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The Editor’s
Desk

Dear INBACers,

As we joyfully welcome the month of March, heralding the conclusion of the financial year and the
arrival of summer, we also partake in the exuberant festival of colors, Holi. It is with palpable
enthusiasm that we unveil the latest edition of INBAC Magazine for March 2026. Central to this
issue is our unwavering commitment to providing an ever-expanding array of insightful articles and
informative updates pertaining to Building Management Systems (BMS), which are integral to the
very essence of BTB Magazine.

In this vibrant edition, we aspire to furnish our readers with profound insights into the pivotal initial
stage of BMS implementation—the pre-sales and planning phase. It is essential to recognize the
broadening scope of BMS, which now exceeds the mere monitoring and control of high-side
systems. Instead, these systems are evolving to enrich user experiences within living environments,
creating a unique and fulfilling atmosphere. The integration of cutting-edge technologies, including
IoT sensors and a variety of automation solutions, is becoming an indispensable component of
modern BMS.

We sincerely extend our gratitude to our contributors, whose efforts have been integral in curating a
more inclusive and interconnected array of topics for our readership. We invite you to share your
feedback to identify additional value-added subjects you would like to see explored in BTB
Magazine. Your insights are invaluable in fostering a new era of informative excellence through the
virtues of INBAC and BTB Magazine.

Together, let us continue this invigorating journey of knowledge and discovery.

Sincerely,

Mehul Joshi

Editor-In-Chief

Building Technology BizBits Magazine.




CHALLENGES FACED DURING BUILDING
MANAGEMENT SYSTEM (BMS) DESIGN AND
COORDINATION

1. Introduction

A Building Management System (BMS) plays a critical role in the
centralized monitoring, control, and optimization of various
Mechanical, Electrical, Plumbing, and Fire (MEPF) services
within  modern infrastructure. Large-scale facilities such as
commercial complexes, hospitals, airports, educational
campuses, data centers, and smart buildings rely heavily on an
integrated BMS to ensure operational efficiency, energy
optimization, safety, and occupant comfort.

The design and implementation of a BMS is inherently complex
due to the requirement of integrating multiple building services
including HVAC systems, electrical systems, fire alarm and
firefighting systems, water management systems, elevators,
security systems, and other specialized subsystems. These
integrations can be categorized into hardwired integration and
software-based (protocol-based) integration.

However, several technical and coordination challenges arise
during the design and execution stages of a BMS project. These
issues often stem from incomplete design inputs, lack of
interdisciplinary coordination, incorrect system assumptions, or
insufficient understanding of building services. If not addressed
at the design stage, these challenges can lead to delays during
installation, integration failures, commissioning issues, and
operational inefficiencies.

The following sections highlight the major challenges commonly
encountered during the design and coordination of BMS
systems.

2. Incomplete 10 Summary and Data Mapping

One of the most critical aspects of BMS design is the preparation
of a comprehensive Input/Output (I0) Summary and Data
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Mapping document.

The 10 summary defines all field signals that will be monitored or
controlled by the BMS, including:

o Digital Inputs (DI)

o Digital Outputs (DO)

e Analog Inputs (Al)

e Analog Outputs (AO)

If the IO summary is incomplete or incorrectly prepared, it can
lead to significant issues such as:

¢ Incorrect controller selection

o Insufficient 10 capacity

o Improper field device connectivity

o Failure during system configuration and commissioning

L]

In many projects, BMS designers prepare the 10 summary based
on generic assumptions instead of verified design inputs. This
leads to inconsistencies between the BMS design
documentation, actual field devices, and MEPF system
requirements. Proper coordination with system designers is
therefore essential to ensure accurate IO mapping.

—

3. Hardwired Integration of MEPF Services

Hardwired integration involves the direct connection of BMS
controllers with equipment signals using electrical wiring. These
signals may include status feedback, alarm signals, start/stop



commands, sensor inputs, and operational parameters.

A common challenge arises when the detailed design, control
philosophy, and operational logic of MEPF systems—particularly
HVAC systems—are not available to the BMS designer during
the design stage.

As a result, the BMS design is often developed based on

standard applications rather than project-specific requirements.

This creates several coordination issues, including:

o Improper identification of required monitoring and control
signals

e Missing signal provisions in equipment panels

o Incorrect number of field points required for BMS connectivity

Another major challenge occurs when the BMS designer does
not clearly specify the required provisions from MEPF service
providers in the BMS documentation. For example:

e Dry contacts required from equipment panels

e Analog signals for temperature, pressure, or flow monitoring

¢ Communication ports for integration

If these requirements are not communicated during the design
stage, the respective MEPF contractors may fail to provide the
necessary interfaces in their equipment panels. This leads to
major coordination challenges during site execution and
commissioning.

4. Third-Party Software Integration of MEPF Equipment

With advancements in building automation technologies, many
modern MEPF systems are equipped with dedicated
microprocessor-based controllers or Programmable Logic
Controllers (PLC). These controllers handle local automation
functions and communicate with BMS platforms using open
communication protocols.

Common protocols used for BMS integration include:

e Modbus

o BACnhet

e LonWorks

o KNX

¢« OPC

In such cases, BMS integration is achieved through software-
level communication rather than hardwired signals.

