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“Carbon neutral by 2050”
Feasible for the building sector in HK ?

LEREL
uigﬁ

um

i

)

i 7
AL

J
-_—
.\‘ -




Carbon neutral — what’s in it

Ener .
. gY . Fuel Mix
Efficiency/Demand Onsite Renewables . Offsets
. Supply Side
Reduction
Operation and Management PV Nuclear Carbon Trading
Passive Design Wind Renewables Renewables
Active Design etc. Natural Gas Carbon Capture & Storage
Behavior Change Waste to Energy Other Technologies...
All Building Stock, a Challenge ! Net Zero

IPCC |.5-2deg C

Baseline * Cost to off-set

Not to scale



Suppose

l

Carbon intensity will be reduced by 90 %



A lot of buildings have reduced by 20-50%
with proven technologies and we have 30
more years to go ...

Technology advancements

e PV

* HVAC equipment

e Facade

e Carbon capture and storage
Innovative retro-fitting (MEP)
e Radiant cooling

e Valve less chilled water system
e De-centralize systems
Innovative retro-fitting ( Bldg.)
e Facade

e External shading

Policies and regulations
Behavior change



70% d iffe rence !! With today’s practices and technologies
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Decarbonize electricity supply

CLP targeted for 80% reduction

Tightening CLP’s clean energy and decarbonisation targets over time

g Clean Energy Targets

In terms of renewable and non-carbon emitting energy share of our generation portfolio

Setin 2004
5%

Renewable

Set in 2010 Set in 2017

40% 30%

Non-carbon Renewable

30% 20%

Non-carbon Renewable

2010 B 2020 B 2030

B 2040 B 2050

Setin 2007

0.80 kg corkwn

Setin 2017

Setin 2017

0.15 «gcovkwh

Setin 2017

0.50 «gco/kwh

Setin 2010

0.60 «g coskwh

@ Decarbonisation Targets

In terms of carbon intensity

0.34 «gco/xwh




Say thermal-comfort ...
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Are we cooling the whole atrium ?




Can we have a hybrid system with radiant cooling + fan in internal zooms like lift lobby and corridors

Less fan power , higher chiller efficiency with higher chilled water temperature

Palo Alto, CA- July 2015

Two Ray Magic G i the wall next to the door (Gyptone Big Quattro 41 by Saint-Gobain).

@Messana Radiant Cooling

ASHRAE ) Falcon
Chapter

Radiant Cooling and Smart Water Systems




HVAC chilled /condensing water system

Can we control chilled water flow from increasing system resistance to using distributed in-line pump for each AHU ?

Split the chilled water system to 1)a high temperature system for radiant cooling or units only cater for sensible cooling and winter
seasons 2) a lower temperature for units with high loading , dehumidification, server rooms ?

Provide server room with condensing water instead of chilled water ?

Use condensing water from cooling tower as chilled water in cold seasons ?




Can we have smoother elbows to reduce system pressure ?

Natural
lighting ’/ Water-

o cooled chiller

Smooth 45° elbows reduce
pressure drop across condenser
and chilled water loops
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Get away with HVAC to cool servers ?

Condenser

Condensation
Evaporated 0il

Top Bolling Oll Level

OEM Servers

Perforated Tiles
Raised Floor
Under-floor Supply Air
Cold Aisle
Hot Aisle

TWO-PHASE
IMMERSION TANK

Warm Water Output

<

Water Pump

WATER CHILLER
UNIT

Cold Water Input




Wider adoption of solar energy ?

Tracking Solar Panel Efficiency

A group of US. scientists develop a prototype
for a solar cell capable of 44.5% efficiency

The National Renewable Energy Labratory
(NREL) and Swiss Center for Electronics and
Microtechnology (CSEM) achieved 29.8% efficiency

Sun Power achieves

SolarCity announces 22.04% efficiency 22.8% efficiency
validated by NREL

Panasonic announces 22.5% efficency

Solar Frontier 17.8% efficiency First Solar breaks
18.2% efficiency

University of South Florida
fabricates a 15.89% efficient

Hoffman Electric achieves thin-film cell

14% efficiency in PV cells

Gross Cost, $/ Watt

Tracking Solar Price Declines
Gross Cost Per Watt

33%
59%
57%
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Curtain wall vs window wall ?

Energy consumption ?

Reduce artificial lighting ?

Better looking ?
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Indoor environment ? Glare ? Thermal- comfort ?
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Internal blinds ?

Lighting design to cater night time

Upsets the diming system

Solar heat already in the building

Radiant heat

Average lighting efficacy (light output per unit of energy consumed) and cost per bulb
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Simple solutions ?




How about embodied carbon ?

Timber / hybrid building




Concrete can be carbon Zero to positive as well
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How it Works: Process Flow

Metal Carbonate

Coated Aggregate

3 Carbonate
Gas Absarpiion Mineralization
40,000 ppm CO.

Ditect Air P} Untreatad Aggregate
Capture B Flue Gas Substrate

410 ppm CO,

Capture Liquid
Reformation

(Spmre Lot Waste

(:cn reacts
eased and combined with the c:rbonaY
c:rbona e mineral coating

Blue Planet Process is Similar to Ooid Formation in Nature

Arock particle is coated with our synthetic limestone. forming a carbon-
sequestering coating that is 44% by mass CO2The coating can contain
residual fine particles from the capture solution regeneration

447% (by mass) of CaCO3 Coating is CO2

50% Coating >100%; Coating



Australia can have a zero carbon cement industry in 10 years,
meeting demand while leading the world in alternative cements. @

Rethinking Cement

Rethinking
Cement summary
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Closing the Loop

Incorporating carbon dioxide into the production of nevw cement-like materials

can reduce existing emissions and improve durability.

A pathway to zero carbon
cement
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Carbon Capture, Storage

CO; storage options:

and UTILIZATION

1, Deep-saline aquifers

2. Depleted oil and gas reservoirs
3. Salt beds or caverns

4, Unmineable coal beds

Direct Air Capture Technology

Electricity & Heat

Food &
Beverage

Geologic Sequestration

Source: Adapted by Rhodium Group from World Resources Institute’
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Importing renewables

unsteady energy production
from regenerative sources
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Chemical Energy

Storage system: <€
H, lean form
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Formulating policies and regulations

Looking around ? Looking forward ?

These new regulations
will be effective in 5
years time.

So act now !
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Passive to active involvement

Actualizing innovations with the industry

Peoduct Development

Kesearch |




How much reduced or how much consumed ?

Reaching the 2°C Carbon Budget

Business as Usual carbon emissions in GtC/year

18 -

16

14 -

12 -

10 -
g -
6 800 GtC (> 66%) in 2032
4 840 GtC (> 50%) in 2035
2 531 GtCin 2011 880 GtC (> 33%) in 2037
0
1990 2000 2010 2020 2030

Note: the % in brackets are the chances of limiting warming to 2°C

Data: Budget - IPCC WG| ARS. Historical - Global Carbon Project ) )
Note: assumes limited further non-CO2 forcings as per RCP 2.6 shrinkthatfootprint.com
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Let’'s make Hong Kong a role model for other high density citie

dhank You !

* Ir Dr. Cary Chan, JP

HKGBC Executive Director
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