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THE EDITOR’S DESK

EMBRACING THE FUTURE OF
BUILDING AUTOMATION

As we stand upon the precipice of a transformative epoch in the
realm of building automation, it becomes paramount to pay
homage to the remarkable contributions of our industry’s
esteemed community. Innovators, engineers, and luminaries from
every corner of the globe unite to redefine the very essence of
smart building technologies. Their unwavering dedication and
profound expertise propel the development of systems that not
only enhance energy efficiency but also elevate occupant comfort
and champion sustainability.

In this illustrious edition of INBAC, we embark upon a journey
through the latest trends, success stories, and nascent
technologies that are sculpting our field. From avant-garde loT
solutions to sophisticated Al applications, our esteemed
contributors present insights that illuminate the path ahead. We
extend.our heartfelt gratitude to all who have lent their talents to
this endeavor—your fervor and knowledge render this magazine
an invaluable resource for professionals navigating the swiftly
evolving landscape of building automation.

As we gaze toward the horizon, we are delighted to announce
our forthcoming flagship event in the splendid city of Pune. This
gathering shall serve as a vibrant forum for industry leaders and
visionaries to share wisdom, cultivate connections, and explore
the latest innovations in building automation. We beseech you to
mark your calendars and join us in this celebration of
collaboration, ingenuity, and the bright future of our industry. Your
presence would greatly enrich this occasion!

Together, let us endeavor to forge a smarter, more sustainable
world.

Sincerely,

Dr. Amit Chaudhari (CFPS, LEED AP, PMP)
Editor-in-Chief

Building Technology BizBits Magazine



BUILDING A  SMARTER
FUTURE: HOW AUTOMATION
IS TRANSFORMING MULTI-
SITE BUILDING MANAGEMENT

There is a major change occurring in the building management
scene. The days of reactive maintenance and manual processes
are long gone. These days, automation gives facility managers
the ability to take charge using a centralized, data-driven
strategy. This is especially true for multi-site building
management, where it can be difficult and time-consuming to
oversee multiple locations.

The transformative potential of automation in multi-site building
management is examined in this article. We'll explore the
particular domains in which automation excels, the advantages it
presents, and the ways in which it can be applied to optimize
resource allocation and streamline operations.

The Challenges of Multi-Site Building Management:

Managing a single building presents its own set of challenges.

But for organizations with geographically dispersed facilities, the

complexities multiply. Here are some of the key hurdles faced by
multi-site building managers:

¢ Remote Monitoring_and Control: Keeping track of energy
consumption, HVAC systems, and security across multiple
locations can be a logistical nightmare. Traditional methods
often involve manual data collection and analysis, leading to
inefficiencies and delays.

o Standardization and Consistency: Ensuring consistent
maintenance practices and occupant comfort across diverse
locations can be difficult. Manual processes leave room for
human error and deviations from established protocols.

e Scalability and Cost Management: As the number of buildings
increases, managing resources and personnel becomes
increasingly challenging. Traditional methods often lack the
scalability required for efficient multi-site operations.

The Benefits of Automation: A Numbers Game
The benefits of automation in multi-site building management
extend far beyond convenience. Let's take a closer look at the
tangible results:
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Reduced Costs:
e Energy_Savings: Studies show that BAS can reduce energy

consumption by 30% or more [1].

e Lower Maintenance Costs: Predictive maintenance can
minimize the need for emergency repairs and extend
equipment lifespan.

o Improved Labor Efficiency: Automation frees up valuable time
for facility managers to focus on strategic tasks.

Breakdown of Potential Cost Savings

M Energy Consumption M Maintenance Costs Labor Costs

Enhanced Efficiency:

o Faster Response Times: Automated systems can identify and
address issues promptly, minimizing disruption.

e Improved Resource Allocation: Data-driven insights enable
better allocation of personnel and resources across multiple
locations.

o Standardized Operations: Automation ensures consistent
practices across all buildings, leading to improved quality of
service.

Improved Sustainability:
e Reduced energy consumption leads to a smaller carbon

footprint.

o Predictive maintenance extends equipment life, minimizing
waste.

e Smart water management systems can optimize water
usage.

Implementing Automation: Considerations and Strategies
« While the benefits of automation are undeniable, successful
implementation requires careful planning and execution. Here
are some key factors to consider:
o |dentifying_Needs and Priorities: Start by assessing your
specific challenges and prioritizing the areas where
automation can have the greatest impact.




System Selection and Integration: Choose a BMS that is
scalable, integrates seamlessly with existing systems, and is
compatible with future upgrades.

Cybersecurity Measures: Implementing robust
cybersecurity protocols is crucial to protect sensitive
building data and ensure system integrity.

User Training and Change Management: Investing in
training for staff and tenants on the new systems is
essential for smooth adoption and optimal utilization.
Technology Integration: Existing building infrastructure
needs to be assessed for compatibility with automation
technologies. Integration of new systems with existing
ones may be necessary.

Data Security: With increased connectivity comes the need for
robust cybersecurity measures to protect sensitive building and
occupant data.

Scalability and Cost-Effectiveness: Choose an automation
solution that can scale to meet the growing needs of the
organization while remaining cost-effective.

User Training: Investing in training programs ensures staff understand
how to utilize new automation systems effectively.

Building
System Automation Capabilities Benefits
Automated scheduling,
temperature adjustments Reduced energy consumption,
HVAC )
based on occupancy and improved thermal comfort
weather
Occupancy sensors for 3
Lighting automatic on/off control, to%er enelgl)é bt'.”S' enhanced
daylight harvesting uiiding aesthetics
Security Remote access control, | d ity st lined
Access integration with CCTV aTgég\éemsﬁgugl%heitream ine
Control cameras 9
Fire Safet Automated fire alarm Enhanced safety for occupants,
y systems, real-time alerts faster response times

Case Study: How Automation is Transforming
Multi-Site Building Management
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Company: Acme Corporation (fictional company)

Industry: Retail (Owns and operates a chain of grocery stores
across multiple states)

Challenge: Acme Corporation manages a large portfolio of
buildings spread across several states. Traditionally, this
required a significant staff for on-site monitoring and
maintenance of HVAC, lighting, security systems, and other
building functions. This approach was labour-intensive,
expensive, and inefficient, making it difficult to identify and
address issues proactively.

Solution: Acme implemented a comprehensive smart building
management system powered by the Internet of Things (IoT)
and automation technologies. This system included:

Sensors: Installed throughout buildings to collect real-time data
on temperature, humidity, occupancy levels, lighting conditions,
and equipment performance.

Building Automation System (BAS): A central hub that
integrates data from sensors and controls building systems like
HVAC and lighting.

Cloud-based Software: Provides remote access to building
data and allows for centralized management of multiple sites.
Machine Learning and Analytics: Analyzes sensor data to
identify trends, predict equipment failures, and optimize energy
usage.

Benefits:

e Increased Efficiency: Automated tasks like adjusting
HVAC based on occupancy and scheduling preventative
maintenance reduced manual work and streamlined
operations.

¢ Reduced Costs: Lower energy consumption due to
optimized systems and proactive maintenance led to
significant cost savings.

o Improved Sustainability: By minimizing energy waste,
Acme reduced its environmental footprint.

e Enhanced Occupant Comfort: Automated climate control
and lighting ensured a comfortable and productive
environment for employees and customers.

e Proactive Maintenance: Real-time data from sensors
allowed for early detection of potential equipment issues,
preventing costly breakdowns and downtime.

e Centralized Management: Cloud-based software provided
a single platform for monitoring and managing all
buildings, regardless of location.

Results:

e Acme achieved a 20% reduction in energy consumption.

e Preventive maintenance reduced equipment failures by
30%.

o Improved efficiency led to a 15% decrease in operational
costs.

¢ Real-time data from sensors allowed for faster response
times to issues and improved occupant satisfaction.

Conclusion:

Acme Corporation's case study demonstrates the
transformative power of automation in multi-site building
management. By embracing smart building technologies,
Acme achieved significant cost savings, improved efficiency,
and enhanced sustainability. This approach not only benefits
the company's bottom line but also creates a more
comfortable and environmentally friendly environment for
occupants. As automation technologies continue to evolve,
we can expect even greater advancements in building
management, paving the way for a smarter and more
sustainable future.

