              WiTricity - Wireless Electricity
WiTricity is nothing but wireless electricity. Transmission of electrical energy  from one object  to another without  the use of wires  is called as WiTricity. WiTricity will ensure that the cellphones, laptops, iPods and other power hungry devices get charged on their own, eliminating the need of plugging them in. Even better, because of WiTricity some of the devices won't require batteries to operate. 

What's the Principle behind WiTricity?  

1. Consider two self resonating copper coils of same 

2. resonating  frequency  with  a  diameter  20  inches  each. One  copper wire  is  connected  to  the  power  source  (WiTricity  transmitter), while the other copper wire is connected to the device (WiTricity Receiver).  

3. The  electric  power  from  the  power  source  causes  the  copper  coil connected  to  it  to  start  oscillating  at  a  particular  (MHz)  frequency. Subsequently, the space around the copper coil gets filled with nonmagnetic radiations.
4. This  generated magnetic  field  further  transfers the power  to  the other copper  coil  connected  to  the  receiver.
5.  Since this coil is also of the same frequency, it starts oscillating at the same frequency as the first coil. 
6. This is known as 'coupled resonance' and is the principle behind WiTricity.

Magnetically coupled resonance

· WiTricity is based on using coupled resonant objects. Two resonant objects of the same resonant frequency tend to exchange energy efficiently, while interacting weakly with extraneous off-resonant objects. A child on a swing is a good example of this. 
· A swing is a type of mechanical resonance, so only when the child pumps her legs at the natural frequency of the swing is she able to impart substantial energy. 

· Another example involves acoustic resonances: Imagine a room with 100 identical wine glasses, each filled with wine up to a different level, so they all have different resonant frequencies. If an opera singer sings a sufficiently loud single note inside the room, a glass of the corresponding frequency might accumulate sufficient energy to even explode, while not influencing the other glasses.
·  In any system of coupled resonators there often exists a so-called "strongly coupled" regime of operation. 
· If one ensures to operate in that regime in a given system, the energy transfer can be very efficient. 
· While these considerations are universal, applying to all kinds of resonances (e.g., acoustic, mechanical, electromagnetic, etc.), the MIT team focused on one particular type: magnetically coupled resonators.
·  The team explored a system of two electromagnetic resonators coupled mostly through their magnetic fields; they were able to identify the strongly coupled regime in this system, even when the distance between them was several times larger than the sizes of the resonant objects. This way, efficient power transfer was enabled. 
· Magnetic coupling is particularly suitable for everyday applications because most common materials interact only very weakly with magnetic fields, so interactions with extraneous environmental objects are suppressed even further. 
· The fact that magnetic fields interact so weakly with biological organisms is also important for safety considerations,a graduate student in physics, points out. 
· The investigated design consists of two copper coils, each a self-resonant system. 
· One of the coils, attached to the power source, is the sending unit. 
· Instead of irradiating the environment with electromagnetic waves, it fills the space around it with a non-radiative magnetic field oscillating at MHz frequencies. 
· The non-radiative field mediates the power exchange with the other coil (the receiving unit), which is specially designed to resonate with the field. 
· The resonant nature of the process ensures the strong interaction between the sending unit and the receiving unit, while the interaction with the rest of the environment is weak. 
· Moffatt, an MIT undergraduate in physics, explains: "The crucial advantage of using the non-radiative field lies in the fact that most of the power not picked up by the receiving coil remains bound to the vicinity of the sending unit, instead of being radiated into the environment and lost." With such a design, power transfer has a limited range, and the range would be shorter for smaller-size receivers. 
·  for laptop-sized coils, power levels more than sufficient to run a laptop can be transferred over room-sized distances nearly omni-directionally and efficiently, irrespective of the geometry of the surrounding space, even when environmental objects completely obstruct the line-of-sight between the two coils.
·  Fisher points out: "As long as the laptop is in a room equipped with a source of such wireless power, it would charge automatically, without having to be plugged in. In fact, it would not even need a battery to operate inside of such a room." In the long run, this could reduce our society's dependence on batteries, which are currently heavy and expensive. 
· At first glance, such a power transfer is reminiscent of relatively commonplace magnetic induction, such as is used in power transformers, which contain coils that transmit power to each other over very short distances. 
· An electric current running in a sending coil induces another current in a receiving coil. The two coils are very close, but they do not touch. However, this behavior changes dramatically when the distance between the coils is increased. 
· As a graduate student in electrical engineering and computer science, points out, "Here is where the magic of the resonant coupling comes about. The usual non-resonant magnetic induction would be almost 1 million times less efficient in this particular system."

