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THE TECHNOLOGY TODAY 

It is the post smart phone era. Sensors and antennas are dirt cheap and we have the 

technology to put them in the smallest imaginable objects. Combining these, with the 

fact that over 2 billion people have supercomputers in their pockets and millions more 

are joining them every day- we have the perfect recipe for the most connected world in 

which everything gets smart. 

Twenty years from now, when we look back, we will fondly remember 2016 as the year 

when our jackets started giving us massages and our refrigerators started ordering our 

groceries for us! So get ready for this madness with the latest gadgets which are 

available now. 

Gravity Light 

 

 

 

Bill Gates called this $6 invention "a pretty cool innovation". It's called a GravityLight and 

it works without the use of electricity. This means that about 2 billion people who don't 

have access to electricity can use this invention to light up their homes. 

This invention comes from co-inventors Jim Reeves and Martin Riddiford. They spent 

four years developing their award winning GravityLight, which is a light that requires no 

electricity, no batteries or solar dependency to operate. Instead it uses the force of 

gravity to create light. A weight is connected to the end of a rope that loops through the 

light casing. The light is hung from any structure or tree. You pull on the rope to lift the 

weight to the casing. 

When you let go of the rope the weight gradually falls and pulls the rope through gears 

that turn a small generator to power LEDS on the light. The light shines for about 25 

minutes and it only takes 3 seconds to pull the rope to restart the cycle again. 
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STRUCTURE OF GRAVITY LIGHT 

To demonstrate the feasibility of their invention they decided to raise funds for field 

testing. They launched a crowd funding campaign on Indiegogo to raise $55,000 but 

received close to $400,000. 

Jim acknowledges that the success and support for the campaign was helped by an 

unexpected endorsement from Bill Gates who tweeted, "Gravity Light is a pretty cool 

innovation which could be a source of cheap light in developing markets." 

                                                                                                                     KEERTHANA RAMESH 

                                                                                                                                            S6 EEE 
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SHIFT UP A GEAR TO NEXT GEN 
 

This is the golden era of automobiles. Every car manufacturer has something to offer in 

e e  seg e t, e it S.U.V s, seda s o  high pe fo a e oadste s. I  I dia, the 
Government has increased the sales tax on cars in order to combat pollution, which saw 

a 23% decrease in car sales over the last month. In all these figures, the sales of 

electric/hybrid cars stays shy of 2%. A recent study by Wellington based Concept 

Consulting states that you are better off buying an electric car than a solar panel, if you 

want to save the environment. Then why do people steer clear of EVs/hybrids when it 

comes to buying a new car.  

Electric car giant Tesla makes the most widely coveted luxury electric vehicle in 

existence, and it just officially launched its next car, the Model X, which has garnered 

attention from car enthusiasts, green technology fans. Other global top sellers include 

the Nissan Leaf (129 MPG), Mitsubishi i-MiEV (99 MPG), and Tesla Model S (88 MPG). So 

low mileage is not a concern anymore. EVs offer instant torque, smooth acceleration 

and regenerative braking, over the obvious benefits like saving fuel cost and reducing 

pollution. 

 

BLOCK DIAGRAM OF ELECTRIC CAR 

The working of a hybrid car is summarised as follows: HEV has two types of energy 

storage units, electricity and fuel. Electricity means that a battery is used to store the 

energy, and that a motor will be used as traction motor. A combustion engine's torque 

output is minimal at lower RPMs and, in a conventional vehicle, a larger engine is 
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necessary for acceptable acceleration from standstill. The larger engine, however, has 

more power than needed for steady speed cruising. An electric motor, on the other 

hand, exhibits maximum torque at standstill and is well-suited to complement the 

engine's torque deficiency at low RPMs. In a power-split hybrid, a smaller, less flexible, 

and highly efficient engine can be used. The conventional Otto cycle (higher power 

density, more low-rpm torque, lower fuel efficiency) is often also modified to 

an Atkinson cycle or Miller cycle (lower power density, less low-rpm torque, higher fuel 

efficiency; sometimes called an Atkinson-Miller cycle). The smaller engine, using a more 

efficient cycle and often operating in the favourable region of the brake specific fuel 

consumption map, contributes significantly to the higher overall efficiency of the vehicle. 

