CHAPTER 1                                                                                                              INTRODUCTION

1. INTRODUCTION:


Preemptive scheduling systems are systems that can be used to foresee potentially serious damages in various domains like infrastructure, industrial machines, old monuments, dams, bridges etc. The key to preemptive scheduling lies in the collection and correlation of field data generally using a distributed network of transducers. The nature and the location of the transducer varies with the application. Conventional maintenance systems in industries and elsewhere look for damages that have happened and provide information about the damage after the damage has happened. This information though useful is not a very sensible and optimal way of running a industry.


This project proposes a novel system where in such serious damages, that can stop production, can be preempted in advance and maintenance can be scheduled accordingly. The vital as aspect of preemption systems is data from the various parts of a machine that are under constant strain. For example in a part like a ball bearing, damages don’t happen overnight. It is generally a long and gradual process, which starts with some minor deformations in the ball bearings. When such deformations happen, the machine starts to show uncharacteristic behaviors such as abrupt vibrations. Such abrupt signals can be studies and depending on a data over a prolonged duration, the extent of damage can be ascertained at a very early stage in the process.

1.1 EMBEDDED SYSTEM
Embedded System is a combination of hardware and software used to achieve a single task. Embedded systems are computer systems that monitor, respond to, or control an external environment. Environment connected to systems through sensors, actuators and other I/O interfaces. Embedded system must meet timing & other constraints imposed on it by environment
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Fig .1.1 Architecture of Embedded System
An Embedded system is a component within some larger system. It is contrast with general-purpose computers. The software in the embedded system is called firmware. An Embedded system is an intelligent firmware designed for a definite process to be achieved perfectly.      


An Embedded system, in general, incorporates hardware, operating system, and peripheral devices and communication software to enable to perform the predefined functions.

          In contrast to desktops that perform a variety of tasks, an embedded system performs a single, well-defined task. The system has a processor, associated peripherals, and software for a specific purpose. For example, in a mobile phone the embedded processor need to process voice (to send and receive speech signals) as well as communication protocol.

        Modern automobiles, industrial control systems, aircrafts, office automation products have a number of special purpose computer hardware and associated software embedded in them to perform specific functions.

1.2 CHARACTERISTICS OF EMBEDDED SYSTEM

· In-built Intelligence.

· Immediate control of hardware.

· Uses dedicated software.

· Performs a specific function.

· Their work is subject to deadlines.

· Respond to external events.

· Timeliness, Robustness/Safety.

· Processing power and Memory limitations.

· Program is stored in nonvolatile memory such that it can be executed on power. 

· Mostly interactive with I/O devices in the real world.

· Cope with all unusual conditions without human intervention.

1.3 EMBEDDED CATEGORIES
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Fig 1.2 Embedded Categories
1.4 APPLICATIONS OF EMBEDDED SYSTEMS:
1. Household appliances - home control systems, microwave oven, automatic washing machines, digital watch, video game player, digital audio/video systems, etc.

2. Communication Device-Mobile phone, pager, PDA , etc.

3. Control systems-Motor control systems, automobile control systems, electrical management systems, data acquisition systems, industrial control systems, etc.

4. Aviation/Space Application-Flight control systems, satellite control systems, missile launching systems, etc.
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Fig 1.3. Application of Embedded System
The simplest example is that of a washing machine sets and controls the entire wash cycle and associated parameters, such as detergent feed, spin rate, timing, and water temperature.


A bio, the robotic dog of Sony Corporation, incorporates emotion-detecting sensors, voice recognition system, a CCD camera and distance measurement sensor. It has 18 joints that can generate different types of movements.


Modern automobiles embed at least one computer to monitor engine emissions and accordingly adjust the engine. Automatic brake system, Manage air bag system, navigate, provide entertainment, communication, and personalized Internet option


Embedded software in Mobile devices facilitate anywhere, anytime communication for voice, data, and applications. 
1.5 SENSOR USED FOR PREEMPTIVE MAINTAINANCE:

     The two main sensor used in this project are:

· Vibration Sensor: vibration sensor is used for measurement of vibration produced.

· Temperature sensor: Temperature sensor is used to measure the change in temperature.

 1.5.1 Vibration Sensors     
         Critical to vibration monitoring and analysis is the machine mounted sensor. Three parameters representing motion detected by vibration monitors are displacement, velocity, and acceleration. These parameters are mathematically related and can be derived from a variety of motion sensors. Selection of a sensor proportional to displacement, velocity or acceleration depends on the frequencies of interest and the signal levels involved. Figure 1 shows the relationship between velocity and displacement to constant acceleration. Sensor selection and installation is often the determining factor in accurate diagnoses of machinery condition.   
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Fig 1.4 the relationship of Velocity And displacement
1.5.2 TYPES OF VIBRATION SENSORS:

1. DISPLACEMENT SENSORS
Displacement sensors are used to measure shaft motion and internal clearances. Monitors have used non-contact proximity sensors such as eddy probes to sense shaft vibration relative to bearings or some other support structure. These sensors are best suited for measuring low frequency and low amplitude displacements typically found in sleeve bearing machine designs. Piezoelectric displacement transducers (doubly integrated accelerometers) have been developed to overcome problems associated with mounting non-contact probes, and are more suitable for rolling element bearing machine designs. Piezoelectric sensors yield an output proportional to the absolute motion of a structure, rather than relative motion between the proximity sensor mounting point and target surface, such as a shaft.

 2. VELOCITY Sensor
           Velocity sensors are used for low to medium frequency measurements. They are useful for vibration monitoring and balancing operations on rotating machinery. As compared to accelerometers, velocity sensors have lower sensitivity to high frequency vibrations. Thus, they are less susceptible to amplifier overloads. Overloads can compromise the fidelity of low amplitude, low frequency signals. Traditional velocity sensors use an electromagnetic (coil and magnet) system to generate the velocity signal. Now, hardier piezoelectric velocity sensors (internally integrated accelerometers) are gaining in popularity due to their improved capabilities.