However, several challenges arise when the BMS designer
assumes a particular communication protocol without confirming
it with the equipment manufacturer or MEPF designer. This can
result in multiple integration issues during execution, such as:

o Protocol compatibility conflicts

o Requirement for additional protocol converters or gateways

o Complex data point mapping between systems

o Non-availability of open communication protocols in supplied

equipment

These issues can significantly delay commissioning and may
increase project costs due to the need for additional hardware or
software solutions.

5. Selection of Graphical User Interface (GUI) Software and
Hardware Requirements

The Graphical User Interface (GUI) is the operational layer of the
BMS that allows facility operators to monitor and control building
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services through graphical dashboards, alarms, trends, and
reports.

Selection of the appropriate GUI software must consider several
technical parameters, including:

e Total number of hardwired and software-integrated data

points

o Number of operator workstations and client licenses

¢ Alarm management and event logging capacity

o Historical data storage and trend analysis requirements

e Server capacity and redundancy requirements

If these parameters are not considered during the design phase,
the system may encounter major issues during configuration and
commissioning, including:

e Software licensing limitations

e Server performance bottlenecks

¢ Inadequate data storage capacity

Such shortcomings often require system upgrades after
installation, resulting in additional cost and project delays.

6. Selection of Sensors and Transmitters

The Field sensors and transmitters are essential components
that provide real-time operational data to the BMS. These
devices measure parameters such as:

e Temperature

e Pressure

e Humidity

o Flow rate

o Differential pressure

e Tank levels

A common issue occurs when the BMS designer does not
receive detailed equipment performance parameters or operating
ranges from the respective MEPF system designers. As a result,
the selected sensors and transmitters may have measurement
ranges that do not match actual system requirements.

Additionally, discrepancies often arise between the 10 summary
and the Bill of Quantities (BOQ) with respect to the number of
sensors and transmitters required. Such inconsistencies create
procurement and installation challenges during project execution.




7. Network Architecture Complexity

Modern BMS platforms operate on |IP-based network
infrastructure and require robust communication architecture to
ensure reliable data transmission between controllers, servers,
and operator workstations.

Designing a proper BMS network requires coordination with the

IT infrastructure team and careful consideration of the following

parameters:

o Proper VLAN architecture for segregating automation traffic

o Design of a fiber optic backbone network

e Selection of appropriate network topology (star, ring,
redundant architecture)

e Separation of the BMS network from the building data LAN
network

If these factors are not addressed during the design stage, the
BMS may suffer from network congestion, communication
delays, and cyber security vulnerabilities.

8. Incorrect Cable and Wiring Selection

The performance and reliability of hardwired BMS signals largely
depend on proper cable and wiring selection.

Different types of signals require specific cable types, such as:
e Dry contact signals

24V digital signals

¢ Resistance-based sensor signals

Analog signals (0-10 V DC or 4-20 mA)

In many cases, BMS designers fail to properly categorize these
signals and specify appropriate cables. Using incorrect cable
types can lead to:

« Signal noise and interference

¢ Incorrect sensor readings

« Communication failures between field devices and controllers

Proper cable segregation, shielding, and routing are therefore
essential for achieving optimal BMS performance.

9. Scalability and Future Integration

Building systems are rarely static. Over time, facilities often
undergo expansion, modernization, or addition of new
technologies. Therefore, BMS architecture must be designed with
scalability in mind.

However, several design mistakes may limit future expansion,
such as:

o Selection of controllers with limited 10 capacity

o Insufficient network bandwidth

e Lack of provision for integration of future systems
When scalability is not considered during the design stage,
integrating new equipment or systems into the existing BMS
becomes difficult and may require major system redesign or
hardware replacement.

10. Conclusion

A Building Management System serves as the central nervous
system of modern buildings, integrating and controlling multiple
MEPF services to ensure efficient and safe building operations.
Due to the multidisciplinary nature of BMS projects, successful
implementation requires comprehensive technical understanding,
accurate system design, and strong coordination between
multiple engineering disciplines.

The challenges discussed above—ranging from incomplete 10
mapping and integration issues to network complexity and
scalability limitations—highlight the importance of early-stage
coordination between BMS designers, MEPF consultants,
equipment manufacturers, and IT teams.

By adopting a structured design approach, ensuring detailed
engineering inputs, and maintaining strong interdisciplinary
collaboration, these challenges can be effectively mitigated,
resulting in a robust, scalable, and efficient Building Management
System.

AUTHOR: HARDIK JOSHI
DESIGNATION : ELV / ICT CONSUTLANT
ORGANIZATION: ETERNAL CONSULTANT
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INFRASTRUCTURE TECHNOLOGY
AND ITS IMPACT ON SUSTAINABLE
SMART SPACES

Infrastructure technology refers to the digital and physical
systems that support the operation and management of
buildings, cities, and industrial environments. The concept of
sustainable smart spaces has emerged as a solution to
balance  technological growth  with environmental
responsibility. Sustainable smart spaces use advanced
infrastructure technologies such as the Internet of Things
(IoT), artificial intelligence (Al), cloud computing, and smart
energy systems to create efficient, environmentally friendly,
and user-centered environments. This includes
communication networks, data centers, sensors, energy
systems, transportation systems, and smart building
management platforms. These technologies provide the
backbone for data collection, analysis, and automation.

