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Message from

the President

Dear friends and members:

Greetings to you all!

Ir Franklin Lau
President

It is my privilege and honour to be elected as the new President of Air
Conditioning and Refrigeration Associations (ACRA) at the Annual General Meeting (AGM) in July
2020, and | am grateful that we have the first female Office Bearer to join our executive team for
the term year 2020 to 2022.

Despite Hong Kong experienced 2 difficult years due to social unrest and Covid-19, | am deeply
grateful to my predecessor, Ir Antonio Chan, and the council members for their hard work and
outstanding contributions to the Association in the last term which enable ACRA to go from strength
to strength in challenging times, and | plan to carry on with this significant commitment towards
fulfilling the mission of ACRA.

Immediately after my election, the city was hit by the 3 wave of pandemic which further
restricted our social activities and meetings, however, with the application of technology tools
such as Zoom, our council meetings carried on as usual, and we managed to help Hong Kong
Green Building Council (HKGBC) setting up a green product standard for Air Handling Unit (AHU)
and Fan Coil Unit (FCU) under CIC Green Product certification. | am also pleased to see the adoption
of ACRA's opinion on the new type H minor works (Ventilation System inside a Building Related
works) under Buildings Department starting from 1st September 2020. Liaison work with various
government bureaus and departments will remain to be one of our major obligations of ACRA, our
upcoming activities will focus on reviewing ArchSD's and EMSD's General Specifications and
Building Energy Code 2022 edition.

By using Zoom, ACRA continued our collaboration with Vocational Training Council (VTC) to offer
various trainings to the industry which is crucial to the professional development of members and
industry stakeholders. ACRA also extended its care to the community amid pandemic, despite there
were some charity functions cancelled due to social distancing measures, ACRA is in full support
towards CIC's Construction Caring Campaign 2.0 under Covid-19 Pandemic which assists the
workers to overcome the short term financial burden also in addition to the upcoming joint caring

event — Happy Bags Delivery to Elderly which catering the epidemic materials and daily necessities.

New blood and young talents are important to our future, ACRA is dedicated, through the Young
Member Committee (YMC) to attract and nurture more young people for the industry through

different trainings organized by the Association and with the support from VTC.

With over 200 members and reaching 23 council members today, ACRA will enter the 60" birthday
in 2021, apart from grand anniversary dinner in November 2021 under preparation, we are also
planning the 60™ anniversary booklet with a theme on the history and prominent people of air
conditioning and refrigeration in Hong Kong, and also arranging a series of 60th anniversary

activities to bring our members together.

The road ahead is still full of challenges but I wish you all prosperity and every success in 2021, |
would also like to thank FEMC, CIC, the Government, professional bodies, institutions and

associations, and last but not least, our members for their full support to ACRA.

Let us be strong, healthy and work together for a brighter future.
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Safe. Clean. Quiet.

m High-efficiency filter system with two filter stages

m Low power consumption with energy-efficient motors
m Plug-in and it works
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m Filter replacements annually
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DfMA in Air Conditioning

Introduction
Design for Manufacture and Assembly (DfMA) is a design approach that focuses on ease of manufacture and efficiency
of assembly. By simplifying the design of a product, it is possible to manufacture and assemble it more efficiently, in the

minimum time and at a lower cost.

DfMA has been applied to sectors such as the design of automotive and consumer products for many years, both of
which need to efficiently produce high quality products in large quantities. Recently, construction contractors have
begun to adopt DfMA for the off-site prefabrication of construction components such as concrete floor slabs, structural

columns and beams, as well as other building systems with application of Building Information Modelling (BIM).

DfMA combines two methodologies:
Design for Manufacture (DfM) : It involves designing for the ease of manufacture of a product's constituent parts. It is
concerned with selecting the most cost-effective materials and processes to be used in production, and minimizing the

complexity of the manufacturing operations.

Design for Assembly (DfA) : It involves design for a product's ease of assembly. It is concerned with reducing the product

assembly cost and minimizing the number of assembly operations.

