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ABSTRACT 

 Wireless sensor based control has drawn attention of many industries because of reduced cost, easy mobility, easy maintenance, 

power, management etc. wireless sensor based system have been deployed in industries, army and in household for various 

application such monitoring,maintainance,securityetc.In this paper we discuss the use of wireless sensor technology (zigbee)for 

energy conservation, in which sensor are deployed to sense and monitoring the environmental condition and take decision based 

on the inputs from the various sensor.  Zigbee is used instead of Bluethooth as Zigbee devices are 2.5-3 times more fficient than 

those working at Bluetooth. Also Zigbee consumes less power as compared to bluetooth. 

Keywords :- Passive Infrared (PIR), Field of View (FoV),  Radio Frequency (RF), Milliampere (mA),Wireless Sensor Network (WSN).  

 

1. INTRODUCTION 

Wireless sensor networks (WSNs) have gained increasing 

attention from both the research community and actual users. 

As sensor nodes are generally battery-powered devices, the 

critical aspects to face concern how to reduce the energy 

consumption of nodes, so that the network lifetime can be 

extended to reasonable times. In this we first break down the 

energy consumption for the components of a typical sensor 

node, and discuss the main directions to energy conservation 

in WSNs. Then, we present a systematic and comprehensive 

taxonomy of the energy conservation schemes, which are 

subsequently discussed in depth. Special attention has been 

devoted to promising solutions which have not yet obtained a 

wide attention in the literature, such as techniques for energy 

efficient data acquisition. Finally we conclude the paper with 

insights for research directions about energy conservation in 

WSNs. 

                        Wireless sensor based control has drawn 

attention of many industries because of the reduced cost, easy 

mobility, easy maintenance, power management etc. Wireless 

sensor based systems have been developed in industries, army, 

and in household for various application such as monitoring, 

maintenance, security etc. In which sensor are sense and 

monitor the environmental conditions and take decision based 

on the inputs from the various sensors 

 

1.1 Necessity 

               Now a days there are lots of areas where energy 

consumption takes place in very large manner. In large 

industries, hotels, hospitals etc. energy use in bulk. so it is very 

necessary to save the energy consumption .using this system 

we save the energy  in large industries. 

  

1.2 Objective 

The objective of this system is to save energy consumption in 

large industries using very small system. the cost of this 

system is also very less so our aim is satisfy here.  Our 

objective is to install this system in many industries and save 

the energy 
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1.3 Motivation 

In the current era where power is a big issue it is tough to live 

with heavy gadgets that work on high power consumption, so 

we are developing a system which has less power consumption 

itself to reduce the power consumption in many areas. 

2. SYSTEM OVERVIEW 

2.1 Sensing Unit 

The sensing unit comprises of a micro-controller, PIR sensor, 

ambient light sensor, load on duration controller and the 

zigbee transmitter module. The micro-controller is required to 

process the sensor signals, monitor the sensor inputs against 

the pre-defined algorithm and generate the desired output, 

Since the energy conservation important aspect ,the system is 

developed in such a way that minimum energy is consumed 

while the system is inactive. 

 

 

 

 

2.2 Microcontroller 

A 8 bit low power microcontroller is used to generate the 

algorithm for the system, to interface the sensors and the 

zigbee module, The microcontroller power specification over 

view, as low as 0.1µA RAM retention , 0.7µA real time clock 

mode ,200µA/MIPS active and features fast wake up from 

standby mode in less than 6µs. 

In the present system , 8 load channels can be controlled and 

for every addition of 8 more channels only 0.00036W/hr is 

highly efficient and economical. 

 

2.3 PIR Sensor 

 

The PIR sensor is used to detect the presence of human and 

sense motion .PIR sensor are excellent devices for WSN,being 

low-cost ,low-power,and having a small size.Since the PIR 

sensor is low-cost and low-power device it perfectly matches 

to the system requirement . Hence,it is well suited for 

implementation on such WSN system. 

Pyro electicity is referred as the electrical response of a polar 

dielectric material to a change in its temperature .A pyro 

electric element converts incident IR flux into an electrical 

output signal through two steps: the absorbing layer transform 

the radiation flux change in temperature and pyro electric 

element performs a thermal to electrical conversion,acting as a 

transducer. 

The pir sensor include two sensitive two sensitive elements 

placed in series with opposite polarization . The PIR sensors 

are used with Fresnel lenses to enlarge and shape their FoV. 

The idea of dividing the PIR sensor FOV into sevral, optically 

separated cones is that the PIR elements detect only changes to 

incident IR radiation. 

If a single lense is used ,as a body moves through the FoV of 

the PIR only , negligible changes in input IR radiation will be 

sensed .Whereas ,when using multiple lenses, the body moves 

between different cones of view and is sensed for the whole 

traversal. 

In such a configuration, the PIR measurement is cancelled by 

each other so that the average temperature of the FoV is 

removed from the electrical signal; an increase of IR energy 

across the entire sensor is self cancelling and will not trigger 

the device. 

 

2.4 Zigbee Module 

CC2500 RF Module is a transreceiver module which provides 

easy to use RF communication at 2.4 Ghz. It can be used to 

transmit and receive data at 9600 baud rates from any standard 

CMOS/TTL source. This module is a direct line in  

replacement for your serial communication it requires no   

extra hardware and no extra coding to It works in Half Duplex 

mode i.e. it provides communication in both directions, but 

only one direction at same time. 

