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# # 6173351025 : MAJOR ARCHITECTURE
KEYWORD: LIGHTSHELF, OFFICE BUILDINGS, SPATIAL DAYLIGHT AUTONOMY (sDA), ANNUAL
SUNLIGHT EXPOSURE (ASE), ENERGY CONSUMPTION
Sirawit Rongkavilit : EVALUATION OF DAYLIGHT AND ENERGY PERFORMANCE OF LIGHTSHELF
IN OFFICE BUILDINGS ACCORDING TO LEED VERSION 4.0. Advisor: Assoc. Prof. ATCH
SRESHTHAPUTRA, Ph.D.

This research aims to develop a guideline for improving the efficiency of natural light and
reducing energy consumption from artificial light in the office building by using lightshelf. Spatial
Daylight Autonomy (sDA) and Annual Sunlight Exposure (ASE) were evaluated according to LEED V4.
Rhinoceros - Grasshopper - Ladybug Tools and Honeybee Tools were used to simulate the sDA and
ASE. The variables are the length of the external lightshelf (0.30 m., 0.60 m. and 0.90 m.), installed
position (0.50 m. and 1.00 m.) below the ceiling, degrees of ceiling (0 degrees, 15 degrees and 30
degrees), window to wall ratio (60% and 100%), the direction where the lightshelf installed and the
presence of 0.30 m. internal lightshelf. The size of the case study office room is 9 m. width, 12 m.
length and 3 m. height. From the results, the sDA value can pass the LEED V4 criteria for all cases, but
the ASE value can pass in some cases. Increasing the length of the external lightshelf results in a
decrease of sDA and ASE. Appropriated installed position can increase the sDA and ASE value. Degrees
of ceiling results in an increase of the sDA, but not the ASE. Increasing of window to wall ratio results
in an increase of sDA and ASE value, allowing more natural light into the room. North and northeast
are the most effective directions for using external lightshelf. Northwest, south and southeast are
effective only in some cases. East, west and southwest are not effective as no cases can pass the
LEED V4 criteria. After installing the internal lightshelf, northwest, south, southeast, east and southwest
directions have more cases passing the LEED V4 criteria. Focusing on the ASE value and the cases that
can pass the LEED V4 criteria, daylight glare probability (DGP) is used in this research to evaluate the
glare of before and after installation of the lightshelf. Both external and internal lightshelf can
decrease the DGP values. The difference of WWR and window orientations can affect the DGP value
and also the energy consumption simulated by VisualDOE. External lightshelf can help reduce the

cooling energy consumption.

Field of Study: Architecture Student's Signature ......c.ccocovevenerneenn.

Academic Year: 2018 Advisor's Signature .......cccoeeevveeeenenne
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(Winter Solstice) lan#ud@nlanldidminierfing vinlisweuiiunerfindegraulunisfialsd aqq
91findTud1nnsa nanarsiudunitnatsdu waz Jud 20 - 21 furAu (Vernal Equinox) A9e9inddu

psanAnyTusaNLaTANASIRARL TUANWaR NatsTukasnatsAuduaIe1 WY

a

dmiudsemelne asegludunisasfignsening 5 eseumie fa 21 asrunile uazaoidiyn

Y

a

TN 97 BeAAIueeN A4 106 Bz IuDeN WALNTUNNUMIUATRLNFLILIEERAYA 15 aarmile

U

o

Teuwisvaensarfindiuasunlaslunsazdianaivesiunasl aasun 4

Y


https://www.scimath.org/article-earthscience/item/2148-season609

WU

W

A 21 furwa =% e
it 21 i R
ok N\ 21 fowsu

it 20 Hure wox 22 fawy
JUN 4 dnyaiznslaasvesnefingfiaziyn 15 esmnile

(i1 - http://tawasau.ftu.ac.th/almustofa/archives/10, 9 4.8 62)

2.1.2 d@nnTaeRn

annyoshdsalnensasaszauauadng (luminance) winsannidudinandunisiiunisves
waa Inean nnaariiausanuals 4 dnwaly d1usuni1sinALasani1591a0ImsTUSWNSUABURILNDS
oA

1. anviesi1luse (Clear Sky) LAAIINLAIATIANNALIDITIAEY Uaruasdsiouaneowi Ly

Tuiudundesnsenfindidundn anudesainmesiuislubwid@usg gy Azimuth uasyuseiu

ANEIURINETTing WewnUSinannuainildainauevesiesindnuael vinlvlianuainegely

rmaieglnaniieiing wazandadiloagyinavsermunseinuniieing

2. annvioaiihdiuaunaguuisdiu (Intermediate Sky) Wuaninviesilussifivusnunagu

ANLAINTEanaIINNan e lUs e adniae

3. anviesiihdliuanan (Overcast Sky) luan wiesiifimaunagu vliliausanesdiu

wasniiauadle Iszduanuaiisiuandaiunuseauanuas Inefdiunisgeanvesioi aslisedu

ANUAINNINNINANNEINNADIUUNUR UL UITIUUSEU 3 190

4. anwvisaflgaunaf (Uniform Sky) iuanimiiesiihiifianudesainsadiaus Tuiwdsuudasiy

MINTTAUAILED YSBNUHILWITIV

lnedanuazvaswEnmMviaddll uazszAuANLETN G93UT 5 LaslseAumuaineisgui 6
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Clear sky Intermediate sky Overcast sky Uniform sky

SU#l 5 anmiiesiiusiazdnume
(‘17'im . https://www.new-learn.info/packages/clear/visual/daylight/sun_sky/sky types.html,
19 a.A. 62)

Sky distributions

T T
"clear"

= "ouercast" _
"uniform" ———

= D

relative sky luminance

1 1 1 1 1 1 1 1
5] cB 48 6B 26 188 126 148 16 128
altitude angle

U7l 6 spdumLasesan e susardn v
(‘17'1Im : https://www.new-learn.info/packages/clear/visual/daylight/sun_sky/sky types.html,
19 u.A. 62)

2.2 AN59DNLUUAIELDUNES

wasssuvAveUszmAlneTanuiduvesnsdesainegs Sahanufeudiungnielu Fslsinns
dllagnss wimsdwnldlunsgey lagliuainauefindiunisasviounsevinimneudngaiely
91013 (8175 AsAsIAdnA, 2508) Fuumaiuassssuridianldmeluoaslaenslifsasfiouuas 39
aunsomuAisnILaLarUTInaLasiiansuiensatestuddening faeiiuuszansamnnsld
wassssATeludninauasamnin aniuiinssunadaensdliiueins Sednaliuimmnnuieud
Wderansanas wazdienseanelandiddinanuetonsla (35ins dsatudaun, 2549) saudeinlyi

Alduiianuiianelaseusunauunas warn1InTEANeRaIINNIT (Sanati & Utzinger, 2013)

wenaniinmadueimsasiidesnisusanuiilaseusinu wazldsunasssumAnaoniu wilunis
Tauasandudafnnssuiulan vinlildaiunsaarilavestaiesunaasssuvibreg1eiuseansnin
WsIUaane1msllausaar et uAuSauINNSWHSEDTNg warUSunawasinutluUS UM

Al WunaliAnanuliavieandugdldennis
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2.2.1 JUuUUYRITNEETIDULAS

(&) extemal light shelve (o) internal light shelve (¢} combinad light shetve

(a) (k2 (e}

JUN 7 guuumiluvesiaas vieuwas

U

(fan : Robbins, C., L., 1986)
NNJUT 7 UnULvRTsazTiouNas anunsauale 3 JULUU (Robbins, 1986) fagudi 7 leun
1. Mvazviouuasn1eUene1A1s (External Light Shelf)
2. Asagiounasnelueinis (Internal Light Shelf)

3, AT OULAILUUNE (Combined Light Shelf)

Peggnouwaangusnlanwarlun158ueanNNAI01AS YIEIUNITULAALALNTELDULELIE

Y
meluerans dsdulunisesnuuuIdmudsiddsy laun sUnvuvesisasiouwas JUnswvesivasviou
was srezuandealn dmuriuazaugdlun1sinns ssmveslinay sudelanvuiy Wuseiuis

[} ==

agvounasneluntislunisnsznenantigdindnveterns wiihanuseudnge1ns Sedawaligamgil

U

neluriosgetu

InefisasNoukatmazkistuwanlulsswmelng axfouliduitazviounasnisusn 1NN Iwe
Sedrnufeuarlianunsadundaiunneluls (e1s dsassAdng, 2548) vieasiounadLuunas lnal

Fagvioukaaneluinuntes

2.2.2 JUNTIVRITSELTIDULES

,4 — 20 - | - w._.
e— 1 Wi uuilAad
e i
! .

'
'
'
'
'
'
p—
|
|
|
|
|
|
S -
—_
'
|
|
|
'
.

JUN 8 JUNTIvRINALIBULAINEUBNBTATS

5
Y
(11 : 35595 DaEusaun, 2549)



12

MnMsinusUnITesisaauLasnBuaneIAs 4 JUnss Feguil 8 laun

1. uwouiFeu fauaudAlunsliuassssunldfian uazannsofunasmsddduniiaalunn
Haa wilifipuaudElunsnszneuaniigamanvesorms uazldoufidonseniingseamisld

2. wuulda fnuaudilunisnssaesuasgandnvesviedlaffian wituwamsdalifvintuuy
38U wiaunmTesLAsTARTUANILUUEey uarlFnuldFlutianafinnsenfingdeunile

3. wuuiBesiu 30 pen SauaudRlndiAsatuuuuliat

a. wuuldeyu lifinuandRlunistulamss uazazviounasgdrndnveaies Sadusuuuuilsl

Wiz lun1SYiAeEsiouLkas

Arsdsreend (Amd)

s 1 1 2 285 3 35 4 45 5 585 6B 65 T 75
rrozatealila (oeg)

—e— (i — -~ oot @ Ao -~ Thouw |

JUT 9 AnudiveLasiss e angostaluiun 21 funey
YR VRULAIN BN NHIFUNSIRarY

(NN : 2595 DaEUuSHUN, 2549)

peucduve s (Fnd)

1000

ns 1 15 2 25 3 35 4 45 5 55 8 65 7 15
renzvireaile (ainy)

———" ——i—_—lsm---&_--ﬁuh"h-—umg

JUN 10 anuiduveawasiissezainanandealaluiug 21 dunau uay 21 fugngy
YasaripULaINguaNNIlUN IRy

(11 : 35595 aEusaun, 2549)
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ryrudnuooung (Fnd)

- e e LT T

085 1 15 2 25 3 35 4 45 5 55 6 65 T 18
Frura risadle (wng)

—— it ——I——leﬂ'h--"--o—-—iﬁu’n—-i-—'[d.wu-

JUN 11 anuduveawasnisseesinegaindeataluiud 21 dquieu
YasAEIDURAIN BN TUN TN

(U : 3595 DEUUSHUN, 2549)

INWNANUITEVRI 1305 SeatiuToun AsgUN 9 10 uar 11 AdLyDULAINIEUBNKUUITEUYIY
ananuduuadlafndrguuuudug udldfinuaudilunisnssneuaudigdininvesenans uikuuldah &

PP £

AvandRlunsnseMeuasgdudnvewiodlaniign ulaziuuamslalal

v v ' v
Y o

fnsAnviferiuaunnvestwasneluieafsiisas ieuwasneuanndanwae lAs I uay s
AvViouuaIn1BuaNKUUBYITY Faanunsansyanesaudngdninveaiodldiunn winvhliuassialdndiu

JauUnanad wWaSauiisununs MRsasRaukaInIgUBNLUUSYU (Freewan, 2010)

yanniitadelusurueindelunsuansiutanisings Aasvisukainisuanwuussuly
PBFNNLANUMUNLEY L1UB9INTANUNULALALAINIUNISHARLALNISADASNY SIUDIARNUALNLELD

Y3 NdRsEINlnALABIAUAULUUBUg ABLtuiUY

duiiarrounasnsly sunsddaiazanninanyiinmuernduuasgegnas dwmaligunin
Youanfintunnnsdifidnishadsisasiiounasnisuen warilanumngauudnailuldnndan i
Andsiisaziounasniolu Wuifisanistensssuantrgdudnlduntu lnsiawigluilagiu ns
sonuuvomsdiinnilifueimsideniuinisanlindsnusmveseras uisiuandiunlueians
1N wsanmsliuassivineluennis uiiidfemssyilunainuasihdailiAemnuliaugmiy

Hldomns
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2.2.3 szyziuvasieaziioundsneuan

@ 000 —

3500

ce(&u#L
2 2
5 &

e P WD

& B
=3 -]

IMuarminan.
m

A .
1000 e () 500 ExLeernial Light Shell

1 0m External Light Shelf

Distance{m}

JUT 12 anuiduvesuasiiszezinenngasdaluiui 21 fueu Juna 12 4lus
Aeldannnoarinluse veesiedsisulasnguanisyesiuantaadannenu

(fiun : Warrier, G.A., Raphael, B., 2017)

mng"dﬁ' 12 93T U99 Warrier, G.A. Wa¥ Raphael, B. Lansiaaa e uLaI e uaN TSy ey iy
1.00 LUAS mmﬁaﬁwLLmLsfhajﬂw&ﬂ,umﬂ'1‘31(31’1J1ﬂﬂ'jwﬁqasﬁauLLmﬂwuaﬂﬁﬁswzﬁu 0.50 AT Tug9
SzuzAMUANUeTeaTl 1.00 wns B9 3.50 wns nglugae 3.50 was WWusuly Vsinasasldfiauwansig
fusntn wandlffiuinstisssBuresiisasiounasansusn annsniuandignelueiaslédnun

Fulugaa 1.00 wns 09 3.50 LWAT Wit

woudueeas (i)

05 1 15 2 25 3 35 4 45 5 55 & BS 7T 75
semengRnile (wer)

JUN 13 anuduvesuasiisseeiagainyealaaiensy

YRIAIEENDULENNEUBN NN ST e EUINT LT RRNaTY

(W : 35595 DaEusaun, 2549)
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9N3UN 13 38903 13005 Ssaiuinun wandiiiuinszesdunndesdnvesivas iouwa
AMeueniiuuInIy sdwalinnudurewaanas isziludmivadiliunauadiidignigluliian
Weasluime Tnessertiy 1.20 wWnT uaz 1.40 wes aglinannuduwasilndlifsaiu seugiu 1.20 wns

Faflmnumngauuavaunsaanduulunsudauaglunisieasialdunn fanndesnsandildineadludn

wonanil srezdu 1.00 wesiudnniadenuianveandunulunisfinduasnisnaasied
winzay wasmnngdmiunsusuldivanasgarilideanisszezumnniiuly Fadunalimihednwenans
T9gn 1wy nsvienuazeianszanaesnaians usu

2.2.4 sepziuvasisaziounsdniely

@ 00D S

EH

& [Lux]
a2
5 @

e Flain Winidow

e (1. 50 External Light Shelf

Nurminan
= =
g2 8 8 B

1.0m External Light Sheif

(=]

Distance{m}

JUN 14 anuduvesuasiissegiagaindeataluiun 21 funay an 12.00 w. Meldanmiesfinluse
YasiEviauLEINBuaN NS e iuanTaulameny Weliinishnfeieasyioulasnigly

(i : Warrier, G.A., Raphael, B., 2017)

a 6000

5000 .
4000

3000 A

e Plain Window

Hluminance (Lux)

"
2000 === 50 m external light shelf

1.0m External Light shelf
1000

Distance{m)

JUT 15 Anudinvesuasfissagsinegandeadaluiui 21 fuau 1an 12.00 w. meldanmiiosinluss
YRINEYVIDULAINBUBNTAS L EUINTRATAA19NY Waln1shnfeAsaeviouLaan1aluung 0.50 Wng

(i - Warrier, G.A., Raphael, B., 2017)
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9n3U7 14 waz 15 91n91W398909 Warrier, GA. uae Raphael, B. uandliifiugiapnauuansia
299ANUINYDILEIN18IUN RS tialin1sAnfeRsazauwaIni1ely Inadanalianuduve wadluy a9

Srgnne 1.00 Wwns §9 3.00 lwns 91nYeulin IAnuduveiaianas WelUTeuwieudugun 12 Alaidns

v v
a o a

Annsiteazauasngly

AN TaIIE ()

0% 1 15 2 25 3 35 4 45 5 55 8 B5 7 75
s=nzsntRaile (bR

!—o—mﬂﬁum - & — fndafsarinuseanmuan - - - - ﬁaﬁ’aﬁmsﬁamnmmnnnmﬂuﬂ

JUN 16 Wiguiguauiduveiasmszggsneendostiamfenndinia seninansalfnuitugiu
ASEINTNSAARIAIFLT DULEINIBUBN LALNSININITAARIRAE N DUBEN N8 UBALATA8TY

(N7 : 2593 DEdusSaun, 2549)

WURAIUIUN 16 MNUITeve95Ns Seaiuinun wansdsnnuduvauasludiessgving
0.50 LUMT D49 3.50 4UAS NTERUA TANUTUYadLadanad WaSsusuiunsaldnuldiinisinsaiie

avvipunaaniglu faiunsinfsisaeyousasnigly aunsatisananutukadiunnnululuusnunlng
futpada MoV lAAALEIUIAMILA

2.2.5 duvdsuazanugelun1sinniisasiiounss

2500

Ao dnasuns (fnd)

05 1 15 2 25 3 35 4 45 5 55 8 65 7 75

[e—18m —m—20m -—-@--22M - & 2.4{{!

