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Message from

the President

The Government Policy Address 2017 quoted implementing Building
Information Modelling (BIM) as part of cost management for Public Works
which will undoubtedly accelerate the development of BIM in Hong Kong.
On behalf of HKFEMC, ACRA representative has been nominated to the
Committee on BIM of Construction Industry Council (CIC) to ensure that the

Ir C. . Wu
President

EQM contractor’s concerns can be addressed along with the BIM policy and

infrastructure development. Besides, ACRA Taskforce of refrigerant has been proactively taking the
key role to promote safe handling of refrigerant. For this matter, we are invited by EMSD for joining
the Government and the newly formed Trade Liaison Group to monitor the progresses and
conducting actions in Eco-friendly Flammable Refrigerants Handling.

ACRA has been conducting regular Liaison Meetings with various Government Departments. Key
topics covered in the recent meeting with ArchSD included review of General Specification, review
of Guidance Drawing and application of energy efficient equipment. In addition, information of the
forthcoming AC-related Energy Saving Projects was shared by EMSD in the meeting with them
recently. As for the latest meeting with Housing Authority, ACRA provided feedback to their
proposed Material Quality Control System.

Another emphasis of ACRA is to enhance the recruitment of new blood and development of talents
for the industry. With strong support from our council members, ACRA Youth Committee was
formed in Dec 2016 with 23 representatives offering a platform for talents development as well as
succession of the association. The E&M Trade Promotion Group headed by EMSD organized an E&M
Trade Expo 2017 at Kwai Chung VTC with the theme of ERM New Generation, ACRA conducted a
career talk and hosted a booth to demonstrate the AC career path with experience sharing for the
potential newcomers. In the Joint Professional Training Courses organized by HKFEMC, ACRA
representatives contributed 3 lectures on the latest HVAC technologies and practices where
overwhelming response was received.

Subsequent to the technical visit to Thailand organized by ACRA in June last year, ACRA jointly
organized a 4-day technical visit with Macau Air-Conditioning & Refrigeration Chamber of
Commerce (MARCC) to Japan in March 2017. The team of more than 40 delegates visited various
locations including Factory Plant producing highly corrosion-resistant hot-dip coated steel sheet,
Incineration Plant converting city daily refuse into energy, and Air-conditioning Technology &
Innovation Centre that meets the highest global standards for the building environmental
assessment. Likewise, a 4-day technical visit was jointly organized with HKAEE, ASHRAE (HK
Chapter) and HKRVCA to the China Refrigeration Expo 2017 at Shanghai in April.

We are truly pleased to have continuous solid support from members being as sponsor or volunteer
joining various charity and social caring events. In Oct 2016, we gathered more than 100 volunteers
from members and their family to support ACRA Caring Event — Happy Rice Delivery 2016. We also
achieved great success in another ACRA Caring Event - Joyful Dinner in December 2016 serving over
200 elderlies in a restaurant at Lam Tin. Besides, we have been actively participating in various
sports such as the 400m charity run in the Construction Industry Sports Day cum Charity Fun Day
2016 in addition to the 10km and 4km run in the CIC 2017 Happy Run.

I would like to express my sincere appreciation to all council members, committee members and
other members for the dedication to ACRA, it has been a great motivation to keep us moving
forward and becoming stronger. Thank you.
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Modular Oil-free Chiller
Maximise Flexibility for Future Capacity Add-on

Multistack is a US-based market leader of magnetic levitation oil-free centrifugal chillers and modular
chillers. Their expandable design on modular chillers guarantees the maximization of flexibility for future
capacity add-on, accommodating any variable challenges in new installation or retrofit.

Is high static fan
available for Can plate type heat
Can split condenser selection? exchanger be used in
be used with oil free chiller?

oil-free chiller?

e il : Is oil free chiller
Can oil free chiller | \ _ apL L~ available in
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passenger lift? ' :

Compact Design & Quick and Man-power High Expandability
Space-saving Saving Installation

enquiry@atalbs.com.hk www.atalbs.com.hk (852) 2565 3432

Air-Conditioning Energy Saving Lighting Renewable Energy Security & ELV



Technology Enhancing Retro-Commissioning
for HVAC & Controls System

By: Kelvin Yip

The Need for Retro-Commissioning (RCx) in Hong Kong

Information from Rating and Valuation Department indicates that the total stock of private offices and commercial
building amounted to 22,590,700m? in Hong Kong, in which more than 60% have been built over the past 25 years .
Knowing that buildings experience performance degradation over time, actions shall be taken to ensure the building
efficiency of such “old" building stock. With reference to the energy intensity reduction target of 40% by 2025 in the
Energy Saving Plan 2015~2025+ ?, saving opportunities for existing building through RCx are being discussed and to be
rolled out in existing government buildings .

Frequency of Measures Implemented What is RCx?
in Retro-commissioning Projects

RCx refers to a systematic process for identifying and improving less-than-optimal
energy performance in existing building's equipment and control systems. It can
often resolve problems that occurred during design or construction stage, or
. address problems that have developed throughout the building’s life as equipment
has aged, or as building usage has changed. RCx involves a systemic evaluation of
opportunities to improve energy-using systems.

