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CLIMATE
CHANGE

Body temperature

2 3
(Gomeston) '

Target cooling rate = 90 watts

cooling of the body, it is lumped in with
conduction. Together, they are not
generally adequate for cooling.

Convection Cooling of Body

As one of the basic heat
transfer mechanisms,
convection involves the
transport of energy by
means of the motion of

the heat transfer medium,

in this case the air
surrounding the body.
The best approach to an
estimate of heat loss by
this mechanism may be
to calculate the heat loss
by conduction and to
adjust the effective wall
thickness used in the

In estimating the effect of convection on the conduction calculation to

take 1 to account the
fact that air motion will
strip away the heated
layer surrounding the
skin and mcrease the
transfer of heat to the air.

([Modeling the cooling of the human body||
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1. Ambient micro-climate

2. Indoor climate
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3. AC technology

Conventional Cooling
®. @ Conventional air conditioner ¢
°C  — | :
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RADIANT COOLING "4
SKY SERIES
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. ﬁ ? 98% |
RADIANT COOLING FOR USERS' COMFORT COOLING —

Conventional air conditioners are builtto blow cold air downwards and directly at people to cool them instantly. However, when in direct contact with cold air for too long, some

Ty
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people experience discornfart and diy skin,

THE PRINCIPLE OF RADIANT COOLING
RADIANT COOLING: Heat s absorbed by the cool surrounding walls and ceiling, resuting in a cool feeling
CONVENTIONAL COOLING: Heat is absorbed by the breeze on the skin, resulling in 2 cool feeling.

4. VVentilation
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5. Humidity

Dewponts and eatie humiity (R fectte way

1. Ambient micro-climate
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1. Ambient micro-climate
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1. Ambient micro-climate
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1. Ambient micro-climate

Advantages of
Microclimatization

{a) KATABATIC FLOW [ Clear night]

| Day time)

(b} ANABATIC FLOW
. N

"3,
ASSSNENN

p— Ajrflow ~ —-# Longwave cooling
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Natural comfort
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“‘*--\..\_\’site planning and orientation
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Night cooling storage & cool surrounding
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* Building cooling tower

13



Thermal comfort
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2. Indoor climate
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Heat capacity 500-700 watt-hour/m?

2. Indoor climate

2. Indoor climate
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2. Indoor climate
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MULTIFUNCTIONAL FACADE SYSTEM

Extruded aluminum screen (sudare)
Outdoor air supply ducts
~HVAC supply ducts
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|—Chilled beam
— Double glazed aluminum window

View control
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! Motbrized climbing blinds
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SHGC DIAGRAM

ﬁf Double glazed window

SHGC:

! 0.66 (simulation)

_T_ Sudare screen +
double glazed window

SHGC:
0.39 (simulation)
0.35 (actual measurement)

“ﬁf Sudare screen +
double glazed window +

monitored and motorized
climbing blinds

SHGC:
0.10 (simulation)

T 0.14 (actual measurement)

~ PERIMETER IMAGE
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EEC ENGINEERING NETWORK
m Value Creation

EEC —NEW OFFICE BUILDING 2

Blookwork

Kingspan Kooltherm®
K15 Rainsereen Board ——=———1

Non-combustible cement

board cladding

Proprietary suppert railing system

Moisture Resistance
The insulation core of Kingspan KoolDuct® panels has 90% (or greater) cloj \' b 5 |
and highly resistant to moisture penetration. In addition, the risk of moisturg

factory applied aluminium foil facings provide a high performance and impef

Thermal Performance

The thermal conductivity of Kingspan KoelDuct® panels is 0.021 W/m-K /
insulation material. A low thermal conductivity allows thinner insulation to ag

The installed material thermal resistances (R-values) for the range of panel thick

Thickness R-value

22mm/ 7" 1.047 m*K/W / 6.0 ft-hr°F/Btu
30mm/ 1% 1.428 m*K/W /8.1 ft-hr°F/Btu
33mm/ 156" 1.571 m*K/W / 8.8 ft-hrF/Btu

04/09/60
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Product Description

The Kingspan KoolDuct* System is an advanced and innovative high performance pre-insulated ductwork system comprising up to 4m long
ductwork sections fabricated from CFC/HCFC-free rigid phenolic insulation panels with aluminium surfaces available in silver or black. It is
particularly suitable for high specification projects that require durable materials to perform in moisture and hygiene controlled environments.

