Viessaqgeifronithel Bresident

]
=
b
=
]
m
3
]
Welcome to the second issue of the newsletter. The next ";
Annual General Meeting of the Association will be held in June ﬁ\?
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this year and new council members will be elected. It is my
honour to have the opportunity to serve the council for the past
two years and | would like to thank for the council's

tremendous effort in contributing to the development of the air o A é

conditioning and refrigeration industry. Meanwhile, | would like ¢ m

to encourage all our members to join our upcoming AGM and © M %

to vote for the new council members. o Py ~§
ACRA will be co-organising a seminar with HKFSD and N 5 /

Hong Kong Registered Ventilation Contractors Association 9 var)

regarding the proposed demerit point system of the ventilation © m i =i

works. This seminar aims to provide an opportunity for the (= Py

registered specialist contractors in ventilation category to have B > =

a better understanding of the proposed requirement. The time e — EJ;]

and venue of this seminar will be announced later and | would o~

recommend all our members who carry out ventilation works to O

join this seminar. s &
In April 28, a team of seven ACRA council members A

including myself was invited to join the inauguration ceremony =

of Commerce. | would like to give my sincere gratitude for
their warm hospitality and wish them all their best in the
coming years.

Best regards to all of you. £ 3

Raymond Synn
President
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dinner of Macau Air Conditioning And Refrigeration Chamber z
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Recently, the general public has become aware of the importance of indoor air quality in 3
relation to our health. The demand for air purification systems has been increasing accordingly. J
Besides conventional high efficiency particulate air (HEPA) filters, air cleaners featuring other ©
innovations and technologies become available in the market. Photocatalytic oxidation (PCO) is #
one of the most popular technologies applied to air purification because it is robust, safe, and 5“..1 Ty =

cost-effective. Iy
— ; = B
Principle of photocatalysis g
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In this PCO air purification, titanium dioxide (TiO.) is commonly used as the ':7 A\Q@@@%@ S
photocatalyst. When TiO;, in presence of water vapor, is irradiated with photons (hv) of less T
than 385 nm and band gap energy above 3.2 eV, electrons from the valence band (vb) are
promoted to the conduction band (cb). In other words, the excitation of TiO. by UV ® )
radiation produces reactive electrons (es ) and holes (h.*). The reaction of hy" with ; Message from the President
absorbed hydroxyl ions (OH") or absorbed water molecules yields reactive hydroxyl m New Technology
radicals (OH®). The e are free to participate in the absorption of oxygen and, ;
subsequently, hydroperoxyl radicals (HO,®) may be formed. In the series of ﬁ Editorial Board New Techndlogy feontd)
photochemical reactions, oxygen acts as the electron acceptor while available OH™ and & S People Interview-
water are the electron donors. _ : ) o = fi"g‘ﬁ Mr. C. L. Choy
TiO, + hv—> e~ + hy, = s e
he? + OH > OH® il Mompars:  { S1016SE KT
hw' + H,0 - OH® + H* W 69 ACRA Aclivities
= - m a iISa AU
€ +0;-0; B GambiChiang 10 Let's go Eastern Europe
0O," + H,0 - HO," + OH” ) "
2 2 > : i a w Polly Mui 12 Member List
The photogenerated hydroxyl radicals are powerful oxidizing agents. They are the % o N
primary chemicals responsible for PCO detoxification and disinfection of air as they can % Cyril So
destroy microorganisms, destruct volatile organic compounds (VOC), and eliminate odors. %, B.L.Tang
The products of complete oxidation are carbon dioxide (CO,), water vapor (H,0), and other %\ N550n Wan
harmless simple basic compounds. All the photocatalytic activities take place on the surfaces »
of TiO, and no reactive hydroxyl radical is released to the ambient air. Therefore, PCO is safe. *
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PCO applications

There are numerous applications of photocatalytic oxidation to improve our environment. They
are summarized in Table 1. Presently, research on photocatalytic air purification is very active
because this application is of great promise and commercial value.