Understanding Infrastructure Technology:

In the context of smart spaces, infrastructure technology
enables real-time monitoring and control of various
components such as lighting, heating, ventilation, air
conditioning (HVAC), security systems, Fire System and
energy consumption. For example, smart sensors embedded
in buildings can monitor temperature, occupancy, and lighting
conditions. The data collected from these sensors can be
analyzed using Al-based systems to automatically adjust
energy usage, thereby improving efficiency and reducing
waste. This infrastructure technology requires high-speed
connectivity which allow large volume of data to be transmitted
faster & enabling seamless communication between systems.

Artificial Intelligence and Data-Driven Infrastructure:
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Artificial Intelligence plays a critical role, Al algorithms process
data collected from sensors and devices to identify patterns,
predict system behaviour, and automate decision-making
processes. Al-powered energy management systems can
forecast electricity demand and optimize the distribution of
power. This helps balance energy supply with demand while
reducing waste. By analyzing equipment data, Al systems can
detect early signs of mechanical failure and schedule
maintenance before breakdowns occur. This improves
infrastructure reliability and extends the lifespan of assets.

Data and Digital Infrastructure:

Data plays a very Important role in sustainable smart places
and smart buildings. Infrastructure technology enables
continuous data collection from the device, sensors and
infrastructure system. This data is then analyzed using
advanced analytics and artificial intelligence to support
decision-making.

Smart Buildings Infrastructure:
Integration of different systems enables to operate and

maintain more efficiently for sustainable smart spaces & smart
buildings (BMS, lighting, heating, security, fire & energy



management). Building Management System (BMS) allow
building operators to monitor and control these systems through a
centralized platform.

Smart Energy System:

Energy system are often rely on fuels & distribution methods.
Major challenges faced by any buildings or city is energy
consumption. Infrastructure technology helps overcome these
problems by using smart energy system. These system
automatically control lighting, ventilation, air conditioning
automatically based on occupancy and environmental conditions
by using building automation system. With help of this system
energy consumption is reduced and carbon emissions are
minimized.
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The Integration of Infrastructure Technology in smart spaces
offers environmental and social benefits like resource
efficiency, reduce carbon emission, economic growth,
Improved quality of life. Implementing technology for smart
spaces and smart buildings have several challenges like
High initial implementing cost, data privacy concern, cyber
security risks. Moreover, integrating new technologies in new
or existing buildings requires careful planning and selection
of the technology for smother integration of systems. In
conclusion sustainable smart spaces represent the future of
infrastructure technology serves as the backbone that makes
this transformation possible. By investing in innovation
infrastructure solution and promoting responsible technology
use societies can achieve sustainable growth for creating
Smarter, Greener and more livable environments for future
generation while protecting the planet.
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“BMS - THE HIDDEN
INTELLIGENCE OF SMART
SPACES”

| Personally feel that Smart - Building Automation is much
needed to create Smart Spaces.

Why? Because of the following:

-Make the premises convenient to operate & maintain.

-Make the systems accountable as per their purpose.

-Control on operative costs like electricity, water etc.

-Get Predictive Alerts of up-coming costs, maintenance,
replacements etc..,

-Get access to conditioned data which can be used to optimize
and fine tune operations.

-One Dash Board for all utilities.

Infrastructure technology is playing a crucial role in shaping
sustainable smart spaces. Traditionally, building systems like
HVAC, lighting, fire safety, and security operated independently.
Today, with advanced building automation platforms and 0T
integration, these systems are becoming interconnected and
intelligent.

How this will help in converting the premises to SMART?

Building Automation is a combination of multiple field devices,
sensors, controllers, modules & software. The data collected
from the field w.r.t energy, water etc. is sent over to the controller
via specific communication protocol/s and is then conditioned to
be displayed in different dashboards which are useful for
controlling, monitoring & analyzing the Smart Space.

Remember, to choose a system which is Protocol agnostic!!
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Since there are multiple BMS systems available in the
market, you should choose Smartly for the below features:

-The BMS system should be able to collect field data on any
protocol. Protocol agnostic.

-The BMS system should be
communication.

-The BMS system should be scalable (Hardware & Software).
-The BMS system should consist of 3-layer architecture.

-The BMS should be accessible from multiple locations / multiple
operations systems.

-The BMS system should have Credential based access
depending on roles & responsibilities. For e.g. Operator, Owner &
Occupant / User.

IP based for seamless

Infrastructure technology in building automation is evolving
from device-level control to data-driven ecosystem
management.




Modern smart buildings integrate multiple subsystems such
as:

-HVAC automation

-Fire alarm systems

-Lighting control

-Access control & CCTV

-Energy management systems

These systems communicate through open protocols such as
BACnet, Modbus, and KNX, enabling centralized monitoring and
control through BMS platforms.

Infrastructure technology in building automation is evolving from
device-level control to data-driven ecosystem management.

Modern smart buildings integrate multiple subsystems such
as:

¢ HVAC automation

e Fire alarm systems

o Lighting control

e Access control & CCTV

¢ Energy management systems

These systems communicate through open protocols such as
BACnet, Modbus, and KNX, enabling centralized monitoring and
control through BMS platforms.

