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1.INTRODUCTION

                               We have influenced the recent technological advances that have enabled distributed control systems to be implemented via networks in our contribution. The defining feature of a Networked Control System (NCS) is that control and feedback signals are exchanged among the system's components in the form of information packages through a network

                       
The most important feature of a NCS is that it connects cyberspace to physical space thus, enabling execution of several tasks from long distance. In addition, networked control systems eliminate unnecessary wiring thus, reducing the complexity and the overall cost in designing and implementing the control systems.


   
 The potential applications are numerous and cover a wide range of industries such as: space and terrestrial exploration, access in hazardous environments, factory automation, remote diagnostics and troubleshooting, experimental facilities, domestic robots, aircraft, automobiles, manufacturing plant monitoring, nursing homes and tele-operations.


1.1. COMPANY PERSPECTIVE


    
This endeavor is to be implemented in the campus of BHARAT HEAVY ELECTRICALS Ltd (BHEL), Trichy. In this the various parameters of the entire machinery can be controlled through a single server as well as from the client. Since the TCP/IP protocol is used, it is a connection oriented service. The man power is reduced and by this implementation, accuracy is highly enhanced.


     
In BHEL, there are various Computerized Numerical Controllers (CNC) which is to be controlled by an individual for every operation. CNC’s are categorized into various types depending on their functions. By our realization, the various operations of the single CNC and also at the same time many CNC’s are monitored and controlled.

1.2. MANIFESTATION PERSPECTIVE 


In our demonstration, we have provided the replica of the CNC control.

     
We have considered the following parameters,

· Speed & Position (Depending parameters).

· Temperature & Pressure (Non-depending parameters).



The speed parameter is influenced and controlled through PWM circuits where as the direction of rotation is managed by motor drivers and then we have used sensors for non-depending parameters. The controlling unit of the circuit is carried out by PIC microcontroller. Liquid Crystal Display is used to denote the digital values of non-depending parameters.
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2. EXISTING SYSTEM


Existing system is the human dependent system. CNC is made to perform certain tasks through a control unit called a PLC and the PLC achieves the destination of the work piece through the Part Program. In addition to this, the various depending and non-depending parameters of the entire CNC are to be monitored and maintained ideally for the perfect job completion. For all these activities each machine needs a human to perform.
Disadvantages of Current System:
· The main and foremost disadvantage is that it is an open loop system.
· Each machine needs man power to perform their functions perfectly.

·  No proper acknowledgement received.

· Quantization noise is not eliminated effectively.

· It is a complex system. 
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3. ANTICIPATED SYSTEM


3.1. PROPOSAL IN THE CAMPUS OF BHEL



The Proposed System is the realization of Networked Control System (NCS) in Computerized Numerical Controllers (CNC) i.e. NCS in CNC’s. The operations and parameters of the entire machinery is monitored and controlled by a single server and at the same time many types of machinery are taken into account for monitoring and controlling, there by, this system reduces the inclusion of high manpower resource.



Each group of machines is headed by an individual client and these clients are organized by a single server. In this, the implementation of TCP/IP plays a premium role in the transfer of datas. Since this protocol is connection- oriented, the acknowledgement is received properly and the accuracy is highly enhanced.



The part programming, controlling of the dependant and non-dependant parameters and the error rectification can be made by means of this system in a simple way, there by the performance and production is increased.  

3.2. PROPOSAL IN OUR VENTURE
In our implementation, we have used a simple demonstration by employing motors and sensors. The speed and position control are being carried out using motors, the temperature and pressure monitoring is carried out using sensors.
The increasing and decreasing of the speed as well as the direction of rotation of the motor can be performed by giving simple commands from server or client. Similarly the movement and position of the tool can also be performed.


3.3. ASSESMENT 

ROOT PROJECT 



CORRELATED IDEA

  
(  CNC machine



   (   DC motor.
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4. OVERVIEW
4.1. BLOCK DIAGRAM
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   Figure 4.1: Block Diagram

4.2. MODULES EXPLOITED
· Hardware: 
· Power Supply.
· PIC18F2220 (Micro Controller).

· LMD18200 (Motor Driver).

