MEDIA RELEASE

PM LEE HSIEN LOONG OFFICIALLY OPENS BCA SKYLAB AND
ACADEMIC TOWER AT BCA ACADEMY
- BCA SkyLab aims to achieve breakthroughs with innovation in energy efficiency in
buildings in the tropics

Singapore, 20 July 2016 – Prime Minister Lee Hsien Loong officially opened the BCA
SkyLab – the world’s first high-rise rotatable laboratory for the tropics – and the
Academic Tower – the dedicated experiential learning facility and living lab for the built
environment sector – at the BCA Academy.
BCA SkyLab – World’s first high-rise rotatable laboratory for the tropics
2.

The BCA SkyLab is developed by BCA in collaboration with the Lawrence

Berkeley National Laboratory in California, a world leader in science and engineering
and building energy performance research. The facility boasts a 360-degree rotatable
capability, full plug-and-play configurability and is fitted with extensive instrumentation
and sensor networks scalable in future. The 132 m2 facility is equipped with a network
of more than 200 sensors with high accuracy and granularity, across two identical cells
for comparison testing. These sensors measure performance metrics such as energy
performance, indoor environmental quality, outdoor environmental parameters and
building automation system indicators (refer to Annex A on infographic of BCA
SkyLab).
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3.

A series of potential experiments, involving more than 20 organisations, has

been lined up till end-2018 – such as integrated systems test of lighting, cooling and
sun-shading; air-conditioning systems with oblique fins; predictive methods for tropical
daylighting; and cool surface technologies. Researchers from local universities such
as Nanyang Technological University, National University of Singapore and Singapore
University of Technology and Design will be among the first principal investigators for
these projects, together with the industry.
4.

“The BCA SkyLab is an excellent research and test-bedding platform for the

research community and building industry. Its flexibility and sophisticated
instrumentation enable the research and development of a wide range of building
technologies. It also allows for test-bedding of multiple technologies and interactions
between technologies, which will provide new insights to building sciences research”,
said Assistant Professor Wan Man Pun, Principal Investigator from Nanyang
Technological University involved in the first research project at the BCA SkyLab.
5.

Over the past decade, Singapore has achieved much as a leader in green

buildings, setting standards and benchmarks for the tropics with the BCA Green Mark
scheme. To date, 31% of Singapore’s entire building stock has been certified under
the Green Mark scheme. In December 2015, BCA had also represented Singapore
as an initiating partner of the Global Alliance for Buildings and Construction at the
COP21 in Paris. BCA is committed to Singapore’s role in the further development of
Asia’s green building movement (refer to Annex B on Singapore’s green building
journey).
6.

Dr John Keung, CEO of BCA said: “Our medium term aspiration is to have

‘Positive-energy Low-rise, Zero-energy Medium-rise, Super Low-energy High-rise
buildings in the tropics’. To realise this, we need to achieve breakthroughs with
innovation as part of our green building agenda going forward. The BCA SkyLab is
one such initiative – it is one of the most innovative projects we have undertaken and
one of our proudest accomplishments. The BCA SkyLab aims to significantly improve
energy efficiency beyond the current best-in-class Green Mark Platinum buildings
which are already at least 30% more energy efficient than a code-compliant building.
Together with our other green building research and innovation initiatives, the BCA
SkyLab shall be a key facility for the built environment sector to make significant
contribution to the global sustainability agenda”.
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7.

Mr Ang Wee Gee, CEO of Keppel Land said: “In shaping the future as a

responsible green developer, we will continue to sharpen our focus on sustainability
and innovation. We are very happy to work with BCA to utilise the BCA SkyLab to testbed new technologies. This further complements our efforts to accelerate the adoption
of new green building technologies so as to remain at the forefront of best practices in
sustainable urbanisation”.

Academic Tower at BCA Academy – the dedicated experiential learning facility
and living lab for the built environment sector
8.

The BCA SkyLab is built on the rooftop of the newly built Academic Tower at

the BCA Academy. The Academic Tower transforms the BCA Academy into a living
lab that enhances the learning experience of students and built environment
professionals alike. Some of the experiential features include a rooftop education deck
with a functional energy efficient chiller plant, life-size graphics on Universal Design
and a dedicated outdoor air dual wheel system (refer to Annex C on Academic Tower).
The Academic Tower complements the mix of existing experiential and test-bed
facilities at the Academy, such as the Centre for Lean & Virtual Construction, Zero
Energy Building and Sensory Garden.
9.