The Road Ahead: A Future Powered by Automation
Automation presents a paradigm shift for multi-site building
management. By leveraging intelligent systems, real-time
data, and predictive analytics, building managers can create
a more efficient, sustainable, and cost-effective operation. As
technology continues to evolve, we can expect even more
advanced automation solutions to emerge, further
transforming the way we manage our built environment.

This article has provided a high-level overview of the benefits
and considerations for implementing automation in multi-site
building management. By embracing automation, building
managers can unlock a future of smarter, more efficient, and
sustainable buildings.

BY HAROON SIDDIQUI

SENIOR VICE PRESIDENT -
CORPORATE HEAD MEP
RUSTOMJEE
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SEISMIC RESTRAINT
REQUIREMENTS AND
METHODOLOGY FOR
ELECTRO-MECHANICAL
SYSTEMS.

India, with its unique geological setting, faces a considerable
threat from seismic activities. This makes it imperative for
engineers and architects to implement seismic bracing in
construction, especially for electro-mechanical systems. Seismic
bracing is crucial for ensuring the stability and functionality of
critical infrastructure in event of an earthquake. Adhering to
Indian Building Code and the American Society of Civil Engineers
(ASCE) code, with modifications suited to India's zone factors
and spectral responses, is essential. This article explores the
importance of seismic bracing for electro-mechanical systems,
the methodology involved, and the role of automation in
enhancing safety and efficiency.
Importance of Seismic Bracing for Electro-Mechanical
Systems
Electro-mechanical systems, comprising HVAC units, electrical
conduits, plumbing, fire protection, and communication networks,
are the backbone of modern buildings and industrial facilities.
Their uninterrupted operation is vital not only for the comfort and
safety of occupants but also for the essential services these
buildings provide.
1.Safety and Risk Mitigation: Proper seismic bracing helps in
minimizing the risk of injury or loss of life due to the collapse
or malfunction of these systems during an earthquake.
2.Operational Continuity: Seismic events can severely disrupt
operations. Properly braced systems maintain functionality,
ensuring that essential services like electricity, water, and
communication channels remain operational when they are
most needed.
3.Asset Protection: Electro-mechanical systems represent
significant capital investment. Seismic bracing reduces the
likelihood of catastrophic damage, thereby protecting these
assets.

Methodology for Seismic Bracing
The methodology for seismic bracing of electro-mechanical
systems follows a systematic approach aligned with Indian
Building Code and the ASCE code and tailored to India's seismic
zone factors and spectral responses.
1.Seismic Zone Classification: India is divided into four
seismic zones (Zone |l to V) based on seismic hazard. Zone
factors (Z) as per ASCE and local standards aid in
determining the seismic design requirements.
2.Site-specific Spectral Response: The spectral response
modifications as per Indian seismic guidelines should be
used to customize the bracing design. This includes
calculating the appropriate response spectrum for various
types of infrastructure located in different seismic zones.
3.Component Classification: Electro-mechanical components
are classified based on their function and criticality, and the
level of bracing is determined accordingly.
4.Design and Analysis:
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e Anchor and Brace Selection: Selecting the right type of
anchors and braces is crucial. Mechanical anchor bolts,
chemical anchors, and adhesive types must be tested and
approved for seismic applications.

e Load Calculations: Detailed calculations should be
conducted to ensure that the braces can withstand the lateral
forces generated by an earthquake.

e Simulation and Testing: Performing computer simulations
and shake table tests to predict and evaluate the
performance of the braced systems under seismic loading.

Automation in Seismic Bracing

Automation in seismic bracing offers a sophisticated approach to
enhancing safety and efficiency. Technological advancements
have introduced several innovative solutions:

1.Automated Design Software: Software tools like ETABS,
SAP2000, and SAFE automate the analysis and design of
bracing systems, considering site-specific seismic data.
These tools help in the rapid but detailed assessment,
ensuring precise compliance with seismic codes.

2.Sensor Integration: Seismic sensors can be integrated
within buildings to provide real-time data on ground
movement. This data can be used to trigger automatic
adjustments in the bracing mechanisms, potentially
enhancing resilience during an actual seismic event.

3.Smart Materials: The use of smart materials like shape-
memory alloys and fluid dampers in bracing systems can
absorb and dissipate seismic energy, offering an adaptive
response to dynamic loading conditions.

4.Predictive Maintenance: Advancements in predictive
maintenance have enabled the continuous monitoring of
electro-mechanical systems. Systems equipped with loT
sensors can predict and preempt possible bracing failures,
initiating maintenance routines automatically without human
intervention.

5.Building Information Modeling (BIM)Integration: Using
BIM in conjunction with automated bracing systems can
streamline the entire design, analysis, and maintenance
process. BIM enables real-time collaboration and data
integration, providing an exhaustive view of the building's
structural integrity and its electro-mechanical systems.

Conclusion:
In the context of India's seismic landscape, it is paramount to
prioritize seismic bracing for electro-mechanical systems. The
integration of rigorous methodology aligned with Indian Building
Code and ASCE guidelines, and the incorporation of advanced
automation technologies can significantly elevate the safety,
functionality, and resilience of these systems. By doing so, we
not only safeguard human lives and valuable assets but also
enhance the operational continuity of essential services in the
event of an earthquake. Embracing seismic preparedness today
paves the way for a safer, more resilient tomorrow in India's
urban and industrial landscape.

BY MAHMOUD ABD EL BASET
CEO

SEISMIC  STOP  SOLUTIONS
INDUSTRIES (TAV TRIPLE S)
EGYPT - CAIRO
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BUILDING AUTOMATION
INFRASTRUCTURE

Introduction

Modern building management is undergoing a remarkable
evolution through the adoption of Building Automation Systems
(BAS). These systems integrate advanced sensors, controllers,
and software to streamline crucial functions like HVAC, lighting,
and security. By leveraging real-time data and sophisticated
algorithms, BAS optimizes energy efficiency, occupant comfort,
and operational cost-effectiveness. Continuously monitoring and
adjusting building parameters, BAS empowers facility managers
to uphold optimal conditions while curbing energy waste. In
response to the rising demand for sustainable and intelligent
buildings, BAS has emerged as an essential tool for creating
high-performance, eco-friendly, and user-centric environments.

Understanding the Fundamentals of Building Automation

Building automation systems (BAS) rely on a complex network of
sensors, controllers, and communication protocols to optimize
building performance. Sensors, the eyes, and ears of BAS,
continuously monitor environmental parameters such as
temperature, humidity, occupancy, and light levels. These
sensors, which can be wired or wireless, are strategically placed
throughout the building to ensure comprehensive coverage.
Common sensor types include thermistors, resistance
temperature detectors (RTDs), humidity sensors, passive infrared
(PIR) occupancy sensors, and photosensors, each with specific
accuracy, range, and response time characteristics.

Controllers, the brains of BAS, process sensor data and make
intelligent decisions based on predefined rules and algorithms.
These controllers can be centralized or distributed, depending on
the building's size and complexity. Centralized controllers are
ideal for smaller buildings, while distributed controllers are more
suitable for larger, multi-zone facilities. Controllers employ
various control strategies, such as proportional-integral-derivative
(PID) control, to maintain desired setpoints and optimize system
performance. The choice of controller architecture and control
strategy depends on factors such as the building's layout, HVAC
system design, and energy efficiency goals.
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Communication protocols, such as BACnet, LonWorks, and
Modbus, facilitate seamless data exchange among BAS devices.
Each protocol offers unique advantages in speed, reliability, and
compatibility.

From pneumatic controls to digital systems and standardized
protocols like BACnet and LonWorks, BAS has evolved to meet
changing needs. IoT, cloud computing, and machine learning
enable real-time analysis and system optimization, enhancing
energy efficiency and sustainability.

Building Automation: Transforming Modem Infrastructure
for Efficiency and Comfort

Building automation is a significant evolutionary leap in the
management and operation of modern infrastructure. With roots
tracing back to the early thermostat and lighting control systems,
the field has advanced to incorporate smart, Internet-enabled
devices, data analytics, and machine learning. The benefits are
tangible: cost savings, energy efficiency, security, and an
elevated level of comfort for the inhabitants. In this essay, we will
explore the key elements of building automation, delve into its
numerous advantages, examine the underlying technologies, and
discuss the ethical and environmental implications.

