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Most people may think high performance or green building shall come
with high-tech gadgets in order to be recognized...
This is because Owner’s Project Requirement is not well understood.

Especially for Building Automation System (B.A.S.) current products used in most
modern buildings might have built-in features that enable high performance...






Since year 2007, EMS has been specified in MS1525, It is more than energy matters...



In 1997, software of high performance building mentioned: EMS, It was hi-tech then, not now...



EMS (Energy Management System):

In modern building, the sophistication in operation has been enhanced by the state-
of-art Building Control/Automation/Management System (BCS, BAS or BMS in
short) whereby installation of advance sensors & metering devices has greatly
improve the ease of operation.

However, many operators have not fully realize the enormous trending & analyzing
function of in data logging of such advance system that can produce useful
inference on the proper operation of building system. Many green building rating
system require the implementation of such function and it is normally summarizing
it as Energy Management System (EMS) which actually is a software layer on top
of the existing BCS/BAS/BMS.

Locally, the successful implementation of EMS in optimizing operation has been
demonstrated in several green buildings that have gone through Completion &
Verification Assessment exercise.

The term Energy Management System can be refer to a computer system
which is designed specifically for the automated control and monitoring of the cooling,
ventilation and lighting needs of a building or group of buildings such as university
campuses, office buildings or factories. Most of these energy management systems
also provide facilities for the reading of electricity, gas and water meters. The data
obtained from these can then be used to produce trend analysis and annual
consumption forecasts.



Benefits of EMS:

Facilitate the management of energy usage in the building or facilities
Trending and monitoring energy consumption

Automatic and consistent reaction to events

Provide a means to gather and view information quickly

To provide an environment for the building occupants that is comfortable
and safe.

How is it done?

Monitor Utility Meters

Measure Temperatures, Relative Humidity, Pressure, CO2, lux, etc.
Monitor status of equipment — ON/Off, Open/Closed, VSD speed, etc.
Digital Control to start and stop equipment

Analog control to adjust set point values, Control Valves, Dampers
and Variable Frequency Drives



What are the EMS strategies?

e Basic Strategies
— Time Scheduling
— Optimum Start and Stop
— Night set-back on set point values
— Peak Demand Limiting

e Advanced Strategies
— Major load such as Chiller Plant Optimization
— Morning Cool-Down sequence
— Static Pressure & temperature reset
— Daylight saving monitoring & control
— CO2 Demand Ventilation control

Results of good EMS strategies :
e A comfortable and safe environment for the building occupants

for the lowest possible cost.



All building systems are designed for maximum anticipated load:

This is applicable to AC, lighting, water systems, etc...
It is this hard fact that optimization opportunity available for part loads...



Examples of Reduce: Scheduling - switch off when not required

\

This minimum load is security & essential elements or unnecessary load...?



Examples of Reduce: Scheduling - switch off when not required



Examples of Reduce: Scheduling - switch off when not required, need power meter?



Examples of Reduce: Is the excessive duct pressure required?



Examples of Reduce: How to avoid excessive pressure yet in comfort zone?



Duct static
pressure reset:




Duct static pressure reset experience:



Duct static pressure reset
experience:

Reduce: Excessive duct
pressure, ramps up only
required.

Average opening 35%

Damper openings (2 nos. —
DPS-2 & DPS-3) BEFORE
“SP Reset’ sub-routine
execution

Average opening 45%




Duct static pressure reset
experience:

Reduce: Excessive duct
pressure, ramps up only
required.

Damper openings (2 nos. —
DPS-2 & DPS-3) AFTER
“SP Reset’ sub-routine
execution

Average opening 70%

Average opening 70%




Duct static pressure reset experience: AHU-L11-1-kWh



Examples of Reduce: How to avoid excessive pressure yet in comfort zone?
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Examples of Reduce: Is the excessive pressure required?



Examples of Reduce: Is the excessive pressure required?



Examples of Reduce: Is the excessive pressure required?



Examples of Reduce: Is the excessive pressure required?



Examples of Reduce: Is the excessive pressure required?



Examples of Reduce: How to avoid excessive pressure yet in comfort zone?



Examples of Reduce: Pumps & pressure?
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Examples of Reduce: Pumps & pressure??
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Pumps & pressure?

Examples of Reduce
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Examples of Reduce: Inverter for CAV systems

Many designers nowadays specify inverter to replace conventional motor starter for
constant air or water volume systems. This is common as price of inverter is
dropping and using inverter can be a better choice than trimming pump impeller or
swapping fan pulley during commissioning...

Is the inverter only acts as “soft-starter” or “commissioning ease” for the motor or can
the inverter be used to enhance performance further?



Examples of Reduce: Inverter for CAV systems
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Examples of Efficiency: Demand Control Ventilation



Examples of Efficiency: Demand Control Ventilation

Carbon dioxide concentration as reverse indication of ventilation adequacy — General office
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Examples of Efficiency: Demand Control Ventilation

Carbon dioxide concentration as reverse indication of ventilation adequacy — Call Centre



Examples of Efficiency: Demand Control Ventilation

Carbon dioxide concentration as reverse indication of ventilation adequacy — Conference Floor



Examples of Efficiency: Demand Control Ventilation

BAS can do more than just common COZ2 concentration monitoring for “special occupied floor”
Such as SA control, temperature control, etc....



Examples of
Reduce:
Zoning rationality,
Occupied &
Unoccupied Mode



Examples of Efficiency: Metering monitoring water usage
This is new to BAS in many aspect .....



Examples of Site Production: PV panel monitoring



Examples of Site Production: PV panel monitoring



THANK YOU