RCx can cover most of the Energy and non-energy benefits

system in building such as Productivity/
HVAC system, equipment & lighting system, BMS & field controls, r:_:r_: i .
air distribution system, heating system, building operation & s e
schedule etc. The resulting measures can be ranged from witmarty chims " R
changes of operation practice to system retrofit. In fact, over i coive. T R
70% of the resulting measures from RCx go for small changesin = Quaity

operation and controls ¥, which do not incur major cost to
implement, but have impact. RCx introduces energy and :
non-energy benefits ¥ to stakeholders of building including 21 0% 17.0% ©
reduction in operating costs, better equipment performance,

18.0% © @

more comfortable operating environment, fewer complaints,

healthy building system, better occupancy level and brand value.

Technologies to Facilitate RCx and System Improvement

1) Adoption of Intelligent Chiller Plant Optimization (CPO) Program
More than 35% of the power required to run a building is consumed in one place: the central chilled water plant. As
such, energy improvement activities including RCx will look at central chilled water plant, to improve the plant
efficiency and save money for the total facility. In the real world, buildings frequently undergo operational and
occupancy changes that challenge the building service systems, hindering optimal performance. Improvement or
update of chiller plant control shall be done to cater these significant changes, hence to ensure it performs to their
design standard.
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AUTOMATION OPTIMIZATION

Conventional Way Maximize Plant Efficiency
to Meet Building Load
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CPO application is the intelligent logic that controls the chillers, pumps, cooling towers fans in maximizing the plant
efficiency. It is the brain behind the operation and can help to save up to 15% ®' of energy consumption on the same
plant against standard chiller plant automation. Today's optimization software takes advantage of BMS to maximize
central plant efficiency with relational-control algorithms that optimize all the equipment so that the chiller plant
uses the least amount of power. Control set points are automatically calculated based on real-time building load
information from BMS, and the optimization software then evaluates that data and makes recommendations back
to BMS to improve performance. Nowadays, such optimization software is standardized, documented, tested and

proven to reduce both cost and risk for the purchaser.

Automatic Fault Detection and Diagnostic (FDD) Features

Traditional BMS provides alarms  that e T

e . L

identify problems in a building after T Y e — (T e —

they have happened, based on system
thresholds. For example, a room temperature iﬁg! Ega I I 'l || | I ,I ' !l | 1I || || "
alarm activates if the temperature rises

m_m_
above or falls below the range of

temperature setpoints. The response thus I I l I I l I I ‘i ‘ “ ‘
happens after the fact, when the ' LR ‘ [£ ’l ’ “ | || ’I “ || I “ I

temperature is already too high or too o —pr—p——

low. The BMS alarm requires further

analysis by the facility manager to ) T dnandiie A 12.3%

identify the fault and the way to fix the

problem. In addition, BMS alarms primarily focus on critical failures or problems that will lead to significant comfort
or repair issues. In comparison, FDD system focuses on identifying non-critical deficiencies in which the building
environment still performs. FDD enables continuous RCx by ensuring that a building is meeting the current facility
requirements on an ongoing basis. As such, it allows RCx to become part of routine building operation and

maintenance, instead of a periodic event.



Smart Connected Enterprise Helps Buildings Become More Efficient
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3) Advanced Analytics Platform with Cloud Based for System Monitoring

For today's smart and intelligent building, a single solution platform to empower building owners and facility

managers to efficiently manage the respective building services is necessary. Comprehensive solution with cloud

based scalable platform is proposed with the characteristics as follows:

- Able to trend, display & report the energy consumption, equipment analytics with FDD coupled with asset
maintenance & work order management and space management.

- Capable of providing Tenant insights by accurately generating tenant-level views of costs and consumption.

- Comprehensive and analytical web based enterprise optimization tool that proactively reports and manages all
the buildings functions, identifies operational efficiency opportunities, driving action and enabling ongoing
savings over the long-term.

+ Provide a system that proactively predicts the future using pattern analysis allowing teams to quickly and
seamlessly understand the return on efficiency investments

» Provide a system that allows easy enterprise performance comparisons and lifecycle management offering
detailed visibility into site operations.

Case Study - RCx project focuses on the HVAC system is launched at a 21-storey office building opened in 2015 in
Hong Kong. The building consists of a central chiller plant comprising four units of 400 ton variable speed centrifugal
chillers in a variable primary flow configuration. Two major improvement works is carried out after the RCx process,
including 1) the adoption of CPO for chiller operation and sequencing, and 2) reset of chilled water differential pressure
setpoint to improve AHU cooling valve operation. Measurement and verification are carried out after the completion of
improvement works. It is indicated that the chiller plant efficiency has increased by 7.7% comparing with the same
period in previous year.

