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* Entering the 6™ year, SlI (Social Innovation Inventor) Design Competition continues to
inspire the future young leaders to get to know more about some of the pressing issues
in the community, and to propose solutions through their creativity and innovation

e This competition has already inspired over 1,700+ young leaders in the past, featured
with new design theme each year that reflects the latest pressing concerns in the
society, followed up by various proposed solutions that benefit mainly those living
under poverty or facing aging problems, and latest the smart city lifestyle

* A collaboration between business sector, technology sector, designer, engineers and
architects, as well as social organisations to tackle issues together
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Situation of Hong Kong

1. Topographical setting
* Being a world-class city, Hong Kong is renowned for its modernized development in urban

areas, in particular along its harbour front
* However, only about one-fourth of the land in Hong Kong has been developed
e Steep natural hillsides significantly limits the extent for urban expansion

2. Sustainable city development
*  Further substantial land formation on the hillsides (technically feasible but not preferred)

* A pressing need to explore new sources of land supply to support social and economic
development
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Trend towards exploring extra land resources

Growing population and insufficient land supply in Hong Kong result in increasing rent
pressure and soaring property price

Hong Kong is known for having the smallest average house size (~*15m?2) world wide.
To save the cost of living, the majority of families in Hong Kong are living in a tiny
apartments and standing the unsatisfactory living environment.

Optimizing the use of ‘hidden’ land resources — seeking land mass from a three
dimensional instead of two-dimensional perspective

How much space is enough?

Average residential floor space per capita in m2
United

Canada Denmark Australia
France 25 fJapan | UK 65 89 Gergjja "Yisweden] jraly J Greece | States ¥ spain
- 35 | 33 a0 | 3 | 4 77 o

Sources: CommSec, RBA, UN, US Census
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Background

The speech of 2018 Policy Address (Ch3 Housing and Land Supply)
60. Land Development — a Daunting Task

“Enhancing Land Supply Strategy”, which proposed six measures including reclamation outside
Victoria Harbour, rock cavern development, optimising the use of brownfield sites and agricultural
land etc.

2018 Policy Address
IV. Home Ownership, Liveable City

Develop land resources to tackle the housing problem faced by the general public
Make available sufficient land for commercial and industrial developments, government and
community facilities, infrastructure, open space, etc.

Site investigation works for relocation of the Diamond Hill Fresh Water and
Salt Water Service Reservoirs to caverns will commence by end-2018

Relocating the Sha Tin Sewage Treatment Works to caverns in early 2019

Feasibility study on relocating the Public Works Central Laboratory
in Kowloon Bay to caverns
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Rock cavern development at the Urban Fringes

* A number of strategic studies and pilot projects to unleash the potential of utilization of rock caverns and
underground space in Hong Kong

*  Oversea experience: applicability can go beyond simply the accommodation of nuisance facilities and extend to
a wide variety of beneficial uses

Urban fringe
(Rock cavern development)

Hilly termain covers 60% of land area -
strongrocks and relief providing a
favorable setting for rock cavern development

Ying-Kit Ho et al. 2016. Strategic use of rock caverns and g space for i urban 1t of Hong Kong. Procedia Engineering, 165, pp. 705-716.
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Environmental Challenges about the project

* Challenge of small living quarters and living spaces for rising urban
populations
* Increasing rent pressure and soaring property price

Hilly landscape and scarce land resources
Seeking land mass from a three dimensional instead of two-dimensional
perspective

. Buildings accounts for 89% of electricity consumption and 60% of carbon emission in HK

*  Construction of green building are environmentally responsible and resource-efficient
throughout a building’s life-cycle (i.e. design, construction, application and demolition)

* The street lighting consumed 140 million kW electricity in 2016
* Innovative design, complementing the LED replacement programme, to
improve the level of application of street lighting in the Smart Community

Applying environmental measures through green design, coupled with behavioral change are important to protect
the environment and planet resources
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Environmental Objectives
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* To encourage the youth — secondary and tertiary students to
make green, innovative and applicable design to solve society’s
pressing problems through competition

* To propagate the concept of environmental protection and
incorporate  environmental considerations into design
requirements

e Costs concept will be taught to counter-balance environmental
benefits and investment, including resources saving and pay-
back-period

e To cultivate environmental leaders through igniting their
environmental passion and advocating the green concepts to
the community in the future
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Environmental Considerations — Smart Community in Rock Cavern

Students need to consider the land use in various floors of the Rock Cavern, how to make use of the
natural resources, environmental measures, the economic opportunity, transportation,
infrastructure, education, food systems and communication, connection with the city etc. in the
rock cavern communities, for example:

* Energy: Renewable energy application

* Air: Local wind turbine to supply
electricity to drive cavern ventilation/
lighting

* Air: Mechanical ventilation systems inside
the cavern

* Water: Making use of the groundwater
and surface runoff along the slope for
electricity generation

* Lighting: Potential for the installation of
light tubes to supply natural light for
community in rock cavern : AR TN

* Waste: Water and Waste Treatment facilities (e g. recycllng plant) to handle the useful
resources properly

* Connection: How the rock cavern community connect with the city
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Environmental Considerations — Innovative Street Lighting

Students need to consider the practical application of
the street lighting used in the community (or even in the
rock cavern) and how the smart street lighting can
provide extra benefits to the community, aside from
only extending the hours for the activities to take place.