DfMA Principles

In a similar approach to lean construction, applying DfMA enables the identification, quantification and elimination of

waste or inefficiency in product manufacture and assembly. It can also be used as a benchmarking tool to study the

products of competitors. The main principles of DfMA are:

* Minimize Number of Components: Thereby reducing assembly and ordering costs, reducing work-in-process, and
simplifying automation.

* Design for Ease of Part-fabrication: The geometry of parts is simplified and unnecessary features are avoided.

* Tolerances of Parts: Part should be designed to be within process capability.

* Clarity: Components should be designed so they can only be assembled one way.

* Design for Ease of Assembly: For example, the use of snap-fits and adhesive bonding rather than threaded fasteners
such as nuts and bolts. Where possible a product should be designed with a base component for locating other
components quickly and accurately.

* Eliminate or Reduce Required Adjustments: Designing adjustments into a product means there are more

opportunities for out-of-adjustment conditions to arise.

Advantages of DfMA

* Speed : One of the primary advantages of DfMA in construction is the significantly reduced programme on-site
through the use of prefabricated elements.

* Safety : By removing construction activities from the site and placing them in a controlled factory environment there
is the possibility of a significant positive impact on safety.

* Higher Quality and Sustainability : A highly automated approach can enhance quality and efficiency at each stage.
There may be less waste generation in the construction phase, greater efficiency in site logistics, and a reduction in

vehicle movements transporting materials to site.



* Lower Site Assembly Cost : By using fewer parts, decreasing the amount of labour required, and reducing the number

of unique parts, DfMA can significantly lower the cost of assembly.

Shorter Assembly Time : DFMA shortens assembly time by utilizing standard assembly practices such as vertical
assembly and self-aligning parts. DFMA also ensures that the transition from the design phase to the production
phase is as smooth and rapid as possible.

Increased Reliability : DFMA increases reliability by lowering the number of parts, thereby decreasing the chance

of failure.
Componenis: Integrated Assomiblies:
Incremental improvement Game-Changing Improvement

Pralal Comm ponante Advanced Prelab Bystems Integraled Sub-assermblies Fully infegrated Asssmblies
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Structural

Architectural

MEP

DfMA comprises a continuum of various technologies and methodologies that promote off-site fabrication from

prefabricated components to fully integrated assemblies across the structural, architectural and Mechanical Electrical
and Plumbing (MEP) disciplines.

*

Advanced Precast Concrete System (APCS): A construction method that adopts precast concrete components and
applies features under the ‘3S’ principles of Standardization, Simplicity and Single.

Mass Engineered Timber (MET): A building material comprising engineered wood products with improved structural
integrity.

Prefabricated Prefinished Volumetric Construction (PPVC): A construction method whereby free-standing
3-dimensional modules are completed with internal finishes, fixtures and fittings in an off-site fabrication facility,
before it is delivered and installed on-site.

Prefabricated Bathroom Units (PBU): A bathroom module which is preassembled off-site complete with finishes,
fixtures and sanitary wares before it is delivered and installed on-site.

Structural Steel: A category of steel used for making construction materials, such as beams and joints.
Prefabricated MEP System (including HVAC System): MEP components and equipment that are integrated into a
sub-assembly off-site and then installed on site. By using BIM, MEP stakeholder can envisage the potential outcome,
relevant benefit and define potential risks may be encountered. Plant room or terminal unit can be preassembled
off-site in modules and vertical & horizontal distribution of chilled & hot water pipework and air ductwork can also

be prefabricated instead of the traditional site work.



DfMA continuum for MEP services

Components:
Incremental Improvement...

Integrated Assemblies

Prefab Components Sub-assemblies MEP PPVC
Integrate with architectural/
e Include MEP ""'h" structural components Complete assembly

-

[ Pretab horizontal modube with

v o — Prafab plant recm
g Ed oz
T Prefab horizontal services Manpower Savings (Trade Level)

1§ vertical riser micdules

45% 60% 70%

Considerations Applying to Prefabricated MEP

*
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Identification of Suitable Areas for Prefabrication: Project stakeholders should come together to identify areas within
the development that are suitable for prefabrication. Adopting prefab MEP in areas with a higher density of MEP
services (e.g. near service cores, near MEP plants) will bring about higher productivity gains.