Table 1. Applications of PCO

Type Details
G jon implanted Air purification = Air cleaning to improve indoor air quality
TiO, = Air disinfection in hospitals

= Defense against biological warfare
Water purification = Decontamination of polluted groundwater

= Purification of industrial wastewater
Self-cleaning = Self-cleaning glass windows/panels, tiles, lamps,
350 450 550 650 surfaces traffic signs and reflectors, and others

Y Visible TiO; photocatalyst

Figure 1.

Figure 2. SEM image of

Wavelength (nm) Besides TiO,, other semiconductors, such as SiC, ZnO, ZnS, and CdS,

Metal ion implantation effect exhibit similar catalytic behaviors and produce hydroxyl radicals upon

on UV absorption spectrum absorption of photons. Still, TiO, is most commonly used because it has

shown to be the most active catalyst. It is also safe and inexpensive. The

commercial anatase and rutile TiO, powders have high absorption of the UV

spectrum. For this reason, many existing PCO devices are equipped with UV lamps to activate the
photocatalytic reactions.

The absorption band can be shifted towards the visible light if the TiO., photocatalysts are
implanted with metal ions, such as chromium (Cr) and vanadium (V) ions. The absorbance profiles of
TiO, and Cr ion implanted TiO, are illustrated in Figure 1. Such modification enables efficient
photocatalytic reactions under exposure to visible light. Thus, artificial fluorescent lamps and natural
solar irradiation can be used as effective light sources. Hence, the equipment, operating, and
maintenance costs can be reduced as UV lamps can be omitted.

Coating methods

In PCO water decontamination, the
uses of TiO, in both slurry and coating
have been investigated and found
successful. In PCO air purification, TiO,
should be immobilized on a substrate. In
the early development, slurry coating
method was commonly used to produce a
layer of Degussa P25 TiO, particles sized
in microns. Recently, nanostructured TiO,
thin films produced by sol-gel deposition
method are receiving more attention as the
thin films have exhibited higher photonic
efficiency. Figures 2 and 3 show the
scanning-electron microscope (SEM)
images of a slurry coating and a thin film
of TiO,, respectively.

0 t 1

Figure 3. SEM image of sol-gel
TiO, thin film

TiO, slurry coating

Photoreactors

Gaseous pollutants and airborne microbes in the air stream
should be brought to the irradiated TiO, for PCO decomposition.
Therefore, the photoreactor configuration, light source, and air flow
rate should be properly designed and controlled to increase the
interaction between the pollutants and
irradiated TiO,. Increasing the total area
of irradiated TiO, coated surfaces is one
of key factors to improve the PCO
performance. Mesh and honeycomb
photoreactors, shown in Figures 4 and 5,
respectively, are designed for this
purpose. Besides direct irradiation, light
can also be transmitted by means of optical .
fibers that are coated with TiO,.(Photograph  Figure 4. Mesh photoreactor
provided by Airsopure®)
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Humidity effect

Figure 5. Honeycomb photoreactor As mentioned above, water takes part in the photocatalytic reactions.

In PCO air purification, water is available in humid air. Investigations have

shown that in a dry condition, little PCO decomposition effect can be

obtained. On the other hand, if the air contains excessive moisture, the
reaction rate decreases. The variation of humidity effect depends on the target contaminants. One
study shows that the optimal reaction rate for bacteria occurs at 50% relative humidity (R.H.).
Another study shows that the optimal reaction rate for VOC pollutants occurs at 20% R.H.

In a concluding remark, the existing PCO technology has already demonstrated its power in air
purification and great commercial value. Still, there is enormous potential for technological
advancement to improve the photonic efficiency of photocatalyst and to optimize the photoreactor
design. Further research and development will be definitely fruitful.
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Trane Hong Kong

A division of TYS Limited

The prestigious building
automation system
you need.

Trane buildings make business work better.