Hyper cars employ the hybrid vehicle principle, but it simultaneously runs both the 

electric motor and the engine to get a massive power output. For example, the Mclaren 

P s pet ol e gi e deli e s 7 7 hp a d the ele t i  oto  deli e s 77 hp to p odu e a 
total of 904 bhp. Hyper cars are supercars designed for the future. So they may be 

driven by utilising only the electric motor. 

 In India, the usual suspects are the Mahindra e20, Toyota Prius, Toyota Camry Hybrid, 

Ma uti Ciaz H id a d the o e a  this a ti le is t o plete ithout: the ight  BWW 
i8. Costing around 2.29 crores, the i8 comes with a 1.5-litre, inline petrol unit and a 

7.1kWh lithium-ion battery. Power from the gasoline engine stands at 228bhp, while the 

electric motor punches out 129bhp, thus taking the combined tally to a massive 357bhp. 

In all-electric mode, the BMW i8 boasts of a top-speed of 120Km/h. The electronically 

controlled top-speed stands at 250Km/h. Initial costs are recovered through rising fuel 

costs. It is not too late to shift to the better side, the next generation, the future. 

 

         KADAVILL SABU HAZEM 

          S6 EEE 
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TRANSPARENT COATING THAT COOLS SOLAR CELLS TO BOOST 

EFFICIENCY 

The hotter the solar cells become, the less efficient they are at converting sunlight to 

electricity, a problem that has long vexed the solar industry. Now, Stanford engineers 

have developed a transparent overlay that increases efficiency by cooling the cells even 

in full sunlight. Every time you stroll outside you emit energy into the universe: Heat 

from the top of your head radiates into space as infrared light. Excessive heat affect 

solar panels efficiency. When heat is radiated away, more photons can be converted 

into energy. Now three Stanford engineers have developed a technology that improves 

on solar panel performance by exploiting this basic phenomenon. Their invention shunts 

away the heat generated by a solar cell under sunlight and cools it in a way that allows it 

to convert more photons into electricity. 

 

 

 

 

 

 

 

 

 

 

 

SOLAR PANEL WITH TRANSPARENT COATING 

The Stanford team placed a thin layer of patterned silica on traditional solar cells. The 

transparent layer does not disrupt the visible sunlight that powers up the cells. It acts as 

a net that captures the heat and radiates the thermal energy away from the solar cells. 

The team tested the solar panels with the transparent overlay on Stanford University's 

rooftop. The findings revealed that the transparent overlay can cool the panels by 22 

degrees Fahrenheit or -6 degrees Celsius. The cooling action increases the solar energy 

by 1 percent. While some think 1 percent is a small feat to ponder, this increase is 

considered a substantial surge in solar energy production. The researchers said the new 

transparent thermal overlays work best in dry, clear environments, which are also 

preferred sites for large solar arrays. They believe they can scale things up, so 

commercial and industrial applications are feasible.    

VISHNU RAJ RAJAGOPALAN 

S8 EEE 

http://news.stanford.edu/pr/2015/pr-thermal-overlay-solar-092115.html
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MOABILI: COST EFFECTIVE SPECIAL ASSISTANCE ELECTRIC 

POWERCHAIR FOR THE MOBILITY IMPAIRED 

 
Mobility of the differently abled is the need of any social structure. Even with the 

advancements in the area of mobility for the differently abled, the devices that are 

available now, depend on the help of another person at some point of its functioning. 

The numbers of disabled women are higher than those of disabled men; they make up 

as many as 3/4th of disabled persons in the whole world. Between 65% and 70% of these 

women live in rural areas. This research work proposes a new electric mobility vehicle 

for the differently abled. This project envisages an electric roll chair that is cost effective 

in terms of sustainability, efficiency and greenhouse gases emission and is designed 

especially for paraplegic, diplegic, monoplegic and aged people with an aim to make 

them more independent.  

 

The advantage of the proposed power chair is that the mobility impaired will be lifted to 

the sitting position without the help of another individual using a novel mechanism. It 

also has facilities like toilet aid and functionalities to change to another seat without the 

help of a second person. It provides a failsafe mechanism by which the roll chair does 

not tilt when changing or shifting to another seat and so the chance of the person falling 

is eliminated.  

