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As commercial and industrial customers place greater emphasis
on indoor air quality (IAQ), desiccant dehumidifiers have been
increasingly adopted in commercial buildings and industrial
systems to offer a sustainable environment for building users,
with a view to creating a green living space.

Gas desiccant system need not rely on chiller systems to regulate
humidity. Thus, they reduce the burden on the primary air

handling unit (PAU) and chiller system, while saving HVAC running - h

costs forcustomers. Meanwhile, maintaining high quality indoor
. _airnotonly improves the comf'ort_'level of the b{,u'ildin'g__s butalso
k7 suppresses bacteria growth, thus offering a comfortable and -

hygienic enviro/_f-'r_“ment to help prevent the spread of pathdg_en'S;

PN 2 ; ASTR e 1 )

Index

ENZERERHAEFE

e _Indoor Air Quality & Health

P.4-9
HRETER

P el L e

ThermallComfort & Hygiene |



EAZREREEE
IAQ & Health
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As a result of economic transformation since the late 1970s, the majority of the
workforce now works indoors, increasing the socioeconomic importance of
indoor air quality (IAQ). Research has shown poor indoor environment to cause
Sick Building Syndrome (SBS), jeopardising productivity.
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Definition of Acceptable IAQ
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“Air in which there are no known contaminants at harmful concentrations as
determined by cognizant authorities and with which a substantial majority
(80 per cent or more) of the people exposed do not express dissatisfaction.”

ASHRAE Standard 62.1-2016 Ventilation for Acceptable Indoor Air Quality
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The Environmental Protection Department launched the IAQ Certification
Scheme in 2003. Taking into account local circumstances and the practicability
of adopting the latest IAQ guidelines of the World Health Organisation (WHO), the
scheme revised its IAQ objectives in 2019 to tighten control on air contaminants,
including adding a new parameter for mould.
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Better IAQ Better Health
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Importance of IAQ to
Stakeholders

1448 Toindividual businesses
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Apart from productivity loss, poor IAQ also leads to additional expenses,
including direct medical costs for workers and costs for damage such as mould
contamination to building materials and equipment.

MEEIE A8 To property managers

HEEANERERERRSERYEHED S LHNRF > L EARBEINE
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IAQ improvements enhance the competitiveness of buildings in the leasing
market help property management reduce unnecessary liability exposure.

HEENERBRNER
Factors Affecting IAQ
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Thermal Comfort
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subjective perception
yardstick for determining the optimum

temperature, relative humidity air movement
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Celsius
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a room temperature of 22.5 to 25.5 degrees
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Humidity & Mould
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Humidity influences thermal comfort by

, resulting in a feeling of stickiness. High
humidity is also a potential cause for
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Mould is a group of microscopic fungi which lives on dead organic material.
is particularly conducive to mould growth.
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SEREEFES
Mould Growth & Building
Structure

BREMENEREEREENEDRK Construction  materials and

o BE—B A » AU dust are important sources of
- nutrients for mould. Once mould

growth occurs, it can

The most common causes
of mould growth in
buildings are:
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Mould Growth & Health
MR REIEF RS E

BB I I [z 8
15 = R R EEHI7E65%M

SBS symptoms
allergic or asthmatic reactions

under 65 per cent

R EEEHhE?
What Is Dehumidification?

1HEREE (%)Relative Humidity =
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AT SAME GIVEN TEMPERATURE
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With the same water content, the lower the temperature, the higher the relative
humidity.

EEEREL00%MIER T » ZERFEBMEZIKS  RE TEFAEHKDE
FERIKTE ©

At 100 per cent relative humidity, the air cannot hold more water. Adrop in
temperature will lead to condensation of water in the form of droplets.
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PrinCiple
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MUTRREERBTERBEEERRIT (pt. 1) BRSARBAE R R
AR ERIER o

The psychrometric chart illustrates the difference between conventional and
gas desiccant cooling systems under the same given situation (pt. 1).

ERSNRRELAFERSANEEHEM(1-2)  ARMEBE SANLUREZR T
BIKS (2-3) BE—TRANERLGEZIRENKDZE (3-4) REBHMEA
(4-5) LGERIFREMRM (pt. 5) °

A conventional system cools the air until it is saturated (1-2), then continues to
cool it to condense out moisture (2-3), overcooling the air to reach the desired
moisture content level (3-4) and reheats it (4-5) to reach the desired condition

at (pt. 5).