     3. Accelerometers
Accelerometers are the preferred motion sensors for most vibration monitoring applications. They are useful for measuring low to very high frequencies and are available in a wide variety of general purpose and application specific designs. The piezoelectric accelerometer is unmatched for frequency and amplitude range. The piezoelectric sensor is versatile, reliable and the most popular vibration sensor for machinery monitoring.

    4. Piezoelectric Sensor
The rugged, solid-state construction of industrial piezoelectric sensors enables them to operate under most harsh environmental conditions. They are unaffected by dirt, oil, and most chemical atmospheres. They perform well over a wide temperature range and resist damage due to severe shocks and vibrations. Most piezoelectric sensors used in vibration monitoring today contain internal amplifiers.
The piezoelectric element in the sensor produces a signal proportional to acceleration. This small acceleration signal can be amplified for acceleration measurements or converted (electronically integrated) within the sensor into a velocity or displacement signal. The piezoelectric velocity sensor is more rugged than a coil and magnet sensor, has a wider frequency range, and can perform accurate phase measurements.

1.5.3 Temperature Sensor
An analog temperature sensor is pretty easy to explain, it's a chip that tells you what the ambient temperature is.These sensors use a solid-state technique to determine the temperature. That is to say, they don't use mercury (like old thermometers), bimetallic strips (like in some home thermometers or stoves), nor do they use thermistors (temperature sensitive resistors). Instead, they use the fact as temperature increases, the voltage across a diode increases at a known rate. (Technically, this is actually the voltage drop between the base and emitter - the Vbe - of a transistor. By precisely amplifying the voltage change, it is easy to generate an analog signal that is directly proportional to temperature. There have been some improvements on the technique but, essentially that is how temperature is measured. Because these sensors have no moving parts, they are precise, never wear out, don't need calibration, work under many environmental conditions, and are consistent between sensors and readings. Moreover they are very inexpensive and quite easy to use.

1.5.4 Types of Temperature Sensor:

 1. RTD (Resistive temperature detector):  Resistive temperature detector is generally designed not to vary with temperatures. But in order to use them as temperature sensor, they have to display a high temperature coefficient (defined as the rate of change of resistance with temperature). An RTD displays a positive temperature coefficient i.e. the resistance increases with the increase in temperature.
2. Thermistors: The word thermistor is a combination of thermal and resistor a thermistor is a resistor with definite thermal characteristics. Most thermistors have a negative temperature coefficient (NTC). Thermistors are widely applied for measurement and control of temperature liquid level gas flow etc. Silicon and germanium are not normally used for thermistor manufacture because large and more predictable temperature coefficients are available with metallic oxides Various mixtures of manganese, nickel, cobalt copper iron and uranium are pressed in to desire shapes and sintered at high temperature to form thermistors.
3. Integrated Circuit (IC) Sensor: This sensor maps temperature to voltage as opposed to resistance as seen in the previous cases. The LM 35 IC is an integrated chip which acts as two terminal zener diode. Its breakdown voltage is directly proportional to the absolute temperature at +10mv/K. The IC is most linear of all the sensors and hence can be used for accurate temperature conversions. Its only drawback is the need of external circuit to pass current through IC.
4. Thermocouple: Thermocouples are a widely used type of temperature sensor for measurement and control. They are inexpensive and interchangeable, are supplied fitted with standard connectors, and can measure a wide range of temperatures. The main limitation is accuracy: system errors of less than one degree Celsius (C) can be difficult to achieve. A thermocouple is a junction between two different metals that produces a voltage related to a temperature difference. In 1821, the German–Estonian physicist Thomas Johann Seebeck discovered that, when a circuit composed of two different conducting metals is subjected to a thermal gradient, it generates a voltage. This phenomenon is now known as the ‘Seebeck effect’. The effect cannot exist if the circuit is composed by only one conductor. Thus, a thermocouple is constituted by a junction between two different metals: this junction is called ‘hot end’ and is placed in contact with the temperature to be measured. The other end is called ‘cold end’ and corresponds to the free ends of the two conductors. When a temperature gradient between hot and cold end exists, a voltage is produced in correspondence of the cold end.

Thermocouples for practical measurement of temperature are junctions of specific alloys which have a predictable and repeatable relationship between temperature and voltage. Different alloys are used for different temperature ranges.

1.6 BASIC LAYOUT OF THE PROJECT
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Fig. 1.5 Block Diagram of Project
The temperature sensor and accelerometer are connected to the microcontroller. Microcontroller decodes the analog Signals and converts it into the digital signal. These digital signals are passed to the multiplexer that transfers the value to pc interface and GSM module.

The data collected from the temperature sensor and accelerometer is given to microcontroller to convert it into digital signal that are regularly monitored in the pc via LAB-VIEW software. When the vibration or Temperature is above the levels then it will transfer the control to GSM module send the SMS for the same. 
CHAPTER 2
PERIPHERAL USED IN THE PROJECT

2. PERIPHERAL DISCRIPTION

2.1. LM35 Precision Centigrade Temperature Sensor
2.1.1. General Description

The LM35 series are precision integrated-circuit temperature sensors, whose output voltage is linearly proportional to the Celsius (Centigrade) temperature. The LM35 thus has an advantage over linear temperature sensors calibrated in ° Kelvin, as the user is not required to subtract a large constant voltage from its output to obtain convenient Centigrade scaling. The LM35 does not require any external calibration or trimming to provide typical accuracies of ±1D4°C at room temperature and ±3D4°C over a full -55 to +150°C temperature range. Low cost is assured by trimming and calibration at the wafer level. The LM35's low output impedance, linear output, and precise inherent calibration make interfacing to readout or control circuitry especially easy. It can be used with single power supplies, or with plus and minus supplies. As it draws only 60 µA from its supply, it has very low self-heating, less than 0.1°C in still air. The LM35 is rated to operate over a -55° to +150°C temperature range, while the LM35C is rated for a -40° to +110°C range (-10° with improved accuracy). The LM35 series is available packaged in hermetic TO-46 transistor packages, while the LM35C, LM35CA, and LM35D are also available in the plastic TO-92 transistor package. The LM35D is also available in an 8-lead surface mount small outline package and a plastic TO-220 package.
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Fig 2.1 LM35 Sensor
2.1.2. Features of LM35
· Calibrated directly in ° Celsius (Centigrade)