What is Building Automation?

Building automation refers to the centralized control of a
building's heating, ventilation, air conditioning (HVAC), lighting,
and other systems through a building management system
(BMS) or building automation system (BAS). The objective is to
create an intelligent system capable of making decisions based
on pre-set conditions and real-time data to optimize building
performance.



https://www.wevolver.com/article/the-four-automation-types-you-need-to-know

Key Elements of Building Automation

Heating, Ventilation, and Air Conditioning (HVAC)

Modern HVAC systems form a significant part of building
automation. These systems can adapt to environmental changes
automatically, regulating temperature and humidity based on the
number of occupants or time of day. This results in energy savings
and improved comfort.

Electrical

Utility monitoring and energy management features help the
building systems operate at peak efficiency.

Lighting Control

Automated lighting systems using occupancy sensors/timers and
scheduling features are used to turn lighting systems on/off/dimmer
as needed in the building. Outdoor lighting in parking lots can be
regulated by day/night controls or scheduling. Turning off lighting
when unneeded can reduce energy costs by as much as 30% and
extend the lifespan of lights.

Temperature

Heating and air conditioning (HVAC) systems are regulated using
time and zone controls combined with occupancy sensors. This
allows building owners to provide comfort while controlling costs.
Air Quality Control

Sensors can monitor and adjust ventilation to remove CO2 and
other dangerous gases.

Security and Access Control

Building automation also encompasses advanced security systems,
including CCTV cameras, Elevators, Biometric access controls, and
alarm systems, all of which can be managed centrally. These
systems enhance security by ensuring that only authorized persons
can access certain areas.

Energy Management

One of the most promising aspects of building automation is
energy management. Smart meters and sensors provide real-
time data on electricity, gas, and water usage, allowing for
ongoing optimization.

User Interface

Modern building automation systems come with user-friendly
interfaces that allow building managers to monitor and control
systems in real time, either onsite or remotely via a secure
internet connection.

Advantages of Building Automation

Control the building environment.

BAS regulates temperature, lighting, humidity, and ventilation
to keep occupants comfortable. Occupancy sensors and
scheduling reduce energy waste by adjusting environmental
systems when not needed.

Monitor and control energy usage.

Powerful software optimizes energy use while sub-metering
dashboards track and monitor tenant usage.

Monitor and correct system performance.

BAS makes sure all the various systems are performing
correctly, operating at peak performance for maximum
efficiency. Sensors alert operators when preventive
maintenance is needed.

Cost-Efficiency

Automated systems minimize human error, reduce labor
costs, and lead to significant savings on utility bills.
Businesses can see a return on investment within a few
years of installing a BAS.

Improved tenant appeal

Tenants appreciate the comfortable, healthy environment and
commercial appeal that comes from operating from a “green”
building. Tenant retention and acquisition are improved,
creating a better bottom line.

Lower operating costs

Buildings operate much more efficiently when all operations
are integrated through a building automation system. Energy
waste is reduced, and performance is improved, resulting in
lower operating costs.

Remote access

Web-based control technology allows operators to control
building operations through smartphones, tablets, and
laptops from anywhere that has internet access.

Enhancing Energy Efficiency and Sustainability with BAS
Smart buildings are good for the planet. By optimizing energy
usage, they reduce waste and lower carbon footprints. This is
particularly crucial in an era where sustainability is not just a
buzzword but a necessity.

Greenhouse gases are released when a building uses
energy. BAS is pivotal in improving energy efficiency by
intelligently regulating building systems. For instance, BAS
can automatically adjust heating, cooling, and lighting based
on occupancy and real-time weather data. BAS helps
business buildings become eco-friendly and more sustainable
by reducing how much energy they waste.

Optimizing HVAC systems for green buildings

Among the primary energy consumers in commercial
buildings are HVAC systems. BAS enables intelligent control
of HVAC systems, ensuring they respond to changing
environmental conditions while operating efficiently.



By utilizing real-time temperature, humidity, and occupancy data,
BAS can dynamically adjust HVAC settings, avoiding unnecessary
heating or cooling, reducing greenhouse gas emissions, and
lessening reliance on energy.

Intelligent lighting solutions

BAS also contributes to sustainable commercial construction
through intelligent lighting solutions. By controlling lighting based on
the number of occupants in a room and the amount of natural light
present, BAS can dim or turn off lights when no one is around. This
reduction in energy consumption from lighting leads to lower
electricity demand, overall energy savings, and a smaller
environmental footprint.

Facilitating renewable energy integration

Renewable energy like solar and wind are gaining popularity and
are a significant step towards sustainability in commercial buildings.
BAS can play a crucial role in this integration by optimizing the
utilization of renewable energy. For example, BAS can prioritize
electricity usage from solar panels when available and switch to
grid power only when necessary. This feature maximizes the
utilization of clean energy, further reducing the building's reliance
on fossil fuels.

Real-time monitoring and data analytics

A vital aspect of BAS is its ability to collect real-time data and
perform data analytics. By continuously monitoring building
systems and analyzing their performance, BAS can identify areas
of inefficiency and recommend improvements. Facility managers
can then make data-driven decisions to enhance energy
performance and operational efficiency, leading to a more
sustainable commercial building.

Security

Automated security systems are more effective than manual
monitoring, reducing the risk of safety and security breaches. In
case of any unusual activities, alerts can be sent in real-time to
security personnel/occupants.

Occupant Comfort

An often-underestimated advantage is the increased level of
comfort for building occupants. Automated climate control and
lighting ensure a consistent and comfortable environment.
Underlying Technologies

Sensors and Actuators

Sensors collect data about the environment—lIike temperature,
humidity, and occupancy—while actuators execute control actions,
such as adjusting the thermostat.

Connectivity

Connectivity is the backbone of building automation. Whether
through wired connections like Ethernet or wireless technologies
like Wi-Fi and Zigbee, the connected devices can communicate and
operate seamlessly.
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Data Analytics

Machine learning algorithms analyze the collected data to
optimize the building's performance continually. This data-
driven approach enables predictive maintenance, where
problems can be identified and resolved before they become
critical.

Ethical and Environmental Implications

Data Privacy

With the increased collection of data, concerns around
privacy and data security become paramount. Building
managers must ensure that personal data is protected by
following privacy laws.

Energy Resources

While building automation helps conserve energy, the
manufacturing and disposal of smart devices often consume
a considerable number of resources. Therefore, a holistic
view of environmental impact is essential.

The Future of Home Automation in India

With the Increasing penetration of smartphones, widespread
availability of broadband, rising disposable incomes, and
growing technology-savvy young population, the demand for
smart home solutions is on the rise, and home automation in
India is poised for significant growth in the coming years.

The Key trends driving this growth are the integration of
artificial intelligence (Al) and Machine Learning (ML)
technologies into home automation systems. The adoption &
availability of affordable Wireless solutions, that are
retrofittable in any existing structure without needing to make
any changes to existing wiring or structure is further driving
the adoption of home automation solutions. These solutions
allow greater customizations, energy efficiency & enhanced
security solutions.

In addition to urban areas, semi-urban cities are also showing
interest in home automation, driven by the need for
convenience and efficiency in everyday tasks.

The industry has multiple solutions for different market
segments, starting from the uber premium wired automation
systems meant for large villas, commercial spaces, and
Celebrity & HNI homes, to premium wireless solutions
available both in Modular & IOT relay form factors. A range of
cost-efficient sensors both standalone & network enabled for
energy efficiency, occupancy & presence solutions for
residential, commercial & industrial usage.
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Conclusion

Building automation is more than a luxury or a trend; it is a step
toward smarter, more efficient, and more sustainable living
environments. It transforms the way we think about and interact
with buildings, turning them from static shells into dynamic,
responsive entities. However, as we continue to integrate more
advanced technologies into our infrastructures, it is essential to
consider the ethical and environmental ramifications. Careful
planning, ethical considerations, and sustainable practices can
ensure that building automation serves not just us but also future
generations.

