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620220064 : Major Architecture
Keyword : National Energy Plan, Net Zero Emisson, Net Zero Energy

MR. Nirundorn CHANAWISES : Design guideline for Net Zero energy
school,case study: primary school for office of the Basic Education
Commission,in Thailand. Thesis advisor : Satta Panyakaew, Ph.D.

This independent study focuses on the design of Net Zero Energy
school buildings using a case study of schools under the Office of the Basic
Education Commission (OBEC) in Thailand. The main objective is to propose the
guidelines for improving the building envelope to reduce energy consumption
and achieve net zero energy, emphasizing the use of locally avilable and
recycled materials to align with the local climate and context. The study
began by selecting school building in the Northeastern region of Thailand,
characterized by hot and dry conditions, particularly in Buriram province. The
results indicate that improving the building envelope by installing PU foam
insulation under the roof with a U-Value of 2.84 W/m2K, using building glass
with a Solar Heat Gain Coefficient (SHGC) of 0.25, installing EPS foam insulation
on building walls with a U-Value of 0.1 W/m?2K, and installing vertical and
horizontal shading devices with projections of 0.60 m and 1.80 m respectively,
can reduce the building's energy consumption by 17.2%. Furthermore, the
installation of 154 solar panels with a capacity of 400 W each on the roof
enables the building to achieve net zero energy status. The building envelope
were analyzed and improved using energy calculation software to determine
the optimal energy usage. The use of local materials and the improvement
of existing buildings not only helps reduce energy consumption but also
promotes learning and community involvement in the development process.
This study concludes that improving the building envelope and using clean
energy can effectively achive net zero energy in school buildings. This
approach can be applied to other schools under OBEC to promote energy

conservation and environmental sustainability in the future.
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2.1.1.3 uningnagmalulaguiuens NANYANG TECHNOLOGICAL UNIVERSITY (NTU)
SCHOOL OF ART, DESIGN AND MEDIA (ADM)
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2.1.2.1 Gando Primary School

fia: www.kerearchitecture.com/work/building/gando-primary-school-3

gﬂm‘wﬁ 16 Gando Primary School

ADTUY: LAEST

U: 2001

amw?i: Gando, Burkina Faso

YUR: 520 sgm

anA1: Community of Gando / Kéré Foundation e.V.

Hildu3us: Community of Gando

S978: Aga Khan Award for Architecture 2004, Global Award for Sustainbale
Architecture 2009

TsaSsulsean Gando @5190uliaveaAInUnelsaseuludnin Boulgou M4
U ca [ a I
nyiueanvesyiiumily wazunlalgmanuazanzasssenisvesernsseunasuidly
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gUmwﬁ 19 Panyaden International School

ﬁmﬁzwww.Archdaily.com
USE¥nan1Uiln: Chiangmai Life Construction
fiud : 782 m?
Y2017
3UNW :Alberto Cosi, Markus Roselieb
Qjmam : Borax, PSC Commercial, Yang Ma Sports Tech
ﬁmﬁﬂﬁaamwu: Markus Roselieb, Tosapon Sittiwong
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FUTSAL & BASKETBALL 25xI3 M. [i]
® MINI VOLLEYBALL 11x5.5 M. [3]
BADMINTON [3.4x6.1 M. [2]

®© © ® ®©6 ® ® ® © ©

BALCONY

o

—_— =
o 2 b ° s
scalo 1200

AREA FLOOR | : 787.30 saM.
AREA FLOOR 2 : 174.60 saM.

TOTAL AREA FLOOR PLAN : 961.9 saM.
TOTAL COVERED AREA : 1027.7 saM

gﬂmwﬁ 23 Layout Plan
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EPS Foam Concrete Sandwich Wall Panel 'V

wivdivuslwudusesy

Us:nousios nulwivesBiuusiiuaessinu, BIuus, nsne
na: EPS Form insaluawlwwauansiwumsdnin:winu
R TAnuwdvdnSesURTAcWITINSINUNIU, Uakdniun
@worssuitiou

AEUTA
« Tuseuldiandu nouidu
« AnnsvlAidusUnsumunisosmstfine
« Touldnun Ansalidne Tusiounoanu
» ¥oufiundwSou na:nuidey
« Joufiunmsutinuvedti
o g@snidlanninsvasiovoiwiv
« awasnurluds:enaldidudannnisivonasl

De

voyaduAtvoswiviiuusiwudusesy
* ADWNIWUINSTIU 60 BL.
* ADUKUN 3 VUIA 7.5, 9 la: 10 BU.
* ADIUGY 240 1Az 280 BU.
o Us:nuionosnwulwivassiuus
« Untin 60-70 NN./AS.U.

AMNISAUNSIOA J 20-30 ksc

snsimsgaBuda 11-13% 18-25% 35-38%
msnulw 33u. 1-2 3. 43U,
msifuides 40-42dB J[ 39-42dB 32-36 dB

@ @onestockhome onestockhome.com
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. QUAUNUANUSDUNA AoadlA1N1sEIAINUTaU (k-value) $[11]
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e ANsIIANNTEUN e auuvliaiug seulinuTeuNui Tanlaewaly

o ety W/mK

a1 [

v = wa <, = % o o 8§ v
o ynfaniinuantinuduauiud sxiirnsihaudeu (k-value) i vildanansa

9

Tdaununvesawinuisadld Anisthanusewdunmuaufiamedsian liauiu

AINUNAUN

d' ™ = i Y] o
A15199 1 WgueuAn k-Value 1992UUNUANNTDY

Insulation Thermal Conductivity
Rockwool 0034 W/mK

ERS 0033 W/mK

PUR 0023 W/mK

PIR 0021 W/mK

* m k-Value sguenguiduaunund
* The Lower k-Value, the better insulation

#is: https://wte.coth

2. AUIUNUANTAUNR AolAINITAIUNTLAIILTEY (R-value) ga[11]
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AuMUALSouTeianVa1e Yl agrduiguNANnNTYUIAWNg Y


https://wtg.co.th/
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P 3P

Joivin R = Insulation Thickness
il Thermal Conductivity

JUA N7 27 @1 R vesawiuiiauiou

fisn: https://wtg.co.th

Y

1U5¥aNSNsa18mANLSoY (U-value) an[11]

® ANFUUSEAYTNIANUMANNSEY B8R USunasanuSeaunlranu g ludiunils

R Value (m?K/W)

Y9491A3UANUATN Inefigaingie1n1AveieaeIiulAneeiy (daundurese

ANUAUMLANNTOU) TUAUANUNUILAZAT K VDIANTIUT Ag

Tmbhedadu W/m2K

a

AduUsEANSAsaNemANLSou (U-Value) 8991 anutduauiuded (msuauiv)

1w

nw

10w
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oo

400

200

a0

M3 2 Graph waninasiUieutiieu A1 U-Value 199auiununuiou

Comparison graph
comparing
insulation types

= LW 0 - PR
[Pobpsocyanus ate)
o (P (Lapanded Polystyrene )
. WALLROC (Rockwool)

—a— et glass/ Glasswool

® - Concrete

- . - - - - -
S0 mm 75 mm 100 mm 125 mm 150 mm 200 mm 250 mm
Insulation Thickness

|

Thermal Resistance ; R value
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2.2.3 Taamiaden
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2.2.3.1 wangunsse
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g‘dm‘wﬁ 28 Gando Primary School, photo courtesy of Erik-Jan Owerkerk
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South North

SUANAN 29 UHIfUANAAIULBNDIANSISEUYE Discovery Elementary School
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5UNM# 30 81A15 Net Zero Energy Building Ne4deans 89ANT um1Ine1aevauLn
Fanihdufeg1afivng weas.g1ungy Yy mmisned Sipanuld iWeswnanunsaiu

AMUSDUY 1A8N15AS19L97 (Shade and Shadow ) iuni9ea1As wasdsuaaslitauanun



39

¢ -

wlg liAansvyuidew wagigmauioununnwatefing neunagdriulugam

aanslasnniatls suduigieandn OTTV vewie1n1s witaguuilyudnuauenaiinis

YSudsulutng wifdansanunsatunsdanlasnayltuselomilonoaunis
2.2.3.3 dilw

Wil dutagildlunisneassluissdumedisenuiu lneausauunldvindu
o v o ¢ ca ' oo 1 Y o A
s Uu man gunsel waznlesiinesineg Nl mheiilulunana Jasliivainvane
susuukazUsslenildaesunnune wennd lilidadufivndulangy awnsadwuildeuld

'
= 1 =

118 Maugnliu wazanunsaugnuawnusiuigndalule Snvisdadimienanunsaiuuly

v A

I Y Y = a o 1 ' =l ¢ o =~ &
L‘U‘u@?‘ﬁ’]i‘lﬂ@ﬂﬂ’w INNTANTYINTURNIDYY ‘W‘U’J’]"LmNNUi%IEJ‘UUﬁWﬂﬁJ@ﬂUiZﬂ’]ﬁMUQﬂEJ

<

annsadniufwensueulnoonled (Co2) Fadulymilnguadanluiagiulsodd
Uszansnm ldlidadianuiangugaiasiinanuamusdings MnrunszuILNIsHaneEe19gn
35 doyailoafuilanainuis Chiangmai Life Construction (CLC) lag Markus
Roselieb Qda&y’w‘%ﬁw Falpsusetannuiennaesuiiifedeaviataus uazlgliilin
THlun1sneadnslsadeu Panyaden International School tiasanilauaulalunu
aotnenssunazadsladlunistaliludusgrann lusulassass leidmnsviesdurinis
mnauariuseaiasulasadlunalastad s lifuiiseuseswda drunssuiinisudn
thu Iindnlidesiulunsdfinuuds mnsesnistoyaiuisamusonldnnuasoa

#1199 Negaly



a0

= |\

=

A=
-

S
O

/X

E‘Um‘wﬁ 32 Model Tassasnsldle Panyaden International School, photo by ArchDaily
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gﬂmwﬁ 33 Model Tassa514ldln Panyaden International School, photo by ArchDaily

E‘Um‘wﬁ 35 p3Alasead19lilli Panyaden International School, photo by ArchDaily
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gﬂmwﬁ 37 1A59183A1 Panyaden International School, photo by ArchDaily
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fndeulatng Aanunsahunldieidunisnawnunislindanuneada wazanuisardu
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2.3.1. WA UREIR1NRE
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INNSAARIYANYAARIUDIASEEU WIaNUNNMLNzaLlULAaza1UN FIkenteaan

Tondudn 3 szuu

® |aaudse1induuuddase (PV Stand-alone system)

g‘lJm‘Wﬁ 40 PV Stand-alone system

31 : Adlansuan i wadiasening

Y

Wuszuuilidesisnnszualniinannisluihvsessuuigluihiugulie]

W Inverter disnUadliihanluinszuanss iunszuaaduiousuldiivaunsalluin
Y

® |aauaseIAnduuURenUIEUUIMUNY (PV Grid connected System)
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UMY 41 PV Grid connected System
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navulglufiaussuunsaelndsuun@16]

® |aauaseINnguUURELRaTY (PV Hybrid System)
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RAS485
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sUnWil 42 PV Hybrid System
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2.3.2. NA99UaN

Tuvnenuiianafinsiansensiuaule feiuauwenaenluledn 2 ssuu

1. N9AUANBUILAUAY (Vertical Axis Turbine (VAWT))

fiavillan Darrieus

sUnmil 43 fefuauuuaunuds (Vertical Axis Turbine (VAWT))

47 ¢ https:/NIURALI NS IUNAUNULAZBUSNENGIIUNTENTHNGNY

Judwiuaunfiunumyuiarluiassainiumsieaeunvesanlunusiu Fawhlrauise

Suadluiuasulayniianms Siies 2 WU fe Aviuauunsied (Darrieus) TaUseRvFULASS
ludseine

[ o
[

wsnluusewarSumg uagiainaugilailed (Savonius) FaUseswgIuATILIA

Fukaus NIFaULUULNUATIUSEANS AnlUnI TR UNS19uAT TUaa11nlunsvene g
uagiazn1senyatuinie Suksau nsimuneglursdinnuaziinnuliseios

Jagtuiimsldnuivwivauwuuinuasioesnn(17]
2. feiuaulwILnuuey (Horizontal Axis Turbine (HAWT))

Judwiuauifiunumyuauuiuiienswesaulaeiluiaduinminiunssan Town
Aeiuaiuatad (Windmills) Asiuauluideduny Aviuausiiavatgluindmsuauin
Aeiuausiia 1, 2, 3, 4 %139 6 hunnamsunannsewaliin Fefeiuaundnlninvde 3 lunia

losunsimunegiesailinawaziinisldnuunnigaludagiuiissnniivssavanmlunis

Wagunawuge[17]
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Fravitsan Windmill falianaeii TulFa s FravlanNEs T

muuaua‘um

Ul 44 AefuauuuIuAUueY (Horizontal Axis Turbine (HAWT))

https://NFUNAIINE T UNA LN ULAZ BTN BN IIUNTENTWNGNY

2.3.3.Na997UTINN

JUAMA 45 WU

1311 1 httpsy//NTURMLUINASIUNALNULAZ DU SN ENAINUNTENTIING 39T

Argfanm iaTuaInnIzuIuNIBesameansunIsuuuleandiau (anaerobic
process) lngtfatanmazdifwiiny (CHA) ussduszneuvdneguszana 50 - 80 %
uentudufrensueulneenled (CO2) wasdlifne H2S, N2, H2 8n Wintles Fedulsanunsn
tharldundsnumaunuld Jagtuasdunisftemisndunssuiunsiudalifedanm
fio thidsanlsanugeamngsy wu Tssnuudfudends lsanudes Tssounalinsstos

Wusu sausiaideannnisuaesdn’ 91nnNszuIun1saInania COD anaduinnii 80 %
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Yy 1
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waglafingdinim 0.3 - 0.5 au.u/Alansu COD Nignindn MeliuiuAnaN vl 1de U

€
€

avUszinn Aeilnuirminnuiou 39.4 winega/ava. aunsaldnaunuhdunils 0.67 dns

Fadsuwimdsanulniin 9.7 KWh[17]