Dr John Keung said: “Our built environment sector is not just about the

hardware, the technologies and facilities. Building capability in our people forms the
core in changing the way we build, and we have to innovate to position our built
environment practitioners and future talents ahead of the game. The transformation
of BCA Academy is a reflection and microcosm of BCA’s initiatives driven by our vision
for a future-ready built environment that is safe, high quality, sustainable and friendly.”
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10.

Established in 1984, the BCA Academy is the education and research arm of

BCA. It offers academic programmes at the certificate, diploma, undergraduate and
postgraduate levels which are practice-oriented and tailored specifically to the needs
of the built environment sector. The BCA Academy also provides executive
development and continuing education programmes for PMETs focusing on specialist
knowledge in niche areas. The strategic partnerships with industry associations and
local and overseas institutes of higher learning (IHLs) such as Real Estate Developers’
Association of Singapore (REDAS), Singapore Contractors Association Limited
(SCAL), Singapore Institute of Surveyors and Valuers (SISV), Society of Project
Managers (SPM), Stanford University and Carnegie Mellon University in the US, UCL
and University of Nottingham in the UK, University of Newcastle in Australia,
underscore the value of the programmes developed by BCA Academy and its good
standing.

Enclosed:
Annex A – Brochure and infographic on key features of BCA SkyLab
Annex B – Factsheet on Singapore’s green building journey
Annex C – Factsheet on Academic Tower @ BCA Academy

Issued by the Building and Construction Authority on 20 July 2016

About Building and Construction Authority
The Building and Construction Authority (BCA) of Singapore champions the development of
an excellent built environment for Singapore. BCA’s mission is to shape a safe, high quality,
sustainable and friendly built environment, as these are four key elements where BCA has a
significant influence. In doing so, it aims to differentiate Singapore’s built environment from
those of other cities and contribute to a better quality of life for everyone in Singapore. Hence,
its vision is to have "a future-ready built environment for Singapore". Together with its
education arm, the BCA Academy, BCA works closely with its industry partners to develop
skills and expertise that help shape a future-ready built environment for Singapore. For more
information, visit www.bca.gov.sg.
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A Lab for a Green Future
BCA SkyLab is the World’s First High-Rise Rotatable Laboratory for the Tropics. Here are some of the key features of the new facility.

FULLY CUSTOMISABLE TEST-BED
BCA SkyLab offers plug-and-play capabilities of testing energy efficient
technologies, individually or as an integrated system, in real-world conditions.
Daylighting & Lighting
e.g. LED lighting, light shelf,
daylight redirecting film

Cooling
e.g. Brushless DC Fan Coil Unit
(FCU), chilled beam, radiant ceiling

Façade & Sunshade
e.g. Thermo/electro-chromic
glass, insulated panel/cladding,
automated blinds, cool paint
Sensors & Controls
e.g. Occupancy sensor, daylight
sensor, smart valve/damper

Test Outcomes

ONE LAB
ANY DIRECTION
Energy
Efficiency

Thermal
Comfort

Visual
Comfort

BCA SkyLab is a single facility that effectively eliminates
the need for multiple stationary labs facing
different directions

RESEARCH & TESTBEDDING IN THE PIPELINE
BCA SkyLab has attracted a pipeline of potential experiments enough to line up till early 2019.

Test-bedding Research for Innovative Technologies in BCA SkyLab: LED lighting with
DALI control, automated shades, active chilled beam & thermo-chromic glass
- NTU, BCA, Lawrence Berkeley National Laboratory, etc.
Novel Oblique Fin Air-conditioning System
- NUS, BCA, Daikin, GCoreLab, Green Koncepts, etc.
Energy Efficient Building Facades for Thermal Comfort Environment Study
- NUS, BCA, NEA, Technoform
Daylighting Study in Singapore: Establishing Lighting Preferences, Design Guidelines
and Predictive Methods
- SUTD, BCA, CDL, Keppel Land, DP Architects, Atelier Ten, Temasek Polytechnic
Cool Singapore: Study of Cool Materials
- NTU, BCA, HDB, A*STAR, Nippon Paint
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A Lab for a Green Future
BCA SkyLab is the World’s First High-Rise Rotatable Laboratory for the Tropics. Here are some of the key features of the new facility.

