Lasers for Wireless Power Transmission

Abstract:
The aim of the project is to transmit power energized from lunar through laser.

In this project we the team had implemented a lunar-solar tracking system. The implementation is of 2 - section.

Section 1:

The working principle of this part is used to observe the lunar rays which generate an electrical energy. This energy is then converted into light energy by groups of laser which is capable for long distance travel.  This is lighted with electronic sources. The solar cell is automated with stepper motor for tracking light density. The density is sensed by sensor (LDR) the signal is then transmitted to microcontroller and controls the stepper motor depending the light density.
Section 2:

The light energy is then converted into electrical energy by photovoltaic panels. The cell is used to observe the rays and is converted into electrical energy. The ELE energy produced is then boosted by boost converter which is then used for different power requirements.
Introduction:

Solar cells are placed in space which is capable for observing booth suns energy in day and lunar energy during night. Because sun moves in a elliptical path. So few hours the sunlight falls into the cell. During the rest of the hours the percentage of Sunlight, which falls into the cell, is very less. This results in less amount of energy generation.
To overcome this problem we can construct a model where we can place the solar cell in it and which can move according light density. To track the density, this is achieved with the help of light intensity sensors. The sensors are fixed into the model in an elliptical path. So depending on the light the sensors output differs. So according position the solar panel, this results in good efficiency. (i.e.).the solar cell can produce energy by tracking the sunlight with the help of sensors and mechanical model.

Solar power technology is not a recent advent; in fact, it dates back over 100 years to the industrial revolution. Solar energy is the mother of most renewable energies on earth. The sun powers natural cycles on earth like the wind, water flow and plant growth.

But the sun is also such a reliable source of heat and light that we sometimes take it for granted. Generations have used glass and other materials and structures to capture and magnify the sun’s energy and these systems have gradually evolved to form the basis of mature techniques that are used today to harness solar energy.
Solar panels (photovoltaic panels) convert sunlight into electricity and can be placed on the roof of a house, or nearby, to gain the greatest access to the sun. They require virtually no maintenance. It can generate electricity without any waste or pollution. Solar panels have no moving parts so they are very reliable and have a long life span. Solar panels are relatively easy to install and are very low maintenance.

These days, solar panels are becoming increasingly efficient due to improvements in design technology. The use of solar panels allows us to generate clean, renewable electricity to power remote appliances, communities, or even for high power resources.

Section 1:
The hardware of the thesis built by power supply, micro controller, solar panel, stepper motor, LDR, laser beams.

Section 2:

The hardware of the thesis built by power supply, micro controller, converter board, solar panel, battery and a lamp load.

The solar panel is to generate the electric power of course the power generated by the panel is in milli voltage (mV) and milliamps (mA). There is need to boost the voltage and the current generated by the solar panel. The output of the solar panel circuit is given has an input to the converter board i.e. amplifier.

The converter board used here for the purpose of boosting. This board does two function one to sent the boosted signal to the battery and also to the ON the load.

The converter board receives the signal i.e. voltage and the current from the solar panel, it acts an input to the converter board. The converter board boosts the received signal from milli volts (mV) to volts (V) and the milli currents (mA) to Amps (A).

The converter board sent the boosted signal to ON the load and to the battery. So the load is ON by the solar energy. The use of battery is to give the backup supply to the converter board in case of the supply failure.

The battery is charged by the solar panel output via converter board. The lamp load keeps on in ON condition even in the case of the supply failure for emergency using a SOLAR PANEL…

Laser:
Low-power lasers are widely used today for telecommunication as well as for low-cost laser pointers and laser beam lights. High-power lasers are employed in surgery, and to cut, weld, and heat metal. More recently, a ground-based pulsed carbon dioxide laser has boosted research "light craft to altitudes higher than Goddard's first rocket.

Lasers are now being considered of wireless power transmission, propulsion and space exploration.

A potential application of particular interest is the use of lasers to beam power from solar collection space to other locations, in space and out he Earth's surface. The concept of space solar power systems for terrestrial power delivery was first proposed by Glaser in 1968 and studied extensively by NASA, the Department of Energy, and others in the 1970s and 1980s. It was recently revisited by NASA.

These space solar power concepts requirements is for transmitting the electric power that is converted from solar energy by the space-based power conversion system to the Earth’s surface for subsequent terrestrial distribution as electric power.