Early Involvement of Contractors and MEP Specialists: The early involvement of contractors and specialists in the
coordination of MEP services will allow more time for optimising service distribution.

Site/Project Management: As the modules of prefab MEP systems can be relatively bulky and heavy, the project team
should plan appropriate delivery routes and lifting equipment right from the beginning. A Just-in-Time approach to
module delivery to site will also facilitate efficient installation.

Maintenance, Replacement and Renovation: The maintenance of prefabricated MEP installations will not vary much
compared to the conventional MEP installations. Basic maintenance considerations (e.g. location & orientation of
valves, working space for maintenance activities) will need to be incorporated into the design before the modules
are fabricated.

Compliance to Regulation: The installation of prefab MEP systems must comply with the statutory requirements
relevant to each system. Project stakeholders have to ensure such compliance, and any deviations should be brought

up, discussed, and approved by the relevant authority prior to work being done.




Business Opportunities for Various Stakeholders

As DfMA for HVAC is evolving in Hong Kong, there will be many opportunities to share benefits from DfMA to the

stakeholders in the construction industry.

*

*

Developers: To achieve better quality of construction work with lower cost and shorter on-site program.

Designers: The investment in BIM or other digitalization tools will be paid off when the design is more buildable and
constructible without clashes to save time in site coordination.

Manufacturers: Engage higher technology manufacturing process to preassembly or prefabrication off-site.
Contractors: Convert traditional site construction to high-tech factory preassembly and prefabrication work. Better

management for worker attendance, safety, product quality assurance and environmental.

Challenges of DFMA Adoption in HVAC in Hong Kong
DfMA application in HVAC industry is challenged by the following factors:

1o

No Common Guidelines and Standards :

The first challenge facing DfMA application in construction is lack of a suitable ecosystem that enables its
widespread adoption. An ecosystem includes guidelines, standards, and affordable technologies. Guidelines and
standards are important for stakeholders, especially those with less experience, to govern its procedures of DfMA

applications.

. Higher Capital Investment :

The gross capital cost of DfMA assembly, at the early adoption stage, is comparable to that of traditional
construction methods. However, if new technologies were required to support DfMA applications, extra investment
might be needed, making DfMA less competitive. These challenges necessitate a robust ecosystem enabling wide

acceptance of DfMA.

. Processes Changes

Another challenge is associated with the new processes brought about by DfMA applications. DfMA requires
stakeholders to shift their paradigm from conventional means of design, production, and construction. However, it
is not always easy for stakeholders to adjust to new processes. The resistance to change could be considerably
overwhelming. Therefore, additional efforts are necessary to manage the change, for instance, by increasing

stakeholder awareness of the advantages of DfMA.

11
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4. Unseen Results

There are few cases of DfMA application in actual projects, perhaps owing to insufficient hands-on training and
re-training arranged for different stakeholders to implement DfMA. Some stakeholders might choose to wait and see
whether competitors implementing DfMA can receive actual benefits. By using BIM and other digital construction

tools, most stakeholders could have a big picture for the potential outcome.

5. Problems in Supply Chain

a. Detriment of cash flow to suppler if there is no off-site payment schedule, it is difficult for suppliers to provide
DfMA solution.

b. Material or equipment from overseas will have impact as this involves importing materials into, and exporting
finished goods from, the mainland China. The extra cost will impose to the customers. Importing to HK first may
be an option to handle taxation but it will involve double handling on logistic and transportation, the cost will also
impose to customers.

c. Many global suppliers have adopted local agencies policies who can only sell/market their products in the regions
they represent, HK has no exception. DfMA requires the material or equipment to be shipped from overseas to
factory in Mainland China for prefabricated before shipping to HK, therefore it will be in conflict with the agencies
arrangement as the recognized sales location will be in China rather than HK, therefore it will reduce the interest
of HK local supplier to provide DfMA package.

d. Volumetric and repetitive are also important to enhance suppliers to provide DfMA solution otherwise cost
savings is not that obvious when adding all taxes and extra logistic arrangement unless there is a real project
demand such as Government specification requirement with subsidies, however, the subsidies will not go to
suppliers’ level.

e. Co-operation from main contractors are another important factors to make success as DfMA requires
prefabricated in a bigger piece before delivering to the job site location, it requires main contractors/builders to

facilitate such as increase the opening or provide vertical transportation.