EXTENSIVE SENSOR NETWORKS

Graphics are for illustration purposes only.
Basic sensors found in reference cell are mirrored in test cell.
Additional sensors are found in test cell that measure effects due to variable fittings.

More than 200 sensors with high accuracy and granularity, most of which installed across the two identical cells for comparison testing.
There are currently close to 20 categories of sensors in the BCA SkyLab. Below are some key categories illustrated.
DRY BULB TEMPERATURE
Unit: °C

HEAT FLUX
Unit: W/m2 (Watts per sqm)

RELATIVE HUMIDITY
Unit: %

CARBON DIOXIDE
Unit: ppm (parts per million)

Measures: Indoor air temperature and
interior stratification temperature

Measures: Rate of heat transfer from exterior
to interior

Measures: Indoor carbon dioxide level

Impacts: Occupants’ thermal comfort and
air distribution performance

Impacts: Insulation performance of the walls
and windows

Measures: Amount of interior moisture in the
air as a percentage of maximum moisture at
the same temperature
Impacts: Occupants’ thermal comfort level

Impacts: Indoor air quality, amount of
ventilation required

A
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B

A
T
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W
A
L

L
REFERENCE CELL
(Base control)

SURFACE TEMPERATURE
Unit: °C

INDOOR ILLUMINANCE
Unit: Lux

Measures: Surface temperature of the walls
and windows

Measures: Intensity of light visible to human eye

Impacts: Insulation performance of the
walls and windows

Impacts: Amount of artificial lighting required

TEST CELL
(Variable test against base control)

TOTAL VOLATILE ORGANIC
COMPOUNDS (TVOC)
Unit: ppm (parts per million)
Measures: Volatile organic compounds in the air

OTHER SENSORS
Compass, omni-directional wind speed,
solar radiation, mean radiant temperature,
etc.

Impacts: Indoor air quality, amount of ventilation required
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ANNEX B – FACTSHEET
SINGAPORE’S GREEN BUILDING JOURNEY
BCA GREEN MARK & GREEN BUILDING MASTERPLANS

Background
The BCA Green Mark scheme was launched in 2005 as a yardstick to rate the
environmental sustainability of buildings in the tropics. A comprehensive suite of
initiatives was subsequently introduced through three Green Building Masterplans in
2006, 2009 and 2014 to stimulate the growth of green buildings and raise greater
awareness amongst building occupants.
Over the past few years, the host of initiatives are continually reviewed and enhanced
towards achieving the national target of greening at least 80% of the buildings in
Singapore by 2030, and to maximise the potential for cost-effective energy savings in
our built environment.
BCA Green Mark Schemes
The Green Mark scheme assesses buildings for:
 Energy Efficiency
 Water Efficiency
 Environmental Protection
 Indoor Environmental Quality
 Other Green Features and Innovation
There are four ratings under the scheme:
 Platinum
 GoldPLUS
 Gold
 Certified
During the first year, there were only 17 green building projects in Singapore. As of 1
July 2016, after a decade of sustainability efforts, and with various green policies and
incentives put in place by BCA, the number has grown to over 2,800. This translates
to over 83 million m2 of Gross Floor Area (GFA), equivalent to more than 31% of the
nation’s total gross floor area in Singapore.
Besides developing Green Mark schemes for buildings, BCA has also collaborated
with various government agencies such as the National Parks Board (NParks) and the
Land Transport Authority (LTA) to tailor Green Mark schemes to assess the
environmental performance of areas beyond buildings, such as parks and rail transit
systems. In addition, the Green Mark has been extended to other types of
developments, sub-developments as well as multi-developments within a location.
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The BCA Green Mark schemes now include the following 17 schemes:
BCA Green Mark Schemes for Buildings
 BCA Green Mark for New Non-Residential Buildings
 BCA Green Mark for Existing Non-Residential Buildings
 BCA Green Mark for New Residential Buildings
 BCA Green Mark for Existing Residential Buildings
 BCA Green Mark for Landed Houses
 BCA Green Mark for Existing Schools
 BCA Green Mark for Healthcare Facilities
BCA Green Mark Schemes (Beyond Buildings)
 BCA-NParks Green Mark for Existing Parks
 BCA-NParks Green Mark for New Parks
 BCA-LTA Green Mark for Rapid Transit System
 BCA Green Mark for Infrastructure
 BCA Green Mark for Districts
BCA Green Mark Schemes (User-centric)
 BCA Green Mark for Office Interior
 BCA Green Mark for Restaurants
 BCA-IDA Green Mark for Data Centres
 BCA Green Mark for Supermarkets
 BCA Green Mark for Retail

