Building Upgrade Technology
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From “Global Warming to Global Boiling”
The Accelerating Climate Crisis
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Focus Right - Aim Sharp




“Triple Win” approach
* Quick-Win Investment (ROl + Green Fund)

* Well-being
 Asset Valuation
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Bangkok office
market overview

Third Quarter 2025 Report

Relocations reached a post-pandemic peak in 3Q25, driven mainly by moves frem
non-prime to prime huildings. Tenant-favoured conditions and extended incentives
pushed 43.5 % of relocations into prime-grade offices, highlighting a continued
flight to quality.

Source: JLL, 3Q25
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JLL Thailand Research

Bangkok-wide Central Business Areas
All grades Prime
((()))JLL SEE A BRIGHTER WAY Existing stock (sqm NLA) A 11,123,000 A 1,665,000
Quarterly net absorption (sgm NLA) A +84,300 A +49,700
Offices with LEED and/or WELL certification by building age, 3Q25 Vacancy rate A 20.0% v 28.3%
Gross rent (THB/sgm/month) v 731 A 4 1,006
1,400,000 R shed offices increasingly
e LEED Gold (OM+EB),
1,200,000 ng sustainability and ——
man /'
1,000,000 :
% 800,000 p
I 600,000
Z v >
400,000 P
200,000 ‘ ((
0
Less than 5 years 6-10 years 11-15years 16-20 years More than 20 years
Building age © JONES LANG LASALLE IP, INC. 2025 (@))JL
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fvalnamstingoe Upgrade

Excellence In Design
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RENOVATE ' UPGRADE
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It’s not just
oending for Show,
but it is also
spending for

Not a cost but an investment
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AIR-CONDINCINING CONSUMES
>50% OF BUILDING ENERGY.

A MAJOR EN]ERGY DRAIN
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Air Conditioning

System
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1. A/C UPGRADE

+ ~50% less ~60% less
Sr—— Energy Use * Energy Use
Standard &/ Save 30-60% Energy
Comfm?rmal &/ Lower Carbon Footprint -
= Building & Meet ESG / Net Zero Goals %
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. A/C System
Upgrade

e DX > Water-Cooled
Chilled Water /Higher COP
e Low-GWRP refrigerant

e Reduced heat island

e 24/7 central plant

e Individual A/C control

EEC ACADEMY



R410A

GWP Values in accordance with IPCC Fourth Assessment Report (AR4)
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Toxicity and

Refrigerant flammability
classification
HFO R1234yf <1 A2L
HFO R1234ze 1 A2L
HC (natural) R290 (propane) 3 A3
HFC R32 675 A2L
: HFC R410A 2,088 Al :
HFC R454B 466 A2L
HFC R454C 148 A2L
HFC R513A 631 Al
(natural) R717 (ammonia) 0 B2L
(natural) R718 (water) 0 Al
(natural) R744 (CO) 1 Al
Toxicity and flammability classification: A= lower toxicity, B= higher toxicity; 1= no flame propagation;
2L = lower flammability; 3 = higher flammability (See BS 1SO 8177 for full definitions). Grey shading
indicates those refrigerants with GWP<150
Table 2: Refrigerants commonly employed in building services systems
= ang00
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CHILLERPLANT
EFFICIENCY UPGRADE

High Efficiency Chiller
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ALIDE CERT|FIED'

www.ahridirectory.org

Water-Cooled Water Chilling and
Heat Pump Water-Heating Packages

AHRI Standards 550/590 and 551/591

= ACT Super EER Water Cooled Screw Chiller




CHILLER PLANT
EFFICIENCY BENCHMARK

New Technology High-efficiency Conventional Older Chiller Chiller Plants with
All-Variable Speed Optimized  Code Based Plants Correctable Design or
Chiller Plants hiller Plants Chiller Plants Operational Problems
FAIR

| |
kWiton 0.5 06 07 08 09 10 11 1.2
C.O.P. (7.0) (5.9) (5.0) (4.4) (3.9) (3.5 (3.2) (2.9)

AVERAGE ANNUAL CHILLER PLANT EFFICIENCY IN KW/TON (C.O.P.)
(Input energy includes chillers, condenser pumps and tower fans)

Based on electrically driven centrifugal chiller plants in comfort conditioning
applications with 42F (5.6C) nominal chilled water supply temperature and open
cooling towers sized for 85F (29.4C) maximum entering condenser water temperature.
Local Climate adjustment for North American climates is +/- 0.05 kW/ton
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Indoor Air

Quality




Number of deaths by risk factor, Thailand, 2019

Total annual number of deaths by risk factor, measured across all age groups and both sexes.

High blood pressure 69,032
High blood sugar 65,179
Smoking 62,859

Obesity 43,873
Air pollution (outdoor & indoor) 40,878
Alcohol use 39,223

» Outdoor air pollution 33,772
Unsafe sex 17,611

Diet high in sodium 14,894
Drug use 10,674
Secondhand smoke 9,435

iet low in whole grains 8,064
Indoor air pollution 7,449
Diet low in vegetables 6,467

Low physical activity 5,213
Unsafe water source 5,010
Diet low in fruits 4,329
Low bone mineral density 3,784
No access to handwashing facility 3,043
Low birth weight JJj 1,369
Child wasting ] 1,248
Unsafe sanitation | 260
Diet low in nuts and seeds | 146
Non-exclusive breastfeeding | 70
Child stunting | 42
Iron deficiency | 31
Discontinued breastfeeding | 5
Vitamin A deficiency | 2

0 10,000 20,000 30,000 40,000 50,000 60,000

Source: IHME, Global Burden of Disease (GBD) OurWorldinData.org/causes-of-death « CC BY
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AIR POLLUTION - THE SILENT KILLER

THE
SILENT

Air pollution is a major environmental risk to health.
By reducing air pollution levels, countries can reduce:

Every year, around

7 MILLION
DEATHS

are due to exposure
from both outdoor
and household air
pollution.