The addition of IoT sensors and cloud analytics enables:

-Occupancy-based HVAC optimization
-Real-time energy monitoring
-Predictive fault detection

-Intelligent demand response

“Infrastructure technology is shifting buildings from static
structures to intelligent ecosystems. Through IoT, data
analytics, and integrated automation systems, buildings can
operate more efficiently, sustainably, and safely—forming the
foundation of future smart cities.”

08

5 e -

=

N
d

|

A

—r

o —

Conclusion

Smart building automation is crucial for the development of
smart spaces, enhancing operational convenience,
accountability, and cost control. By integrating various
systems like HVAC, lighting, and security through IoT and
open protocols, we transition from traditional methods to a
data-driven management ecosystem. This
interconnectedness allows for real-time monitoring, predictive
maintenance, and optimization of resources, significantly
improving the efficiency of building operations.

The evolution of infrastructure technology is transforming
buildings into intelligent ecosystems capable of not only
operating efficiently but also promoting sustainability and
safety, ultimately laying the groundwork for the smart cities of
the future.

AUTHOR: RAVINA PAL
DESIGNATION: ASST. MANAGER
ORGANIZATION: ARTEE FLOW
CONTROLS PVT. LTD.
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FROM DAYLIGHT TO DATA CENTRES:
THE SMART BUILDING EDGE

Do you remember when buildings were simply functional
structures made of bricks, wires and switches? They served their
purpose. However, today that idea is changing rapidly. Across
homes, workplaces, hotels and even industrial facilities, buildings
are evolving into something far more intelligent. They are
beginning to respond to us, adapt to our needs and operate more
efficiently than ever before. Buildings around us are becoming
smarter and a new concept is taking center stage: smart
spaces.

A smart space is not just about adding a few automated devices
or installing a digital control panel. It is about creating an
environment where technology quietly works in the background
to make everyday life easier, safer and more efficient. Imagine
lights that gently dim as evening approaches, systems that
reduce energy consumption when rooms are empty or ventilation
that adjusts automatically during humid monsoon days. Simply
put, smart spaces behave like a thoughtful host, anticipating what
people need and ensuring comfort without constant intervention.

But beyond convenience, the true potential of smart spaces lies
in enabling sustainable living. By intelligently managing energy,
reducing waste and optimizing resource usage, these systems
help buildings lower their environmental footprint without
compromising on comfort. This is made possible through
integrated ecosystems powered by technologies like KNX, DALI,
BACnet, Modbus and IP-based networks, which allow lighting,
HVAC, power and automation systems to communicate
seamlessly. Wireless technologies such as WiFi, LoRaWAN, and
emerging standards like Matter further ensure that devices
across a building work together efficiently.

At its core, a sustainable smart building works on three
principles: monitor, adapt and optimize. Sensors collect real-time
data, systems analyze usage patterns and automation adjusts
operations to minimize energy consumption while maintaining
ideal conditions..
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Smart Homes

In modern homes, sustainable living is no longer about making
manual sacrifices; it is about making smarter choices
automatically. Smart home systems powered by WiFi, IP
networks and Matter allow homeowners to control and monitor
energy usage in real time. Whether it is switching off appliances
remotely or scheduling operations during low-energy demand
hours, these systems reduce unnecessary consumption
effortlessly.

Technologies like KNX enable deeper integration across lighting,
blinds and climate systems, ensuring that energy is used only
where and when it is needed. For instance, natural daylight can
be maximized by adjusting blinds automatically, reducing
dependence on atrtificial lighting.

Lighting plays a significant role in energy efficiency. With DALI-
based intelligent lighting, brightness levels adjust dynamically
based on occupancy and time of day. Motion sensors ensure
lights are only active when needed, while dimming reduces
excess power usage. The result is a home that not only feels
intuitive but also actively contributes to lower energy bills and
reduced carbon impact.




Smarter Commercial Spaces

Commercial buildings consume a significant amount of energy,
making them critical to the sustainability conversation. Daylight
harvesting is one of the most effective strategies in this space. By
using sensors to measure natural light and adjusting artificial
lighting accordingly, buildings can significantly cut down on
electricity usage. Systems like DALI enable precise lighting
control, ensuring no excess energy is wasted.

Centralized Building Management Systems take this a step
further. Using protocols such as BACnet and Modbus, these
systems integrate lighting, HVAC, power and security into a
unified platform. Through continuous monitoring, they identify
inefficiencies and optimize performance in real time.

Built on IP-based infrastructure, these systems provide facility
managers with actionable insights. For example, energy spikes
can be detected instantly and corrective measures can be
implemented without delay. Over time, this data-driven approach
leads to substantial reductions in energy consumption,
operational costs and environmental impact.

Smart Hospitality

Sustainability in hospitality is about balancing guest comfort with
responsible resource use. Guest Room Management Systems
(GRMS), often powered by KNX, DALI and IP networks, enable
hotels to automate room environments intelligently. Lighting,
temperature and other controls adjust based on occupancy,
ensuring that energy is not wasted when rooms are unoccupied.
With Matter and WiFi-enabled ecosystems, guests can
personalize their environment seamlessly, while the system
continues to operate efficiently in the background.

Energy Management Systems (EMS) further enhance
sustainability by optimizing power usage across the property. For
instance, when a guest leaves the room, lighting and air
conditioning automatically reduce to energy-saving levels. When
they return, the system restores comfort settings instantly. This
approach ensures that sustainability does not come at the cost of
guest experience.