* Energy: Making use of the renewable energy to
provide energy for daily operations

*  Air: Supplemented by the wind turbine to improve
the ventilation in the city

* Greening: Adjust the design of the street lighting to
mimic the ‘living’ tree in the natural environment

* |loT: Connected with the air quality management
system to evaluate the pollutants suspended in the
air
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*  Content in line with - ‘Energy Technology and Environment’ under Liberal ﬁj L, o
Studies Curriculum P e |
: | N | ; A
*  Technology application: ICT, Sensor Installation, Air monitoring device, /)

loT, street lighting systems by Highways Department

*  Behavioral change: Facilitate the awareness buildings by integrating the
daily environmental habits and Green concepts in the innovative design
through competition

* Education campaign to mobilize youths to become environmental friendly

*  Visits will be arranged to Waste Recycle Centres, Water Treatment plants
etc.

*  Short-listed 20 teams are required to pledge and become Green
Ambassador and try best to achieve in lifestyle for energy, water, paper
saving and hence prudential use of resources
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Educational Reward Trip

* Exchange between secondary students and tertiary
students through study tour

* Champion teams will be sent to Taiwan to visit Taiwan
University and exchange experience with local staff and
students

* Visits to environmental facilities will be arranged during
the reward trip

* Visits to cultural scenery sites to understand the culture
and heritage

* Students’ sharing after the trip will be arranged to
education sector/public (subject to final arrangement
and opportunities)



https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiAurK008DWAhWDw7wKHYylD5YQjRwIBw&url=https://hankuk.wordpress.com/how-to-apply-2/&psig=AFQjCNGIafga3U4UFkZKi0zbZsC3Ss1kSw&ust=1506439707021379
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Positive Impacts

* To promote Green lifestyle to youths - secondary and
university students

 Direct environmental protection training to several
hundred of participating students

* Lectures related to Sustainability concept will be delivered

e Related training will be provided by Architect, Engineer,
Environmental Experts and Interior Designers

* Encourage students to walk the talk through lifestyle and
design to make a contribution to environmental protection

* Students are expected to apply Green knowledge and
measures to their design

e Students bring home the green practices
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Design Competition for Rock Face and Rock Cavern Development

Tertiary Education Group
Theme: Smart Community in the Rock Cavern

Secondary School / Yi Jin / Foundation diploma Group
Theme: Smart Residential Estate On the Rock Face

- Technical Group
(Suitable for participants major in Engineering)
4 e | | Innovative Street lighting
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Smart Community in the Rock Cavern Tertiary Education Group

The purpose of the Smart The concept of a smart community
C it (%%?iﬁ) oTo create a bold image of the whole-city task-solution system that copes with worldwide problems, and to promote
ommunity TN L=l technological development, standardization, and reform of social systems in order to realize the system.
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Smart Community in the Rock Cavern

The simulated smart community in the rock cavern
with the residential area at the top, the commercial
and mall area in the centre core while the industrial
and water and waste treatment facilities are located
at underground.

Tertiary Education Group

The vertical sub-division of the pyramid-shaped
community by utilizing the interior space for the
functions of a living space, working space and
space for commercial and industrial activities
without the application of automobiles.
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Smart Residential Estate on the Rock Face Secondary School / Yi Jin / Foundation diploma Group

e Smart Building is a building with
enhanced environmental and economic
performance.

e The building achieves this by producing,
storing, efficiently managing, and
optimally controlling energy.