2.3.4.WA99UUN
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1hazanunsanunlguselevidladasiinmsaniuiily eidunisazaunds lnenns
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o

feasadeuvseneUnaififiszaiumnugadundsnudng uasduhdvisludaesesiaiy
tuasesnuialuinds

NSRRI INATUNARIURAZOUSIENaY Idddunuiieannisidiniugedu

1Y

Wawmnaswaniunsuanlwiln 1nglaa niun1saanna19IuUNALNUIINIATINIS T NE N fedl

3. lasanstsmasshaunaidn

Tnsams il manimnaan

sUANA-46 Tasanistaiandsiivunadn

131 : https:/NIURAIING I UNAUNULAL IS NENINUNTENTUNS Y

TasansHa i ngsi vuisan Wunsasradisuruindnuserenainiuanin 1oz

v '
o I~

Wanlaeniseauunaneenaun wsesulugalsalnfdnmessuudsn andnnsewalui

[ %
Y

UIRAIE 200 Alatndduld ww. auisandandsnulnidlasiunady 97.25 audlatne-

[V}
Y

dlus Ineilsglgannissthenseualiisiuiedy 114.785 d1u[17]
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4. lasamsbiindadnsyaunginu

sUNNN-47 Lsalihdugunay AseguunayBunuum

131 : https:/nTURAITINE 1 UNARNULAS BTN EWAINUN TENTUNS 1Y

washsyauvthulagmiiunistugduuuanusiuileduauluyuyy Jagduiiduiu
Tassnslviflmdsdszdung truidsanunsoifuases naandsulniegdiuiy 39 lasenis

[

AMaandnsiy 1,155 Alainm 30UUATASaUNAsUUsElevda 1Y 3,779 ASASaU[17]

2.3.5. NA99UINVYL

sUNM7 48 ameeee Tasliihndsnuree

131 : https:/NSURAIING I UNARNULALBYSNENINUNTENTUNS Y
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MNMTUENUBZIEULAZUNTS AufeuiiAndulddudlundiodaunaieduleth
ion Faagluiiuusuveaadasiudalilin vogldsunmsdndsulnlaiulenalunisinm
AL Iundsnumaunudiunsn Wesnddununisndnlifiuasyadwalsslovidadans
warAunndoniian Tnewthuneveansuanlwihauusy AEDP 2015 ileAugedna
2579 fewdalnihainvesgusulila 500 MW wazvezanamnssy 50 MW a1ndagiu

a o

W.A.2557 THR&INSHART 65.72 MW[17]

2.3.6.Wa99UTIUA

™

SUAMT-49 Mwseee wasuAINIa

17 © https:/NTURAILINEIUNANULAZBUTNENFIIIUNTENTHNG I

wasuTanaldnsdumuilulfise) mssmmiureaiomdsiveendiauetig
< % a 4 v FZ) 1 6 ¥ a % 1
TmsmTouinnsanindiuag mennuseu lunisenindalvgazlildean@iaudiue ui
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3.1.2 Insight

Total Energy

Equipment

.‘ Dominated

Interior
Lighting
Equipment

Heating
AHU

= J0ngs

= Humidification

= Pumps

Infiltration

Wall Conduction
Glazing Conduction

South Solar

West Solar

North Solar
Roof Conduction
Floor Conduction

Mostly
Well Lit

Fans
AHU

= [ones

Cooling
= AHU
= Heat Rejection

= Jones

Other Gas

JUN A 54 maasunmsiuundaulivesenansnsy

fisn; https://www.sketchup.com/products/sefaira

57

Autodesk Insight 360 WHulusunsuiasizsiuseansnmenasidelianuiinuay

FeanseaniuuaAsnusendandsnulainniuiieinsesilodnasstuguastoyanis

AaseUsEaninmenasisiueglu Revit



58

Insight Tideyasdnunaaiuiinifeiunansenuves embodied carbon Tuiasu
Autodesk Insight 360 l¥dmsuiIasmunamnasy EUl dwmsueimsanilnenssulugn

afiedl nsuanawadusuudavlugunuureduea tailuand uansuuiiuiivesiudiaes

(%
Y

Y19 heating loads, cooling loads, tag PV (Photovoltaic)

LA3093l0 Generate V89 Insight @319LUUTIADINITIATIEANSIUANSUNNS
PONLUUDIATIUIALAEY wazdsluuanstulufiusnisnana (Cloud) Insight Fedinisadn

wazUsELUALADNNNTODNLUULALNMADNANAINAANUNDINUITUNARNSA WU TLANS ANA

Julule

® |nsight Solar

d' IS . o a 6 [ a v
1A3943 Insight Solar @ansavinITIATIzvNa R ULas e lavasUszsanlu
o v 6 a cal & 1 dy 4 | a 6 (%
bUURIA DN B\Iaa‘Wﬁ“UaQﬂWi’JLﬂi’]%‘l/ﬁ/]Lﬁ@ﬂLVﬁWU%%LLﬁ@QIUWUWG\WQﬂ'ﬁﬂlLﬂi’]%‘w‘wax‘ix‘i’m
TGNORE] L‘UI‘lJLaEJ’JﬁJ‘Uﬂ’ﬁLLﬁW\‘lﬂ’]‘WL‘fJUﬂ'ﬁ‘lﬁigélJUL‘ﬁULQ@ﬁUUWua’JLL‘U‘UTfI”‘Ia’eJ\‘i 1AgNA150d

INNANTENUVDUANNEEN IR URBUAIN U ANI1AYBITIEN 901N
® |nsight Lighting

el Insight Lighting anulivinn1sAn A 1eiilasadinedInsue1ns @1use

IN13AN®I91A15UTELANANNE 59089 LEED Daylighting[18] tia¥ Illuminance

® |nsight Heating 'and Cooling

\A30493le Insight Heating and Cooling ¥nnsaasgiinisesniuy tneld
EnergyPlus Wiarwmuanisylunisianuiounaznisianudu nananudeunayaiuiu

luwuudnassiugiuiwinlagliniadiodnanesedilis EnergyPlus dnsuiuiioanuuy



59

[T insight 5] X

Audubon_detail 17
S udubon_detai oL R £ O

$65.5

©
.."015.

Building Orieatation (Degrees)

JUNNNA-55 AmLanINan1sAuILnelusingy Insight

i https://www.insight360.autodesk.com

3.1.3 Cove tool

Cove.tool 1JunseanuuudmusifdnsulssanSameesennissansey nsai
A 3 3R wognafassAvanmwisdined adeiusaesiiaantuuasususiiumely 1
11 10 vosan tieanduneuniseeniuy nsldsuusnluRd sy cove tool Theanian
warA g3y éha%gumaumiﬁwmuiugﬂLLUUUgﬂSu (adds-on) Al4audednsy Revit,
SketchUp, Rhinoceros wagdus cove.tool Haelanuiin 3mns waztinimmnnnau

A11150ASILINLATINITVDINULS

cove.tool Ssansaisuiuiunsusunasnulitnunzansu parametric cost uag

1% 1%

(%
U =

Faanunsatoutoyadnlulifdmiu Energy codes Nilldlumauiliavan Juglerasuuudiy

wansnarUsiuiveuTIaIIAIsuULLRAd Sruuziidi facade 0150819590157

wazMsiUSeufigunagns wazdus anunug denuriunislusunsuildssuy BIM 1g gy

9

NAFDILINS


https://insight360.autodesk.com/

60

luvgniseaniuumasiiiuey anUdnuayiaInsiean1snIsiAsIeniedni

TAgUNTLIVIRdinlagaziden MRenTEuyY HVAC MUANF1ai Wagnagnsn1saIuay

| o

AU URnuvartsesnisindeyansiusiuuazUeulilu covetool uagviuinassnaieliugs

9
(%

luiTesiiontns Revit, Rhino %38 SketchUp anldih unuftazasaviusaedinlfousiduie
w3esiledu ieandasilunsesnuuuseaziden cove tool Sauunld OpenStudio
furutugiumsasdeyaluiudiassiifidiuanasianuaiu OpenStudio articulation (itu
nsasmjuinaes) Mt Grelvigldaiaiusiass Openstudio Tnglsidestoudeoyauiiandy
é”saﬁuﬁf]aaﬁ dldannsasenldnsineilagasidualagld EnergyPlus waglduselovi
21N OpenStudio Measures Wlevnsiasigimafiwefiiuduviienisduinnisufos

ANUYDANUAVDIEUNIIUTZANT N INLA8eH LR

@) winoow

VUEI 40 $13/5F R-13 $300/5F
VUEI 50 $13/5F 1
WREG 54 $14/SF R-24 $5.00/SF

SYSTEM P Y
CAMPUS LOOP (CHILLED WATER VAV) 3

SUNMAN 56 AnsIuvedlusunsu cove.tools

fisn: https://www.cove.tools./



61

Emory HSRB 2 - West Facade Extrusion Study Emory HSRB 2 - Daylight, Glare, Shadow

55% Ly 55% B 10% - N—

Window to Wall Daylight Benchmark Glare Benchmark
Ratio

ion Study (West Punched Windows) - 55% WWR, 5'3" x 7'6" Glazing Panels

1on r ml»

Shadow.

35% sDA 29%sDA 30%sDA 25%sDA 24% DA
31% ASE 2% ASE 26% ASE 18% ASE 21% ASE

JUAMT 57 AINUAAINAUUTURY cove.tools

fisn; https://www.cove.tools./

Pacason 420161 gatys
e 148086 gty

5Un1-58 n1suannaduwuunsw

fisn: https://www.cove.tools./

“Framsiiiunsasesn OpenStudio ouil cove.tool aelan1uiin Seans
wSeana wariivsnwdumudsBu (sustainability consultants) §n5EUIUNISKUUASUINAS
fausinassuusaesUssansamdusuluauiinisadrauusaesdifinsasdonuas
WulUmudefmund mivanigosni wauin @usweianing uazeednside” Sandeep
Ahuja F8lauazidamnas cove tool nan1 “dateng3outl cove.tool avaunaliild

Sunlin19in OpenStudio Wayn1531a83 EnergyPlus lalnsasinielulnannasy”



62

Emory CLC I ,: | ,.‘ i
pm o | ‘,:;f:f
- = WH LRSS

2t e
"

e
e
-+

ol | IR
= .E WM‘WW\MH v N £

FUAMI 59 MIUAAINAAILLANE

fian: https://www.cove.tools./

Y ay A

3.2 asudendaide uwaz Tusunsunmaanunly
= d e . 1 4 ¥ 14 U 14 1 < I

Nnuan1sAnwlewi Sefaira Yaglianfasimaanslasgasinsnavlussuy
1t uenanigadlieddudnsummanatlutiunanaiiusazduadunisvhay
I o @& A Y ade o A & A I Aoy 4 X 0 o
Swiuduny deandifgmaenieluswnsuil weosnnidulusunsunldiveduriuiiaes
‘3 4911 2/ d‘ ¥ 1 a ¥ a ¥ !
wugulunisesnuuvavannenssulewunldnudelaeinigseadaguteyaainnisld
A1 ASHRAE waz EnergyPlus Tunismiuiu wangdamsudhundy suideline luniseenuwuu
Wesaudmsuaadeil

Autodesk Insight 1ur3asiienitnisiasizsiniseanwuulagly EnergyPlus wie

1
=1

uualuanausoutazauiy nanausounazanudulunuuiassitugu
munalagldiedesiosianssedalus EnergyPlus iasannlusunsuiifianlddnely
nMafmuAsudege Jalimnnganlunwideluasel Wesndnduazsdedinig

< o 1 é’l = a’lJ a 1 Y1 < o 1
naaasazkaluludnuiudionsigs SamnalusunsutiazAnenlddnaidunisauiuse

ASIlUNTANUIU

Cove.tool HUwuunldanudredsiglaniviin Imns uazgSumuiiy
Uszdnsnnlun1sA1uIu optimize sustainability wag energy efficiency Wiauvegs

Usendaduyuiaziiailuniseaniuulasenis mensviliduneunisasn



63

wuvUT1aaanasnudululnesnluli® cove.tool vanANUTNTUlunsITsIIUAY

Tnsangsasldinainatedluavedradnisniey aurdoiiies 1 Ui wesandu

Svae '

TUsunsulva Fedsladunddnunsvansludsemalne

Y

3.3 RATIZTUNALATINIG

[y

NNNTANNUNETID UaznpReiunenisnsisuseuvesazlsauseu loveasy

9

a

7 malsaseuintunseye Buseuiiagliinnisiu drsiateya wasddlinnusiuiielu

(%
[y

o a = 1 a
NNTNNNUITULULTUDY19A

s

an‘\uﬁl"imﬂ
; L W
v - -
— : \

| imaunnsy e i

WATBANKACHAI SCHOOI
Al

‘Smoking In this ar¢

LA T} TR



#s Ban Talat Monastery

\ /4 Hinaod Gunaa

thuaana

D.PYNB

¥
Y

SlSU5IUINTIUNTEVIY HINITHAUNI

sUnM 61 7

5.0.-30.0. NaWPHAL ATU LU way DA
NNMLEeEnazlEdosmImsnses

andszand gavinws
# Ban Talat Monastery ), 0.a-3.07

o Sinavd Dwnain

daucana

Wat Ban Ka Chal Yai @

Savwnzanolka)

™ Ghunzspdos

Wat Ban Kachai School
0EDLSOUILN=EE

& '/:7Wat Ban Ka'Gival Not
y 20UNUA= O UL
anyszdhd gosen AN @
y a d 6
ALW.-N.2. o 4 ; n.8.443.0. wizovinddoalld
)

W.g.-n.W. Wszaiaddesldanniga

SUN AN 62 1EUMElATANIeTTN Lay dandzlaeseu

64



65

BUBU 1

BNV 2

AN9LAVIN

> .
A &\‘ T DN

Noh (ud ‘

T
f “."’ Google
115,

i

sUN N 63 USunlagsauveslsusyy

PN @ 1 & A ] 1 < & Ao A
PNUHUTINOINIFIZRULA I Hudlaesey dalugastluiuninnisinuasiieu

o (%
Y Y

Vv 1913 n15Ugnd1e uazdes Wudnidng Wieflaaneunaiuifeides wasnaann
MsfeITEse axlinasw 1sdee uazansdne inliAnuant1gna du adu wih smniie

| N = = & = o =
V!ﬂ‘VlN SLUGU'—NLWQ‘U 0.A.-U.A. SZNL‘IJuL’JmL’iEJuLVIJJa?jGWI’lEJLLazﬁaU‘UmEJmﬂ‘Ua\WININL‘JEJu

a o

Pnwwedsauiou svfyuvulnaldes og 3nguAe lug) nans in lsuSeuegfniuguay
WIANAN wazagszning 2nyinu sewiednunseyietes uwaztiumnain nmalsaieuiadu

AUONANNIANYIAUFLIVDI 21Tl

o a v

asedanididunisifivdoyadaus 1991-2021 anmglennavesyssudiianvas

& &

Juuwuuwadou gaumgiliafensUeil 26.7 ssrueadea vive 80 asmmlnusulad Ui

Y

UWuUsEa 1,259 13, 49.6 dwial seeglnanuiduaudgns silvigaseusnnazaanle

& Aa a{' ' U oA A = a
L@@u‘vmLL?NLL@@NWﬂWﬁ@IﬂLLWa%Uuﬂ@L@'E]‘lﬁ?iﬂ{]']ﬂil I@UN?S?JSL'J@']LQ@‘U 10.36 %¥4. 334



321.2 9y. Wagtniiluasnnsavu.deiutiesignretiaumauunsiay 1aie 8.03 vu. 53U

240.83 3. aeavied azlaSuLaAnUSEINN 3,400.14 Y. Wassofeudu 111.8 .