JUN 17 anuiduvesuaiseogaaandesdanaensy
YosiagvieuLaIeuanfidisEAuANglunsAnAwaiy

(NN : 355995 DaaiuSHUN, 2549)
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v v

INFUTN 17 WaRnwiszezanuadlunsinnsiias iouwasiuang1aiu Ao 1.80 lwng 2.00 AT
2.20 WRT Wag 2.40 WAsLiloTEAUANLARINsaYTIoULARAA1AY FrdenalriautirosaLiuNInYy

=~ 1 o

Aowavanunsadngnielulduniu Wudsidesdmilasuiuiunnu mszivasiounasazdudasiou

v
o =

wadlufaiimnuiielinszansuasiely uenanidosiilsfisdadosnunrwaainlunisldau Tasans
Ansafiszdumugaiiogwioniiseduaem wargunsaiintadldingg elviiuiifiogias ouuasds
annsaldusslondld sudmshaddussiuaugaiiduiuly aunsadelifnanulslauedeaenives
fldonns nuasasTounniisasiounasiiaziioudinn mudafnnistmenlunisuesluddiafiavind

Meuone1ns dadugeuisdidyreseimsdinnulutagiu

Tngnnesree1A1sdINuilANgeR 3.00 wng szeglunmsiensiivanzay fie 2.00 1103
Mniuesuly weldliiAnnisdeangaivesdldiuniglueins lneanugaissesUssana 2.20 Wns

wAWaIANUAIANDUDIANINAT AL AN NILERTIAR (ToTwl ynRrud, 2548)

2.2.6 B4A1VDIEILINATY

sUuuwvesimauiinasen st lusiasinenisagvieulaswesuiinielues

Tn8n1508NLUUENINAUILEINARRUTU MY IANSTTHYIANARITNGe 1A TUANANe Y TaufensidTanuas

'
a

anwagreINuiy (¥uns nagsna, 2557) lneauidendiunn ladnsussendldieasounasiunis

DONLUUBHIALYDULANTTBTEUIUNMTINNUIUBIAT FIHIALVDULAINNURI TN TALNDULAIN N WY

'
a

n38L33Uas (Spread Reflection) AnAsiiseAuAINE 2.75 wnT JUsgniamlunisifiusverannuinues

)
o

LN EDINIUTI LN YD WU AN NS HARIAIAL D ULEILUULS OV ALY 1.70 wuns uddwuile way 1.75

s Tuiield (Insqws gniiinwa, 2553)

laid >

JUN 18 guuuuiimauduiusiunsiinassssumadanldnegluenans

(311 : Robbins, C., L., 1986)

JU7 18 sUuuuveslimmuiiBeuandesdn asgieiiuanudnveuainigluies lauinnd
HnanuwuuiSeuiiliiinigdes lneasideninnslinauidmasenisasieuvesuandngnieluios 7
seey 1.00-2.00 AT Jasmauian lneinandunisaatadiunnigluesditine mszdmali

ANUaNELDYDAEANTIAR (35605 deatiuTaun, 2549)
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2.2.7 Jaquasieasiouuas

@ 4000 —

3500
3000

b4

E
=500

@

e P WD WY

lNuminane
m
o
s B
E=} =]

¥ 3 jorpyt
L000 e (. 501 External Light Shell

1.0m External Light Shelf

Distance{m)
JUN 19 anuduvesuasiisseriagaindealaluiun 21 duau 1an 12.00 w. meldannviesinlys
VoA ieulaINguaNilan vz NuRINTA LN TE AU

(i : Warrier, G.A., Raphael, B., 2017)

—

2500

2000

1500
s Flzin Winoodw

1000 e (), 500 External Light Shelf

Muminance (Lux)

500 1.0m External Light Shelt

0

Distance{m)

'
a

JUN 20 anaduvesuasisseeiaangealaluiug 21 fuian an 12.00 wareldannvisafiiluse
YpsidgviBuLAI BN TIIan vugNURNTANTUIY

(ﬁuﬁ : Warrier, G.A., Raphael, B., 2017)

v

- & v < a o ao v & v
r8ggU 0.50 LUAT ag 1.00 LUAT UYDIVNFLNDULEN LLaS‘W‘UN'ﬂGIJaﬁjﬁﬂmuquqlﬁLUuﬂﬂﬁS‘ﬂE]'ULL?N

'
a a

uaneinaiu fe nsdifnwAssun 19 Tunuegiiflon ddnwaeiuiiilianunseaneuas (Diffuse) AINTs

a LY

axvioulad 80% diunsdl@nwiAagun 20 Iununszanasioulas ddnvugNuiiniianiuduling

a1 1%

(Speculan) #AN1sazioulas 95% fuSunauasadneiinszargidngaigluvieadieninudni 0.00-4.00

was fuananeiu Tnensdiinwdgy 19 Alduiuegiideuduiisaziiouas awnsaduandigniely
anslaunninsdnudsgy 20 Aldurunsyanasviauwas dulugaaudng 4.00 wesidudulutuly

fuusnaneiuuiniln (Warrier & Raphael, 2017)

Tanldlunisndniisasiounas wudlamudnuaznisldau laud wuuldnunnis wu reunin

avafiflon Indansueiun Jusu wazuuuldnudans laun Buduvesn wisegliden Judu JeTanus

' ¥ v
a aao A a A a o

AzalaNIanYENURIN 1T 1Y NUEIYTYsE NURWSEU iseuilinuiui dreililidnsasyiou

waswanaaiy wardinavilvidinsnssaewasiiwaneaiule dagui 21
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Diffuse Specular

[ o

gﬂﬁ 21 ﬂ‘l&mmﬁﬂﬁuﬁ’gLLUUﬂixﬁ]WLLaQLLasazﬁauLLEN
(‘17'1'341 : https://clara.io/learn/user-guide/lighting_shading/materials/material_types/webgl materials,

29 9.A. 62)

2.3 MUsEIUAMATNLEIEINS

2.3.1 MaUssiiuamnwiesad19 Ineldinasi LEED V4 Wiadia Daylight

\neusi LEED (Leadership in Energy and Environmental Design) Wunasinisuseiliueans
Fervesseinaanizewin Waaiuualag United States Green Building Council — USGBC #a1fu
naginUseduonsidenilduanuisumniian Tnstagtuldunsiauinazuuusanawdy
nosui 41Ul a.a. 2014 wazestu 4.1 Wl A, 2019 Tneludrunast LEED V4 for Building Design
and Construction fivh¥elanigiiieaiumsussiiunuaiwuasaingduinde Daylight Fsegluduside

888 Indoor Environment Quality lnefinnadendinsunisusefiuiovun 3 maden laun

2.3.1.1 madendi 1 s1aswuasdleTusunsunaufiamad Tneldinaal Spatial Daylight

Autonomy (sDA) uaz Annual Sunlight Exposure (ASE) Tun1suszifiu

¥ '
o o 1 & a

Lnaual Spatial Daylight Autonomy (sDA) uinausifinuadnduvesiufiniazdaslasunas
@719 04NN esal JNUANFAFINTENINNTIUIUA AU TAAINRIUN N AIUAILTIUIUALAUTIAAT
AU TnedadldsunaisssusAegnatias 300 lux Wuaieg1atss 50% ve9l lnudaslliiufataiae

55% NASULAISTTUINRAUNUINGINE

a '3

FTUIUALAUIINAMH UG X 100 = 55%

¥

FMUIUALAUINIAUA

¥ '
o A A

yanANLNU LEED V4 Faladinnsivunnzsuuiazlasyu naiunsoddndiununnlasuwas

ad90g1dieane manaut Spatial Daylight Autonomny (sDA) #an15197 3


https://clara.io/learn/user-
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P57 3 SeauALLUUNLY MNndadruvesitunonn1siazdeslasunaainegaiisanonuinue Spatial

Daylight Autonomy (sDA) Tuineusi LEED Va wadia Daylight anumiadend 1

(#la - LEED V4, U.S. Green Building Council, 2014)

SEAUALLUUNLS MNFREILNUNBIANTALASULEIEI1998 19NN D

AIULNEY Spatial Daylight Autonomy (sDA)

Centers,

New Construction, Core and Shell, Schools, Retail, Data

Warehouses and Distribution Centers, Hospitality

Healthcare

sDA (for regularly occupied floor area)

sDA (for perimeter floor area)

55%

2 points

5%

1 points

75%

3 points

90%

2 points

s Annual Sunlight Exposure (ASE) 1Huina

'
sl o

NNANUAAAFIUVBINUNN LA TULAITANE

o

Ineaswiol Inesasdinsmuauldbinnniuly Suluwaviiiiiouasuinnild Inefndndiuseninesiuou

FUUITA AN LN UL AN AT UABTNUIUANUIT AR INUS Farvrualrnudluiy 10% va9fiunltany

Usean anunsadininuansiu 1,000 lux tetduantaiiu 250 $2luesiel

FUIUAAUINIAUA

uUALInAMldNIuNMel  x 100 < 10%

mMsiaszinazUseiliunalaglyinue Spatial Daylight Autonomy (sDA) wagAnnual Sunlight

Exposure (ASE) fmualisiuniaiensaldlun1sinan Svunalitiu 600 meliadiuns uazgeannivy

7199 760 Aaawuns Wwelddusiueseddneluries wastiaes wagkaaiurestingd newlsdnasiwaiay

Igeauainainlausiaudumiaug newrinissunudeyaveudasnsllinyuniinge

'3

wona1nilnaust LEED V4 §3lauunnsgnu IES LM 83-12 984 Iluminating Engineering Society

Anvuaisnisusziliulagldinue sDA wag ASE uusznau laedifuusd1Agyinesensds laun

- 5382 lUNTIATIEN A 10 F7luadedu Fauran 8.00 . - 18.00 U. tuiia1viadu 3,650

kel

- AN1sazvipukasvasiuRan1glu Tawn W 10% Wids 50% waziinau 70% fuu1nsgIu IES

LM 83-12 d1115Un1591a09a@9n181u81A15 F911n81AN5N00NkUULAINISTEL D ULEIUDINUR?

meluuansinseanluanuinsgiudingn Tiinnisdnassnuatiueg

- Inddoyaonia Tilwddayasinimuinsguvesnsunnumiuas THA Bangkok.484560 IWEC



21

2.3.1.2 MUANN 2 31909La91828TUTHNTUABUNADS 198N15IAAIAINNEINIVDINUN

TagmMnualiNUNBE19U8 75% VDINUNNITIIUUTEI1 ABIANUAIN9R9WE 300 lux — 3,000
lux Tuk3an 9.00 U. - 15.00 . 198¥IN1531884 2 A9 bawn ATy 15 U 98991 TuN 21 AueIeU way
mely 15 T ndwniui 21 Jwaw lnedaedduaninviesinluse lifwaunaqu uagldlnddeyaoina

YR9A1UNAT IneilinaeinisUsEuAL L UUNL LA S UAINS19R 4

A15799 4 SEAUATWUUNLA NFRFINVDINUTNDIANTNILABIIATULENAINIRE 1L NBINBlAgN1TInATIAINY
ai9veeiiud Tulneaust LEED V4 de Daylight aunsidenil 2
(31 : LEED V4, U.S. Green Building Council, 2014)

SEAUALKLUUNLS INEAAIUNUNDIANSNLASULAIEIN9DE1 N EIND

18NS INANAINNATINIVBINUN
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(ﬁMW : LEED V4, U.S. Green Building Council, 2014)
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75% 2 points 5% 1 points
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2.3.2 A15USZLEUNANISIAALEIUINAI

wasuaen Ao uasdeauaisiideadiulussmvesduoadiulnenss Suawdoanuaiaiy
g1 liiAnnisseaeifesreniwmmiaoriiliiinalassadenisusniiuvesfuesiu wiogyde
ansanselunstesiiuiivae Tnsuasuanansnsouudld 2 Useian Tdun

2.3.2.1 wasunmivililianunsoueadiuld (Disability Glare) Wunavilwaiuaiuisalunis
vestiuanas lummsdninnueafansdild mnnmsuuamsinnsening
2.3.2.2 uasuaniviliAnaanallaiauienn (Discomfort Glare) Wunariliinausianey us

Lidstuvinlyanuanuisalunisuasiivanas

FBmsUseiunanIsinREUIANIINLENsTSLATas3E F8nsuilaie msUseduanuiiey
e uasuInnMaInuassssuR (Daylight Glare Probability, DGP) eWaiunTulae Jan Wienold uay
Jens Christoffersen Tul 7.¢.2006 Imﬁw%qmﬂmmm%Lﬂumaqai’m’suﬂuﬁgﬂLLaqmmmi‘Umu Falalle
Humsinannrauemaniaan ity (ingin ainianitud, 2553) laefiszdunsinaivauas
vnswuadu 4 seeu loun

1. Unf li3dn (Imperceptible Glare)
L‘%Miﬁﬂlﬁiamam (Perceptible Glare)

wasu e vilvsanldauiem (Disturbing Glare)

e

waauanivinliAnganldautgaiain (ntolerable Glare)

sEAUAT N3UsTuAMuUIas U ILATUINANINLESETTUTNRA (Daylight glare probability,

DGP) L@nIRImI1$199 6

AN59T 6 SEAUAIYBILEIUINAIANNLEITTIUYR

FEAUANUBDILAIUINMIINLENSTINYIR (Daylight glare probability, DGP Level)

Uni lii3dn (Imperceptible Glare) DGP < 0.35
Buanlalauem (Perceptible Glare) 0.35 < DGP < 0.40
wasuInAdivilsiianlsiauient (Disturbing Glare) 0.40 < DGP < 0.45
wasa i liAnsanlalauisnann (ntolerable Glare) DGP > 0.45



https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87

23

2.3.3 TWUSuNSUABNNALADS LUNTISINADILEISTTUYR

TWsunsunoufinnesiianunsadiasuassssunid lutogtuivatslusunsy wu lUsunsy
DesignBuilder 1Uswnsu Insight360 for Revit 1Uswnsu DIVA for Rhino waglusunsy Honeybee for
Grasshopper @dldlusuised lnevhnisad1sluwma 3 5 §2eTUsunsu Rhinoceros #¢ Waunulng
Robert McNeel & Associates Ineil Grasshopper tulusunsuasuves Rhinoceros Tunsanedeuniun
TUsunsudeviand (Visual Programming Language) %l Rhinoceros anansaassluaaiifinnududenls
1ntu Tnelunuddedld Ladybug Tools wag Honeybee Tools “TidLﬂuIUiLLﬂiqumLﬂ%‘ladﬁ@ﬁ’mmgm it
Yousdaiu Grasshopper lun1ssiaesuauazndsnuy dvmiunisesnuuuiiiodindou (Ghobad, 2018)