15/F., Jardine Engineering House,
260 King's Road, North Point,
Hong Kong

&'!’ Jointly owned by Jardines and Trane

Tel: (852) 2807 4111 Fax: (852)2887 9111
Website: http://www.tranehk.com
E-mail: thk@jec.com

VALVEMAKER by Wellflex

New for MVAC

Gate Valve

Globe Valve

Silent Check Valve

Butterfly Valve

Y-strainer

Rubber Flexible Joint

Stainless Steel Expansion Joint

WE(BR)H®HRAE

BUN KEE (INTERNATIONAL) LIMITED
(Awhally-owned Subsidiary of Workd Tradk Bun Kee Lid. menber (380)of the Stock Exchange of Fong Kong Lid)

www.worldtradebunkee.com

SHUN HING GROUP
EHEHE

SINCE 1953




Project Highlight

Water-cooled Chillers $ave your Energy Cost

The owner of East Point Centre replaced their 20-year old air-cooled chillers by water-cooled type. It helps
to resolve the equipment aging and deterioration problem and saves the energy tariff of the building.

The East Point Centre is an office and retail complex located at 555 Hennessy Road,
Causeway Bay, Hong Kong. The building has been operated for approximately 20 years.
The indoor air-conditioned space amounted to 27,423 sqg. meters, distributed amongst
twenty-two floors and two levels of basement. The basement two level consists of
restaurants while basement one to the seventh floor are occupied by a Japanese style
department store. The eighth floor is used as mechanical floor where air-handling units,
pump rooms and etc. are located. The ninth to the twenty-second floor are used as offices,
clinics and health centers.

Originally, five air-cooled chillers installed at the rooftop supplying chilled water to the 1 _
air-conditioning system inside the building. All the chillers were in service for nearly 20 years. Aging of
equipment and parts led to chillers deteriorate in performance and reliability. One of the five chillers broke down |
a year ago due to compressor and evaporator failures and was replaced by a new air-cooled chiller with similar
capacity. The building owners of East Point Centre awarded the chiller replacement contract last year. During
the installation of the new chiller, it was discovered that the other four remaining chillers might encounter similar
problem in the coming years.

In recently years, the HKSAR government, Electrical and
Mechanical Services Department promote the use of water-cooled air-
conditioning systems, which is proofed to be more energy efficient than
air-cooled systems. In December 2002, the number of pilot sites was
expanded to 45 and the East Point Centre was included in the latest
Causeway Bay pilot site. This presented an unprecedented opportunity
for East Point Centre to capitalize this energy saving opportunity.

A study was carried out to investigate the feasibility of replacing the
existing air-cooled chillers by water-cooled type. The study evaluated the
building structure and space availability as additional cooling towers are
required by water-cooled system, and the cooling towers will increase
the structural loading of the building. After the feasibility study, it was
proposed to replace the existing 4 nos. of 320-ton air-cooled chillers by
3 nos. of 500-ton water-cooled chillers and addition of 3 cooling towers
with total heat rejection capacity of 6540 kW.

The contractor was engaged to perform a Preliminary Energy
Audit for this retrofitting project. It was estimated that the water-
cooled chillers saved 25% of the energy consumption of the original
air-cooled chillers. The chillers replacement project was a
performance contract where the contractor has to conduct
installation work with guarantee in energy performance of the newly
installed system. Finally, the contract was awarded to the contractor
at total contract amount of HK$ 9 million.

As East Point Centre is located in the heart of Causeway Bay, it
is a great challenge to the project team to conduct such a large scale
of retrofit work without distributing the surrounding environment and
maintaining the office building and department store at normal
operation. The chiller replacement is planned in several phases and 4
phase one has been already completed in April. Since there is little
spare capacity in the chillers and one chiller is idle in each phase, the
remaining chillers will be all in full load. Therefore, it is critical to
ensure no breakdown in the remaining chillers. The contractor is also
the chiller maintenance service provider for the building, it smoothes
out the coordination with the retrofit project team. The frequency of preventive checking and maintenance of
exiting chillers is increased and both teams are keeping close monitoring on the condition of existing chillers to
ensure the normal operation of the chillers.

The completion date of the whole project will be in June this year. It will include chillers replacement,
modification of pipe work and an addition of Building Management System for automatic control and monitoring
of equipment, and monitoring the energy consumption of the building. €%

Project Summary

Provided by: Gambi Chiang
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KEY INDUSTRIAL & AIR CONDITIONING (H.K.) LTD.
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