BCA Green Mark Incentives and Financing Scheme for Building Owners
To encourage building owners to build green buildings and to retrofit their existing
buildings to achieve greater energy efficiency, BCA rolled out several incentive
schemes for both new buildings and existing ones.
$50 million Green Mark Incentive Scheme for Existing Buildings and Premises (GMISEBP)
This new incentive is for tenants and building owners that are small and medium
enterprises (SMEs), or building owners with at least 10% of its tenants who are SMEs,
to commence energy efficiency improvements to their buildings and premises.
Primarily targeted at SME building owners and tenants who have lesser resources,
the scheme will co-fund up to 50% of the retrofitting cost for energy improvements, or
up to S$3 million for building owners and up to $20,000 for occupants and tenants.
To qualify for the scheme, building owners who are not SMEs but with at least 10% of
its tenants who are SMEs, will be required to engage their SME tenants in an active
manner to reduce energy consumption of tenanted premises or to obtain Green Mark
certification for the tenanted premises.
Green Mark Gross Floor Area (GM GFA) Incentive Scheme
To encourage the private sector to develop buildings that attain higher Green Mark
ratings (i.e. Green Mark Platinum or Green Mark GoldPLUS), BCA and the Urban
Redevelopment Authority (URA) introduced a set of Gross Floor Area (GFA)
incentives in 2009. For developments attaining Green Mark Platinum or GoldPLUS, URA
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will grant additional floor area over and above the Master Plan Gross Plot Ratio (GPR)
control (up to 1% additional GFA for GoldPLUS and up to 2% for Platinum).
$5 million Green Mark Incentive Scheme – Design Prototype (GMIS-DP)
The GMIS-DP scheme is aimed at encouraging developers and building owners to
strive for greater energy efficiency in buildings by placing more emphasis at the design
stage. The scheme provides funding support for the engagement of Environmentally
Sustainable Design (ESD) consultants to conduct collaborative design workshops and
assist in simulation studies early in the project to achieve a breakthrough and optimal
design for green buildings.
Building Retrofit Energy Efficiency Financing (BREEF) Scheme
BREEF is a financing programme designed to provide credit facilities for commercial
building owners, MCSTs, Energy Services Companies (ESCOs) to carry out energy
efficiency retrofits under an Energy Performance Contract (EPC) arrangement. The
EPC can ensure that a minimum level of energy savings can be achieved. The scheme
also provides credit facilities for the purchase and installation of energy efficient
equipment. BCA will share 60% of the risk of any loan default with the participating
financial institution issuing the loans. In addition, BCA has also extended the scheme
to residential buildings, to cover cost of various energy efficiency improvement works.
Public Sector Taking the Lead
The public sector will be leading the way to achieve the highest Green Mark Platinum
accolade for all new public sector buildings. In addition, large existing public sector
buildings and small existing public sector buildings will be required to meet the Green
Mark GoldPLUS and Green Mark Gold standard respectively by 2020.
Higher Green Mark Standards for Government Land Sales Sites in Selected Strategic
Areas
To maximise the potential for cost-effective energy savings in our built environment,
projects developed on Government Land Sales (GLS) sites in Marina Bay and
Downtown Core, Jurong Gateway in Jurong Lake District, Kallang Riverside and Paya
Lebar Central are required to meet higher Green Mark standards as shown in the table
below.
Selected Strategic Areas

Green Mark Certification for
GLS Sites
Green Mark Platinum

Marina Bay
Downtown Core, including areas within the CBD
located next to Marina Bay
Jurong Lake District
Green Mark GoldPLUS
Kallang Riverside
Paya Lebar Central
Woodlands Regional Centre
Punggol Eco-Town

