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THE CARBON

“LANGUAGE”

* CARBON NEGATIVE
* CLIMATE CHANGE POSITIVE







CHINA:
A NEW WORLD ORDER
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RED = Unacceptable parformance = lamclard

YELLDW = Watch closely, Problem?

GREEN = Target performanon standand
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Compliance Voluntary

o Emission Trading Scheme | o Carbon Credit Mechanism
o Carbon Tax

Internal Pricing
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ESG ambitions drive soaring demand for green-certified buildings
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Bangkok joining the global flight-to-quality trend
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Development of Environmental Product
Declarations (EPDs)

PCR: the frame rk Product Category Rule (POR)
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Carbon Pricing Instrument
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Innovation Pavilion '

"The First Net-zero Carbon Building in Thailand®
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Recent Trends and
Research Gaps in
Environmental Health
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Every vear, the ASHRAE Ernvironimseniol Health Commities (EFC] reviews the Tield o
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"Adding car lanes to deal
with traffic congestion is
like loosening your belt to
cure obesity." — Lewis
Mumford, 1955
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Thailand still has a strong appeal to foreign investor

o 152"

Tourism leads the
recovery for several of
Thailand’s key sectors

International brand
expansions brings new
dimensions to the
retail market

MMC demand is the
majority of prime grade
office leases
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Thailand’s opportunities to attract skilled labours
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Over Lalintermational brands
expanded in 2033, greater than

20191138

grade office supply
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Manufacturing Moving Out
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Why choose Bangkok as the next expat destination?

Culture
& R
Diversity

Shores
So long Singapore: Expats flee city as
rents go thruugh the roof
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MALAYSIA
NOW

In 2007 the population of Putrajaya was estimated
to be over 30,000.The population had increased to
88,300 by 2015.
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Carbon Reduction Potential At Each Stage Of

Construction

Build Nothing
Explore alternatives

Build Less
Maximize usa of existing assels

* Build Claver

Optimize materisl usage and design
witth low carbon materials

Build Efficiently
Use low carbon construction technologies

' wagle

+*
Cperation & Maintenance
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TOTAL ANNUAL GLOBAL CO, EMISSIONS
Direct & Indirect Energy & Process Emissions (36.3 GT)
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BUILT
ENVIRONMENT

42%
(15.301)

DESIGN &
CONSTRUCTION







W 110 |
OTTV/WWR

NATURAL LIGHT VS




F ]
EONATION & HOSPTAL OF THE “FUTLRE™

Regional Workshop:
PROMOTING PASSIVE COOLING

~ STRATEGIES IN BUILDING SECTOR

POLICY AND PRACTICE
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Noting that, sustainafle cooling cantrefertoraction
emissions from coolig actions by 2050 sUch*as throtshng :
Potential (GWP) refngerants
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COMBATING CLIMATE CHAHGE
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1°25'N

38.7 km

1°20'N —

1°15'N

| | | |
103°35'E 103°40'E 103°45'E 103°50'E 103°55'E 104°E 104°5'E

UHI Int_ensity _(°C)

-8 0 8 16 24 32 4 4.8

URBAN COOLING
STRATEGIES

solutions to
make the
Singapore
cooler




Madinah Urban Development Project, s
Saudi Arabia
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MULBERRY

CLUBHOUSE




| NDOOR ﬁ?
COMFORT  #

with Natural
Ventilation

FLOOR COOLING SYSTEM )|




24/7

(QU|ET

LUXURY
HOUSE

* The biological effects of radiant
cooling extend to internal organs,
the central nervous system ond

enzymofic processes
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COMFORTABLE LIVING THROUGH
INNOVATION CUTTING EDGE
TECHNOLOGY
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Huw Dtstrlct Cooling System

reduces carbon?
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ARE YOUR CARPETS
HARBORING MOLD?

p—

Click to learn-how to
clean and prevent mold in
carpets




Your Home
is o Gas
Chamber,

Act Now!