Industry and Data Centres

In industrial facilities and data centres, sustainability is closely
tied to operational efficiency and reliability. Large-scale
environments benefit from intelligent lighting systems that
respond to activity. Motion-based controls ensure energy is used
only when required, improving both safety and efficiency.
Wireless technologies like LoRaWAN enable long-range
communication across expansive industrial spaces, making it
easier to monitor and control energy usage without extensive
wiring infrastructure

Protocols such as Modbus and BACnet integrate machinery,
sensors and control systems, enabling real-time monitoring and
predictive maintenance. This not only reduces downtime but also
prevents energy wastage caused by inefficient equipment. In
data centres, where energy demand is continuous, IP-based
monitoring systems track environmental conditions such as
temperature and humidity. By maintaining optimal conditions and
identifying inefficiencies early, these systems significantly reduce
energy consumption while ensuring reliability.

The Future of Buildings is Sustainable

Not long ago, smart spaces felt like something out of the future.
Today, they are quickly becoming the foundation of sustainable
living. By combining intelligent automation with technologies like
KNX, DALI, BACnet, Modbus, Matter, LoRaWAN and WiFi,
buildings are transforming into ecosystems that actively reduce
energy usage and environmental impact.

Sustainability is no longer an add-on; it is built into how modern
spaces function. Buildings are no longer passive structures; they
are dynamic systems that monitor, learn and adapt continuously.
As this evolution continues, the spaces we live and work in will
do more than provide comfort. They will play an active role in
conserving resources, reducing emissions and shaping a more
sustainable future. And in many ways, that future is already here.

AUTHOR: MR.GIRISH PILLAY
DESIGNATION: NATIONAL HEAD PROJECTS.
ORGANIZATION: GREATWHITE ELECTRICALS
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FROM DATA TO DECISION:
HOW SENSORS POWER BMS
INTELLIGENCE

A Building Management System (BMS) is critical for ensuring
energy efficiency, occupant comfort, safety, and smooth building
operations. At its heart, sensors are the most essential
component. Sensors are not merely supporting devices; they are
the bedrock of the entire system. Lacking sensor data, a BMS
cannot achieve real-time insights, rendering automation and
intelligent control unattainable.

Sensors: The Eyes and Ears of BMS
A BMS's decision-making hinges entirely on input data. Sensors
function as its 'eyes and ears,' continuously monitoring crucial
environmental and system parameters, including:

e Temperature

o Humidity

o Air quality (CO,)

e Pressure

e Occupancy and motion

¢ Light intensity
This real-time intelligence allows the BMS to instantly grasp the
building's internal dynamics.

Without sensors, the BMS becomes blind and cannot respond

to changing conditions.

Enabling Intelligent HYAC Control

HVAC systems are typically a building's largest energy
consumers. Sensors are therefore vital for optimizing their
performance:

¢ Temperature sensors maintain desired room conditions

e Humidity sensors ensure comfort and prevent moisture

issues
e CO; sensors control fresh air ventilation
e Pressure sensors manage airflow and duct performance
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Accurate sensor data empowers the BMS to automatically adjust
cooling, heating, and ventilation, ensuring optimal comfort and
energy efficiency.

Driving Energy Efficiency and Cost Savings
Energy efficiency is a primary objective of any BMS. Sensors
achieve this by enabling:

¢ Demand-based operation of systems

e Automatic switching of lights and equipment

o Optimization of energy usage during peak and off-peak hours
For instance, occupancy sensors can automatically switch off
lighting and air conditioning in unoccupied areas, drastically
reducing energy waste.

This leads to lower operational costs and improved

sustainability.

Enhancing Occupant Comfort and Productivity

Maintaining comfort is crucial in environments like offices,
hospitals, and commercial buildings. Sensors achieve this by
ensuring:

o Stable indoor temperature

e Balanced humidity levels

o Proper ventilation and air quality

e Adequate lighting

By sustaining optimal indoor conditions, sensors directly enhance
occupant health, comfort, and productivity.




Ensuring Safety and Risk Prevention

Safety is paramount, and sensors are indispensable for early
detection of hazardous conditions like:

e Smoke and fire

e Gas leaks

e Abnormal temperature rise

e Equipment faults

Upon detection, the BMS can trigger alarms, activate safety
protocols, or initiate equipment shutdown to prevent damage or
accidents.

Supporting Automation and Smart Building Functionality
Modern buildings are increasingly becoming “smart,” and sensors
are the backbone of this transformation. They enable:

e Automated lighting systems

¢ Smart HVAC adjustments

o Adaptive ventilation

¢ Integration with 10T and smart devices

Sensors convert a traditional building into an intelligent, self-

regulating environment.

Predictive Maintenance and Fault Detection
Sensors are instrumental in identifying potential issues before
they escalate, through the detection of:

e Equipment overheating

e Pressure drops in systems

e Abnormal energy consumption patterns
This enables maintenance teams to take proactive action,
significantly reducing downtime and operational costs.

Data-Driven Decision Making
Sensors continuously generate data that can be analyzed to:
¢ Improve system performance
¢ Optimize energy usage
e Plan upgrades and expansions
In advanced systems, this data fuels analytics and Al-based
optimization, progressively enhancing building efficiency.

