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Abstract: Energy harvesting by means of any source of energy became necessary for developing 

countries. Natural and renewable energy provide clean environment to some areas like airstrip (Run 

way). Most of the energy harvesting is done through wind source has become seasonal and will have 

huge uncertainty in power quality. To overcome and for power production without uncertainty with 

enhanced power quality, we like to show a existing concept for a newer area with minimization. A low 

power and lower size wind turbine can be installed on both sides of the runway to acquire power. The 

piezoelectric sensors are placed in the runways (airstrip) as layers to provide a perfect touchdown as it 

can be analyzed through visual basic6.0 where piezoelectric sensors produce small voltage when an 

impact weight is given to it and also during the touchdown a pressure of air that blows wind turbine 

which produces energy which can be used for further use. 
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1. INTRODUCTION 

 Global Mobile app markets are creating a fundamental model shift in the way soft delivered to 

the end users. The increase in demand for power has become more in day to day life. Rising in demand 

for electricity made the advancement in finding the alternative generation of power resources for the 

future generations. Energy harvesting system has become more essential for all the developing 

countries. There are many alternative energy resources like solar, wind and tidal which has become 

seasonal and during the uncertainties it is much more difficult to generate power with all enhanced 

power quality.  SCIENCE Electricity use can vary dramatically on short and medium time frames, 

largely dependent on weather patterns. Energy Demand Management (EDM) which is also known as 

Demand Side Management (DSM) is an alternative modification made in generating the energy 
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resources during the peak hours. The LPWT can be installed on both sides of runway to acquire power 

during aircraft landing and take-off. Generally, on runway, aircrafts movement will be around 400 

nautical miles per hour. During the movement very, great air velocity will occur on the runway and the 

same will be enough to drive small micro wind turbines to produce power. This power generated for 

the runway can also be used in the taxi-way and other purposes. A newer application for DSM can be 

done in the airport runway system in balancing the intermittent generation from other renewable energy 

resources when there is a seasonal issue.  

 EDM activities attempt to bring the electricity demand and supply closer to the operational 

needs for a particular organization and also for the consumers nearby the society. Reducing energy 

demand is contrary to energy suppliers, government and private sectors are themselves trending to 

generate the electricity for the future demands that will increase the efficiency of energy consumption. 

In this concept the metro airport is making use of an alternative resource in generating electricity for 

their usage and also to supply power for other residential and commercial sectors which are located 

nearby. The main aim for this type of alternative resource is to reduce the demand in power and also to 

use the resources which can be made from easily available physical quantities. The type of generation 

should also provide a clean environment by not affecting any harm for living creatures. Utility 

activities that influence customer use of electricity encompasses the planning, implementation and 

monitoring if activities designed to encourage consumers to change their electricity usage patterns. 

 

2. RELATED WORKS 

Erlich I et al., [1] developed the modeling, rapid control prototyping, and hardware-in-the-loop 

testing for real-time simulation and control of a grid-connected doubly fed induction generator (DFIG) 

in a laboratory-size wind turbine emulator for wind energy conversation systems. The generator is 

modeled using the direct-quadrature rotating reference frame circuit. Provan CA et al., [2] describes the 

TRCM algorithm as well as simulation results for three scenarios drawn from historical data at two 

airports under various weather and traffic conditions. Al-AmeenSalih et al., [3] describes that rapid 

increase in aviation industry requires parallel effective plans, programs and design of systems and 

facilities to fulfill the increasing needs for safe air transportation. Biezad DJ [4] investigated the 

propulsive- only flight control problem. The long-time constants of both the engines and of the aJmraft 

dynamics, together with the coupling between longitudinal and lateral aircraft modes, make piloted 

flight with failed control surfaces hazardous, especially when attempting to land. Tom Tucker [5] 

developed the Propulsion Controlled Aircraft project at NASA's Dryden Flight Research Center. 

International Journal of Pure and Applied Mathematics Special Issue

78



Spurred by a number of airplane crashes caused by the loss of hydraulic flight controls, a NASA-

industry team developed a way to land an aircraft safely using only engine thrust to control the 

airplane. In spite of initial skepticism, the team discovered that, by manually manipulating an airplane's 

thrust, there was adequate control for extended up-and-away flight.Jin Tian et al., [6] describes runway-

holding position is required to protect aircraft landing or taking-off on a runway. The runway-holding 

positions are located to keep vehicles and aircraft out of the runway obstacle free zone, approach 

surface and ILS critical areas. Obstacle free zones provide a clear area around a runway in case an 

aircraft inadvertently leaves the runway pavement.Airport Authority of India[7] describes Conditions 

affecting the standard of AIS differ from State to State, leading to a range of service varying from 

excellent to poor. In a number of States, the problems encountered invariably result from insufficient 

importance being placed on the status of AIS within the administration. In such instances the 

organizational base is often lacking, accompanied by inadequate manning and improperly trained 

AIS.Eduaro S et al., [8] developed the Flight Safety Foundation initiated a project entitled Runway 

Safety Initiative (RSI) to address the challenge of runway safety. This was an international effort with 

participants representing the full spectrum of stakeholders from the aviation community. 