Reference

(1) Hong Kong Property Review 2017, Rating and Valuation Department

Energy Saving Plan for Hong Kong Built Environment 2015-2025+

Mills, E, 2009. “Building commissioning; A Golden opportunity for Reducing Energy Cost and Greenhouse Gas Emission”

Data from Lawrence Berkeley National Laboratory. Portland Energy Conservation Inc. And  Energy System Laboratory. Texas A & M University
Central Plant Optimization 10 Power by Metasys, Johnson Controls
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SUPAFLEX

Flexible air duct

Wi+ Ultra tough aluminium layer
W~ Fire rated of BS476 Part 6,7 and
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UK building regulations class 0

DDS Electric Duct Heater
Heater Box

304 stainless steel tube & fin
U shape / W shape

Tailor made Heater Box Black heat type
for AHU/PAU CE certificate
VAV and FCU Comply to HK & Macau FSD
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900C water supply even in extremely

cold regions with temps as low as -25°C

-7°c =100

Keeping 100% capacity down to -7°C
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Air Conditioning Division
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Tel: +852 3158 2990 Fax: +852 3153 5883 Website: www.mhi-ac.com
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The Importance of Hydronic Balancing to
Ensure your HVAC System Operating at
Optimum Energy Efficiency

By: Ir Prof Francis YIK
Prof Robert Petitjean

Total Hydronic Balancing is a set of means and methods for making hydronic systems readily controllable so that they
can provide the intended indoor climate at the minimum operating cost. For the operations staff, it is a potent
prescription for trouble-free operation and ease of maintenance. For the property owner, it is 3 long-term guarantee
against excessive operating costs. It can be applied to various types of hydronic systems handling constant flow or

variable flow.

Fast Facts & Common Challenges

On-site commissioning of hydronic systems often brings surprises, such as . &4 & i &
clogged strainers, damaged pipes or circuits not connected as expected, etc. ' = '_ o ;:‘
N et
Here are some fast facts — 1}: :E
Two out of three buildings have indoor climate problems ili ::.‘-—
Most problems are caused by hydronic imbalances, not by control E.ﬁ%é
malfunctions ﬂ%:ﬁ:!
No hydronic system will function properly unless accurately balanced =g .E ',
s
Balancing devices account for less than 2 per cent of the HVAC investment T Wi I.!'.;I

Yet balancing can cut a significant amount of energy consumption

Optimising Hydronic Distributions for Energy Efficiency
The availability of modern measuring and balancing instruments can greatly facilitate proper
commissioning of an HVAC system for energy efficient operation. To achieve optimum energy
efficiency, the hydronic system in an HVAC system must be fully controllable and, to be controllable,
it must fulfil three conditions:
1. Design flows must be available at all terminals at full load

In order to achieve this, hydronic balancing is necessary. Hydronic balancing prevents overflows in

circuits at favourable locations and underflows in circuits at unfavourable locations. Hydronic
balancing detects possible over-sizing of pumps and verifies that the plant actually provides the functions and

performance intended by the designer.

2. The differential pressure across the control valves must not vary too much
This requires proper selection of control valves while hydronic balancing can help identify and resolve the real

causes of operational problems in the plant.

3. Flows must be compatible at system interfaces
This refers to cases where multiple secondary circuits are served by a single primary circuit and where proper balancing
among the secondary circuits is essential to ensuring cooling output of the plant can be effectively distributed to the

secondary circuits. The balancing procedure allows hydronic problems to be to localised and resolved.



Three Steps to Achieving Energy Saving

In an unbalanced system, the terminals closest to the pump
operate in overflow while those further away are in underflow.
This is a typical issue in HVAC systems, which will result in varying
indoor climates in different rooms. People may then attempt to
compensate for this discomfort by adjusting thermostat settings,

which reduces efficiency and can compromise comfort. There are

a few steps to take to establish a reliable hydronic balance -

1. Adequate allowances in design

The first step in reaching the optimal solution is making allowances in design for all the necessary measuring and
balancing instruments in the system. Commissioning experts should be consulted in this process, to ensure the
solution would deliver from the outset optimum indoor comfort control and energy performance. Software

program may be used for hydronic calculation and component selection.

2. Installation
The next step is the installation of the selected system components, which include balancing valves and instruments
for measuring temperature, pressure and flow rate. Proper installation of all these components, including the

availability of access space for the subsequent testing, adjusting and balancing work, must be verified.

3. Testing & Commissioning
Upon completion of installation, the system needs to be tested, adjusted and balanced to ensure it can deliver the
intended performance. Dedicated hardware and software may also be used to predict balancing valve settings
based on measured operating conditions of the hydronic system which can help expedite the otherwise very

time-consuming process.

As a result of the commissioned solution, the water flow remains stable, minimising temperature fluctuation and
enables an excellent level of control. The commissioning work should be carried out periodically in an existing building
to cope with possible changes in operating conditions. With well-executed commissioning, energy consumption can be

reduced by up to 40% with a full payback on its initial investment in just about 14 months.

Proper hydronic balancing helps ensure HVAC plants will actually perform according to design. There is a wide range of
hydronic balancing solutions available in the market, including balancing devices, modern balancing and measuring

instruments, as well as the cutting-edge technology, pressure independent balancing control valves (PIBCV).

Reference: Total Hydronic Balancing — R. Petitjean Edition TA HYDRONICS — 520 pages - 1997
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