Tnglusunsuwsazdiuiliaduiuneuveinsinuiaraueules Aagui 22

Ladybug Tools uaz Honeybee Tools 1§¥uniswmurduiiied a.a.2013 Tneidulusunsud
ﬁwmﬁuﬁm%’vﬁaaﬂLLUUIum?zi'w%meﬁ%'aada 4 Ladybug Wumdaieatunsinsmeianineinie
1 Honeybee fifdsiivainuane Taedl engines #199 1 TUsWN5U Radiance TUSWNTH Daysim uaz
TUsunsu EnereyPlus Wudruusznaulunisyinay Tnevs 2 Wsunsy 1un Radiance uaw Daysim 1Ju
TUsunsuluNI591a 0 LA IINYA ﬁﬁm'ﬂ%\‘nuﬁ’uaéwLLWi"v«mEJLLaﬂﬁ%’unwwau%’ummgﬂéfawmmami

aes Jasaduduanugniesvemadnslun1dinomauassssuyAld (Roudsar & Park, 2013)
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Daylight

D [ Energy
- :
Analysis | Analysis

A
il |fe..!.:~:-

Radiance  Daysim EnergyPlus OpenStudio
] I Python [ ]
Source Source Souwcs Source Source
Code Code Code Code

JUN 22 SiutuneuveInsviauaraueleavedusingy
Rhinoceros — Grasshopper - Ladybug, Honeybee Tools

(ﬁm - https://github.com/mostaphaRoudsari/honeybee/wiki , 8 n.A. 62)


https://github.com/mostaphaRoudsari/honeybee/wiki
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mu%%’aﬁwﬁqmﬂ%aﬁa Ladybug Tools wag Honeybee Tools 1a059u Plus Tun1sA1u784A"
Spatial Daylight Autonomy (sDA) ag Annual Sunlight Exposure (ASE) wagld Ladybug Tools wag
Honeybee Tools 171959 U Legacy Tun 15Uz A UNALEIUIARIINULEISTINYIA (Daylight Glare

Probability, DGP) Ing ansnsauansualinadumdndiuuasununim dsguii 23 way 24
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2.4 A15USLAUUSLANSNINNISTINWAI9IUVI9I1AS

2.4.1 \nau9in1sUsiiue1nsiaien

= =

91A191387 (Green Building) vanefvermsiiiufinsfiudwindon annansznusodaindes &4
dewaransletinvesuywdluauian ludagduanuinmimanalulad vlvlinsimuivesnisneass
9113 Bvludagtudaudssansvedanifidwiuiniugedu dwalilusuian era1sinends uas
91ANSANSISULANY TE I Fedenansenuseaadennntunaluge faudtedindninas
dioilunnsgu FduudazUsemaziinusinisussifiufiuansrstueenly Wy ndninusinnsussiiu
91AN3LU8IV8ENIFOLINT (LEED : Leadership in Energy and Environmental Design) sneusin1suseiiu
mmsﬁ"q@umww a‘"wwuasﬁuwmé’awﬂaw sginelneg (TREES : Thai's Rating of Energy and

Environmental Sustainability) Judu

NaNNUNN15U2 T UB1AI15L 0830 09anT§0Lu5n1 (LEED : Leadership in Energy and
Environmental Design) tJundninauginisussifiufinamuilag USGBC (The U.S. Green Building
Coundil) Ltesusariomstulisuniseonuuiliiiueinaden Tassnsengg lutagtuthludugaee
Tun1suanwauszlevinienisnainlnganizenn1sdiinau fwuidesniswauifisedu nie
Sustainability 81A151 389z foedarusuinveulunissnyidswindoun1usssua 1@ (Natural
Environment) annsoliminginseingg fiflegldeensfiuszansnmnasniaasengeians (Building life

cycle) TiagIanHanTENUMUaUAsAwIndaNkargUeEveIdlte1A1 (Human Health)

Tudlagduinas LEED lalaedagdulasunisimuitazuulsanaudunesdud 4 Tul aa,

2014 finsHUsUsEnNIaINIsSuTasdsneas1ady 7 Usznm lawa

1. LEED-NC : New (Commercial) Construction & Renovation
. LEED-EBOM : Existing Building Operation & Maintenance

. LEED-CI : Commercial Interior Project

2

3

4. LEED-CS : Core & Shell Project

5. LEED-H : Homes, Multi-family Residence

6. LEED School, Retail, Healthcare, Hospitality, Warehouse
7

. LEED-ND : Neighborhood Development
WUt LEED naddud 4 azuvansusziiiueenidu 8 wate laun

1. Integrative Process N3gUIUNITHUUYIUINT
2. Location & Transportation M1f4lATIN15LAZALAUNINTIDNATING
3. Sustainable Site AMUGITUVDIANIUNAIDIATT

4. Water Efficiency Usg@nsnmlunisldumsnelunaznieusnaians
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5. Energy and Atmosphere nsldndsnuniglusnisuasaansenusedanindou

6. Materials and Resources nsl¥ianuagninenslunisneasnsernns

7. Indoor Environmental Quality A et nwIndeulagsiunielue1nns

8. Innovation in Design + Regional Priority uinnssulunisesnuuy LLazmiaaﬂLLUUﬁﬁﬁﬁ&ﬁﬁ

790U

Toglusuideiagliaudifluiideq 5 Ae Energy and Atmosphere ludiuiitados

17

¥ a

Minimum Energy Performance kag#a9e7 7 Indoor Environment Quality Tudiuiidstios Daylight

fanlenandlusaiivananuun

Minimum Energy Performance \Judatsauveanas LEED Tudiu Energy and Atmosphere
Tneludrudarursavinlilanzuuunisussdfiuanninast LEED tfia 1ag Wade Minimum Energy

Performance T4y 3 M9Ldan bawn

P19E0n7 1 A1591809HANTS MINEIIUTINVDIANS
MNAADNT 2 DENWUUANLINTFIU ASHRAE 50% Advanced Energy Design

MAdeNd 3 9aNWUUANLINIFIU Advanced Building Core Performance

nuAdeillinudrAyiuniadenil 1 A N1591899MANTTIINAIIUTINNIDIANS B TIAUNE
nsldndenusiuveseiarsivinnisesnuuulnidesanasainiiiu 5% o1a1siviinsusulsslrlanasain
Wy 3% wazdmSuoiasinesniseenwuulanizildeneimsuazduiiduunuuinisveseinis (Core &

Shell) #B9aRARIINLAY 2%

Funoulunisuszdiu Fawhnissiassmanislindinuvesenmsielsunsunouiinged Havue
2 ads ldun

1. Baseline Ao aﬁ’waaaamﬁimmiﬁgﬂmmm MM (ASERAE, 2010)

2. Proposed A s1assermsnuiivhniseenwuy dduniiseiimnednsalfnunisasfounas

PAALEDNNIMNINITINABINAIIU

MUUINTFIU ASHRAE 90.1 2010 HUeimuadIniunsasalusunsusingg dmsuinisinass
wa v TUsunsulungy EnergyPlus BLAST wag DOE-2 Felusunsudldlun1sidonsed laun TWswnsy

VisualDOE lungu DOE-2 lngiiderimun Ao

- 180951897 U UUA 8,760 FILUg Aol
- luwsiagdaluanisldnu annsadsdgunsalssuunngg Tunnsneiulsd

- $reewma lnonsuadulaunisuiuemeanaslounsldaosnneala
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[

Feu3de il ianudAgyiuwasaimiigagluiesiivinnisfine dadulunisinasswansly
WA FYINITTIaRsaNIzdIuYIiRsivinA1sAnwIYINTY Taeviinisasaaneg Tudiunsalid@neii
AnsaiisazNounadluanuazeige (Proposed) WutAsaiu nsdldnwiilidnisfinssisasiounas

(Baseline) WimSeuLfigUAINULANAINIIAIUNIS RTINS 191

uonantNTanldna UL Minimum Energy Performance tagwnesniuulaiiuse@ndnim
g9n9111MIZ1U ASERAE 90.1.2010 §eanunsavinaguuulusiate Optimized Energy Performance 1

AN5197 7

a3t 7 seduazuuuiildluiade Optimized Energy Performance nusnaust LEED V4
(‘1‘71'm : LEED V4, U.S. Green Building Council, 2014)

New Major Core and Points Points Points
Construction | Renovation Shell (except Schools, | Healthcare School
Healthcare

6% 4% 3% 1 3 1
8% 6% 5% 2 4 2
10% 8% 7% 3 5 3
12% 10% 9% 4 6 4
14% 12% 11% 5 7 5
16% 14% 13% 6 8 6
18% 16% 15% 7 9 7
20% 18% 17% 8 10 8
22% 20% 19% 9 11 9
24% 22% 21% 10 12 10
26% 24% 23% 11 13 11
29% 27% 26% 12 14 12
32% 30% 29% 13 15 13
35% 33% 32% 14 16 14
38% 36% 35% 15 17 15
42% 40% 39% 16 18 16
46% 44% 43% 17 19 -
50% 48% a47% 18 20 -
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242  TUSHNSUABUNANDS UNITINADINANT IINEI9TY

Wswnsulunisdraemanisldndeu auisawdadungulavatengu wu Wsunsulungu
EnergyPlus 1w 1Uswnsu Open Studio, Design Builder tJusiu Tsunsulungu BLAST uazldsunsuly
nga DOE-2 1 TUsunsa eQuest, VisualDOE Liusiu Falusunsuudagngusnilszuunshauiiuangis
Al TunuAdeilldlusunsy visualDoE Fadulusunsulungu DOE-2 Waundulay Lawrence Berkeley
National Laboratory's Simulation Research Group @5UNTENTINENUVBIUTENAANTTOITNN e
Juldsunsumeuiinmesdmsunisesniuuanasusendanadsnu lnganmnsamuananisldndsnunay
Foyaifertunisldaueinis 1wy szuvdiuenmia ssuuiasaing nudaedesldsegneluenas Taed

nswenlestoyadiuinanvaslusnIufagui 25

VisualDOE Interface

e l

Project @— VisualDOE VisualDOE
> File — Library Reports
J and Graphs
DOE2 s=—p
Input File g
DOE-2 l

Weather ~ DOE-2

Files ! <
Simulation
Engine

v

DOE-2
Output File =

DOE-2
> Reports

Text Processor

DOE-2
Library =

JUN 25 nsireuleateyadiusesvelusunsy VisualDOE

(fian - https://www.researchgate.net/publication/258246511 VisualDOE _-- A Green Design_Tool
, 21 4.9, 62)

TuUsunsu DOE-2 @ BDL Processor Tun1serudeyadiflideutiglusunsy Tnssinisuszanana
foyanisvinuvesiusunsuuszneuse 3 Wsunsuses fagui 26 léun
1. Loads Awanigafuanudeudiiniuainaniwenie aweniing a1snanisidanueinns
seuulasaing [udu
2. HVAC Usznauluse 2 Tusunsuges Taun
2.1 Plant fwanieafuusyansamnsldaiuaes Boilers, Chillers, Cooling Towers
Judu wazmuniistudomdsuazysunadlnihily
2.2 Systems FunaAgiugunsaflugiu Air-side 1wu Fans, Coils 1ugfu

3. ECON fmuasngtualgatgainnistendaanuluainns

1UsHn3u VisualDOE ﬁﬂ%’é’aﬁmsﬂau%a;ﬂammﬂ (Weather Data) 989 US National Weather
Service FailfoyaoiniAvesuszimanaziliowne saudoyaludiu Library adudeyaieafuian

L3 £% J 1 < ¥
29AUIENBUTD981ANS boln Wils Aiu nszan udu


https://www.researchgate.net/publication/258246511_VisualDOE_--_A_Green_Design_Tool
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User Input

: BDL Processor
(Subprogram)

Building Description

!

Simulation

Weather
Data

LOADS
HVAC
ECON

Y

(Subprograms)

v
Output
Reports

STl 26 mIUsvananateyavedlusingi DOE-2
(7l : httpsy//slideplayer.com/slide/14343321/, 21 8. 62)

wiimanvedlusunsy VisualDOE Usenause 6 Wdetdssdmsutoudaya laud

1. Project dwiutloudeyaidowiuisaiulasins wu dogaermea sumisie Wudu
Blocks dmiumsasiagd 3 ff 1esenes uasdoyataniiu wils #h i vesems
Rooms dmiunstioudeyaiieaiusziamsling ssuuuasainanielu

Facades dwiuilaudeyaifsiuiudensinms desdauazaiuiiv

Systems dwfuteudeyaingifiussuuliveinia

S

Zones dwulautayainediunisvyuisuvesena

File Edit o 5 i Organi Tools Help
0o i t || Blocks | Rooms | Facades | Systems |  Zones
: Project Name [THESIS 60wAWH Energy Analyst |
Addiess |
él Desciption (DEFAULT S UNIT TEMPLATE
@
i
a, EraBult [198910 present = Front Azenuth g degrees
? Cﬁna.hZDne bkkS3 .I Add SIieE)euhm 0 m
0 @ Holiday Set [Gificial US - DiscountRale [5 | %
North Progect Life Cycle 70 years
Enetay Resources
1 of Meters Utility Rates
Electriciy [ =] [mEaTOURL =l
{27 | FYp——

Buldng statistics (accurate after simulations are run, Area in m?)
Gross Floot Area: 108 ondiioned Floor Area: 108
Window Area: 11 Skylight Area 0

Overall Window Wall Ratio: 8.5%

North WWwWH: 39,
| show3d view | NorrNaith WWR: 0.0%

C:AUsers\PM\D esktop\thesi: doe EDvawr\thesis.gph Noth30LS X=13 |¥=14 |SIUnits 5/10/2019

SUT 27 wihwidnueslusunsy VisualDOE


https://slideplayer.com/slide/14343321/
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243 @1 OTTV was RTTV

A1 OTTV (Overall Thermal Transfer Value) #38ANNNSENEMAIINSDUVBINTDUDIAT kAT A1
RTTV (Roof Thermal Transfer Value) #30f1n138181MAN158UY0IMEIA181A1S AIUNYMNNEDIANSHID

nseusnEnaIu ladnsimualilinisawinya 2 A1aenand Inelinsivun qawse 8

M13799 8 A1 OTTV wag RTTV AunguangeIn1ssien1sousnena 19y

(731 : w1 UnylAin1ToRNKUUDIASLIENTITEYSNENE Y W.A.2552)

Uszaneians OTTV (Watt/m?) RTTV (Watt/m?)
douAnen dneu <50 <15
T5aumsan AugnITen @a1uu3nng <40 <12

N9ATINAUAT 91A1TYLLUAY

159050 @01uUngIUIa 2IATYR <30 <10

ASAARIAIALT BULAINIEUDNDIANT FIEU15078U 29 ULAIIUNIINTS @NU150T8AAAINTT
AENAUSDUTIUVBINTDUDIANTEA MINNITBBNLUUAIALDULEININ18UDNkazAelY Ymiiaaneiu

LENAULANANYUDNDIATT

o

A7UIINNTNUNIUITIUN TR MRS

MNNIUMIUISTAN Sk ATeRees luhdenguiifsatungulfertusaadessy
nspenuuuiisaziouuas n1sUssidununmuasaindlaeldinast LEED va siade Daylight uagnis
Uszdfiuvseansnnnislindanuvetenans slimsuieneazdennnuanisdnuiiiiiuan uagsiili
annsafmusfuysiulunside sudsfulsnuausngg ievhnisiasauasssund Taslilusunsy
Rhinoceros — Grasshopper — Ladybug, Honeybee Tools Wennsd@nwfiniuniuinaed Spatial
Daylight Autonomy (sDA) uag Annual Sunlight Exposure (ASE) Tutnauai LEED V4 e Daylight tag
YINITT1BDINALAIUIAMIAINLENTTIUYR (Daylight Glare Probability, DGP) ieUszidiunanisannisii

=% o

LEIUINAT SIUDTIIN1ADINANTIINS 19U P8lUsHATH VisualDOE AoULarnaInIshnsaieadsiouwLas tng