Studies just completed, have employed microwaves to wireless power transmission requirement. Laser beams have both advantages and disadvantages vis-à-vis microwave beams for power transmission.

Lasers vs microwaves

Size reduction By far the most important benefit of laser becoming over microwaves is the reduction size of the transmitting and receiving antennas. The beam diameter needed to carry a given amount of power varies approximately with the wavelength of the beam. Because the wavelengths of lasers are about 5 orders of magnitude shorter than microwaves, the power transmitter and receiver can be much smaller as it is, meters rather than kilometers in diameter for power levels in the hundreds of megawatts. The diffraction of a power beam also varies roughly with wavelength, so the spreading of a laser beam will be much length as that of a microwave beam. For distances that may range up to 35,000 km (For a geostationary-orbit power satellite), this reduces the receiving antenna’s land-area requirements, with obvious cost-reduction consequences.

The size reduction of the space-based transmitting antenna also has significant cost-reduction impact. In volume-limited space transport, for example, an entire laser system could be orbited in a single launch. The ability to field smaller systems may also allow lower total power level laser system to be economically competitive with a much higher power microwave system terms of both installed capital cost and operating cost.
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EXPLAINATION OF BLOCK:-

POWER SUPPLY:-

The power supply output is given to micro controller and other circuit also; the design of the power supply is mainly because of the micro controller, the micro controller work in Dc source with a voltage of +5v. As we are getting the line voltage VL has 230v in ac source ,so it is not possible .This power supply design an output of +5v Dc to activate the micro controller .

MICRO CONTROLLER:-
The micro controller which we are using here is PIC 16F877 .It consists of 5 ports, ADC, CLK& MCLR. These are inbuilt with in 40 pins. The micro controller accepts and gives the o/p in digital from.

STEPPER MOTOR: -

               A stepper motor is a brushless, synchronous electric motor that can divide a full rotation into a large number of steps, for example, 200 steps. When commutated electronically, the motor's position can be controlled precisely, without any feedback mechanism (see open loop control).A stepper motor's design is virtually identical to that of a low-speed synchronous motor.

                 In that application, the motor is driven another similar motor is the switched reluctance motor, which is a very large stepping motor with a reduced pole count, and generally closed-loop commutated.

LDR: -

                 A photo resistor or LDR is an electronic component whose resistance decreases with increasing incident light intensity. It can also be referred to as a light-dependent resistor (LDR), photoconductor, or photocell.
                 A photo resistor is made of a high-resistance semiconductor. If light falling on the device is of high enough frequency, photons absorbed by the semiconductor give bound electrons enough energy to jump into the conduction band. The resulting free electron (and its hole partner) conduct electricity, thereby lowering resistance.

Boost Converter:

The Boost Converter converts an input voltage to a higher output voltage. It is also named the step-up converter. Boost converters are used in battery powered devices, where the electronic circuit requires a higher operating voltage than the battery can supply, e.g. notebooks, mobile phones and camera flashes. 

A boost converter (step-up converter) is a power converter with an output dc voltage greater than its input dc voltage. It is a class of switching-mode power supply (SMPS) containing at least two semiconductor switches (a diode and a transistor) and at least one energy storage element. Filters made of inductor and capacitor combinations are often added to a converter’s output to improve performance.

Boost Converter Circuit:
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Circuit operation:

The basic principle of a Boost converter consists in 2 distinct states:
· In the On-state, the switch S (see figure On-state) is closed, resulting in an increase in the inductor current;
· In the Off-state, the switch is open and the only path offered to inductor current is through the diode D, the capacitor C and the load R. This result in transferring the energy accumulated during the On-state into the capacitor.
Conclusions:
Consideration of laser wireless power transmission:

Space solar power and propulsion concepts which require wireless power transmission should be expanded to include serious consideration of laser beam systems supplementing the current evaluation of Microwave power transmission. This will require allaying public perception fears via educational demonstrations of real safety systems, including but not limited to those listened table.

In this connection, it is important for everyone to recognize heat all high-power energy transmission systems (e.g., high-voltage transmission lines, gas pipelines, oil tankers, coal trains, rivers, Belts, pulleys and shafts, etc) are inherently dangerous, but under controlled circumstances and with the proper safety systems, they are very useful to society. Laser and microwave beams can be safe also, if properly engineered and operated and if the appropriate steps are taken to educate and inform the public.
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