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Introduction

(1) These slides contain potential innovative / performance enhancement
technologies that may be applied to green building projects / existing buildings.

(2) Sources of these technologies include: past CPD events held by HKGBC,
Information on the Internet, suppliers or trade/industry organisations that
proactively approached HKGBC, or case sharing by government departments.

(3) Interested users may directly contact the concerned suppliers whose
Information or website addresses have been indicated on the slides.
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@ MIMEP new support system (lightweight) %HKGEC
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The solution is based on further innovation of the HTPEM (High Temperature Proton
Exchange Membrane) fuel cell solution into a system that matches the performance of a
traditional diesel generator but with a significant reduction in pollution. The system,
which can be integrated into smaller units or as a container solution, runs on green
methanol, thus becoming a flexible, sustainable solution with many applications.
Regarding operation, the solution is additionally easy to manage and logistics-friendly
compared to, for example, a 100% battery solution, which would not need to be moved

ad hoc in connection with charging, but instead has an integrated tank.
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@ Fuel cell generators on construction site HKGBC

Efficient

The green generator is efficient
compared to a standard diesel
generator. Intelligent control ensures
reduced energy loss and the systemn
requires minimal service, and the price
lower than with a diesel generator.

EERECREEHES

Itis
Quiet

The green generator is an ideal

solution for construction sites and

events where the noise level needs to

be as low as possible.

75+* dBA
I' ) <50 dBA
2
Low noise & -
vibrations E
(dBAGETM)

https://dengroennegenerator.dk/en/about-the-green-generator/
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@ Double refuse chutes on construction site HKGEC

W Wheelock Properties (Hong Kong) Limited
hitps:ffiwwew wheelockpropertieshk.com » files  PDF H

BUSINESS AND SUSTAINABILITY REPORT 2023

To increase the recycling rates in our properties, we have
adopted the double refuse chute system, making us the
first property in Hong Kong to implement this approach.
These specialized chutes were created with the purpose
of segregating inert and non-inert waste directly at each
construction level. To further promote waste sorting
awareness among our site workers, we have implemented
various measures including regular training sessions, a

dedicated inspection team, and incentivized vouchers.
By combining both hardware and software solutions, our One for inert waste; the other for non-inert waste

construction waste recycling rate has reached an impressive
90% at construction sites where this double refuse chute
systermn has been implementead.
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@ Cool pavements to mitigate UHI effect %HKGBC

Cool pavements include a range of established and emerging technologies that communities are
exploring as part of their heat island reduction efforts. The term currently refers to paving

materials that reflect more solar energy, enhance water evaporation, or have been otherwise
modified to remain cooler than conventional pavements.
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3D printing to reduce material consumption %QI«;BC

BRBEERS

First 3D metal printed installation debuts at "Wedding Garden" of Tseung Kwan O Immigration Department Headquarters

"Weaving Love" is Hong Kong's first large-scale construction pilot project that embraces 3D metal printing technology. This
extraordinary installation is at the "Wedding Garden" of the Tseung Kwan O Immigration Department Headquarters, where the wedding

hall is set to commence operation by the end of June 2024.

Ms Christina POON, Senior Architect (Building Information Modelling) of the ArchSD says that according to the contractor’s estimate,

this 3D metal printing technology can reduce material wastage by over 80% compared to conventional construction methods.

https://www.devb.gov.hk/en/home/my_blog/index_id_1557.html
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The product is a lightweight biaxial prefabricated slab system incorporating recycled
hollow plastic spheres in the slab. The system is designed to reduce the use of concrete

and rebar in slab and speed up floor construction cycles.

r

HKGBC
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@ Carbon-negative building materials HKGBC

Nano and Advanced Materials Institute (“NAMI") has developed the Carbon
Negative Paving Block, a green product that integrates carbon capture, utilisation,
and storage, as well as life-cycle assessment. Through judicious formulation
design, NAMI's paving block is made of recycled materials which possess a low
carbon footprint yet fulfilling the compressive strength requirements of the
Highways Department. Atmospheric carbon dioxide can be permanently locked
inside this paving block. The embodied carbon of the developed paving block is
around -0.102 kg CO, e, meaning it can absorb and capture more CO, than it emits,
being a solution to achieve carbon neutrality.

CONAMI Carbon-negative cement-bonded biochar
' particleboards

Original Research | Open access | Published: 09 October 2022

Volume 4, article number 58,(2022) Cite this article

Liang Chen, Yuying Zhang, Claudia Labianca, Lei Wang 9, Shaogin Ruan, Chi Sun Poon, Yong Sik Ok &
Daniel C.W. Tsang 9

Biochar from bio-waste pyrolysis presents excellent CO, sequestration capacity. This study

innovated the design of cement-bonded particleboards utilizing a substantial amount of
NAMI - Bio-based Carbon Negative Concrete 50-70 wt.% pre-soaked biochar to render the products carbon-negative. We investigated
the roles of biochar in magnesium oxysulfate cement (MOSC) system and demonstrated

Using carbon-negative biochar in concrete for buildings is a promising solution to carbon neutrality. . . . . .
g g g P g y good mechanical and functional properties of biochar cement particleboards.

