Developing An IoT-Based Infrastructure To Promote Green Building Practices
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Abstract:

Green Buildings are modern day Infrastructures which are widely implemented to promote Sustainable
Growth and Effective Development of the Society. A building is said to be a Green Building if it obeys
the criteria of Reducing Green House Emissions, Using Renewable Sources of Energy, and efficient use of
Energy supplied, Environment Friendly at any Climatic Control, Protecting Peoples Health and Increasing
their Productivity. Internet of Things plays a vital role in modern day Green Building Practices which
enabled new upcoming technologies which further helped Engineers to Design and build up an loT-Based
Green Building supervision System and using 5G Technology aiming to Reduce Carbon Emissions
coming from the building, Enhance Energy Efficiency, Use Smart Lighting Technology, Develop an
Environment Friendly Climate/Air Control System, Construction of Green Roof Low Energy Buildings to
regulate Impact of Temperature on it, Developan IoT-Cloud Platform to maintain Data fetched from

different IoT devices in operation and trustworthy Routing road map for a Green Network.

Keywords: Internet of Things, Green Building Practices/Management, Carbon Emission Reduction,
Building Management System, loT-Based Cloud Platform, 5G Technology, Energy Efficiency, Low
Energy Buildings, Green Roof, IoT Smart Meter, Smart Lighting, Smart Energy Building, Environment
Friendly, Climate/Air Control.



1. Introduction

The concept of Green Building combines the Natural and Man-Made infrastructures
together for Enhancing a Better Life for Humans. It is now possible to construct a futuristic
building covered with lush green forests around its walls that will be an example of Sustainable
Development with the vision of Internet of Things. A crucial area of IOT research is green
building[1]. The most crucial element in ensuring global sustainability is energy efficiency for
green buildings. Most green buildings use real-time location-based control over the structure to
achieve power effectiveness because lighting accounts for the majority of a building's carbon
emissions and energy use compared to other elements. Again the major factor of energy
consumed in the building is by air conditioning and ventilation which further becomes a major
source of carbon emissions[2]. Every energy-consuming device can be connected to IoT for
information exchange to have specific data. Similarly with the assist of IoT, the reflective glass
of building can be adjusted automatically when the direction of sunlight changes, the air, power
ventilation system can be adjusted automatically and the water circulation system can be
controlled by using such IoT technologies. The elementary principle of green building, which is
to use as diminutive energy as achievable is still paramount, as is the comfort of the structure's
occupants. Numerous rating models are utilized to assess green buildings along with rate
numerous think tanks locally due to concerns about carbon footprint reduction, sustainable
improvement promotion, socio-economic responses, and green responses [3]. The IoT and 5G
networks program's green building invents is a solution to address the important confront present
in today's reasonable economy. Various nations have created their own appraisal techniques by
choosing their own parameters or changing those of other nations' instruments. Buildings are
intricate systems, and a variety of factors can influence how much energy is used overall in
various structures. Furthermore, there aren't many clever ideas in typical buildings. It is
important to track actual energy consumption data and identify key drivers and trends using

methodical modeling and analysis for various building types. These findings can be used to



develop suitable methodologies and tactics for developing an IoT-based networking system that

will improve the energy efficiency of both "green" furthermore "non green" buildings[4].

2. Objective of the research
1) Monitoring of energy use and production: Using communication networks, the use and
production of energy are tracked at various granularities, together with the entire structure,
individual floors, labs, rooms, departments and residents.
2) Energy modeling and evaluation: from first to last offline modeling and estimate, the
patterns of energy use as well as potential influencing factors are determined, together with
the magnitude of their effects.
3) loT system to implement realistic modifications and plan adjustments: The modeling and
estimate results are used to pinpoint the building's primary energy sources, make necessary
corrections, and come up with energy-saving plans. To implement the plans and accomplish the
objective, an loT-based networking system has been devised and prototyped.
Mechanism of IoT
The Io Tmechanism is made up of a number of components, including identification,
message, computation, sensing, services, and semantics.
» classification is the most crucial step since it guarantees that the
requestedinformation or service will reach the right address.
* Sensing is concerned with gathering information from various sources, which is
subsequently transferred to data canters|5].
* |oT communication combines disparate components to provide specialized
services.Commonly used forms of communication include Wi-Fi, Bluetooth, etc.
» Services can be pervasive, collaborative, or centered around identity or information
aggregation.
* Semantics is concerned with the intelligent collecting of information to make

decisions.
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Figure 1- Conceptual Approaches towards a Green Building
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Figure 3- Circuit Diagram of the energy meter using arduino uno in Tinker Cad
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Figure 4- Block Diagram of Conventional Meter

Table 1- Calculation of Energy using Conventional Meter.

No of Initial Final Difference (Final- Total Units in
Weeks Reading Reading Initial) kwh

1. 760 777 17 17

2. 777 790 13 30

3. 790 815 25 55

4. 815 838 23 78

Total units in kwh consumed in one month 78 units in kwh.
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Figure 5- Block Diagram and Table in comparison to IoT smart meter and
Conventional Meter

Table 2- Calculation of Energy using loT Meter.