Kingspan KeolDuct® System vs. PIR

The Australian HVAC industry has been introduced to a number of PIR (polyisocyanurate) insulated ductwork products from both Asia and
Europe that claim to deliver all the same benefits as the Kingspan KoolDuct® System. The reality is that in addition to key differences in the
insulation core, there are some critical differences to consider when comparing the Kingspan KoolDuct® System to a PIR alternative.

Are you really comparing apples with apples?
Kingspan KoolDuct® PIR Alternative

PRODUCT PERFORMANCE
‘Four Zero' Fire Performance AS 1530.3 v ?
Fire Test Certification uL 723 v X
Fire Test Certification UL 181 - Class 1 v x
Fire Test Certification AS 4254: 2002 v x
Smoke Obscuration <5% v 2
System Working Pressure (Continuous) Max 1000pa v ?
Cc Strength at 10% ion 200kpa v ?
Mean Air Velocity (Max) 20 m/s / 4000fpm v 7
Air Leakage Rating (System to SMACNA - Class 3) <1% v X
Product Life Span 25+ years v X
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3. AC technology

Spot cooling
‘ Piping

J]‘\

Worker
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SIS ANNIFATDRNIRIETR\ ‘
|
-Reducelelectricity/demand ] “

- On-peak/offipeakimanagement

- District cooling/heating

DIENHINIRYANI®\V

- Engineering utility'supplies:
- On-site power generation

—24/ services
- Chilled water storage
- On-site CHP j CACETV
- Reclaim heat for hot water
- Central waste water treatment

- Recycle water plant

- Smart system

- CO, reduction/ GHG reduction
- Central laundry system

- Solid waste management

- Central fire water supply station
- Ring road fire hydrant

- Flood protection

- Central site security control

- Central site fire monitoring

~NANI DACIN
- Eliminate heat dissipation in south plot

- Elevated Ring road as basin
- Tall buildings as ventilation tower

Less machines and equipment and O&M cost

How district cooling works

DISTRIBUTION KETWORK.
Underground,insuated pipas

ke, v o grounc water prodexes chled wate,

s1e nenavableson £
e heat

Residentia] & VRF
Air-conditioning solutions

04/09/60
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Variable Refrigerant Flow - VRF

Safety Standard for

Refrigeration Systems | pesignation and Safety

Classification of
Refrigerants

— |
)
4

ASHRAE Standars 15and 34 -

Considerations for VRV/VRF Systems [ =
|
gm 800
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RESIDENTIAL | LIGHT COMMERCIAL | COMMERCIAL B e e oo N

CFCs & HCFCs are Ozone Depleting Substances (ODS) leading to more
UV-B dangerous radiation reaching earth

. . 4
Spring 1980 Spring 2000 5
Ul Radiation
CFC
i 1
akd A ;
1 - CFCs released 4 - Cl destroys ozone
2 - CFCs rise into ozone layer 5 - Depleted ozone -> more UV
3 - UV releases Clfrom CFCs 6 - More UV -> more skin cancer
Spring 1990 Spring 2014

* The Montreal Protocol was signed in September 1987 for the phase-out of
CFCs & HCFCs
e Areturn to the 1960s levels might take up to 2070

Image source: Ozonewatch - Nasa
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VRF & Chillers Have Strengths
in different segments

3
|
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VRF Focus Chiller Focus
Systems < 200kW Systems up to several MW
New but especially Retrofit New & Replacement
Mainly Installer / HVAC designer Consultants / HVAC designer

