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Abstract— A Wireless Sensor Node is not only used to 

collect the sensed information like temperature, humidity, 

pressure of remotely placed node but also communicate with 

other nodes in the network. To recharge these nodes, 

secondary batteries are employed. But persistently 

recharging this batteries and substitute of these discharged 

batteries gives heavy load on the network. Energy 

harvesting from the renewable sources can solve this 

problem. Energy harvesting is process of drawn out the 

energy from the sustainable sources which is then converted 

to electricity. But due to environmental restriction energy 

obtained from single source may not be efficient. Difficulty 

occurs with solar panel is if the sensors are established 

inside room or if there is lack of sun exposure and with wind 

generators is that they are too large,bulky and are costly if 

the size has to be reduced. Hence proposed system is 

designed to provide hybrid power supply to wireless sensor 

node which could stay charged by generating self-power.            
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I. INTRODUCTION 

Wireless sensor networks (WSN) are becoming an attractive 

technology day by day. It examines environmental 

conditions like temperature , humidity , fire detection even 

in the remote areas difficult to reach. WSN composed of a 

sink node and many number of sensor nodes. These sensors 

can sense, measure, and collect information of the 

surrounding atmosphere. They can also transmit the 

received data to the sink node where users can collect the 

information.   

 
Fig. 1: Basic structure of WSN 

Every sensor has a battery that supplies energy 

requires for supervising the surrounding atmosphere and 

data transmission. But battery has problem of self-discharge 

after some interval of time and in maximum cases it is not 

possible to recharge or substitute those batteries. Energy 

drawn out from renewable sources can solve this problem. 

Solar energy harvester is used to drawn out energy from 

sun[1]-[3][9].Though it has highest power density but it is 

efficient only at day time, at night it is worthless. So another 

power extractor used is Wind Energy harvester 

(WEH)[4][5].But wind energy is not always constant and 

has possibility to produce noisy output. But energy 

harvested from single source may not be efficient due to this 

environmental and physical condition. Solar panels produce 

maximum power during the day and bit by bit decrease 

during the nights where wind generator usually generates 

maximum power during the nights. So by using hybrid 

system of solar and wind energy, difficulties faced by single 

source system can be minimized [6]. 

II. SYSTEM DESIGN 

 
Fig. 2: Solar-Wind energy harvester for WSN 

Fig.2 shows the system architecture for Wireless Sensor 

Node with energy harvesters. A hybrid system of solar panel 

and wind generator energy harvesters is used to recharge 

wireless sensor node. Energy obtain from this sources is 

given to the power management unit. When energy 

generated by this power sources is more than demand level, 

it can be stored by using power storage system such as 

battery or super capacitor for future use. Power management 

unit consist of A/D converter converts analog input from the 

energy harvesting sources to digital value ,Microcontroller 

unit to automatically control entire devices ,and Zig-bee 

transreceiver used to reliable delivery of data from source to 

sink.  

III. POWER MANAGEMENT UNIT 

Power Management Unit is used to keep the generated 

energy as well as condion it. Therefore powerful power 

management unit is very much important to increase the 
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advantages of having the extra harvested energy. The main 

goal of this management in wireless networks is decreased 

energy consumption as well as but also balancing energy 

with all the nodes. 

A. A/D Converter:  

Power obtained from the harvesting module is in analog 

form. It is converted to digitalized form by A/D converter. It 

gives digital output to the low power microcontroller unit 

which consumes low power as well as increases lifetime of 

node. 

B. Low Power Microcontroller Unit: 

The Microcontroller executes various operations, compute 

data and controls the functionality of entire devices 

connected in the sensor node. A microcontroller has 

pliability to associate to other node as well as it is easy for 

programming. Low power microcontroller is used to charge 

sensor node as it consume low power than other  

microprocessor. 

C. Zig-Bee Protocol: 

Zig-bee is used for communication between the sensor 

nodes. It is used for reliable delivery of collected data from 

source to destination. It is particularly used in WSN as it 

consumes low power and having low cost. The modules 

operate within 400ft (120m) range and at 3.3V @ 40mA. 

IV. ENERGY STORAGE SYSTEMS  

Energy extracted from the harvesters must be store in some 

storage system such that it can be used when there is no 

source available to power sensor node as solar energy is not 

available at night time and wind energy is not constant all 

the time. Researcher found it one of difficult task to design a 

system to store this extra energy. There are different options 

available for energy storage are batteries and super 

capacitors. In compare to super capacitor, batteries are fully 

developed system and have a higher energy density.  

V. HARDWARE DESCRIPTION AND SIMULATION RESULT 

 
Fig. 3: Hardware module 

Fig. 3 shows the hardware module of the proposed system. 

It consists of two energy harvesting sources given to the 

microcontroller circuit for data processing and storage. 

Battery is provided for storage of energy when power 

generated by these sources is more than demand power. 

Hardware is simulated in MATLAB. Experiment is done 

with abundant amount of sun and wind energy. Result 

shows energy harvested by solar and wind energy. One or 

several sensors are employed with every node. To sense the 

temperature of sensor node LM 35 is used which is found to 

be 25 to 27 in this case. 

 
Fig. 4: Simulation result of wind and solar energy 

VI. CONCLUSION 

Hence proposed system is used for provision of power 

generator to any Wireless Sensor Network which work on 

solar and wind harvesting system. By adding power storage 

system like battery reliability of system can be increased to 

huge extent.  
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