Types of Sensors Commonly Used in BMS
Some of the most widely used sensors include:
e Temperature sensors
e Humidity sensors
e CO; sensors
e Pressure sensors
e Occupancy (PIR) sensors
e Light (Lux) sensors
¢ Smoke and gas detectors
While each sensor serves a specific function, collectively they
form a comprehensive monitoring and control network.
Conclusion
Sensors transcend mere components within a Building
Management System; they are its most critical element. They
supply the indispensable data for monitoring, control, automation,
safety, and continuous optimization.

In simple terms: No Sensors = No Data — No Control - No
BMS
As buildings increasingly evolve into smarter, more energy-
efficient systems, the significance of sensors will undeniably
continue to expand.
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How to Choose the Right Sensors | Field Devices

Selecting the appropriate sensors and field devices for HVAC &
BMS is paramount; it directly dictates the system's performance
throughout its operational life. A judicious selection ensures
stable control and efficiency, whereas a poor choice invariably
leads to persistent, difficult-to-diagnose problems.

Think in terms of application - environment - performance
- integration

1. Define the Application Clearly

First ask:

¢ What needs to be measured? (temperature, pressure, flow,
CO,, etc.)

e Where will it be used? (room, duct, pipe, outdoor)

Examples:

e Room comfort -~ Room temperature sensor

e AHU duct - Duct temperature / airflow sensor

e Chiller plant — Water temperature + flow sensor
Wrong selection at this stage = wrong control logic from day

one

2. Measurement Range & Accuracy
Choose a sensor with:
e Proper range (not too high, not too low)
o Required accuracy (depends on application)
Examples:
o Office: £1°C is acceptable
e Hospital OT: £0.1-0.3°C required
Oversized range — poor sensitivity
Low accuracy — poor control

3. Environmental Conditions

Consider:

e Temperature (hot/cold areas)

e Humidity

e Dust/ dirt

e Vibration

Examples:

e Outdoor sensor — weatherproof (IP65/IP66)

e Industrial area - rugged sensor

e Clean room - high-precision, sealed
Wrong choice - sensor failure or wrong readings




4. Type of Sensor & Technology
Select the correct sensing type:

e Temperature: RTD (high accuracy), Thermistor (fast

response)
o Pressure: Differential pressure (filters, ducts)
o Airflow: Thermal or vane type
Different technologies = different response times & accuracy

5. Output Signal Compatibility
Ensure the sensor matches the controller input:
¢ Analog outputs:
o 0-10V
o 4-20 mA (preferred for long distance)
¢ Digital protocols:
o BACnet
o Modbus
Mismatch = no communication or wrong data

6. Installation Location & Method
Very critical but often ignored:
¢ Avoid direct sunlight (for room sensors)
¢ Avoid near diffusers or heat sources
¢ Proper immersion length (for water sensors)
Even a good sensor gives a wrong reading if installed badly

7. Maintenance & Calibration Needs
Choose sensors that:
o Are easy to calibrate
e Have good long-term stability
Reduces lifecycle cost

8. Cost vs Performance Balance
o Don't overdesign (waste money)
e Don't underdesign (future problems)
Example:
e Don't use a cheap sensor in a hospital OT
e Don't use ultra-high precision in a normal office
What Happens If Selection Goes Wrong?

Here’s the real impact on the system:

1.Poor Comfort Control

e Wrong temperature sensor  Rooms too hot or too cold

2.High Energy Consumption

e Inaccurate sensors - overcooling/heating
electricity bills

3.Unstable System Operation

e Low precision sensors
Equipment wear & tear

Increased

Frequent ON/OFF cycling

Here’s the real impact on the system:
1.Poor Comfort Control
e Wrong temperature sensor  Rooms too hot or too cold

2.High Energy Consumption
e Inaccurate sensors - overcooling/heating
electricity bills

Increased

3.Unstable System Operation
e Low precision sensors
Equipment wear & tear

Frequent ON/OFF cycling
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4. False Alarms or No Alarms
e Wrong pressure Or gas Sensors
nuisance alarms

Missed faults OR

5.Critical Failure in Sensitive Areas
o Hospital / clean room:
o Wrong pressure sensor  Infection risk / contamination

6.Equipment Damage
e Wrong flow or temperature sensor Chiller, pump, or AHU
damage

7.Wrong Data & Bad Decisions
e BMS reports incorrect trends
wrong decisions

Facility manager makes

8. Frequent Maintenance Issues
e Sensor fails early  Replacements, downtime, cost

Real-Life Scenario

Office Example:Installing a cheap temperature sensor near an
AC diffuser leads to consistently low readings. Consequently, the
AC runs continuously, resulting in occupant complaints and
inflated energy bills.

Hospital Example:An incorrect differential pressure sensor
range prevents the maintenance of proper room pressure,
inevitably leading to audit failure and potential safety risks.

Simple Rule to Remember
Right Sensor = Right Data = Right Control = Efficient System
Wrong Sensor = Wrong Data = Wrong Control = Problems

AUTHOR: MR.PRADIP RATHOD
DESIGNATION: SALES HEAD
ORGANIZATION: NEXTECH SENSORS &
CONTROLS




INTELLIGENT BUILDING
MANAGEMENT FOR MODERN
INDUSTRIAL APPLICATIONS

What is IBMS for Industrial Building:

Modern Integrated Industrial Campus having a various buildings
like Multiple plants Building, Utility, Admin, Residential, Canteen,
Boiler / Power Generation, WTP / STP & each of them has
bunch of systems. IBMS system bring it all one dashboard for
Monitor & Control.