Legislation on Environmental Sustainability of Buildings
Since 2008, BCA enhanced the Building Control Act and put in place the Building
Control (Environmental Sustainability) Regulations, to require a minimum
environmental sustainability standard that is equivalent to the Green Mark Certified
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level for new buildings and existing ones that undergo major retrofitting. In 2011, BCA
announced that it was planning to extend minimum Green Mark standards to existing
buildings as and when they are retrofitted, making Singapore one of the first few
countries in the world to mandate such standards for existing buildings.
Starting from 2014, hotels, retail and office buildings with gross floor area (GFA) of
15,000m2 or more, are required to meet minimum environmental sustainability
standard as and when the building cooling system is installed or replaced. This
requirement will be extended to other building types with centralised cooling systems
and GFA greater than 5,000m2, in 2017.
Besides meeting minimum standards, these buildings need to continue to operate at
the optimum performance level, so that they will be able to reap the most benefits out
of their retrofits. Therefore, there will also be a requirement for owners to conduct
three-yearly audit on their building cooling systems in these buildings.
Despite the slew of initiatives, more would still have to be done to achieve the greater
goal of greening Singapore’s built environment. BCA requires the strong collaboration
of government agencies and stakeholders – to develop resource-efficient new
buildings and to provide best solutions to retrofit the existing stock of buildings to
improve their energy efficiency.
Building a Green Workforce
To meet the increasing demand for green professionals and more advanced
technologies in the oncoming years, BCA developed a holistic training framework to
build up our capabilities in this area. BCA Academy, the training arm of BCA, has put
in place a range of training and development programmes ranging from certification
courses like the Green Mark Manager Course and Green Mark Professional Course
to post-graduate programmes offered in collaboration with renowned universities
overseas.
With the support of other Institutes of Higher Learning (IHL), the aim is to train some
20,000 green specialists at the PMET level by 2020, in the development, design,
construction, operation and maintenance of green buildings. These professionals will
be the core competency leading Singapore towards a more sustainable future.
Why Green Buildings?
So why should we green our buildings? Buildings account for about one-third of the
total national electricity consumption. As part of the global community, Singapore must
play its role to reduce the overall carbon footprint, particularly in our buildings. This is
also in line with our national objective to achieve a 35% improvement in energy
efficiency from 2005 levels.
For the private sector, there is also strong business case and a string of long term
benefits for green buildings, especially if an integrated design approach is adopted
from Day One. In general, the cost premium of new green building projects over the
past years is about 0% to 2% for a basic Green Mark certified building and 3 to 5% for
a Green Mark Platinum building. This premium is gradually decreasing with some
economy of scale and more familiarity in the industry with green building design. This
cost premium can be recovered through energy and water savings with a payback
period of between 0 to 6.5 years.
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For building owners and occupants, the benefits of green buildings are clear for all to
see. Energy and water efficient buildings not only translate to higher cost savings but
Green Mark certified buildings also provide better indoor air quality and environments.
Raising Awareness - Building Energy Benchmarking Report
With the new requirement for annual mandatory submission of building information
and energy consumption data, BCA published the inaugural BCA Building Energy
Benchmarking Report (BEBR) in 2014. This annual report provides key findings and
statistics for building owners to benchmark their building performance against other
similar building types with the aim to spur them into improving their own building
performance.
Research & Development (R&D)
Within a decade, BCA has put in place three Green Building Masterplans consisting
of policy levers, initiatives and incentives to drive Singapore’s green building
movement and have developed South-East Asia’s first Zero Energy Building
(ZEB@BCA Academy), which was retrofitted from an existing building. ZEB@BCA
Academy stays net positive after 7 years of operation and was recently named one of
Singapore’s top 50 engineering feats.
BCA also set up the Green Building Innovations Cluster (GBIC) which will be a onestop hub to experiment, exhibit, and exchange knowledge of promising building energy
efficient solutions with industry stakeholders.
The BCA SkyLab, the world’s first high-rise rotatable laboratory for the tropics, will
provide unprecedented flexible testing capability for the industry, so that we will be
able to accelerate the adoption of new technologies by the building industry.
Gaining International Recognition
Internationally, BCA collaborated with United Nations Environmental Programme
(UNEP), to set up the first collaborating centre in Asia to build capacity in this region
for sustainable buildings policy development, named as the “BCA Centre for
Sustainable Buildings”.
Our greening efforts and policies are not only known locally but are also lauded
overseas. In 2010, BCA became the first government agency outside North America
to be conferred the prestigious Aspen Institute’s Energy and Environment Award
(Government) for our comprehensive policies and programmes in steering the
industry towards the development of green buildings and sustainable construction in
Singapore.
In December 2011, BCA was conferred the inaugural Regional Leadership Awards,
one of the six World Green Building Council Government Leadership Awards, for
exceptional Green Building Master Plan, and efforts to steer the construction industry
towards sustainable development in Singapore, and leadership in the green building
movement in Asia Pacific.
Earlier in the same year, a study conducted by a private consultancy firm Solidiance
on Asia-Pacific cities ranked Singapore first in green building policies, before
advanced cities like Tokyo, Sydney and Seoul. A recent White Paper released by the
same firm also ranked Singapore second among ten global leading cities in green
building initiatives and development.
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In October 2013, the US-based energy efficiency coalition, Alliance to Save Energy,
conferred on BCA the International Star (I-Star) Award in recognition of BCA's
outstanding achievement in leading the green building movement and energy
efficiency improvement. Singapore is the first country outside of America and Europe
to receive this Award.
The BCA Green Mark scheme has also extended its reach beyond Singapore and is
gaining popularity within the region. To date, 300 projects from 14 countries, namely
Malaysia, Thailand, Sri Lanka, Australia, Laos, Cambodia, India, Brunei, Myanmar,
Tanzania, Vietnam, Indonesia, China and The Philippines have applied for the BCA
Green Mark certification.
More information on the BCA‘s Green Building Masterplans are available at:
http://www.bca.gov.sg/sustain/sustain.html
https://www.bca.gov.sg/greenmark/others/sg_green_buildings_tropics.pdf
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ANNEX C