'
P~

INNUITeNRLLNFllTinsAnwAgtuNSIdNuANEEauLaslueIA1sAIUNIY SAuAUNSUSTEIUNE
WENSTTURALN LEED V4 Wade Daylight Tuuszwelne Inefiiiesnisuseifiunasauiunisldiuneiu

wanluULUUR9INY (53159 Bunsiums, 2558)
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uATeilinsAnedannsiudneninnisldnuuasssuri wuamisuniseenuuuLiie i
Uszansawlunsihuassssunidnunldnielueimséinnmu anfiuiinissunamss dailiananulyl
augaAugldnunelueimsnnuasuiam wagilienmsannsadiavoudailessdiiiniminiouen
1§ saudsdamalunisanmsldndanuainnisldieieuenndldedsdiussavsnm Tnstuneulunisise

v
o

Tviavian 5 Junau Lok

3.1 fvuansdinudildlunuide
3.1.1 MUUAGNYUELAZIUINTBIURIBIANTETINUNTIAN Y
3.1.2 fwuasulssazamag fildlunissiaeswasdelusunsuneyfinnes
3.2 §1A0IHALAITTTU IR 9N IAN Spatial Daylight Autonomy (sDA) kag Annual Sunlight
Exposure (ASE) salusinsy Rhinoceros — Grasshopper- Ladybug, Honeybee Tools Lagitasiziina
\emnsdAnundiniunast LEED V4 sfate Daylight
3.3 AALEeNNaIINNTEIRNYIT NN WAZYINNTII8 WARAIUIAAIIINLEISTINTIR (Daylight
Glare Probability, DGP) snglusinsu Rhinoceros — Grasshopper- Ladybug, Honeybee Tools
3.4 fadenuaannsdanuiun funiasdslunisasmansldndany wasinssaes
nanslnasnu aglalusingy VisualDOE
3.5 3R89 AUTIY kavaguna N13UsEIluNas) Spatial Daylight Autonomy (sDA) waz
Annual Sunlight Exposure (ASE) auitnaust LEED V4 %290 Daylight HaLAIUIAAIAINLAISTIUYA

(Daylight Glare Probability, DGP) uagHan1slnasu

3.1 MARUANTUANEIN LT TUIIUIRE

3.1.1 MVUASNEULLASVUINNBIVBIBIATAIUNUNTURNEN

‘v‘hmﬁﬁmsmﬁ’mmmmmigﬁ‘wuaaﬁuﬁﬁwmu’tummﬁﬁwﬂ’mmlumeﬂqumwuwwuﬂi Ingdndu
¥9491AN57MIIN15ANY Fo N1 9.00 WAs A0 12.00 WAT UAZEY 3.00 AT Fe3UT 28 2INNNTAY
Anadsannemsdrnaulunganmnumiuag 3 81a13 16A 81A15 Sathorn Square YuIANY19 9.50
RS 8n 11.00 AT g9 3.00 WA 81A15 Park Venture ¥11an314 8.80 Wwns &n 12.00 g4 3.00 AT Uae

81A15 AlA Capital Center 9uAN314 11.00 A5 An 12.30 AT g4 3.00 11T (33453 Bunsiumg, 2558)
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Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00
10.00
12.00
14.00
16.00 0.37 | 0.38 | 0.38 | 0.39 | 0.39 | 0.39 | 0.38 | 0.38 | 0.37 | 0.37 | 0.35 | 0.35
18.00 0.23 | 0.24 | 0.25 | 0.26 | 0.26 | 0.26 | 0.26 | 0.26 | 0.25 | - = -
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fAnzIuaan - AnAersaERauLdIN18UaNn 0.90m. - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00
10.00
12.00
14.00
16.00 0

18.00
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ffnzIuaan - AansRsaziauLdIn1guan 0.90m. Asasviaunasniglu 0.30 m. - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00
10.00

12.00 ‘

14.00 : 0.39 0.39

18.00

0003036 036|031 [oar | 057 03031 036 035

- e I a a o o & A a 0 X A o a
NAITNN 23 ATUANYINUTDUUANNAANZIUDDN FAFIUNUNTDUUAADNUNKNUL 60% LAA

Intolerable Glare 9394781 8:00 1. - 12:00 . WagtAn Disturbing Glare ¥244781 12:00 . - 14:00 U.

v v ' )
a o a SNaa o a

AaaANIY RENNIUNURNAIRIALNOULES NSUNHANIFIFLITDULAINEUBAVUIN 0.90 LUAT WATNTMN

FAAINIAIEEYOULEANNIBUBNIUIN 0.90 LWUAS Lazivdeviouuasnigluauin 0.30 Wns A1 DGP 924an
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dadrununvaulananuiings 100%

A15197 24 USUauuaaunnnn nsaanwnnutestaniaifngiueen dadiufiuiveslasafiununiga 100%

firinzuoen - Lifnnsieasiounss - WWR100%
Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00
10.00
12.00
14.00
16.00
18.00 022 | 023 | 0.23 | 0.24 | 0.24 | 0.28 | 0.26 | 0.25 | 0.24 = = =
firinzSusen - Annsiivaziaunssniuan 0.90m. - WWR100%
Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00
10.00
12.00
14.00
16.00 0.38
18.00 0.23 | 0.24 | 0.24 | 0.25 | 0.26 | 0.27 | 0.27 | 0.26 | 0.25 = = =
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NANZIUDDN — AANIAIFLDULEINIBUBN 0.90m. Asdzvauwaan1glu 0.30 m. - WWR100%

Time/Month
8.00
10.00
12.00
14.00
16.00
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18.00

0.23

0.24

0.24

0.25
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Oct | Nov | Dec
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0.26 | 0.27 | 0.27

0.26
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Intolerable Glare 1396781

1 SNda o a o N
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[

v
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ARV IAIAL Y DULFIN1BUBN
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frnziusanidedld - lifnnsiisaciounas - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00

10.00
12.00
14.00
16.00
18.00
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frnziusandedld - AnfsisazTiauLaINIguan 0.90m. - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00
10.00
12.00
14.00
16.00
18.00

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00
10.00
12.00 0.39
14.00
16.00 0.37
18.00
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NANS197 25 nsdFnsfuTealanefianyYueen dadiuitufiveadndefuiings 60% LAn
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Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00 |
10.00
12.00
14.00
16.00
18.00 0.23 | 0.24 | 0.25 | 0.25 | 0.26 | 0.27 | 0.28 | 0.26 | 0.27 | - - -
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Nrnziuaanidedls — AansisdsiaurdInIguan 0.90m. — WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00
10.00
12.00
14.00

16.00
18.00 0.23 | 0.24 | 0.25 | 0.25 | 0.26 | 0.27 | 0.27 | 0.26 | 0.25 = = =
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WWR100%

frnziusanidedld - AnfsisasviounaINIguan 0.90m. Reasiiauwadsniely 0.30 m. -

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov
8.00
10.00
12.00
14.00
16.00
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18.00 0.23 | 0.23 | 0.24 | 0.25 | 0.25 | 0.26 | 0.25 | 0.25 | 0.24 = =
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Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov

Dec

8.00 0.29 | 0.30 | 0.33 | 0.34 | 0.34 | 0.33 | 0.33 | 0.33 | 0.35 | 0.37
10.00

12.00
14.00
16.00
18.00

0.35




82

eld - Annaedsiiaunaaniguan 0.90m. — WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00

10.00
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14.00
16.00 0.39
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7eld - AansRedioundsniguan 0.90m. Redsvioundanielu 0.30 m. - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
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Peld - Lifnneiedsdiaunas — WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.30 [ 0.30 | 0.33 | 0.34 | 0.35 | 0.35 | 0.34 | 0.34 | 0.36 | 0.39 0.37
10.00
12.00
14.00
16.00

18.00 0.23 | 0.26 | 0.27 | 0.26 | 0.26 | 0.28 | 0.28 | 0.27 | 0.24 = = =

2
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Pdld - Arneafieasiiaunaaniguan 0.90m. - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00 0.30 | 0.29 | 0.33 | 0.34 | 0.34 | 0.34 | 0.33 | 0.33 | 0.35 | 0.38 0.35
10.00

12.00
14.00
16.00

18.00 0.23 | 0.25 ]| 0.26 | 0.26 | 0.26 | 0.27 | 0.28 | 0.27 | 0.25 = = =

2
o

7eld - Aeneiedsiiaunaaniguan 0.90m. Asdsiaunaanialy 0.30 m. - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00 0.29 | 0.29 | 0.32 | 0.34 | 0.34 | 0.33 | 0.33 | 0.33 | 0.34 | 0.37 | 0.39 | 0.35
10.00

12.00
14.00
16.00

18.00 0.23 | 0.25 | 0.25 | 0.25 | 0.26 | 0.27 | 0.28 | 0.27 | 0.25 - - -
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1NAS9N 28 ASAANYINUTRNTAN1ALS dadiununtentanaNuNNTe 100% Jn15iAn
Intolerable Glare ¥3943@1 10:00 U. - 16:00 U. FIWLADUNNTIANDUNWIYY LATAULIGUDITUIAY LAY
1291987 12:00 U. - 14:00 Y. TRFOUNYwAIANTEIAN Tn8TI9Ia7 10:00 U. - 12:00 W. waz 16:00 U.

FIUFOUNGYN1ANAIAIMIAN 1fim Disturbing Glare 4391381 10:00 Y. - 16:00 U. lneA1 DGP In135ana9

' v

v
aa U a 2

INNTUNLURRAIRIAE T oULES NTUNAAAIRIALY

v
a 1%

ALTOULAINIBUBNVUIA 0.90 LUAT warAsasyioukasn1eluvug 0.30 Wes willa1uisoan asauliie

DULAINIBUDNVUIN 0.90 LUAT WAZA TUNANFINIAS

LEIUIARTNG 2 USELNNIUTII8199na17

4.2.6 nsalRnwINUYaAUANIeiAnzIuAnRBeld

dadrununvalnnaNuiings 60%
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157997 29 USUULLAIUINRN ﬂimﬂmﬂﬂ‘l.l‘limL‘lJﬂ‘l/l’lwlﬂﬁlmquLQEJ\‘llm

o

PaUNUNYeLTUnRaNUTINT 60%
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Prnziuandeld - LifnnsisacRioundas - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

800 | 026]027]031]033]033]033]032]032]032]033 032029
10.00 |
12.00
14.00
16.00

18.00 0.31 | 0.33 | 0.3¢ | 0.33 | 0.32 | 0.32 | 0.34 | 0.34 | 0.33 = = =

NANZIUANLABIA — ANAINEZTIDUREINIEUBN 0.90m. — WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00 0.26 | 0.26 | 0.30 | 0.32 | 0.32 | 0.32 | 0.31 | 0.31 | 0.32 | 0.32 | 0.31 | 0.28
10.00 0.39

12.00

14.00
16.00
18.00 0.31 | 032 | 033 | 0.32 | 0.31 | 0.32 | 0.33 | 0.33 | 0.32 = = =
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v v
[

Az unnideald - AnnsisacRoundsniguan 0.90m. tedsviaunaaniglu 0.30 m. — WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.26 | 0.26 | 0.29 | 0.31 | 0.32 | 0.32 | 0.31 | 0.30 | 0.31 | 0.31 | 0.30 | 0.29

10.00 0.39 . . . 0.37
12.00

14.00
16.00

18.00

9597 29 nsdifnsfudealansfirnsTunndedd dnduiiuiivesdasefuiings 60% 1
n154fin Intolerable Glare 4344381 12:00 Y. - 16:00 4. Y24ABUNNTIANTUFDUNUAINUT baziRou
AUYIYUDUABUSUIIAY LAZTINIAT 14:00 U. - 16:00 U. BIUADULNEBI8UDUADURINIAL LazLin
Disturbing Glare 29131 10:00 U, - 12:00 u. pasansd IngA1 DGP finsanasainnsdiilifadaii
avviounas nsaiinndasiouLaINIILaNYLIR 0.90 LIRS LAZNSEITANS W asTouLaInBUaN
3u1m 0.90 WAs wazisasiaunasneluwuin 0.30 was uiliannsaanasaulsiiiin Intolerable Glare 1¢
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o

PAIUNUNYLTUnRBNUNNTS 100%

Prnziuandetd - Lifnneisasioutdas - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.26 | 0.27 | 0.32 | 0.34 | 0.34 | 0.34 | 0.33 | 0.33 | 0.34 | 0.34 | 0.33 | 0.29

10.00
12.00
14.00
16.00

18.00 0.32 | 0.33 | 0.33 | 0.33 | 0.33 | 0.33 | 0.36 | 0.39 | 0.34 = = =
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Az duanidecld - Annsrisasiaundsniguan 0.90m. - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.26 | 0.26 | 0.31 | 0.33 | 0.33 | 0.33 | 0.33 | 0.32 | 0.33 | 0.33 | 0.32 | 0.29

10.00
12.00
14.00
16.00

18.00 0.31 | 032 | 0.32 | 0.33 | 0.32 | 0.33 | 0.35 | 0.38 | 0.33 = = =

Hanzduandecld - AnneisdasRoundsniguan 0.90m. iedzviaunasniglu 0.30 m. - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

800 | 026|026 031|032 033|033 032031032032 031028
10.00 | |
12.00
14.00
16.00

18.00 0.30 | 0.32 | 0.32 | 0.33 | 0.32 | 0.32 | 0.34 | 0.37 | 0.32 - - -
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#1n151Aa Intolerable Glare 4394281 12:00 U. - 16:00 U. WINADUUNTIAUTLADURIVIAL LAZVIIAN
10:00 U. - 16:00 U. YIULADUAULIUDUADUSUINAL WazLAA Disturbing Glare 9291387 10:00 U. Aoy

= A a ! = Ay s o & v ada o & v
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4.2.7 nsalRnynUYaAlan1eidnsIunn

1 i 1 a 1 g q L4
naUNUN Yo UnfaNUNNTY 60%

A15197 31 YSuauuaaunnni nsaldnwnnutastamaidasiunn dadiuiiunvealasaiunungs 60%
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[

frnzduan - Lifensieasiiauwsas — WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.26 | 0.27 | 0.31 | 0.33 | 0.33 | 0.33 | 0.32 | 0.31 | 0.32 | 0.32 | 0.31 | 0.28

10.00

22
[

Prnziunn - HnnsisasRauLaInIguan 0.90m. - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.25 | 0.26 | 0.30 | 0.32 | 0.32 | 0.32 | 0.31 | 0.31 | 0.32 | 0.31 | 0.30 | 0.28

10.00 0.36 | 0.37 | 0.38 | 0.38 | 0.38 0.37 | 0.39 0.39 | 0.38 | 0.37
12.00 0.39 0.39

14.00

16.00

18.00 0.30 0.37 = = =

v v
4

AAnzIuan — AnnsRsdsRauLdIn18auan 0.90m. Aeaziaundsnielu 0.30 m. - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.25 | 0.26 | 0.30 | 0.31 | 0.32 | 0.31 | 0.31 | 0.30 | 0.31 | 0.31 | 0.30 | 0.27

10.00 0.36 | 0.36 | 0.37 | 0.38 | 0.37 | 0.39 | 0.37 | 0.38 | 0.39 | 0.39 | 0.37 | 0.36

12.00
14.00
16.00
18.00
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o
o
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Usznnlugiaiasananle

dadruNunvaulananuiings 100%

A15197 32 USHNauwaaunnsn nsaanwnnutestaniaifasiunn dadruiuntealasoiuiiais 100%
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a

fanziunn - Lifansisaziiaunas - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.26 | 0.27 | 0.32 | 0.34 | 0.34 | 0.34 | 0.33 | 0.33 | 0.33 | 0.33 | 0.32 | 0.29
10.00

12.00
14.00
16.00

18.00

sazRpuLEIN18Uan 0.90m. - WWR100%
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3
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Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.25 | 0.26 | 0.31 | 0.33 | 0.34 | 0.33 | 0.33 | 0.32 | 0.33 | 0.32 | 0.31 | 0.28

10.00 0.38 | 0.39

v U

HAnzIunn - AnnsRedziauwaaniIguan 0.90m. Aeashaunasnialy 0.30 m. - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.25 ] 0.26 | 030 | 0.32 | 0.33 | 0.33 | 0.32 | 0.31 | 0.32 | 0.32 | 0.31 | 0.28
10.00 0.38