· Linear + 10.0 mV/°C scale factor

· 0.5°C accuracy guarantee able (at +25° C)

· Rated for full -55° to +150°C range

· Suitable for remote applications

· Low cost due to wafer-level trimming

· Operates from 4 to 30 volts

· Less than 60 µA current drain

· Low self-heating, 0.08°C in still air

· Nonlinearity only ±1D4°C typical

· Low impedance output, 0.1 W for 1 mA load

2.2 MMA2202D Accelerometer (Vibration sensor)

2.2.1 General Description

The MMA series of silicon capacitive, micro machined accelerometers features signal conditioning, 4-pole low pass filter and temperature compensation. Zero-g offset full scale span and filter cut-off are factory set and require no external devices. A full system self-test capability verifies system functionality.

The device consists of a surface micro machined capacitive sensing cell (g-cell) and a CMOS signal conditioning ASIC contained in a single integrated circuit package. The sensing element is sealed hermetically at the wafer level using a bulk micro machined cap wafer.
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Fig 2.2 Accelerometer
2.2.2 PRINCIPLE OF OPERATION

The g-cell is a mechanical structure formed from semiconductor materials (polysilicon) using semiconductor processes (masking and etching). It can be modeled as a set of beams attached to a movable central mass that moves between fixed beams. The movable beams can be deflected from their rest position by subjecting the system to Acceleration

When the beams attached to the center mass move, the distance from them to the fixed beams on one side will increase by the same amount that the distance to the fixed beams on the other side decreases. The change in distance 

is a measure of acceleration. The g-cell beams form two back-to-back capacitors. As the center plate moves with acceleration, the distance between the beams change and each capacitor’s value will change, (C = NAε/D). Where A is the area of the facing side of the beam, ε is the dielectric constant, and D is 

the distance between the beams, and N is the number of beams. The CMOS ASIC uses switched capacitor techniques to measure the g-cell capacitors and extract the acceleration data from the difference between the two capacitors. 
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2.2.3 Features of MMA2202D
•    Integral Signal Conditioning

•    Linear Output

•    Ratio metric Performance

•    4th Order Bessel Filter Preserves Pulse Shape Integrity

•    Calibrated Self-test

•    Low Voltage Detect, Clock Monitor, and EPROM Parity Check Status

•    Transducer Hermetically Sealed at Wafer Level for Superior Reliability

•    Robust Design, High Shocks Survivability

2.3 PIC16F877A MICROCONTROLLER
The term PIC, or Peripheral Interface Controller, is the name given by Microchip Technologies to its single – chip microcontrollers.  These devices have been phenomenally successful in the market for many reasons, the most significant ones are mentioned below.  PIC micros have grown in steadily in popularity over the last decade, ever since their inception into the market in the early 1990s.  PIC micros have grown to become the most widely used microcontrollers in the 8- bit microcontroller segment.  The PIC16F877 is 40 pin IC.  There are six ports in this microcontroller.  Namely PORT A, PORT B, PORT C, PORT D and PORT E.  Among these ports PORT B, PORT C and PORT D contains 8-pins, where PORTA contains 6-pins and PORT E contains 3-pins.


Each pin in the ports can be used as either input or output pins.  Before using the port pins as input or output, directions should be given in TRIS register.  For example setting all the bits in TRIS D register indicates all the pins in PORT D are used input pins.  


Clearing all the bits in TRIS D register indicates all the pins in  PORT D are used as output pins.  Likewise  TRIS A, TRIS B, TRIS C, TRIS E registers available for  PORT A, PORT B, PORT C and  PORT E.

2.3.1 PIN DIAGRAM OF PIC16F877A
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Fig 2.4  PIN Diagram of PIC16F877a
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2.3.2 FEATURES OF PIC16F877A
· Speed:  When operated at its maximum clock rate, a PIC executes most instructions in  0.2µs, or five instructions in a microsecond.

· Instruction set simplicity:  The instruction set consists of just 35 instructions.

· Integration of operational features:  PIC micros have features like Power on Reset and Brown out protection which ensures that the chip operates only when the supply voltage is within specification.  A watchdog timer resets the PIC if the chip ever malfunctions and deviates from its normal operations.

· Flexibility in clock sources:  The PIC micros can be run with four different types of clock sources which help in cost cutting and power saving.

· High current capabilities of ports:  The ports pins on PIC micros can source and sink up to 25mA, which make them all the more versatile and economic.

· Serial programming via two pins:  PIC micros  can be programmed serially with two pins, which bring down the complexity and the cost of PIC programmers, drastically.

· On chip EEPROM:  The on chip EEPROM helps retain critical data even if the power is down.  There by reducing the cost of and external EEPROM from the overall system cost.

· Harvard Architecture

Apart from these features are reasons of non technical nature like the availability of free  development software, low cost device programmers, and availability of free datasheets and application notes.

2.4 MAX232  PC/GSM interface
2.4.1 General Description
The MAX232 is an integrated circuit that converts signals from an RS-232 serial port to signals suitable for use in TTL compatible digital logic circuits. The MAX232 is a dual driver/receiver and typically converts the RX, TX, CTS and RTS signals.

The drivers provide RS-232 voltage level outputs (approx. ± 7.5 V) from a single + 5 V supply via on-chip charge pumps and external capacitors. This makes it useful for implementing RS-232 in devices that otherwise do not need any voltages outside the 0 V to + 5 V range, as power supply design does not need to be made more complicated just for driving the RS-232 in this case.