In sum, the field of building automation has reached an inflection
point, offering unprecedented opportunities to enhance the
efficiency, security, and comfort of our built environment. But with
these opportunities come responsibilities, and it falls upon all
stakeholders—designers, builders, occupants, and policymakers
—to navigate these responsibly.

With calls worldwide for net-zero greenhouse gas

emissions by 2050, there is increasing demand

for smart and sustainable homes.

Smart homes, which incorporate advanced technology to
optimize energy and resource use, are a promising solution for
achieving sustainable living. They can reduce energy
consumption, enhance indoor air quality, and minimize waste
production. Smart homes can incorporate a range of features
such as automated lighting, heating, and cooling systems,
energy-efficient appliances, solar panels, rainwater harvesting
systems, and home battery storage.
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These technologies contribute to reducing carbon emissions. A
Green Building by Design maybe 10-20% more expensive than a
conventional building but will save 30-40% of operational costs
vs a conventional building India as a nation is heavily dependent
(70%) on thermal energy generation (Coal, Diesel, etc). Also, in
India’s grid, there are extremely high losses of 50-60% In
Transmission and distribution. Every Unit of energy saved or
generated onsite through renewable energy in projects saves 2.5
Units of energy generation at the power plant side and hence
also helps reduce air and water pollution. India with its heritage of
traditional Eco-friendly architecture and Green Buildings can
build on that knowledge with traditional methods of construction.
The Green Buildings we build now will help protect the future of
our children and every new project coming up must strive to be
green in every way possible, many designers have been
consistently working and investing in green building
technologies..

BY MAHESH GHARAT
DGM ENGINEERING AT
ECOFIRST SERVICES LIMITED-
A TATA ENTERPRISE
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THE FIRE CURTAIN A
LIFESAVING SHIELD OF
TECHNOLOGY AND TESTING

Fire, an awe-inspiring and destructive power, has posed a
challenge to civilization for millennia. Fire safety is still the most
important consideration in the built environment. The fire curtain
is an important line of defence, transforming from an apparently
typical divider to a life-saving barrier in an emergency.

This article goes into the realm of fire curtains, looking at their
function in fire safety, the stringent testing requirements that
verify their efficacy, and real-life uses through a captivating case
study.

The Power of the Fire Curtain

A fire curtain is a non-combustible barrier that descends
automatically or manually when a fire is detected. It
compartmentalizes a space, confining the blaze and preventing
smoke and heat from spreading. This precious time allows for
safe evacuation and facilitates firefighting efforts.

Feature Benefits

Fire Prevents fire from spreading to adjacent
Containment areas, protecting lives and property.

Reduces the spread of smoke, improving

Smoke Control | .~ .. : .
visibility and air quality for occupants.

Rapid Automatically deploys within seconds of

Deployment activation, providing immediate protection.
Can be installed in various settings, including

Versatility commercial buildings, industrial facilities, and

public spaces.

Customizable [Available in different sizes, materials, and

Designs colors to match architectural styles.

Low Requires minimal upkeep, ensuring long-term
Maintenance |performance.

Code Meets building codes and safety standards,
Compliance enhancing overall building safety.
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o Life Safety: By compartmentalizing fire, they provide
occupants with valuable escape time and reduce smoke
inhalation risks.

o Property Protection: By preventing fire spread, they
minimize damage to buildings, contents, and surrounding
structures.

e Business Continuity: Minimized damage translates to faster
recovery and resumption of operations.

Types of Fire Curtains:

o Vertically Deploying

e Horizontally Deploying

e Smoke Curtains

o Vertically Deploying: These are the most common type,
descending from the ceiling to create a floor-to-ceiling barrier.

o Horizontally Deploying: They close off horizontal openings
like doorways or corridors.



e Smoke Curtains: Primarily used for smoke control, these These standards define a battery of tests,

curtains prevent smoke migration without necessarily being fire- including:
resistant.
Test Description Standgrd
Parameter Requirement
Resistance . NFPA 80
failure.
Prevents flames from
Integrity passing through the ASTM E119,
) NFPA 80
curtain.
Insulation Limits heat transferto |ASTM E119,
the non-fire side. NFPA 80
Reduces smoke ASTM E119,
The Guardians of Safety: Testing Standards Smoke Control | < sage. NFPA 80
Fire curtains are not a one-size-fits-all solution. Their effectiveness Verifies proper
depends on rigorous testing standards that ensure they meet Drop Test operation and closure. NFPA 80
critical performance criteria. Two key European fire safety
standards for fire curtains are: Release Tests the effectiveness
e EN 1634-1: This European standard focuses on the fire Mechanism of the release NFPA 80
resistance and smoke control performance of fire curtains. It mechanism.
mandates testing for integrity (ability to withstand flames) and Corrosion Evaluates resistance to
radiant heat emission. Resistance corrosion. ASTM B117
e UL 10D: This North American standard establishes the fire
resistance ratings of fire doors and assemblies, including fire Impact Assesses ability to ASTM D5420
curtains. It categorizes curtains based on their ability to Resistance withstand impact.
withstand fire for a specific duration (e.g., 30 minutes, 60 " -
e - el il e
pressure.
e« EN 1569: This standard specifies the fire resistance
performance of fire curtains. It categorizes curtains based on Meeting these standards is crucial as it assures architects,
their ability to withstand fire for a specific duration (e.g., EI30 for building owners, and occupants that the fire curtain will
30 minutes of integrity and insulation). perform as intended in a fire emergency.
e EN 12101-1: This standard focuses on smoke control
performance. It classifies curtains based on their smoke
leakage and heat transfer resistance.
L i 3

 §

BAC E&C 2025

s
4 & 15 NOV 2025 11 "

Stay tunned to know more about BAC E&C 2025! Join INBAC Today!! ~>

Building Automation Community Expo & Connect-Convention is a platform for
three fundamental change makers - Trust, Technology and Togetherness!

1 : i == ey = lml <




Case Study: The High-Rise Refuge

Imagine a towering residential building with hundreds of occupants.
A fire erupts on one floor. Panic and confusion can escalate
quickly. This is where a well-designed fire curtain system can make
a life-or-death difference.

The Scenario: Cityscape Apartments, a newly constructed 30-story
residential building, incorporates automatic fire curtains throughout
the structure. Each floor has a designated fire compartment
separated by fire-rated walls and a vertically deploying fire curtain.
The curtains comply with EN 1569 (EI60) for a one-hour fire
resistance rating.

The Fire Event: A fire breaks out in an apartment on the 15th floor.
The smoke detector triggers the fire alarm system, which in turn
activates the fire curtain on the 15th floor. Within seconds, the
curtain descends, creating a sealed fire compartment.

The Impact:

e The fire is contained on the 15th floor, preventing flames from
spreading upwards.

e Smoke migration is significantly reduced, allowing occupants on
floors above and below to safely evacuate.

o Firefighters have a clear understanding of the fire's location
thanks to the compartmentalization. They can focus their
resources on extinguishing the blaze on the 15th floor without
worrying about further fire spread.

This scenario exemplifies how fire curtains can play a pivotal role in
a high-rise fire emergency. By providing a fire break and limiting
smoke propagation, they buy valuable time for evacuation and
firefighting, potentially saving lives and minimizing property
damage.

Beyond the Standards: Additional Considerations

While EN 1569 and EN 12101-1 provide a robust framework for fire
curtain performance, additional factors need to be considered when
installing a fire curtain system:

o Application: Different building types require varying levels of
fire resistance and smoke control. A high-rise office building has
different needs compared to a hospital or a historical monument
like the Grand Theatre.

¢ Integration: Fire curtains must seamlessly integrate with the
building's architecture and emergency response protocols.

¢ Maintenance: Regular inspection and maintenance are crucial
to ensure the fire curtain remains operational at all times.

Advancements in Fire Curtain Technology
Advancements in fire curtain technology continue to enhance their
effectiveness and usability in diverse building applications:

Smart Integration: Fire curtains can now be integrated with
advanced building management systems, allowing for automatic
deployment and synchronized operation with other fire protection
measures. This integration enhances responsiveness and
coordination during fire emergencies.