· L293D (Motor Driver).

· LM35 (Centigrade Temperature Sensor).

· MPX5050 (Integrated Silicon Pressure Sensor).

· Personal computers (server, client).

· MAX232.
· Software:
· TCP/IP Protocol.

· Embedded C.

· CCS-PCWH compiler.

· Visual basic 6.0.
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5. HARDWARE DETAILS

5.1. POWER SUPPLY

5.1.1. Introduction


All electronic circuits work only with low D.C. voltage we need a power supply unit to provide the appropriate voltage supply. The power supply provides the required DC voltage for the circuit. It consists of the following blocks, 

                         
[image: image4]
Figure: 5.1: Block diagram (Power supply)

5.1.2. Conceptional view

The ac voltage, typically 220V rms, is connected to a transformer, which steps that ac voltage down to the level of the desired dc output. A diode rectifies then provides a full-wave rectified voltage that is initially filtered by a simple capacitor filter to produce a dc voltage. This resulting dc voltage usually has some ripple or ac voltage variation. 


A regulator circuit removes the ripples and also remains the same dc value even if the input dc voltage varies, or the load connected to the output dc voltage changes. This voltage regulation is usually obtained using one of the popular voltage regulator IC units.  

5.1.3. Circuit Explanation
         [image: image5.emf]


Figure 5.2: Circuit diagram (Power supply)


The output of the transformer has the same frequency as in the input ac power. This ac power is converted into dc power through the diodes. Here the bridge diode is used to convert the ac supply to the dc power supply. This converted dc power supply has the ripple content and for the normal operation of the circuit, the ripple content of the dc power supply should be as low as possible. Because the ripple content of the power supply will reduce the life of circuit.


So to reduce the ripple content of the dc power supply, the filter is used. The filter is nothing but the large value capacitance. The output waveform of the filter capacitance will almost be the straight line.

This filtered output will not be the regulated voltage. For the normal operation of the circuit it should have the regulated output. Specifically for the microcontroller IC regulated constant 5V output voltage should be given. For this purpose 78xx regulator should be used in the circuit. In that number of IC, the 8 represents the positive voltage and if it is 9, it will represent the negative voltage. The xx represents the voltage. If it is 7805, it represent 5V regulator, and if it is 7812, it represent 12V regulator and it is 7803 to represent 3.3V. Thus the regulated constant output can be obtained. 

 SHAPE  \* MERGEFORMAT 



Figure 5.3: Power supply o/p graph

Transformer:

A center-tapped transformer is used for stepping-down the voltage so as to get a voltage that can be regulated to get a constant 12V. 


Rectifier:

A rectifier is a device such as a semiconductor capable of converting sinusoidal input waveform units into a unidirectional waveform, with a non-zero average component.

Filters:

Capacitors are used as filters in the power supply unit. Shunting the load with the capacitor, effects filtering. The action of the system depends upon the fact the capacitor stores energy during the conduction period and delivers this energy to the load during the inverse or non-conducting period. In this way, time during which the current passes through the load is prolonged and ripple is considerably reduced. 

Fixed Voltage Regulator:

An IC7805 fixed voltage regulator is used in this circuit. The function of this regulator is to provide a +5V constant DC supply, even if there are fluctuations to the regulator input. This regulator helps to maintain a constant voltage throughout the circuit operation.    


The series 78 regulators provide fixed positive regulated voltages from 5 to 24 volts. Similarly, the series 79 regulators provide fixed negative regulated voltages from 5 to 24 volts.

· For ICs, microcontroller, LCD ( 5 volts.
· For power circuits, DC motor (12 volts. 

5.2. PIC MICROCONTROLLER (PIC18F2220)

5.2.1. Features
Low-Power Features:

· Three power managed ports (idle, run, sleep).

· Seven power consumption ports.

· Timer1 oscillator: 1.1 uA, 32 KHz, 2V.

· Watch dog timer: 2.1uA.

· Two-speed oscillator starts up.