First Experiment of Witricity

· The first experiment of witricity, the concept of wireless electricity, was conducted in the year 2006, by researchers from Massachusetts Institute of Technology. The Assistant Professor of this team of researchers was Marin Soljacic.


· This experiment was done using two copper coils of diameter two feet, a transmitter that was attached to a power source and a receiver that was placed about seven feet from the transmitter. 
· This receiver was attached to a light bulb and once power was switched on at the transmitter, the bulb lit up despite there being no physical connection between the transmitter and receiver.


· Data collected through measurements showed that there was transference of 40% of electricity through witricity. The interesting part of the electricity was that the bulb glowed despite the fact that wood, metal and other devices were placed in between the two coils. 


· This concept of witricity was made possible using resonance where an object vibrates with the application of a certain frequency of energy. 
· So two objects having similar resonance tend to exchange energy without causing any effects on the surrounding objects. 
· Just like in acoustic resonance, where there is a chance of a glass breaking if you strike the right tone, witricity is made possible with the resonance of low frequency electromagnetic waves.
· In this experiment, the coils were resonated at 10 MHz where the cols coupled and energy made to flow between them. With each cycle, more pressure and voltage built up in the coil till the accumulation of voltage provided enough pressure and energy to flow to the light bulb.
· These low frequency electromagnetic waves are rather safe as though the body responds strongly to electric fields; it has almost zero response to absorbing power from a magnetic field. 

What's so Unique about experiment? 

· The researchers were able to light  a  60W  bulb  from  a  source  placed  seven  feet  away,  with absolutely  no  physical  contact  between  the  bulb  and  the  power source.
· What research  team  has  done  is  that  they  have  specifically  tuned the transmitting unit to the receiving device. 
· The transmission is also not hindered by the presence of any object in the line of sight. If the object to be charged is in the vicinity of the WiTricity source, then the energy transfer will undoubtedly take place. 
· In  this  'coupling  resonance'  system,  the  electric  energy  that  is  not used  up  by  the  receiver  does  not  get  radiated  into  the  surrounding environment,  but  remains  in  the  vicinity  of  the  transmitter. 
·  This ensures safety as well as minimal wastage of power. 
How Safe is WiTricity? 

· Human beings or other objects placed between  the  transmitter and receiver  do  not  hinder  the  transmission  of  power. 
· However,  does magnetic coupling or resonancecoupling have any harmful effects on humans?
· MIT's  researchers  are  quite  confident  that  WiTricity's 'coupling resonance' is safe for humans.
· They say that the magnetic fields  tend  to  interact  very weakly with  the  biological  tissues  of  the body, and so are not prone to cause any damage to any living beings.
· The body really responds strongly to electric fields.. But it doesn't respond to magnetic fields. the body has almost zero response to magnetic fields in terms of the amount of power it absorbs.

· As a result, the system should not present any significant health risk to humans. 

Why was WiTricity not Developed before? 

· It  is often said  'necessity  is  the best  teacher' and can be applied  in this  case  as  well.
·   Only  in  this  century,  has  the  need  for  wireless electricity emerged so rapidly, spearheaded by the agony caused by the  cumbersome  charging  of  endless  devices.  Earlier  people  didn't need it, so they didn't think about it.

What's the Future of WiTricity?  

· MIT's WiTricity is only 40 to 45% efficient and according to research team, they  have  to  be  twice  as  efficient  to  compete  with  the  traditional chemical batteries. 
· The team's next aim is to get a robotic vacuum or a laptop working, charging devices placed anywhere in the room and even  robots  on  factory  floors.  
· The  researchers  are  also  currently working  on  the  health  issues  related  to  this  concept  and  have  said that  in  another  three  to  five  years  time,  they  will  come  up  with  a WiTricity system for commercial use.

ADVANTAGES

· People & others are not affected.

· Useful for laptop, cellphone, ipod charging without power cable.

· Powerloss is negligible.

· No need of heavy and bulky batteries.

· Magnetic coupling uses low frequency EM waves which is advantageous over microwaves and radiowaves.

INNOVATION

· Witricity can be used to charge the electric power cells of a hybrid motor car while driving by establishing wireless power transmission between car’s receiving end & the power line which is running by the side of the road both having the same resonant frequency. Hence, car will take the power from lines wirelessly.
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