NOV 14 & 15, 2025

INBAG BACE& €

Building Connectivity

Welcome to 360 degree stakeholder collaboration
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Enhanced Materials and Design: Ongoing research and
development efforts focus on improving fire-resistant
materials and innovative design solutions. New materials
offer enhanced fire resistance, insulation properties, and
durability, extending the lifespan and reliability of fire curtains
in demanding environments.

Testing Innovations: Innovations in testing methodologies
and simulation techniques contribute to more accurate
assessments of fire curtain performance under realistic fire
conditions. Advanced testing facilities simulate complex fire
scenarios, providing valuable data for optimizing curtain
design and deployment strategies.

Data Visualization: Quantifying the Benefits

A pie chart can effectively showcase the multifaceted benefits
of fire curtains. Here's a possible breakdown:

o Life Safety: This segment represents the primary benefit
of fire curtains - safeguarding lives by preventing fire and
smoke spread.

o Property Protection: This segment highlights the role of
fire curtains in minimizing property damage by containing
the fire within a designated area.

« Evacuation Facilitation: This segment represents the
contribution of fire curtains to safe evacuation by
controlling smoke movement and improving visibility.

o Firefighter Support: This segment showcases how fire
curtains aid firefighters by containing the fire and
improving access to the affected area.

Quantifying the Benefits of Fire Curtain

Summary on fire curtain

In conclusion, fire curtains are more than just theatrical drops.
They are silent guardians, acting as a vital line of defence
against fire's devastating potential. Through advanced
technology, rigorous testing standards, and careful planning,
fire curtains buy precious time and facilitate safe evacuations.
In a world where seconds can mean the difference between
life and loss, the fire curtain stands ready to perform its silent,
lifesaving act. It serves as a powerful reminder that with
foresight and innovation, we can create safer spaces for
ourselves and future generations.

BY RAJKUMAR MANE

MEP HEAD DEVELOPMENT
DEPARTMENT IN  PIRAMAL
REALITY
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BIM IN CONSTRUCTION

BIM In AEC industry

BIM — Seems to be the new buzzword across the real estate
industry - but is BIM only a buzz or is it the new normal. Let's
look at BIM and how it has evolved and what its future.

New age construction practices have been implemented in
several countries like Japan, Dubai, Singapore to name a few,
where smart construction technologies such as 3-D printing,
Internet of Things (loT) sensors, Building Information Modelling
(BIM), drones, modularisation and pre-fabricated construction
has been used extensively to construct transport, social and
commercial infrastructure.

BIM means Building Information Modelling and it presents a new
age collaborative approach on a project starting from design, co-
ordination, construction and management of the building
involving Architects, various engineers, real estate developer’s,
contactors and other associated AEC professionals. Building
Information Modelling (BIM) is widely seen as a catalyst for
innovation and productivity in the construction industry.

Facility
Manager
Erector

General
Contractor

y A

Architect

p 3

Structural
Engineer

a

Fabricator

a

Mechanical
Engineer

&

Detailer

BIM was first introduced in India in the early 2000s, gaining
momentum in the construction industry. The initial adoption was
gradual, with increased awareness and implementation in the
following years.

Over the years BIM as a whole as been evolving. BIM offers a
plethora of features that enhance the construction and design
process. Firstly, it enables parametric modeling, allowing users to
create intelligent, dynamic objects that can be easily modified or
updated. This flexibility empowers architects and engineers to
explore design alternatives and simulate different scenarios.
Another essential feature of BIM is data integration. By
incorporating various data sources such as cost estimation,
specifications, and schedules, BIM provides stakeholders with
accurate, up-to-date information in real-time, enhancing decision-
making and efficient resource allocation. BIM's ability to generate
2D plans, elevations, and sections directly from the 3D model
streamlines the documentation process, eliminating manual
drafting and ensuring consistency and accuracy.

While there are various levels of BIM. These BIM LOD (Level Of
Detail) levels are utilized for different purposes for different types
of projects. Different level of BIM represents a particular level of
“maturity” starting from level 0 to 6. The purpose of BIM levels is
to incorporate relevant and exact information along with the BIM
model throughout the design-build process.

BIM LOD

Level Of Detail



https://www.elogictech.com/services/bim-services

In the current context, there are six different levels of development
that are defined by the American Institute of Architects (AlA).
According to AlA, LOD outlines the design requirements at each
stage.

At LOD 100, which is the pre-design stage, the model consists of
2D symbols and the masses to signify an element’s existence.

At LOD 200, the elements are partially defined by outlining their
approximate quantity, size, shape, and location.

By LOD 300, the elements are defined with exact BIM dimensions
and their relative positions bolstering precision.

LOD 350 describes the information about an element precisely and
outlines an element’'s relation and connection with other
components.

The LOD 400 level outlines the basic information about the
construction of various elements.

By LOD 500, the model begins representing the real-life functions
of elements in a real building. Here are all the levels of
development with their definitions in detail.

odel Cormert LOD 100 LOD 200 LOD 300 LoD 400 LOD 500

peetormance

engineered systems ayElem cor

Table showing the capability of a BIM Model according to LOD level
Global Implementation of BIM

studies have shown remarkable productivity gains in BIM projects,

ranging from 75% to 240%. Recognizing the advantages, such as

cost reduction, increased productivity, and clash detection,

countries worldwide have embraced BIM. Here's a brief overview of

BIM adoption in different regions:

¢ United Kingdom: The UK leads in BIM implementation, with a
government mandate for a minimum of Level 2 collaborative
BIM on all projects.

e Europe: Several European governments and public
organizations have initiated BIM adoption initiatives.

e Netherlands: The Dutch Government Buildings Agency
mandated BIM for public projects in 2014.

e Singapore: The Building and Construction Authority made BIM
submission compulsory for regulatory approval.

¢ India: While BIM adoption has been gradual in India, the BIM
outsourcing market is growing, and the future looks promising.

e China: BIM is still evolving in China and has the potential to
become standardized.

¢ Hong Kong: Hong Kong boasts a high BIM adoption rate,
similar to the UK's BIM standards.

e Australia: Australia is outperforming established countries in
terms of BIM standards and corporate research.

e South America: Various territories in South America have BIM
promotion initiatives.

Join INBAC

Take a self-upgrade capsule

BIM Implementation in India's Evolution
The journey of BIM implementation in India transitioned
from disinterest to recognizing it as a valuable tool, then
to a must-have technology, and now to exploring
advanced BIM applications. Initially, resistance to
change traditional practices hindered adoption, but
gradually, stakeholders started viewing BIM as
indispensable, especially after 2015. As of 2023, the
focus has shifted to advanced BIM applications, although
some resistance still exists.
The Indian government is also pushing for use of BIM for
government projects.
The Indian government's adoption of BIM is motivated by
several factors:
1.Reduced Costs: BIM allows for model-based cost
estimation, enabling accurate project expenditure
estimates.
2.Improved Collaboration and Communication: BIM
enhances coordination and collaboration among project
stakeholders.
3.Better Clash Detection: BIM identifies clashes before
construction begins, reducing rework and unforeseen
issues.
4.lmproved Sequencing and Scheduling: BIM enables
concurrent design and documentation, facilitating quick
adjustments.
5.Increased Quality: BIM tools and cloud technology
enhance control over design execution.
6.Post-Construction Management: BIM's benefits extend
beyond construction for maintenance and repair.
7.Sustainability: BIM predicts a building's energy
consumption, ensuring compliance with environmental
standards.
Some examples of BIM in India are the Surat Diamond
Bourse, Bangalore International Airport, Navi Mumbai
International Airport (Project Underway), Statue of Unity
Surat Diamond Bourse — BIM was used for this project and
led to super visualization, better cost estimation, effective
coordination and better project management

CONNECT COLLABORATE CREATE
Public User & Value
Private enterprise driven

Partnerships centric platform solutions
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BANGALORE INTERNATIONAL AIRPORT (BIAL)

BIAL identified Autodesk BIM 360 as the design and planning of
platform for the construction of the Terminal 2. Bangalore
International Airport Limited (BIAL) — operator of the BLR Airport —
had identified Autodesk BIM 360 (Building Information Modeling) as
the design and planning platform for construction of Terminal 2
(T2). This platform ensured that the entire team is able to access
information — from design, fabrication, and construction to
operations and maintenance — to make informed decisions from a
common point of understanding. BLR Airport is the first
infrastructure project in the country that will be designed, built and
operated across the project lifecycle using an intelligent 3D Design
construction technology.