Integrated Building Management System Empowering Industrial
Buildings for Future Sustainability & Scalability: Fifth Industrial
revolution (i.e. Industry 5.0) focus to human-centric, sustainable
and resilient manufacturing campus. IBMS improves the overall
efficiency and effectiveness of buildings and their assets.

IBMS is a unified platform. It converges disparate systems—
HVAC, Power, Lighting, Utility, Security & Fire Safety—into a
single, seamless interface.

Why IBMS required: Advantage

Industrial facilities face unique challenges—high energy costs,
strict safety regulations, and the catastrophic cost of downtime.
By centralising all the systems facilitate the management of the
building and become transparent single point of Monitor &
Control all dependencies.
Al-Driven Data Collection & Analytics
Predictive & Proactive Maintenance
Dynamic & Optimised Energy Usage
End to End Transparency: Digital Twin & Real-Time
Optimisation
Seamless Integration with ERP, PLM or Cloud Based
Manufacturing Systems
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Which System can be integrated in IBMS: Use Case

Modern BMS system works on open protocols likes BACnhet,
Modbus, LonWorks, TCP/IP, MQTT, RTLS, REST API, OPC-UA,
KNX, DALI, SNMP, LORAWAN, BLE, EnOcean & many more to
ensure old / new machines or systems works together.

1.Electrical & Power Management: Power is backbone for every
industry — Energy Audits provides detailed report on power
consumption of machineries, plant or building wise for products
effective consumption. Renewable generation, DG sets status,
UPS power & Grid power can be monitor & plan as per use.

Smart Energy meters’ Harmonic Analysis: Ensure safe working
for sensitive Robotic Machines; Peak Shaving: Automatically
reduces non-essential loads (like warehouse HVAC & lighting
etc.) when the factory approaches its peak demand limit to avoid
massive utility penalties.

DG & UPS Integration: Automatically manages the transition to
backup power and monitors diesel levels and battery health.
Dimmabile lights or Central Controlled Lighting can save energy &
can be controlled as per requirement / schedule.



2. HVAC: In industry, HVAC isn't just for comfort; it's for Process
Integrity. Cleanroom Control: Manages pressure cascades.
Chiller Plant Optimization: Sequences multiple chillers to ensure
they run at their "Sweet Spot" (highest COP/Efficiency) based on
the current cooling load. Efficient way of HRU to maintain clean
balance AQI indoor air quality.

3. Compressed Air & Pneumatics: Compressed air is often called
the "fourth utility" and is incredibly expensive to produce. Leak
Detection by monitoring flow rates during "non-production” hours,
the IBMS identifies leaks in the piping network. Pressure
Optimization: Maintains the minimum required pressure; reducing
header pressure by just 1 bar can save approx. 7% in energy
costs.

4 Water Management: ETP/WTP/STP Integration: Monitors
Water Quality & Quantity as per use & Plant parameters like pH,
Turbidity, and TDS. IBMS on Leak Mitigation: Uses ultrasonic
flow meters to detect pipe bursts in underground lines instantly.
Zero Liquid Discharge (ZLD): Tracks recycled water flow to
ensure environmental compliance. Strom Water status &
Rainwater harvesting status can be monitor.

5. Enhanced Safety and Security: Industrial sites often house
hazardous materials or expensive assets. An IBMS integrates:
CCTV, Fire Alarm, PAVA & Access Control to sensitive zones.
Fire Safety: Automated shutdowns of ventilation if smoke is
detected to prevent the spread of fire. Surveillance: Smart
cameras that alert security to unauthorized movement in
restricted areas.

Enterprise Systems
Imegralmn
Digital Video
=

Manager

Intrusion Water
Detection
Security & Wﬂ Indoor Air
Access Control Quality

Smoke Detection
& Alarm

. HVAC Maintenance

.
&
“‘\»&
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Light Control &
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On Site
Technical
Service

Mechanical
Maintenance
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6. Mechanical parts like Elevator, Conveyors, Cranes vibration,
load & consumption measurement will ignore major accident or
breakdown.

7. ICT : Information & Communication is the foundation of
industry enabling digital transformation through connectivity,
automation, and data-driven decision-making.

Managed network helps to unified communication, Connectivity &
cybersecure environment.

Conclusion:

Integrated Building Management System (IBMS) acts as the
central nervous system for modern industrial facilities,
transforming them from static structures into responsive, data-
driven environments.