CIC DfMA Alliance

To promote and facilitate off-site prefabrication and modular construction through collaborative work in Hong Kong,
Construction Industry Council (CIC) has organized a DfMa Alliance. The Alliance engages a wide spectrum of industry
stakeholders to drive the adoption of DfMA. Its members include developers, government bureaus and departments,
consultants, contractors, suppliers, professional bodies, trade associations and academia. The Alliance aims to deliver
a step improvement in construction productivity by co-creating an ecosystem for adoption of DfMA in Hong Kong. This
Alliance facilitates the members to connect directly with construction clients and/or supply chain partners who are
looking for enhanced capability internally or across projects. The Alliance is now calling industry stakeholders to join as
members on a corporate basis with the free-of-charge membership fee up to 2021. Please visit CIC website
www.cic.hk/eng/main/dfma_alliance/ for details.

Bibliographies

Design for Manufacturing and Assembly (DfMA) — Prefabricated Mechanical, Electrical and Plumbing (MEP) System by Building and Construction

Authority, Singapore
DfMA for MEP in West Kowloon Government Office - CIC DfMA Alliance Forum - Integrated Digital Delivery
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‘ AUTO INTEGRATED LIMITED

ROBEBR2F

Electrostatic Precipitator

FERBEFLS

_ 26120758

rickie@autoinhk.com
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Air-cooled High Efficiency Air-cooled Magnetic
VFD Screw Chiller Bearing Oil Free Chiller

McQuay Air-conditioning Ltd. www.mcquay.com.hk Mcquuy

HONG KONG OFFICE MACAU OFFICE
Tel: +852 2893 6261  Fax: +852 2574 8599 Tel: +853 2875 2666  Fax: +853 2848 3000 International




SINCE 1959
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Panasomc _DX-AHU WITH VRF Systems

4 .LIJJ Cheung Chlng Commum’ry Cen’rre

()
"'llm

\/
Sport Centre

Museum Hospital  Industrial Church  School
PANASONIC FSV System SAIVER DX AHU with PANASONIC AHU Kit
Max. 740kW Max. oiﬁlw 20m?3/s, total static pressure 2,000 Pa
----- (communication line)
Green Design Optionadl
* High C.O.P. outdoor unit up to 5.2 * HEPA Filter
* Free cooling application e UV light
* 100% redenance and auto-changeover * Heat pipe, Heat wheel
(Cooling, Heating & Free cooling) * Dual coil system (water coil & DX-coil)

* All inverter compressor "

* EC plug fan with [E4 effloency EC motor / .
and built-in inverter :

* Simple remote control

Panasonic Controller

WELCOME AIR-TECH LTD. ZEZERBIRE AT

\ 11" Floor, Trend Centre, No. 29 Cheung Lee Street, Chai Wan, Hong Kong.
we @ Tel: (852) 2806 8316 Website: www.saiver-welaire.com.hk oarlngcompany
O BT Fax: (852) 2806 2426 Email:  sales@saiver-welaire.com.hk CerhcaeNo: CCS615
WES) WELAIRE (g DUAL WICGEOCLIMA  speGiIv Panasonic
ImegmedAHUIi:;XFChmer&FCU Ventilating Fan & Filter PV & PVT Solar Panel Ultra High Efficiency Chiller ~ BMS & HVAC Controls FSV/FS MULIT




