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Retro-commissioning -
Tailor-made for Energy Saving in Existing Buildings
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More than half (approximately 54%) of Hong Kong’s total annual
energy end-use is in the form of electricity consumption and
buildings take up about 90% of our total electricity consumption.
It is imperative to reduce the use of electricity in buildings to help
combat climate change.

Benefitted from the Buildings Energy Efficiency Ordinance (BEEO),
buildings built in recent years had already fulfilled various energy
saving requirements, both on design and installation. However, even
those newly built buildings, which have the first commissioning
done during handover, may not perform as expected due to various
reasons, including deviation between design and actual operation,
change of usage, behavioural change of occupants, etc. All these
reasons will cause the building to perform not at its highest
efficiency. For Hong Kong, which has the highest building density
in the world, around 60% of the buildings are over 25 years old.
The saving potential of these buildings would be significant.

Retro-commissioning is a cost-effective and systematic process to
periodically check an existing building’s performance. The process
identifies operational improvements that can save energy and thus
lower energy bills, such as replacing less energy-efficient appliances
with more efficient ones, including chillers, pumps, lifts, lighting,
etc. and fitting meters to measure operation. The process can be
performed alone or with a retrofit project.
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Checking on existing building performance and efficiency
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Draft Technical Guidelines on

Retro-Commissioning

Electrical and Mechanical Services Department (EMSD) is actively
pursuing the cost-effective program of "Retro-commissioning”
(RCx) to further encourage energy conservation works in existing
buildings. Through the use of data tracing, professional analysis
and diagnosis, RCx helps to develop a scientific based optimization
scheme and make continuous improvement. The scheme can either
modify the operation of the electrical and mechanical systems or be
carried out in conjunction with the retrofitting works. To promote
RCx, EMSD is drafting the relevant technical guidelines to clarify the
RCx process and focus, providing clear energy-saving improvement
proposals for building owners and the industry. At the same time, six
numbers of existing government buildings of different size, usage,
age and energy consumption have been selected to join the Pilot
RCx Project. The selected government buildings include government
offices, education services centres and municipal services buildings
from 10 to 30 years old. These buildings are in high rank of energy
consumption and some of them have building management
systems. Experienced local and overseas service providers have been
engaged to apply RCx in these buildings. The pilot project is still in
progress and targeted to be completed by end 2017. The feedback
and experience gained from both the consultation and the pilot
projects will be used to fine-tune the Technical Guidelines before its
official launch later in 2017.
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Remodelling the Central Chiller Plant to a District
Cooling System at HKUST
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Photo 1: The newly built lab building

Subsequent to the first mega District Cooling System (DCS) at Kai
Tak Development was commissioned in 2013, the Hong Kong
University of Science and Technology (HKUST) has also completed
a DCS for its campus. According to the information provided from
HKUST Facility Management Office (FMO), the project details are
shared below.

"In 2012, HKUST planned to build a new 8-storey detached
laboratory building ("the new building") next to the main academic
building. It was completed in 2014 and has a floor area of about
10,000 m?, comprised of classrooms, a lecture theatre, offices,
teaching and research laboratories (Photo 1)," said HKUST FMO
spokesperson.

To meet the new cooling demand, HKUST remodelled the central
chiller plant to a DCS for supplying chilled water to the new building.
This project achieved a substantial saving in construction costs and
electricity consumption, and won the 2016 Association of Energy
Engineers (AEE) Energy Project of the Year Award for Asia Pacific
Region.

System Construction

HKUST had progressively replaced three 1,000 RT chillers of over
20 years old with three 1,200 RT chillers before 2016. While there
is an increase in cooling capacity, the new chillers are 18% more
energy efficient, and hence, installation of new transformers was
not required (Photo 2).

OJz2001,20000000
Photo 2: The new 1,200 RT chiller
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Photo 3: System interconnection in tunnel
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Photo 4: User station pump

The chilled water pipes for the new building's distribution network
were installed underground. The interconnection is in the service
tunnel of the main academic building (Photo 3).

The user station adopted the design of a direct connection using
building pumps and without heat exchangers. The pumps are
controlled by variable speed drive (VSD) and system differential
pressure sensors. The station was sized to cater for the new building
and a future multi-purpose auditorium (Photo 4).