 

 
 

PROTOTYPE OF MOABILI 
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The vehicle and its drive system is designed in such a way that it provides much security 

and comfort to the user. When the user takes his hand from the accelerator the vehicle 

suddenly stops in the manual mode and goes to the auto locking system, so that the 

possibility of tilting of the wheelchair and other accidents are reduced. The user can also 

use the power chair as a bed since the back rest reclines 40 degrees in 5 steps. Since a 

single BLDC motor is used to power all the functions of the power chair, cost can be 

reduced to a larger extent. The novel elevating technology used in the power chair is 

implemented using a special gear drive mechanism i.e. the gear has three positions - 

forward, backward and neutral. If the gear is in forward position the motor powers the 

elevating technology used (thereby the user can move in to the power chair or can move 

to other place such as chair or bed).If the gear is in backward position then the motor 

powers the entire power chair so that user can move the power chair in any direction. 

 

The main advantage of the electric roll chair is that the user can sit, lay or even perform 

all his day to day activities using this power chair without the help of others and thereby 

become more self-reliant. The proposed roll chair uses Brushless DC (BLDC) motor for 

propulsion and the motor controller is designed using Field Programmable Gate Array 

Logic (FPGA) and is fully developed in Kerala. It is 65% more energy efficient than the 

existing electric wheelchairs. On mass production it is able to sell the product at a cost of 

Rs. 30,000. But the existing electrical wheelchairs in the market cost an average amount 

of Rs 1 lakh.   

 

NIVEDITA AUGUSTINE MATHEW 

S8 EEE 
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HIGHER ORDER SLIDING MODE CONTROL 

Since the sliding mode control (SMC) was invented in the beginning of the 1950s, SMC 

has developed into a general design method being examined for a wide spectrum of 

systems including nonlinear systems, uncertain systems, stochastic systems, and large-

scale and infinite-dimensional systems. 

 Sliding mode control, or SMC, is a nonlinear control method that alters the dynamics of 

a nonlinear system by application of a discontinuous control signal that forces the 

system to "slide" along a cross-section of the system's normal behaviour. The state-

feedback control law is not a continuous function of time. Instead, it can switch from 

one continuous structure to another based on the current position in the state space. 

Hence, sliding mode control is a variable structure control method. Having proved their 

higher accuracy and robustness with respect to various internal and external 

disturbances they also reveal their main drawback: the so called chattering effect which 

is a dangerous high frequency vibration. The main idea is to change the dynamics in the 

small vicinity of the sliding surface.  

High-Order Sliding Mode (HOSM) control was originally proposed to overcome the 

dangerous chattering effect. The idea is to treat the time derivative of the actual control 

as a new control artificially raising the relative degree of the sliding variable. The 

resulting HOSM features finite-time stability, ultimate accuracy of sliding mode, and 

smooth control.  Unfortunately, due to the interaction between the control and its 

derivative, the convergence to the HOSM is only ensured, if the initial values of the 

successive sliding-variable derivatives are small enough. 

High order sliding mode (HOSM) actually is a movement on a discontinuity set of a 

dynamic system understood in Filippov's sense. Consider a smooth dynamic system with 

a smooth output function s. The functions can for example be a tracking error. The task 

is to make s vanish, keeping it at zero afterwards. Successively differentiating s along 

trajectories, a discontinuity will be encountered sooner or later. One of the main results 

of the HOSM theory is that a number of predefined standard controllers are developed, 

defined for each given relative degree r, which solve the problem of keeping s = 0 in 

finite time. Such controllers are called r-sliding controllers and actually require only the 

knowledge of the system relative degree r. HOSMs were historically created to remove 

the chattering effect. The idea is to consider the kth-order time derivative of the actual 

control as the new control input. As a result, the relative degree raises, and a new (r + k) 

sliding controller is applied, corresponding to the new relative degree r + k. Simulation 

results show that produced (r + k)-sliding dynamics is robust with respect to the 

influence of unaccounted-for small noises, delays, fast stable actuators and sensors. 

Moreover, it was proved that the dangerous chattering effect is removed, and only 

negligibly small vibrations of infinitesimal energy persist. 