BEFORE AFTER AFTER

AFTER

‘Thermal flywheel’ effect

In a passive concrete design, the cooling capacity of

concrete can be up to 25W /m? and with an active
system, up to 40W /m? can be absorbed
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Non-Cavity
Life Cycle
blockage
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Operativetemperature
ADAPTIVE THERMAL COMFORT



Could you be allergic
10 air conditioning?

20% Evaporation

_ % Conduchion
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v Operative temperature
v’ Relative Humidity

v Air Velocity

i Feel Like
amnadaInA 32°C 45-50°C
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< R | = 45-50°C

+13-18°C

(Air Temp) (Feal Like)
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Floor temp 26° C
Feel like -1° C
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BREATHING
ZONE

DIRECT AIR SUPPLY TO
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isplacement
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'0 1 Patient room. 1) BMS-activated automatic shading; 2) natural lighting; 3) radiant panels;
4) integrated DV; 5) window planters fed from a recycled water drip imigation system.
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Ventilation

for Acceptable
Indoor Air Quality

Voz=Vbz/Ez

(T2in,

1800 mm

T75 mm

Figure 6-A=Breathing Zone

Vi, = Breathing zone outdoor airflow

R, = Outdoor airflow rate required per person

P, = The number of people in the ventilation zone during use
R, = Outdoor airflow rate required per unit area

A, = Zone floor area

AO3 Ventilation Design [P]

ASHRAE 62.1 — Commercial building ventilation

RD62:1
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Harizontal light
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PNEECTIRLS WA=T

Large particles
dy>10 pm

Inhalable large particles
10 < d,<100 ym

Aerosol respirable particles
d,<10 pm
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Nosocomial MRSA infection in hospitals
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EFFICACY OF VENTILATION




DIRECT |SusnsPy
AR
SUPPLY. o

AIR FLOW
PATTERN




~ Multiple-Zone Recirculating System

- one air handler brings in OA through one intake,
mixes it with recirculated air (RA), and supplies
this mixture (SA) to more than one ventilation zone

__ 100% Outdoor Air System (DOAS)
- one air handler brings in OA through one intake
. and supplies only conditioned OA (CA) to one or
| more ventilation zones; no recirculation

|
i




ICV-INFECTION CONTROL VENTILATION

Exhausf duct
— — Signal cables
<0 Pressure sensor

;— — — — >{Branch controller [T ——————— 77 e Supply duct
DLV |. I. V. 3

O Roomsensor

E
e
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ariable speed drive

T Variable speed drive *Controlled Air
| Valve, Monitored by
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PRESSURE
CONTROL
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How a sewage system could spread coronavirus
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Thailand Technology Roadmap to Net Zero by 2065

* Podicy BV 300@30
= FPlase diowven FICE velncle *Phliase doswn coal in electncity
* Increase the use of biofuel in ganeration Carbon Neutrality
The 1me of transpart sector = 56% of electndity genetate from *T4% of electricity generate from
hydraulic cerment * Promote the use of battery rernawable energy remawable energy
target 1 MICo, slorage with renewable enengy = Applying technodogy CCSACOU/BECCS * Phase out coal i electialy generation
® @ @ L @ & - @
m i ﬂ ﬁ
* Increase renawable enargy in Thaitand Initiative CCS Achiove GHG removal 120 Using Greenhydiogen Net Zero GHG
electricity generation - Enhancing GHG Mitigation  Muca),eq from forestry and in erergy. transport Emiscio
* Increase energy efficiency Implementation from land st sector by and industry sector. m n
* Promate rice cultvation that applying COCUS technology - Natural reforestation
reduces '”F“"""h"‘ 'Er""“'i":_m Incentive schemes for - Economic relonestatican
= Promiate biogas production supporting CC8 activities - Increasing of green space in
frarm manure (Dome Digesterh-  Clanfcations on requlation wrbangriral areas
- Carbon credit under AS - Forest encroachment and
Enable technical data i-_'.ur||.'|l|,g m‘*ﬂlm -

ASDULLHUWAVVIUBIG (National Energy Plan: NEP)
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CIRCULAR ECONOMY IN
ONSTRUCTION
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THE FUTURE OF
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Air temperature to
decrease by 6.5° C for
every 1000 meters

Relative humidity
decreases linearly with
an increase in altitude
at an average of 4% per
kilometer

NATURE .