IBMS improves the overall efficiency and effectiveness of
buildings and their assets.

o Predictive maintenance is proven to reduce maintenance
costs by 18 to 25% and extends asset lifetime by some 20%,
Computerised Maintenance Management System (CMMS) is
designed to manage and schedule maintenance activities,
track inventory, and monitor work orders.

e Energy Savings: 15-25%

o Water Waste Reduction: Up to 30%

e Maintenance Labor Efficiency: 20% improvement through
targeted alerts.

| {1]TTTTTTTTRLY

AUTHOR: RONAK BAROT
DESIGNATION: FOUNDER & MD
ORGANIZATION: NEETDEEP GROUP




Buildin
Technology k
BizBits Team grw

Chief Editor
INNOVATION AND o

INTELLIGENCE IN
EVERY SPACE—TEAM

BIZBITS AT THE
HEART OF
TRANSFORMATION.
| j |
 Psakhee Chandrayan

BTB Team

Statutory Note

All content, including

articles and images, &
published in this magazine = .

is provided by individual '

contributors and remains their shravani
intellectual property. The publisher
assumes no legal responsibility .

for any copyrighted material
submitted. This publication is
intended solely for educational

and informational purposes, with
no commercial objectives.




	TABLE OF CONTENTS
	THE EDITOR’S DESK
	CHALLENGES FACED DURING BUILDING MANAGEMENT SYSTEM (BMS) DESIGN AND COORDINATION
	INFRASTRUCTURE TECHNOLOGY AND ITS IMPACT ON SUSTAINABLE SMART SPACES
	BMS - THE HIDDEN INTELLIGENCE OF SMART SPACES
	ORGATEC ADVERTISEMENT
	FROM DAYLIGHT TO DATA CENTRES: THE SMART BUILDING EDGE
	FROM DATA TO DECISION: HOW SENSORS POWER BMS INTELLIGENCE
	INTELLIGENT BUILDING MANAGEMENT FOR MODERN INDUSTRIAL APPLICATIONS

	The Editor’s Desk
	Dear INBACers,
	Sincerely, Mehul Joshi Editor-In-Chief Building Technology BizBits Magazine.

	CHALLENGES FACED DURING BUILDING MANAGEMENT SYSTEM (BMS) DESIGN AND COORDINATION
	2. Incomplete IO Summary and Data Mapping
	3. Hardwired Integration of MEPF Services

	5. Selection of Graphical User Interface (GUI) Software and Hardware Requirements
	6. Selection of Sensors and Transmitters
	7. Network Architecture Complexity
	8. Incorrect Cable and Wiring Selection
	9. Scalability and Future Integration
	10. Conclusion

	AUTHOR: HARDIK JOSHI DESIGNATION : ELV / ICT CONSUTLANT ORGANIZATION: ETERNAL CONSULTANT
	INFRASTRUCTURE TECHNOLOGY AND ITS IMPACT ON SUSTAINABLE SMART SPACES
	Understanding Infrastructure Technology:
	Artificial Intelligence and Data-Driven Infrastructure:
	Data and Digital Infrastructure:
	Smart Buildings Infrastructure:
	6TH EDITION

	BAC E&C 2026
	BUILDING AUTOMATION COMMUNITY EXPO & CONNECT-CONVENTION
	19 - 21 NOVEMBER 2026
	VENUE
	Jio World Convention Center (JWCC) BKC Bandra East Mumbai, INDIA



	‘‘BMS - THE HIDDEN INTELLIGENCE OF SMART SPACES”
	I Personally feel that Smart - Building Automation is much needed to create Smart Spaces.
	Why? Because of the following:
	How this will help in converting the premises to SMART?
	Remember, to choose a system which is Protocol agnostic!!
	Since there are multiple BMS systems available in the market, you should choose Smartly for the below features:
	Infrastructure technology in building automation is evolving from device-level control to data-driven ecosystem management.
	Modern smart buildings integrate multiple subsystems such as:
	The addition of IoT sensors and cloud analytics enables:
	“Infrastructure technology is shifting buildings from static structures to intelligent ecosystems. Through IoT, data analytics, and integrated automation systems, buildings can operate more efficiently, sustainably, and safely—forming the foundation of future smart cities.”

	AUTHOR: RAVINA PAL DESIGNATION: ASST. MANAGER ORGANIZATION: ARTEE FLOW CONTROLS PVT. LTD.
	Smart Homes
	Smarter Commercial Spaces
	Smart Hospitality
	Industry and Data Centres
	Protocols such as Modbus and BACnet integrate machinery, sensors and control systems, enabling real-time monitoring and predictive maintenance. This not only reduces downtime but also prevents energy wastage caused by inefficient equipment. In data centres, where energy demand is continuous, IP-based monitoring systems track environmental conditions such as temperature and humidity. By maintaining optimal conditions and identifying inefficiencies early, these systems significantly reduce energy consumption while ensuring reliability.
	The Future of Buildings is Sustainable
	Sensors: The Eyes and Ears of BMS
	Enabling Intelligent HVAC Control
	Driving Energy Efficiency and Cost Savings
	Enhancing Occupant Comfort and Productivity
	Ensuring Safety and Risk Prevention
	Supporting Automation and Smart Building Functionality
	Predictive Maintenance and Fault Detection
	Data-Driven Decision Making
	Types of Sensors Commonly Used in BMS
	4. Type of Sensor & Technology
	5. Output Signal Compatibility
	6. Installation Location & Method
	7. Maintenance & Calibration Needs
	8. Cost vs Performance Balance

	❌ What Happens If Selection Goes Wrong?
	Poor Comfort Control
	High Energy Consumption
	Unstable System Operation


	INTELLIGENT BUILDING MANAGEMENT FOR MODERN INDUSTRIAL APPLICATIONS
	Which System can be integrated in IBMS: Use Case