RINU ALICE KOSHY 

ASST. PROFESSOR, DEE 

http://en.wikipedia.org/wiki/Nonlinear_control
http://en.wikipedia.org/wiki/Dynamic_system
http://en.wikipedia.org/wiki/Nonlinear_system
http://en.wikipedia.org/wiki/Discontinuous
http://en.wikipedia.org/wiki/State_space_(controls)
http://en.wikipedia.org/wiki/Feedback
http://en.wikipedia.org/wiki/Continuous_function
http://en.wikipedia.org/wiki/Variable_structure_control
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FLUX OBSERVER BASED SENSORLESS CONTROL OF THREE PHASE 

BLDC MOTOR DRIVE 

The brushless DC motor is used in both consumer and industrial applications due to its 

compact size, controllability and high efficiency. BLDC motors are usually operated with 

one or more position sensors, since the excitation must be synchronous with the rotor 

position. For reasons of cost reduction, reliability and mechanical packaging it is 

desirable to run the motor without position sensors – the so called sensorless operation. 

 

Several sensorless control schemes have been introduced for PMBLDC motors in the last 

few decades. Of these, the most popular one is the back emf based control method. In 

this scheme, the rotor position is sensed indirectly by examining the zero crossing 

detection of the terminal voltages of un-energized phase. Another control method is 

using Extended Kalman Filter (EKF). 

 

Flux Linkage Observer (FLO) based sensorless method utilizes the rotor flux information 

to estimate the rotor position. The only two inputs to the observer are the machine 

voltages and currents. Using system equations, the rotor flux linkages are estimated in 

the α-β efe e e f a e. Usi g ata  fu tio , the i sta ta eous oto  positio  is 
estimated.  Speed can be calculated from the estimated rotor position by differentiation. 

But this will result in significant noise. This can be avoided by using a PLL structure to 

obtain the motor speed. The error between the estimated rotor position and its 

previous value is fed to the PLL. A PI controller is used to process this error and estimate 

the speed. Since at low speeds flux cannot be determined, a starting method must be 

adopted. The control method is validated using simulation results done in 

MATLAB/Simulink on a 24V, 4000rpm PMBLDC motor. Figs. (1) & (2) illustrates the 

dynamic response of the drive to step change in speed & load torque respectively.   

 

DRIVE RESPONSE TO CHANGE IN REFERENCE SPEED FROM 2000 RPM TO 3000 RPM  
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DRIVE RESPONSE TO CHANGE IN LOAD TORQUE FROM NO LOAD TO 0.125 Nm 

 

The main advantage of flux observer is the ease of calculation of rotor position and 

speed. But this method depends on machine parameters. It was observed from the 

simulation results that, as the speed approaches its rated value, the range of torque 

control reduces. 

SREEPRIYA R. 

ASST. PROFESSOR, DEE 
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FAST CHARGING TECHNOLOGY FOR ELECTRIC BUSES

Siemens is supplying fast charging technology for hybrid buses. These buses are equipped 

with a combined electric-diesel drive system. They are manufactured by Volvo Bus 

Cooperation, with which Siemens is cooperating on electric bus systems. 

The electric motor of each bus has a maximum output of 150 kilowatts (kW) and gets its 

energy from a lithium-ion battery on the vehicle roof. Quick-charging stations at the final 

stops recharge the batteries fully within six minutes. A fully loaded bus can travel up to 

seven kilometres solely on electricity. The electricity for these buses is generated 

exclusively from renewable energy sources. 

Electric and hybrid buses substantially reduce noise and emissions in urban traffic. During 

a one-year test phase in Gothenburg, the Volvo 7900 hybrid buses that were equipped 

with systems designed by Siemens and Volvo used approximately 80 percent less fuel 

than diesel buses. On average, the buses were able to cover 70 percent of the route 

solely on electricity — quietly and without producing any emissions. Siemens offers the 

drive motors, the energy transducers, and the external charging stations for regular-

service electric buses. The new charging technology makes buses lighter.  