Oscillators:
· Four Crystal modes.
· Two External RC modes, up to 4 MHz.
· Two External Clock modes, up to 40 MHz.
· Secondary oscillator using Timer1 @ 32 kHz.
Peripheral features: 

·   High current sink/source 25 mA. 
·  Three external interrupts.
·  Up to 2 Capture/Compare/PWM (CCP) modules. 
· Selectable polarity.
· Programmable dead-time.
· Auto-Shutdown and Auto-Restart.
·  Compatible 10-bit, up to 13-channel

Analog-to-Digital Converter module (A/D) with programmable acquisition time

·  Dual analog comparators

5.2.2. Pin diagram
[image: image7.emf]


Figure 5.4: Pin Diagram of PIC18f2220

5.2.3. Device Overview
Operating Frequency                     (
DC - 40 MHz


Program Memory (Bytes)             (
4096


Program Memory (Instructions)   (
2048


Data Memory (Bytes)                   (
512


Data EEPROM Memory (Bytes)  (
256


Interrupt Sources                           (
19

I/O Ports
(
Ports A, B, C (E)


Timers                                            (
4


Capture/Compare/PWM Modules(
2


Serial Communications
(         MSSP, addressable UART


10-bit Analog-to-Digital Module
(
10 Input Channels


Instruction Set
            (
75 Instructions



5.2.4. Architecture of PIC18F2220
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          Figure 5.5: Architecture of PIC18F2220.

5.2.5. Role of PIC18F2220 in Our Venture

PIC is one of the advanced Microcontrollers which has several features such as re-writable enhanced flash programmable memory, self programmable under software control, etc. Among these we have used the following features,
CC-PWM Module:


The standard CCP (Capture/Compare/PWM) module contains a 16-bit register that can operate as a 16-bit Capture register, a 16-bit Compare register or a PWM Master/Slave Duty Cycle register. In Pulse Width Modulation (PWM) mode, the CCP1 produces up to a 10-bit resolution PWM output. 

10 Bit A/D Module:

This module allows conversion of an analog input signal to a corresponding 10-bit digital number. A new feature for the A/D converter is the addition of programmable acquisition time. This feature allows the user to select a new channel for conversion and setting 
the GO/DONE bit immediately.
[image: image9.emf]

Figure 5.6: A/D module
5.3. MOTOR DRIVER-1 (LMD18200)
5.3.1. General Description


The LMD18200 is a 3A H-Bridge designed for motion CTRL applications. The device is built using a multi-technology process which combines bipolar and CMOS control circuitry 
with DMOS power devices on the same monolithic structure. 
Ideal for driving DC and stepper motors; the LMD18200 
accommodates peak output currents up to 6A. An innovative 
circuit which facilitates low-loss sensing of the output current 
has been implemented.
5.3.2. Features
·  Delivers up to 3A continuous output.
·  Operates at supply voltages up to 55V.
·  Low RDS(ON) typically 0.3W per switch.
·  TTL and CMOS compatible inputs.
· Internal clamp diodes.
· Shorted load protection.
·  Internal charge pump with external bootstrap capability.

5.3.3. Pin diagram
               [image: image10.emf]


Figure 5.7: Pin Diagram of LMD18200
5.3.4. Functional Diagram

[image: image11.emf]




Figure 5.8: Functional Diagram of LMD18200


5.3.5. Applications

· DC and stepper motor drives.
· Position and velocity servomechanisms.  
· Factory automation robots.
· Numerically controlled machinery.
· Computer printers and plotters.
5.4. MOTOR DRIVER-2 (L293D)
5.4.1. Introduction
The L293D is a quadruple push-pull 4 channel driver capable of delivering 600 mA (1.2 A peak surge) per channel. The L293D is ideal for controlling the forward/reverse/brake motions of small DC motors controlled by a microcontroller such as a PIC.
 