* E.g. Energy waste
— can be eliminated by obtaining o
location information for individuals

- automatically controlling air
conditioning and lighting, and
visually representing energy usage

Charging station

Building
management system

https://fr.nec.com/fr_FR/global/environment/energy/building.html
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Consolidation of Smart Residential Estate and loT on the Rock Face

Secondary School / Yi Jin / Foundation diploma Group

* Smart building connects the building
system for better safety and comfort
and the people with technology

* The sharing of information among
different components of a smart
building through Internet of Things
(loT) makes room for innovation

* The usage of 10T in building
- Better comfort with less energy
and without harming the
environment
- Better comfort with less capital

* Application of IoT includes but not limited to,
- Air Quality Measurement (Protection from pollution)
- Energy Efficiency (Energy automation with real-time communication)
- Predictive maintenance (Reduce the wastage during construction and maintenance)
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Smart Residential Estate with green features on the Rock Face

Secondary School / Yi Jin / Foundation diploma Group

Sufficient insulation

ﬁ | Rooftop planting lll _ :
sprinkling
l‘--ém.] L
i

Cutting direct light v o~ —
with oaves Natural ventilation
D =ty o7y High-periomance glass
Fine-tuned lighting i
control J
Cutting daylight with - [
deciduous trees High-efficiency lighting
Interior decorating using,
eco-materials Ensuring the long lifie of
building frameworks
[ 1 [ on rovomm | | -emreraren
Permeable pavement | - l I | Hiciency of main equi I ||

Wastewater reuse
Rainwater use

http://ffsconsult.me/waterloo-floor-plan.html

http://dietpillsthatworkfastfor com/office-ideas-glamorous-green-building/welcome-home-where-you-relax-entertain-work-sleep-hide-and/

* Green features of the smart building includes but not limited to the considerations of Indoor air quality,
energy efficiency, water conservation and resource conservation

* While designing the residential building with green features, innovative designs and solutions addressing
geological limitations have to be considered
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Technical Group

The lighting system of community

1. Highways Department (HYD) is responsible for the operation and maintenance of approximately
145,000 public street lights and other lighting system (e.g. tunnel lights), which consumed
around 140,000,000 kW electricity per year.

2. To be in line with environmental protection policy and to save energy consumption, HYD has
launched the Light Emitting Diode (LED) replacement programme (A\ILHEEH Z %R EHSE—
T (LED)HY BE #2518E1) for the public lighting system and around 14,500 lighting system used in
street would be replaced within the next 5 to 7 years.

3. Problem arises when transferring the indoor LED to outdoor environment

* Being Subject to the hot weather and frequent occurrence of rainstorm, the components of
LED used in indoor environment will be affected by the poor heat dissipation

* New invention in 2018 successfully solved the problem
and extend the lifespan of LED from 3 years to 15 years

4. Innovative design competition of street lighting
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Qualifications for participation

Secondary School / Yi Jin /
Foundation diploma Group

. All students from local
secondary schools, Yi Jin and
foundation diploma students :
are welcome to participate S

. Each team can consist of 2-3 :
students .
. Team members can come :
from the same or different
schools T .
. There is no limit on the :
number of teams from the
same school joining the :
competition P
. The competition is free of
charge

o
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Tertiary Education Group

All full-time students from
local tertiary education
institutions are welcome to
participate

Each team can consist of 2-3
students

Team members can come
from the same or different
institutions and faculties

There is no limit on the
number of teams from the
same institution joining the
competition

The competition is free of
charge

Technical Group

All full-time students from
local tertiary education
institutions who major in
engineering

Each team can consist of 2-3
students

Team members can come
from the same or different
institutions and faculties

There is no limit on the
number of teams from the
same institution joining the
competition

The competition is free of
charge
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Area of Study
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Area of Study — Lam Tei Quarry (NE of Tuen Mun)

Location

 About 3 km north of Tuen Mun New
Town

Size (in total)
* Around 30 hectares (~0.3km?)

The rehabilitation works at Lam Tei
Quarry are being implemented in
parallel with the rock excavation.

In the future, the quarries will be
suitable for a variety of uses beneficial
to the community.
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Design Requirements for Secondary Education Group

* The total area for design is about 0.49 km?
— The plateau at the Lam Tei Quarry (Total area: 0.14 km?)
— The sloping side of the Quarry (Total area: 0.35 km?)

 Construct the smart residential estate according to the innovative theme with the
environmental consideration (e.g. adoption of renewable energy)

e Students should also take account of turning the limitations into the possibilities and
advantages throughout the design process (e.g. the mountainous terrain) and the
practicability of commuting between the estate and downtown area
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Area of Study — Lam Tei Quarry (NE of Tuen Mun)

. High school
EXGFET

' Lam Tei Irrigation Reservoir
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Sketch of the surface area of Lam Tei Quarry

Description of the Area

*  The Lam Tei Quarry is surrounded by the hills on three
sides.

*  The competition will only take account of the
trapezoidal area (edged in red) and the sloping side of
the pyramid (i.e. scalene triangle) connected to the
trapezoidal area (edged in blue)

* The sloping side of the pyramid is segmented into 10
stairsteps and each stairstep has 18m height. The length
of stairsteps decrease by 40m for each stairstep upward
(length of each stairstep has been described specifically
on the pyramid).