 

 

   ELECTRIC BUS WITH FAST CHARGING CAPABILITY 

The charging station consists of a grid connection with a power converter and a 

transformer as well as a charging tower with a contact arm. As soon as a bus arrives at a 

charging station, a wireless connection is established via WLAN so that the bus can be 

identified and the requirements of the battery management system queried. 
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THE FAST CHARGING MODULE 

 

Sensors then check whether the bus is correctly positioned. As soon as the bus driver 

pulls the hand brake, a pantograph descends from the charging arm to the roof of the 

bus, and recharges the battery within six minutes with an output of 150 or 300 kilowatts, 

depending on configuration. The charging process automatically ceases when the battery 

is fully charged. 

The major advantage of the new technology is that almost all of the charging 

infrastructure is contained in the station. Each bus requires only a WLAN communication 

box and two parallel lightweight contact rails. This solution significantly reduces vehicle 

weight compared to pantograph-equipped buses. To make even more electricity 

available, charging stations can also be installed along bus routes. Through their 

partnership, Volvo and Siemens intend to develop a charging infrastructure standard that 

would make it easier for cities to switch over to the use of electric buses 

 

.                   RAGAM RAJAGOPAL 

ASST. PROFESSOR, DEE 
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APPLICATION OF ELECTRICAL ENGINEERING IN MEDICAL INDUSTRY 

Electrical engineering (EE) is a field that goes beyond electricity and electrical components. 

I  toda s o ld, EE is used f e ue tl  i  the edi al p ofessio .  EEE is o t i uti g to the 
medical field by developing products\ or software, and researching or working 

collaboratively with researchers in biomedical fields. 

1.) Paperless charts 

Paperless charts are charts that are on-line. Wherever a patient goes to receive 

treatment, their medical record follows. This system of record keeping helps medical 

professionals make proper diagnosis immediately, because of the a ess to the patie t s 
history and care. 

2.) Developing regenerative tissues 

This involves developing materials that can correct themselves — tissue engineering, 

stem cell research, and artificial muscle. These innovations are dependent on a good 

understanding of life sciences and living tissue, as well as a solid understanding of 

physical sciences. 

3.) Robotic systems 

Nano robotic devices would be a boon to the biomedical arena, as they would offer the 

ability to manipulate single cells, to deliver small amounts of material at precise 

locations, and, in general do useful physical work on an atomic scale. 

4.) Early detection tools 

A suite of tools uses optical technologies to analyse cells for the presence of cancer. It 

has shown that Nano scale changes in cells caused by cancer can be detected using 

optical techniques called partial-wave spectroscopy, low-coherence enhanced 

backscattering spectroscopy and four-dimensional elastic light-scattering fingerprinting. 

5.) Contact, flow, and touch sensors 

Contact sensors could be used in catheters for minimally invasive surgery, flow sensors 

could be used in IV lines and touch sensors are already used in robotic surgical tools to 

help increase the efficiency and accuracy. 

6.) Computerized catalogues of health information 

It e ha es the edi al s ste s a ilit  to t a k the sp ead of disease a d analyse the 

comparative effectiveness of different approaches to prevention and therapy. 

7.) Tools and techniques 

EEE is developing new systems to use genetic information, sense small changes in the 

body, assess new drugs and deliver vaccines. More effective tools and techniques for 

rapid analysis and diagnosis are used for a variety of drugs, quick screenings and proper 

treatments. 

 

 

THANVI ALI 

S6 EEE 
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INDIA’S INDIGENOUS SATELLITE NAVIGATION SYSTEM                                   

On 10th March 2016, the Indian Space Research Organization (ISRO) successfully launched 

IRNSS-1F, the sixth satellite of its Indian Regional Navigation Satellite System (IRNSS). The 

Indian Regional Navigation Satellite System or IRNSS is an indigenously developed 

navigation system that is used to provide accurate real-time positioning and timing services 

over India and regions extending to 1500 km around India. Once the system become 

operational, it will provide Standard Positing Service (SPS) for civilian use and a Restricted 

Service (RS) for authorized users. The first satellite IRNSS-1A was launched on 1st July, 2013 

from the Satish Dhawan Space Centre at Sriharikota. The constellation of seven satellites is 

expected to operate from June 2016 onwards. 