The Academic Tower
@

Information kit

AN INNOVATION HUB
To provide an experiential learning environment, state-of-the-art
technologies are adopted in the Academic Tower.

Dedicated Outdoor Air Dual Wheel
System & Active Chilled Beams

Educational Graphics

Integrated Building Management
System
The Academic Tower
@
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DRIVER OF CONSTRUCTION PRODUCTIVITY

BUILDING
INFORMATION
MODELLING
(BIM)

The building adopts highly buildable and productive design, methods and
materials. Prefabricated and Precast elements are used extensively.

Pre-insulated Chilled Water Pipes

Lightweight Precast Concrete Panels

“Pex” Polyethylene Water Pipes

eliminate corrosion due to poor site quality control
and save manpower by 30%.

(recycled content 30%) and prefabricated steel
stiffeners that improve productivity by 150%.

are light and flexible that comes in bundles
that are easy to handle and bend around
obstacles and corners.

The Academic Tower
@
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LEADER IN SUSTAINABILITY
Won Green Mark Platinum Award in 2014 with excellent passive design, sustainable installations
and cutting edge energy and water efficient technologies.

WATER EFFICIENCY

•
•

• Fitted with efficient fittings under the WELS
and awarded the PUB Water Efficient Building
Certificate.
• Rainwater is collected and harvested for
irrigation use.
Light Emitting Plasma (LEP)
Brushless Direct Current motor

Magnetic
bearing centrifugal
chillers

• 62% of condensate water from the airconditioning system is re-cycled.
• Non-chemical water-treatment is for cooling
tower, improving the Cycle of Concentration
(COC) and reducing the make-up water
required.

PASSIVE DESIGN
• Long naturally-ventilated corridors along
N-S orientation to optimise airflow
• Clerestory windows for all classrooms to
admit daylight and fresh air
• Sun pipes and skylight to illuminate the
top floor

The Academic Tower
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AN INCLUSIVE CAMPUS
BARRIER FREE design

Clear and intuitive WAY-FINDING
All common
corridors are 3m
wide allowing easy
and unhampered
movement for
disabled users.

SYSTEM through seamless connectivity

Zoning of Floors for different users to promote informal interaction between teachers and students

LIFE-SIZED GRAPHICS
are laid on walls, stair
case landing, lift,
handicapped toilet for
educational purposes.

INDUCTION
LOOPS are fitted in
lecture theatres to
help the hearing
impaired.

The Academic Tower
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Academic Tower’s Achievements

The Academic Tower
@
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