However, directly incorporating biochar into concrete would negatively influence its mechanical
properties. By forming a novel core-shell aggregate (CSA) by encapsulating biochar with cementitious https://link.springer.com/article/10.1007/542773-022-00185-8
materials, a bio-based carbon negative concrete with high mechanical strength of over C30 is developed.

With negative embodied carbon, this carbon-negative concrete supports the sustainable development

and environmental policy of the HKSAR government.

Formwork 10's vision Urban Carbon Removal is based on a new set of carbon removal technology
specifically developed for the built environment. The ambition is to transform our urban landscape
into dynamic, carbon sequestering environments through the application of Formwork 1O’s innovative

) NAMI building elements that absorb and store carbon dioxide during production.
)

s hitpsfwwew.nami.org.hk https://formworkio.com/about.html#/
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Cement-less blocks

(make use of C&D waste, plastic & bones)
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Recycling of oyster shell food waste for
producing cement
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Reuse of ice cubes for AC system HKGBC

EERECREEHES

2024-05-17

Times Square x ABURI-EN -
Stay Cool — Boosting Water Tower Performance with Unused Ice
Cubes

[Times Square Limited x ABURI-EN was awarded “Collaborative Project of the
Year (Circular Economy) — Merit” in the Hong Kong Green Shop Alliance Award
2023]

Times Square is a Grade-A building located in Causeway Bay that uses a
centralised A/C system, which features water-cooled chillers and cooling towers.
These chillers and towers comprise a significant proportion of the building’s
electricity consumption. After learning that its tenant ABURI-EN, a Japanese
restaurant, was disposing of unused ice cubes daily, Times Square came up with
an innovative idea to Kill two birds with one stone.

Times Square Limited first installed loT sensors at its cooling towers to measure
temperature fluctuations and prove the efficacy of its experiment. It then collected
the unused ice cubes and disposed of them in the cooling towers. The condenser
water was proven to become cooler after deployment of the unused ice cubes and
the overall A/IC system’s COP (coefficient of performance) was boosted. At the
same time, ABURI-EN was able to save costs and manpower on clearing unused
ice, achieving “zero waste” and resulting in more efficient resource utilisation.

This collaborative project demonstrates that implementing environmentally friendly
and sustainable measures doesn't necessarily require high costs or the addition of
expensive machinery. Times Square aspires for this solution to set a high bar for
the industry and foster similar partnerships. This approach also promotes the trend
of a greener business model, achieving a win-win situation for landlords and
tenants.

HKGEC Green Shop Alliance news 15




Glass bottles replace plastic bottles %HKGBC
In hotels

E Case Study: Replacing Plastic Bottles in Hotels

Reducing the use of single-use plastic products is
a key objective for our hotels. In 2022, The Eaton
HK, The Langham Hong Kong and Cordis, Hong
Kong all replaced plastic drinking water bottles
with water in refillable glass bottles. Tap water
is filtered using patented technology from our
partner, Nordaqg, and bottled in-house in dedicated
glass bottles that can be used repeatedly. This
bottling system was trialled at Cordis, Hong Kong
in October 2021 and was rolled out across all our
Hong Kong hotels at the beginning of 2022. We
are proud to be contributing to ending the use of
disposable plastic bottles in Hong Kong.

"=
Patented in-house refillable
glass water bottles

https://www.greateagle.com.hk/files/sustainability-reports/2022-report-en. pdf
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Passive radiative cooling (PRC) materials —tiles, asphalt, etc
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Passive radiative cooling paint on roof + Bifacial PV panels

With support from PolyU’s Carbon Neutrality Funding
Scheme, the team has integrated the photo-
luminescent coating with bifacial solar photo-
voltaics (PV) to achieve synergistic enhancement in
thermal management and power generation,
transforming buildings from energy consumers into
energy harvesters. The team is planning to install
bifacial PV panels on the rooftops of the under-
construction PolyU Kowloon Tong Student Hostel, with
new coating applied on the corresponding area under
the panels to enhance power generation while ra-
diatively cooling the building.

The team expects this dual-functional system to
improve electrical power generation by 30-50% and
reduce the carbon emission by 30% com-
pared with conventional uncoated rooftops. Taking this
project as an example, installation of PV over an area
of approximately 600 m2 on hostel rooftops can
generate 97,000 kWh of electricity, resulting in
annual cost savings of over HK$120,000. The team is
also developing a paraffin-based self-adaptive radiative
cooling coating that can maintain appropriate solar
reflectivity in response to cold and hot weather,
achieving the effect of keeping warm in winter and
cooling in summer.