No of Initial Final Difference (Final- Total Units in
Weeks Reading Reading Initial) kwh

1. 470 480 20 20

2. 480 495 15 35

3. 495 511 16 51

4. 511 521 10 61

Total units in kwh consumed in one month 61 units in kwh.
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Figure 7- Block Diagram Description For loT Enabled Green Building By DifferentSensor

Fusion

To promote Green Building Practices, we can implement an IoT based module which is
described in the above figure. In this module all the sensor like motion, humidity, temperature,
noise and light are interfaces with the Raspberry Pi Arm Processor. From the signal taken
through the sensors we can take data through Arduino that can be further taken by the Raspberry
Pi through Software[6]. Considering different cases like Day/Night, presence of any body in a
room, comparing threshold value of humidity and temperature, all the different home appliances
will regulate the electrical power consumption. We can also remotely control all the appliances

working from far distance through any mobile.
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The combination of 5G-IoT and cloud improves the energy efficiency in industries,

Healthcare, and smart city

To guarantee that 5G uses the least amount of power feasible, it is crucial that it is implemented
intelligently. Dynamic, Al-powered processes to turn off base stations when not in use or to only
allocate network resources when needed by an application in various industries, the healthcare
sector, smart cities, etc[7].

5G could revolutionize different spikes in manufacturing

* Cloud control of machines, which virtualizes conventional programmable logic
controllers (PLCs) in the cloud, enables machines to be forced wirelessly in genuine time
at a fraction of the current rate and power using up[8].

* Augmented reality, which supports streaming of first-class instructions to workers or
robots on the shop floor, which guides them through complex processes

*  Perceptive artificial intelligence (Al) eyes on the factory floor with real-time data
flowing to the cloud to assist live video analytics, decreasing errors, wastage, downtime,
and power consumption[9].

* Quick decision-making, with 5G enabling the rapid ingestion, processing, and use of
enormous amounts of data.

* Shop-floor IoT — Unlike 4G and Wi-Fi, 5G can enable elevated connection capacity with
tens of thousands of sensors, allowing for the large-scale processing of industrial data.

A foundation for a green smart city with a wide range of technologies, services, and
procedures

e Parking, traffic, and congestion are all aspects of traffic and mobility management.
Roadway illumination a highway's state fleet monitoring Snow levels, floods earthquake
risks

* Management of infrastructure and utilities, including garbage collection, silo stocks, and
tank levels in the water leaks in pipes or water flow leaked gas.

* Management of interior and public spaces: Energy and water usage Audible levels
Pollution of the air and water radiation risks Snow levels, weather predictions Mobile
device and user location inside a building (temperature, smoke, etc.) Asset placement
Water and energy distribution Power efficiency[10].

e Disaster prevention and environmental restoration Audible levels Pollution of the air
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5G implementation for remote CT consultation and the Covid-19 epidemicThe

electronic reaction to COVID-19:

* Numerous facets of people's life now face unprecedented difficulties as a result of the
ongoing COVID-19 pandemic. Given the demands for social distance and the need for
patients to continue obtaining medical advice in real time despite physical constraints, it
has, for instance, offered even more urgent push for digitalization in the provision of
healthcare.

A CT consultation with 5G support:

* It is common practice for doctors to use CT scans to aid in the diagnosis of patients'
ailments and to assist them create effective treatment programmes[11]. Four medical
specialists can now conduct remote consultations thanks to the implementation of 5G.

3. Extra Security features of green building practices:

In order to secure the security and wellbeing of residents while retaining a focus on
environmentally friendly and sustainable practises, green buildings contain a variety of security
systems. Advanced access control systems, such as biometric authentication and smart card
access, which prohibit unauthorised entry and improve overall building security, are one of the
main security elements. Modern fire detection and suppression systems are also included in
green buildings, allowing for quick emergency response and early warning. CCTV surveillance
and monitoring are used to keep an eye on building grounds and to foster a secure environment.

Furthermore, well-lit common areas lower the danger of accidents and criminal activity
thanks to motion sensors and energy-efficient lighting systems. The structural integrity of the
structure is increased by the use of sustainable and long-lasting construction materials, ensuring
resistance to natural disasters and outside threats. These safety features are included into green
buildings to provide residents with a secure and healthy living or working environment that is in
line with their commitment to environmental responsibility.[12]

4. Result

The applications IoT enabled techniques for managing various of a Green Building shows
Effective and Sustainable outcome for future. The study in this field will develop different
energy management systems that will help in reducing energy consumption and electricity bills
in future. The work on this paper can be further extended in the areas of widespread deployment

of IoT Systems by using real time systems and analysis which would be more interesting and
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challenging for developers to work precisely on it. Sensors are best to find flaws and

maintenance of appliances, new implementation techniques for constructing a detailed model of

smart IoT meter for tracking of various appliances of the building and then design suitable

techniques to optimize electricity consumption. It is necessary to present more qualitative

analysis in performance with the case studies with the existing buildings as mentioned in the

literature review and have a detailed analysis on the energy consumption of the building.
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5. Conclusion

The whole idea of Green Building Practices using IoT is very confronting. It’s now
emerged as arapid development in construction technology and need for the world
so as to save resources. Considering this the design will work on the values on
temperature, humidity, light intensity and will work according to it. Green Buildings
cover vast topic of systems and technologies and we have just implemented only a
simple framework. So working further of it will help in reducing energy
consumptions, carbon emissions in different buildings for existing and futuristic.
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