RERHRE SRR ERERZEZRFIKDE (pt. 6) ARKSELERRTX
DIZERERBSABASERES (3-5) LUERIFRFRM (pt. 5)°

A gas desiccant cooling system removes moisture directly, bringing the
air to (pt. 6), then mixes it with cool air from cooling coils (3-5) to reach
the desired condition at (pt. 5).
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Process Side SR BRRERHREIIH RSB EE R R  RIEENANBEE RSN
Desiccant wheel
/ The gasdesiccantdehumidifier consists of atitaniumsilica gel-based honeycomb
desiccant wheel, a processing stream and a reactivation stream.
RRIEEMEZER 5 .
HEBNRER Treated Dry Air iR R TE W E R 182 U/ B 8- 10 B8 YR S TiE 8
Moist Air to be dried
< | The desiccant wheel rotates at about eight to ten revolutions per hour between
‘ v f‘. the two streams.
| ,
. | , BER, = m — o
Disch}ajiﬁ,gﬁ h Reactivation Air FERIEEE > B2 REBHIERE > 2 RPIIK DR IEEIRUL -
ge Moisture fé j
- T On the processing side, airis drawn through the desiccant wheel where moisture
Y \ \ ) is absorbed by the desiccant.
- R LU (E5E R R R I TR
Heat S torech p N ;
She dryingwheel = R ERIBZER KD % > A HIRA D WEFEEHIB N FBHFR
AEL S MBIk o

Reactivation Side

The moist wheel sector turns into the reactivation side where a hot air stream
drives off the moisture.
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1 - BeEINHI#EEBacteriostatic ®
Types Of DeS|Cca nt - RE[ERMEEMFEACannot be washed and
re-impregnated ® .
1. E¥H9BHigh Performance Silica Gel (HPS) . ®
- HFIIWAE High capacity l (
- BEIRZ B MIRIE Withstands acidic\environments ) 3. % F&Molecular Sieve (MS) — o~
- ERIREUE IS RN AR 2 MR i AR AV IR 1R v > r W .
- Withstands extremely humid conditions RIS EN RS TS ke ‘. ‘-.
without precautions - High capacity at very dry
operating conditions \
S RNESNE D =l

- Withstands high temperature and
aggressive environments



IR RHERE
Standalone Desiccant
Dehumidifier

HOKER
Hot Water Loop
iR e e
Heat Exchanger Y A
IR

Desiccant Wheel

BER
Reactivation Air

RZER
Wet Air

BRI &
Process Air

Desiccant Dehumidfier Gas Water Heater

BiEHTRRE, BRMEREEZEARZETR, ERFERRESHA &
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Since its introduction, the standalone desiccant dehumidifier has seen wide
applications in a vast range of sectors, with users spanning the pharmaceutical,
food manufacturing, hotel, hospital and luxury housing fields. Its HVAC system
precisely controls temperature and humidity, thereby optimising IAQ.

REEIAMXEPHEANZRREZFABER  ERABMIFRNHEE R
RIEBIFER » ARG —E =M/ Rt R EHE 2 B e B R o

As commercial and industrial customers place greater importance on indoor air
humidity control, Towngas has promoted the use of gas desiccant dehumidifiers.
However, much space is required for installation of a separate primary air
handling unit (PAU) and desiccant dehumidifier. Thus, itis difficult to successfully
implement such units in Hong Kong’s commercial buildings.
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Integrated PAU with
Desiccant Wheel
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By integrating the desiccant wheelinto the PAU and applying a hot water system

instead of a gas direct-fired one in the regeneration process, this method
mitigates the risk of flue gas exhaust mixing with dry processed air.

B I AR AR S B I R M R BOR A B A A SIS 222 1t
AR ERER TR

In addition, it spares the need for a standalone dehumidifier and associated air-
duct, thereby greatly reducing installation space and equipment cost.

AR iR
KB Heat Exchanger Desiccant Wheel
Hot Water Loop
| |
1R Bk R |
Gas Water Heater A EEE,

Reactivation Air o

BRIRJE
Process Air

]
=% | Ezm
: / /}/ Dry Air

KEFRESE 0238 B¢ EAE
Solar Collector System Primary Air Handling Unit (PAU)
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What’s more, the system can be integrated with solar collectors to conserve
energy during desiccant wheel regeneration.

