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ABSTRACT 
The concept of green building has created an immense importance in a developing country like India. The theory implies in 
minimizing the wastage and cost of construction. Green building is an eco-friendly component based on REDUCES, REUSE, 
RECYCLE methods. The performance of building is enriched with advanced automation by using PLC and SCADA. Controlling and 
monitoring action in a green building is done by dedicated software and sensors. Thus, the building management system 
minimizes energy consumption and maximizes indoor comfort, making it a valuable tool for sustainable design. 

 

KEYWORDS: SCADA-supervisory control and data acquisition, PLC-programmable logic controller, BMS-building 

management system, IR-infrared, LED-light emitting diode, automation, relay and SMPS-switched mode power supply.  
 

INTRODUCTION 

 

Green building is the practice of the efficiency with which building and their site uses energy, water, 

material and of reducing impacts on human health and the environment for the entire life cycle of the building. 

New technologies are constantly being developed to current practices in creating greener structures. The 

objective of such green buildings overall impact of the built environment on human health and natural 

environment by 

 Using energy, water and other resources efficiently 

 Protecting the occupant health and improving staff productive 

 Reducing environmental degradation and pollution 

In order to make the green building a smarter one, automation is been initiated in that building .A good 

building automation system can help reduce your operating costs. But in addition to energy management, a BAS 

adds automated control and management to other building operations, such as fire and safety, security, and 

elevator. Automation helps to reduce the energy consumption and the operating cost [1]. For complete control of 

the building, a proper SCADA implementation and the optimization strategy has to be build. For better 

communication and efficiency a proper channel between the Communication protocol and SCADA has been 

designed [2]. 

There are many ways to automate the building, focusing in no use of man power and accurate process. In a 

building all the services cannot be fulfilled by the mankind everywhere, but it can be done by automation. The 

comfort and efficient life of human requires with less economy which can be manipulated by the process of 

automation. 

A home automation system provides an integrated unit for security and door opening/closing operations. 

The security system is enriched with digital password display to prevent the trespassers. In this paper door 
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automation, light automation, temperature based fan actuation, soil-moisture based irrigation, rain water filtering 

for drinking purpose and solar charging/discharging concepts are done. These concepts help in minimising the 

power consumption and thus provide a pollution free environment. 

Soil-moisture based irrigation, rain water filtering for drinking purpose and solar charging/discharging 

concepts are performed in SCADA, the entire operations are been controlled and monitored in a graphical view. 

When the soil moisture rises above 40%, the sprinkler system starts sprinkling the water around the garden. 

There by it creates a sustainable development by conserving the water resources when not in use. 

The rain water collected in the tank is been purified for drinking purpose. Without filtering, the water can 

be used for watering the plants and other domestic purposes.. 

The paper is organised as follows. In the section Ⅱ system design and architecture are been described. In 

section Ⅲ the advantages of the proposed system are been discussed. In section Ⅳ result of the proposed system 

are described. And finally the conclusion of the paper is made in section Ⅴ. 

The green building management system consists of five parameters which are controlled by the PLC and 

SCADA. They are as follows 

 Door automation 

 Light control 

 Temperature based fan actuation 

 Rain water harvesting 

 Soil moisture based irrigation 

    

Hardware Design: 

The fig 1 below shows the hardware design of the proposed system. This system encloses five controlling 

operations in it, which are as follows. The hardware application of the controlling parameters in the building are 

described briefly. 

 

 
Fig. 1: Block Diagram of green building 

 

The internal wiring connection of the proposed system is shown in fig 2. It encloses the wiring of SMPS, 

relay, MCB, IC 7809 and fuse connector. The internal connections are further connected to PLC using I/O 

connector and also to the power supply. 

 

 
Fig. 2: Hardware circuit connection of the building 
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A. Door Automation: 

When a person enters the main door, IR sensor detects the person and asks for the password to open the 

door. If the entered password matches the predefined password then, the door opens. IR sensor behind the door 

checks the person entered the hall and activates all the lights and fan [3]. DC gear motor is used for the forward 

and reverse action. 

 

B. Light Control: 

Internal and external light control is achieved by 5v LED and IR sensor. 4 LEDs are used at various parts in 

the building. The lights get activated when the person approaches respective rooms of the building. The internal 

and external light works on the principle of IR sensor. If the person leaves the hall and enters the room1, the 

light in room1 gets ON. At the same time the light and the fan in the hall get OFF. 

 

C. Fan Actuation: 

The fan gets actuated in room1 based on the inside and outside temperature. Humidity sensor LM235 is 

used to sense the temperature which has a sensing temperature range up to -40oc to 125oc [4]. If the inside 

temperature raises, then the fan exhaust the inside temperature and sucks the outside temperature in. 