12.00
14.00
16.00
18.00
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v v
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4.2.8 nsalfnwnuYaLlanisidnziunnileamile

dadrununvaulananuiings 60%

- = e o a a 9 a 4
15199 33 USUULAIUIAAT NSUANYINUTDUUANINNANZIUANLALNLIALD

o
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v v

Prnziuandeanile - lifnnsRedsiauwsas - WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00

1000 | 037

12.00

14.00
16.00
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frnziuandeuniia - AnnsRedsiaundsnIeuan 0.90m. - WWR60%

Time/Month
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firnziunnideanile - Annsisaziiounanisuan 0.90m. Reazviounasniely 0.30 m. -
WWR60%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00 0.25 | 0.26 | 0.30 | 0.31 | 0.32 | 0.32 | 0.31 | 0.31 | 0.31 | 0.31 | 0.30 | 0.27

10.00 0.36 | 0.36 | 0.37 | 0.38 | 0.38 0.38 | 0.38 | 0.39 | 0.39 | 0.37 | 0.36

12.00

NANS99 33 ASUANWNUTBIUAN AR IUANRYWYLD FRaIUNUNYaUTARDNUNNTS 60%
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92917381 12:00 Y. #a8n9U tngA1 DGP in15anadannnsmnlufnmiisasyioulds nsanfnsaiayiay
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[

frnzdunnideanile - Lifnnsieasiiauwas - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00 0.26 | 0.27 | 0.32 | 0.34 | 0.35 | 0.35 | 0.34 | 0.33 | 0.34 | 0.33 | 0.32 | 0.29

10.00
12.00
14.00
16.00

18.00
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frnziuanideanile - Annaeasiaunasszezdu 0.90m. - WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00 0.25 | 0.26 | 0.31 | 0.33 | 0.34 | 0.34 | 0.33 | 0.32 | 0.33 | 0.32 | 0.31 | 0.28

10.00 0.38 | 0.39

frnziuanideunile - Anneedsiaunasszesiu 0.90m. Aeashaundenialy 0.30 m. -
WWR100%

Time/Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00 0.25 | 0.26 | 0.30 | 0.32 | 0.33 | 0.33 | 0.32 | 0.31 | 0.32 | 0.32 | 0.31 | 0.28

10.00

12.00
14.00
16.00
18.00

a = Y] a a Y a a o X A a R
INM15199 34 NTRANYINUYaLTANIIRANE TUANREWNTD dadIuNuNToLUnfaNUNNT
100% #n154An Intolerable Glare 434381 12:00 U. - 16:00 Y. #anN9l wary9a1 18:00 U. ¥I9hu

fiunanfansngau waziiin Disturbing Glare 939 10:00 u. aeavisl laeaAn DGP in1sanasainnsaiiilyl

v v " Y v
v o a v

ANAIRIFLVDULAT NTAUNRAAIRIFLYDULAINBUBNVUIA 0.90 LUAT BALNTUTNANAINIAIALN DUBES

MeUBNVWIA 0.90 AT wavittaziouuainigluruin 0.30 e ualdaunsoanasauliinalasuinning

2 Yszumle

¥ '
! S8 a

31NA15197 4.5-4.20 N1sfidndrunufiveslasionuiinie 100% duaviliiAawasuinnile

' N & A a XA e \ ° A ' a A i a
winnnsidndrunundealnseiuiings 60% diusuniifiavestendn Tnadon1sinuaiuinni
lnanss neiiemile \Wuiiefifinsiiauasuinadesdian dwiieng Sussnuazfianz funn \Wufiaiifinis

AAUEIUIANIINTEA AUIILNLYDIA9017RE

YanNsrurduveIiasouwas wasivasviaukaaneluninisinfaiy Annninasiinananis
a a v e B = ] | | v a
annsiiauasuianfiiindnielueins uwilinadesviselidwanonisanuasuinniyiniiiags ulasiian ASE

Fadumnrimuadndiuvesiuinlasunaseindlaonseet inumsines LEED Va %de Daylight la
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4.3 N15USLLAUNANIS IINAIU

PnnanFITEluTURUN 4.1 Nan15USEIUNARAISISUARAaE AN laelY sDA way ASE 1Hu
N9 LAz AlASIEiNaLlNeMINIaANYININIULNYT LEED VA %ade Daylight lnafanusininininasenis
anANstondanu lown srusduresiiaasviouwasnIgusn dndluiunvaslnmafiuikga wagsLruaie

99U UNNANFIAIFLTDULAIN1BUDN

NANISIINE9Y 31a895281U5HNTY VisualDOE Fadulusunsuiildlunissrasalse@nsninnig
Tandsnuvese1ns Ineau15adaesUSuunasnunldlussuukasdng seuulsuaInId YINan153Naes

Asldngsnunld azidunanislindsnusused newssuisunisanldndanulussdaznsdlfned

douUnveusaziie FAaLHUNNN 35-42

4.3.1 nsalfnwnuYaaUaniefidiuila

SEPIINTANTNsAnRsisariauLaanaylifnfisariiaunas (Base Case) IngRansanmunNsmAnwIY
WWR60% WWR100%

LN ~
~ o 8
M N N
[(e} ) kD
o)
=)
= s s
) © ©0
< <
I I N N

Tifiadt  sverh0.30 M.azesi 060 Maszeziiuooo m.  WFedt  szeri 0.30 M.aesih 0.60 M. sz 0.00 m.
Taaziiauugs WWR60% WWR60% WWR60% fenzhouuas WWR100% WWR100% WWR100%
WWR60% WWR100%

9,000
8,500
8,000
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2 000
1,500
1,000

500

6,483

5,291

kWh/y
3,209

2, 467
2,467

I 5,426
I 3,209
. 2,467
I | 5
I 3,209
. 2,467
I | -

o

. 3,209
e 2,467

_ . 3,209
[ 3,209
_ I 3,209
s 2,467

M Lights M Equipment m Cools+Fans

A 35 Han1slonasnu nstAnwRugeadanefirue

PNWHUNRT 35 HANTHINFIUY NSAANENUTRUANRALD Tunsainidnduiunvealn

U

v
o

Aoftuings 60% denistindanuludiuatesuiveinia aglutig 5,291 kwh/y 84 5,426 kWh/y uag
nsdnildnduiuiidondasofiuiinis 100% farnsldnganuluduaissdueinia agluvg 6,236
kwh/y §i9 6,483 kWh/y Tagnisidadiuniunigealaneiufinis 100% inludainisldwdseuludiu

winslfuanimgeninnsildndiununtealaseinuiings 60% sguseunas 1,000 kWh/y
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4.3.2 nsalfnynuYaalaniefidnzIusanilaawuila

WWR60% WWR100%

9,000
8,500
8,000
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

kWh/y

o
I 3,209
. 2,467
e 5,648
I 3,209
. 2,467
I 5,436
I 3,209
. 2,467
. 5,349
I 3,209
I 2,467
. 5,329
[ 3,209
I 2,467

© I 6,748
[ 3,209
. 2,467
T 6,577
I 3,209
. 2,467
I 6,448
I 3,209
. 2,467
I 6,339

Tifndt  szesh0.30 MLaesi 060 MLszeziiuooo m.  bFedt  szegi 0.30 M.sesih 0.60 M. szeziu 0.90 m.
fucfiousas  WWR6E0% WWR6E0% WWR6E0% easfiousss WWR100% WWR100% WWR100%
WWR60% WWR100%

M Lights W Equipment H Cools+Fans

3,

BRUNRT 36 NANSEENSIU NSEANYINUTRRUANernL Tusandwile

U

a YY) e Y a) a o a -~ SNaa
MNLNUNUN 36 Namﬂsuwawm ATUANHINUYDUUAN N ANSIUDDNLRAYINUD Iuﬂim‘Vlll

Y

3

A A

dnduiunvostasdenuninis 60% danslaondsuludiuasesuiueinia agluga 5,329 kwh/y s
5,648 kWh/y wagnsalfildndiuiunvealanenunnis 100% dainislandnulugiuniasusuennia
ag/lutng 6,339 kWh/y 84 6,748 kwh/y lngn1sidadiuiunveUadenunins 100% inludiAnisly

nasuluduaesUTuomaginitnisidadiuiunvestnseiiuiaig 60% aguszana 1,000 kWh/y

4.3.3 nsalfnwnuYaLlanieidnsiuaan

WWR60% WWR100%

o~
o~
N
™~

Tifads  seegii0.30 M.sseriu 060 M.szeiuooom.  lifads  sresfiu0.30 m.szaziu 0.60 m.szasiu 0.90 M.
fascHouuas WWR60% WWR60% WWR60% fasTiouuas WWR100% WWR100% WWR100%
WWR60% WWR100%

M Lights B Equipment M Cools+Fans

9,000
8,500
8,000
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

5,454

kWh/y

I 5,878
I 5,668
e 5,522
T 7,030
I 6,868
. 2,467
I 6,732

o

I 3,209
. 2,467
I 3,209
. 2,467
I 3,209
. 2,467
I 3,209
I 2,467
I 3,209
I 2,467
I 3,209
I 2,467
I 3,209
I 2,467
I 3,209

WHUARN 37 HaNSENdsU nsiAnwNuYelaneiangiuaan

U
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PNUHUNIN 37 wansldndsnu nsdlfnwiuteslaniiiansfusen Tunsainddndiununves

Wasefuinis 60% fldnslindanuludiuniessuenia aglutas 5,454 kWh/y fia 5,878 kWhyy

I A A w

waensainddndruiiunveatnsoiiuinis 100% densldndsnuludinunionsfuonie egluyis 6,732

KWhy 81 7,222 kwh/y Tnenisiidadruiiufivesdadefiufinis 100% vilkdanisldmdanuludn

v '
A A

winslFuanimgeninnsiidndiununteataseiuiing 60% aguszuna 1,400 kWh/y

4.3.4 nsalfnwnuYalaniefidnzdusanidaald

WWR60% WWR100%

9,000
8,500
8,000
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

kWh/y

e 5,905
e 5,517
[ 5,428
. 5,410
e 7,350
T 7,113
I e,010
. 2,467
e 6,747

o

I 3,209
. 2,467
I 3,209
. 2,467
I 3,209
. 2,467
I 3,209
. 2,467
[ 3,209
e 2,467
I 3,209
. 2,467
I 3,209
. 2,467
I 3,209

>

Tifd  szerfi0.30 M.ereru 060 Maszeziuogo m.  WRedt  szesfu 0.30 m.serih 0.60 M. szeziu 0.90 m.
fuszfieuuss  WWR60% WWR60% WWR6E0% ussfienuss WWR100% WWR100% WWR100%
WWR60% WWR100%

M Lights B Equipment M Cools+Fans

Qd‘ ¥ L2 S b=1 U 1 a a U a ¥
LHUNAN 38 wan1stanau nsalAnwiudealanisidng Tusenidesla

Y

aa Y o ) PR a a o a v ada o
AINLNUNUN 38 Nam‘ﬂﬁuwa\‘mu ﬂimﬂﬂi“ﬂﬂ‘UsﬁaﬂLU@WWQV]ﬂﬂ%')U@@ﬂLQH\ﬂ@ 1Uﬂim1/lllﬁﬂﬂ'3u

Y

¥
oA A w

Hunveulnrenuiini 60% danisldndsnuludiueiosusueinia egluyis 5,441 kwh/y §a 5,905

kwh/y wagnsalifidadiuiiundeudaseiuiugs 100% dansldndinuludiuaseniuenia oy
Tuas 6,747 kWh/y §ig 7,350 kWh/y lngnisidndiuiundeulaneiuiiuts 100% vinludiainsla

¥

nasnuludeiesUuemagsninmsiidadiunuivesdadenuiinga 60% aeusyanm 1,400 kKWh/y
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4.3.5 nsalfnynuYaalannefidls

WWR60% WWR100%

e 5,829
e 5,666
. 5,620
T 7,261
. 7,061
. 2,467
I 6,901

kWh/y
PNNWWS BTN
oo uIouUIoUIO
[ecle]ololololololele]
[cle]elolololololele]
- 3,209
. 2,467
e 6,114

_ I 3,209
s 2,467

. I 3,209
s 2,467
I 3,209
. 2,467
I 3,209
s 2,467

I 7,504

I 3,209
s 2,467

. I 3,209
e 2,467

. I 3,209

Tifd  szeri0.30 MLeesi 060 MLszezfiuoco m.  WRedt  szesiu 0.30 mM.sezih 0.60 M. szeziu 0.90 m.
fussfieuuss  WWR60% WWR60% WWR6E0% ussfienuss WWR100% WWR100% WWR100%
WWR60% WWR100%

M Lights W Equipment H Cools+Fans

bS] 39 nanslanasnu nsaldnwnugealanieiala

=

ad Y o e YR N A gv Aao 1 & A a1
Q']ﬂLLN'UQlW] 39 Nam‘ﬂ‘ljwaw’m ﬂiiuﬂﬂ'u’musuaﬁulﬂvmwﬂim SLUﬂimVliJamﬁ'JUWUVlEU@ﬂL‘Uﬂm@

PuN

'
=

uila 60% lannnslandanuludiuaiosusuoinie agfluYae 5,620 kKWh/y i 6,114 kWh/y uagnsel

Aa o

idnduiiuiivoaUnseiiuiind 1009% dansldwdsnmiludnniosZueine a¢/luy39 6,901 kWh/y

84 7,504 kWh/y Tnonisiidadlrufiufidesulndefiudinigs 100% vialdddn1sldwdsauluday
winslfuanimgeninnsildndiununteatasenuiing 60% sguseuna 1,300 kWh/y
WWR60% WWR100%

[e)]
9,000 < <
8,500 I =
= 2
o ~
© )
[e)]
o
i~ N
[(e] o
<
N I I I
sxurEin 0,30 M.3za5Eh 0.60 M.svezin 0.90 M.

8,000
X~
[(e}
<
N
TR srerdn 030 M.sseedh 0.60 M.szestiuogo m.  ldRass

7,500
fussfiouuss  WWR60% WWR60% WWR6E0% ussfiouuss WWR100% WWR100% WWR100%

7,000
6,500
WWR60% WWR100%
M Lights B Equipment M Cools+Fans

4.3.6 nsalRnwINUYaAUANIeRAnSIuANRB LA

41
7,967

6 000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

kWh/y
2, 467

3,209
2,467

3,209
2,467

I 6,685
I 6,451

o

I 3,209
. 2,467
I 3,209
. 2,467
I 3,209
. 2,467
— 3,209
I 3,209

AU 40 nan1slanasnu nsadanwiutealanieidns Junnidesla
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’ﬂJ’]ﬂLLN‘NﬂﬂJ‘VI 40 wan1slananu nsalAnwinugeulanisfirny Tunnide e 1‘14ﬂim‘1’11|ﬁﬂ?|’3u

Y

v
A A

fiufiveudadefiufing 60% flansldndnuludiuniosnfuainia ae/luga 6,226 kWh/y i1 6,685
kwh/y wagnsaliidadiuiiunivesdaseiuiugs 100% da1nsldndinuludiuniensuenia og
Tua9 7,967 kWh/y 19 8,649 kWh/y Tngnisiidndiuniufdenlanefuiings 100% vludanisle

nasnuludiuesesuuenmagsninsidndiuiuivosdasdenuiinga 60% aeusyanm 2,000 kKWh/y

4.3.7 nsalRnyINUYaAUan1eiAnsIunn

WWR60% WWR100%
9,000 S 2 b 2
8,500 " = A ~
8,000 0 o ~ o
7,500 G A 3 2
7,000 © o B
6,500
6,000
5,500
< 5,000
< 4500 3 3 3 3 3 3 3
; ! o o o o o o o (V]
= 4000 5 - B - B =B - B -5 B =B
3,500 < < < < < < < <r
3,000 ~ ~ ~ ~ ~ ~ ~
2,500
2,000
1,500
1,000
500
0

ifnfe s 0.30 MLszesfu 060 M.asasiiuooo m.  lafeds s 0.30 M.szazfiu 060 M.azegiu 0.90 M.
fonsiiouuas  WWR60% WWR60% WWR6E0% wazfiousss WWR100% WWR100% WWR100%
WWR60% WWR100%