 

2.4.1 Features: 

 Supports Multiple Baud rates ( 9600 ) 
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 Works on ISM band (2.4 GHz) 

 No complex wireless connection software or 

intimate knowledge of RF is required to 

 connect our serial devices. 

 Designed to be aseasy to use as cables. 

 No external Antenna required. 

 Plug and play device. 

 Works on 5 DC supply. 

 Small size (QLP 4x4 mm packaje,20 pins). 

 True single chip 2.4 GHz RF transreceiver. 

 Frequency range:2400-2483.5MHz. 

 High sensitivity(-101 dBm at 10 kbps,1% packet 

error rate. 

 Programmable data rate up to 500 kbps,input 30 db 

above sensitivity limit). 

 Frequency range: 2400-2483.5 MHz 

 High sensitivity (–101 dBm at 10 kbps, 1% 

 packet error rate) 

 Programmable data rate up to 500 kbps 

 

2.4.2 Specifications: 

 

 Input Voltage - 5Volts DC 

 Baud Rate - 9600 

 RS 232 Interface & TTL Interface 

 Range – Max 30 Mtrs - Line of Sight 

 

2.4.3   Load Unit  

 

The sensing unit comprises of a zigbee receiver module, 

micro-controller, peripheral driver and relay driver. The load 

unit is embedded in the normal switch boards and hence 

minimum level of maintenance required for the system. 

 

 

2.5 Relay Driver 

It is monolithic, high voltage and high current darlington 

transistor array. The microcontroller drives the relays through 

the relay driver as per the algorithm. 

The rest of the components in the load unit acts similar to the 

ones in the sensing unit. 

3. Circuit Power Supply 

 

Fig 3 Relay driver 

VO=VR +VL 

VR =5V 

VL = IL *RL 

RL=10Ω, VL=5V 

VO=10V 

VIN =10 +2 

VIN =12V 

 In our system most of the components used require 5 

V as operating voltage such as micro controller, MAX 232, 

MCT2E etc. The total current, which our circuit sinks from the 

power supply, is not more than 200 mA. We have used 

Regulator IC 7805 that gives output voltage of 5V.The 

minimum input voltage required for the 7805 is near about 7 

V. Therefore we have used the transformer with the voltage 

rating 230V-10V and current rating 500 mA. The output of the 

transformer is 12 V AC. This Ac voltage is converted into 12 

V DC by bridge rectifier circuit. 
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3 Power consumption 

 

The system has been designed and programmed in order to 

reduce the      energy consumption in the ideal/standby mode. 

The total energy consumption for the sensing system in 

working condition approximately 1.90W/hr  which reduce to 

0.24W/hr  in ideal /standby mode. The net decrease in the 

power consumption is 87% of  the working condition power 

consumption. The   total energy power consumption for the 

load system in working condition is 11.00 W/hr. Thereby the 

net power consumption is always less than 13.00 W/hr. 

 

4. PERFORMANCE ANALYSIS 

 

4.1 SYSTEM OPERATION                                                               

                         Wireless sensor based energy conservation 

through Zigbee is a microcontroller based application that can 

control various devices at place using Zigbee technology. 

Zigbee technology has become increasingly integrated into 

devices like cell phone, laptop, computers and tablets .The 

proposed wireless sensor platform is an attempt to develop an 

energy conservation device which can be used at multiple 

areas such as home, schools to reduce the wastage of energy. 

A Zigbee link facilitates point to point topology. The system is 

composed of two main units the sensing unit and the load unit, 

both interacting via Zigbee technology. 

                    A wireless sensor network consists of sensor 

nodes deployed over a geographical area for monitoring 

physical phenomena like temperature, humidity, vibrations, 

seismic events, and so on Typically, a sensor node is a tiny 

device that includes three basic components: a sensing 

subsystem for data acquisition from the physical surrounding 

environment, a processing Subsystem for local data processing 

and storage, and a wireless communication subsystem for data 

transmission. In addition, a power source supplies the energy 

needed by the device to perform the programmed task. This 

power source often consists of a battery with a limited energy 

budget. In addition, it could be impossible or inconvenient to 

recharge the battery, because nodes may be deployed in a 

hostile or unpractical environment. On the other hand, the 

sensor network should have a lifetime long enough to fulfill 

the application requirement 

 

 5. CONCLUSION 

        The system has been designed over a Zigbee platform in 

order to keep power      consumption low and provide easy 

access available technology in the market. Since system is to 

be installed in vicinity hence use of the WLAN is an expensive 

and high energy consumption option whereas the zig-bee 

protocol restrict the system up gradation and easy interface 

with available technology is possible. The developed system 

follows a push fit protocol that the load unit does not hamper 

the normal operating condition of switch even the absence of 

sensing unit. The energy consumption with additional 8 

channel increases only by 0.00036 W/hr at the load side, 

which shows the high efficiency and expandability of the 

system 

  

6. FUTURE SCOPE 

 

 Application for windows, android and ios platform can be 

design enabling the control of the load unit via laptop 

computers, tablets and mobile phones.voltage/current 

regulation can be implemented in order to vary the 

intensity/speed of different loads, thereby making the system 

more energy efficient. 

 

7. APPLICATIONS 

Energy conservation in:- 

 Hotels  

 Hospital 

 Industries 
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