The water-soluble SARC coating can also be produced in various colours, allowing it to be easily applied to building roofs, walls, roadways, and

urban surfaces to achieve both cooling and aesthetic enhancements.

19

https://www.polyu.edu.hk/rio/news/2024/20240924---polyu-researchers-unveil-novel-carbon-dots-driven-green-radiative-cooling-coating/?sc_lang=en



https://www.polyu.edu.hk/rio/news/2024/20240924---polyu-researchers-unveil-novel-carbon-dots-driven-green-radiative-cooling-coating/?sc_lang=en

BIPV applied to canopies (e.g. carparks, building facade, etc.)

Installation of outer sun-shading incorporating with solar cell system

¢ L'“ETDDM (Source: ABRI, 2004)
2 EEAGERES LET ESER BELERFEE208EE

o S - GREEN RENOVATION FOR EXISTING
ZEEEXAGEFES I ETESHZH)E:  EEMREEET ELEERE » B2 BUILDINGS IN TAIWAN
EETETHRAERHEIFES » IZEEBI0RELFEELE

Yuan-Liang Cheng, Ph.D.
2 DE 3 == E a 2 H cyl@abri.gov.tw

Director of Environmental Control Division

Architecture and Building Research Institute, Ministry of the Interior, Taiwan
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BIPV applied to non-glass opaque wall surfaces

FEERERERFPELYS

CHINA STATE CONSTRUCTION DEVELOPMENT HOLDINGS LIMITED

With the proposal of China's 14th Five-Year Plan and the goals of carbon peak and carbon neutrality, the demand on new energy development and urban energy
conservation is growing, and the concept of green environmental protection has gradually received more attention in the field of construction engineering. In this
respect, the Group actively researches and develops BIPV technology and explores new solutions for renewable energy development.

Meanwhile, we also proactively collaborate with various external parties to promote the integration of BIPV into green building projects, such as reaching a
strategic partnership agreement with a leading enterprise of the cadmium telluride industry to cooperate in the Hong Kong Chinese Medicine Hospital project,
jointly produce imitation aluminum plates, imitation stone frosted photovoltaic glass modules, and carry out R&D and design of BIPV products.

NON-GLASS PHOTOVOLTAIC MODULE DESIGN

* In addition to the research and development of standard BIPV systems

Back Sheet Frame

suitable for different locations such as facade, roofs and railings, the
Group is also committed to the research and development of BIPV

system which is suitable for the photovoltaic-related renovation of old P

buildings. Meanwhile, the Group also carries out in-depth research and o
development of non-glass photovoltaic modules, breaks through the
traditional all glass design option, and replaces the glass back sheet with —
btndit Aluminum
Honeycomb

aluminum veneer, aluminum honeycomb plate, galvanized plate and
other materials, to improve the strength of photovoltaic modules and
reduce the weight. At the same time, we also explore the replacement of

E, Foam

glass panels with other transparent materials to provide a more i
diversified facade outlook of BIPV. #Solar Cell |

https://www.cscd.com.hk/category.aspx?NodelD=312&siteid=27547 21



Double Skin Facade

L REEEEEEEFREYS

CHINA STATE CONSTRUCTION DEVELOPMENT HOLDINGS LIMITED

APPLICATION OF RESPIRATORY DOUBLE-SKIN
FACADE

The Group boasts mature technologies in respiratory double-skin facade.
Respiratory facade introduces an internal circulation and ventilation
system, which improves a building's overall thermal performance by
controlling the flow direction and flow of the wind. It prevents curtain
wall from frosting on cold days and facilitates heat dissipation in high
temperature, thereby reducing energy demand and improving energy
efficiency.

* Respiratory Double-skin Facade in the Hong Kong Science Park Project

https://lwww.cscd.com.hk/category.aspx?NodelD=312&siteid=27547
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Building Vacuum Glass (BVG) Glazing Retrofit

G

Glospedio

« What is BVG Glazing Retrofit?

« BVG Glazing Retrofit is a secondary with independent BVG
System added to the room side of existing window or
curtain wall glass panels.