The receivers reduce RS-232 inputs (which may be as high as ± 25 V), to standard 5 V TTL levels. These receivers have a typical threshold of 1.3 V, and a typical hysteresis of 0.5 V.

The later MAX232A is backwards compatible with the original MAX232 but may operate at higher baud rates and can use smaller external capacitors – 0.1 μF in place of the 1.0 μF capacitors used with the original device. 

The newer MAX3232 is also backwards compatible, but operates at a broader voltage range, from 3 to 5.5 V.  
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Fig 2.5 RS232 Interface

2.5 74157 MULTIPLEXER

2.5.1 General Description
In electronics, a multiplexer or mux is a device that selects one of several analog or digital input signals and forwards the selected input into a single line. A multiplexer of 2n inputs has n select lines, which are used to select which input line to send to the output.

An electronic multiplexer makes it possible for several signals to share one device or resource, for example one A/D converter or one communication line, instead of having one device per input signal.

On the other end, a demultiplexer (or demux) is a device taking a single input signal and selecting one of many data-output-lines, which is connected to the single input. A multiplexer is often used with a complementary demultiplexer on the receiving end.

An electronic multiplexer can be considered as a multiple-input, single-output switch, and a demultiplexer as a single-input, multiple-output switch. The schematic symbol for a multiplexer is an isosceles trapezoid with the longer parallel side containing the input pins and the short parallel side containing the output pin. The schematic on the right shows a 2-to-1 multiplexer on the left and an equivalent switch on the right. The sel wire connects the desired input to the output.

These data  selectors/multiplexers  contain  inverters  and drivers to supply full on-chip data selection to the four out-put gates. A separate strobe input is provided. A 4-bit word is selected from one of two sources and is routed to the four outputs.
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Fig. 2.6 MUX circuit
2.5.2 FEATURES OF 74157
   Buffered inputs and outputs

   Typical propagation time 9 ns

   Typical power dissipation 150 mW

2.6. TMAS GSM MODEM

2.6.1 General description

TMAS GSM/GPRS Terminal provides the following connectors for power supply, interfacing and antenna: 

•     2.1mm DC power connector (center/inner pin is positive) 

•     9-pin (female) D-SUB plug for RS-232 serial interface 

•     SMA connector for antenna (radio interface) 

•     SIM card holder
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Fig 2.7 GSM Modem

2.6.2 FEATURES OF GSM MODULE
·  GSM modem is a functionally similar to a GSM phone.
· Instead of the LCD and Keypad, it has a RS232 interface for controls.
· It is controlled using AT commands, like most other modems.
· There are various AT commands for different purposes.
· It Internally has a SIM card tray/slot for inserting the SIM card to use a specific service provides network

2.7   Virtual Instrumentation Interface
2.7.1. General Discription
LabVIEW is a graphical programming language that uses icons instead of lines of text to create applications. In contrast to text-based programming languages, where instructions determine program execution, LabVIEW uses dataflow programming, where the flow of data determines execution. In LabVIEW, you build a user interface by using a set of tools and objects. The user interface is known as the front panel. You then add code using

graphical representations of functions to control the front panel objects. The block diagram contains this code. In some ways, the block diagram resembles a flowchart.

You can purchase several add-on software toolsets for developing specialized applications. All the toolsets integrate seamlessly in LabVIEW. Refer to the National Instruments Web site at ni.com for more information about these toolsets. LabVIEW is integrated fully for communication with hardware such as GPIB, VXI, PXI, RS-232, RS-485, and data acquisition control, vision, and motion control devices. LabVIEW also has built-in features for connecting your application to the Internet using the LabVIEW web server and software standards such as TCP/IP networking and ActiveX. Using LabVIEW, you can create 32-bit compiled applications that give you the fast execution speeds needed for custom data acquisition, test, measurement, and control solutions. You also can create stand-alone executables and shared libraries, like DLLs, because LabVIEW is a true 32-bit compiler. 
CHAPTER 3
IMPLEMENTATION

3. IMPLEMENTATION
3.1 Circuit Diagram


Fig, 3.1 Circuit Diagram of Project
3.2POWER SUPPLY

3.2.1 INTRODUCTION:

Power supply is a device that transfers electric power from a source to a load using electronic circuits. typical application of the power supplies is to convert utility’s AC input power to regulated voltage required for electronic equipments.

3.2.2 BASIC FUNCTIONAL UNITS:

Most electronic circuits need a DC supply such as a battery to power them. 

Since the mains supply is AC it has to be converted to DC to be useful in electronics. 
This is what a power supply does.
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Fig 3.2 Basic Functional Unit Of Power Suplly
First the AC mains supply passes through an isolating switch and safety fuse before it enters the power supply unit. 

In most cases the high voltage mains supply is too high for the electronic circuitry.  
It is therefore stepped down to a lower value by means of a Transformer. 
The mains voltage can be stepped up where high DC voltages are required. 

From the transformer the AC voltage is fed to a rectifier circuit consisting of one or more diodes. The rectifier converts AC voltage to DC voltage. This DC is not steady as from a battery. It is pulsating. The pulsations are smoothed out by passing them through a smoothing circuit called a filter. In its simplest form the filter is a capacitor and resistor. 

Any remaining small variations can, if necessary, be removed by a regulator circuit which gives out a very steady voltage. 
This regulator also removes any variations in the DC voltage output caused by the AC mains voltage changing in value. Regulators are available in the form of Integrated Circuits with only three connections.
Each of the blocks is described in more detail below: 

· Transformer - steps down high voltage AC mains to low voltage AC. 

· Rectifier - converts AC to DC, but the DC output is varying. 

· Smoothing - smooths the DC from varying greatly to a small ripple. 

· Regulator - eliminates ripple by setting DC output to a fixed voltage. 