MINT 3 AT NLARIHAREY 9NN USuaui iy Laglasuan

January  February  barch April [V June July August September October Mowember December

FAwg. Temperature °C
(°F)

Min. Temperature °C
(°F1

M ax. Temperature °C
(°F1

Precipitation £ Rainfall

mm (in) ()]
Humidity(%) 52% S6% S6% 1% T2%

Rainy daws (d) 2 2 =} 9 -

Diata: 1991 - 2021 win. Temperature °C (°F), Max. Temperature °C (°F), Precipitation f Rainfall mm {in), Humidity, Rainy days. Data: 15949

- 2018 awg. Sun hours

i - https://en.climate-data.org

A1519% 4 N51wang Climate Weather fiawfau

'F 'C Altitude: 161m Climate: A *C: 26.7 / *F: 80.0 mm: 1259 / inch: 49.6 mm inch
a5 3s F 280 11.0
86 30 F o240 9.4
77 25 F 200 7.9
68 20 160 6.3
59 15 120 4.7
50 10 - 80 3.1
i1 5 40 1.6
be ! 01 02 03 04 05 06 o7 08 09 10 11 12 9 ot

Copyright: CLIMATE-DATA.ORG

i - https://en.climate-data.org



AN 5 NSINLEAIANLRRYTI LAILANT YUY

avy. hours of sun Total hours of sun

11.25 —

10,25 —

9.25

Average daily sunhours per Month

8.25

1 2 3 4 5 6 7 8 9 10 1n 12
Average daily sunhours per Month in Buri Ram, Thailand Copyright © 2019 www.climate-data.org

fiain ; https://en.climate-data.org

A15197 6 NTIULEAITILIAITULAILAALAETIUFDLA DU

awr] hours of sun Total hours of sun
350
-
£
=]
=
g
P 300
=
o
£
[}
2
|
g
250
1 2 3 4 5 6 7 8 9 10 n 12

Total sunhours per Month in Buri Ram, Thailand Copyright © 2019 www.climate-data.org

i - https://en.climate-data.org

67



Tambon Prasat Tambon Prasat

21 AUEYU CLLAEAT

Tambon Prasat

21 AIAN 21 AP

Google

12:00

1 06 08 100214 16 1c 2 4 06 08TI0NNIENNIAN 16 18 -

sUa M7 65 Wumalaasvasneniingluggiou

68



'gﬂmwﬁ 67

- a4

9IATIVUAULUY @U%.105/29 LUUsBLAM

69




gﬂmwﬁ 68 91A13 AUY 105/29 FaLfy 599UUTUUT

70



JUN T 69 B1AsuazviBasEunlasuNSUTUU TN

jg
i 7
iﬁ-
%
g
#

71




72

JUN AN 70 Miosan

; | ) " '

JUAMI 71 vieaSeudaly



73

el' Y a ¢ & s
E‘U.ﬂ']W‘VI 72 ADI0ULHIDILUNLYLIDS



74

el' Y a ¢ & s
E‘U.ﬂ']W‘VI 73 I0ULHDILUNLYLIDS



75

T

41

SUNNH 74 iouSeunun3

P
Ve

JUAMT 75 dafiuihrudy



76

JUA A 76 syuuhay



14

UMY 78 szuuihfuazsesEuedn



78

sUn T 79 suuthalagngsyunein

VRRMNAIUNAITIUFT WU lugluuuvetanasaiuluuiy launsanavaueins
TFuasdlugatagiu Monansdesdinisnadiy dandasiuedasyarainslulsaseu lnavih
myidssiesiu Tunsudludeldun e1vazlinsamumannisniseenwuutng wiidunis

L3 o/ J d' L3 14 ! @V 1
wilvanuanisaliavieninluneu susuussinamannsadamuld unsduiliaunse
novaueawen1siduliegazain Yaenss uazgnavdnuazuilimin dwluiseansly

Y a a oA @ v I 1% 1% Yy A a a ¥ o
WA dinsiefaesesuTuaniadiunlgsinalgluunsies vieaseuiinisinssinay

WAL AL AL LA AL TRIBN A

I

Tuunseliasidunisuansds uazdunsunsiiudeyaainnisussananasmelusunsy

pouunesilou Weduwwmaunsiauuasuiladymauingusyasrvesnuduai

daszIulsialy



79

3.4 AATILARUUDIAT dUY.105/29 10 a9

Uselomivete1as auv.105/29 10 wesil Hestudannsafiaglfiluresiiugiu
dmsulsaouls 1wy viosann Heanued viesdats siesgsznns views. uazsiesianssudun
Dusiu

(%

WUUDIANT aUv.105/29 Wueiasiseu 2 44 tieusey 10 wied wusduduans 5904
YUUU 5%09 TUAaLiaIllnunINg 5 M5 817 9 1A Hseifeamanuldatas Januning

2.40 was snunthisaseuiinasnirquiueanin 1 wes onmsianvandunig

17
I v 1

AvteuRuin 119w nasmvTdgenseiles nilsnedgatudu vun 10 lwuRlues dYes

£
=

LA LLazGdaﬂizmaa’mmasﬁ'mw Nﬂumﬁﬂﬁmugﬂ UIA 1 7% 379U 1.5 Laaluns

FosauaInnTevun 3 daawns qudined Iusuilutosdivdondnsa auntes 1 5/8” x

Y 9

1 5/8” asnunihsingldimaniuaiugy aun 1%7x 3" wua 1.5 Tadwns gnilnnszanta v

6 LAAIAT ?ﬂﬂUUiSQI%LﬁgﬂWU%NEU YUIN 27x 47917 1.5 Taduns vnuliionens wan.

= 2

nianneluldlasaasiaminga C 75 x 45 x 15 x 1.6 fadtuns nyudawiuduldsadiuusiany

1 A dglj I~ c 2/ 1 a a a b ! a a
NUNUUGT 19D nsztlesimundnlounuseu wun 12 Jadiuns 1Iused 3-5 Jaduns



80

!.rck!c__s.weq.?n.cavc Aﬂ..ow:....u._._.:._.n._m__.g.s-
TWEBHB MY NAL LIS T snsnuneu
e ompomL} [ nagronngepy e

— ﬁ,ﬂﬂm\%g
®-

I
v

[
=1

sUNNA 80 wandwlau

U

NUTUAN



81

LBEIIIRPLEALLNBY Awues:»&:rikzr:.

nuGsVIURLAARLILEILIEN A4 sAEnYnGU

eI ol ] nageeno -

ARSI GET
2T

Tavaukn

NUTUUY

¥
&

JUAMT 81 Uang



82

s

AU 1, SUAuN 4

U

|

T —- -

RS > .o -  -- - o e e - h e b

LRI it LeRit ‘o B BiEeaiaies e

IR R be " .- h i P WIBIRIP et i ‘-
P eieieitie e ne . . SE SERRR e L

sUna 82 suU

U



83

SUAMNT 83 SUSU

sUsm n-

Y

2-3,

Y

Y



84

=

R AN A
ealllsesesspalisnsesuseliessecass

1
{

sUAMT 84 SUsA A

U

U



100,

L doemeugeintaastenu
(HBN.3407--2840)

|

| @ |

| .

,I

©

Te @

JUAMA 85 UuukUaumaaa

L —wanumbidinsd s 3 9

TS,

wlaunasan

85



86

WAMGWIGEA TRIL BYED 'ONDUE ‘ONYEOT) NA1 S8 'S0 'SL ‘03N N MUBLELTY|IenRA1NeS IR LS Y
-32.3:3-3;:3&:%&3.:% v

L LeLunL B

IR pngLp g Yo T
Engﬁggggw
AL IUAYIL ey 31 ILBLRT _' BLLS UGN BULE TS RN
BHLITA
TANYE TORLNCO /il
whnzumoundnase  Meixl BRERsaalup ke =
% ’ 1 3 - iatid ) P lq TN
ur e
Yum R ®
vegneoLs FRuglsp
LM ¥RgI2EALEN ELIS

§=gs¢¥—ae=§¢lgrg$
E—S‘ﬂﬁ.:ﬂf gaw_-—wsggc -rﬂbrg-ubﬁnrgcht’f 9

ARG IREIDUE 1GBGLBRATEYIN] KBANEINLSSSRREALEREN NGARUMURTULONGULEEENIY S

(pupppamanta ) nunrunse M 86x unpmsealiunE], RIURORALILURASLY

SLBAELMMIRY

" 020 ar;.._i..s.rv?._
[EMEIBIEBERETING HEUGGHITEN RIBRTISYIMEINGE! SHMISALE 7
Lot 00'L rErS:E.s.rw'i E&:.E!m:ncﬁ—zﬁ:ﬁmc:r-ﬁsﬁ 4

BN s L 370»3.#:&.(!0#‘ 8___.—:;»5-3138
INZISIONTS WGBTS UG SARAUIIRN

o~

3.......5.1:-:3—.{3..12245..
ﬂn..hﬂnwm——.*!#!.gc_uu BlLe :c—— 2.—.'7-!.1-;;“3#

CARTrwwgELURLE:
“ “

Juand

sUn A 86 fsladin

Y



87

UATIGEREA J3UL BV ‘ONIDLE ‘ONVIOT] MAY SE 'BI0 'SL 03N 1N MUt upRE el ugn .!c. v

SAITTLLUCAY

rsvawq-::w&:::?gr:uirgaslrai_g ]

RLERLLL

I S
FUAVILL WL e\ 00f B :.!.ﬂ;r _—. 8 =c¥_—>¢$€u 1! ? ¥l
Py

TNV TOHINOD | it

’ Maxi L lﬂ ) =

& » - MoxZ AL I_ L)
un e
i ® .
wopruaLe , rRughp
&1—%&9&0&398

DBIBLIAL S ORSRENLGH]
gh)..cv-rcaa# nﬂg“—ﬂceggw =H=r§ru§§0w5.‘l>ﬂ 9

b}
A TAY Wi

nduen
I

104]  MBONYIILINLANEULEEN NERCUTLATUIANLALENNIY S
- s e e
020 munapnguLadug

L gt e oux | - 4
L0 001 _.Sc.s.::.n._er.,w& nhagn

YR SN ASUES
JuLe ¢

¢ ol bt 3 LEs -avaw

ERGIR

TS + bt )

5nua§.ﬂ wasnenL sﬁn—g vna_uus.sz: K

¢ -J.J\g__us—a ) nungeeunaE M 98z unsssGaBua] [LMRBRRIALIILY L

]

TREUARIRT
n A

‘ui.z-_.—nn%i?z,ﬁaﬁrs..?-
ugnw!«rvi_...-:u_»-s S UBD SLLENELUp e

CMPRevEELURLE
“~ -

Lod

Lol 3

JuuY

sUnwi 87 faludh

U



88

2= .