100,"

&

500m
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460’"

100m
600m
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Design Requirements for Tertiary Education Group

* The maximum space for the rock cavern development is about 0.054km?3, separating the
rock cavern into 3 different levels with the height of 80m each

* Construct different facilities for the smart community built inside the rock cavern,
including the housing estate, waste and water treatment facilities, car park, renewable
energy facilities, commercial and industrial areas, elevators

* Students should also take account of turning the limitations into the possibilities and

advantages throughout the design process (e.g. the space inside the rock cavern) and the
innovative idea of transferring the renewable energy from outside to inside

———p

Length of sloping side:
0.047km

L e Length of sloping side:
L h of sl de:
ength of sloping side 0.12km

0.13km

Length of Area (sq. km)
sloping side: 014km?
0-1akm Length of sloping side: .

0.12km B oaskm

0.23km?

0.27km?

Length of sloping side:
0.12km
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Area of Study — Lam Tei Quarry (NE of Tuen Mun)

Tertiary Education Group
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Simulated frame of the rock cavern development at Lam Tei Quarry

B ) : T 1

Length of sloping side:
0.047km

Length of sloping side:
0.12km

Length of sloping side:
0.13km

On the Surface

Area (sq. km)

Length of
sloping side: . 0.14km?
0.14km Length of sloping side:
0.12km . 0.18km?
B o2
Length of sloping side: . 0.27km?
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Technical Group

Design Requirements for Technical Group
(Please refer to the WGO website for the updated information

* Design and construct the street lighting with the innovative and environmental
considerations

 All full-time students from local tertiary education institutions who major in
engineering

* Students should create a final product according to the draft with the use of electricity
to showcase the practicability of the designed street lighting and demonstrate the
product to the judging panel how the street lighting can improve the well-being of the
community
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Judging Standards (Please refer to the WGO website for the updated information)

Creative Concept
Space usage
Venue setting
Functionality
Energy efficiency & Environmental effectiveness
Cost effectiveness
Applicable function
Sustainability
Feasibility
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Procedure (Please refer to the WGO website for the updated information)
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* Interested parties can join the competition by completing the
application form available on the webpage for “Social Innovation
Inventor — Competition for Innovative Design”, on the World Green
Organisation (WGO) homepage. Please send your application with a
copy of the student ID card for each team member. Applicants
under the age of 18 are required to submit the “Declaration of
Participation” form signed by a guardian or a school teacher.
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Procedure (Please refer to the WGO website for the updated information)

« GERSERMORER g RTRAeNTES] 0 BERET WY 2019
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 Teams are required to elaborate on the design in either Chinese or English
(less than 500 words).
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Procedure (Please refer to the WGO website for the updated information)
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e 10 teams from each group will be selected as finalists for the final round of the
competition. A variety of free workshops will be held to help the participants to further
improve their designs and innovative concepts.
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Procedure (Please refer to the WGO website for the updated information)
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Finalists are required to submit their final design proposals on or before mid June
2019 (Please refer to the WGO website for the finalised submission date)
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Final Judging (Please refer to the WGO website for the updated information)

Finalists (10 teams in total for each category) will be invited to the judging session to introduce
their design ideas with the models

FrE ABIRYSIIE (~30R () FréafMrsatiis

Each team which are invited to participate in the judging session will have 10 minutes to share the
concept and idea of their design to the judging panel

FITA SBRMA o R R s oy Z MG
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Procedure (Please refer to the WGO website for the updated information)
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* Final judging will take place in late June 2019. The Champion, the First Runner-up, the
Second Runner-up and Merit Awards of each group will be selected.

* Winning teams will be awarded with prizes in a ceremony in July 2019.

/
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Prize (Please refer to the WGO website for the updated information)

. E
C (RS WA

e Champion : Green Study tour
e First Runner-up : Scholarship
 Second Runner-up : Vouchers
 Merit Awards : Special prizes
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Timeline (Please refer to the WGO website for the updated information)

Activity

Late January to Late-February, 2019 Registration

By early-March, 2019 Qualified teams shall receive email from
organiser

Early March, 2019 Briefing session

By 12t Apr, 2019 Submit design proposal

End of Apr, 2019 15t round of Judging

May, 2019 Training and workshops for finalists

By 15th June, 2019 Finalists submit final design proposal

22 or 29 June, 2019 Presentation by finalists

Early July, 2019 Award Presentation Ceremony

Aug, 2019 onwards Green Study Tour / Exhibition



Contact us . 'Q:

WORLD GREEN
ORGANISATION

 Email : inventor@thewgo.org

* Contact Person :
Tel: 2391 1693 (Mr. Sunny Cheng / Mr. Ming Chan)

* Website :http://www.thewgo.org/inventor
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