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ABSTRACT


Solar energy is the most abundant stream of energy. It is available directly as solar isolation and indirectly as wind energy. Solar energy has the sources of renewable energy. Its potential is 178 Billion MW, which is about 20,000 times the world’s demand. Sun sends out energy in the form of electromagnetic radiation.  




In this project we use the solar energy for generation of electrical energy, by using the Solar cells. The solar cells receive the solar energy. The solar cells operate on the photo-electric energy by using solar cells principle. The energy from the photo voltaic cells is used to switch on the lights.



At present solar electric power generation systems are having fixed solar panels whose efficiency of generation is less. The aim of the project is to introduce the SOLAR TRACKING to the existing fixed solar panels, thus we are maintaining the constant maximum power output. Thus by using this tracking system we can increase the conversion efficiency of the solar electric power generation.

1

       For this tracking purpose we use a sensor and the input from the sensor is given to the micro controller and according to the program the panel is fixed to the maximum intensity position. Here we are using PIC micro controller. 
        The 16F877 is a low-power, high-performance CMOS 8-bit microcontroller with 4K bytes of Flash Programmable and Erasable Read Only Memory (PEROM). The opto-coupler used is to provide isolation between the micro controllers to the sensor circuits.

2
CHAPTER NO:1

INTRODUCTION

Sun is the primary source of Energy. The earth receives 16 x 1018 units of energy from the sun annually, which is 20,000 times the requirement of mankind on the Earth. Some of the Solar Energy causes evaporation of water, leading to rains and creation of rivers etc. Some of it is utilized in photosynthesis which is essential for sustenance of life on earth. Man has tried from time immemorial to harness this infinite source of energy. But has been able to tap only a negligibly fraction of this energy till today.


The broad categories of possible large scale applications of solar power are the heating and cooling of residential and commercial buildings.

A. The chemical and Biological conversion of organic material to liquid solid and gaseous fuels.

B. Conversion of solar energy to Electricity.


In this project we use the solar energy for the generation of electrical energy, by using solar cells.


The solar cell receives the solar energy. The solar cells operate on the principle of photovoltaic effect, by using solar cells. Basically the cells are placed in an open and fixed manner.

3
1.1 ENERGY SCENERIO

Drastic changes in energy conversion system are anticipated due to shortage of conventional fuels. Fuel deposit in the world will soon deplete by the end of 2020. Fossil fuel scarcity will be maximum. The main reasons for the above are due to increasing demand for electricity, rising population, rapid advance in technology.


It is worth while to mention here that indiscriminate use of commercial energy has lead to serious environment problems like air and water pollutions. Man, when he is embarking on use of alternate sources of energy should bear in mind, his environment. The creation of new source of perennial environmentally acceptable, low cost electrical energy as a replacement for energy from rapidly depleting resources of fossil fuels is the fundamental need for the survival of mankind.

1.2 SOLAR ENERGY OPTIONS


Solar energy has the greatest potential of all the sources of renewable energy and it will be one of the most important source of energy especially when other sources in the country have depleted. Solar energy could supply all the present and future energy needs of the world on a connecting basis. This makes it one of the most promising of the nonconventional energy sources.

4

Solar Energy can be a major source of power. Its potential is 178 billion MW which is about 20,000 times the worlds demand. The energy radiated by the sun on a bright sunny day is approximately 1kw/m2. The problem associated with the use of solar energy is that its availability varies widely with time. The variations in availability occur daily, because of the day-night cycle and also seasonally because of Earth’s orbit around the sun. In addition variations occur at a specific location because of local weather conditions. Consequently the energy collected with the sun is shining must be stored for use during periods when it is not available.


Attempts have been made to make use of this energy in raising steam which may be used in driving the prime movers for the purpose of generation of electrical energy. However due to large space requirement and uncertainty of availability in constant rate this method becomes ineffective.


Photovoltaic cell is an alternate device used for power generation which converts suns radiation directly into electrical power. Thus power generated can be stored and utilized.

5

1.3 GENERAL concept

In 1968 Dr. Peter Glaser in the U.S. Published an idea that centered on the fact that in orbit close to earth, 1.43 KW of solar energy illuminates may one square meter which is considerably greater and one more continuous than an anyone square meter on the Earth which, even when perpendicular to the sun can receive only a maximum of 1 kw. His idea was, converting sunlight to electricity to convert to a radio frequency signal and beamed down to the earth carrying significant levels of energy. This electricity is by establishing a very large array of solar cells in geostationary orbit. A receiving antenna station on the earth would convert this radio frequency back into an alternate current which would be fed into a local grid.


The applications of solar energy which are enjoying most success today are:

1) heating and cooling of residential buildings

2) Solar water heating

3) Solar drying of agriculture and animal products

4) Solar distillation on a small community scale

5) Salt production by evaporation of seawater or inland brines

6) Solar cookers
  6 
7) Solar engines for water pumping

     8) Food refrigeration                                                                                                                      
 9) Bio conversion and wind energy, which are indirect source of solar energy

10) Solar furnaces

11) Solar electric power generation

ENVIRONMENTAL IMPACT OF SOLAR POWER

1.3.1 Air Pollution

This can be caused by chemical reactants used in storage or organic fluids for heat transport. The release of CO, SO2, SO3, hydrocarbon vapors and other toxic gases should be accounted, through their magnitude is not high. The fire hazard associated with over heated organic working fluids exists. Human tissues when exposed would be destroyed because of high energy flux densities.