3. —t
=, e . o , & ., =& [

TBMATEY, MK, DI, I, Jnwwin
L arlbiedls dedpuet T ety usderminion Sambmme ot fgnis:
et Dt

:

e
—t

e ternasy wower o’
—sarn e 8 i
e R E P p— e

T

e
e o 00 o

11

Tenieg

B veglitern ven W sacon & wemedefugl ret wo s W

s TE R BN N - A e e ¢ B (g

Yorbnsadeating 2 v

Vel | Rty 5'-e B B« SRR |y Reeeningn 1 e (yOnumedy
e s ¥ it halrawey Swhaman gt |

g3 Moy 74 B Reari o <1 Yo ke neweR 4 - | 0

Sadetirim ° - 3 #u il - dnvum Megpunioureg 1w 0 Vednfen 1 g

Bele oy wnadn | ¥ wliedends vy $atrmenantes |y

B liere v o anaoe By el o o i VG P

. e e S N I R — - Enldnen s

U Pefuernieg a1 SO bttt Salvare] Sviasessaate |

dhepne Mty s B Meest € -1 e s semen £ - 1 e
Sttty e | X/ ey bl Ewurmrsey Srpbastey | e

et SO wew A
s wrmdals siegimiaar ol
rening on

3019 11 uayIONAY 12

JUNMAN 88 LuurIeUsEavtneg 1

T L ;
@ | EI '
- . | . ' i
, . drande ) el H 3
e g
s v | | !
wendiah ssoylniensnp 1 g
- s naaprmossszsuston— 1
vilnat sorsa ey vean
B
3 3
e 12
e
E & E L
utlau A Judin
s .
Pt i . 1 1
Fomatech o e | s m
usmatovmriuady Saf vl Wek wheuiuis 0
ot Tt wraned Tt wurderradongs M |
w I l
. wilay
{ I
N )
1a Uam ndn s whemals usale: s
Uy i s winawn sl nen s vzt wn 18 W s ::.mm..‘..-m.ﬁqdmmmmmu-
.. merrman s gleeerta wn s i fsaagrile o, s .
T U A e W— sl sn 1y 0 1L i e mnwsu, et drshpindnborg
s wmh';ﬁ'wkvvrﬁwlﬁnﬁ:'ﬁ . Qe [ p— e 4/0% 1 043"
e mﬂuh{lwﬁ:;mm::‘um . sl e vk v Wapaleds :m:q
¢ - '
wmms robemdn mes o Wi v 1878 U1 LREHDILAY 1
1878 U2 ” i

sUNW 89 wuuveeUsEgnTineng 2



d L S f . [ . ]
R - i
E H
. &
imsnade: sousmmiane dinmndn: SeusmER B
s e annasin swnunundaifupoany 1127 w18 J“T' st s iRy S 1 e w18
unmne s Semsnmarls i s wnsnaotn s qudiesd dnfuphduss o
) IR B 1 s
ol : g -
oy wems -
181 193 WAy 14
o Femuntn g
unsnertiedu 87 soste Tinfs inbatudza
BTntuscined Tdiostimed nraved Tinky sumdenudouge
oM Rt
= \
E‘Uﬂ’]‘W‘V] 90 LLUUYHIYYBILLEN
. Sy o "
RUUNTEATUAT WLUL T dﬂﬁﬂNlN W78 HUILRDA)
. . o8 -
+ T
-+
‘| |
g e =i
i
]
Y
ICASI—T ST PRI — -
Al st ekl
[ S—_
Ty —
- reewrud e i wa Uikimels W 10 1 e
2 ..' o e {.—-l-u-?l«'wru-
- ffasmeguirrtse v 19 wileedn : N o
e — LU S nrariosi 1
et i m S
i i Uin O-O
W . . -
. s 5 0aa Cvyamanas 18- s
.mwwﬂa_oh\-nnmu..wa.-m
s § s vpdalnss 1a

avasnamaferwmn 4 Slalmene 30

- L
penugIinTIeTean 1

W

JUAMT 91 WUUVEIENTEATUALUY 1

89



.
wuunseauan wuy 2 efanumdadiagy)

WUUIENBRYY 3 (HudnTagl)

TarsrreEnin C - 76xa5x15x1 & mm.

@_ sitelazsfunanm
Aimtotetin s Eutetden T, - —
! Huszsemssngiusia | N-” _]—
s 7 ]
sepea | [ ] mv;
Pra—r— N N ] .
hinnion o e Pl o l ! i [k L
3 | . | st
N e g2
T
------------------------------------------ b whdtssdanst
. [ e Y A
;ﬂm_uvru’mnmuﬁ’\ E [ .
= 53 . . :
st sodm, 0w 2 P B
s s 1 sl o . wu1.umum:;5uu..
b v k e e . 1 I t . .
guuauslanaly
A E
Wifataaie [F - ’ :
plutlslemetu
- . .
ssinatasngey g
mraen | wma [
Trusiaih
D WA | socaomm | S0ammn
. S s w10 101 i ') -
vl Bronzzanadriomis) B e [
o ‘ - Ayt e 10 1 milawin < mrurnemdliShaian 20 dey Rl 8-
ﬂlﬂﬂﬁlﬁﬂﬂmiﬁﬁ'ﬂﬂﬂﬂ 2 ssipbigamn 412 - mrvoneoifamusine 10 1 Syl 8-8 g
- i b WS sl 8ia vyl S G R0
< poarnrrsn g 4 o eyt bearen 311
) B ]
'
= \ o
?J‘l.].ﬂ'TW‘V] 92 WUUBENTELATUA 2
g oozom dusud siisduialn
Widsata 2
X T i an e

s e

weegUin @

= gz

@ g ganaqze.

@ ®
imiile €

sUnn? 93 wuuvenedule



91

=3 o

ailé fsuuuuonsiugiuiu ildfauutumindounsiosndls wuuulay
Hauflifiauty fadu Tudusesaduaziman Fdldansafivsfumiufeuluna
nansTuldiin dsenansdeut Deldanzinainarsiu luuinuiuiiunulsuniedaudy
Panananiuaziiuiinaideuiianvesiu iesaniuuasaneserfinglasnse wifsmn
10 wuRiuns aunsouuudlududiludnils niewinaduthisfewsaudouldludn
yeils Uszpmiiang desszunseimafituiediu dedumamnsaldseniifidraniidinsu
lunmmaaesUseanana ﬂ%’mﬂ?{&mi’a@ wazgUdnwalludnnydenareslvianimaielueinis
Tndiesiu annizaihaue (comfort zone)is] Wldanndigaudarssiadusie ndanuy
naden Lﬁaﬂ%’umﬂsﬁwé’wummﬂ%’wé’qmuL{']u@usi (Zero Energy Building)[12] lsidne

£

93U

uny 4

WMIANLUNIT waznanIsIAzidays

(%
' (%

= Y Y a = = 9 = = 4
nsAnwARATdaTEitsyauulunsuSudsidenanassgukuuinsguluase
ang. lunmsannsldndsaunreluaasinlmndugud lnenisldisunsulunisdau wen
o vy i v = a a Y v | a a A aac

nasuslAlilesign Wi sat NN NAI N UaERIAINNTIBENENT Tneiians
Aaraluil
4.1 J/seiiung
4.2 Nan1TIATIENVOYA

Y

4.3 wumensuiulpemsieUsendandanuuasnisimdnunisdonunly



92

4.1 3nsaiiunig
nsAnfiunstuksn agtihgukuvaasasinasianluiuinass udaimuadiian
MINTIENTUTENOUKUY Mvuafian1eemsiulumusmumiedoasnlavinnisdsa

11487 18991 TUTTIUSIATUAIIUNE Y Ynanle FelidudnUshadu

Typical model

@ Building types
v

Setting

@ Locations
® Materials
Update analysis

-

Upload to Sefaira’

W

Weather location

54

Generate model

sUN N 94 135N1sAnTunTg

®
HYAC type: Fan Coil Units sad Central Plant

Baseline @ ASHRAE 90.1-2013 +

sUNW7 95 viudnaeasuluy



§ Sefaira Plugin

& Sefaira  rrergy a0

& Upload to Sefaira

aylight = % -

% Close Daylighting Visualization

Entity Palette

93

Daylighting Visualization

E’l - il Gradient~ g Context +

A Floors (7]

0.85 m Workplane Height

Analysis y p
Running simulation...
School Buriram —Lo 0 g

=Froperties

Total Floor Area

L0/

s my

Gains & Losses Guidance

pact on
Heating

n/a .

&

UNDERLIT

Show Al

1.,38NTUAVDIDIANT

[
Y

2 LADNFLAUIN

3.69A1 baseline

Percentage of occupied hours where illuminance is at least 28 footcandles, me:

asured at 0 85 meters above the floor plate

W 0% W 5% W 50% W 75% 100%

sUaIM? 96 msnaAudtaestulysunsy



94

@ Sefaira Plugin
School = N Buriram -
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Transmittance
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NetZero School Mass Model [IE] 2030 COMMITMENT BB terds
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AHU Design Airflow ~  Cooling Equipment ...~ EUl ~  Annual Energy Cost =
Typical MassModel HWAC System Type
T7Em? i 4539 1y 240.0 ww 137 kwebimziyr $266,780
) VAW - Return Air Package [System v
1. Clone 0 T, Export idf
[+] Copyyouractive concept, then add design changes to compare performance x
Envelope | Shading  SpaceUse  Airside  Water-side  NatVent PV Zoning Peskloads — ZoneSizing | Energy Breakdown | FresArea  Comfort  Plant Sizing
Custorn Inputs 7 Residential ~ Mon-residential Use Cost. O [ Enemy & (O Tarifis [ Area weighted
Facade Glazing Override Clazing Ratie Lch End Use / Energy Mix  Annual / Manthly [) Gomnpare oncepts & Dowrlozd
Assembly U-value 284 | Wim2K window to Wall Ratio 0.00

solar Heat Gain Coefficient (SHGC) | 025

Walls Building Orientation
nesembly e ®
Q Total Energy
Assembly U-value 3.29 wim2kK .| 06 840
b
© kWi per year
Floors
Fisor Finh c
K 2

Ground Floor U-value 183 Wim2K Bullding Rotation a0
Infiltration

Heating Coaling Fans
Infiltration Type AU AU AHU
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Design Infiltration fate 7.2 |m¥mih Hurnidification Zones

sUNM? 102 wansAnuuudleavedlusunsy Sefaira

€ Sefair.

NetZero School Mass Model [ELY 2030 COMMITMENT i
AFIWINLATWAS, Bangkak, TH pioad Frajed =
Weather lacation: THA_NER_Buriram AR 434370 Thive.epn B @
AHU Design Aiflow  ~  Cooling Equipment .. ~ EUI ~  AnnualEnengy Gost
Typical MassModel HYAC System Type @
778 m? 4539 s 2400w 137 ket $266,780

_ WAY - Return Air Package (Systern v
I8 Clone & Del T, Export Idf

sUAMT 103 Td@1 Weather Location
ATAULAINANITAIUIUALLANAITY UEINT Az SUIINMTUSULs S UaRNe1ATTu

anwazsineuuUledvesiusunsy Sefaira 1A download Weather Location anlday

flow WLAUKIUEINNEWY widssuAiwIundnulujuiuluy INLUUIATEIY

woleuan1sAuuLILAIRzISUAUTUAaUN1SUS UL Aana A sauAlusknsulaaels

Tusluswnsy e lavinns download Weather adluundn aziisngaziden

Y Y

a & Ay X Y & a v
Qll@’]ﬂ’]ﬂ‘U@QWU‘VIUU‘UU&J’]I’SIWLUULLU’Wl’NIuﬂ’ﬁE)E)ﬂLL‘U‘U’e]ﬂ@'JEJ



9 PreDesign

= P PreDesign Studies > s5miunizana > Site Context

&5 seasons
x Architectural response

Glazing ratio

Shading
& A
£y Toplighting

& Outside spaces

Study details v

Building type:
School

Gecupancy schedule:
All days 8:00 AV o 4:00 P
Holidays Closed in August

Location:
Ban Dan, Buri Ram, TH

Weather data source:
satelite

@ Auto hide menu

§;§ Site Context

Seasons
3 Architectural response

Glazing ratio

Shading

ﬁff Toplighting

F Outside spaces

Study details v

Builting type:
School

Occupancy schedule:
All days 8:00 AM to 4:00 P
Holidays Closed in August

Location:
Ban Dan, Buri Ram, TH

Site Context

See how the sun and wind affect your site at differenttimes of the year

98

x

Download Report kol

N
< O
% e
% «
Decermber
¢
“k
o=
P
e
Cials
3 &
W @ Frequent detrimental sun  Frequent beneficial sun @ Mainly cloudy, sun passive =3 Seasonal prevailing winds o
o0s 2 Trimbl

g‘UmWﬁ 104 Site Context Guideline

Ban Dan has a tropical savanna climate

Warm to hotwith two equal and distinct seasons including a humid, wet season and a dry season.

Dec 21 to Mar 20 Mar 21 toJun 20 Jun 21 to Sep 20 Sep 21 to Dec 20

TR

Dry season Dry season Wet season
Glorious to hot and dry Muggy to glorious Mu
weather
Avg min Avg max Avg min g max Avg min Avg max

69°F S0°F 78°F 94°F 78°F 91°F

. Usually breezy L, Frequently breezy Mainly breezy
Sometimes calm, rarely 7e Periodically calm, rarely a Gccasionally calm, rarely
strong winds strong winds strong winds

‘ Very low precipitation ‘ Substantial precipitation Abundant precipitation

S 12" over 0 days) OO (14" over 42 days) SO (24" over 64 days)

‘gﬂmwﬁ 105 Season Guideline

(% '

(%
v A o g

Wet season
Glorious to mi

Avg min AvE max

73°F  89°F

'3

277

Mainly breezy
Occasionally calm, rarely
strong winds

Meaningful precipitation
{9 over 31 days)

ALUSWNTNAEINTWURIINUTDWIUMIANAT AN1ARN9991Y Weather Location 11

151097115 download WU



§§<§ Site Context
x Architectural response
Glazing ratio

Shading

fj Toplighting

@ Outside spaces

Study details V4

Building type:
School

Oceupancy schedule:
All days 8:00 AN to 4:00 PM
Holidays Closed in August

Location:
Ban Dan, Buri Ram, TH

%

x Architectural response

Site Context

Glazing ratio

Shading

ﬁ{f Toplighting

& Outside spaces

Study details 7/

Builting type:
School

Occupancy schedule:
All days 8:00 AM to 4:00 PM
Holidays Closed in August

Location:
Ban Dan, Buri Ram, TH

Weather data saurce:
satellite

Dry season
Glorious to hot and dry

Impact of wind on comfort

Calm 25% hrs

Daylight & sunshine

Daily daylight hrs
Az 116 hra

2
ﬁ_
o

Avg daily sunshine 8.3hrs

Ave daily cloud
—

33hrs

Dry season

Calm 25% hrs

Daylight & sunshine

Daily daylight hre
Aug116hrs

Dry seasen

Muggy to glorious

Wet season

99

Wet season

Calm 34% hrs

Daily daylight hrs
Az 127 hrg

I
A

o

Avg daily sunshine 8.2hrs

g daily cloud 45 hrs

Dry season

Calm

349 hrs

Daily daylight hrs
Aug 127 hrs

24_

0

Avg dally sunshine 8.2 hs
avg dally cloud 4.5hrs
—

Heating frequency 0 days
Energy demand

Codling frequency 90 days

Muggy to glorious

w E
S

calm 10% hrs

-

Daily daylight hrs
M 12.7 hrg

2“—
2
o

Avg daily sunshine S3hrs

Ave daily dloud 68hrs

Wet season
Muggy &

Calm 10% hrs

Daily daylight hrs
Aug 127 hrs

24—

0

Avg dally sunshine 5.9 hrs
avg dally cloud 6.8 hrs
—

Heating frequency 0 days
Energy demand

Coaling frequency 90 days

Glorious to mug

Calm 18% hirs

Daily daylight hrs
Az 11.6 brs

2
12—
o

Avg daily sunshine 6.7hrs

fuve daily cloud
—

4.3hrs

Wet season
Glorious to mu,

Calm

188 hrs

Daily daylight hrs
Aug 116 hrs

Avg dally sunshine 6.7 hs
avg daily cloud 49hrs
—

Heating frequency 0 days
Energy demand

Cooling frequency 90 days

Avg daily sunshine 8.3hrs
vg daily cloud 3.3hrs
—

Likely heating & cooling need
Heating frequency 0days
Energy demand
Cooling frequency €9 days
Eneray demand

Air pollution
Typically high or very high
I I

@ #uto hide menu

Sometimes high of very high

Rarely high or very high

g‘UmWﬁ 106 Season Guideline

Energy demand

Mainly high or very high
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%

Site Context

!