3.2.3 WORKING PRINCIPLE:
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Fig 3.3 Working Principal

The first section is the TRANSFORMER. The transformer steps up or steps down the input line voltage and isolates the power supply from the power line. The RECTIFIER section converts the alternating current input signal to a pulsating direct current. And the pulsating dc is not desirable. For this reason a FILTER section is used to convert pulsating dc to a purer, more desirable form of dc voltage. The final section, the REGULATOR, does just what the name implies. It maintains the output of the power supply at a constant level in spite of large changes in load current or input line voltages.

Let us see in detail about the block diagrams in detail

3.2.4 TRANSFORMER:

A TRANSFORMER is a device that transfers electrical energy from one circuit to another by electromagnetic induction (transformer action). The electrical energy is always transferred without a change in frequency, but may involve changes in magnitudes of voltage and current. Because a transformer works on the principle of electromagnetic induction, it must be used with an input source voltage that varies in amplitude. There are many types of power that fit this description; for ease of explanation and understanding, transformer action will be explained using an ac voltage as the input source.The centertap transformer is used in the power supply unit. a center-tapped transformer and two diodes can form a full-wave rectifier that allows both half-cycles of the AC waveform to contribute to the direct current, making it smoother than a half-wave rectifier.

a center tap is a wire that is connected to a point half way along one of the windings of a transformer , inductor or a resistor. Center taps are sometimes used on inductors for the coupling of signals, although most tappings are not at the centre but usually near one end. In the case of resistors, tapping is usually done only with potentiometers, and center tapping is just a special case of normal operation of these devices.

3.2.5 RECTIFIER:

Rectification is the conversion of alternating current (AC) to direct current (DC). This almost always involves the use of some device that only allows one-way flow of electrons. As we have seen, this is exactly what a semiconductor diode does. The simplest type of rectifier circuit is the half-wave rectifier, so called because it only allows one half of an AC waveform to pass through to the load:

3.2.5.1 HALF WAVE RECTIFICATION:

A half wave rectifier is a special case of a clipper. In half wave rectification, either the positive or negative half of the AC wave is passed easily while the other half is blocked, depending on the polarity of the rectifier. Because only one half of the input waveform reaches the output, it is very inefficient if used for power transfer. Half wave rectification can be achieved with a single diode in a one phase supply.




Fig 3.4 Rectifiers
For most power applications, half-wave rectification is insufficient for the task. The harmonic content of the rectifier's output waveform is very large and consequently difficult to filter. Furthermore, AC power source only works to supply power to the load once every half-cycle, meaning that much of its capacity is unused. Half-wave rectification is, however, a very simple way to reduce power to a resistive load. Some two-position lamp dimmer switches apply full AC power to the lamp filament for "full" brightness and then half-wave rectify it for a lesser light output:

3.2.5.2 FULL WAVE RECTIFICATION:

IN4001 is the diode that is used to construct rectifier.If we need to rectify AC power so as to obtain the full use of both half-cycles of the sine wave, a different rectifier circuit configuration must be used. Such a circuit is called a full-wave rectifier. One type of full-wave rectifier, called the center-tap design, uses a transformer with a center-tapped secondary winding and two diodes, like this: [image: image16.png]Full-wave rectifier circuit
(center-tap design)





Fig 3.5 Fill Wave rectifier circuit
This circuit's operation is easily understood one half-cycle at a time. Consider the first half-cycle, when the source voltage polarity is positive (+) on top and negative (-) on bottom. At this time, only the top diode is conducting; the bottom diode is blocking current, and the load "sees" the first half of the sine wave, positive on top and negative on bottom. Only the top half of the transformer's secondary winding carries current during this half-cycle:

[image: image17.png]



Fig 3.7 full wave rectifier
During the next half-cycle, the AC polarity reverses. Now, the other diode and the other half of the transformer's secondary winding carry current while the portions of the circuit formerly carrying current during the last half-cycle sit idle. The load still "sees" half of a sine wave, of the same polarity as before: positive on top and negative on bottom: 

[image: image18.png]



Fig 3.8 fulll wave rectifire
One disadvantage of this full-wave rectifier design is the necessity of a transformer with a center-tapped secondary winding. If the circuit in question is one of high power, the size and expense of a suitable transformer is significant. Consequently, the center-tap rectifier design is seen only in low-power applications. 

Another, more popular full-wave rectifier design exists, and it is built around a four-diode bridge configuration. For obvious reasons, this design is called a full-wave bridge: 

[image: image19.png]Full-wave rectifier circuit
(bridge design)





Fig 3.9 Bridge Rectifire
Current directions in the full-wave bridge rectifier circuit are as follows for each half-cycle.Here we do not use the full wave bridge rectifier circuit.

3.2.6 FILTER:

This DC is not steady from a rectifier.It is pulsating. The pulsations are smoothed out by passing them through a smoothing circuit called a filter.In its simplest form the filter is a capacitor and resistor. 
CAPACITOR FILTER

The simple capacitor filter is the most basic type of power supply filter. The use of this filter is very limited. It is sometimes used on extremely high-voltage, low-current power supplies for cathode-ray and similar electron tubes that require very little load current from the supply. This filter is also used in circuits where the power-supply ripple frequency is not critical and can be relatively high. 

The simple capacitor filter consists of a single-filter element. This capacitor (C1) is connected across the output of the rectifier in parallel with the load. The RC charge time of the filter capacitor (C1) must be short and the RC discharge time must be long to eliminate ripple action when using this filter. In other words, the capacitor must charge up fast with preferably no discharge at all. Better filtering also results when the frequency is high; therefore, the full-wave rectifier output is easier to filter than the half-wave rectifier because of its higher frequency. 

3.2.7 REGULATOR:

78L05 is the regulator is used for the regulation of the DC output from the filter

The LM78LXX series of three terminal positive regulators is available with several fixed output voltages making them useful in a wide range of applications. When used as a zener diode/resistor combination replacement, the LM78LXX usually results in an effective output impedance improvement of two orders of magnitude, and lower quiescent current. These regulators can provide local on card regulation, eliminating the distribution problems associated with single point regulation. The voltages available allow the LM78LXX to be used in logic systems, instrumentation, HiFi, and other solid state electronic equipment.