2440 TOW
Super Megatall

THE POWER OF

A

e

2440 m. 488 §

Ventila
Baza Dia




éﬁ) A9ENS IWEIIU
l- MIMNISTRY O ENERLEY

Portable hvdrogen car :||!5._|| &

power cars and cutdoor appliances

LTHOTUD

ulovisaArguavns:nsIowavVIU

misdnatuuionssunaanalulafifoussmithHneasuiunasomomiuou 2050 (CN2050)

uuwrymomsith Hydrogen
IWlslunmawavowuvasds:inalne

1. maldlalasisulunmawiooulaid

Ieramimserolidsion reasfronan s Lol

PRI D B R, P fakra prfpey
2 msttlolosmulumawdoouaxusau
dhnulsonuaoaHnssy
3. msldlalasulumauudo

Hydrogem Fusl Cell Electris Vehicles [FCEVS)

= Hilalosaumlusiolei
= dooldlalosmusgnEgeurn (98 995%)

* Tero amissbon
26

misdoazuinalulad Hydrogen

uuIMuMsWouLnaaolis Hydrogen
AHSumMAwWaIU

"'lll'ﬁ.I T ETTINH i ]

D SO0 DO I AL -0 inm F3en-iukly

rla i FOEY LD b ssaer-daay)










g
:-'1
.H:

e

4. foudie a:00ns30153

3, Sudhmdnidun

(2T} ||'\.2|||'.i|.|'-.='||||:||||.' ]
i masndiuersdned
P[RS PR RS HTT

W= r'M.II EFS Droriuanil 1sn
B iunEdnd Buliundgu
daidams Bl usi
dr i i e T FF"V;
Aiderdilundasmsrd

2. DWmISTdrUEauId

A1 1w e EPS Duiian Eln s v,
clofdon Sretadohitans CFC §
i AN i oA e Landnd
N 1l
-

s Teiu B Builusdadfneion M3
Bl ey Py T D S e L AT
TR A B b T TP Bt T
il S et o Rl
N Turnssousyunuwiidnmmae b

eseTe EPS u'u'1|-.l.|n|l.l:.um

ellEi MErdifu fihshuaniolvel EFS
unsiza oo nmsngods )
v DN L T U 5 v L T

- TG ﬁ-ﬂnllﬂ'— ﬂ b e B




Fickged Boand Iraulkaion
TR DAL

B8 T il i Ty

Esharior Wyt &

|||l-|| 4I

AW b - 5700 B




A gauigu
L dUIPNUANYOA

| douAouAugnERihuaduivs:angmw |

deFerudou
p 1 tnuliundnuii
Hﬂﬂ;ﬂhh&l doedlp=niatilu-

ArUEUUAASUNIU - - udnason wamion
@ nuAsiuBuNasBosYT @ nuSiEUV & Uaonlu s, < mmosdalaw

THE FUTURE OF

COOLING
SYSTEM



Toxelcity amd
Rafrigarant Flammadiblity
classification

HFO R1254y =1 AL
i ——— HTT) RiZ3dze i A
1L £ mafurall B2%0 [ propane) 1 Al
HFC k32 BTG AL
e —— e b [ ————— SR N S S . . O S . . S D U . . . S . N S S S sy
| i RAA 2 0Ag Al :
| . o HFC RASAE 238 A3l
.l H ' ™ HIFC RAS4D 466 AL
J [ -, HIFC R4S 148 AL
) HFLC 5134 &31 1
[aturall RTTT (arenanial 0 EFL
’H ",i —_— il n j i paturall RIS Cwatard o ]
| ] [ inatiral R4 (00 1 Al
'f :' . | Teaicity sl Masammabdl by clazsiflcatiess A= lawer beaicity, B=highar beatlcity) 1= ma Namse propagation;
- "-_t F ‘ .--""III w I = leweas Hlassrmability: 3 = highar lammabiBty (Ses BS 130 BT for bl delinition ). Gray shading
- o indicates thoss rlrigarans with GWP< 150

