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Abstract – In this project, v/f control of Induction motor is simulated for both closed loop systems. The induction motor (IM) is fed from single phase bridge inverter which is operated with sinusoidal pulse width modulation (SPWM) technique. Among the various modulation strategies sinusoidal pulse width modulation technique is the efficient one because it has better spectral performance and output voltage is more closed to sinusoidal.

        The performance of sinusoidal pulse width modulation technique is compared with other PWM techniques for harmonics, THD, dc bus utilization and Output voltage and observed that SPWM has better performance. These techniques when applied for speed control of Induction motor by v/f method for closed loop systems it is observed that the induction motor performance is improved with SPWM.
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I. Introduction 
        Before last few decades all process industries were making use of DC motors because speed control of DC motor is very easy when compared to AC motors. But as we know that the main drawback of DC motor is maintenance problem. But after the invention of Power electronic devices, all DC motors are being replaced with AC motors, because speed control of AC motors is very easy with Power electronic device.
        The torque developed by the induction motor is directly proportional to the ratio of the applied voltage and the frequency of supply. By varying the voltage and the frequency, but keeping their ratio constant, the torque developed can be kept constant throughout the speed range. This is exactly what VF control tries to achieve.
II. Objective
         The main objective of the project is to implement a simple and cost effective process to control the speed of AC induction motors using the most popular technique of voltage to frequency ratio (V/F) method.
III. Hardware
          In this project, We have used 9 different hardwares and they are as follows:
A. Microcontroller: The AT89S52 is a low-power, high-performance CMOS 8-bit-microcontroller with 8K bytes of in-system programmable Flash memory .The device is manufactured using Atmel’s high-density nonvolatile memory technology and is compatible with the industry- standard 80C51 instruction set and pin out. The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with in-system programmable Flash on a monolithic chip, the Atmel AT89S52 is a powerful microcontroller which provides a highly-flexible and cost-effective solution to many embedded control applications. The AT89S52 provides the following standard features: 

· 8K bytes of Flash,
· 256 bytes of RAM,
· 32 I/O lines, 
· Watchdog timer,
·  two data pointers, 
· three 16-bit timer/counters,
·  a six-vector two-level interrupt architecture
·  a full duplex serial port, 
· on-chip oscillator,
·  and clock circuitry.
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B. Power supply: In this project, power supply consist of step down transformer, Rectifier, filter, regulator. In this project , we are giving two power supply. One regulated power supply of +5V is supplied to the microcontroller IC. While the other of +12V is supplied to the inverter. This +12V regulated power supply is again converted into 240V variable voltage variable frequency AC supply. This 240V AC supply is then supplied to the induction motor. 
C. Rectifier: Rectifier is a device which convert AC supply into DC supply. In this project, we have used full wave bridge rectifier because of its merits like good stability and full wave rectification in both the power supply in order to convert the AC supply into the DC supply. This DC supply is then supplied to the filter circuit.
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D. Filter: In this project , In both the power supply we have usedthe capacitor filter in order to reduce the ripple content present in the output of the rectifier.
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E. Regulator:  A voltage regulator is an electrical regulator designed to automatically maintain a constant voltage level. In this project, power supply of 5V and 12V are required. In order to obtain these voltage levels, 7805 and 7812 voltage regulators are to be used.
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F. Inverter: The inverter circuit is used to convert the DC supply into the AC supply. In this project, the regulated power supply which is given to the induction motor is first converted into the 240V variable voltage variable frequency AC supply By inverter circuit . 
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G. Liquid crystal display (LCD): In this project , we have used the LCD screen instead of using the CRT screen due to advantages like lightweight construction,  portability, and its ability to be produced in much larger screen sizes.
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H. Induction motor:   Induction motor characteristics are well suited for Adjustable or Variable Speed Drive, which is, nowadays, preferred over Constant Speed Drive In this paper, Variable Voltage-Variable Frequency (V/f) base torque-speed control of three phase induction motor fed by a PWM Voltage Source Inverter. The PWM method, which involves the modulation of conventional sinusoidal reference signal and a triangular carrier to produce pulse width modulated output signals, which are applied to Power Electronic Switches of a 2-Level Voltage Source Inverter, driving Induction Motor, shall be used. The performance analysis of single phase induction motor fed by PWM voltage source inverter in terms of phase current of inverter, rotor and stator current, speed, and electromagnetic torque developed of inverter is simulated.
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Figure 13.1