The LM78LXX is available in the plastic TO-92 (Z) package, the plastic SO-8 (M) package and a chip sized package (8-Bump micro SMD) using National’s micro SMD package technology. With adequate heat sinking the regulator can deliver 100mA output current. Current limiting is included to limit the peak output current to a safe value. Safe area protection for the output transistors is provided to limit internal power dissipation. If internal power dissipation becomes too high for the heat sinking provided, the thermal shutdown circuit takes over preventing the IC from overheating.

3.3 Basic Circuit Explanation for the PIC16F877A
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Fig 3.10 PIC Circuit

The Minimum basic circuit is the fundamental circuit that is required for the microcontroller to run. The above shown circuit is one of the possible minimum basic circuits for the PIC. Like most other microcontrollers, for the PIC to execute any application the following are required

· The Power Input

· The Clock input

· The Reset circuit

3.3.1 The Power Input:

The microcontroller works on 5V DC and it can be given either to Pin 32 or Pin 11. Both these pins are Vdd inputs or power inputs. The Vss signal on the microcontroller must be connected to the ground these are Pins 10 or Pin 31.

Between the 5V and the ground a 0.1uF capacitor is connected. This capacitor is used to eliminate any noise in the 5V input to the microcontroller. This capacitor is called a Decoupling capacitor.

3.3.2 The Clock Circuit:
Any microcontroller or processor needs a clock source for it to execute a program. There are various ways of giving the clock signal to a microcontroller, the most reliable and the common method used is to use a crystal oscillator. Between the Pin number 13 and 14 a crystal oscillator is connected. When the power is given to the microcontroller, the crystal oscillator starts producing clock signals at a frequency of 20MHz.

A 20MHz crystal is used because it is the highest frequency at which the PIC can work and hence it gives the fastest program execution speed at this frequency. If required, lesser frequencies can also be used. For changing the frequency a different crystal of a different resonant frequency must be used.

To the crystal two ceramic capacitors are connected each of 33pF value. These two capacitors are called loading capacitors and are required for the crystal to produce a continuous and uniform clock signal. The values of these capacitors are specified by the manufacturer of the crystal and the microcontroller. 

3.3.3 The Reset Circuit:


Pin 1 on the PIC is the RESET signal input. The RESET signal is an active low signal. When a low voltage (0V) is applied to the pin 1, the microcontroller gets reset. For the normal execution of the project the pin 1 must be maintained at a high voltage (5V). 


For providing the RESET signal a resistor and a switch are connected to pin1. The resistor is connected to 5V and this will normally maintain the pin 1 at 5V and the microcontroller will function normally. When the switch is pressed pin 1 is connected to ground and the voltage at pin 1 becomes 0V. Under this condition the microcontroller gets reset. Thus pressing the switch will reset the microcontroller.

3.4 Multiplexer circuit
Pin Arrangement
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Fig 3.11 Pin Arrangement of MUX
3.5 MAX232 Circuit
3.5.1 RS-232 Drivers
The typical driver output voltage swing is ±8V when loaded with a nominal 5k½ RS-232 receiver and VCC = +5V. Output swing is guaranteed to meet the EIA/TIA- 232E and V.28 specification, which calls for ±5V minimum driver output levels under worst-case conditions. These include a minimum 3k½ load, VCC = +4.5V, and maximum operating temperature. Unloaded driver output voltage ranges from (V+ -1.3V) to (V- +0.5V). Input thresholds are both TTL and CMOS compatible. The inputs of unused drivers can be left unconnected since 400k½ input pull-up resistors to VCC are built in. The pull-up resistors force the outputs of unused drivers low because all drivers invert. The internal input pull-up resistors typically source 12µA, except in shutdown mode where the pull-ups are disabled. Driver outputs turn off and enter a high-impedance state—where leakage current is typically microamperes (maximum25µA)—when in shutdown mode, in three-state mode, or when device power is removed. Outputs can be driven to ±15V. The power-supply current typically drops to 8µA in shutdown mode.

3.5.2 RS-232 Receivers
EIA/TIA-232E and V.28 specifications define a voltage level greater than 3V as a logic 0, so all receivers invert. Input thresholds are set at 0.8V and 2.4V, so receivers respond to TTL level inputs as well as EIA/TIA-232E and V.28 levels. The receiver inputs withstand an input overvoltage up to ±25V and provide input terminating resistors with nominal 5k½ values. The receivers implement Type 1    interpretation of the fault conditions of V.28 and EIA/TIA-232E.

The receiver input hysteresis is typically 0.5V with a guaranteed minimum of 0.2V. This produces clear output transitions with slow-moving input signals, even with moderate amounts of noise and ringing. The receiver propagation delay is typically 600ns and is independent of input swing direction.
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Fig 3.12 MAX232 Circuits
3.6  LABVIEW INTERFACE

Since Labview is a graphical development environment with built in functionality for simulation data acquisition instrument control, measurement analysis and data presentation, so we use Labview for continuous monitoring and analysis of analog inputs received by accelerometer and temperature sensors.

In our project the Labview provides the graphical environment, which provides us the powerful tools to create applications, without writing any lines of text based codes. With the use of Labview, we can drag and drop pre-built object to create user interface for our application. Labview delivers seamless connectivity with measurement hardware. So we can quickly configure and use any measurement device virtually.

We prefer Labview because unlike general purpose programming languages, Labview provides functionality, simulation, and measurement control and automation application.


