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Guidelines to Developing a Healthy Design Assessment Tool

for Residential Buildings in Thailand
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ABSTRACT
This paper proposes guidelines for the development of green design assessment tool for
residential buildings in Thailand with the aim to stimulate paradigm shift in sustainable design from

the contemporary focus on energy and environment towards promoting occupants’ well-being.
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The study is based on an analysis of data collected from related academic papers, documents and
existing building assessment tools; LEED, WELL, Living Building Challenge, BREEAM, Home Quality
Mark, CASBEE and Green Mark. A review of selected assessment tools for green residential buildings
reveals 43 issues of mutual interest which can be further classified into 6 categories: 1. Air Quality
2. Light 3. Comfort 4. Aesthetics 5. Materials 6. Safety. Based on reviewed literature, a pairwise
comparison questionnaire survey is developed and conducted with 30 experts in the fields of design
and occupational well-being to determine relative weighting for each factor using Analytic Hierarchy
Process (AHP). The result shows that experts gave significant weight to Safety & Security category
with the weighting score of 31.6%, followed by Air Quality 23.7%, Comfort 19.3%, Light 11.49%,
Materials 7.7% and Aesthetics 6.4% respectively. In the sub-categories, experts identified Safety
7.6%, Security 6.5%. Water Quality 6.3%, Thermal Comfort 5.0%, Universal Design 4.6%, and
Ventilation 3.5% as the more significant issues for Thailand. A Sunburst Weighting chart is then
proposed as a guideline in developing a green assessment tool for residential buildings in Thailand

with stronger focus on occupants’ health and well-being.
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Indoor Air Quality standard
Smoking control
Ventilation

Air flush

Air filtration

Air infiltration

Operable windows

Direct source ventilation
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Increased ventilation

Air purification
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U207 2 wasadng (Light)

Visual lighting
Glare control
Right to light
Circadian lighting
Color quality
Surface design

Shading & dimming
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Acoustic comfort

Noise reduction

Sound insulation & absorption
Sound barriers

Thermal comfort

Olfactory comfort
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Beauty & design
Biophillia

Sense of Place
Access to View

Private space

o
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yu20f 5 556) (Material)

Asbestos & Heavy Metal
VOC reduction

Toxic material reduction
Enhanced material safety
Moisture management
Antimicrobial

Cleanable environment
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O O ©»m O O O ©

(@)
o O O
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Water quality p p - @) - - - -
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ANNEAR VD IIATITeuan (Categories) wazdaud 2 WumsiuSeuisumnudrAyaesusuiiuiitetes

(Sub-categories) LenfiansaaunLInIte lnesisgrauuvdeuaunivlunisideuanslilunng 2

o
wuniate
I
| | | | | 1
AUAWIINTA ueedng fnnaziaung funisnm U] ANuUaaniy
I [ I I l I
- IAQ standard - Visual lighting - Acoustic comfort - Beauty and design - Ashestos & Heavy Metal Security
- Smoking Control Glare control Noise Biophillia VOC reduction - Safety
Ventilation - Right to light - Sound ins. & abs. - Sense of Place - Toxic mat. reduction Disaster mng.
- Air flush - Circadian lighting - Sound barriers - Access to View - Enhanced mat. safety - Universal Design
- Air filtration Color quality Thermal comfort - Private space Antimicrobial - Pest & Pesticide
Operable windows - Surface design - Olfactory comfort - Cleanable Env. - Water Quality

Direct source vent.
- Outdoor air sys.
Increased vent.
- Air purification

Shading & dimming

Moisture mng.
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31.6% ,
fn1zthaung
WEIEINg FUVTENW
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FUviTEn W 19.3%
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AT 3 wanuEUISTIE A UIMTNIUTIUTEUTENING 6 ddaviitendn

Tumnaganweniea (Air Quality) shidegesiifimalimuddyunnianlsun Ussiiuies
nssTUEENNA (Ventilation) Tneildmdaustmiin 15.0% vesnzuuusuniglumian oo msdi
91n1¢1 (Increased Ventilation) 10.7% nsauAuuvastan1iznglue1n1s (Direct Source Ventilation)
10.6% UaT3EUUAIUALEINIANIELENDIAS (Outdoor Air System) 9.9% laeusziuiigidemalvinim
ddnyiosiiga léun n153aTavesenia (Air Infiltration) 5.9% nMsnsese1nA (Air Filtration) 7.4% n15&na
amanounsilaiuetans (Air Flush) 7.4% wagnnsweneinie (Air purification) 7.4% (amit 4.1)
Tunuauaaing (Light) ‘UizLﬁuﬁﬁﬁmmmﬂﬁmmﬁﬁmmﬂﬁqm"lﬁud UsgiuEes MImuauLaIuIam
(Glare Control) Tnefidnahudminiin 19.3% vesrzuuusiumelumng sesawnie nslisusdsainseeis
Wigawe (Right to Light) 16.2% Waznslasunasssueid (Daylight) 15.5% nuaiau Uimﬁuﬁéﬁmmm
Ifauddytiosiian TiuA nseonuuuRuRarTuasnAI (Surface Design) 7.5% uay AMATNATEILAS
(Color Quality) 7.8% (n il 4.2)