The original expansion tank located in the central plant building
was replaced by a new one located on the roof of the new building
because the new building is higher than the central plant building
(Photo 5).

gsgoboooooano
Photo 5: The new expansion tank
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Benefits of remodelling the central cooling
plant to a district cooling system

(compared to building an individual cooling
plant)

HKUST said that the following benefits were acheived after
remodelling the central cooling plant to DCS:

e UThe DCS has higher plant efficiency and therefore reduces carbon
emissions. It also eliminates noise and vibration problems, and
helps reduce the use of refrigerant and chemicals. Therefore
the DCS is more environmental friendly. The new building is
aesthetically more pleasing as it does not emit thermal plume.

e OThe DCS increases usable space as the transformer room, chillers
and related equipment are no longer required. It gives a pleasant
building outlook and enables the designers to convert the space
for other uses (Photo 6).

e 0Since there is no individual plant room, operation and
maintenance staff can be reduced. Also, they can focus more on
the central plant's operation and maintenance works (Photo 7 &
8). Besides, sufficient standby capacity is allowed for the central
plant. This leads to higher reliability of the plant’s performance.

ge0ooooooooooon
Photo 6: More usable space for other uses
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Photo 7: Staff inspecting central chiller

Good Practice
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Photo 8: Computerized central plant

D00 DD0DDODODODOOOODODODO e OWith the high efficiency chillers, it was estimated that the new
20%0 00000000000 000 building could save 20% of energy. The central cooling plant will
000000000 000000000 select the chillers with highest efficiency in response to different

cooling load. In addition, due to the concentration of cooling

gtoooboooddooooood loads, it can benefit more from the rebate systems offered by

oooooaooooboobodod the power company and can be more readily adapted to energy-
Oo00oooooooooooooon saving technologies, such as thermal storage.

eoobooooooouoobooood e UThe construction costs of the user station and distribution piping
OoOO0o0oD0O000bOO0oo0o0O002zo120o of the DCS were much less than that of an additional chiller
Ooo0ooooooooryooDOOnOO plant, with a saving estimated to be about $7 million at 2012
00 tender price.

e I00O0DO0ONONOODNDOOOOOO e UThe DCS will save operation and maintenance costs, including
000000000000000000 manpower required for managing the plant, procurement and

storage of spare parts, consumption of chemicals and contracted
services for plant maintenance. The saving is estimated to be
around $1.5 million per year.
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Third Phase of the Mandatory Energy Efficiency
Labelling Scheme (MEELS)
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O000000DO0O0O Propgosed new prescribed products

To encourage members of the public to use more energy-efficient
products so as to save energy and reduce greenhouse gas and
other air pollutants emitted during the generation of electricity, the
Government introduced in 2008 the Mandatory Energy Efficiency
Labelling Scheme (MEELS), through the Energy Efficiency (Labelling
of Products) Ordinance (Cap. 598), under which energy labels are
required to be shown on the prescribed products for supply in
Hong Kong to inform consumers of the products’ energy efficiency
performance.

The first and second phrases of MEELS had been fully implemented
in 2009 and 2011 respectively, currently covering five types of
prescribed products, namely room air conditioners, refrigerating
appliances, compact fluorescent lamps, washing machines with
a washing capacity at or under 7kg, and dehumidifiers. Among
these prescribed products, room air conditioners, refrigerating
appliances and washing machines had their grading standards
upgraded in November 2015 so as to encourage importers and
suppliers to introduce more energy-efficient products.

In order to capture further energy saving potential, a review of
MEELS has been conducted with a view to expanding the coverage
of the scheme. A three-month consultation was conducted in the
second quarter of 2015 to gather opinions from the Consumer
Council, trade associations, professional and education institutions,
power companies, as well as product manufacturers and suppliers.
The Energy Efficiency and Conservation Sub-committee under
the Energy Advisory Committee was consulted in March and also
in November 2015. In general, all stakeholders were supportive
of the proposal. Having considered comments received among
the consultation and other factors such as overseas practices,
availability of test standards and testing laboratories, as well as
energy consumption and energy saving potential of the products,
it is recommended to include the following products into the third
phase of MEELS:

goom
Televisions

goooooooOog
Storage type
electric water heaters

ooood
Induction cookers
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Washing machines
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Room air conditioners
Extend existing coverage to heating performance

Extend existing coverage of washing capacity from not

exceeding 7kg to not exceeding10kg)
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The above products proposed for inclusion into the third phase
of MEELS are estimated to account for about 15% of the annual
electricity consumption in the residential sector. It is estimated that
the potential annual energy saving arising from the third phase
of MEELS is around 150 million kWh, which will translate into an
annual reduction of carbon dioxide emissions of 105,000 tonnes.

Same as the current practice under MEELS, importers and local
manufacturers are required to submit the products information,
including test reports, to EMSD for assignment of reference number
and record; before labelling these products in the prescribed format
for supply to the local market.

EMSD is now preparing the relevant legislative amendments for
submission to the Legislative Council within the 2016-17 legislative
year. EMSD has also worked with the trade on the implementation
details of the proposal, including consultation of the Code of
Practice and the proposed transitional arrangement in early 2017.
For details of revision of the Code of Practice, please visit EMSD’s
Energy Label Net at

http://www.energylabel.emsd.gov.hk.