 

3. RUNWAY POWER GENERATION 

Runway power generation is done with the normal distribution generation supply from the 

substation feeders and transmission lines. Airport runway airstrips need more energy during the night 

time lighting for the aircraft landing and takeoff. When more power is consumed then there will be 

energy demand and crisis for the commercial and residential purposes. There are so many alternative 

methods for generation of power but those have become seasonal with the weather conditions. More 

advancement must be made to have a alternative sources of energy. 

The communication with the C- band is at higher rates but the touchdown point is done 

manually through AeroMACS. There are more difficulties in analyzing the speed of the aircraft 

between the runways from the point of touchdown. There are chances of angle deviation from 

touchdown point which leads to overshooting of runways. Improper monitoring of the taxi-ways could 

lead to accidents and collision of aircraft. The runway lighting system is given with normal power 

supply by which more demand for the energy is needed. There must be some improvement made in this 

existing system so that there will be lesser number of accidents and to find the optimal solutions for the 

development of alternative resources. 

 

International Journal of Pure and Applied Mathematics Special Issue

79



4. PROPOSED SYSTEM 

The proposed concept Low Power Wind Turbine have installed on both sides of runway to 

acquire power during aircraft landing and takeoff. Generally, on run way air crafts movements will be 

around 400 KMPH. During the movement very, great air velocity will occur on runway, the same can 

be enough to drive small micro wind turbines to produce power. The proposed concept will have wind 

turbine, step down transformer, rectifier unit, ultra-capacitor, lighting system and a on line wireless 

transmitter. 

PIEZO ELECTRIC SENSOR 

A piezoelectric sensor is a device that uses the piezoelectric effect, to measure changes in pressure, 

acceleration, temperature, strain, or force by converting them to an electrical charge. The prefix piezo- 

is Greek for 'press' or 'squeeze'. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. LPWT 

The figure 1 shows a small double fed induction generator (DFIG), which can produce 230v                   

output of AC. The output of the DFIG can be connected to a step-down transformer to reduce voltage 

and will be fed to a full wave bridge rectifier Ac to Dc conversion. 

Output of the rectifier will be applied to ultra-capacitor called super capacitor to store and utilize for 

airport applications like light and signaling. 
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5. EXPERIMENTAL RESULTS 

 

DFIG wind turbine is supplied with the input wind (m/s) which makes the turbine rotate. Another  

parameter is piezo MATLAB function where the piezo crystals are based on the pressure and this 

impact which is coded according to the automation of touchdown point. The turbine voltages that 

generated in the piezo effect are combined in the channel. The total voltage and power from both  

turbine and piezo effect can be separately viewed in the scope output. 

 

 

 

 

Figure 2.  Voltage and Speed of DFIG 

The figure 2 shows the current control technique to control the voltage and frequency of a variable 

speed-constant frequency autonomous DFIG based wind energy system by using Direct Voltage 

Control method. The DFIG feeds an isolated R-L load. A diode bridge rectifier and a power electronics 

converter (called rotor side converter) having common dc link is connected between the stator and rotor 

of the DFIG.  

 

 

 

 

 

 

 

 

 

Figure 3.Generate Voltage and Generate Current 

The figure 3 showsan electric generator is a device that converts mechanical energy obtained from an 

external source into electrical energy as the output.It is important to understand that a generator does 

not actually ‘create’ electrical energy. Instead, it uses the mechanical energy supplied to it to force the 

movement of electric charges present in the wire of its windings through an external electric circuit. 
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Figure 4.Generate Power 

The figure 4 shows large amount of power can be generated from the runway which can be utilized for 

taxi-ways and the excess power generated can be connected to the feeder of transmission lines for 

onward use in commercial/ residential purpose. 

 

6. CONCLUSION 

This project could have a complete solution for the existing system with the improved 

efficiency and automation for the social and safety welfare of the country. It uses touchdown sensors to 

automate the aircraft landing and power is generated with the pressure and impact from the vibration 

during landing. The implementation of this system could report analyzing the speed of the aircraft from 

the point of touchdown which is automated. The concept can be evaluated and completely analyzed 

with the software used and also can be implemented in metro airports to achieve green and clean 

energy harvesting system with the self-powered runway with the automated touchdown zone. It uses 

touchdown sensors to automate the aircraft landing and power is generated with the pressure and 

impact from the vibration during landing. The efficient way of using the alternative source of power 

generation and which can be made with centralized distribution to all the other commercial and  

residential purpose from the power generated in airport.  
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