CARRIER OPTICLEAN™

NEGATIVE AIR MACHINE
FN1SXF005000 — NOMINAL 500 CFM

The Carrier OptiClean negative air machine is a portable, nominal 500 CFM solution primarily designed

to help convert normal hospital rooms into airborne infectious isolation rooms (AlIR). Designed to comply
with ASHRAE'’s Standard 170 for Ventilation of Health Care Facilities, the Carrier OptiClean uses a 99.97%
efficient filter and a heavy duty, yet quiet, motor to remove filtered contaminated air from the room. The
resulting negative air pressure, or “vacuum effect,” helps limit the spread of airborne contaminants into
surrounding areas. If negative pressure is not required, such as an open-air, temporary hospital, the
machine can be used as an air “scrubber,” pulling air in, removing many contaminants, and discharging

cleaner air back into the space. ‘-’”
Product Highlights and Specifications
* 99.97% efficient, long-life HEPA filter removes » Red filter indicator light alerts user when it’s time to
particles as small as 0.3 microns replace a filter
* Pleated synthetic MERV 7 pre-filter ¢ Green on/off switch illuminates when the unit is on
« Nominal 500 CFM and operating
« Meets ASHRAE Standard 170: Ventilation of Health Care * 3 meters long power cord with strain relief
Facilities e Exhaust transition plate to standard 10-inch round
« HEPA filter rack and sealing design meets filter (005 size)
air by-pass leakage Class F9 EN 1886 « Galvanized steel, powder painted cabinet is fully insulated
« Vertical design for smaller footprint * 230V/50hz/60hz/1-ph
« Portable and adaptable to nearly any « Cabinet dimensions, cm: 44.5W x 56D x 126H

appropriately-sized location
* Heavy-duty, lockable casters for easy transport

Opticlean CFM, ESP, Power

OFTICLEAN CMH_ESF_POWER
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Airflow performances curve with factory installed

filters (MERV 7 and HEPA H13), 230V, without duct. —



ADDITIONAL PRODUCT DETAILS

Pre-Installed Filters

 The Carrier OptiCleanTM ships with two filters pre-installed for your convenience:
synthetics pleated MERV 7 pre-filter and a HEPA H13 filter

— MERV 7 pre-filter recommended replacement is 60-90 days

— The long-life HEPA filter provides approximately 40,000 hours of operation,
or four years, under normal operation and maintenance*

* Applies to negative air machine applications only.
Filter life in air scrubber applications would be reduced.

, = Multi-Function Control Panel

. On/Off Switch — A green on/off switch illuminates when the unit is on

o and operating.
» o « Filter Alert — A red light illuminates when it is time to check and/or replace
one or both of the unit’s filters.
POWER

* Pressure Indicator — Compares room/ambient pressure versus internal
FILTER ALARM pressure on the back side of the HEPA filter. Sets off the red indicator light
when the filters are dirty.

=/

Some Assembly Required

 Locking casters and round or oval duct transition assembly are shipped
with every unit

HEALTHYBUILDINGS

Manufacturer reserves the right to discontinue, or change at any time,
specifications or designs without notice or without incurring obligations.
© 2020 Carrier. All Rights Reserved.

8/2020

CARRIER HONG KONG LIMITED Tel: (852) 2694 5333 Fax: (852) 2694 5358 Website: www.carrier.com.hk
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EMSD Guidance Notes on Flammable Refrigerant

Background
In current Hong Kong's market, most air-conditioning equipment adopt
E‘mﬂmdmm‘dmw
such refrigerants as hydrofluorocarbons (HFCs) which are neither it i s
GUDANCENDTEON —
flammable nor ozone depleting and are compliant with the existing relevant wﬂi‘cj\fmﬁﬁﬂw S
HOUSEHOLD Afk-c RS
safety and environmental statutory requirements. However, HFCs have high %
global warming potential (GWP) and their emission into the atmosphere
would negatively impact global warming. In recently years, there has been an
P o
increasingly commonly use of some low GWP and mildly flammable ===
— -
|

refrigerants in air-conditioning and refrigeration systems around the world. ____48

At present, the mildly flammable refrigerant that may be used in domestic air-conditioners is Difluoromethane (R32).
However, R32 refrigerant is one of the 18 HFCs which is subject to control based on its GWP as specified at the Montreal
Protocol Amendment Meeting, and it will ultimately be phased down. As the GWP of R32 refrigerant stands at 675,
which is lower than that of the HFC refrigerants widely adopted nowadays e.g. the GWP of R134a and R410A
refrigerants is 1430 and 2088 respectively, some manufacturers of air-conditioners have switched to R32 refrigerant

from HFC refrigerants that have higher GWP in recent years, with a view to addressing the global warming problem.

