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Hong Kong Energy Efficiency Awards
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The "Hong Kong Energy Efficiency Awards" is a 12-
month energy saving competition organized by the
Electrical and Mechanical Services Department (EMSD)
for private sectors and educational establishments.
Participants are divided into 2 categories: "Commercial
and Residential Buildings" and "Schools". The competition
is an important step towards promoting energy efficiency
and conservation to the public. The response was
overwhelming. We received a total of 230 entries.

The prizes presentation ceremony was held on 9 May
2006 at the Hong Kong Convention and Exhibition
Centre. The Hon Dr. Sarah LIAO Sau Tung, JP, Secretary
for the Environment, Transport and Works officiated the
ceremony. The event was exhilarating with more than
400 guests in attendance and sharing the triumph of
the winners.
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In order to let more organizations learn from the
valuable experience of the award winners, the EMSD
organized three experience sharing sessions in June
and July 2006. Furthermore, energy saving
methodologies of some of the award winners were
also recorded onto a CD ROM for distribution to the
public through various channels.



RRENEELR Success Factors of the Award Winners

EEEZREENERFFEBNEET S The practices that the award winners have
THBE: (1) BEFEHQ) ABSEIEEN implemented during the competition can be divided
into: (1) management practices (2) good

o .

RIS L housekeeping measures and (3) engineering work.

RRRELI PR E RN ER: Management practices that are conducive to the

w BT HEE achievement of good energy saving include:-

n RUMREEIENE = drive from top management

B ESEEHMTERRTEAAKSER m setting up of energy management task force
Rk as m appointment of staff to carry out regular checks

to ensure proper implementation of housekeeping

RFAKEERREE: measures.

R ERNEFERE

» BEEEHAR

= RFREEATEAREEZHE R ® raising air-conditioning temperature setting
KERBH TR ITIRRRZ BREE m switching off air-conditioning and computers

during lunch time and when not in use

Good housekeeping measures include:-
® reducing air-conditioning operation time

Eife TRREHE 8 . . . I
m dismantling unnecessary lamps in over-illuminated
" RAKAREBRAGRARAREN i
u BEERGEEATIROEEEE Energy saving engineering work includes:-
n FREAERTSE m converting air-cooled air-conditioning system into
EMT5E
N . water-cooled air-conditioning system
n E{EEREUEA R AR

m optimizing air-conditioning system operation to
cut down energy wastage

m retrofitting old fluorescent lamps with T5 lamps

m fine-tuning electrical and mechanical installations

to optimize their efficiency.
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Many people attended the experience sharing
sessions in June & July 2006




y N1 EX AR RS

Planning and Design of
Solar Water Heating System
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Evacuated Heat-pipe
Collector
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Solar water heating (SWH) is one of the simplest ways to
harness renewable energy. In the planning of a SWH
system, it is essential to carry out a site survey and record
the site conditions so as to determine a suitable location
for installing the solar collectors. It is also important to
obtain details of the existing hot water system such as
hot water consumption data etc.

Determining The Required Capacity

If the hot water demand can be measured, it is ideal to
size the SWH system based on measured demands. If the
hot water demand cannot be measured, for example, in
a new building, we will need to make a close estimate.

For the estimation of the daily hot water consumption
demand of a building, we can make reference to some
international design standards*.

Selection and Sizing of Solar Collectors

The most common types of solar collectors are
flat-plate and evacuated heat-pipe solar collectors.
Evacuated tube collectors are generally more expensive
due to a more complicated manufacturing process.
*However,
they are more
effective than
flat plate
collectors and
occupy less
area.

v

There are two important parameters to sizing the area
of a solar collector, namely solar irradiation and average
system efficiency. Solar irradiation data of Hong Kong is
available from the Hong Kong Observatory. The long-
term average annual solar irradiation of Hong Kong is
5,300MJ/m?.

System efficiency depends on various factors such as the
system configuration, type of solar collectors, heat losses
in pipes and storage tanks, shading effects of nearby
buildings or plants etc. Since all these factors cannot be
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HEKEIRERE MR ES| (Plumbing Engineering Services
Design Guide)

fully evaluated at the design stage, it is common to
estimate the system efficiency based on the designer's
assumptions. Some overseas studies suggest that the
average system efficiency for a well designed and installed
SWH system with flat-plate collectors is about 30% to
40%. If evacuated heat-pipes are used, the efficiency can
be increased to about 40% to 45%.

Due to various considerations such as budgetary
constraints, site limitations, etc. It is quite often that the
SWH system of a building will only be designed to meet
a certain proportion of its hot water demand. An auxiliary
heater will normally be installed to raise the water
temperature to meet operational requirements.

Energy Yield and Cost Saving

Using solar energy to generate hot water will save the
same amount of energy required by a conventional gas
or electric heater in heating up the water. Therefore, the
annual energy saving from a SWH system can be estimated
by calculating the amount of solar energy, Qsun, absorbed
by the SWH system, which is equivalent to Quw, the
estimated daily heat requirement.

Compared to conventional gas and electric hot water
heaters, the cost savings are about $0.2 and $0.3 per MJ
respectively.