Impact of climate on architectural response

Seasons Use this analysis to understand how the climate might inform your architectural concept.

Glazing ratio
=E shading
»

ry Toplighting

@ Outside spaces Frequency (Occupied hrs) Frequency (Occupied hrs) Frequency (Cccupied hrs) Frequency (Occupied hrs)
=] 52% [ 46% [ | 3% 0%

Study details 4 What ic's like: What ic's like: What ic's like: What ic's like:

Buliding type: * Warm but windy * Pleasant or warm  still but chilly * Breezy and chilly

School e * Hot (or hotter) * Breezy or calm, not windy * Breezy and cool « still and cold {or colder}
What most humans want: What most humans want: * Windy but pleasanc What most humans want:

Occupancy schedule:

Al days 8:00 AW to 4:00 PM « Protection from the wind & sun « Tobe outside What most humans wanc: « Shelter from the wind

Holidays Closed in August * To be cool * To enjoy the weather * Shelter when needed * Warmth

* Some connecavity with outside
Location:

Ban Dan, Burl Ram, TH

Archi al response

Best ways for architecture to respond to climate

Glazing ratio
Provide shelter from heat Take the inside outside
Shading « Shaded glazing with solar contral « Large openings to connect inside with outside 4
= Limited unprotected glazing * * Shaded outside areas as alternative to inside space
Gf Toplighting « Efficient indoor cooling systerns ¢ « Larger glazing ratios :)"
« Shaded outdoor areas with fans and possibly misting 1 [ « Shading where needed W {
& Outside spaces 'S & ¢ i 'S & ¢ i
I I
Study details Ve
Bring the outside in Provide shelter from the cold
Building type:
School « Controlled openings for natural ventilation « Well-insulated glazing and envelope
* Sheltered outside spaces like courtyards &atriums * Good control of infiltration
©ecupancy schedule: * Larger glazing ratios * Massings with limited articulation t
Al days 8:00 AM to 4:00 PM + Shading as needed ) * Efficient & comfortable heating systems |
Holidays Closed in August ,’i
JARAgis - JAAS S
Location: —— ——
Ban Dan, Buri Ram, TH
Study details . .
Y 4 When architectural responses are most important
Builting type: 100
hool

Occupancy schedule:

All days 8:00 AM to 4:00 P
Holidays Closed in August
Lacation:

Ban Dan, Buri Ram, TH

# occupied hrs
w
Ed

Weather data source:
Satellite

0
Mar Jun Sep Dec
@ provide shelter from heat 52% Take the inside outside 46% @ Bring the outside in 7% @ provide shelter from the cold < 1% @
® school holidays
@ rutebide menu

sUnnil 107 Architectural Response

Y
(% '

wuztluaIUYeI91A1II1 NuRUSatinansenuagnalsiuaIA1siaue AzAeIvinfuanty
P o a | p= ) = v
WinuUaaswanluiansliue trananine asesieglsundeatulasung vseausau

Aosn1sfinauwanraudualosnudulasious nsmila uaznsv



Site Context

& Seasons
. NORTH NORTHEAST EAST SOUTHEAST
x Architectural response
Glazing ratio f
S Annual solar impact (]

This facade sees a very high frequency of detrimental overheating hours.
Wihen overheating happens, Its IMpact can be very signficant.

Toplightin;
& plEnting Beneficial warming from the sun is rare.
R When warming sun happens, its benefit is low.
5 Outside spaces
Solar impact without shading
Study details Vd Detrimental  E———————a
Beneficial
Building type: s
School Zera High Edreme

Oceupancy schedule:
All days 8:00 A to 4:00 P

Holidays Closed in August Overall recommendation

Location:
Ban Dan, Buri Ram, TH

Shading strongly recom mended

Site Context

Seasons

Architectural response @ Detrimental sunletin 4 Detrimental sun blocked

Glazing ratio

Eggcrate %

Solar Impact

Detrimerital SIS IO

£y Toplighting Beneficial

&

e High Extreme

QOutside spaces

View Details >
Study details Ve
Building type: Automated Blinds v v #
$choal

Solar Impact
Ocsupancy schedule:

All days 8:00 AN ta 4:00 P
Holidays Closed in August

Detrimental  m—z

Beneficial

Location: zero Extreme

Ban Dan, Buri Ram, TH

vigh
View Details >

View Details >

Qf Toplighting

Hood # # 77
§ Outside spaces Solar impact
Detrimental I/ /7,
. N Beneficial
Study details Vd
zom High Extreme
Builting type:
Sthool X ’
View Details >
Occupancy schedule:
All ays 8:00 AN to 4:00 PRI
Holidays Closed in August Offset Panel % <7 7¢
Location:
Ban Dan, Buri Ram, TH Solar impace
Detrimentsl  E— )
Beneficial
zern High Extreme
View Details >
Weather data source: No shading 77 7 77
satelite
Solar impact
Detrimental S ——
Beneficial
zorn High Extreme
@ rutohide menu View Details >

Effectiveness of different shading strategies

Ratings are based on the amount of detrimental overheating and benefielal warming sun blocked.

101

Best shading strategies by facade

see when the sun is benign, helpful or should be shaded soyou can identify appropriate design strategies.

SOUTH SOUTHWEST WEST NORTHWEST

South facade

@ Frequent detrimental sun Frequent beneficial sun
© Mainly cloudy, sun passive

Beneficial sun letin Beneficial sun lost

Brise Soleil v #

Solar Impact

Detrimerital WIS,
Beneficial
zerm

High Extreme

View Details >

Double Overhang # # 77

Solar impact
Detrimental I /Y
Beneficial
ze High etreme
View Details >
View Details >
Overhang # 77 77
Solar impact
Detrimentsl  EE——
Beneficial
e High Extreme
View Details >
Fins ¥ 77 77
Solar impact
Detrimentsl  EE———
Beneficial
e g [

View Details >

gllmwﬁ 108 Shedding Strategies
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Shading strategy detail: South facade x
EGGCRATE BRISE SOLEIL AUTOMATED BLINDS DOUBLE OVERHANG HoOD OVERHANG OFFSET PANEL FINS NO SHADING
a4
P
Solar impact
Detrirnerital Vﬂ///////////////////////[/A
Beneficial
Zero High Extreme.
* R K
Glazing pane size:
@ Frequent detrimental sun Frequent beneficial sun WMainly clouty, sun passive @ Sharled by Eggerate
LRSS S
'
Unmi 109 Eggerate Sheddi
UMWY ggcrate Shedding
Shading strategy detail: South facade x
EGGCRATE BRISE SOLEIL AUTOMATED BLINDS DOUBLE OVERHANG HoOD OVERHANG OFFSET PANEL FINS NO SHADING
z
54 | )
mumnm W
Solarimpact
Detrimerital '/////I//////////////////)
Beriefitial
zerm wigh Etreme
* %k
Glazing pane size:
@ Frequent detrimental sun Frequent beneficial sun Wainly cloudy, sun passive @ Shaded by Brise Soleil
* 30 3T
'
sUAMTN 110 Brise Solei
Y
Shading strategy detail: South facade x

EGGCRATE BRISE SOLEIL

AUTOMATED BLINDS DOUBLE OVERHANG HOOD OVERHANG OFFSET PANEL FINS NO SHADING

Solar impact
Detrimental S sssAA
Beneficial
Zers High Extreme
Glazing pane size:

LR oY

[ oo 0

@ Frequent detrimental sun Frequent beneficial sun Mainly cloudy, sun passive @ Shaded by Automated Blinds

;J‘LJm‘W‘ﬁ 111 Automated Blinds
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Shading strategy detail: South facade X
EGGCRATE BRISE SOLEIL AUTOMATED BLINDS DOUBLE OVERHANG HoOD OVERHANG OFFSET PANEL FINS NO SHADING
B
South facade
Salar impact

Detrimerital _///”/////’A

Beneficial

Zero High Extreme

* vy
Glazing pane size:

R, @ Frequent detrimental sun Frequentbeneficial sun @ Mainly cloudy, sun passive @ Shaded by Double Overhang
Py

'
UAM#1 112 Double Overh
JUN MY ouble Overhang
Shading strategy detail: South facade x
EGGCRATE BRISE SOLEIL AUTOMATED BLINDS DOUBLE OVERHANG HoOD OVERHANG OFFSET PANEL FINS NO SHADING
[ South facade
Solar impact

Detrimental _////////A

Beneficial

Zern High Extreme.

* k7
Glazing pane size:

penza @ Frequent detrimental sun Frenuentbeneficial sun @ Mainly cloudy, sun passive @ Shared by Hood
PPy

'
JUAINA 113 Hood
Y

Shading strategy detail: South facade x

EGGCRATE BRISE SOLEIL

Solar impact
Detrimental —//l

Beneficial

Zera High Extreme

Glazing pane size:

.3y 3T

AUTOMATED BLINDS DOUBLE OVERHANG HOOD OVERHANG OFFSET PANEL FINS NO SHADING

South fasade

@ Frequent detrimental sun Frequentbeneficial sun @ Wainly clouly, sun passive @ Shaded by Cuerhang

gllmwﬁ 114 Overhang
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Shading strategy detail: South facade x
EGGCRATE BRISE SOLEIL AUTOMATED BLINDS DOUBLE OVERHANG HooD OVERHANG OFFSET PANEL FINS NO SHADING
Emm South facade
Solar Impact
Detrimerital —/’/
Benieficial
Zern High Extreme
) QA
Glazing pane size:
@ Frequent detrimental sun Frequent beneficial sun @ Mainly cloudy, sun passive @ Shaded by Offset Panel
P2
'
3UNIN#N 115 Offset Panel
Y
Shading strategy detail: South facade x
EGGCRATE BRISE SOLEIL AUTOMATED BLINDS DOUBLE OVERHANG HooD OVERHANG OFFSET PANEL FINS NO SHADING
v
v
South facade
5
Solar impact
Detrirmerital —//
Beneficial
Zero High Extreme
* 7T
Glazing pane size:
@ Frequent detrimental sun Frequert benefitial sun © Mainly cloudy, sun passive @ Shaded by Fins
LRSS S
'
SUNINA 116 Fi
Y
x

Shading strategy detail: South facade

EGGCRATE BRISE SOLEIL AUTOMATED BLINDS DOUBLE OVERHANG HooD OVERHANG OFFSET PANEL FINS NO SHADING

4
s
[ oo
sotrimpact
Detrimentsl  EE—
Berieficial

Glazing pane size:
@ Frequent detrimental sun Frequent berefitial sun © Mainly eloudy, sun passive @ Mo shading

CERE

sUA M 117 No Shadding




?;;/( Site Context
&% seasons
3R Architectural response

Glazing ratio

5 Outside spaces

Study details 7/

Building type:
School

Occupancy schedule:
All days 8:00 AM to 4:00 P
Holidays Closed in August

Location:
Ban Dan, Buri Ram, TH

x Architectural response

Glazing ratio

@ Outside spaces

Study details v

Builting type:
School

Occupancy schedule:
All days 8:00 A to 4:00 P
Holidays Closed in August

Location:
Ban Dan, Buri Ram, TH

Weather data source:
satellite

@) Autotide menu

Frequency (Occupied hrs)

At these times:

* 5% roof glazing may be enough for
go0d light

= Bounce or diffuse direct sun to
control glare and spread light
evenly

*» Expect warmer daylight colors

Sawtooth facing north

« Limits glare by facing away from
direct sun.

* Cooler daylight from northern sky.

* Great view of notthern sky.

* Decent sense of time passing.

* kK

Light Pipe

« Limits glare by bouncing direct
sun

« Warmer daylight from boun ced
sunlight.

« Virtually noview of sky.

« Light levels change gradually with
time of day.

* kK

Reflector

« Frequent high angle sun may
cause glare.

« Potentially warm light often dulled
by cloud.

« Mostly obstructed view of sky.

« When sunny, reflected light shows
time passing.

* 77Ty

105

Impact of the frequency of sun on toplighting strategies

Identify toplighting that finds the right balance between controlling glare and masimizing light

Frequency (Occupied hirs)
28%

At these times:

= 10% roof glazing may be needed for
go0d light

= Bounce or diffuse direct sun to
control glare and spread light
evenly

» Operable systems may be less
effective

Frequency (Occupied hrs}

At these times:

» 20% roof glazing may be needed for
go0d light

« Elements bouncing or diffusing
light may reduce light as well

« Expect cooler daylight colors

Frequency (Occupied hrs)
1% | 1%

At these times:

* Other sources of light are needed
for illumination

= Interior glazing will act like a mirror

« Privacy through glazing will be poor
without blinds

This has not been used to inform
the strategies below.

Suitability of different toplighting in this climate

Baffle
« Limits glare by diffusing overhead

NG sun.
« warmer daylight from diffused
sunlight.
= Obstructed view of sky,
o Light levels change with time of

day.
Yook i

Clerestory

= Frequent direct sun may cause too
much glare.

« Cooler daylight misxed with
harsher direct sun.

« Great view of sky and clouds.

« Good sense of time passing.

* kT

Sky Light

= very hard to get diffusing material
right.

«Very bright daylight.

* Heavily diffused view of the sky.
« Light levels change with time of
day.

* 17 Ty

]

[

gﬂm‘wﬁ 118 Top-lighting Strategies

Cushions

* Limits glare by diffusing direct sun

 Warm light when sunny, cooler
lightwhen cloudy.

* Good view of the sky when cloudy.

= Good sense of time passing.

k&

]

Sawtooth facing south

« Frequent direct sun likely to cause
glare.