KILLER
in &) or

Air Pojlution

Indoor Air Pollution- A Giant Killer

REGIONAL ESTIMATES ACCORDING
TO WHO REGIONAL GROUPINGS:
Imdoor gir pofution is one of the genvine reasens of czusing disorders

in indiiduals. it acts as asilent killer. The smoke ascending from stove - a-u_‘_?
and fire inzide the house causss the deaths of an extensive number of 9‘ .

More than 2 million

in South-East Asia Region

More than 2 million

in Western Pacific Region

1 million

in Africa Region

500 000

deaths in Eastern Mediterranean Region
500 000
deaths in European Region

More than 300 000
in the Region of the Americas

people reliably especially in develoging nations.

Pollution Indoorns can be mare
harmiul thon pollution Quidoors

WHO Air Quality Guidelines set goals to protect millions of lives from air pollution.

Jv

CLEAN AIR FOR HEALTH #AirPollution (@) Lord Heatt

T@‘U@UQDAL“%‘H@\TNWW
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Effect of Room Humidity on Selected Human Health Parameters

Decrease in Bar Width Optimum
Indicates Decrease in Effect Zone

Bacteria

Viruses

Fungi

Mites

Respiratory
infections*

Allergic Rhinitis
and Asthma

Chemical
Interactions

Ozone
Production

— 1 1 1 1

10 20 30 40 50 60 70 80 90
Percent Relative Humidity
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Did you know thata leaky ro
dressed.

\ o~
+ Roof leaks cause two types of mold |

« Systemic growth occurs when th_% I
out the entire area. In this case, the
ness in the air causes condensatio n

s Limited growth occurs when an
leak. In these cases, the mold r

+ So how are these issues addressed?

« First, the roof leak itself | This e
and troubleshootwhelge'-th epairs ( ¢  is der. - -

Second, the current mo
administer.
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2 N e s e age: advancedairductcleaning.com
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" 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

/ L
v

Al A
& N4
zone 1 zone 2 zone 3

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

/.

relief air

zone 1
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UPGRADE, NOT RENOVATE

Existing office buildings in prime locations
often sit on high-value land but have reached
the end of their life-cycle assessment (LCA) —
resulting in outdated design, poor
environmental and indoor air quality (EAQ/IAQ),
and low rental and asset values.

Upgrading, rather than simple renovation,
represents the “best worst investment.”

NEW
OUTDATED LCAS CYCLE

. OFFICE

TIME

By enhancing ceiling height, improving EAQ
and IAQ, and modernizing facilities, these assets
can restart a new life-cycle value curve (LCAS).

 higher rental yields
* better occupant well-being
¢ stronger long-term asset performance
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Smart Education Display

Air Quality

ierlor al
ort of bulding occupants.

Lighting
7%
14%

Temperature Humidity Carbon Dioxide Fillration Volatile Organic
Compound

72°F 45 %rh 400 ppm 14 MERV 1000 ppm

(40% - 60%) { < 900 ppm ) )

Air Quality Monitering

PM2.5

Air Quality Monitoring Air Quality Monitoring Air Quality Monitoring

PM2.5 PM2.5 PM2.5
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Vertical

Transportation




=2~ \/ertical

Transport

e Additional lifts

e Lift zoning & control
e |nternal stairs

> Connectivity =
Productivity
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High Performance

Facade




Adaptive Architecture

Usyrronaislijane... udunlvlévrionaa

NNSO2NIUULIUDIATSILLIUONID Adaptive architecture nauisa(@lums

Upgrade o1misiiiqriuady uszrgawadbuu laggbavlaspasiv rsowauauiu
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Adaptive Aesthetic
e Second Skin Facade
e INUF duanglnu

| /

Adaptive Performance

e Smart + Green
e Solar Shading

Adaptive Identity
* DNA uovoiaisiau
e anglnysouaus




High-
Performance
Facade

* Double / Secondary Skin

, * Reduced cooling load/OTTV
* Acoustic & thermal comfort
* New branding / image
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GLASS CURITAN Wl L SUNSHADE
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( e VENTIATION SLOT
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- OUTER FRITTED
GLASS CURTAMN WALL SUNSHADE
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MEP-Facade
Integration

* Integrated shading & services
e Cleaner building envelope
e Easier maintenance
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WHAT’'S EDGE? WHAT'S FITWEL? )
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Reviving the World with Green Tech:
Where “Business Value Meets Sustainability”
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EEC ENGINEERING NETWORK

€

EST.1976
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Managing Director of EEC Engineering Network co.,Itd
President of Air-Conditioning Engineering

Association of Thailand (ACAT)
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American Society of Heating,

Refrigerating and Air-Conditioning
Engineering (ASHRAE)
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2531-2533
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Managing Director of EEC Engineering
Network co.,ltd

President of Air-Conditioning Engineering
Association of Thailand (ACAT)
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HEALTHY BUILDING DESIGN
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HEALTHY AIR CONDITIONING
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GREEN DATA CENTER (ASHRAE Thailand)
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-~ QUILU3AINSSUIKDANLEDEU “The Model of Green & Sustainable Medical Center”

= Design of Health Care Facility for Tropical Climate (ASHRAE)
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