According to the American Society of Heating, Refrigerating and Air-Conditioning Engineers Standard 34 (ASHRAE 34)
and International Organization for Standardization 817 (ISO 817), refrigerants are classified based on their safety level.
The safety classification shall consist of two alphanumeric characters with a third character L designating low burning

velocity. The capital letter indicates the toxicity, whereas the Arabic numeral denotes the flammability.

In view of Hong Kong's crowded and densely populated environment with congested high-rise buildings, it is not
recommended to install refrigeration equipment using flammable refrigerants (e.g. R32, R1234ze(E), R1234yf, R600a

and R290) in industrial and commercial buildings from the perspectives of safety and risk management.

The storage, handling and use of refrigerants are subject to some statutory regulations in different Government

Departments.

A joint departmental circular from the EMSD, FSD and LD was issued in 2017, which reminds stakeholder of the local
air-conditioning and refrigeration to consider the regulation and safety regarding flammable refrigerants, and to take

public safety as the primary consideration when choosing refrigeration equipment and its refrigerants.

New Guidance Notes Issued
Electrical and Mechanical Services Department issue two safety guidelines on September 2020 to cover the standards,
storage transportation, installation, maintenance and disposal of household air conditioners using mildly flammable

refrigerant and standalone commercial refrigerators using flammable refrigerant respectively.



The content of "Guidance Note on Household Air-Conditioners Using Mildly Flammable Refrigerant” include :

1. Classification of refrigerant and type of mildly flammable use in household air conditioner i.e. Class A2L;

2. Equation to express the relationship between “Required Minimum Room Area” of the air conditioner installation and
the common mildly flammable refrigerant i.e. R32 charged ;

3. Statutory requirements and special process in marking, sales, storage, transportation, installation, maintenance and
disposal of this type of air conditioners e.g. flame symbols of flammable refrigerants on the unit; safety messages in
sales documents; competency service personnel etc. which may be different from the other air conditioners using

non-flammable refrigerant.

IEC 60335-2-40:2013+AMD1:2016 IEC 60335-2-40:2018

Symbol for flammability Symbol for flammability
classes 2L, 2 and 3 class 2L only e.g. R32 etc.

The content of “Guidance Note on Standalone Commercial Refrigerators Using Flammable Refrigerant” include :

1. Classification of refrigerant and type of flammable use in refrigerators i.e. Class A3;

2. Equation to determine area to install a commercial refrigerator with refrigerant charge;

3. Statutory requirements and special process in marking, sales, storage, transportation, installation, maintenance and
disposal of this type of air conditioners e.g. flame symbols ISO 7010 WO021; safety instruction in user manual;
competency service personnel etc.

The Guidance Notes are available on the following EMSD website

https://www.emsd.gov.hk/en/other_regulatory_services/flammable_refrigerant_safety/publications/index.html

ACRA Training of Using Mildly Flammable Refrigerant

As mentioned in the Guidance Notes, service personnel shall complete special training on working with mildly
flammable refrigerants provided by relevant supplier/supplier's agent or recognized training institute. ACRA will
co-organize a training with EMSD and VTC at VTC Pro-Act Training and Development Center, Pokfulam, Hong Kong in

coming months.
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~=/.  York Choi Industrial Limited

4

Flying Horse Air Distribution Product

& Work with any VAV controller

4 Removable Airflow Sensor

4 100% factory calibration(by request)

€ Easy to refrofit for Standalone VAV system

& Accessory: MOA, Electric Heater, Hot Water
Coil, Fan Power Box

€4 HKFSD approved

Airflow Station
4 High Accuracy and Rugged Airflow Sensor

4 Removable Airflow Sensor
‘ @ Airflow Straightener Section(Honeycomb)
4 Integrated damper as option
€ Factory mounted flange casing

"Rainbow"50°C

S.S. Electric Heater FCU Heater Control Box Overheat Cut-out
(All in One) PAU.AHU Heater Box manual Rest

¥ Tel: (852) 2795-8286 / Fax: (852) 2795-9030 / www.yorkchoi.com / info@yorkchoi.com