= Harsher daylight due to direct

sun.
« Great view of southern sky.
= Decent sense of time passing.

b %S

Roof Light

« High risk of glare from direct sun.

* Extrermely bright sunlight very =t
common.

* Excellent view of the sky and
clouds.

= Enhances sense of time passing

during cloudy spells. @

b S

1Y '
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4.1.1 Local Materials

o darddonemsnutaniianansavndelinusiesiu

A v v & & [ [ 1% S a Y v
Litdgudanuasnnszilesnaurg [Wundinman wiauiaaRsauil pu foam lanaenn

A1 U-Value 2.84 W/m2K A1ns£anu8981a15 SHGC (Solar Heat Gain Coefficient) 0.25

2. AARaauUIL EPS foam 7iki101A15 A1 U-Value 0.1 W/m2K



9 Sefaira Plugin
School - in Buriram

model Properties

Close «

HWAC type: Fan Coil Units and Central Plant

Baseline: @

ASHRAE Climate fone:

Wall Insulation

Floor Insulation

Roof Insulation

Glazing U-Factor

Visible Light
Transmittance

Solar Heat Gain
Coefficient

Infiltration Rate

VYentilation Rate

Equipment

Lighting

Wiell Insulated

Wiell Insulated

Poarly Insulated

2 Pane (loww-2]

2 panes

Reflective

Mormal practice

Typical Yentilstion

ool

Standard

Facade Glazing

Assembly U-value 2.84 Wim2K

Solar Heat Gain Coefficient (SHGC) 025

Walls

=
Assemnbly Type Exterior Insulation F v
Assembly U-value 01 [wim2K
Floors
Fioor Finish
Ground Floor U-value 01 Wim2K
Infiltration
Design Infiltration Rate 7.2 |m¥m*h
Roof Glazing

Assembly U-value 240 Wi

Solar Heat Gain Coefficient (SHGC) | 06

Roofs
Root ype
Roof U-value 072 Wim2K

g‘dm‘w*ﬁ 119 Setting Local Materials
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L!i : Typical Masshiodel

Local Envelop
e m?

1§ Cone @ Del T, Export df

Envelope  sShading  SpaceUse  Alrside
Custom Inputs -
Fazade Glazing
Assembly U-valua 2.84 [Wim2K

Saolar Heat Gain Coefficient (SHGC) | 0.25

Walls

mssermbly Type | Exterior Insulation F v
Assernbly U-value o1 [wim? K
Floors

Fior Finieh
Ground Floar U-Value 0l |wim2K
Infiltration

Infiltration Type | Facade Area at 75Pa ¥
Design Infiltration Rate 72 |m¥mih

AW - Return Air Package

HVAC System Type

VAY - Return Air Package (System +

© © py youractive concept, then add design changes to compare peformance

Water-side Mat

Residential

Override Glazing Ratio

ent

PY  Zoning

Non-residential

Building Orientation

A

Building Rotation

Q

Turnon

0.0

107

AHU Design Aiflow  Cooling Equipment . EUl ~  AnnualEnergy cost
4,539 A G55 2400 A 20% 137 7% $266,780 ~ &%
3NGuws 198.7 an 127 whimatyr $246,593
x
Peakloads  ZoneSizing | EnergyBreakdown | FreeArea  Comfort  Plant Sizing
Use Cost CO%e [ Enemy & COg Tariffs [ Area weighted

End Use / Energy M Annual / bonthly

[l compare Gancepts

Total Energy

98,737

kWh per year

Heating Cooling Fans

W AHU W AHU AHU

W Zones Heat Rejection Zones
Hurnidification Zones

Interiar B Pumps Other Gas

SUNNT 120 HAFUIUNGIUNAIRINAIA Tan By

NATDINTAUAULER A RlaIN nsldwasnunielueimsanasann

106,840 kWh per year (137 kwh/m2/yr) U 98,737 kwh peryear (127 kwh/m2/yr)

* Download

anadlyu 8,103 kWh per year Aawdudnsidiudesas 7.59 ndsaniuasumianionsinis

& aa Y] v o ] a o ) ] &
LWUUNLTEUTDULAN ﬂu@@um@lﬂﬁ]gLﬁﬂJW’]ﬂqiﬂiULLGNLﬂa@ﬂ@qﬂqiﬂqﬂu@ﬂ@"lﬂqi (2NN

ASUANE AZAILUETNNNNIIALUSEASULeS L UNSRa U



4.1.2 PV (Photovoltaic)

» = HLZv 8V

TEm?

B cone B ve

Solar Photovoltsic @

Py panel Effciency @
Py Panel Onentation
B Banel Tik

Py panel ares

HLIVO.6IV:PV

VAV - freturn hir Package: ang - 287 i
HVAC System Type @
. ERL- T 1987w =22 by
VAV - Return Air Pack
&, export s
] ¥y we cance e epe
[R—p—

Use | Cost  COn Gerer

"
End Use e Ao £t

00

oo

w0 mt

Total Energy
98,737
KWh per year
Heating Conling Fane
| AHY | AHY AHU
W Zones Heat Reyaction Zones
Humidification Zones
Intarior W Pumps Other Gas
Lighting

sUn il 121 PV Panel 400m2

5266591

$0

Ares weighted

ompare Corcepts &

wasnldurdleansaaidinluuas nausingan danmsldndsnunislueinisiiandu

-22 KWh/m2/yr ai1gA3nuan i

' a

JusslUlavinisaniundnsunsloaigadasluiiazdaluitons

NetZero School Mass Model

msuarsues, Bangkok, TH

Upload Project

Weather lncation: THA_MNER_Buriram AR 426370_Thive epw B @

# pownload
Typical MassModel
778 m?2
I clone @ Del T, Export 1df
Ij. Local Envelop
™
Ij. H&
]
Ij. H1.2
w
b Fzvos
™
Ij. H1.20 6ExB.
Ci
Ij. H1L2V0 6EF
w
b F2vesis
™
Ij. HL2V0 61V
Ci
Ij. HL2V0 61V+PY
w

AHU Design Alrflow  ~  Cooling Equipment ... +

HYAC System Type @

373 2030 COMMITMENT

a

a %2 (= (S .3 a ! A
mswamwmmumaﬂLﬂumﬂsuummum'lamgmmw

P

108

(%
Y

#9l37 0

VAV - Return Alf Package (System v 4539w 20O [
R - Return Air Package ERIES v 1987 v 127 v
WA - Return Air Package 3“‘19 w3l 19287 w T 127 w T
WAV - Return Air Package 3“‘19 w3l 1987 A 127 v
R - Return Air Package ERIES v 1987 v 127 v
WA - Return Air Package 3“‘19 w3l 19287 w T 127 w T
WAV - Return Air Package 3“‘19 w3l 1987 A 127 v
R - Return Air Package ERIES v 1987 v 127 v
WA - Return Air Package 3“‘19 w3l 19287 w T 127 w T
WAV - Return Air Package 3“‘19 w3l 1987 A -22 B3R

SUAMNT 122 HaAUIUNANIUEIAS ALY

Annual Energy Gost

$266780

$246593 v 7%
$246593 v 7
246593 v 7%
$246593 v 7%
$246593 v 7
246593 v 7%
$246593 v 7%
$246593 v 7

S0

v 100%
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AHU Design Aiflow = Cooling Equipment .. EUl ~  Annual Energy Cost ¥
E Typical Masshiodel WAV - Return Alr Package 4530 aamn 2400  Az0% 137 ABEODE | $266,780 A 0%
o]
E = Local Envelop WAV - Return Air Package 3ne ~0% a7 ~0% 127 ~2800% | 5246593 A 0%
o]
E = HO.E WAV - Return Air Package 3ne ~0% 087 0% 127 ~12600% | 5246533~ 0%
w
L] . p 2 B
= H1.2 WAV - Return Air Package 3ne ~0% 087 0% 127 ~12600% | 5246533~ 0%
w
E = HL.2v0E WAV - Return Air Package 3ne ~0% 1987 ~0% 127 ~12600% | 246,593~ 0%
w
E = H1.2¥DEEXE WAV - Return Air Package 3ne ~0% 1987 ~0% 127 ~12600% | 246,593~ 0%
w
E H1.2¥D.EEXV WAV - Return Air Package 3ne ~0% 1987 ~0% 127 ~12600% | 246,593~ 0%
w
E = H1.2¥DEIB WAV - Return Air Package 3ne ~0% 1987 ~0% 127 ~12600% | 246,593~ 0%
w
E = H1.2¥DENV WAV - Return Air Package 3ne ~0% 1987 ~0% 127 ~12600% | 246,593~ 0%
w
L] . p z B
= H12ZVOEN+PY WAV - Return Air Package 3ne ~0% 087 0% -22 A 200% 50 ~0%
w
L] . p p B
~ Pyapl WAV - Return Air Package 3ne ~0% 087 0% -0 ~100% 50 ~0%
-
L] . p B B
~ Pyopl 15tilt1s 342 WAV - Return Air Package 3ne ~0% 087 0% £S5 A 400% 50 ~0%
-
L] . p g B
~ Pyopl 15tilt15 338 WAV - Return Air Package 3ne ~0% 087 0% % A300% 50 ~0%
-
E: Pyopl 15til15328 WAV - Return Air Package 3ne ~0% 087 0% [u] V0% 8127 ~ 0%
w

PVop115tilt15 330 HVAC System Type @

e m? . 3N% s 1987w =T wthympyr S0
_ WAV - Return Alr Package (Systern v

W Cone @ Del 1, Export IdF

JUAM# 123 Hadrwunsianganunaennsd

'jl = H1.2VOEINV+PY WAV - Return Air Package ane 0% 1987 0% -22 A 2100% S0 0%
W
L]
= Puiapl WAV - Return Air Package: 3ne ~ 0% 1987 0% -0 ~100% 40 ~ 0%
[C]
L] , p B g
- Fyopl 15tilt15 342 WAV - Return Alr Package 3ne 0% 1987 0 5 LTS 50 0%
[C]
L] e P e P
- PVDpI 15tilt15 338 WAV - Return Air Package ane 0% 1987 0% -4 A300% S0 0%
C]
L] '

Puiopl 15tilk15 328 WAV - Return Air Package: 3ne ~ 0% 1987 0% 0 ~ 100% 8127 LY

PVopl 15tilt15 330 HWAC Systern Type @

778 m? 3119w 198.7 =1 ehim3pyr $0
) VAV - Return Air Package (System v

1B cione W pel T, Export idf

JUAMA 124 waduiunsidnaunaeansy

NaTIEAvNEnendl -1 kwh/m2/yr wazialdnedetilu 0 WWosnilivganeinisly

[ I~ [ a Vo 1 I~ 1 1% [ A & a 1
WaeuULlu 0 LWiwzmmmﬂmwag 21992 JUANYBINTS MINAIN UM UL AYNAI N DY DU
oy Jadsnsruausiell agulan iunnfauwndedivadeg 3300151905 w30 sy

2 o A 19 i s & a
WA LWR9AE 2 AN919LUAS  LUURIUAY 165 Wi LVWJNaV]Laaﬂi%LLNﬂI‘anL%aaLUum"lﬂLaaﬂLLiﬂ

Wy esnniiundmiayssudiuiivsinamnudutuvedaeniindginaonnsiy uazdad

1%
[

UsEnanlninanLaseing waz 1ssunaalniianntinadnaie Madadudriinon

1
= o

PNEIA871 NUNTTFNE AW INDNALHAANS I UAL DA L9 D81 UUDY
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4.1.3 Shading

TupausslUazyitnsnaaedludiuven suTusuuuunsaiulaefafaunedaung
TuruinassnsudsufuneunzidulumuuuunUledvesiilusunsuunu Tnaisuguain

0.60 ¥. IneflaviinannunsguuRURTsd1593UATuwn 1.208.%2.404. Wieazainsonis

Jamuazannisinauvidoluiagiunssuiunisneadng

€ Sefaira  enemyz0apante 5+ Daylighting Visualization

% Close Dayligntng Visualzation o] WY - @Crcent. g Conted-
£ty Paets o
ity y J Floors. °
| 085 Workprane Haignt
-
it °
sthodl + i Buirem -
Bt 8 Foorz
@ Fioor 1
Showal

Total Floor Area 778 ) }
7 7~ -
‘

Gains & Losses  Guidance

gt e Impscton
ey Eoiling

() Inclucs sctive gains and losses.

Percentage of occudled measur=d the floor piate
o | 5% | 5% | 5% [ 100%

JUANMT 126 UARIHANTAMUIUNENULUBIAY
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ANEIUUBIRUGIANAL AUUTIEDINT 162 KWh/m2/yr

Baseline Concept
778 m?

Ij. 1.2m
|}
I:. 06m u0.72
0]
Envelope  Shading | Space Use

3D Model Shading

Analyse Shading Drawn in 3D Model

Software Shading @

J 7o

ay

Horizantal Shading @

Horizontal Shading 08

[ wvertical shading @

[7] Automated Blinds and Shades

I Clone W pel T, Export idf

Air-side

HVAC System Type @

Fan Coil Units and Central Plant v 1844wy 1390w T iinfeniye €18,423
Fan Coil Units and Central Plant 1944 =~ 0% 1320 ~ 0% T4 ~ 0% €18423 ~o0%
Fan Coil Units and Central Plant 1944 0% 1320 0% T4 0% €18423 ~ox
© (opyyouractive concept, then add design changes to compare peformance X
Water-side  WatVent  P¥  Zoning peakloads  ZoneSizing  EnergyBreakdown | FresAres  Comfort  Plant Sizing
Use Cost COe [ Enery & COge Tariffs [ Area weighted

Preview (Typical Window) @

/

End Use / Energy Mix  Annual / tonthly

\

¥ Download

[ compare Concepts

Total Energy
88,572
kWh per year
Heating Caeling Fans
W AHU W AHU AHU

sUnmil 127 uandnanisatuuuuylgdveslusunsy

VRIINNTONUBYALUBINUAUTUNOUYDIUTIABINIET HAUIING I UAmaTINVEY

N3991UlAEINN 98,737 kWh per year WU 88,572 kWh per year snsfiuiie 10,165 kwh

per year 3anaapsUSuiunueiveaunstaanoanludn 0.60x. sy 1.20 w.



sUNW? 128 uanaviudiaesduunsdauan 1.20 4.