Super-E, premium efficiency induction motor rated
10 hp, 1760 r/min, 460 V, 3-phase, 60 Hz. This to-
tally-enclosed fan-cooled motor has a full-load cur-
rent of 12.7 A, efficiency of 91.7%, and power fac-
tor of 81%. Other characteristics: no-load current
5 A; lockedrotor current: 85 A; locked rotor torque:
2.2 pu; breakdown torque: 3.3 pu; service factor
1.15; total weight: 90 kg; over-all length including
shaft: 491 mm; overall height: 279 mm

(Courtesy of Baldor Electric Company)

Figure 13.2

A wound rotor has a 3-phase winding, similar to
the one on the stator. The winding is uniformly dis-
tributed in the slots and is usually connected in 3-
wire wye. The terminals are connected to three slip-
rings, which turn with the rotor ( 13.4). The
gs and associated stationary

revolving  slip-ri
brushes enable us to connect external resistors in se-
ries with the rotor winding. The external resistors are
t-up period; under normal

mainly used during the sta
running conditions, the three brushes are short-cir-

cuited.

13.2 Principle of operation

The operation of a 3-phase induction motor is based
upon the application of Faraday’s Law and the
Lorentz force on a conductor (Sections 2.20, 2.21,
and 2.22). The behavior can readily be understood
by means of the following example.

Consider a series of conductors of length /,
whose extremities are short-circuited by two bars A
and B (Fig. 13.52). A permanent magnet placed
above this conducting ladder, moves rapidly to the
right at a speed v, so that its magnetic field B sweeps
across the conductors. The following sequence of
events then takes place:

Exploded view of the cage motor of Fig. 13.1, showing the stator, rotor, end-bells, cooling fan, ball bearings
and terminal box. The fan blows air over the stator frame, which is ribbed to improve heat transfer.

(Courtesy of Baldor Electric Company)





I. Keypad: The speed that we required for a particular application we will give input to the microcontroller with the help of keypad.
IV. Sotware
        In this project, we are using two kind of software and they are as follows: 

A. Embedded C: Embedded C is a set of language extensions for the C Programming language by the C Standards committee to address commonly issues that exist between C extensions for different embedded systems. Historically, embedded C programming requires non standard extensions to the C language in order to support exotic features such as fixed point arithmetic, multiple distinct memory banks, and basic operation.

B. Keil Software:When starting a new project, simply select the microcontroller you use from the device database and the micro vision IDE sets all complier, assembler, linker and memory options for you.

V. Working
          In this project, we are giving two power supply. One power supply of +5V DC is supplied to microcontroller IC while the other regulated power supply of +12 volt DC is supplied to inverter circuit in which it is again converted into 240 volt variable voltage variable frequency AC supply and then it is given to induction motor. This is exactly what V/F control method tries to achieve. 
         The speed that we required for a particular application, we will give input to the microcontroller with the help of pot. After getting the input the microcontroller will vary the speed of I.M. by adjusting the firing angle using SPWM technique. Thus we get the speed that we required for the particular application.
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VI. Advantages
       Smooth speed control ,Air gap flux remains constant so no possibility of core saturation.

        It is possible to get a constant maximum torque at all the speeds right from 0 to the rated speed. 

VII. Future Expansion
       Instead of using single phase induction motor, three phase induction motor can be used in high performance of variable speed applications.
VIII. Conclusion
          Instead of using single phase induction motor, three phase induction motor can be used in high performance of variable speed applications.
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