Global Positioning System (GPS), which is a widely used navigation system, is controlled and 

operated by the U.S Air Force. IRNSS has a different configuration from other global 

navigational systems. Normally, navigational satellites, like the American Global Positioning 

System (GPS), are positioned in medium Earth orbit (MEO). In the case of IRNSS, four 

satellites will be in inclined geosynchronous orbits and the remaining three satellites in the 

geostationary orbit. The entire system would have a lifetime of minimum ten years.  

The need for India to invest billions of dollars in an independent navigation system has 

drawn questions from all quarters. It is important to address this question at the backdrop 

of some global navigational sector realities. Today, navigation systems are the heart of 

aviation and shipping. The 1991 Gulf War significantly demonstrated the utility of 

navigational systems for militaries. All modern-day weaponry and weapon delivery 

platforms are dependent on navigational systems. The GPS signals made available globally 

are, intentionally degraded in order to avoid any military-specific utility. The US has the 

capability to block the civilian signals while still being able to use the military signal. Hence, 

there exists a possibility that the US could deny others, the access to GPS during political 

disagreements. India has a tremendous growth potential in the global navigational market 

a d all these poi ts justif  I dia s eed for an independent navigation system. 

India will be adding another golden feather in its cap, on the completion of this ambitious 

project, aimed at attaining a strategic parity. 

 

MITHUN JOY 

S6 EEE 
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SMART MICROGRID 

Microgrids are modern, small-scale versions of the centralized electricity system. 

They achieve specific local goals, such as reliability, carbon emission reduction, 

diversification of energy sources, and cost reduction, established by the community being 

served. Like a centralized grid, microgrids can generate, distribute and regulate the flow of 

electricity to consumers. They also can be networked with one another as well as with the 

central grid to increase capacity, reliability and efficiency. Unlike a centralized grid, 

however, microgrids are not necessarily owned or run by a utility company. Microgrids can 

be built, owned and operated by a community, neighbourhood, university, corporation, 

hospital, individual or any other entity that has legal authority over their power 

infrastructure (i.e., power lines, generation source, meters, etc.). This local control, which 

allows for private investment in the system, together with their relatively small size makes 

microgrids hotbeds for entrepreneurial innovation. They are able to feature the latest smart 

technology that increases efficiency and reliability and to create islands of sustainable 

energy within the larger grid. Key benefits of smart microgrids include: 

• Smart microgrids increase reliability 

Microgrids can be connected to one another and to the larger grid, which allows them to 

back each other up and back up the central grid, when power demand and cost are highest. 

This would lead to fewer rolling blackouts and brownouts during times of peak demand, like 

hot summer days. Smart technology such as sensors and automated switches enable many 

of the problems that cause blackouts to be avoided entirely, or at worst, restricted to much 

smaller areas. The resulting reliability and energy efficiency savings to consumers are 

typically at least four times the cost of implementing a smart microgrid. 

• Smart microgrids make it easier to efficiently meet growing consumer demand 

Microgrids allow local communities, neighbourhoods and even individual buildings to 

increase electricity supply quickly through relatively local small generators, rather than 

having to wait for power companies to build costly centralized power plants that take much 

longer to come online. They also can provide real-time price signals and automatically adjust 

electricity usage to most efficiently meet the power needs of each individual consumer. 

• Smart microgrids make it possible to get the most from clean, renewable energy 

Because smart microgrids include on-site, backup power sources and energy storage, they 

have increased flexibility to tap a much wider range of energy sources, including those, that 

present a challenge for the current centralized system such as wind and solar. When the sun 

shines and the wind blows, microgrids can produce power for themselves and profitably sell 

the excess to others. When the weather does not cooperate, the microgrid reverts to stored 

power or power supplied by the central bulk grid, or even another microgrid to which it may 

be connected. 
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• Smart microgrids nurture major technological innovation 

Microgrids represent the most consumer-friendly and lowest cost bail-out plan for our aging 

electricity infrastructure. They allow us to smarten the grid one piece at a time. Local 

control over the power infrastructure makes a new business model possible — one in which 

entrepreneurs and their technologies are invited to participate in an open, competitive 

market. In addition, because microgrids can be built to optimal scale for its users, whether it 

is a single building or an entire community, networks of microgrids can be established that 

provide tailored power service at the best price to each consumer. As a result, for the first 

time, consumers would have control over the price they pay for electricity, while the 

electricity producers would have a market-driven incentive and competition to increase the 

affordability, efficiency and reliability of our power. 