#The calculation methods presented in this article
provide a quick estimation on the required solar collector
area and approximate annual energy saving. For more
precise energy analysis, computer-modeling techniques
may need to be employed to simulate the performance
of the SWH system.

* For example, the Chartered Institute of Building Services Engineers (CIBSE) Guide B or

Plumbing Engineering Services Design Guide published by the Institute of Plumbing and
Heating Engineering etc.

#The efficiency of the evacuated pipe solar thermal collector can be expressed mathematically as follows:

#ARGRERMER MR T A TR RIE ¢
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where HF: k(@) is the incident angle modifier 2 A5 AEEEE
Tw is the average fluid temperature 2% 85 E(C)
T.ms is the ambient temperature 2IRERE(C)
G is the solar irradiation 2 & Fg B8 &f %8 (W/m")
0,0, G are coefficients 2R

n=k(®)-cy—c,-

The coefficients ¢ and c: are the heat loss factors of the collector which characterise the heat loss behaviour of the collector under different environmental conditions.
FHHCERRBNRERLAET  HAERABETEANBRRRL TOABEARE -

##The daily heat requirement, Quw, can be calculated according to the following equation:

#HEARBERQuwITBTAARM R LR
Quw = Ve x Cw x A 5 H B TFR(MJ)
Ve Average daily hot water consumption¥94 B #k BERE (m?)

AO
FAEMBHKEFRMKERE(C)

Cw = Specific volumetric heat capacity of water’k fy L B A E (=4.2MJ/m*/C)
= Temperature difference between incoming water and the required hot water temperature

(Average temperature of incoming water can be assumed at 18°C for winter months and 25°C in summer months whereas the hot water temperature for bathing can be assumed

to be about 40°C)

(RFAGRTRRA18'C » BRGBETRBRR25'C  MeRARKHKBRTERAEH40C)

The required flat plate collector surface area, Asc, can be estimated by the following equation:

FENRERELAEEACcT LTI ARE

Asc = Quw / (Ec X 1system)

Asc = collector surface area SE#EEREFER(M)

Quw = heat requirementEEFER(MJ) .
Es = annual solar irradiation® f ARR B&I = (MJ/m)
Nasem = average system efficiency R R LR
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Evacuated Heat Pipe
Solar Water Heating System
at Kowloon Bay Fire Station

K% 4t

EMSD has recently installed a solar thermal heating
system at the Kowloon Bay Fire Station for preheating
water to the showers there. The system employs
evacuated heat-pipe solar collectors for collecting
thermal energy. Unlike a traditional flat plate solar
collector, an evacuated heat-pipe collector consists of
multiple rows of vacuum glass tubes clipped onto a
stainless steel manifold. The vacuum forms a very
effective shield against thermal conduction and
convection losses, thus enhancing the performance of
the collector. Inside each vacuum tube is a sealed heat
pipe with a small volume of thermal fluid and some
heat absorbing fins. Water is restricted to flow inside
the manifold and cannot enter the heat pipes. The
thermal fluid in the heat pipes acts as an effective
thermal conductor conducting solar thermal energy
from the absorber fins to the manifold and heat up the
water flowing inside. The diagram on the right illustrates
the conduction mechanism of the heat
pipe. Thermal energy absorbed by the absorber
fins is conducted to
the manifold by
the evaporating-
condensing cycle of
the thermal fluid in
the heat pipe. As there
is no water pipe in
each glass tube, the
risk of water leakage
or blockage is reduced
significantly.
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Evacuated Heat-pipes Clipped onto Manifold
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Heat-pipes and Fins Inside Vacuum Glass
Tube

There are around 40 glass tubes in the evacuated heat-
pipe solar collectors at the Kowloon Bay Fire Station.
Under a solar irradiation of 1,000W/m?, the collectors
installed capacity will reach 3.2kW. The installation
work has been completed. 12-month data is being
collected for energy efficiency performance analysis
of this type of solar water heating system.
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Evaporating-condensing Cycle of Heat Pipe Solar Collector
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Energy Efficiency Labelling Scheme
Covers One More Product Type - F@X Machines
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In July 2006, EMSD extended the voluntary Energy Efficiency
Labelling Scheme (EELS) to cover fax machines. Fax
machines manufacturers, importers, agents have been
invited to participate in this voluntary scheme for the
"Recognition Type" energy label. To qualify for this type
of energy label, the fax machine product should comply
with the safety requirements and energy performance
standards of the scheme.

The EELS was introduced by EMSD in 1995. It now covers17
types of household and office appliances, including fax
machines.
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Free Air-Cooling
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fully free air-cooling
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ent

halpy

Free Air Cooling (FAC) utilizes cool outdoor air to provide
space cooling in lieu of mechanical cooling thus saving energy.