Baseline Concept HWAC System Type @
778 m? o 1,944 15 139.0 v
_ Fan Cail Units and Central Plant v

B Clone @ pel T, Export df
E 1.240v0.6 Fan Goil Units and Central Plant 1944 0% 139.0 0%
O}
E 1.24vi0.6 Facdasl Fan Coil Units and Central Plant 1944 L 139.0 0%
[}

© © py youractive concept, then add design changes to compare performance
Ervelope | Shading | SpaceUse  Airside  Water-side  NatVent PV Zoning Peakloads  ZoneSizing  Energy Breskdown

30 Model Shading Use Cost. COge

Analyse Shading Drawn in 30 Model
End Use f Enemgy Mix  Annual / hMonthly

Scftware Shading @

Freview (Typical Window) @

I
g e

Total Energy

112

M ohim2yr €18 412
T4 o €18412 ~0%
T4 Ll €18412 ~o0%
x
Free Area Cornfort Plant Sizing

E)Enery & COge Tariffs [ Areaweighted

[[] compare concepts ¥ Download

88,518
Harizontal Shading @ » kWh per year
Harizantal shading 12
[C] wertical Shading @ >
] Automated Blinds and Shades 5
Heating Coaling Fans
W AHU

| AHU W AHU

JUAMA 129 wananansawanuunUled
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Baseline Concept

UM 130 uanawatauangy 1.80 4.

HVAC System Type

T m? o 1944115 139.0kw N iowhim2ryr €18,404
- Fan Cail Units and Central Plant ~
MW Clone i 0cl I, Export idf
[+] Copy your active concept, then add design changesto compare performance x
Envelope | Shading  SpaceUse  Airside  Waterside  NatVent PV Zoning Peakloads  ZoneSizing  EnengyBreakdown | Free Area  Comfort  Plant Sizing
30 Model Shading Use  Cost | COpe [} Energy & COze Tariffs [ Area weighted

Analyse Shading Drawn in 30 Model

Software Shading

J 7
pEp

Harizontal Shading

Horizontal Shading

(7] wartical Shading

] Automated Blinds and Shades

# pownload

[] Compare Goncepts

End Use / Energy Mic  Annual / honthy

P review (Typical Window)

Total Energy

88,483

kWh per year

Heating Caoeling Fans

W AHU W AHU mAHU

B Zones Heat Rejection Zones
Hurnidification Zones

Interior B Purnps Other Gas
Lighting

JUAMA 131 wananansawanuuUled

I v v vl = [ 1 I
ANasudInanadladn JawnassUsuunssoly
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JUNN? 132 uanauseTauanLuILeuEy 2.40 .

Baseline Concept HVAC System Type
== em? o 1944115 138.9 w Ndeiownimzryr €18,397
= ) Fan Cail Units and Central Plant v
1B Clone & X, Export idf
[+] Copyyour active concept, then add design changesto compare performance. ks
Envelope | Shading = SpaceUse  Airside  Watersde  NatVent PV Zoning Peakloads  ZoneSizing  EnengyBreakdown | Free Area  Comfort  Plant Sizing
30 ModelShading Use Cost COze [ Enengy & COe Tariffs [ Area weighted

Analyse Shading Drawn in 30 Model
End Use / Energy bix Annual f Monthly [ Gompare Goncepts & Download

Software Shading
ﬂl P review (Typical Window) ’ -
P o
[j‘ D {s‘ Total Energy

88,449

Horizantal Shading @ ‘ KWh per year

Horizontal Shading 24 /

[C] wvertical shading N

] Automated Blinds 3nd Shades N
Heating Coaling Fanz
W AHU W AHU AHU
M Zones Heat Rejection Zaones

Hurnidification Zones

JUAMA 133 wananansawanuuiUled

HATRIAINAIUATIAIERalUDN WALTDIAINAILENIVDILATILAAD UEIILINLALAINL

Fudund 398Ul UNAR0LANLKITILAA UL LA ILNY
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SUNNT 134 UanausataianLuIuew 0.601. Wil 0.60 .

Baseline Concept HWYAC System Type
e m? o 1944115 139.0kw N iowhim2ryr €18,520
) Fan Cail Units and Central Plant v
M Cione 0 o< T, Export idf
[+] Copy your active concept, then add design changesto compare peformance X
Envelope  Shading  SpacelUse  Airside  Waterside  MNatVent PV Zoning Peakloads  ZoneSizing  EnemgyBreakdown — Free Area  Comfort  Plant Sizing
30 Model Shading Use Cost COgpe [ Enengy & COge Tariffs  [] Area weighted

Analyse Shading Drawn in 30 Model
End Use / Energy bix  Annual / honthly [ compare Goncepts & Download

Software Shading
Preview (Typical Window) ‘

Iﬂ‘ D| r" Total Energy
88,560
Horizantal Shading @ KWh per year
Harizontal Shading 06
wartical Shading o
wertical Shading 06
[ Automated Blinds and Shades N Heating Cacling Fans
W AHU W AHU AHU
B Zones Heat Rejection Zones
Hurnidification Zones

UM 135 wananadwinnuunUleduansdunnwufuaziuiueu 0.604.

HAUTINY I AANAsUTINanas uidsgeninuradsinauiueuntueenlley Iaims

NAaRIRD LY
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=
_//
//‘/
e
= o 3
3 H . . .
Baseline Concept HVAC System Type
Tem? o 19441114 139.0 kw 11k kensm2eyr €18,409
) Fan Cail Units and Central Plant ~
1B Clone I T, Export idf
[+] Copyyouractive concept, then add design changesto compare performance. X
Ervelope | Shading  SpaceUse  Air-side  Water-side  NatVent PV Zoning Peakloads — ZoneSizing | EnergyBreakdown | FreeArea  Comfort  Plant Sizing
30 Model Shading Use  Cost | COpe [} Energy & COze Tariffs [ Area weighted
Analyse Shading Drawn in 30 Model
End Use / Energy Mix  Annual / hionthly [] Compare Concepts ¥ Download

Software Shading
ﬂl P review [Typical Window] -

p0ms

Total Energy
88,503
Horizantal Shading @ kWh per year
Harizantal Shading 12
Wertical Shading o
vertical shading 06
[ Autamated Blinds and Shades N Heating Cooling Fans
W AHU W AHU AHU
B Zones Heat Rejection Zones
Hurnidification Zones

sUAMA 137 wanaranisAuauuuyled

ANAIUTINgRsgaIn AU Ak B LIgIeg1Aeag Favinisnaaesialy
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=
/‘/7
—
' ' v
SUNND 138 WAR WAL LU Y 1 801. LWUIAY 0.60
3 I . . .
Westher location: THA_MER_ Buriram ARARLST0_ThYx epw B
AHU Design Airflow  Cooling Equiprnent .. EUl ~  AnnualEnergy Cost v
Baseline Concept HVAC System Type
— T m? o 1944 145 139.0 1w Tk ketimapr €18,400
. Fan Coil Units and Central Plant ~
Il Clone ) X, Export Idf
© opyyouractive concept, then add design changes to compare performance x
Envelope  shading  SpaceUse  Air-side  Watersde  MatVent PV Zoning Peakloads  Zone Sizing | EnergyBreakdown | Freesrea  Gomfort  Plant Sizing
30 Model Shading Use Cast. COge [ Enengy & COge Tariffs  [] Area weighted
Analyse Shading Drawn in 30 hodel
End Use / Ensrgy bix Annual / Monthly [ Gompare Goncepts ¥ Download

Software Shading

Preview (Typical window) ‘

Total Energy

88,462
Harizontsl Shading » KWh per year
Harizontal Shading 18
Vertical Shading -
Vertical Shading 06
[ Automated Elinds and shades N Heating Coeling Fans
W AHU W AHU AHU
W Zones Heat Rejection Zones
Humidification Zones

JUNMA 139 wanaranisAuuuuyled

HansAINgIns widunnnduweduaawuiveuey Inhnmeasssialy
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s anm

-
b e e i
1 M RN

JUNNT 140 uARUAITUAALLINBUEY 1.204. UUIAIEY 1.20 a1,

weather location: THA_MER_Burirar AP.424370_Thivx. epw B

AHU Design Airflow > Cooling Equipment .. = Eul ~  AnnualEnergy Cost v
Baseline Concept HVAC Systemn Type
77802 o 1,944 179 139.0 v Vs kmrbgmZryr €18,404
. Fan Coil Units and Central Plant v
M Clone & X, Export idf
[+] Copyyour active concept, then add design changes to compare performance ks
Envelope  Shading | SpaceUse  Air-side  Water-side  MNatVent BV Zoning Peakloads  ZoneSizing | Energy Breakdown | FresArea  Comfort  Plant Sizing

30 Model Shading Use Cost. e [ Enengy & COze Tariffs [ Area weighted

Analyse Shading Drawn in 30 Model
End Use / Energy kv Annual £ onthly ) compare concepts ¥ Download

Software Shading

U LT ﬂl Preview (Typical window) ‘
0 @

2

Total Energy

88,482
Horizontal Shading . KWWk per year
Harizontal shading 12
Wertical Shading -
Vertical Shading 12
[ Automated Blinds and Shades R Heating Caaling Fans
W AHU W AHU AHU
W Zones Heat Rejection Zones
Hurnidification Zones

UM 141 wanisiwuuunlled

HANTAMIUIAINSIE ALY HANEWY 91998ARINNTALABUMIAE WAL viTli

PRTIULAAY NTITNANNUINANTY FNeasdubuIuaueanliwnu
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JUAMT 142 uaARuaa T UAALLINBUEUL.803. WWINBUEY 1.204.

Waeather location: THA_MER_Buriram AR 484370_Thivx epw B

AHU Design Airflow  »  Cooling Equiprnent ..+ EUl ~  AnnualEnengy Cost
Baseline Concept HVAC System Type @
S, | 778m? o 1,944 (119 1390w e oshim2ryr €18,502
= . Fan Cail Units and Central Plant v
I clone ) X, Export idf
© Copyyouractive concept, then add design changes to compare performance x
Envelope | Shading  SpaceUse  Airside  Water-sde  NatVent PV Zoning Peakloads  ZoneSizing | EnergyBreakdown | Freedrea  Comfort  Plant Sizing
3D Model Shading Use Cost COge [ Enemgy & COge Tariffs (] Area weighted
Analyse Shading Drawn in 30 Wodel
End Use f Energy Mix  Annual f Mionthly [ compare concepts ¥ Download

Software Shading @

T g -
g o

Total Energy

88,470

Horizantal Shading @ v kWh per year

Horizankal Shading 18

Vertical Shading @ -

Vertical Shading 12

[7) Automated Blinds and shades R Heating Caaling Fans
| AHU W AHU AHU
W Zones Heat Rejection Zones

Hurnidification Zones

sUa il 143 manisduuuunyles
NATINMIAUIL Usngiriimianas usldesananusanzanlunisldanu uasanumssy
yosgUdnuammIud Judendnauussiunniidusensnisnzaniunisldon uazdns
Tndsruiiiiigalunsduutudeluumassngaundi Taondulufuussiunsiung

WWIBU 1.80 . UUIAI 0.60 4. IABLSUVAGEINTONAT PV #BINYUTIBUANT 330 AT.4.
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F pownload
L]

AHU Design Airflow  ~  Cooling Equipment ... EUI ~  AnnuslEnengy Cost v

Baseline Goncept Fan Coil Units and Central Flant 1,944 RS 1390 % T4 m166% €18400 0%

pv330 HVAC System Type @
. 7?am? 3 1,944 149 139.0 ke =9 kwhjrmZyr €0
_ Fan Coil Units and Central Plant. v
I Clone @ Del T, Export Idf

[+] Copy youractive concept, then add design changes to compare performance

Envelope  Shading  SpaceUse  Airside  Waterside  MatVent | PY | Zoning Peakloads  ZoneSizing | Energy Breakdown | FreeArea  Gomfort  Plant Sizing

Solar Photovoltaic @

Use Cost Clige ) Enemy & COge Tariffs  [[] Areaweighted

PV Panel Efficiency @ 14 %
End Use f Energy Mix  Annual f Manthly [) Compare Concepts ¥ Download
PV Panel Orientation 180.0 0
PV Panel Tilt 0.0 -
PV Panel Area 330.00 m?

Total Energy
88,462
KWk per year
Heating Cooling Fans
m AHY | AHU AHU
B Zones Heat Rejection Zones

JUNMA 144 man)3iuIuAInasIuIN U lod
NN1SAUIUNEIANSONNUTRAAY PV HuTwinAuiusaeatsauansliiugi dawdanu
530981 EUl Anauil 9 kWh/m2/yr wiedieniduuan iedunisandunulunisfinaawss

PV ndloeiian Fevinisusuaniiunsdeldauldrmlviunzauige
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Dewnlead Sefaira Plugin

[
559010 UN$A V0 60+4H1.80

Hoarn, Moord-Holland, ML

Weather location: THA_MER_Buriram AP 484570 _Thivx, epwu o

I3 2030 COMMITMENT
Upload Project

AHU Design Airflow  ~  Cooling Equipment .. ~ EUl -

Annual Enengy Cost

= Baseline Concept ‘ Fan Coil Units and Central Plant ‘ 1944 0% ‘ 1320 0% ‘ 4 ATE00% | €18400 AD%
O
— pv330 ‘ Fan Coil Units and Central Plant ‘ 1944 0% ‘ 132.0 0% ‘ -9 A 300% £0 0%
O
T 3 ‘ Fan Coil Units and Central Plant ‘ 1944 0% ‘ 1320 0% ‘ 5 A L00% £0 %
O
~ pv310 ‘ Fan Coil Units and Central Plant ‘ 1944 0% ‘ 132.0 0% ‘ -1 0% ‘ £0 0%
O
= B pv30D ‘ Fan Coil Units and Central Plant ‘ 1944 0% ‘ 1320 0% ‘ 2 A00% ‘ €377 AD%
O
pv304 ‘ Fan Coil Units and Central Plant ‘ 1244 0% ‘ 132.0 0% ‘ 1 0% ‘ €137 ~ 0%
pv306 ‘ Fan Coil Units and Central Plant ‘ 1944 0% ‘ 1320 0% ‘ 0 e 100% ‘ €77 0%
pv 308 HYAC Systern Type @
778 m? o 1944 14 139.0w =1 kwhfm?fyr €0
_ Fan Coil Units and Central Plant ~
IR Clone @ Del T, Export Idf
‘ [+] Copy youractive concept, then add design changes to compare performance X
Ervelope  Shading  SpaceUse  Airside  Wsterside  MatVent PV | Zoning Pezklosds  ZoneSizing | EnergyBreskdown | FresAreas  Comfort  Plant Sizing
Solar Photovoltaic @ Use  Cost  COpe ) Enemy & Cose Tarif's [ Area weighted
PV Panel Efficiency @ 14 %
End Use [ Energy Mix  Annual / Manthly [[J campare Concepts & Downlosd
PW Panel Orientation 180.0
ell ° vL ¢
Y
1,94y 0% 132.0 0% 0 W 100% €17 A 0%
1,944 1115 139.0 1w =1 kwihim2iyr €0
sign changes to compare performance x

sUn Wil 146 uanssanisAuIu UL vunuled PV 308 ms..