The L293D is a high voltage, high current four channel driver designed to accept standard TTL logic levels and drive inductive loads (such as relays solenoids, DC and stepping motors) and switching power transistors. The L293D is suitable for use in switching applications at frequencies up to 5 KHz.
5.4.2. Features
· 600 mA Output Current Capability Per Driver 

· Pulsed Current 1.2 A / Driver 

· Separate Input-Logic Supply 

· NE Package Designed for Heat Sinking 

· Thermal Shutdown & Internal ESD Protection 

· High-Noise-Immunity Inputs

5.4.3. Pin Diagram
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            Figure 5.9: PIN Diagram of L293D


5.5. PRESSURE SENSOR (MPX5050)

5.5.1. General Description

It is an integrated silicon pressure sensor on-chip signal conditioned, temperature compensated and calibrated. It is a piezoresistive transducer, designed for a wide range of applications, but particularly those employing a microcontroller or microprocessor with A/D inputs. This patented, single element transducer combines advanced micromachining techniques, thin film metallization and bipolar processing to provide an accurate, high level analog output signal that is proportional to the applied pressure.
· 
5.5.2. Features
· 2.5% Maximum Error over 0 to 85C. 
· Patented Silicon Shear Stress Strain Gauge.
· Durable Epoxy Unibody Element.
· Easy--to--Use Chip Carrier Option.
· Suited for microprocessors or microcontroller 
                                Systems.

5.5.3. Schematic of Pressure Sensor:
  [image: image13.emf]

       Figure 5.10: Schematic of MPX5050 

5.6. TEMPERATURE SENSOR
5.6.1. General Description

The LM35 series are precision integrated-circuit temperature sensors, whose output voltage is linearly proportional to the Celsius (Centigrade) temperature. The LM35 does not require any external calibration or trimming to provide typical accuracies. The LM35's low output impedance, linear output, and precise inherent calibration make interfacing to readout or control circuitry easy.

5.6.2. Features
· Calibrated directly in Celsius (Centigrade) 
· 0.5C accuracy guarantee able (at a 25 C) 
· Suitable for remote applications

· Low cost due to wafer-level trimming

· Operates from 4 to 30 volts

· Less than 60 mA current drain

· Low self-heating, 0.08 C in still air

· Low impedance output, 0.1 X for 1 mA load

5.6.3. Pin Diagram



[image: image14.emf]


    Figure 5.11: Pin diagram of LM35

5.7. UART



Serial  communication  is  an  essential  to  computers  and  allows  them  to communicate with low speed peripheral devices. Thus, the UART or Universal Asynchronous Receiver/ Transmitter   is   the   most   important   component   required   in   serial communication. The IC used for this serial communication is MAX 232.

5.7.1. Description (MAX 232)



The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply EIA-232 voltage levels from a single 5-V supply. Each receiver converts EIA-232 inputs to 5-V TTL/CMOS levels. These receivers have a typical threshold of 1.3 V and a typical hysteresis of 0.5 V, and can accept ±30-V inputs. Each driver converts TTL/CMOS input levels into EIA-232 levels


5.7.2. Features
· Meet or Exceed TIA/EIA-232-F and ITU.
· Recommendation V.28.
· Operate With Single 5-V Power Supply.
· Operate Up to 120 kbit/s.
· Two Drivers and Two Receivers.
· ±30-V Input Levels.
· Low Supply Current OF 8 mA.
5.7.3. Pin Diagram 
      

   [image: image15.emf]



Figure 5.12: Pin Diagram of MAX 232
5.7.4. Function Tables
 

   [image: image16.emf]  



 H- High level, L-Low level


Table 5.1: Driver Functional Table of MAX 232
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H- High level, L-Low level
              Table 5.2: Receiver Functional Table of MAX 232
5.7.5. Operational Diagram
[image: image18.emf]
 

Figure 5.13: Operational Diagram of MAX 232
5.7.6. Applications
· Portable Computers.
· Low-Power Modems.
· Interface Translation.
· Battery-Powered RS-232 Systems.
· Multidrop RS-232 Networks.
5.8. TCP/IP
5.8.1. Introduction
TCP/IP (Transmission Control Protocol/Internet Protocol) is a set of protocols independent of the physical medium used to transmit data, but most data transmission for Internet communication begins and ends with Ethernet frames. 