BRI EEIMINEE R AR B IR EE SR M MR R MR)E » R EE I LUBIE M TN
WERHEY LUER HRIRSNEEZE
With the addition of optional Electrostatic Precipitator (EP) and Photocatalytic

Oxidation (PCO) UV lamp components, the system can even filter fine particles
and eliminate microbes to meet ever-rising hygiene standards.

FREFENRIE FRERRES
Photocatalytic Oxidation(PCO) Electrostatic Precipitator(EP)
UV lamp

QR Code MERE AR L AIFT R HTRAA
Scan this QR code to watch our video on
this innovative technology
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ERPERRERDFEBAIE
Headquarters of the'Hong Kong

and China Gasi€o. Ltd.

EAETENEREER  RRARTMREAIBIRA T SHTENE-ER %
REBETERNERUVREEAR LEIRIBREZENREBIE - BEX
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(1.2hR) AR EAEIREDE

As a leading energy provider, Towngas has achieved numerous building
sustainability objectives by adopting advanced energy efficiency technologies
as well as best practices on facilities management. Its committed efforts have
made it the first non-residential building in Hong Kong to achieve Platinum
rating of Final Assessment under the BEAM Plus Existing Buildings (version 1.2).

MBI REDREEEMAELIF ER AT EME AR R E MR R
EERNZERER AAE DREETHRGE ERERSETHNEES |t
MERTRE-

As its staff spend the majority of their time working indoors at the office, the
Company has applied desiccant dehumidification to improve IAQ, which helps
boost staff productivity and reduce SBS, in turn benefitting its performance.

20205 RRABEAEBHH AR ERDEHBEETHE  FEERR
EREFRMEFAERBEREERNAETREENTZE - BRETER MR
HEER IS ENREREEETEAT

In 2020, Towngas conducted a research study with the City University of Hong
Kong at the headquarters of HKCG comparing the temperature and humidity
level in floors with and without a desiccant dehumidifier. The results suggested
that the desiccant dehumidifier is effective in controlling humidity to within the
thermal comfort zone.

BEEFEE Thermal Comfort Zone
EPARE Temperature: 20-25.5°C
HEEHRE RH: 40-70%

RAERRGRBRERENRRE BRBREHRGIEENRRE

Humidity level for floor without desiccant dehumidification Humidity level for floor with desiccant dehumidification
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90 90

RH/%

80

80

70 70

RH/%

60 60

50 50

40 40

30 30
20 21 22 23 24 25 26 27 28 20 21 22 23 24 25 26 27

Temp/°C Temp/°C

ERBERHEKE T RETEENKE B2 LEHR6%IEAEI %

The percentage of time within the thermal comfort zone increased from 6
per cent to 97 per cent after turning on the desiccant dehumidifier.
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Hotel

[FArec]

EAMFENE

Four Seasons Hotel Hong Kong

ERAERBEANREAEER OFEERETERBERK SERNZRE
RMFERSH TE/Rk KT URSEENEFERE

As part of the world-leading luxury hospitality group, Four Seasons Hotel Hong
Kong has gas desiccant dehumidifiers in place to maintain IAQ at the highest
“Excellent” level so as to enhance the comfort of its guests.

ﬁﬁmEA%ﬁﬁﬁ?%iﬁﬁhﬂ“ B BEAERERIBINKERM
BEERIFFRIERE
Gas desiccant dehumidification keeps humidity constant and improves air

quality while benefitting the overall condition of the indoor space, including the
ceiling and furniture.

RH(%)

20205 ERABEAEBHHTAB LT BEE TR FFEER—EMS
FEERN FECEREAR R MRS ENEENRENZE - ERETERM
REREB M ENRERENEET BT

In 2020, Towngas conducted a research study with the City University of Hong
Kong at the Four Seasons Hotel Hong Kong comparing the temperature and
humidity level in rooms with and without a desiccant dehumidifier. The results
suggested that the desiccant dehumidifier is effective in controlling humidity to
within the thermal comfort zone.