HaaFUINMITNAReY ANsiindunulaeinvese1nsisey @y 105/29 10 vied ogil

(% '
a

88,462 kWh per year (114 kWh/mZ/yr)i”ﬁuﬁmﬂéigq PV agﬂiﬁ 308 #19.4. 91U 154 LK
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4.2 namsaszvidaya
wasaninsawundnumelusunsuiuniseudesuds amnsawendedangly

[

nsAnwasstioanlaidu 3 Useiumadl

1. a9 (Materials)
2. WHINULAA (Shadding)

3. lwanwas

'
U =

FawsazUsziiu Tdedungiwanssiusentumunaresnisiuiundsuielusunsy Plug-

in Sefaira TuAsIH

4.2.1 369 (Materials)

@

anfinansgnulumsiduuUasmmslindaueghadiuldda ansavesnsiuan
wandlidiulaan nslondssnunieslusinisanasain

106,840 KWh 18l (137 KWh/mz2/yr) 18 98,737 KWh sigl (127 kWh/mz2/yr) Ssanasiu
8,103 kwh sie¥ viedniushsidiudorar 7.59 sensinauiu PU foam leudeaniiilan
U-Value 2.84 W/m2K #1 SHGC (Solar Heat Gain Coefficient 0.25 fingisauau EPS foam i

N1991A15 A1 U-Value 0.1 W/m2K
4.2.2 wnsnuuan ( Shadding)

HAINNNTAILILVRILUTUATY NEYUTNsIURsuLUasanasluaudesszeg 1.80u.
WAIUSUILANTNUHIUYDIAINTINGIU HaagUINMITmaaes ANTsiinaanulagsi

289971AN5:58U @UY 105/29 10 %09anagIn

106,840 kWh #i9U (137 kWh/m2/yr) agjﬁ 88,462 kWh per year (114 kWh/m2/yr) anasly
18,378 kWh per year Andusnsidiuiosay 17.2 Tnefiszoviu 0.60 wuay 1.80 u.
AUAIAU

[

YoEWNH D19LLNLINUNULIDILEIAINNNDNTUANUINN KT ILAAN S UeLAULUD19

9 Y

P19 98N15 INA I UBEIEIN9N18TURIBIANSIINUTALYY WALAITNILADIANYINANTLNU
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INUSUNLATUNIRARBNISIAL an sanisawasnuniglueiasusall untdes aenals
TuauAneFussly ws1zannsdldned dn1sve1efuRkas ki uLANDaNL1ANTASIES1
Wusndnidussez 1 wes Jayaann13eenwuue1n1svesinUAiuasssy wazenansiseu

Yathunzanendeiuludftdussnunfwuiuy

4.2.3 lwanwaa ( Solar Cell )

1% o
I U

INNUNDIANSIABTIN 778 ANSIUAT UNUNAARBRINITUUNEIDIANSUTEU 400
ANTUUAT DIRAAUNUT 22V lDIANSINS I uduUIn e udnuluasadiies

[

Aosnsanaanusmansvesaasduaud ieansurulunisfadundlganyad 391013

(%
Y

USuanituiifadsasn ddeaguiifiui 308 sanems wdswdu 154 was 1ussdvuinaa
672 2 e N3 L Tiidswdnlai 400w siewns Trhviinsiuseusiu anusuaz
Usganas 20 Alan3u Avlutlaqtiu Ussinalveanunsn sdaundlsanioad Tuliia 550W de
widldudn Tusgiunmuazamuamuaaiaudiey Tuslusunsuldfie sonisuuasanly
fi 5 9. siotu Mndoyatiuiiseingisus fvu Sunauanlaendesanegd 8.03 vu. dotu
wazalusunsuldmuunisgadendsnuseniensliin dowesious vildindendsnui

Yu1AILegR 60 Waskius

4.3 SULUULUINNNITANAINANIUEEDA

TumdetiazdnanodBegunuulnaleaead kas U uun1sAMANEITHYIRING
Waunsu iWunldlugiwandnduszdesfianudnduassosdnUszguiines lugisiand
a 1 U v ! a v A d’lj v J ISTC 4 ' LY le’
AaruaTudsunmuiansseunsaeuvesinsyuluiiesiuney dtedesnasaluil

4.3.1 gUuvumsinsauasleawad

4.3.2 ToRnnausaleaiwan

4.3.1 JUnUUNsARASUKSlYaNTaE

Suannsidensruuvuzinlildaisaziluuuu on-grid w5 e19agldsyuy Hybrid

TaeNaNnaIUIINTINalUTumeAdaulaluauan
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Charge Controller

9 147 On-Grid system
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Uil 149 PV Option 2

MIWADNN 2 LESUMANNFIANTULNAL 1 L0AT [NV ILAITILAAAIUNTIANEY WAITUAIU

R RIANE BRI RG)

gﬂmwﬁ 150 PV Option 3

& d' v 9] y a Y] a 9] a v Yy a v
NLEABNN 3 IGULL‘U‘UNGM I@U Uqﬂf\]’]ﬂmﬂmqﬂﬂﬂmgju@@ﬂ ll'](;]@ﬂ\lu@@WﬂqiLiﬁJu@qUﬂQWﬁimﬁﬂaﬂ
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sUn Wil 151 PV Option 4

Madenil 4 1@SulATIAIAI98NNT 2 1UAT AALUREIvBHLLKd Taa1Lwad way Sady

wrstauangrsungluaufaadanseuludnniailenig
4.3.2 SeAnsaunsdadnivas
nsyuImAsAnAaunslyaLTad
1. 53y enNIBIMsRARISTUUNE Iukase inglulsudeu

2. AaseRRNNGINULEIN IngrToNs uWNY EPC (3MNTsd NM33nTe wayn1ineaing)

WA HUNITANTIANUTLALLH TUUNITODARUULALVBLAUDNINATIA

3. dervaieusialasaglihludenisluihuasvais (nnw.) visenistwihadiuginie

(nnln.) TunfiAenisindrdiugiaie

4. vdnlasumveieusalasangliingy nslwihineitesazAnnsesminuanysaives

LONASNAILLAZALTUNITUS LN UMNATA

1 I A 3 J P d'
5. %Wﬂnﬂ@ﬂ’]ﬂLﬂUVIUWWEﬂQ suumaumalﬂﬂamimnaauamw
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6. HSUWMNUU EPC Mifafaszuuguigauagainlun1snsiaaeulagldmnti

assayulan

7. avvaeulinilainmsdrsraaunlasunsandunisednelivsednsua deavilug

TOLAURNETUMLIMUY EPC Jliusnisndanuunaseindluiign

8. UUReudaimundmsunisigensielassienunssylilusiaieusossuulasang

Tl nvln. 2559 (lne / Sangw) wazswaleuseszuulasstgluih nua. 2558 (ne)

®  LuIINstwaEIEINRutneluanans

Sawtooth facing north Baffle

* Limits glare by facing away from * Limits glare by diffusing overhead
direct sun. \ SUn.

* Cooler daylight from northern sky. ' = wWarrmer daylight from diffused

* Great view of northern sky. sunlight.
* Decent sense of time passing. * Ohstructed view of sky.
* % W * Light levels change with time of
day.
* % &

JUANI 152 WanaT5RILaIsITNe
) A 6§ v v v a
o aanuuuthiunadlnensarnneing Tnszatouaslulmines Usunuveuwady
Wasuluauasaivesasenindiionatisuly Inenisasassiamuiioinu an

ASSULAILAN LABANTINDAABEILEIANIANT U

Cushions Light Pipe
* Limits glare by diffusing direct sun * Limits glare by bouncing direct
* Warm light when sunny, cooler sun

light when cloudy. * Warmer daylight from bounced
* Good view of the sky when cloudy. sunlight. ”
* Good sense of time passing. * Virtually no view of sky.
* % & . Flght levels change gradually with

tirme of day.
* % %

JUAMA 153 UanI5RLaIsTINYIA
e ganuuUTARVSIATAMEEUGYY ankaLenn Yiensyewasluluil visets

DONLUUNDULAY WORIRNIZLEINAaIn T g nulnwasadnala
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uni 5

a3U afiusnena uazdalauaue

dsduazanusnena

mMsfinwilijaiunsuiuliernsiseunuy auv.105/29 10 e Widue1nsnd

o

[ a & L4 v =2 I [ YR [ [y = s
nasugvsidueud (Net Zero Energy) lagldnsdifnulsaeuintunseuny Yminyisud

]

[

HaNsANwIaNsaaTUlRRa;
n3zUIUN1TUTUUTeIANT

msUfulsavdenomaduiuneudidnlunsannslindsnuresoimadouly

nsdifnwnil Inefimsdifunisuiudgmvasdiudiodinuszansnmnstiostuaudounas
anmslindanuusznsusn Snsiansanan PU foam ludsan Sedianauiflumsdesiu
Arwdoudid Tneflen U-Value wihitu 2.84 W/m2K n1sfindsauiuiitasannisdiemaii
Sourhuvdanldegeliuseansam inlieamalinglusimsanasiazannisensviinig
Sutsemsfians In1shnsisatau EPS foam fiutiteras el U-Value iy 0.1
W/m2K Faduenidnmnn uazd1wesnsyaneins SHGC (Solar Heat Gain Coefficient)
Winfu 0.25 wansisszansnmadunisdesiuanuieusinaieuon msiimauIuds fail
PreanmImemanifeuinuniseins iligangdameluomsasiiinntulssmsiiann 4
msfnsaussanaviluIua ULz TnotnsiuanuuIueuBueaNIN 1.80 1WA uaY

(%
Y |

WHIUILAALLIAIEUD DA 0.60 LUMT NSANAILKNITILAATYTIEanUSINMLELARTIEDUTE

Y

'
¥ 1

21A15LALNTY ANAUTOUTIINEIATT WASIIUATUANLAISTINYANIUIE1AITUBNIINNTT

1%
L a (Y

Usuugndenaimsuan dainmsfiadessuundnliiimaanuuaerind Inufnmuneleea
(3 v dd’lj 4:1' o allll a [

WATUUNAIADIANT ANUTNTIU 308 AITINAT I1UIU 154 WS T2 UULTIUHEANEIY
awnUliue1A13 aANISTIRNINAIILIINABUBNHAIINNTUTUUTEIAITNUIN 81015080
nsldwaanuld lnsanashie 17.2% Wewfisuiuaimsiiunaun1susuly dadunauain
nsUSuUsaAeneImsnilusEansam iansifinauiu nsinAsunsdaunn wazn1suTulse
duqidfty sruuleawadnandsasnsananndsulaiismenan1sldnuvetns dwa
Tiormsiindsugrziduegue (Net Zero Energy) mstmuneianald Fauneaaui

g1msanuIsanaanaanulivindursennnImdsuldluseulnisusuugetivandliaugs
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audululalunisusuugsenmsiseuniognulifiuss ansanaunaanugay way

anunsaussqulmunensduoimsndsnuansiluaudls saluwwmeansatly

Uszgnaldniuenasiseudu lueuen
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1. Usgdnsnmvesmsuiulsadfeneims:
msUsuUgldenernsmensiidauiusazfnairdawanuandliiud

Uszansnmlunisannislanassueensiiodfy donadosiundnniseaniuy

21ASHURSDUT UL UNNTUDIIUANINFTBUIINAEUBN

2. ANMUMLNZANYDITEUUNAR NG9 uLasa1Ane:
N15La0N ST UUALYAaN AU EUAUUS UNUD98IAN TS o Ui bt auluan

LY = ¥ (Y } PN a 4 1 IS a a
nangiu Pegenmasenurllaszuvasananlnilaeeg1adiuse@nsan

3. mslfanviesiulasmstidiusanme sy
wmamsUiudseiiiunsldianviesdunastanslefaliifiostisandunu ued
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4. anuduldlalunisvenena:
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Y
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Jugudannsarialiase uagiidneamlunisvenenaludilsaioudus ludain ang.

Usgine
5. YednfinuazUaiauauwuy:
o AITHNIANYINULALLNLINUAIUALAINIGATYFANAAT LU EEET?
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Site Context

&

Seasons

chitectural respons

[ Glazing ratio
=¢ Shading

©
ry Toplighting

Outside spaces

Study details

Oceupancy schedule:
All days 8:00 AM 10 4:00 PV
Hoiidays Closed in August

Location:
Ban Dan, Buri Ram TH

Impact of climate on architectural response
Use this analysis to understand how the climate might inform your architectural concept.

i

Frequency (Occupied hrs) Frequency (Occupied hrs) Frequency (Occupied hrs) Frequency (Occupied hrs)
[E——) 52% I 46% 1 3%

What it's like: What it's like: What it's like: What it's like:

* Warm but windy * Pleasant or warm  still but chilly * Breezy and chilly

* Hot (or hotter} * Breezy or calm, not windy * Breezy and cool * 5till and cold (or colder)
What most humans wanc: What most humans want: =Windylut pleasant What most humans want:
* Protection from the wind & sun *Tobe outside What most humans wanc: * shelter from the wind
*Tobe cool * To enjoy the weather « shelter when needed « Warmth

« 50me connecavity with outside
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