The Ethernet can use either a bus or star topology. A bus topology attaches all devices in sequence on a single cable. In a star topology all devices are wired directly to a central hub. 10Base-T uses a combination called a star-shaped bus topology because while the attached devices can share all data coming in on the cable, the actual wiring is in a star shape. 

The access method used by the Ethernet is called Carrier Sense Multiple Access with Collision Detect (CSMA/CD). This is a contention protocol, meaning it is a set of rules to follow when there is competition for shared resources. 
5.8.2. Physical Connection
Ethernet cables are similar to U.S. telephone plug cables, except they have eight connectors. For our purposes, there are two types of cables—crossover and straight-through. In most instances, the straight through cables are used. It is necessary to use a crossover cable when two computers are connected directly without a hub (for example, if you want to connect your PC’s Ethernet directly to the Rabbit Semiconductor TCP/IP Development Board.) Some hubs have one input that can accept either a straight through or crossover cable depending on the position of a switch. In this case make sure that the switch position and cable type agree. 

         [image: image19.emf]
  


  Figure 5.14: Basic Network Structure
 
5.8.3. Frames



Bits flowing across the Ethernet are grouped into structures called frames. A frame must be between 46 and 1500 bytes in size. An Ethernet frame has four parts: 

· A Preamble of 8 bytes that helps synchronize the circuitry, thus allowing small bit rate differences between sender and receiver. 

· A Header of 14 bytes that contains a 6 byte destination address, 6 byte source address and a 2 byte type Field. 

· A Data area of variable length that, along with the header, is passed to the IP layer.
· A Trailer of 4 bytes that contains a CRC to guard against corrupted frames.

5.8.4. Layering Models

[image: image20.emf]



   Table 5.3: Layering Models of TCP
       [image: image21.emf]




Figure 5.15:TCP/IP Protocol Flow
5.8.5. Steps to Set-Up IP Address Manually 

 Four pieces of information are needed by any host on a network: 

· The IP address of the host (My IP address) 

·  The part of the IP address that distinguishes machines on the host’s network from machines   on other networks (the net mask). 

· The IP address of the router that connects the host’s network to the rest of the world (the default gate-way). 

· The IP address of the local DNS server for the host’s network. This is only necessary if DNS backups are needed. 

MY_IP_ADDRESS, MY_NETMASK, MY_GATEWAY and MY_NAMESERVER respectively correspond to these four critical addresses. 
5.8.6. Steps to Set-Up IP Address Dynamically



The macro USE_DHCP enables the Dynamic Host Configuration Protocol (DHCP). If this option is enabled, a DHCP client contacts a DHCP server for the values of 
MY_IP_ADDRESS, MY_NETMASK, MY_GATEWAY and MY_NAMESERVER. 
DHCP servers are usually centrally located on a local network and operated by the network administrator. 
5.8.7. Skeleton Program 

The following program is a general outline for a Dynamic C TCP/IP program
#define MY_IP_ADDRESS "10.10.6.101" 

#define MY_NETMASK "255.255.255.0" 

#define MY_GATEWAY "10.10.6.19" 

#memmap xmem 

#use dcrtcp.lib 

main()
 { 

sock_init(); 
for (;;) 
{ 

tcp_tick(NULL);

}

 } 

5.9. DOT MATRIX LCD CONTROLLER (HD44780U)

5.9.1. Description


The HD44780U dot matrix liquid crystal display controller and driver LSI displays alpha numeric, Japanese kana characters and symbols. It can be configured to drive a dot LCD under the control of 4 bit or 8 bit Microprocessor.
Since all the functions such as display RAM, character generator and liquid crystal driver, required for driving a dot matrix display are internally provided on one chip, a minimal system can be interfaced with the controller/ driver.

A single HD44780U can display up to one 8 character line or two 8 character line. It has pin function compatibility with the HD44780S which allows the user to easily replace an LCD with an HD44780U character generator ROM is extended to generate 208 5x8 dot character fonts for a total of 240 different character fonts.
The power supply (2.7V- 5.5V) of the HD44780U is suitable for any portable battery-driven product requiring low-power dissipation.
5.9.2. Features
· 5x8 and 5x10 dot matrix possible.