JBEEFTEE Thermal Comfort Zone

- ERBE Temperature: 20-25.5°C

ABEHRE RH: 40-70%

BEEERERRERRB RN ENRRE
Humidity level of hotel room after
turning on desiccant dehumidifier

B G R TERRRA IR SR B R R IRE
Humidity level of hotel room after
turning off desiccant dehumidifier

RH (%)

20 21 22 23 24 25 26 20 21 22 23 24 25 26
Temp/°C Temp/°C

ERERRER T ERET BRI RO LEHR45.7%RAET3.8%

The percentage of time within the thermal comfort zone increased from 45.7 per
cent to 73.8 per cent after turning on the desiccant dehumidifier.
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Industrial

[FArec]
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Food Manufacturing

BEmEEBREPEAREFKNKEZR TERATRSRFENERE 55
HEBR TRYSHERBERTH-
A large amount of hot water and steam is used in food processing. This creates

a warm and humid environment that is conducive to mould growth, which
undermines food quality and shortens its shelf life.

AR EEERNERE-EREZAETE REREQEY MR-

When cardboard boxes absorb excess moisture, they fail to serve their function
of protecting the packaged goods.

RH (%)

Hit > & REETIHEE £ RMR M RBNRARETRE  URIFHEEZE
BEzI BILERRAR R EERNImE -

To ensure the quality of products, dehumidifiers are commonly found in storage
areas of food factories to maintain a constant, low humidity level.

BERBERRERBEREAINRRE BERBERRERMBEEZNRRE
Humidity Level of the Food Manufacturer Before Humidity Level of the Food Manufacturer After
the Installation of Desiccant Dehumidifier the Installation of Desiccant Dehumidifier
100 | | 100
90 90
80 ~ 80
. .
70 - = 70 e bim,
>
60 60 T
50 & 5o -
0 1E0/ " =270/
LI /70 JTyo
30 30
20 20
16 17 18 19 20 21 22 23 24 25 26 16 17 18 19 20 21 22 23 24 25 26
Temp/°C Temp/°C

ERRBUERIMR KR T ERERERE(22°C/ 70% RH) BEFREB 2 LA
15%RFAEIT%

The percentage of time within the setting level (22°C/ 70% RH) increased from
15 per cent to 97 per cent after turning on the desiccant dehumidifier.
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With great views of the Polar Adventure’s penguins, part of Tuxedos Restaurant
is kept at relatively low temperatures throughout the year to keep the polar
animals comfortable. On the other hand, the temperature in dining area is kept
at thermal comfort level to ensure that the food does not go cold quickly.

»

BAESBIRBEHERLRSRK BRESRDEEMENZEZEEN
BRRIRE, A HEFEEXEETHNERTNER - REERIMEKAILE
SR B EAMERNER REEBNERNZRER-

Condensation on the observation panel caused by the temperature difference
had been a major concern for the restaurant. Attempts were made to address
the issue by limiting the fresh air supply and lowering the indoor temperature.
However, this was not ideal for the health of staff and diners. The incorporation
of gas desiccant dehumidification has solved this problem by maintaining an
adequate supply of fresh air while improving IAQ at the restaurant.
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Clubhouse
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Island Resort Clubhouse

RERS —BERERFKUAREMERE - REMKKE
NERSRG IR X BARNREENL  RTMBMBRER
EREENHIEREER

High indoor humidity was a key concern for indoor swimming
pools. Water vapor from the warm surface of pool condenses
and induce the aging of existing facilities, thus, -
maintenance cost of the existing facilities and decoratio
beincreased. :
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Ice Rink
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Condensation on jce surface and-

The problem deteriorates during ever
further and fog appears over the ice -
uncomfortabl?'indoorclimate for skaters and's ' :
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Pharmaceutical Factory
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SYNCO (H.K.) LIMITED

REZGZEERHEENEE—R REESESENARIMLTE—E 8
EmBEE AT BHRNHARMELBERERENREES -
Moisture controlis essentialin pilland tablet production, otherwise the products

will dissolve and stick together, resulting in quality deterioration. Yet, the low RH
is generally not possible to be achieved by conventional chiller systems.

EREABRTHIEEF LR » EEREERFESEEEPIC/S GMPER
% IRl RimRR e FEEMEEEK

Being the leading provider of generic drugs in Hong Kong, the Group’s PIC/S-
accredited production facilities are equipped with dehumidifiers to cater the low
RH manufacturing condition for medicines.
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Warehouse \

EBRETRERAT
HAECO Group

M5 | ZIFERE  BEERERESERITR TER
AREFREBNET 2 - BENAIEE 5| ZBBEFRERE
AR 2 7

Spare jet engines are expensive and often deployed in
emergencies, such as in the case of engine failures. To
ensure the safety, quality and reliability of aircraft fleets,
spare engines are generally kept in storage.