[image: image23]
Fig 3.13 Lab View Interface
3.7 GSM Modem

TMAS GSM/GPRS Terminal provides the following connectors for power supply, interfacing and antenna: 

•     2.1mm DC power connector (center/inner pin is positive) 

•     9-pin (female) D-SUB plug for RS-232 serial interface 

•     SMA connector for antenna (radio interface) 

•     SIM card holder
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Fig 3.12 GSM Modem
3.7.1  Power Supply and On/Off Control 

The  terminal  can  be  turned  on  by  just  plug  in  a  6-40VDC  power  supply.  The  terminal  power  supply  circuit 

automatically  generates  a  low  pulse  signal  not  less  than  100ms  in  order  to  ignite  the  Cinterion/Siemens 

MC52i/MC55i/MC39i/TC35i GSM engine. 

 In  order for the  terminal to  shut  down  properly, wait for  10s  after  sending  AT^SMSO  before  switching  off the 

power  supply.  This  time  is  needed for  the module  to be  safely logged  off from the  network  and finish  saving 

data to the internal memory. 
  3.7.2 Maximum Number of turn/on & turn/off Cycles 

Each time the terminal is shut down, data will be written from the volatile memory to flash memory. The 

guaranteed maximum number of write cycles is limited to 100,000. 

3.7.3 RS-232 Interface 

Via RS-232 interface, the host controller controls the TMAS GSM/GPRS Terminal and transports data. The 

figure below shows the pin assignment of RS-232 (D-SUB 9-pin female). 

                      [image: image25.png]



Fir 3.13 Rs232 Interface

         The  RS-232 interface is  implemented  as  a  serial  asynchronous  transmitter  and  receiver  conforming  to ITU-T V.24 Interchange Circuits DCE. It is configured for 8 data bits, no parity and 1 stop bit, and can be operated at 

bit  rates  from  300bps  to  115Kbps.  Autobauding  supports  bit  rates  from  4.8Kbps  to  115Kbps.  Hardware 

handshake using the /RTS and /CTS signals and XON/XOFF software flow control are supported. In addition, the modem control signals /DTR, /DSR, /DCD and /RING are available. The modem control signal RING (Ring Indication) can be used to indicate to the cellular device application, that a call or Unsolicited Result Code (URC) is received. There are different modes of operation, which can be set with AT commands. 

3.7.4 SIM Interface 

The SIM interface is intended for 3V SIM cards in accordance with GSM 11.12 Phase 2. The card holder is a 5-wire interface according to GSM 11.11. A sixth pin has been added to detect whether or not a SIM card is inserted. 

                                  [image: image26.png]Push the button here to
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3.7.5 Radio Interface 

An internal RF cable is connected from the antenna reference point (antenna connector type GSC from Murata) to the SMA (female) connector. To attach the antenna to the TMAS GSM/GPRS Terminal, turn smoothly and slowly to the SMA (male) connector of antenna at clockwise direction.
                             [image: image27.png]SMA-Female





3.7.6 AT commands

· AT commands are ATtention commands used for various operation with a modem like a GSM modem. 
· Ex:
ATD <number> - is used for dialing to a certain number.
· Similarly there are AT commands used for all the different operations possible with a modem.
· There are standard and extended AT commands.
· Standard AT commands are mainly used for telephone and FAX related applications.
· Extended AT commands are used with GSM modems for SMS and data related communications.
3.8 Programming
   Microcontroller is programmed using MP-LAB software. MPLAB Integrated Development Environment (IDE) is a free, integrated toolset for the development of embedded applications employing Microchip's PIC® and dsPIC® microcontrollers. MPLAB IDE runs as a 32-bit application on MS Windows®, is easy to use and includes a host of free software components for fast application development and super-charged debugging. MPLAB IDE also serves as a single, unified graphical user interface for additional Microchip and third party software and hardware development tools. Moving between tools is a snap, and upgrading from the free software simulator to hardware debug and programming tools is done in a flash because MPLAB IDE has the same user interface for all tools.

3.8.1 CODING
#include <pic.h>

#include "delay.h"

#include "gsm.h"

#include "output.h"

#include "adc.h"

#include <string.h>

#define topc (changecs = 1)

#define togsm (changecs = 0)

unsigned const char mblno1[] = "9944329373"; 

unsigned const char mblno2[] = "9790286483"; 

unsigned const char mblno3[] = "9790128848"; 

void txdata(void);

void convert (void);

void checkrxdata (void);

void changetogsm(void);

void changetopc(void);

void txstatmsg_temp(void);

void txstatmsg_vib2(void);

void txstatmsg_vib3(void);

void txstatmsg_temp1(void);

void txstatmsg_vib21(void);

void txstatmsg_vib31(void);

void txgsmstatus_temp(void);

void txgsmstatus_vib2(void);

void txgsmstatus_vib3(void);

void txgsmstatus_temp1(void);

void txgsmstatus_vib21(void);

void txgsmstatus_vib31(void);

static volatile bit changecs
@ (unsigned)&PORTC*8+5;

static volatile bit led1
@ (unsigned)&PORTC*8+3;

static volatile bit led2
@ (unsigned)&PORTC*8+4;

volatile bit gsmreadyled
@ (unsigned)&PORTC*8+2;

static volatile bit relay1
@ (unsigned)&PORTC*8+1;

static volatile bit relay2
@ (unsigned)&PORTD*8+1;

static volatile bit relay3
@ (unsigned)&PORTD*8+2;

unsigned bank1 char dispstring[15];

static unsigned char *gsmrxdata;

static unsigned int temp,vib2;

static unsigned char recdata,recdata1,recdata2,recdata3;

static bit txbit_temp,txbit_vib2,txbit_vib3;

static bit txbit_temp1,txbit_vib21,txbit_vib31;

static bit for_pc;

void main()

{



adc_init();


PORTC = 0;


changecs = 0;

 
led1 = 0;


led2 = 0;


gsmreadyled = 0;


relay1 = 0;



gsmreadyled = 1;



msdelay(500);



gsmreadyled = 0;



led1 = 1;



msdelay(500);



led1 = 0;


usartinit(9600);


changetopc();


msdelay(300);


changetogsm();


checkgsmready();


RCIE = 1;


msdelay(2000);


while(1)