M Lights H Equipment m Cools+Fans

AU 41 nan1slanasnu nsaldnwnugealanieiidny Jumn

NUHUYIN 41 wamsldndanu nsalfnwiudealansiany Tuan Tunsdlnddadiunuides

¥ '
1 ] a

Waseiuiinds 60% dansldndanuludiiaiosuueinia aglutis 6,361 kwh/y §a 6,785 kwh/y
wagnsalifidndruiunvesladeiiuinis 100% TAnislindsnuludiunionsueinia aglugas 8,219
kWh/y 14 8,784 kWh/y Tagnisidadiuiundeulamenuyints 100% inludianaslanassnuludiu

winslfuanimgeninnsildndiununteataseiuiing 60% aguseunas 2,000 kWh/y
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4.3.8 nsalRnwInUYaLlanieiidnzdunnileamile

WWR60% WWR100%

9,000
8,500
8,000 ™~

7,500 ©
o
S
{e]
[e)]
Q
o B
<
I N I I

7,000
6,500
6,000
5,500

Lifade  srxfu030 moaesfuoco moazusfiuogom.  WAeds  szarfiu 0.30 m.szasiu 0.60 M.szazEu 0.90 m.
fussfieuuss  WWR60% WWR60% WWR6E0% ussfienuss WWR100% WWR100% WWR100%
WWR60% WWR100%
M Lights M Equipment m Cools+Fans

7,745
57

7,441

7,328

5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

kWh/y
3,209

2,467
3,209

2,467

. 6,101
[ 6,096

o
I 3,209
2,467

| S 6,349
I 3,209
2,467

. I 3,209
2,467
I 3,209
. 2,467
I 3,209
. 2,467

WHuHN 42 wanisldndanu nsdlfnuiudesldamsiians funnidenile

PNBHUNLT 42 HanFNaIU AsaFnwfutaalanesidne Junndeanile Tunsanddnaiy

Y

Wundeulasenunnia 60% danisldndsnuludiuniesusueinia aglugae 6,036 kwh/y fia 6,349
kwh/y wagnsaliiidadiuiiundeudasenunaids 100% da1nsldndnvludiuniesndiuenia og

Tua9 7,328 kWh/y 3 7,745 kwh/y tnenisiidndiuiuiiteslnsefiufings 100% vilvdainastd

¥
=1

nasnuludeiesuuenmageninnsildadiunuivesdasenuiinga 60% aeusyanm 1,400 kKWh/y

PNUAUNIN 35-42 MsildadiuiuivesUasieiuiinianuin uazdumisfirvesteulnifings
& b = v ' o % i = = o § va 1 Y o
Weagviouuad dnalinasauisoiiudiunlaunn aiuan sDA wag ASE iundevilifidinisldndsnuge
muluie lnganansaisesduianinislindsnunnniigalutesian Ae Aanziunn HanyTuanidedsa

PanzTunndeanile Neld Adnsiueandedld Arngiuesn Arnsiueandewnie washiFutamuansu

v
a o a

AMULANAI9YBIAINTIENA Ul UEILATRIUSUBINA 9NNNNSAARIAIEENDULEIN18UBNTL

v
a 13

S2asiULANANY SEUIN9119989N75 lIRARIRNAS Yo ULEINEUDN asAasTiaulkasn1eUDNTdsyasEu

0.30 LWAS ANULANFA1IYBIAININATT AN HINEINUTIUYITENIIedENoULEIN g UBN N SrazEu
0.30 UM kag 0.60 LUAT KALIAIIULANANVDIAININATT ATNNT FINAITU Y ITLRINIAIAL T D ULAS
MuUDNNNSTELEY 0.60 1WA WAz 0.90 LWAT LYUNU FINSNNTLULIUVDIRIAL T DULENN 18 UBNTALINTY

'
Sl

anunsaanAnsiindsulaiinnTunusyezdu ualikalunsanfidatesasion
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U 5

d7UNaNsABUAT UaLEUBLUY

msannsliuasseivilaonmiuassssmidianidlueas Wuisnmemideivaelunmsannis
Tindruresernisadd winslduassssumdluonsmsiinisldlussuadivinyay neldieaiuluau
dostinsliuasseAvgifindy uazliunAuluiviliiAeanuldanenvieifauasuiamiuglioians
TnemsinUsunauasssumalaiinisldinme LEED V4 vade Daylight iunamilunisuseifiuna lnglden
Spatial Daylight Autonomy (sDA) sinundadiuesiuiiviezdeddsunaainedufiomenod Tng
FasldFunassssumietnedes 300 lux Wunategeles 50% ved Inedewiiuieg sy 55% Alasu
LENSITUYIAMIUNUIAINETD LAz Annual Sunlight Exposure (ASE) Farmundndruveiuiinlasu
wasofindlnensasiad Tnefmualiiuilaiy 10% vesiuildnulses annsaiinnuainadu 1,000
lux Ifunanladiiu 250 Falussied

v

NAelavinnsAnwInsAnfeisazviaunaIiuindeInsadneu tnedindng 9 wAs 813 12
wns wazszezaniiuiadinnu 3 wes faduanedsanvunaveaiosdrinaulunganmmiuas Tnsly
A5ANENEALUS Tawn SrariuvreaiedriounasnIguan 3 svay lawa 0.30 WnS 0.60 AT kag 0.90

AT 5288ANRIN1INE WAL 0.50 LWAS LaY 1.00 LUAS 891009 WAL 0 89A1 15 89A1 Lay 30

A%
U a

097 dnaquitufidoulndoNuiings 60% way 100% wavsunsfirvestonlnfiindsiasiouuds 8 fir
loun Airnile ArnzTusenideunile Aanyiusen fanviusendods Arla ArnzTunndecds fa
aruan uasfirnsfunnidoanie udnsAndsisasieutaingluauin 0.30 wes tietisandn ASE
Tufirfineuntsinaeisasviouuas Selslanunsasumunast LEED V4 sde Daylisht I¢ ussleniilngifes
Auanudululalunisaiiuinue Inenissnaswaldlusunsy Rhinoceros — Grasshopper — Ladybug,

Honeybee Tools 1aa5%u Plus

Tl EiNsUSERIUNANSIRALETUIARIANNLEISSSHTR (Daylight Glare Probability, DGP)
pelUsunsu Rhinoceros — Grasshopper — Ladybug, Honeybee Tools 17959U Legacy lnsaaniwa
wiInsAnmasasuLasansuenuarnely lunstheaamsiiauasuinmsesldeins ludiuunaiun
i lAnsanlaiaunemun (intolerable Glare) #ifien DGP 11nn37 0.45 uazuasummdiviilisanlal
aunem1 (Disturbing Glare) difin DGP aglutag 0.40-0.45 uagyinnsuseiliunan1sldndsnu lneanens
Tndsauludiunisldiniesuiveinie Tnavhnsiansanierfunassssusd wasuinn wazn1sle

& Inednaagunside wasdelausuuy Al



99

5.1 #3UNan15Y

5.1.1 wan15Ussiliunanasssuvfnasiansaunlagldan sDA waz ASE Wuwnaat wasiasie

nasewInsaliAnwTiIkunaal LEED V4 siada Daylight

MsUsELUNaBAISITUTIRLarRasanlaeldan sDA way ASE Wunae wazinsnzinawiian
nsdlAnwfisnuLnael LEED V4 %ate Daylight 91nn158A1 sDA 11nn91 55% 21015 LASULEISIIUTIRA
agatias 300 lux WWunateg1aias 50% vaU waz ASE Lilifiu 10% Asaiusadiainuainsiu 1,000 lux

Tondunantaiiu 250 $luaret nefldnls Ao SeuriuvesivasyounaIN1euan susinfannant

v v
Y

WAL B9FUDIE IO dRAIUNUNYDUTUARBNUNHNUY WaLALNUINAYDIY U ANHAGIAIAL Y DULE

AYUBN FIUDINSAARIAIELT DULAIN S LU ALLAL

INWANISANYT YANTEIANYIEAT SDA Humsinasst LEED V4 vt Daylight Wanum wiAn ASE
RunaEiliies 120 nsdl annsalFnw e 336 5@l Fenfiansaenznsafing e TouLas
Moven Snsalfnwrunasiius 114 nsdl 91nnsEANwITmNA 288 N5 AouvnsAndsiasiou
wasneludfiniy Tnendsandansisasounasmeludiufunsdfnwianun 288 nsdiudaiiu vl
SruunsERn v AL 198 990 288 nsdl Tnedsuiunsaldnwitanunsasiunasifiuan

P19%un 84 N5el

mnfiansannuLasfulsesnisinm ssosiuvesisazsiounainieuen dnasiilian sDA
uazA1 ASE anas muszeziuresivasieunasiiunnty luwsarsverfuiiinuilunudsel Ae 0.30 wns
0.60 LwnT War 0.90 lns dnaviilial sDA anas 1-2% mqmsﬁszaz%ﬁma%u 0.30 LuAT d9uAT ASE
LaNa3 1-7% nﬂqﬂ’]iﬁiwzﬁluﬁmnsﬁu 0.30 wazuiy fansdszesiuvesiisasviounasmeuandiun
u ﬁwaium31’]aaﬁuummw%aamﬂ%mmumﬁ%3?1'awhulfﬁ’1gjms°lumms Dunalunisanituiiniely
aaslilasunasmsanas Sedamasion ASE Fevilianunsanumnanest LEED V4 wadia Daylight 167

An91nEa L Tnavinlan sDA waza1 ASE LT ANUSEeERnAIn1anENAIUT

SPRELIES
103U TneszeeRndnantdinaunwananeaiuluauided As 0.50 WHS way 1.00 LWAS duavinlien

v

SDA WALTU 0.5-2% LazAn ASE Winadu 1-4% 11aflin15Anman1anE L nauinaL 0.50 WA tnen1sAnaAd
Aandma gy yiliunvealafegileias ieunasdiuindu Jvuhliuasanansaasiouiuig
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A15799 36 WSsUMBUUSINANSNALEIUIAAT NSEIANINUYaLUanidmile nsallifnmsiteasyiou

wasisn1euenuaznelu neuarraIN1sUSULUABUATLEdBU (Visible Light Transmittance, VLT)

firwile - Lifnnsisaziounds - WWR100% - VLT = 71%

P
[

Time/Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

8.00

0.26

0.27

0.33

0.36

10.00

0.43

0.44

0.40

0.41

0.39

0.35

0.35

0.34

0.32

0.29

0.44

0.27 | 0.30 | 0.33 | 0.32 | 0.28 | 0.25

727
[

fieile - Lifnnsiieasiaunss - WWR100% - WA VLT = 40%

Time/Month| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00 0.23 | 0.24 | 0.26 | 0.28 | 0.30 | 0.30 | 0.29 | 0.27 | 0.27 | 0.27 | 0.26 | 0.24
10.00 0.29 | 0.30 | 0.31 | 0.33 | 0.34 | 0.35 | 0.3¢ | 0.32 | 0.32 | 0.31 | 0.30 | 0.29
12.00 0.32 | 0.33 | 0.33 | 0.33 | 0.34 | 0.34 | 0.33 | 0.34 | 0.34 | 0.33 | 0.32 | 0.32
14.00 0.32 | 0.33 | 0.34 | 0.34 | 0.36 | 0.36 | 0.36 | 0.34 | 0.34 | 0.33 | 0.32 | 0.31
16.00 0.29 | 0.30 | 0.31 | 0.33 | 0.35 | 0.36 | 0.35 | 0.33 | 0.31 | 0.29 | 0.28 | 0.28
18.00 0.21 | 0.21 | 0.22 | 0.23 | 0.24 | 0.26 | 0.26 | 0.23 | 0.22 | - -

o
o

A15199 37 WSsuiguUSUIUNSIAALEIUIARAT NSEANYINUTRNTAN9RdnLIuaan NSl biRnfaia
ayvioulavinIgusniarnelu naulaznain1sUsullasuALasdasu (Visible Light Transmittance,

VLT)

firnzTuoen - lifnAsieaztounds - WWR100% - VLT = 71%
Time/Month| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00
10.00
12.00
14.00
16.00 0.39 | 0.38 | 0.40 | 0.41 [ 0.42 [ 0.42 | 0.40 | 0.41 | 0.39 | 0.38 | 0.36 | 0.36
18.00 0.22 | 023 | 0.23 | 0.24 | 0.24 | 0.28 | 0.26 | 0.25 | 0.24 | - - -
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firnzuoen - lifnnsieaziiouunds - WWR100% - wasudn VLT = 40%
Time/Month| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
8.00
10.00
2o [o3s 038|035 055 | 036 039 035
14.00
16.00
18.00

A15799 38 WisuguUSUIaNSNALEIUINAT SaANWNUYaLlansidne Juaan NMRAnNAIRIELIDU
LEINBUBNTEELEY 0.90 LWUAT WarHIdsauLaINgluIWIA 0.30 LWUAT NOULAYUAINITUSUUABUAILES

donu (Visible Light Transmittance, VLT)

ffnziuaan - AnfssELiauLEIN18UaN 0.90m. Asdziauuadeniely 0.30 m. -
WWR100% - VLT = 71%

8.00

10.00
12.00
14.00

o0 [oar 038 |03 03 |ROYGADY 029 025 037 | 036 | 03| 035

18.00

v U
s

PANZIUDDN - ANAIRIELTIDUREINIBUBN 0.90m. Asasiaunaantaly 0.30 m. -

WWR100% - WwWaguen VLT = 40%

Time/Month| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

8.00
10.00
1200 | 035
14.00
16.00

18.00
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AANUIN N HANTIIDDILEITTINYIR 1iamA Spatial Daylight Autonomy (sDA)

waz Annual Sunlight Exposure (ASE) ¥89nsiifinuniiavian 624 nsel

NoLS- Ceiling0°- %sDA | %ASE | /X | Pt NoLS- Ceiilng0°- %sDA | %ASE | /X | Pt
WWR60% WWR100%

North 64.12 | 3.70 N4 2 North 7755 | 3.70 N4 3
Northeast 65.05 | 10.42 X Northeast 81.25 | 10.65 X

East 66.67 19.21 X East 88.89 19.44 X
Southeast 67.13 19.44 X Southeast 90.05 19.68 X

South 68.52 | 14.58 X South 86.57 14.58 X
Southwest 69.68 19.68 X Southwest 91.60 20.11 X

West 70.29 | 27.05 X West 95.14 | 26.39 X
Northwest 66.67 13.66 X Northwest 85.87 14.12 X

NoLS- Ceiling15°- %sDA | %ASE | /X | Pt NoLS- Ceiling15°- %sDA | %ASE | /X | Pt
WWR60% WWR100%

North 64.35 | 3.70 N4 2 North 88.89 | 3.70 N4 3
Northeast 70.14 | 10.42 X Northeast 94.91 10.65 X

East 72.69 19.21 X East 98.61 19.44 X
Southeast 73.84 19.44 X Southeast 97.92 19.68 X

South 73.15 | 14.58 X South 98.38 | 14.58 X
Southwest 73.84 19.68 X Southwest 99.08 19.68 X

West 75.46 | 26.16 X West 99.31 | 26.38 X
Northwest 71.30 13.66 X Northwest 95.83 14.12 X

NoLS- Ceiling30°- %sDA | %ASE | /X | Pt NoLS- Ceiling30°- %sDA | %ASE | /X | Pt
WWR60% WWR100%

North 7222 | 3.70 N4 2 North 95.83 3.70 N4 3
Northeast 74.31 10.42 X Northeast 98.38 10.65 X

East 78.01 19.21 X East 100.00 | 19.44 X
Southeast 78.24 19.44 X Southeast 99.71 19.68 X

South 76.85 | 14.58 X South 99.54 14.58 X
Southwest 79.17 19.68 X Southwest 99.85 19.68 X

West 82.18 | 26.16 X West 100.00 | 26.69 X
Northwest 76.39 13.66 X Northwest 99.54 14.12 X
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0.30m.LS-0.50m.- %sDA | %ASE | /X | Pt 0.30m.LS-0.50m.- %sDA | %ASE | /X | Pt
Ceiling0°- Ceiling0°-

WWR60% WWR100%

North 63.19 0 N4 2 North 75.69 0 N4 3
Northeast 64.35 3.47 N4 2 Northeast 78.70 7.41 v 3
East 65.28 12.04 X East 86.81 16.20 X
Southeast 66.44 11.81 X Southeast 86.11 15.97 X