· Low power operation support (2.72V- 5.5V).

· Wide range of LCD driver power (3-11V).

· 80 x 8 bit display RAM (8 characters maximum).

· 9920 bit character generator ROM for a total of 240 character font.

            ( 208 character fonts (5 x 8 dot).

 ( 32 character font (5 x 10 dot).
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6.OPERATIONAL APPROACH
6.1. ROUTE DIAGRAM
                          [image: image22.png]Sheet:





  


Figure 6.1: Route Diagram


6.2. ELUCIDATION 

For our illustration, we have considered the following parameters, 

· Speed of the motor.

· Direction of rotation.

· Position.

· Temperature sensing.

· Pressure sensing.

All these parameters can be invariably controlled from the server as well as from the client. When the operation is done from the server, there will be an automatic update in the client and vice-versa. Proper acknowledgement is received. 

6.2.1. Speed Control 




We have taken ±12 Volt DC Motor. The speed of the DC motor in controlled by using CC-PWM module which is in-built in PIC18F2220 Microcontroller. The various speeds can be obtained by varying duty cycle i.e. Ton & Toff of a waveform as follows,

Normal speed:



In this, the duty cycle is 50% i.e. Ton and Toff are equal, hence the motor runs at normal speed.

                             [image: image23.png]Ton
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    Figure 6.2: Normal speed waveform

High speed:




In this the duty cycle is higher than 50% i.e. Ton is high and Toff is low, hence the motor runs at high speed.
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   Figure 6.3: High speed waveform
Low speed:



In this the duty cycle is lower than 50% i.e. Ton is low and Toff is high, hence the motor runs at low speed.
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Figure 6.4: Low Speed Waveform
6.2.2. Graphical Results



 In our project, we have demonstrated speed control at the following duty cycles,

· 20% duty cycle. 
· 40% duty cycle.

· 60% duty cycle.

· 80% duty cycle. 
· 100% duty cycle.
[image: image26.emf]
 

                    Figure 6.5: 20% Duty Cycle. 
[image: image27.emf] 

Figure 6.6: 40% Duty Cycle. 
[image: image28.emf]




Figure 6.7: 60% Duty Cycle.
[image: image29.emf]




Figure 6.8: 80% Duty Cycle
[image: image30.emf]




Figure 6.9: 100% Duty Cycle
6.2.3. Direction of Rotation
The motor driver LMD18200 enhances the direction of rotation of the motor. The motor can be driven in both the direction by means of H-Bridge circuit. This circuit is in-built in LMD18200.
                                        [image: image31.png]T1 T3










Figure 6.10: H-Bridge circuit

Operation of H-Bridge circuit:
When T1 & T4 transistors are high, the supply voltage is given through T1 and the ground connection is given through T4, hence the circuit is closed and the motor rotates in one direction.

When T2 & T3 transistors are high, the supply voltage is given through T3 and the ground connection is given through T2, hence the circuit is closed and the motor rotates in opposite direction.

6.2.4. Position Control
The driver circuit provides the required time delay to change the position of the tool. Certain amount of time delay is given as the input to the driver circuit hence the circuit switches on for that time interval and then switches off so that tool position is managed.
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Figure 6.11: Block of position control

6.2.5. Sensing Mechanism
The temperature and pressure are the two independent parameters that plays important role in the plant. By our illustration, the monitoring of these two parameters can be done from the place of server or client. The sensors used are,
· Precision integrated-circuit temperature sensors.
· Integrated silicon pressure sensor.
The both sensors provide the analog value of the pressure and temperature of the surrounding to the PIC Microcontroller.

The PIC has an in-built configuration of 10 bit A\D converter. We have programmed for 8-Bit A\D as it is compatible for our illustration.




The Microcontroller provides 4-digit value and these values are separated and displayed by the VB panel programming.
 