Installer Value Preference Consultant Value Preference
¢ Strong support from supplier ¢ Comfort (air quality)

e Ease of installation e Ease of maintenance

¢ Installation cost ¢ Open system architecture

* Operating costs

* VRF WW foreseen CAGR around 10% (still regions with low penetration)
* But serious challenges arising from focus on GWP / flammability of alt. refrigerants

¢ Chillers WW foreseen CAGR around 3% (a more mature application)
* But better positioned to be seen as ,greener” systems

YT
]}jlm Microchannel heat

Chiller plate heat

Inverter Drives to optimize
condensation for maximal part-load
efficiency

’—)

exchanger (V-coil

exchanger (MPHE), MCHE) tosave Range of electronic
RA410A optimized up refrigerant, space and controls to match varying
to 200kW x circuit energy needs of automation

Pressure control and

regu!afion to achigve fi.esired ) High efficiency fixed speed Scrolls

conditions with reliability 4 A | with patented IDVs for high PL
% efficiency— DSH 7.5 - 40TR

Pressure Independent
Balancing Valves
Save water pumping enerﬁ

and improve chiller part
load conditions /
‘Lh ﬂ High efficiency Inverter

i i EXVs & TXVs to achieve desired Scrolls
Solenoid valve for Energy saving Line componentsto conditions while saving energy VZH3-26TR
hot gas defrost and liquid line shut ensure safe operation consumption

off

04/09/60
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Technology: modular chiller

A/C area 1750 m? ¢ Smart water cooled
modular chiller

e COP=6

* Limit environmental
friendly refrigerant 410 a
content

* FCU add on flexibility

-\F /\M

Technology: fan less cooling tower

* Reduce heat
island effect
e Avoid
airborne
pollution
* Non
& chemical
water
treatment

04/09/60
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v Water cooled digital scroll Multi-stack chiller

Water meter Digital Electricity meter BTU/h meter

Energy meter list

EEC 15t &2 floor, Green Companion, Stitch& Hammer
Electric meter list

MDB, DB 1st to 5th floor, Chiller plant, CBP pumps, Lift,
Lighting/Outlet/HVAC for EEC office (3rd & 4th floor) WWTP
Water meter list

EEC 15t &2 floor, Green Companion, Stitch& Hammer, 1%t
WC, Rain water meter for irrigation and urinals

04/09/60
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Technology: smart A/C system
CMS/FMS

EEC ACADEMY

HEALTH & WELL-BEING
nnA1 CO, ifiu 1000 PPM nSo grungiiiiu 30°C nSondiwdugindi 70%Vuld
ssUUS:UABINAR:NUTRESRIUTRA
TEMP CO: HUMID
TEMP OD 30"C 1,000 PPM 70% RH
/-_\‘_.-
€0; 0
—_—— O
7 /[~
o
—
_ ENERGY
= MEASUREMENT
MEASUREMENT UNIT
uNIT
,’L“\/‘
162 40
Unit Baht
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- Underfloor heating
J ! J\ N s and cooling
[po/r2) |4
lore2) | el ¥
0/F2) 7 A
1 2

—— Expansion joints
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QUALITA PER LIDRAULIGA

e

Itis a technologyto = buildings based on the sensible
* heat absorption through cold surfaces (radiant panels)
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PERSPECTIVE by JULY 88

4. Ventilation

28



1st floor ventilation system

ERV heat recovery efficiency 70%

4. Ventilation

Green Building Guidelines

=
o
o
o

CO2 (ppm)

400 "
0 10 20 30 40 50 60 70

Time (Minutes)

04/09/60

29



Background AC

5. Humidity
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EFFICIENCY |}

EFFICIENCY

2ZND FLOOR.
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CHILLER
Amoe 1

CHILLER PLANT
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Technology: terminal AC unit

* Fan coil unit
* Cassette type unit
¢ Chilled beam unit

24/7
Indoor individual environmental control
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Quesgions /A
ANswers é
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