{



changetopc();



convert();



txdata();



recdata = usartrx();



recdata2 = usartrx()-0x30;



recdata3 = usartrx()-0x30;



if(recdata != 'S')



continue;



changetogsm();



checkrxdata();


}

}

void checkrxdata (void)

{

if (recdata2 < 3)                  /// == 3



{



txbit_vib31 = 0;




if(recdata2 < 2)





{





txbit_vib21 = 0;  






if(recdata2 < 1)

/// === 0







{







txbit_temp1 = 0;








}






else







{







if(!txbit_temp1)


/// === 1







{







txbit_temp1 = 1;







txgsmstatus_temp1();







}







}





}




else





{





if(!txbit_vib21)




/// ==== 2





{






led1 = 1;






relay1 = 1;





txbit_vib21 = 1;





txgsmstatus_vib21();





}





}



}


else



{



if(!txbit_vib31)




{





led1 = 1;





relay1 = 1;




txbit_vib31 = 1;




txgsmstatus_vib31();




}



}

//*********


if (recdata3 < 3)                  /// == 3



{



txbit_vib3 = 0;




if(recdata3 < 2)





{





txbit_vib2 = 0;  






if(recdata3 < 1)

/// === 0







{







txbit_temp = 0;








}






else







{







if(!txbit_temp)


/// === 1







{







txbit_temp = 1;







txgsmstatus_temp();







}







}





}




else





{





if(!txbit_vib2)




/// ==== 2





{






led2 = 1;






relay1 = 1;





txbit_vib2 = 1;





txgsmstatus_vib2();





}





}



}


else



{



if(!txbit_vib3)




{





led1 = 1;





relay1 = 1;




txbit_vib3 = 1;




txgsmstatus_vib3();




}



}

}

void changetopc(void)

{


for_pc = 1;


topc;


msdelay(20);

}

void changetogsm(void)

{


togsm;


for_pc = 0;


msdelay(20);

}

void txgsmstatus_temp(void)

{

msdelay(1500);

gsmreadyled = 0;



do



{

  


txgsmmblno(mblno1);




txstatmsg_temp();




checkgsmtx();



}while(!gsmokbit);

gsmreadyled = 1;

}

void txgsmstatus_vib2(void)

{

msdelay(1500);

gsmreadyled = 0;



do



{

  


txgsmmblno(mblno2);




txstatmsg_vib2();




checkgsmtx();



}while(!gsmokbit);

gsmreadyled = 1;

}

void txgsmstatus_vib3(void)

{

msdelay(1500);

gsmreadyled = 0;



do



{

  


txgsmmblno(mblno3);




txstatmsg_vib3();




checkgsmtx();



}while(!gsmokbit);

gsmreadyled = 1;

}

void txgsmstatus_temp1(void)

{

msdelay(1500);

gsmreadyled = 0;



do



{

  


txgsmmblno(mblno1);




txstatmsg_temp1();




checkgsmtx();



}while(!gsmokbit);

gsmreadyled = 1;

}

void txgsmstatus_vib21(void)

{

msdelay(1500);

gsmreadyled = 0;



do



{

  


txgsmmblno(mblno2);




txstatmsg_vib21();




checkgsmtx();



}while(!gsmokbit);

gsmreadyled = 1;

}

void txgsmstatus_vib31(void)

{

msdelay(1500);

gsmreadyled = 0;



do



{

  


txgsmmblno(mblno3);




txstatmsg_vib31();




checkgsmtx();



}while(!gsmokbit);

gsmreadyled = 1;

}

void txstatmsg_temp1(void)

{

usarttxs("TEMPERATURE - 1 EXCEEDED LEVEL 1");

}

void txstatmsg_vib21(void)

{

usarttxs("TEMPERATURE  - 1 EXCEEDED LEVEL 2");

}

void txstatmsg_vib31(void)

{

usarttxs("CRITICAL: TEMPERATURE  - 1 EXCEEDED LEVEL 3");

}

void txstatmsg_temp(void)

{

usarttxs("VIBRATION - 2 EXCEEDED LEVEL 1");

}

void txstatmsg_vib2(void)

{

usarttxs("VIBRATION - 2 EXCEEDED LEVEL 2");

}

void txstatmsg_vib3(void)

{

usarttxs("CRITICAL: VIBRATION - 2 EXCEEDED LEVEL 3");

}

void convert (void)

{


temp = tempertaureadc(0);


vib2 = vibrationadc(1);

}

void txdata(void)

{


usarttx('W');


tostring(temp, dispstring);


usarttxs(dispstring);


usarttx('V');


tostring(vib2, dispstring);


usarttxs(dispstring);

}


#pragma interrupt_level 0

void interrupt intl(void)

{


if (RCIF)


{



if(gsmokstartbit)




{




dummy_gsmreceivedata = RCREG;




}



else




{




gsmreceive_routine();




}


}

}

CHAPTER 4
MEASUREMENTS AND RESULTS
4. MEASUREMENT AND RESULTS

4.1 Graph of Vibration V/s Time
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Graph 1. Vibration V/s Time
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Graph 2. Vibration V/s Time
4.2 Graph of Temperature V/s Time
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Graph 3. Temp V/s Time
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Graph 4. Temp V/s Time
4.3 lab view complete interface
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Fig 4.1 Lab  View interface

Three level for temperature and vibration.

Yellow-low level or level 1

Blue: Mid-level or considerable level

Red: high level or critical level

4.4 Measurement of Temperature and vibration at different time levels:
	Time(S)
	Temperature(*C)
	Vibration(m/s)

	0.2
	21
	0.2

	1.0
	32
	0.75

	1.6
	34
	1.0

	2.0
	41
	0.3

	3.5
	34
	0.3

	4.2
	56
	0.7

	3.6
	43
	0.6


 Conclusions
    The above mentioned experimental results show that the circuit design provides the main data needed for maintaining the system. When there is a sudden increase in temperature or vibration is experienced it will be informed to the user via SMS. This will help in sudden control of the problem. .
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