 

D. Rain Water Filtering: 

The rain water collected in the tank is filtered and used for drinking purpose. Without filtering the rain 

water is used for irrigation and other domestic purpose. The level of the water in the tank is monitored through 

the SCADA. 

 

E. Soil Moisture Based Irrigation: 

When the soil moisture rises above 40%, water gets sprinkled from the sprinkler to water the plants. If the 

moisture drops below 40%, the sprinkler gets turned OFF. So that water collected in tank remains sustained for 

a while. 

 

I. Software Design: 

A. PLC: 

Programmable Logic Controller (PLC) is a digital computer used for the automation of electro-mechanical 

systems in domestic and industries. PLC consists of a microprocessor which is programmable one. The program 

is written on a computer and is been transmitted to PLC via buffo cable. These programs are stored in a non-

volatile state of a PLC. During the transition of relay control to PLC, the hard wired relay logic is exchanged 

with the program fed by the user. A visual programming language known as ladder logic diagram is been 

created to program the PLC [5]. 

 

B. Scada: 

Supervisory Control and Data Acquisition is a software application program used for real time applications. 

SCADA is used in power plant, automobile industries, oil and gas refining, transportation, water and waste 

control. SCADA system consists of hardware and software components. The hardware gathers and feds the data 

into computer with has the SCADA software. The computer processes information obtained from PLC and 

presents it in a sequential manner. SCADA records and logs all the data into a file stored on a hard disk or to the 

printer. The control may be automatic, or initiated by operator commands. SCADA is one of the cost effective 

solutions for improving reliability, increasing utilization, increasing efficiency and saving cost. 

 

C. Interfacing: 

RS 232 cable is used to interface the PLC with PC. RS-232 is a standard for serial binary data 

interconnection between a DTE (Data Terminal Equipment) and a DCE (Data Circuit-terminating Equipment). 

It is commonly used in computer serial ports. Thus the USB to DB9 and DB9 to PLC convertor cable is used to 

communicate PC with PLC. 

 

Benefits Of The System: 

A. Pollution Free Environment: 

• Eco-Friendly 

• Better temperature and humidity control 

• Comfortable living and working environment 

 

B. Energy Savings: 

• Eliminates and necessary system operation 

• Helps to use the optimum energy usage 
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• Provides the energy usage data exactly 

 

C. Effective Control System: 

• Alerts the user when the operations are not performed correctly 

• Reduces trouble shooting 

• Provides remote access 

 

D. Consolidate Control: 

• One point centralized operation 

• Reduces time and resources 

• Easy operation 

 

E. Maintenance Saving: 

• Efficient control system 

• Longer life 

• Avoid expensive failure 

 

Results And Observations: 

 

 
Fig. 3: Main Door of the green building 

 

In the fig 3 shows the main entrance of the house. An LED light is placed near the door which gets activated 

whenever the person approaches near the door. 

 

 
 

Fig. 4: main door status in SCADA window 
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The status of the main door is shown in fig 4. This shows all the respective operation taking place at the main 

door. Digital password screen is enabled to enter the password. 

 

 
Fig. 5: hall of the green building 

 

The graphical image of the hall is shown in fig 5. It comprises of a two LED and a fan which gets turned ON 

when the person enters the hall. 

  

 
 

Fig. 6: hall status of the building 

 

Fig 6 displays the status of the components which gets actuated according to the condition. It shows the 

number of person present in the hall. Similarly every room status are displayed in the same manner. 
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Fig. 7: room1 of the green building 

 

The operation of the room1 displayed in the fig 7. 

 

 
Fig. 8: indoor vs outdoor temperature control of room1 

 

The fan actuation based on the inside and outside of the building is been proposed in fig 8. When the 

temperature inside the room gets raised above 40oc, then the exhauster sucks out the hot air and makes the room 

cool. 

 

 
 

Fig. 9: top view of entire building 
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The top view of the entire building is shown in the fig 9. When the pulse gets generated, the indication can be 

viewed on the SCADA screen. 

 

               
 

Fig. 10: rain water harvesting tank in SCADA window 

 

Fig 10 displays the rainwater storage, filtration, solar charging and sprinkler system for irrigation.  

 

 
Fig. 11: overall status of the building 

 

The overall status of the green building is shown in the fig 11. The operation taking place in each room and 

the outdoor operations can be viewed in the overall status screen. 

 

Conclusion: 

Thus, the green building management system minimizes energy consumption and maximizes indoor 

comfort, making it a valuable tool for sustainable design. These actions are achieved by the help of PLC, 

SCADA and sensors. 
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