Statue of Unity

At 182 meters, the SoU is the tallest statue ever built in all of
human history. Capable of enduring windspeeds of over 180 kmph
and earthquakes measuring up to 6.5 on the Richter Scale, it can
withstand the most testing of challenges Mother Nature can throw
at it. And finally, given how it was erected in just 33 months the
SoU is by far the fastest built structure of its kind anywhere in the
world.

The BIM process allowed those working on the project to create
and manage all the information, at every stage of project in a digital
repository. Whether it was engineering drawings, 3D designs,
planning and monitoring, material management, cost control,
document management or clash resolution, the BIM process
facilitated a seamless exchange between key stakeholders every
step of the way.

BIM transformed SoU project management into a fully integrated
effort and enabled designers and engineers to collaborate freely
across geographies and share information about the project in
workable formats.
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Advantages of BIM

BIM TECHNOLOGY

is mere and more popular in

the construction industry

and brings lots of benefits. .
.

There are only some of ~

them in front of you.

Check them out! r

The benefits of using BIM tools and processes can never be

exaggerated. Apart from the fact that

it enables construction companies to execute error-free

projects, the benefits seem to be

endless, but here are a few of the most noticeable one:
1.More accurate and streamlined planning

2.Full project visualization

3.Higher-quality output

4.Reduced errors and rework

5.Reduced the delay in completing a project

6.Easy, real-time access to building information

7.Improved communication across teams

8.Better cost assessments

9. Ability to monitor changes

10. Lowers risks and costs to execute projects

11.Early identification and mitigation of clashes

12.Monitor and track progress during construction

13.Increase productivity, efficiency and accountability

14.Improve occupational safety and health.

15. Competitiveness — better projects and more bids.

Makes planning more precise

Unlike the traditional method of using computer
spreadsheets, BIM helps collect and automate construction
information from the model. This means that manual works
that often include human error are replaced by automated
data generation. Here are some common instances of how
BIM helps in daily construction:

e It helps extract or export material information from types
of material needed, quality, quantity and length, all from
the 3D model.

e |t also helps accurately determine cost estimation. This is
generally derived from the list of materials, and other
information that is on the model.

e The expenses and the necessary payments during
construction are also determined using BIM tools and
processes.

Early detection of a collision

No matter how good a model looks, there is still a chance that
it is not accurate to reality. This

means that while the construction model may look perfect,
site conditions will ultimately be the

one to verify it. This is exactly where the BIM comes in. BIM
helps flush out flaws in the model —

flaws such as potential clashes between the electrical cables,
sewer pipes, etc.



Project visualization

This benefit of BIM refers to project presentation. There are times
when clients sketch how he/she wants their building project to look
like, but at times, the design concepts in their drawings are often
unclear, even to the most qualified employees. BIM enables the
creation of 3D models for easy visualization, making the
presentation easier.

Higher-quality work

To produce a high-quality construction project, a well synchronized
and reliable model is needed. This can be achieved if construction
workers collaborate with the developers distributing the BIM tools
so that the whole project can be viewed in real-time, and be better
executed.

Access to building information is made easy

As people now store information on cloud servers, the era of storing
information or documents in a local disk is gone. The main reason
why cloud storage is more compelling is due to the fact that the
building information stored can be accessed in any part of the world
by authorized personnel. Not only this, but it also helps store data
indefinitely, thereby preventing data loss. Reduction in errors and
the delay in completing a project by using BIM tools, there is a
massive reduction in the number of errors in models and on the
construction site. Errors occur when design offices transfer 3D
models through more manual processes, such as the use of paper.
BIM eliminates these issues by digitizing the information and data
transfer process.

Low risk and cost in executing the projects

A recent study has shown that almost 75% of construction
companies leveraging BIM have seen major cost-savings. For
example, by reviewing the project at an early stage, they are able to
reduce the number of unused building materials and avoid
wastage. Many have also found that BIM also helps to reduce labor
expenses.

Competitiveness

It should not come as a surprise that the companies with
more innovative ideas and skills get hired more frequently.
BIM technology is not an innovation for the future; it is
already here. The adoption of BIM within construction
companies is increasing and is being used as a differentiator
in the industry due to the benefits throughout the project
lifecycle, including post-construction and facility
management.

Increase in productivity

Productivity in the building sector has increased over the
years since the introduction of the BIM process and
accompanying software. The increase in productivity has
been made possible by automating tasks, introducing new
technology into the industry, and the expansion of BIM
practices and competency.

Improves occupational safety and health
Although it's important to build, it is also vital that you build
safely. Before venturing into any building projects, the safety
of the workers should always take precedent. BIM can also
help in occupational safety and health. Before undertaking a
difficult task, a risk and job safety analysis (JSA) is generally
required.

Conclusion

The numerous benefits of BIM have made the use of its tools
a necessity for big and small construction companies. Not
only does it help to detect errors in a building model, but it
also guarantees success and better outcomes on any
construction project. It is indeed a technological evolution in
construction.
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VALUE ENGINEERING -
PROCESS & METHODOLOGY

History of Value Engineering

The concept of value engineering actually started in the 1940s at
General Electric Co. During the second world war, due to
shortage of raw material and rising input cost, The engineers at
General Electric had to find alternative components and raw
materials at lower cost to ensure the continuity of the production
process and without compromising the functionality of the
products.

What started as an accident turned into a systematic process that
not only reduced the Cost of Production but also provided better
final products or better performance. The engineers named this
technique “Value analysis.”

Value Engineering — Definitions and Objectives
VE is defined as :

“An_organized study of FUNCTIONS to satisfy the USER’S
NEEDS with a QUALITY PRODUCT at the LOWEST LIFE
CYCLE COST through APPLIED CREATIVITY”

&

Following other terms are used to describe Value
Engineering :

¢ Value Methodology

This is the “official” term used by SAVE International. It describes
the overall body of knowledge.

¢ Value Analysis

This was the first term used when the process was originally
developed for manufacturing at General Electric Co.

¢ Value Engineering
The term “engineering” was used to identify the process as it is
applied to design and construction to a greater extent.

¢ Value Management
This less commonly used term refers to its application to
business processes.

Objective of VE

Objectives of Value Engineering is analyzing and improving the
value of a project by identifying and eliminating unnecessary
expenses and maximizing its functionality.
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Therefore, The value of a function is defined as the relationship
of cost to performance
Valuemax = Performancemax / Costmin
Any business can add value to its product by cutting down on
cost and/or improving the function without compromising on
customer needs.
e Good” Value is the lowest cost to reliably provide the required
function with essential performance.
e Value is always increased by decreasing costs while
maintaining essential performance.
¢ Value may also be increased by adding specs if customer is
willing to pay for greater performance
¢ Value Engineering is not intended to be used for :
e Cost Cutting
o Design review
e Spec dilution or Scope Reduction
¢ Quality Reduction
Range of Application Of Value Engineering
e« VE applies to everything because every project or process
has many functions
e VE can be applied at any point of the design development
phase
e VE is a problem solving technique
e VE can be used as a technique for developing design criteria
and design standards

Few Common Misconceptions about VE
VE is something_we do all the time.
e No it isn’t. VE requires the application of knowledge at the
right time with the right people.

VE degrades project performance.
e No, If applied properly, it should maintain or improve project
performance.

VE is just another management fad.
e VE is a systematic process and is an essential part of any
business or Project

VE is really just cost cutting
e Really ? Itis not.




Value Engineering vs Cost Cutting

Value Engineering

Cost Cutting

Maintain or improve
performance while
reducing total costs.

Cost reduction often
at the expense of
project quality or
spec

Pre-planned allocation
of time and effort.

Cost reduction is
usually a reaction to
budget overruns.

VE is a highly
structured process

Cost reduction is an
informal process.

VE utilizes an objective
& involves multi-
disciplined team

Cost reduction
generally involves
only a cost
management
personnel.