« Sustainable Retrofit — There is no need to remove existing
windows, meaning that there is no waste going to indoor

« |Improve the thermal, acoustic, safety and security
performance of existing windows.

https://rethink-event.com/insight/glazing-retrofit-solution-for-existing-building/



https://rethink-event.com/insight/glazing-retrofit-solution-for-existing-building/

Window screens (bug & pet resistant) to facilitate the use of natural ventilation

The screens are highly vision-transparent, and can be provided by the
developer on Day One in order to save flat buyers' fitting-out efforts.

https://www.homydesignhk.com/en/type_of_products/window-screens/
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Make use of unused water head to generate electricity (inline hydropower system)

Sino Green, Arup and The Hong Kong Polytechnic University unveil a research ETTELEE TESSSREIEHESE  KE - ASELEEESAREE - ExsEly

A== ¢ RN = I

project on the first in-building hydro power that makes use of unused water head EEMAHREETHEAE  FEARRERT !

in pipelines. The study has achieved encouraging preliminary results, generating KBEER) , THER. REEKER ﬁ_ ::;g:% ARAMIERRE - RARSERTARSFHE
- : _ en AEERANBELS  ARBAEANKEEE  SESAEELEY EEE, 2408 U

hydroelectricity in a green and low-cost way while reducing carbon emissions. TELEERESENENRE . 21 _EEE;# WA R -

WEKIEE LY - FEHKERNKREE Source: HKIE

https://www.sino.com/en/sustainability/latest-activities/2014/sino-green-unveils-first-in-building-hydro-power-system/

https://www.polyu.edu.hk/kteo/knowledge-transfer/innovations-and-technologies/technology-search/2-construction-and-environmental-technology/2 bse 04 0419/

25


https://www.sino.com/en/sustainability/latest-activities/2014/sino-green-unveils-first-in-building-hydro-power-system/
https://www.polyu.edu.hk/kteo/knowledge-transfer/innovations-and-technologies/technology-search/2-construction-and-environmental-technology/2_bse_04_0419/

Energy Use + Health & Wellbeing
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Ceramic coating (interior & exterior) to improve building performance

NOISE REDUCTION
GAINA coating reduces all kinds of audible noise by
4 to 10 decibels, GAINA has powerful effects on

dampening vibration. GAINA keeps your residence

very guiet.
Electricity Cost Transition
Elsctric
Cost 2o d e
(yen) Before Application
25 (1. 726, 315yen/year)
7 years After Application
(1,035, 173yen/year)
20 10 yoars After Application
(887, 283yen/year)
15 Economic Benefit
in the winter
10
5
O

MAY JUN JL  AUG SEP OCT MNOY DEC JAN FEB MAR APR

Gaina Japan ceramic insulation coating is applied to indoor and outdoor to help keep warm or to resist
heat. It also improves sound performance, and improves IAQ due to negative ions. https://www.gaina-intl.com/usecase
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https://rethink-event.com/insight/glazing-retrofit-solution-for-existing-building/

heat gain

The Inland Revenue Centre (IRC) in Kai Tak Development Area, which was opened in end-2022, is the first government building that
has adopted an innovative curtain wall design with tilted glazing panels to minimise the impact of potential glare to the surrounding
environment. Senior Project Manager of the ArchSD, Mr FUNG Yiu-leung, says that tilted glazing panels are mainly installed in the
office areas of the IRC. Occupants are generally satisfied with the office space. Tilted glazing panels are visually similar to the
traditional vertical ones, but are more insulating and can help reduce the solar heat gain of the building, which in turn can reduce the

demand on air-conditioning.

https://www.devb.gov.hk/en/home/my_blog/index_id_1557.html

Tilted glazing panels reduce glare & solar HKGBC

BRBEERS

The Inland Revenue Centre (IRC) is
the first government building that has
adopted an innovative curtain wall
design with tilted glazing panels to
minimise the impact of potential
glare to the surrounding environment.

Tilted glazing panels are mainly
installed in the office areas of the
IRC, occupants generally find the

environment satisfactory.
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Nanofiber filter that has low pressure drop HKGBC

MultiH® Air Filters

MultiH®, a multifunctional nanofiber filter material, that

developed in collaboration with the Hong Kong Government

funded research centre, Nano and Advanced Materials
Institute Limited (* NAMI").

WHY NANOFIBER?

* 1/20 fiber diameter than Microfiber
* High air permeability, pressure drop equivalent to MERV-13

* ©x faster air exchange

e Removal of bacteria and virus at > 99% =

* Consistent performance in spite of long exposure, IPA
discharging test

Thanks to the superb porosity, the power consumption of alHEPA HI3 filter|has no difference to any MERV-13.

Easily upgrade any air conditioning mechanical systems (ACMV), and many other applications.

https://www.focusfareast.com/multih o9



Disclaimers

(1) The indications of suppliers are not exhaustive. The inclusion of any
particular brands in these slides is meant to be examples only and does
NOT imply endorsement.

(2) The use of the above technologies does not necessarily mean that IA
points would be attained under BEAM Plus. Granting of points is on a case-
by-case basis based on degree of innovativeness, amount of environmental
benefit and other considerations.

(3) Any suppliers who wish to share their innovative or performance
enhancement technologies via these slides can contact HKGBC Secretariat
via tel no. 3994 8868.
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