1.3.2 Land Use

Solar plants require large land and the collection field produce shading not normally present over large areas. This may cause disturbance in local ecosystem.

7

1.3.3 Noise and Thermal Effect

The thermal effects of solar plants are minimal. Actually these systems eliminate local thermal pollution associated with fossil fuel combustion. Some reduction in local environmental heat budget or balance will occur if electricity produced is exported elsewhere. Solar systems do not add any new noise to that already existing in the present industrial or utility areas.

1.3.4 Major Advantages Of Solar Cells
1) Solar cells directly convert the solar radiation into electricity using photovoltaic effect without going through a thermal process.

2) Solar cells are reliable, modular, durable and generally maintenance free and therefore, suitable even in isolated and remote areas.

3) Solar cells are quiet, benign, and compatible with almost all environments, respond instantaneously with solar radiation and have an expected life time of 20 or more years.

4) Solar cells can be located at the place of use and hence no distribution network is required.

8

1.3.5 Major Disadvantages Of Solar Cells
1) The conversion efficiency of solar cells is limited to 10 percent. Large areas of solar cell modular are required to generate sufficient useful power.

2) The present costs of solar cells are comparatively high, making them economically uncompetitive with other conventional power generation methods for terrestrial applications, particularly where the demand of power is very large.

3) Solar energy is intermittent and solar cells produce electricity when sun shines and in proportion to solar intensity. Hence, some kind of electric storage is required making the whole system more costly. However, in large installations, the electricity generated by solar cells can be fed directly into the electric grid system.

2 PRINCIPLES OF OPERATION SOLAR PHOTOVOLTAICS


The solar energy can be directly converted into electrical energy by means of photovoltaic effect, i.e. conversion of light into electricity. Generation of an electromotive force due to absorption of ionizing radiation is known as photovoltaic effect.                                                                                            

10

The energy conversion devices which are used to convert sunlight to electricity by use of the photovoltaic effect are called solar cells.


Photo voltaic energy conversion is one of the most popular nonconventional energy source. The photovoltaic cell offers an existing potential for capturing solar energy in a way that will provide clean, versatile, renewable energy. This simple device has no moving parts, negligible maintenance costs, produces no pollution and has a lifetime equal to that of a conventional fossil fuel.


Photovoltaic cells capture solar energy and convert it directly to electrical current by separating electrons from their parent atoms and accelerating them across a one way electrostatic barrier formed by the function between two different types of semiconductor material.

2.1 Photo Voltaic Effect On Semiconductors

Semi conductors are materials which are neither conductors nor insulators. The photo voltaic effect can be observed in nature in a variety of materials but semiconductors has shown best performance.


When photons from the sun are absorbed in a semiconductor they create for electrons with higher energies than the electrons which provide the boarding in the base crystal.
11

 Once these electrons are created, there must be an electric field to induce these higher energy electrons to flow out of the semiconductor to do useful work. The electric field in most solar cells is provided by a junction of materials which have different electrical properties.


To understand more about the functioning and properties of semiconductors, let us briefly discuss. Semi conductors are classified into 1) Extrinsic semiconductor 2) Intrinsic semiconductor. Semiconductors in its purest form are called intrinsic and when impurities are added it is called extrinsic. Further extrinsic semiconductors are divided into p type and N type semiconductor.

2.2 P-Type Semiconductor

When a small amount of pentavalent impurities (e.g. Gallium, Indium, Aluminum, and Boron) are added to intrinsic semiconductor, it is called as p type semiconductor.


In p type semiconductor, when an electric potential is applied externally, the holes are directed towards the negative electrode. Hence current is produced.

2.3 N- Type Semiconductor

When a small amount of pentavalent impurities (e.g. Antimony, Arsenic, Bismuth, Phosphorus) are added to intrinsic semiconductors it is called N type semiconductor.
12

When an external electrical field is applied the free electrons are directed towards positive electrode. Hence current is produced.

2.4 PN Junction Silicon Solar Cell

A PN junction is formed from a piece of semiconductor by diffusing p type materials to one half side and N type materials to other half side.


It consists of both types of semiconductor materials. The N type layer is situated towards the sunlight. As N type layer is thin, light can penetrate through it.


The energy of the sunlight will create free electron in the N type material and holes in the p type material. This condition built up the voltage with in the crystal. Because the holes will travel to the +ve region and the holes will travel to the –ve region. This conduction ability is one of the main technical goals in fabricating solar cells.

2.5 Purification And Reformation Into Wafers

The purification process basically entails high temperature melting of the sand and simultaneous reduction in the presence of hydrogen. This results in a very pure polycrystalline form of silicon.

13

The next step is to reform this silicon into a single crystal and then cut the crystal into a single crystal and then cut the crystal into individual wafers. There are two methods namely czochralski growth method and film fed growth. The former method produces single, cylindrical crystals and later produces continuous ribbon of silicon crystals.