IAQ Standard Visual Lighting
300 Smoking . 200
Air Purification— 259 Shading & 250
Control Glare Control
200 Dimming 200
150
Increased Vent. 2 Ventilation . |
100 oo
7 50
Outdoor Air \ ‘ Surface Design %o » ) Right to Light
S Air Flush e
=\ -—d4
Direct Source nir Eitrati .
Vent. rritration Color Quality Daylight
Operable
Wind Air Infiltration
fndow Circadian
Lighting

A 4.1 uanadndudminvaneRuAIeINTA (%) AW 4.2 wansdndiuviinvsiauaseing (%)
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v o

luniaaniziiauie (Comfort) Hilisamgliauauladudssifiu anuiiauiediuniu

(Olfactory Comfort) snnign Taeiidndurntmin 26.9% vosnzuuusaeluviig uaz AvsauTY
gunn M (Thermal Comfort) Aifidndau 25.8% Useiiuiifidoamalinnuddyiosiian ldun mstuides
(Sound Barrier) 10.0% (1wl 4.3) lunauzinnngunionn (Aesthetics) gidisamaliinnuaulafuyseiiu
arundudanusa (Private Space) wnfign Tnefidndiuntiviin 28.49% sosaunde nisitulafiadmi
(Access to view) 26.8% (Wil 4.4)

Acoustic Beauty &
Comfort Design
300 300
250
Olfactory Noise 200
Comfort Reduction ) 150 ) )
Private Space 0.0 Biophelia
Thermal Sound Ins. &
Comfort Abs.
Access to View Sense of Place

Sound Barrier

i 4.3 uaaadadiuhvtinmneanngiiauig (%) A 4.4 uansdadiuhvinmnegunisnm (%)

dmsuvinadan (Materials) fidervglimnuaulafulssifiu mseunuiagianusaazauly
$19M18 1nilan (Asbestos & Heavy Metal) Tnefidadaudmimin 18.6% sosaunie nisanmsliTani
Uaegansiiwilafialy (Toxic Material Reduction) 18.0% uay nsannsliianiidansuszneuduvidssive
$18 (VOC Reduction) 15.3% la msaauauaudy (Moisture Management) utssiuiiéidenvali
muddnydosiian 10.3% (il 4.5) uarlumnaaudasad (Safety & Security) r;jlf?immzyamzl,l,uu
1% msanaundesiogtRimguargiRfe (Safety) iudsaduiifauddaunnitan Tnefidaduamiin
24.1% vesaziuuswmeluving nsanmnuidsaienislasnssuuaze1vgngsy (Security) 20.6% uas
ﬂmmwﬁ’]mzmmsﬂ,umms (Water Quality) 19.9% lnafl n1sauAudaisuniukasnisitensinuias (Pest
& Pesticide) 10.0% uaznsilosiufosssui (Disaster Management) 10.7% 1udszifiufifiBemayly
awdndyesiign (nmil 4.6)
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Asbestos &
Heavy Metal
300
250
Cleanable Env. VOC Reduction Water Quality Security
Toxic Mat.
Antimicrobial
Reduction
Pest &
Disaster Mng.
Pesticide
) Enhanced Mat.
Moisture Mng.
Safety
Universal
Design

A# 4.5 wansdndaivinuinndan (%) anil 4.6 Lansdndiuiivinvdiaaulaensie (%)

Wethdndiuaviuuilaluuiazsmnaitegasunmuusuiuaninilagannvaaidendn
dievuwinslunisinsanbirmdminuszinunneg dmsuussmelng awnseasulidunseaninn

v
I o o 4

AdmtnveunarisuguarlunseenuuueInslisIussiameinsiine de Awandunisnd 3

M13199 3 wansAndminveunaEisuguaElumMsesnwuueIAslisIUsEIANeIM TN e

nuniatanan (Categories) At (%) Usuihuindados (Sub-categories) At (%)
ABLNINDINTA (Air Quality) 237 Indoor Air Quality (IAQ) Standard 2.1
Smoking Control 1.9
Ventilation 35
Air Flush 1.7
Air Filtration 1.8
Air Infiltration 1.4
Operable Window 2.1
Direct Source Ventilation 25
Outdoor Air System 2.3
Increased Ventilation 25
Air Purification 1.8
W@IE3"4 (Light) 11.4 Visual Lighting 1.3
Glare Control 2.2
Right to Light 1.8
Daylight 1.8
Circadian Lighting 1.2
Color Quality 0.9
Surface Design 0.9
Shading & Dimming 1.3
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374 100.0 100.0
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