The 3™ Phase of
_——
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Fresh Water Cooling Towers Scheme Brochure,
Code of Practice for Fresh Water Cooling Towers and
Code of Practice for Prevention of Legionnaires’ Disease

(2016 Edition)
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To cope with the latest requirements of relevant regulations and
international standards, and be in line with current good trade
practice for using fresh water cooling towers (FWCT), a review
of the “FWCT Scheme for Air Conditioning Systems Brochure
(2010 Edition)” and the “Code of Practice for Water-cooled Air
Conditioning Systems (2006 Edition)” has been conducted by
EMSD. The review, which was completed in December 2016, has
updated some requirements stipulated in the Scheme Brochure
(2010 Edition) and the Code of Practice (2006 Edition) the Parts
1, 2 & 3. The titles of these doucments have been renamed as
“Fresh Water Cooling Towers Scheme” (2016 Edition) and “Code of
Practice for Fresh Water Cooling Towers: Parts 1-3" (2016 Edition)
respectively. The new Scheme Brochure and Code of Practice came
into effect on 3 January 2017 with a grace period of 6 months.

Moreover, the Prevention of Legionnaires' Disease Committee
(PLDC) has also updated the Code of Practice for Prevention of
Legionnaires' Disease. The new edition of the Code of Practice for
Prevention of Legionnaires' Disease (2016 Edition) has enhanced
the general precautions for cold and hot water supply systems
together with other general updates. It provides guidelines for
proper design, operation and maintenance of related facilities to
prevent the spread of legionella.

Information about the above new publications is available on the
following websites:

ic20160 00 00000OOO0O0OO
2016 Edition of Code of Practice for
Fresh Water Cooling Towers

http:/Avww.emsd.gov.hk/tc/energy_efficiency/
fwct_scheme/publications/index.html
http:/Awww.emsd.gov.hk/en/energy_efficiency/

8
fwct_scheme/publications/index.html >

jc2016000000000O0OO0DOOOO

2016 Edition of FWCT Scheme Brochure ———* £ ]

http://www.emsd.gov.hk/tc/energy_efficiency/
fwct_scheme/publications/index.html

http:/Awww.emsd.gov.hk/en/energy_efficiency/
fwct_scheme/publications/index.html

ic20l60 0 0000000OOOOOO
o0

2016 Edition of Code of Practice for
Prevention of Legionnaires' Disease

http:/Awww.emsd.gov.hk/tc/supporting_
government_initiatives/legionnaires_disease/
publications/index.html

http:/Awvww.emsd.gov.hk/en/supporting_
government_initiatives/legionnaires_disease/
publications/index.html
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“Youth Energy Saving Award” Prize Presentation
Ceremony cum Study Mission Sharing Session

0oO0o0dbooooooooooboood The “Youth Energy Saving Award” Prize Presentation Ceremony
00020160 1101200 000000000 cum Study Mission Sharing Session was held on 12 November 2016
O000000000000000000 to Fommend creative ideas from the youth in promoting energy
00 saving measures and use of renewable energy.
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The "Youth Energy Saving Award"” Prize Presentation Ceremony cum Study Mission Sharing Session

oo Primary School Category

poboboooooooboooooood Speaking at the ceremony, the representatives of the winning team

OooOoooooooooooOooooog said that the two-day-one-night “Zero Carbon Environmental

O0000000O00ooOoooooooon Camp” had enabled them to gain indepth understanding of the

000000000000 000 need to start pursuing green practices so as to reduce greenhouse
gas emissions, otherwise the environment will continue to
deteriorate.

goooooooao
Representatives of the Winning Team of Primary
School Category
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Secondary School Category

After visiting the waste-to-energy incineration / power plants in
Denmark, the winning team members were of the view that Hong
Kong could consider building similar facilities to assist in handling
the bulk of municipal waste. It is because incineration could reduce
the volume of solid waste by up to 90 to 95%, which would not
only greatly relieve the burden of landfills, but also generate
electricity for community use.

Besides, to arouse the public's environmental awareness, the
winning team suggested to plan and develop a local district into
a model low-carbon eco-city by introducing various energy saving
and eco-friendly measures, such as
full adoption of flameless cooking and
application of district cooling system. As
one of the city’s facilities, incineration
plant could be featured with vertical
green walls to improve its aesthetical
appearance.

goboooooga
Representatives of the Winning Team of
Secondary School Category

Open Group Category

To reduce the use of motor vehicles, the winning team suggested

to consider promoting the culture of cycling by making reference

to the policies adopted by the Copenhagen municipal government.

The senior government officials there set themselves as role models

by riding bicycles to work in order to disseminate the message

of environmental protection. We may consider to encourage

the public to use bicycles as a means of transport through the

following initiatives:

o Build more cycle tracks to cover most of the urban areas;

< Adjust the traffic light systems to give higher priority to bicycles;

« Introduce parent-child bicycles for
family use;

« Enlarge the bicycle parking areas
along railway and around MTR

stations and allow passengers to
carry their bicycles on board.

ooooooogo
Representatives of the Winning Team of
Open Group Category
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Anyone wishing to offer comments or make enquiries about this newsletter can contact us at:

Energy Efficiency Office, Electrical and Mechanical Services Department, 3 Kai Shing Street, Kowloon, Hong Kong
Tel: (852) 2808 3465  Fax: (852) 2890 6081  Email: eepublic@emsd.gov.hk
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