South 66.45 12.27 X South 84.26 12.73 X
Southwest 67.82 18.51 X Southwest 90.05 19.68 X

West 68.75 18.98 X West 93.75 23.38 X
Northwest 64.82 8.80 v 2 Northwest 81.02 13.19 X
0.60m.LS-0.50m.- %sDA | %ASE | /X | Pt 0.60m.LS-0.50m.- %sDA | %ASE | /X | Pt
Ceiling0°- Ceiling0°-

WWR60% WWR100%

North 61.11 0 v 2 North 75.00 0 v 3
Northeast 63.19 |0 v 2 Northeast 76.85 | 3.94 v 3
East 63.66 11.81 X East 82.87 1597 X
Southeast 65.28 11.57 X Southeast 83.80 14.97 )¢

South 64.81 | 6.02 Wil South 8333 | 1019 | X
Southwest 65.97 14.81 X Southwest 86.11 18.98 X

West 6644 | 1528 | X West 9213 | 1991 | X
Northwest 63.89 3.47 v 2 Northwest 80.79 10.19 ) ¢
0.90m.LS-0.50m.- %sDA | %ASE | (/X | Pt 0.90m.LS-0.50m.- %sDA | %ASE | /X | Pt
Ceiling0°- Ceiling0°-

WWR60% WWR100%

North 60.42 0 N4 2 North 73.84 0 N4 2
Northeast 62.04 0 N4 2 Northeast 76.62 0 N4 3
East 6319 | 1088 | X East 8287 | 1528 | %
Southeast 65.05 7.87 N4 2 Southeast 81.71 12.04 X

South 64.35 4.40 N4 2 South 80.32 8.56 N4 3
Southwest 65.28 10.88 X Southwest 85.19 15.51 X

West 65.74 14.81 X West 89.58 19.44 X
Northwest 62.73 0 N4 2 Northwest 78.00 6.48 N4 3
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0.30m.LS-1.00m.- %sDA | %ASE | /X | Pt 0.30m.LS-1.00m.- %sDA | %ASE | /X | Pt
Ceiling0°- Ceiling0°-

WWR60% WWR100%

North 6296 |0 J | 2 North 76.85 |0 J | 3
Northeast 64.58 | 3.47 v 2 Northeast 79.17 | 7.41 v 3
East 65.51 13.75 X East 86.34 19.21 X
Southeast 66.67 11.81 X Southeast 88.19 15.97 X

South 66.44 | 10.19 X South 85.19 | 14.35 X
Southwest 68.75 15.51 X Southwest 91.20 19.68 X

West 68.29 | 21.76 X West 90.06 | 26.16 X
Northwest 6551 | 7.16 v 2 Northwest 83.10 | 11.57 X
0.60m.LS-1.00m.- %sDA | %ASE | /¥ | Pt 0.60m.LS-1.00m.- %sDA | %ASE | /X | Pt
Ceiling0°- Ceiling0°-

WWR60% WWR100%

North 61.81 0 N4 2 North 76.16 0 v 3
Northeast 62.50 | 2.55 N4 2 Northeast 7894 | 6.48 v 3
East 64.58 11.11 X East 85.42 15.28 X
Southeast 66.20 11.57 X Southeast 86.34 15.74 )¢

South 65.97 | 9.26 v | 2 South 8356 | 1343 | X
Southwest 67.36 15.05 ) ¢ Southwest 87.73 19.44 X

West 67.59 18.06 )¢ West 93.75 22.45 X
Northwest 64.35 | 5.79 N4 2 Northwest 80.76 10.65 X
0.90m.LS-1.00m.- %sDA | %ASE | /X | Pt 0.90m.LS-1.00m.- %sDA | %ASE | /¥ | Pt
Ceiling0°- Ceiling0°-

WWR60% WWR100%

North 60.88 |0 v | 2 North 7454 | 0 J | 3
Northeast 6273 |0 v 2 Northeast 77.78 | 3.01 v 3
East 63.66 | 1087 | %X East 84.49 | 1505 | X
Southeast 65.74 11.11 X Southeast 84.72 13.51 X

South 65.74 8.80 v 2 South 81.25 11.81 X
Southwest 66.67 14.58 X Southwest 87.50 18.98 X

West 67.13 13.66 X West 90.74 21.99 X
Northwest 63.43 | 3.47 N4 2 Northwest 80.10 | 8.80 v 3
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0.30m.LS-0.50m.- %sDA | %ASE | /X | Pt 0.30m.LS-0.50m.- %sDA | %ASE | /X | Pt
Ceiling15°- Ceiling15°-

WWR60% WWR100%

North 67.13 |0 J | 2 North 87.50 |0 J | 3
Northeast 68.52 | 3.47 v 2 Northeast 9144 | 7.41 v 3
East 70.60 12.04 X East 97.22 16.20 X
Southeast 71.53 11.81 X Southeast 97.11 15.97 X

South 7176 | 12.27 X South 95.61 12.73 X
Southwest 72.45 18.52 X Southwest 97.69 19.68 X

West 73.15 | 18.98 X West 98.84 | 23.38 X
Northwest 69.44 | 8.80 v 2 Northwest 95.14 | 13.19 X
0.60m.LS-0.50m.- %sDA | %ASE | /X | Pt 0.60m.LS-0.50m.- %sDA | %ASE | /X | Pt
Ceiling15°- Ceiling15°-

WWR60% WWR100%

North 64.81 0 v 2 North 83.33 0 v 3
Northeast 6759 |0 v 2 Northeast 90.97 | 3.94 v 3
East 69.68 11.81 X East 96.53 1597 X
Southeast 69.44 11.57 X Southeast 95.83 15.71 )¢

South 69.91 | 6.02 v | 2 South 9421 | 1019 | X
Southwest 71.30 14.81 X Southwest 97.22 18.98 X

West 71.99 15.27 X West 98.84 19.91 X
Northwest 68.52 | 3.47 v 2 Northwest 94.21 10.19 ) ¢
0.90m.LS-0.50m.- %sDA | %ASE | /X | Pt 0.90m.LS-0.50m.- %sDA | %ASE | /¥ | Pt
Ceiling15°- Ceiling15°-

WWR60% WWR100%

North 64.35 |0 v | 2 North 81.25 |0 J | 3
Northeast 6528 |0 v 2 Northeast 88.43 | 3.24 v 3
East 68.75 10.65 X East 94.44 15.28 X
Southeast 69.21 7.87 N4 2 Southeast 94.12 12.04 X

South 68.52 4.40 v 2 South 92.82 8.56 N4 3
Southwest 69.68 10.88 X Southwest 96.52 15.51 X

West 71.30 14.81 X West 98.37 19.44 X
Northwest 6713 |0 N4 2 Northwest 9097 | 6.48 v 3
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0.30m.LS-1.00m.- %sDA | %ASE | /X | Pt 0.30m.LS-1.00m.- %sDA | %ASE | /X | Pt
Ceiling15°- Ceiling15°-

WWR60% WWR100%

North 66.67 | 0 N North 8565 |0 J | 3
Northeast 69.21 | 3.47 N4 2 Northeast 9213 | 7.41 v 3
East 71.53 13.75 X East 97.69 19.21 X
Southeast 71.76 11.81 X Southeast 98.38 15.97 X

South 71.99 10.19 X South 95.83 14.35 X
Southwest 73.15 15.51 X Southwest 98.38 19.68 X

West 7407 | 2176 | X West 99.07 | 2616 | X
Northwest 69.91 | 7.18 N4 2 Northwest 95.14 | 11.57 X
0.60m.LS-1.00m.- %sDA | %ASE | /¥ | Pt 0.60m.LS-1.00m.- %sDA | %ASE | /X | Pt
Ceiling15°- Ceiling15°-

WWR60% WWR100%

North 66.44 |0 N4 2 North 84.03 |0 v 3
Northeast 67.59 | 2.55 N4 2 Northeast 90.28 | 6.48 v 3
East 69.68 11.11 X East 96.30 15.28 X
Southeast 70.83 11.57 X Southeast 96.53 15.74 )¢

South 7130 | 9.26 N4 2 South 94.91 13.43 X
Southwest 72.22 15.05 ) ¢ Southwest 97.92 19.44 X

West 7268 | 1806 | X West 99.31 | 2245 | ¥
Northwest 68.75 | 5.79 N4 2 Northwest 93.98 10.65 X
0.90m.LS-1.00m.- %sDA | %ASE | /X | Pt 0.90m.LS-1.00m.- %sDA | %ASE | /¥ | Pt
Ceiling15°- Ceiling15°-

WWR60% WWR100%

North 6528 |0 v | 2 North 8264 |0 J | 3
Northeast 66.44 |0 N4 2 Northeast 89.58 | 3.01 v 3
East 6898 | 1088 | % East 9537 | 1505 | ¥
Southeast 69.44 11.11 X Southeast 95.21 13.51 X

South 69.44 8.80 \/ 2 South 94.91 11.81 X
Southwest 70.22 14.58 X Southwest 97.22 18.98 X

West 71.76 13.66 X West 98.84 21.99 X
Northwest 6759 | 3.47 N4 2 Northwest 92.13 | 8.80 v 3
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0.30m.LS-0.50m.- | %sDA | %ASE | /¥ | Pt 0.30m.LS-0.50m.- | %sDA | %ASE | /¥ | Pt.
Ceiling30°- Ceiling30°-

WWR60% WWR100%

North 7014 |0 N North 9375 |0 J | 3
Northeast 7199 | 3.47 N4 2 Northeast 96.76 7.41 v 3
East 76.39 | 12.04 X East 99.77 16.20 X
Southeast 75.23 11.81 X Southeast 99.31 15.97 X

South 7546 | 12.27 X South 98.61 12.73 X
Southwest 77.08 18.52 X Southwest 100.00 | 19.68 X

West 79.40 | 18.98 X West 100.00 | 23.38 X
Northwest 7361 | 880 N4 2 Northwest 98.84 13.19 X
0.60m.LS-0.50m.- %sDA | %ASE Pt. 0.60m.LS-0.50m.- %sDA | %ASE | (/X | Pt
Ceiling30°- X Ceiling30°-

WWR60% WWR100%

North 6736 |0 v 2 North 92.59 0 N4 3
Northeast 70.61 | O v 2 Northeast 96.30 | 3.94 N4 3
East 73.61 11.81 X East 99.31 1597 )¢
Southeast 74.31 11.57 )¢ Southeast 98.84 15.97 X

South 7315 | 602 | /| 2 South 99.07 | 1019 | %
Southwest 76.62 14.81 X Southwest 98.61 18.98 X

West 77.55 15.28 X West 100.00 | 1991 X
Northwest 7199 | 3.47 v 2 Northwest 98.38 10.19 X
0.90m.LS-0.50m.- %sDA | %ASE | /X | Pt 0.90m.LS-0.50m.- %sDA | %ASE | /X | Pt
Ceiling30°- Ceiling30°-

WWR60% WWR100%

North 66.89 | 0 v | 2 North 90.28 |0 J | 3
Northeast 6852 |0 v 2 Northeast 94.91 3.01 v 3
East 71.76 10.88 X East 99.31 15.05 X
Southeast 7292 | 7.87 N4 2 Southeast 99.07 12.04 X

South 72.22 4.40 v 2 South 97.45 8.56 \/ 3
Southwest 74.07 10.88 X Southwest 99.31 15.51 X

West 7454 | 1481 | ¥ West 99.77 | 1944 | ¥
Northwest 7083 |0 N4 2 Northwest 97.69 6.48 v 3




122

0.30m.LS-1.00m.- %sDA | %ASE | /X | Pt 0.30m.LS-1.00m.- %sDA | %ASE | /X | Pt
Ceiling30°- Ceiling30°-

WWR60% WWR100%

North 7037 |0 N4 2 North 9444 |0 v 3
Northeast 7199 | 3.47 N4 2 Northeast 97.92 7.41 v 3
East 75.69 13.75 X East 99.31 19.21 X
Southeast 75.93 11.81 X Southeast 99.77 15.97 X

South 7523 | 10.19 X South 99.07 14.35 X
Southwest 77.78 15.51 X Southwest 100.00 | 19.68 X

West 80.09 | 21.76 X West 100.00 | 26.16 X
Northwest 74.07 | 7.18 N4 2 Northwest 98.38 11.57 X
0.60m.LS-1.00m.- %sDA | %ASE | /X | Pt 0.60m.LS-1.00m.- %sDA | %ASE | (/X | Pt
Ceiling30°- Ceiling30°-

WWR60% WWR100%

North 6829 |0 v 2 North 92.36 0 N4 3
Northeast 70.83 | 2.55 v 2 Northeast 95.60 | 6.48 N4 3
East 75.00 11.11 X East 99.31 15.28 )¢
Southeast 74.54 11.57 X Southeast 99.54 15.74 X

South 73.84 | 9.26 v | 2 South 9838 | 1343 | X
Southwest 75.69 15.05 X Southwest 99.54 19.44 X

West 77.55 18.06 X West 100.00 | 22.45 X
Northwest 7338 | 5.79 v 2 Northwest 98.61 10.65 X
0.90m.LS-1.00m.- %sDA | %ASE | /X | Pt 0.90m.LS-1.00m.- %sDA | %ASE | /X | Pt
Ceiling30°- Ceiling30°-

WWR60% WWR100%

North 68.06 |0 v 2 North 90.51 0 N4 3
Northeast 6875 |0 v 2 Northeast 95.60 3.01 N4 3
East 72.92 10.88 X East 98.84 15.05 X
Southeast 73.84 11.11 X Southeast 98.61 13.51 X

South 73.61 8.80 v 2 South 97.92 11.81 X
Southwest 75.00 14.58 X Southwest 99.31 18.98 X

West 76.85 13.66 X West 99.77 21.99 X
Northwest 70.83 | 3.47 N4 2 Northwest 96.53 8.80 N4 3
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0.30m.LS+in.LS- %sDA | %ASE | /X | Pt 0.30m.LS+in.LS- %sDA | %ASE | /X | Pt
0.50m.-Ceiling0°- 0.50m.-Ceiling0°-

WWR60% WWR100%

North 60.65 |0 N4 2 North 7431 |0 N4 2
Northeast 62.50 | 3.25 N4 2 Northeast 77.09 | 7.18 v 3
East 63.43 11.34 X East 82.41 13.51 X
Southeast 65.28 | 8.10 v 2 Southeast 83.33 12.29 X

South 64.58 | 7.41 v 2 South 81.25 | 833 v 3
Southwest 65.74 14.12 X Southwest 86.81 18.29 X

West 66.67 | 15.05 X West 91.21 19.68 X
Northwest 62.73 | 3.47 v 2 Northwest 79.17 | 7.87 N4 3
0.60m.LS+in.LS- %sDA | %ASE | /X | Pt 0.60m.LS+in.LS- %sDA | %ASE | /¥ | Pt
0.50m.-Ceiling0°- 0.50m.-Ceiling0°-

WWR60% WWR100%

North 60.19 |0 v 2 North 7361 |0 v 2
Northeast 61.11 |0 v 2 Northeast 7475 | 3.94 v 2
East 62.04 7.64 v 2 East 81.94 11.81 X
Southeast 63.19 | 3.94 N4 2 Southeast 81.25 | 8.10 v 3
South 63.19 3.24 N4 2 South 79.63 7.41 v 3
Southwest 64.58 | 9.42 X Southwest 83.56 15.05 X

West 6412 | 1481 | % West 89.58 | 19.21 | ¥
Northwest 62.04 |0 v 2 Northwest 7731 | 7.64 v 3
0.90m.LS+in.LS- %sDA | %ASE | /X | Pt 0.90m.LS+in.LS- %sDA | %ASE | /X | Pt
0.50m.-Ceiling0°- 0.50m.-Ceiling0°-