VE provides an
organized follow-up
&implementation
program

Cost reduction does
not as its one time
exercise

Value Engineering vs Cost Cutting

Identification r
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Analysis % STEP 3
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c Evaluation Q STEP 5
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c Implementation . STEP 7
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Step 1 : Information

The information phase involves gathering project information.
Data is collected and analyzed, The potential issues are broken
down into components, which are elements to be addressed.
This phase also involves identifying the methods that the team
will use to evaluate the progress of the project.

Step 2. Function Analysis

The function analysis phase involves determining the functions of
the project for Value Engineering. The function is defined as the
set targets to be attained.

Each of the identified functions is analyzed to determine what are
the improvements to be made and if a new function is required.
Step 3. Creativity

The creative phase involves exploring the various ways to
perform the function(s) identified in the function analysis phase
and brainstorm alternatives to existing systems or methods that
are in use.

Brainstorming forces people to be creative and allows team
members to speculate on all possible solutions to the problems
presented or alternatives.

Step 4. Evaluation

In the evaluation phase, the merits and demerits of each of the
suggested solutions and alternatives from the creative phase are
listed.

When the disadvantages exceed the advantages, the alternative
is dropped in favor of other solid alternatives. The team performs
a weighted matrix analysis to group and rank the alternatives,
and the best alternatives are selected for consideration in the
next phase.

Step 5. Development

The development phase involves conducting an in-depth analysis
of each best alternative to determine how it can be implemented
and the cost involved.

Team members formulate an implementation plan for the project,
which describes the process to be followed in implementing the
final recommendations.

Step 6. Implementation

Implementation of the final recommended solution begins after
the management’s approval and their inputs.

When implementing the project, the team should ensure that the
primary goal of increasing value is achieved. The actual cost
savings of the project should be determined based on the
implementation.

Timing the Value Engineering Stage

The Project development is a complex process and involves
many stages from conceptualization, design development and
Project execution. Therefore it is important to understand the
stage for carrying out Value Engineering , which will give
maximum outcome .

Below diagram represents the project cycle stage and possible
value engineering benefits comparatively at each stage :



e The best phase for Carrying out the Value Engineering is
during design stage.

Timing the VE

Potential Value Engineering Cost Savings

¢ The Maximum Savings of Value Engineering with minimum
efforts and cost for change is at Concept and Planning Stage
of the Project.

e The potential cost benefits keep decreasing and the cost of
change keep increasing as the project moves to design
completion stage.

Conceptd  Design Final Design / o | e During Mid construction stage of the Project, The Cost of
Planning  Development  Contract Award kel . . . . .
doing any change or doing and value engineering exercise
becomes more than any potential VE benefit. Hence it is not
advisable to do any Value Engineering during the Project
construction stage unless it is related to quality improvement .

Project Life Cycle
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INTRODUCTION

With Artificial Intelligence (Al) and Machine Learning
(ML) penetration across various Industries, the
Construction Industry is no exception.

The recent advent of Al in construction has changed
the industry landscape and this is just the beginning.
The potential of harnessing the power of Al to optimize
processes, identify trends, and improve efficiency and cost-
effectiveness to facilitate decision-making is not a distant dream
anymore. The same is already underway across various sub-
sectors of the industry.

With efforts and several implementations underway, integrating

the Construction Industry with Information Technology is soon
going to revolutionize the industry.
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CURRENT SCENARIO: PARTIAL PENETRATION OF Al IN
CONSTRUCTION INDUSTRY

Despite the penetration of technology, most construction projects
experience delays and cost overruns.

The Ministry of Statistics and Program Implementation,
Government of India has reported that out of 782 construction
projects in India monitored by it, a total of 215 projects are
delayed with the time over-run ranging from 1 to 261 months, and
9 out of 10 Projects experience cost overruns.

Major factors contributing to delays are inexactitude planning,
unrealistic scheduling, improper budgeting, and selection of
wrong partners (Architects, Consultants, liaison agencies,
Contractors) for the Project.

Some of the common mistakes are listed below:

e Planning and Scheduling: Considerably less time is
considered for Planning & Design leading to cost overruns,
escalation, and variation during the Construction Stage.
Unrealistic schedules are prepared leading to efficiency loss,
burn, and inferior deliverables at higher prices.

¢ Value Management: Little or no emphasis is given to Value
Management and Value Management is often associated
with Cost Cutting leading to the need for redesigning and
quality loss later. Key critical factors such as Efficiency,
Product requirement, Risk Analysis, etc. are often
unintentionally or deliberately ignored leading to cost
overruns, delays, and other damages. Initial spending is often
prioritized over long-term benefits due to sustainable,
environment-friendly, and superior-quality products.

¢ Procurement: The conventional route is followed widely
irrespective of the type of Project, location, and analysis of
market conditions leading to little or no innovation in the type
of contractors, methodology, and segmentation. Factors such
as Economics of Scale, Past Learnings, Capacity Utilization,
Supply Chain Efficiencies, Input Costs, etc are often willfully
ignored in the absence of implementing learnings from
previous projects.

THE ROAD AHEAD: EMBRACING Al
CONSTRUCTION INDUSTRY

Any major construction project comprises five (5) major stages.
We try to understand the importance of how and what Al can
benefit at each stage.

IN THE



Pre Construction Stage

Effective budgeting ensures the financial viability and success of
real estate and infrastructure projects. It provides a framework for
allocating resources, managing costs, and achieving project
objectives within specified timeframes. It also in many cases
facilitates in deciding the feasibility of investing in a project. A well-
prepared budget enhances transparency, minimizes financial risks,
and facilitates informed decision-making throughout the project
lifecycle.

The primary component of any project construction budget
encompasses costs related to materials, labor, equipment, and
overhead expenses incurred during the construction phase. With Al
Penetration, Cost can be forecasted based on past material and
labor trends, escalation, location of the project, type of project, and
procurement strategy adopted for the project.

But Cost is derived from quantities and quantities are derived from
the design. A good and efficient design can make the project more
sustainable, cost-effective, and in some cases also time effective.
Al based on the data of previously gathered data can help in
analyzing key co-efficient and consumption factors and provide
valuable insights into the project's feasibility, efficiency, and
financial performance. This can be further utilize to draw the out
line to achieve efficient product design.

These include but are not limited to:

e Forecasting consumption of various raw materials such as
concrete, steel, and shuttering based on historically synthesized
data of similar nature of the projects.

e Based on historical data, Al can also provide insights and
recommend optimal equipment based on cost-efficiency in the
selection and capacity of high-side equipment (Chillers,
Transformers, Pumps).

e When the design is in the preliminary stage, Al based on past
data can also forecast quantities of key materials such as paint,
flooring, facade, cables, pipes, detectors, etc. This at a later
stage can also be compared and with the help of machine
learning be further optimized for future requirements.

e Al can also help analyze certain key ratios such as Saleable
Area/ Total Construction Area, Tower Construction Area / Total
Construction Area, Non-Tower Construction Area / Total
Construction Area, No. of Car Parks / Non-Tower Construction
Area, etc. These ratios may not directly affect the construction
budget but can greatly impact the project's bottom-line
profitability. In certain scenarios, it may be prudent to allocate
additional funds towards construction costs if doing so
enhances project efficiency and long-term viability and Al and
ML can facilitate in providing insights on the same.

Construction Phase:

Al enables real-time monitoring of project progress, cost, and labor
productivity. For instance, Al can predict potential delays due to
weather patterns and recommend adjustments to the construction
schedule.

It can also predict potential cost overruns. This allows for proactive
decision-making and course correction before issues escalate. It
can also support in predicting cash flow based on project progress.