Tahie 2= Refriperasts commeaaly smploped in buildisg serdces spstems

I F ~
. _‘x;

-y







R RBRFIFISTSERAMRA
| B |




2%

,/, ] 1\\\ 1
I
1
i | Rk
1 g
1 [ | il
| |
I.
1% 1 ¥
e 1
o
g Stuck in a stack i |
temperature i l |
;s Mmeasurementsofthe | | |
microclimate around ‘ 1
split type condensing % | |
. . . . “ \
units in a high rise R ,
building in Singapore WA
3 + e
o
] 1 2 1 4
cop

= AR 0 el ST0CK EEECT G re e Pl ri MR

—s—iark sHmk any < cnivhirhen

‘( M

I] nIuJI

Al
*) mm all

;r.l
mr 931 laping AR




kil Fewi |y e mEET T
e

i il 'ﬂ-unl-:._»

E 2 8 B B

. - LT P TIR AT A

Hiiwew vy ehsai
el fneh ey wedhE T [ATIR ¥
LRI ey ETLEE | !I IE
— H ‘ BT T
-

T e PR T

1R W

=110 3

L= L

TN

High tesm parature Moat purmg family

HEAT PUMP




e |
I # 88888 i I '

et Lot -
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powered air conditioning
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How does CO, affect the human body?

200000 Unconsciousness & death
20%

80,000
8%

30,000
3%

10,000
1%

5,000
0.5%

~
i
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LT TR TR T

2,000
02%

1,000

CO2(Carbon Dioxide) concentration[ppm/%]

ABSHRAE Standard

ASHRAE : American Society of Heating, Refrigeraton and
Air—conditioning Engineers
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Accepltabde conditions with nommn
level ol COZ
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Main symptoms of
Carbon dioxide toxicity

T

Central

- Drowsiness

- Mild narcosis

- Dizziness

- Confusion

- Headache

- Unconsciousness

Vi=sual
- Dimmecd
sight

Auditory J
- Reduced
hearing

: Skin
- Sweating

. Heart

g "\« Increased
hean rate
and blood
pressure




Measure Airborne Covid-19 Risk
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SLIME
p— T

BACTERIA, NATURALLY SLIME CAN CLOG THE THE AREA BECOMES A
PRESENT IN WATER, DRAIN PORT, CAUSING BREEDING GROUND FOR
PRODUCES “SLIME” AS A OVERFLOW HARMFUL BACTERIA,
WASTE PRODUCT INCLUDING DEADLY
LEGIONNAIRE'S

PRIMARY
DRAIN

SECONDARY
DRAIN
PAN
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Leaving air conditions fram cooling coil near saturation.

Air Laaving Cooling Coil 028
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CAN MOLD BE
COMPLETELY REMOVED?
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40% Less Air Moving Energy
= “E—: Fan Blades Diameter: 12, 16, 18, 20 & 24 ft.

are available.
Air Volume: 215000, 279000, 335500,
406000 & 477000 CFM

Motors: 1.5 Kw

soacH “Virtual” Air Duct

urtains /non-disruptive
airflow

The increased air circulation from

AMCA COVID-19
Guidance for
Large-Diameter
Ceiling Fans

Date: 2021-11-01 14:16:54

* Photograph courtesy of Greenheck Fan Corp.

Over a 12-month period, Air Movement and Control
Association, in collaboration with an international
team of scientists, engineers, and researchers,
executed a series of numerical simulations to
investigate the impact of large-diameter ceiling fans
on COVID-19 exposure in a warehouse.
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Annual Emissions from the

Plastic Lifecycle

OVA Expo
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