 CHAPTER-7
PROGRAMMING SEGMENT



7. PROGRAMMAING SEGMENT

7.1. FLOW CHART
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7.2. PROGRAM OF PIC 18F2220
#include "E:\Projects\College Projects\LAN Controller\main.h"

#include <LCDD.C>

int s_data;

int speed,speed1;

int temp,pres;

void main()

{

 
 setup_adc_ports(AN0_TO_AN1|VSS_VDD);

 
 setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);

 
 setup_spi(SPI_SS_DISABLED);

   
 setup_wdt(WDT_OFF);

   
 setup_timer_0(RTCC_INTERNAL);

           setup_timer_1(T1_DISABLED);

  
 setup_timer_2(T2_DIV_BY_1,99,1);

   
 setup_timer_3(T3_DISABLED|T3_DIV_BY_1);

   
 setup_ccp1(CCP_PWM);

   
 set_pwm1_duty(0);

   
 setup_comparator(NC_NC_NC_NC);

   
 setup_vref(FALSE);

   
 temp = 35;

   
 pres = 78;

  
 speed = 0;

   
 lcd_init();

   
 lcd_putc("\f CONTROL SYSTEM ");

  
 lcd_putc("\z THROUGH LAN    ");

  
 delay_ms(2000);

   
//printf("HiThere");

 output_low(pin_c3);

 
 set_pwm1_duty(20);

   
 delay_ms(2000);

  
 set_pwm1_duty(40);

 
 delay_ms(2000);

 
 set_pwm1_duty(60);

 delay_ms(2000);

  
 set_pwm1_duty(80);

  
 delay_ms(2000);

   
 set_pwm1_duty(0);

   
 delay_ms(2000);

  
 delay_ms(2000);

   
 delay_ms(2000);

aaa:

s_data = getc();

if(s_data==65)

{

speed = speed + 20;

if(speed>100)

{

speed = 100;

}

}

if(s_data==66)

{

speed = speed - 20;

if(speed<20)

{

speed = 20;

}

}

if(s_data==67)

{

output_low(pin_c3);

}

if(s_data==68)

{

output_high(pin_c3);

}

if(s_data==70)

{

speed = 20;

}

if(s_data==71)

{

speed = 0;

}

if(s_data==72)

{

;

}

if(s_data==73)

{

;

}

if(s_data==69)

{

set_adc_channel(0);

temp = read_adc();

delay_ms(50);

temp = temp*2;

//set_adc_channel(1);

//pres = read_adc();

//delay_ms(50);

delay_ms(500);

printf("%u%u",temp,pres);

}

printf(lcd_putc, "\f T = %u  P = %u",temp,pres);

printf(lcd_putc, "\z M.Speed = %u", speed);

set_pwm1_duty(speed);

speed1 = speed;

goto aaa;

}
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8.1. 20% DUTY CYCLE
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     8.2. 40% DUTY CYCLE
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8.3. 60% DUTY CYCLE
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     8.4. 80% DUTY CYCLE
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 8.5. 100% DUTY CYCLE
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9. CONCLUSION
Thus our project implies controlling of entire plant from a single node. This employs a very effective data communication between the server and the client, there by proper acknowledgement is received and hence errors can be effectively reduced. This enables reduction in man power, lowering the cost of implementation, ease of maintenance etc. The future vision of our project is implementation of this concept using FPGA. 
BIBILIOGRAPHY
REFERENCE BOOKS
· IEEE TRANSACT IONS ON INDUSTRIAL ELECTRONICS, VOL-55, NO-4, APRIL 2008.

· IEEE trans.ind.Electron.,vol.50,no-5,pp. 936-943, Oct. 2003
· “Applications of control networks in distributed robotic systems,” in proc.IEEE Int.Conf. Sys. Msn, Cybern., 1998, pp.

· Data Communication and Networking, fourth edition by Behrouz Forouzan

WEB SITES
· www.google.com
· www.howstuffworks.com
· www.wikipedia.com
· www.microchip.com
· www.bhel.org





















Load





IC Regulator





Filter





Transformer





Rectifier








PAGE  
- 1 -

[image: image1.png]