The construction industry faces a critical challenge: a shortage of
skilled labor. This scarcity drives up labor costs and makes it
difficult to find qualified workers for specialized tasks. Al can help
mitigate this challenge by:

e Labor Productivity Tracking: Al can analyze worker activity
data gathered from wearables or project management software
This allows for the identification of areas for productivity
improvement.
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By optimizing task allocation and minimizing wasted time, Al
can ensure that skilled workers are utilized efficiently.
o Skills Gap Identification: Al can analyze historical data

on project types and their associated labor requirements.
This allows companies to predict future labor needs and
identify potential skills gaps well in advance. Based on
these predictions, companies can develop targeted

training programs to upskill existing workers or source

skilled labor from other regions.

o Al-powered Collaboration Tools: Language barriers
and communication breakdowns on construction sites can
be costly and hinder
translation tools and virtual collaboration platforms can
bridge the gap between geographically dispersed teams

and overcome

language barriers,

project progress. Al-powered

fostering better

communication and collaboration.

e Labor

and Manpower

Tracking: There may be

instances where skilled manpower is available at a
certain project but idle for some duration while there is a
peak requirement at another project. Al can help bridge

this gap.
Impact of Al on Major Construction Cost
Drivers
. Traditional
Cost Driver Al-powered Approach
Approach
. Analyses historical data to
. Relies on .
Equipment . recommend optimal
. experience .
Selection L equipment based on cost-
and intuition L
efficiency.
Reactive Predictive maintenance
Equipment approach - [based on sensor data to
Maintenance |repairs after | minimize downtime and
failure repair costs.
Limited Tracks worker activity to
Labour visibility into |identify areas for
Productivity | worker improvement and optimize
activity task allocation.
lelt?d Predicts future labour needs
foresight .
Labour . based on project type and
. into future |, . . )
Scarcity identifies potential skills
labour aps
needs gaps.




In-Use:

Al algorithms can analyze data to predict equipment failures before
they occur. This allows for preventative maintenance, minimizing
unplanned repairs and costly downtime. Imagine receiving an alert
that a specific piece of equipment needs a specific part replaced
before it malfunctions, avoiding project delays and increased labor
costs.

End of Life:

End of Life of a project means the project has completed the total
life cycle and may either need a major revamp or complete
closeout. Al can forecast the same based on the condition of the
structure and equipment. Final data such as total cost of ownership,
construction, and maintenance involved, the carbon footprint of the
entire project, etc are collected in this stage which later acts as a
guide and data set for upcoming projects.

WAY FORWARD WITH Al IMPLEMENTATION:
While Al offers a wealth of benefits, construction companies must
be prepared for its integration. This involves:

e Investing in the Right Technology: Selecting Al solutions
specifically designed for the construction industry is
crucial.

e Data Infrastructure Development: A robust data
infrastructure is essential for collecting, storing, and
analyzing data effectively.

e Building Data Expertise: Upskilling the workforce to
understand and utilize Al-generated insights is necessary.

By embracing Al in data management and trend analysis,
construction companies can gain a significant competitive
advantage. They can optimize costs, make informed
decisions, and ultimately deliver projects on time and within
budget. The future of construction is data-driven, and Al is
poised to be the driving force behind this transformation.
While this report covers certain elements of how Al
integration is going to change the construction industry, the
possibilities are endless, and it will be worthwhile to see how
and what Al is going to bring to the table in this industry
which has shied away from adopting changes especially in
the technological front due to high initial cost.

BY DHANANJAY B. MANDE
COUNTRY DIRECTOR - WTP
COST ADVISORY SERVICES
INDIA PVT LTD
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REVOLUTIONIZE THE FUTURE OF BUILDING AT OUR FLAGSHIP IN-PERSON EVENT

Building Automation Community
Expo & Connect-Convention

14 & 15 NOV 2025

Stay tunned to know more about BAC E&C 2025! Join INBAC Today!!

Building Automation Community Expo & Connect-Convention is a platform for
three fundamental change makers - Trust, Technology and Togetherness!
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ALIDATED INFRASTRUCTURE FOR TECHNOLOGICALLY ADVANCED LIFESPACES

"India's first certification for Building's digital infrastructure, connectivity and
technological capacity"

VITAL'’s history is one of global-firsts. As a business that champions cutting-edge technology,
VITAL provides the only two certifications that rate a building’s digital infrastructure, connectivity and
technological capacity. VITAL is a leading building technology company assessing and improving
digital connectivity and smart technology within homes and offices around India.

At its core, VITAL provides clarity about the buildings in which we live and work. VITAL assesses a
building’s digital infrastructure and certifies its future-readiness through a refined digital lens.

VITAL doesn'’t just measure a building’s technology at face-value, but considers how to better-
connect those living and working within the building itself, so our transition into the future is as
smooth as possible. Whether it's commercial or residential, an occupied building or a new
development, a certification from VITAL will help set you apart from your competitors, and promote
your building's digital connectivity and smart capabilities.

THE PURPOSE OF THE SMART DIGITAL INFRASTRUCTURE BUILDING RATING SYSTEM IS
TO:

1. Guide the Development of Smart Buildings: Provide a clear framework for integrating digital and
smart technologies into building design, construction, and operation, ensuring these technologies
enhance performance in areas such as energy management, indoor environmental quality,
occupant comfort, and building automation.

2. Assess and Certify Building_Intelligence: Establish a standardized methodology for evaluating the
digital and smart capabilities of a building, including how well its infrastructure supports data-driven
decision-making, automation, and sustainability.

3. Promote Sustainability and Efficiency: Encourage the adoption of digital technologies that
optimize resource usage (energy, water, and waste), reduce environmental impact, and contribute
to a circular economy.

4. Enhance Occupant Experience and Well-Being: Focus on the human-centered aspect of smart
infrastructure by ensuring that buildings adapt to the needs of occupants, improve comfort, safety,
and health, and offer seamless connectivity and services.

5. Ensure Future-Proof Design and Scalability: Provide guidance on designing buildings with flexible
and scalable digital infrastructures that can evolve with future technological advancements and
changing user needs.

6. Align with Climate NET ZERO and Smart City Goals: Support global efforts to create a NET
ZERO environment with more sustainable, livable cities by encouraging the integration of smart
infrastructure in buildings that align with smart city initiatives and climate action goals
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SCOPE: MULTI-ASSETS
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DRR Digital Readiness + RESILIENCE 10
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LSS Life Safety & Security 10
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CS&lI0 Cybersecurity & Interoperability 4
ITS Innovative Technologies and Services 6
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50-59
Silver 60-69
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"INDIA'S FIRST CERTIFICATION FOR BUILDING'S DIGITAL INFRASTRUCTURE, CONNECTIVITY
AND TECHNOLOGICAL ADVANCEMENT "

Is your building really Smart, Connected, Interoperable and Data Driven?
To know more write to: support@thevital.org or sakhee@thevital.org




Building Technology BizBits Team

Dr. Amit Chaudhari

Dr. Amit Chaudhari, a grounded leader at KPM Engineering Consultants, known
for his approachability and noteworthy achievements. With a down-to-earth
demeanor and a wealth of experience, holds a doctorate and master's degrees
in management and engineering respectively. My certifications, including

CFPS, PMP, and LEED AP, reflect the dedication to excellence. My passion is in
designing sustainable infrastructure that positively impacts everyday lives.
From India's tallest building to its largest township, my experience embodies
values like climate resilience and energy efficiency, making a real difference in
urban communities.

Sakhee Chandrayan A

22+ years industrial experience leading global teams for product strategies,
businesses and customer experience focused on enterprise-scale software for
sustainable building solutions and open standards and protocols. She has been
engaged in the techno-social movement in India by bringing together visionary
industry leaders to create an ecosystem for sustainable growth and
interdependence empowering Smart Infrastructure in India.

Dipti Inamdar

With 4+ years of dedicated experience in the Human Resources field and an
extensive background spanning 8 years in the dynamic Media and
Entertainment industry, currently working with INBAC Association as
operations Executive.

Aparna Inamdar

Working as Operations executive at INBAC Association. With commerce
background, bring expertise in process optimization. Exploring new domains
like social media publication.

Anukriti

Total of 6+ years of experience in ELV and Building Automation products.
Currently working as Sales Co-ordinator in Jay & Co. India Pvt. Ltd.

Statutory Note

The articles published in the magazine are the ownership of respective
writers.The images used are provided be respective writers, the magazine
bears no ownership with any content printed. The publisher does not bear any
legal responsibility of publication of any copyrighted content provided by the
individual writer. This publication is for knowledge sharing and not for any
commercial aspiration and usage.



