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Affiliations

v PhD (Hong Kong Polytechnic University)

v Founder of MEGA Automation (HK) & FUSQUARE (China)

v ASHRAE 2016-2018 Electronic Communication Chair

v Hon Secretary of iEthics

Latest Publications

v (TII ’16) Asynchronous and Selective Transmission for DeWiring of Building
Management Systems

v (APCBE ‘15) Occupant-participatory Approach to Enhance Thermal Comfort

v (e-energy ‘14) An Occupant-participatory Approach for Thermal Comfort
Enhancement and Energy Conservation in Buildings

v (BuildSys ’13) Carrying My Environment with Me: A Participatory-sensing
Approach to Enhance Thermal Comfort
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80% Time in buildings

65% Electricity used in buildings

54% Consumed by HVAC system
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In Hong Kong,
it’s all buildings!
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Power Off Everything�
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Behind the scene…

Source: http://optergy.com.my/solutions/integrated-solutions/ 6



Building Automation system

vMonitoring & controlling of building systems
ØHVAC

ØFires

ØLighting

ØLifts & escalators

ØMeasuring meters

ØSensors & actuators
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Too many systems…
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What’s worse…

v Different systems cannot talk with others

v Maintenance Difficulties

v Unable to conduct system optimization

v Low flexibility for retrofit

v Vendors lock-in

Source: http://www.bacnet.org/Tutorial/HMN-Overview/sld002.htm
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Moreover…

v Improper management to building facilities leads to

ØSick building syndrome (
��
���)

ØInefficient energy use

ØRise of energy bill

ØHigher CO2 emission
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Analytics
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Energy Audit Code

v Building Energy Efficiency Ordinance (Cap.610) 

v Covers  A/C, electrical, lighting & escalator 

v ALL HK commercial buildings!
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Energy Management
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Institutional-driven

vGreen building design and assessment
ØHong Kong
o BEAM Plus
o Building Energy Codes

ØChina
o Evaluation standard for green building (������	�) GB/T 50738-2006 
o China Green Building Label (������	�)

ØInternational
o ISO 50001
o LEED
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What’s required behind …
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Data Flooding – 4V 

Source: IBM 16
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The era of IoT - Connecting the unconnected



Source: AIG
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IoT @ smart buildings
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Case 1: New maintenance services model

20



What common problem we face today?
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Thermal Comfort Control - Challenges

vNo thermal comfort sensor - subjective

vPeople do not know their preferred temperature

vChanging thermal preferences

vDiverging preferences to a group of people

How	to	tackle	the	challenge?	

?
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Thermal Comfort

“ The condition of mind that expresses satisfaction with the 
thermal environment”

American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE)

Factors:

i. metabolic rate

ii. clothing insulation

iii. air temperature 

iv. radiant temperature 

v. air speed

vi. humidity

How	can	the	facility	operator	knows?
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Thermal Comfort
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Source:  Comfyapp.com



Group comfort improvement

Overall improvement: 33.8%



Smart Office Control App
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Smart City Perspective

v Smart Mobility

v Smart Economy

v Smart Government

v Smart Living

v Smart Environment

v Smart People
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Thank You!

E-mail:  abraham.lam@mega-automation.com

FB: MEGA Automation