ERESIZEEET  EBMHANEFRBEZRRAT
EMRER WFEBREIZR R REHRE

— ) While in storage, ferrous materials and electronic
equipment are prone to corrosion. The relative humidity
of the air in the storage needs to be controlled using gas
desiccant dehumidifiers.
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Hospital
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Hong Kong Baptist Hospital 7
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Atthe nurse station and ward area on the seventh floor of the Hong Kong Baptist 5
Hospital, humidity control is enhanced to suppress bacteria growth and provide / i \ 1
a comfortable and hygienic environment for patients. 7 ; ,‘g 8 “\
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As the ward does not need to rely on the chiller system for humidity control, the
burden on the PAU and the cost of running the HVAC are greatly reduced.

BAREERE B S MHEEMNEREXRY)  HOBZHEIFK

Avoids over-cooling in wards and reduces the demand for clothes and linen.
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As the first centre of its kind in Hong Kong to provide one-stop, whole-person
education and training services, the complex is equipped with an indoor
hydrotherapy pool. Filled with water at a constant temperature of 32 to 34
degrees Celsius, the pool is used to provide diversified hydrotherapy training for
children with different abilities.

ERTRKEMAR EHREERRE  UREHRE R BREAREE
BRI PR KRR o

A desiccant dehumidifier is installed in the hydrotherapy pool area for humidity
control and keeping the floor dry to ensure safety.
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Film is best stored in an environment with 355 per cent relative humidity.
To preserve Hong Kong’s film heritage, there are cold vaults at the Hong Kong
Film Archive dedicated to storage. These are equipped with independent
air conditioning systems with dehumidification and acidic gaseous removal
functions.
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Composite Building

H ZENTRE

9sedmoys

EREBEEMUERERESTENAFHREGIEER » H ZENTRER BB R
ERERIERR  URRERNZRERED TE#) kF-
As the first development in Hong Kong that puts wellness and health at its

forefront, the fresh air supply of H ZENTRE is pre-treated with a medical-grade
process to ensure excellent IAQ.

R R R/ IIRERIEBGEREENZER UK FETIZMA -

Installation space and equipment cost are reduced compared to those for stand-
alone dehumidifiers and associated air-ducts.

BURRBKIEEC B A IHRESE B RIS KN Y BN RETIR

Further energy savings are achieved through integrating the solar thermal
system with gas water heaters for water heating .
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Exhibition Centre
L e AZINEEEE  — AR UER TR R R IEEARNTERTE o 74
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Hong Kong Convent ; | -- e
Elhm C..tr. Conventionalsystems are generally used forindoor air conditioning

o ' at multi-purpose venues such as the Grand Hall of the Hong
_*‘ ) t -, - Kong Conventionsand Exhibition Centre. Yet, when the venue is

unoccupied an air-conditioning system is turned off, moisture
builds up rapidly, accelerating bacteria growth and causing musty
odour.

KRR IRIR PR AR AR £ RYRTRE AR IR ISR T R R an S

Gas desiccant dehumidification alleviates such humidity-related
problems which could lead to building furnishing damage and
deterioration of display artwork.
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Residential Market
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Luxury Houses

BB ENEREEREEAETE  BRPAFKRIEANIRIEM - RE
BEURDEWEGERERE - REBF)NREZFHHRER 55 RAKX
B RN MR EERARNNEBEEX - ERIRERBR T IUER
RAZAZRER  SERRISLZIR BEAKNHIREENEERERMA<

In the luxury residence market, there is increasing demand for a superior living
standard. Facilities such as walk-in closets, Jacuzzi pools, wine cellars, and
collectibles including furniture and paintings all call for effective humidity
control. Meanwhile, the demand for electricity is relatively large due to facilities
such as lifts and HVAC systems. Gas desiccant dehumidification improves the
indoor air quality (IAQ) and keeps the humidity at a constant low, improving the
overall room condition while reducing the demand on electricity and bringing
about energy savings.
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TEhHRERD
Commercial & Industrial Marketing & Sales Department

ERPERTFRAA
The Hong Kong & China Gas Co. Ltd
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- www.towngas.com r c’ | & '




