before 1/1/2010)
Split system and 2.87 COP (as of 1/1/2010)
All other single package 278 IPLV
) 2.70 COP (before 1/1/2010)
. . It syste N
Electric resistance (o none) SS’?H' E’*:CT:T 2.84 COP (as of 1/1/2010}
gl packag 275 IPLV
2223 kW

All other

Split system and
single package

2.64 COP (as of 1/1/2010)
278 COP (as of 1/1/2010)
269 IPLV
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