MR
normal operation with
full mechanical cooling

Ty
design room condition

62 ki/kg of the EEO Office
25.5°C & 70% R.H.
I

BER M EEM A EN
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ERAD 2 7% A BT 448 A 22
partically free air cooling supplemented
| with mechanical cooling

15

25.5

S HGEE (HEK) dry bulb temperature in °C

RAE—REIRBZLABEBNEEER
Psychrometric Chart — Operation Modes of EMSD's AHU
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The AHU is fitted

with additional
exhaust fan and duct

An air handing unit (AHU) fitted with FAC has 3 operation
modes: (1) normal operation with full mechanical cooling,
(2) fully free air cooling, and (3) partially free air cooling
supplemented with mechanical cooling. The psychrometric
chart above illustrates the 3 zones. A controller will
continuously compare the temperature, relative humidity
and enthalpy of outdoor air and indoor air with their
design values. It will then determine the fresh air, return
air and exhaust air quantities required to achieve the
designed indoor conditions, and adjust the dampers
accordingly.

One of the AHUs in the Energy Efficiency Office (EEO) of
the EMSD Headquarters has been modified with FAC
facilities. The AHU has a capacity of 5,000l/s. When the
AHU is operating in its full FAC mode, it requires 5,000l/s
of fresh air. As the original fresh air duct and exhaust air
duct each has a capacity of only 1,000l/s, additional ducts
are required.

HE TREEERE NS
=R EEAEM
2w E MR
Additional fresh air
ducts are installed at
the AHU in the EEO
of the EMSD HQS
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Development of Pilot Scheme for
Cooling Towers and Code of Practice
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Pioneer Centre at Mongkok, Kowloon (Heat Rejection

Development of Pilot Scheme for Cooling Towers

The objective of the Pilot Scheme for Cooling Towers
(Pilot Scheme) is to promote the wider use of fresh water
in the evaporative cooling towers of energy efficient air
conditioning systems. The scheme now covers 78
designated areas.

On average we receive 5 number of applications every
month. Up to now we have received 230 applications.
In the first half of this year, 7 installations have been
completed and put into operation. It is estimated that
these 7 installations could save 2.3 million kWh annually
when compared with air-cooled air-conditioning systems.
It is anticipated that about 20 installations will be
completed this year.

Two newly completed cooling tower installations are
shown here.

?%gﬁ?ﬁﬂlxﬁ$%§§ (R ANEAALE - 9,400

Hong Kong Polytechnic University Lee Shau Kee Building
at Hunghom, Kowloon (Heat Rejection Capacity: 9,400
kw)
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Code of Practice for Cooling Towers

EMSD has recently uploaded onto its website a Code of
Practice (COP) to promote the proper use of cooling
tower systems. The COP consists of 3 parts, which cover
the technical guidelines on the installation of cooling
towers. The COP is targeted for implementation in
January 2007.

Part 1 of the COP specifies the minimum requirements
and good practices for the design, installation and
commissioning of cooling tower systems. The scope covers
(a) system design and construction (b) minimization of
water loss (c) location selection, and (d) system
commissioning. Part 2 of the COP specifies the minimum
requirements and good practices for the operation and
maintenance of cooling tower systems, emphasizing on
(a) keeping the system in good condition (b) control and
monitoring of cooling water quality, and (c) annual
independent audit on operation and maintenance. Part
3 of the COP describes water treatment methods
applicable to water-cooled air conditioning systems
with the aim of optimizing the system operating
performance in water treatment. The COP can be
viewed and downloaded from the EMSD's website
http://mwww.emsd.gov.hk/
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A typical cooling tower installation includes maintenance and water treatment equipment
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Emerging Energy Efficient Technologies
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A 450-ton chiller fitted with variable speed
centrifugal compressors can achieve an average
efficiency of 0.324 kW/ton
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In search of emerging energy efficient technologies that
may be suitable for adoption in Hong Kong, officers from
EMSD visited several project sites in California, USA in
June 2006.

The visit primarily focused on two types of air-conditioning
technologies. The first one is customized software that
can control a variable-speed chilled water plant (chillers,
cooling towers, circulating pumps, etc) to meet its system
cooling requirement, whilst using the
lowest overall input electrical power. The
other technology is a type of oil-free
variable speed centrifugal compressor
which uses magnetic bearings to minimize
power surge as well as noise and vibration.

From the users' feedback, it seems that
both technologies can provide very high
part load efficiencies.

A renewable energy project site was
also visited by EMSD's delegation. The
technology is a roof-mounted hybrid solar

— M A lighting system which uses a concentrator to
BREN AR i i i i :

o A fzollect an.d trajnsmlt sunll.gh.t via optical fibres
REMENR into the interior of a building to supplement

An automatic

- sun tracking
- system Is fitted
to the hybrid

solar lighting

— = system to

achieve a high

~ collection

efficiency

the conventional light fittings to provide
illumination.

The delegation also visited a number of energy
organizations such as California Energy
Commission and Rocky Mountain Institute to
exchange views on the implementation of energy
efficiency and conservation initiatives, as well

as vision and plans which the California State or research
institutes may have in pursing the efficient use of resources
to achieve a sustainable society in the long run.

The visit provided EMSD the opportunity to appreciate
the latest development in energy efficient and renewable
energy technologies in USA. Furthermore, it was also a
good opportunity for EMSD to have a better understanding
of the various programmes being implemented in the
California State which use incentives, rebates, special tariffs
and recognitions to encourage efficient use of energy.
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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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