 

 ANAND A.N. 

S8 EEE 
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PHILOSOHY BEHIND FOC 

 
Field Oriented Control demonstrates that a Synchronous Motor or an Induction Motor could 

be controlled like a Separately excited DC motor by the orientation of the stator mmf or 

current vector in relation to the rotor flux to achieve a desired objective. 

 

In order to understand the spirit of the Field Oriented Control technique, let us consider a 

separately excited DC Motor. In this type of motor, the excitation for the stator and rotor is 

independently controlled. Electrical study of the DC motor shows that the produced torque 

and the flux can be independently tuned. The strength of the field excitation sets the value 

of the flux. The current through the rotor windings determines how much torque is 

produced. The commutator is in contact with the brushes and the mechanical construction 

is designed to switch into the circuit the windings that are mechanically aligned to produce 

the maximum torque. This arrangement then means that the torque production of the 

machine is fairly near optimal all the time. The key point here is that the windings are 

managed to keep the flux produced by the rotor windings orthogonal to the stator field. 

 

AC machines do not have the same key features as the DC motor. In this we have only one 

source that can be controlled, which is the stator current. On PMSM, the rotor excitation is 

given by the permanent magnets mounted onto the shaft and the only source of power and 

magnetic field is the stator phase voltage. Obviously, as opposed to the DC motor, flux and 

torque depend on each other. The goal of the FOC on Synchronous Machine is to separately 

control the torque producing and magnetizing flux components. The control technique goal 

is to i itate the DC oto s ope atio . FOC o t ol ill allo  us to de ouple the to ue a d 
the magnetizing flux components of stator current. With decoupled control of the 

magnetization, the torque producing component of the stator flux can now be thought of as 

independent torque control. 

 

To decouple the torque and flux, it is necessary to engage several mathematical transforms 

and this is where the microcontrollers add the most value. The processing capability 

provided by the microcontrollers enables these mathematical transformations to be carried 

out very quickly. This in turn implies that the entire algorithm controlling the motor can be 

executed at a fast rate, enabling higher dynamic performance. In addition to the decoupling, 

a dynamic model of the motor is now used for the computation of many quantities such as 

rotor flux angle and rotor speed. This means that their effect is accounted for and the 

overall quality of control is better. According to the electromagnetic laws, the torque 

produced in the synchronous machine is equal to vector cross product of the two existing 

magnetic fields:  

 

 

This expression shows that the torque is maximum, when the stator and rotor magnetic 

fields are orthogonal. If we are able to ensure this condition all the time by orienting the flux 

correctly, we can reduce the torque ripple and we can ensure a better dynamic response. 

However, the constraint is to know the rotor position; this can be achieved with a position 

sensor such as quadrature encoder. 

 

stator rotor
em

T B x B
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In brief, the goal is to maintain the rotor and stator flux in quadrature: the goal is to align 

the stato  flu  ith the  a is of the oto  flu , i.e. o thogo al to the oto  flu . To do this, 
the stator current component in quadrature with the rotor flux is be controlled to generate 

the commanded torque, and the direct component is set to zero. 

 

The field control of currents and voltages in control of the spatial orientation of the 

electromagnetic fields in the machine has led to the name field orientation. Field Oriented 

Control usually refers to controllers which maintain a 900 electrical angle between rotor and 

stator field components. Systems which depart from the 900 orientation are referred to as 

Field Angle Control or Angle Control. The performance of FOC of AC machine acquires every 

advantage of DC machine control and frees itself from the mechanical commutation 

drawbacks. It produces less ripples but the system is more complex. Furthermore, this 

control structure, by achieving a very accurate steady state and transient control, leads to 

high dynamic performance in terms of response times and power conversion. 

 

 JAYASRI R. NAIR 

ASST. PROFESSOR, DEE 
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AUTOMATIC WASTE SORTER 

Waste sorting is the process by which waste is separated into different elements. Waste 

sorting can occur manually at the household and collected through curb side collection 

schemes, or automatically separated in materials recovery facilities or mechanical biological 

treatment systems. Hand sorting was the first method used in the history of waste sorting. 