WWR60% WWR100%

North 58.10 |0 v | 2 North 7176 |0 v | 2
Northeast 5995 |0 N4 2 Northeast 94.68 | 3.01 N4 3
East 60.88 | 3.71 v | 2 East 80.56 | 8.11 J | 3
Southeast 6250 |0 N4 2 Southeast 79.17 | 8.11 N4 3
South 61.81 |0 N South 7778 | 4.17 v | 3
Southwest 6273 |0 N4 2 Southwest 81.02 | 8.10 N4 3
West 63.43 10.42 X West 86.81 18.75 X
Northwest 60.42 0 N4 2 Northwest 77.31 3.94 N4 3
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0.30m.LS+in.LS- %sDA | %ASE | /X | Pt 0.30m.LS+in.LS- %sDA | %ASE | /X | Pt
1.00m.-Ceiling0°- 1.00m.-Ceiling0°-

WWR60% WWR100%

North 6111 |0 v | 2 North 7523 |0 J | 3
Northeast 6250 |0 N4 2 Northeast 78.01 | 3.94 v 3
East 64.58 | 11.34 X East 84.95 | 13.51 X
Southeast 65.28 10.88 X Southeast 84.26 15.05 X

South 65.74 | 6.71 v 2 South 82.87 | 10.88 X
Southwest 66.67 14.35 X Southwest 87.50 18.75 X

West 67.13 17.82 X West 94.21 22.69 X
Northwest 63.19 | 231 N4 2 Northwest 81.71 | 9.72 N4 3
0.60m.LS+in.LS- %sDA | %ASE | /¥ | Pt 0.60m.LS+in.LS- %sDA | %ASE | /X | Pt
1.00m.-Ceiling0°- 1.00m.-Ceiling0°-

WWR60% WWR100%

North 60.88 | 0 N4 2 North 74.31 0 v 2
Northeast 6134 |0 N4 2 Northeast 7731 |0 v 3
East 65.66 3.28 N4 2 East 82.18 11.34 X
Southeast 64.12 | 6.02 N4 2 Southeast 84.03 10.19 )¢

South 64.35 | 3.47 N4 2 South 80.79 7.64 v 3
Southwest 65.74 | 9.49 N4 2 Southwest 86.34 18.06 X

West 65.51 13.43 X West 90.51 21.99 X
Northwest 6273 |0 N4 2 Northwest 79.17 3.94 v 3
0.90m.LS+in.LS- %sDA | %ASE | /X | Pt 0.90m.LS+in.LS- %sDA | %ASE | /X | Pt
1.00m.-Ceiling0°- 1.00m.-Ceiling0°-

WWR60% WWR100%

North 5926 |0 N North 7431 |0 J | 2
Northeast 60.19 |0 N4 2 Northeast 76.39 0 v 3
East 6373 | 3.24 N East 8125 | 741 J | 3
Southeast 63.66 | 2.78 N4 2 Southeast 80.79 6.94 N4 3
South 63.65 3.24 \/ 2 South 80.09 3.24 \/ 3
Southwest 64.82 532 N4 2 Southwest 84.95 1574 X

West 65.51 13.19 X West 89.12 21.53 X
Northwest 6227 |0 N4 2 Northwest 7755 0 v 3
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0.30m.LS+in.LS- %sDA | %ASE | /X | Pt 0.30m.LS+in.LS- %sDA | %ASE | /X | Pt
0.50m.-Ceiling15°- 0.50m.-Ceiling15°-

WWR60% WWR100%

North 64.58 | 0 N4 2 North 8241 |0 N4 3
Northeast 66.20 | 3.24 N4 2 Northeast 89.35 | 7.18 v 3
East 68.06 | 11.34 X East 96.06 | 13.51 X
Southeast 68.98 | 8.10 v 2 Southeast 95.83 12.29 X

South 69.21 | 7.41 v 2 South 9259 | 833 v 3
Southwest 70.37 14.12 X Southwest 96.76 18.29 X

West 71.30 | 15.05 X West 98.38 | 19.68 X
Northwest 68.75 | 3.47 v 2 Northwest 9329 | 7.87 N4 3
0.60m.LS+in.LS- %sDA | %ASE | /X | Pt 0.60m.LS+in.LS- %sDA | %ASE | /¥ | Pt
0.50m.-Ceiling15°- 0.50m.-Ceiling15°-

WWR60% WWR100%

North 6296 |0 v 2 North 7940 |0 v 3
Northeast 65.05 | 0 v 2 Northeast 85.88 | 3.94 v 3
East 67.13 7.64 v 2 East 95.37 11.81 X
Southeast 6759 | 3.94 N4 2 Southeast 93.75 | 8.10 v 3
South 66.90 3.24 N4 2 South 91.90 7.41 v 3
Southwest 68.75 9.42 N4 2 Southwest 96.06 15.05 X

West 69.44 | 1481 | %X West 97.22 | 1921 | ¥
Northwest 6574 |0 v 2 Northwest 90.05 | 7.64 v 3
0.90m.LS+in.LS- %sDA | %ASE | /X | Pt 0.90m.LS+in.LS- %sDA | %ASE | /X | Pt
0.50m.-Ceiling15°- 0.50m.-Ceiling15°-

WWR60% WWR100%

North 61.11 |0 v | 2 North 7940 |0 J | 3
Northeast 6250 |0 N4 2 Northeast 8333 |0 N4 3
East 65.97 3.70 \/ 2 East 92.36 8.10 N4 3
Southeast 66.67 |0 N4 2 Southeast 93.06 | 8.10 N4 3
South 65.51 0 \/ 2 South 87.50 a.17 \/ 3
Southwest 6852 |0 N4 2 Southwest 95.37 | 8.10 N4 3
West 68.29 10.42 X West 96.76 18.75 X
Northwest 64.35 0 N4 2 Northwest 88.66 3.94 N4 3
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0.30m.LS+in.LS- %sDA | %ASE | /X | Pt 0.30m.LS+in.LS- %sDA | %ASE | /X | Pt
1.00m.-Ceiling15°- 1.00m.-Ceiling15°-

WWR60% WWR100%

North 6528 |0 N4 2 North 84.03 |0 N4 3
Northeast 66.90 | 0 N4 2 Northeast 90.51 | 3.94 v 3
East 69.68 | 11.34 X East 96.76 | 13.51 X
Southeast 68.52 10.88 X Southeast 96.30 15.25 X

South 70.37 | 6.71 v 2 South 94.44 | 10.88 X
Southwest 70.83 14.35 X Southwest 97.45 18.75 X

West 72.69 17.82 X West 98.61 22.69 X
Northwest 68.29 | 231 N4 2 Northwest 9259 | 9.72 N4 3
0.60m.LS+in.LS- %sDA | %ASE | /¥ | Pt 0.60m.LS+in.LS- %sDA | %ASE | /X | Pt
1.00m.-Ceiling15°- 1.00m.-Ceiling15°-

WWR60% WWR100%

North 64.12 0 \/ 2 North 80.32 0 v 3
Northeast 6528 | 0 N4 2 Northeast 86.57 |0 v 3
East 67.82 3.24 N4 2 East 95.37 11.34 X
Southeast 69.68 | 6.02 N4 2 Southeast 95.37 10.19 )¢

South 68.98 | 3.47 N4 2 South 93.06 7.64 v 3
Southwest 69.91 9.49 N4 2 Southwest 97.69 18.06 X

West 7014 | 1343 | X West 97.92 | 2199 | ¥
Northwest 6759 |0 N4 2 Northwest 91.20 3.94 v 3
0.90m.LS+in.LS- %sDA | %ASE | /X | Pt 0.90m.LS+in.LS- %sDA | %ASE | /X | Pt
1.00m.-Ceiling15°- 1.00m.-Ceiling15°-

WWR60% WWR100%

North 63.66 | 0 v | 2 North 80.56 | 0 J | 3
Northeast 65.05 |0 N4 2 Northeast 85.19 0 v 3
East 67.83 | 3.24 v | 2 East 9421 | 741 J | 3
Southeast 6782 | 278 N4 2 Southeast 93.98 6.94 N4 3
South 67.36 3.24 \/ 2 South 91.44 3.24 \/ 3
Southwest 68.52 532 N4 2 Southwest 96.76 15.74 X

West 69.44 13.19 X West 97.92 21.53 X
Northwest 66.44 | 0 N4 2 Northwest 90.74 | 0 v 3
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0.30m.LS+in.LS- %sDA | %ASE | /X | Pt. | | 0.30m.LS+in.LS- %sDA | %ASE | /X | Pt.
0.50m.-Ceiling30°- 0.50m.-Ceiling30°-

WWR60% WWR100%

North 6759 |0 N4 2 North 9120 |0 N4 3
Northeast 68.75 | 3.24 N4 2 Northeast 9583 | 7.18 v 3
East 7315 | 11.34 X East 99.07 | 13.51 X
Southeast 73.38 | 8.10 v 2 Southeast 99.54 12.27 X

South 7222 | 741 v 2 South 9745 | 833 v 3
Southwest 73.84 14.12 X Southwest 99.54 18.29 X

West 76.46 | 15.05 X West 99.77 | 19.68 X
Northwest 70.37 | 3.47 v 2 Northwest 9792 | 7.87 N4 3
0.60m.LS+in.LS- %sDA | %ASE | /X | Pt 0.60m.LS+in.LS- %sDA | %ASE | /¥ | Pt
0.50m.-Ceiling30°- 0.50m.-Ceiling30°-

WWR60% WWR100%

North 65.05 |0 v 2 North 89.35 |0 v 3
Northeast 6713 |0 v 2 Northeast 94.44 | 3.94 v 3
East 71.30 7.64 v 2 East 98.84 11.81 X
Southeast 7176 | 3.94 N4 2 Southeast 98.15 | 8.10 v 3
South 70.14 | 3.24 v 2 South 9583 | 7.41 v 3
Southwest 7176 | 9.42 N4 2 Southwest 99.31 15.05 X

West 7361 | 1481 | X West 99.54 | 1921 | ¥
Northwest 6921 |0 v 2 Northwest 96.53 | 7.64 v 3
0.90m.LS+in.LS- %sDA | %ASE | /X | Pt 0.90m.LS+in.LS- %sDA | %ASE | /X | Pt
0.50m.-Ceiling30°- 0.50m.-Ceiling30°-

WWR60% WWR100%

North 6389 |0 v | 2 North 87.04 |0 J | 3
Northeast 6597 |0 v 2 Northeast 9236 |0 N4 3
East 69.91 | 3.70 v | 2 East 96.99 | 8.10 v | 3
Southeast 69.44 |0 N4 2 Southeast 97.45 | 8.10 N4 3
South 68.52 0 v 2 South 94.44 4.17 \/ 3
Southwest 7037 |0 v 2 Southwest 98.84 | 8.10 N4 3
West 73.15 10.41 X West 99.54 18.75 X
Northwest 68.06 0 N4 2 Northwest 95.83 3.94 N4 3
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0.30m.LS+in.LS- %sDA | %ASE | /X | Pt. | | 0.30m.LS+in.LS- %sDA | %ASE | /X | Pt
1.00m.-Ceiling30°- 1.00m.-Ceiling30°-

WWR60% WWR100%

North 68.06 |0 N4 2 North 9190 |0 N4 3
Northeast 69.91 | 0 N4 2 Northeast 95.60 | 3.94 N4 3
East 73.15 | 11.34 X East 99.07 | 13.51 X
Southeast 73.61 10.88 X Southeast 99.07 15.05 X

South 73.15 | 6.71 v 2 South 97.69 | 10.88 X
Southwest T74.77 14.35 X Southwest 99.54 18.75 X

West 76.39 | 17.82 X West 99.77 | 22.69 X
Northwest 7130 | 231 N4 2 Northwest 9792 | 9.72 N4 3
0.60m.LS+in.LS- %sDA | %ASE | /¥ | Pt 0.60m.LS+in.LS- %sDA | %ASE | (/X | Pt
1.00m.-Ceiling30°- 1.00m.-Ceiling30°-

WWR60% WWR100%

North 66.20 |0 N4 2 North 89.81 0 N4 3
Northeast 68.06 |0 N4 2 Northeast 95.14 |0 N4 3
East 71.06 3.24 N4 2 East 98.38 11.34 )¢
Southeast 7269 | 6.02 N4 2 Southeast 98.61 10.19 X

South 7176 | 3.47 N4 2 South 96.53 7.64 N4 3
Southwest 7239 | 9.49 N4 2 Southwest 100.00 | 18.06 X

West 7384 | 1343 | X West 99.77 | 2199 | ¥
Northwest 6898 |0 N4 2 Northwest 96.99 3.94 N4 3
0.90m.LS+in.LS- %sDA | %ASE | /X | Pt 0.90m.LS+in.LS- %sDA | %ASE | /X | Pt
1.00m.-Ceiling30°- 1.00m.-Ceiling30°-

WWR60% WWR100%

North 65.05 | 0 v |2 North 87.04 |0 J |3
Northeast 66.67 |0 v 2 Northeast 9491 0 v 3
East 69.91 | 3.24 v |2 East 97.92 | 7.61 J |3
Southeast 71.06 | 2.78 N4 2 Southeast 98.84 6.94 N4 3
South 69.91 3.24 v 2 South 96.05 3.24 \/ 3
Southwest 7245 | 532 v 2 Southwest 100.00 | 15.75 X

West 74.31 13.19 X West 99.07 21.53 X
Northwest 6852 |0 N4 2 Northwest 96.53 0 v 3
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NoLS-WWR60% Lights Equipment Cools Fans
North 3209 2467 4047 1379
NorthEast 3209 2467 4233 1415
East 3209 2467 4402 1476
SouthEast 3209 2467 4437 1468
South 3209 2467 4569 1545
SouthWest 3209 2467 4957 1728
West 3209 2467 5022 1763
NorthWest 3209 2467 4698 1651

NoLS-WWR100% Lights Equipment Cools Fans
North 3209 2467 4807 1676
NorthEast 3209 2467 5031 1717
East 3209 2467 5385 1837
SouthEast 3209 2467 5478 1872
South 3209 2467 5591 1913
SouthWest 3209 2467 6362 2229
West 3209 2467 6497 2287
NorthWest 3209 2467 5727 2018
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0.30cm.LS-WWR60% Lights Equipment Cools Fans
North 3209 2467 3960 1346
NorthEast 3209 2467 4082 1354
East 3209 2467 4249 1419
SouthEast 3209 2467 4168 1349
South 3209 2467 4362 1467
SouthWest 3209 2467 4783 1668
West 3209 2467 4869 1710
NorthWest 3209 2467 4581 1610

0.60cm.LS-WWR60% Lights Equipment Cools Fans
North 3209 2467 3991 1316
NorthEast 3209 2467 4025 1324
East 3209 2467 4145 1377
SouthEast 3209 2467 4041 1387
South 3209 2467 4245 1421
SouthWest 3209 2467 4679 1631
West 3209 2467 arrl 1676
NorthWest 3209 2467 4511 1585

0.90cm.LS-WWR60% Lights Equipment Cools Fans
North 3209 2467 3979 1312
NorthEast 3209 2467 4009 1320
East 3209 2467 4096 1358
SouthEast 3209 2467 4094 1316
South 3209 2467 4212 1408
SouthWest 3209 2467 a617 1609
West 3209 2467 aro7 1654
NorthWest 3209 2467 aae67 1569
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0.30cm.LS-WWR100% Lights Equipment Cools Fans
North 3209 2467 ar27 1648
NorthEast 3209 2467 4908 1669
East 3209 2467 5243 1787
SouthEast 3209 2467 5303 1810
South 3209 2467 5411 1850
SouthWest 3209 2467 6180 2166
West 3209 2467 6338 2232
NorthWest 3209 2467 5602 1973

0.60cm.LS-WWR100% Lights Equipment Cools Fans
North 3209 2467 4670 1627
NorthEast 3209 2467 4814 1634
East 3209 2467 5125 1744
SouthEast 3209 2467 5156 1754
South 3209 2467 5263 1798
SouthWest 3209 2467 6028 2113
West 3209 2467 6198 2183
NorthWest 3209 2467 5503 1938

0.90cm.LS-WWR100% Lights Equipment Cools Fans
North 3209 2467 4626 1610
NorthEast 3209 2467 4736 1603
East 3209 2467 5025 1707
SouthEast 3209 2467 5036 1711
South 3209 2467 5124 1777
SouthWest 3209 2467 5899 2068
West 3209 2467 6078 2141
NorthWest 3209 2467 5419 1909
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