Waste can also be sorted in a civic amenity site. However automation has added innumerate 

advantages like: 

 Segregation of waste is important for properly disposing of the vast amount of 

garbage which the modern society produces in an environmentally conscious 

manner. Different components of waste have very different properties, and grouping 

them by type allows for proper processing or storage. 

 Reduces the amount of waste that needs to be sent to landfills. This is becoming 

increasingly important as land is beginning to become less available while the 

amount of waste continues to increase. 

 This is the only way to increase recycling rate. 

 Pure biodegradable waste can be sorted out, which can produce much efficient 

energy. 

 Many parts of the waste can be reused. 

 Automatic aste so te s a e ge e all  dealt as a ot a e  te h i al ad a e e t. 
But among those few who dispose wastes, a very few have ever put those into an 

automatic waste sortig machine. With a big number of merits, these machines are 

hardly found in India. 

Basic Working and Technical Features 

The separation is based on features measured with a detection technology that are used to 

derive a yes/no decision. This detection technology can vary according to the required end 

result. The one below is an engineering project, an automatic wastes sorter which works on 

infrared identification process for material classification. 

The apparatus allows classification of objects composed of a wide range of materials and 

also provides for discrimination of objects comprising different grades of the same material. 

These types of systems are primarily focused at specific material types, say plastic, 

aluminium and landfill, and are generally successful to sort these different materials from 

one another. 

A hyper spectral sensor provides data signals from which it is possible to identify a far 

greater range of materials seen in a typical household waste stream and, therefore, offers 

increased performance over more conventional types of sensors such as near infra-red 

sensors. Hyper spectral technologies offer far greater flexibility by being able to identify a 

wide range of materials with common sensor technology. Existing processes rely on a range 

of technologies as well as human intervention to sort household waste. 

https://en.wikipedia.org/wiki/Curbside_collection
https://en.wikipedia.org/wiki/Materials_recovery_facilities
https://en.wikipedia.org/wiki/Mechanical_biological_treatment
https://en.wikipedia.org/wiki/Mechanical_biological_treatment
https://en.wikipedia.org/wiki/Civic_amenity_site
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STRUCTURE OF AUTOMATIC WASTE SORTER 

Such technologies include electromagnets, eddy current separators, mechanical size 

discrimination, near infra-red identification of plastics, X-ray detection of PVC and glass. 

Hyper spectral technology also offers the potential to discriminate colour (e.g. coloured 

glass).Hyper spectral detection uses a material's spectral signature for identification. By 

measuring the energy reflected, transmitted, or emitted from a material with a hyper 

spectral imaging system it is possible to classify or identify a material based on its 

spectral fingerprint to a level not possible using a conventional colour camera or thermal 

imager. 

The device has high safeguard facilities, a display screen displaying the type of waste 

detected and is hence extremely user friendly.  

ARBITE JOHN 

S6 EEE  
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Answers:  1.Parrallel 2.Schematic 3.Insulator 4.Ampere 5.Electrons 6.Battery 7.Thermistor 8.Coulomb 

9.Proton 10.Rechargeablity 11.Compound 12.Voltage 13.Element 14.Ammeter 15.Large 16.Neutron  

 

CROSSWORD 

 

Across 

2. A diagram that shows the electrical connections of the electronic components. 

5. Current is considered to be the movement of ________. 

6. A voltage source that converts chemical energy to electrical energy. 

8. A flow of electric charge. 

10. A characteristic of a secondary cell. 

11. A material that is composed of a mixture of elements. 

12. The term used to designate electrical pressure. 

15. A short circuit will have a ________ current flow. 

16. The part of an atom that has no electric charge. 

Down 

1. A voltmeter is used in ________ with the circuit. 

2. A device that opens or completes an electrical path. 

3. A material that opposes the movement of free electrons. 

4. One coulomb passing a point in one second. 

7. A resistive component that is designed to be temperature sensitive. 

8. A unit of charge that contains 6.25 × 10^18 electrons. 

9. A  ato ’s ato i  u er is deter i ed y its u er of _________.  
13. A substance that is found only in its pure form. 

14. It is used to measure current.  
JENIT JERALD 

S6 EEE 
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