Then this cylindrical crystal and ribbon crystal is transformed into disc shaped cells and rectangular cells by slicing. After that one side is doped by exposure to high temperature phosphorus, forming a thin layer of N type material. Similarly p type is made. Electrical contacts are applied to the two surfaces, an anti-reflection coating is added to the entire surface and the entire cell is then sealed with protective skin.

2.6 Antireflective Coating

Antireflective coating (arc) is an important part of a solar cell since the bare silicon has a reflection coefficient of 0.33 to 0.54 in the spectral range of 0.35 to 1.1 cm. The arc not only reduces the reflection losses but also lowers the surface recombination velocity. A single optimal layer of ARC can reduce the reflection to 10 percent and two layers can reduce the reflection up to 3 percent in desired range of wavelengths.
14

 Generally, Arc’s are produced on the solar cell by vacuum evaporation process and the coatings which are tried are SiO2, SiO, Al2O3, TiO2, Ta2O5 and Si3N4. Other methods of deposition are sputtering, spin-on, spray-on or screen printing. Only the vacuum evaporation sputtering give good results but are expensive. The average reflection can be further reduced by using two antireflective coatings instead of one where the outside (exposed side) coating has an index of refraction 1.3 to 1.6 and the second layer between silicon and the first layer has an index of refraction 2.2 to 2.6. This two layer ARC gives a better impedance match between the index of silicon and the index of air.
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2.7 BLOCK DIAGRAM
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CHAPTER NO:3

COMPONENTS AND THEIR FUNCTION

The various components of a typical photovoltaic power generation system are

1) Solar photovoltaic array

2) Battery Bank

3) Charge Controller

3.1 SOLAR Photovoltaic array

The solar photovoltaic array consists of an appropriate number of solar cells connected in series and or parallel to provide the required current and voltage. The array is so oriented as to collect the maximum solar radiation throughout the year.


There may be tracking arrays or modules or fixed arrays. A tracking array is defined as one which is always kept mechanically perpendicular to the sun array line so that all times it intercepts the maximum isolation. Such arrays must be physically movable by a suitable prime mover and are generally considerably more complex than fixed arrays. A fixed array is usually oriented east west and tilted up at an angle approximately equal to the latitude of the site. Thus the array design falls into two broad classes:                    18
(I) Flat Plate Arrays

Where in solar cells are attached with a suitable adhesive to some kind of substrate structure usually semi rigid to prevent cells being cracked.


This technology springs from the space related photovoltaic technology and many such arrays have been built in various power sizes.

 (II) Concentrating Arrays

Where in suitable optics, e.g. Fresnel lenses, parabolic mirrors are combined with photovoltaic cells in an array fashion. This technology is relatively new to photovoltaic in terms of hardware development and comparatively fewer such arrays have actually been built.

3.2 Battery Bank

In most alone PV power systems, storage batteries with charge regulators have to be incorporated to provide a back up power source during periods of low solar irradiance and night. Several types of accumulator are available in the market for use in PV power systems. The main requirements to be met by an accumulator for solar power system are,

· Ability to withstand several charge/discharge cycle.

· A low self discharge rate
19
· Little or no need for maintenance
The capacity of a battery is the total amount of electricity that can be drawn from a fully charged battery at a fixed discharge rate and electrolyte temperature until the voltage falls to a specified minimum. It is expressed in ampere hour. The capacity of the battery also depends upon the temperature and age of battery.


The batteries in most PV systems are of lead acid type consisting of one or more 2v cells. Each cell has a positive plate of lead peroxide and a negative plate of sponge lead. The electrolyte is dilute sulphuric acid. During discharging when current is drawn from it, the material of both plates’ changes to lead sulphate and water content in the electrolyte increases thereby reducing its specific gravity.


When the battery is charged by passing electric current through it in the opposite direction, the reverse chemical reaction takes place. The cell voltages are typically 2.4v and 1.9v for fully charged and deeply discharged battery respectively. Lead acid batteries self discharge slowly when not in use.
20
3.3 Charge Controller

Overcharging of some batteries results in loss of electrolytic, corrosion, plate growth and loss of active material from the plates, causing reduction in battery life. Also, the repeated failure to reach full charge also leads to stratification of electrolyte.


Thus, there is a need of charge regulators to optimize the battery life. Most charge regulators start the charging process with a high current and reduce it to a very low level when a certain battery voltage is reached. A digital based charge regulator monitors the battery current, and voltage computes the level of charge and regulates the input and output currents so as to avoid both overcharging and excessive discharge.

load

For continuous operation, we use solar cells for charging DC LAMP.
21
3.4 Design And Fabrication

The design and fabrication of a typical solar powered fan can be explained with the help of a block diagram. The block diagram describes a simple solar powered fan with a manual. Let us study the block diagram in detail by classifying it into three sections.

I) Input Section
a) 
Photovoltaic array

II) Storage Section
a) 
Battery bank

III) Output Section
a) Charge controller

b) Dc Bulb

c) Connecting wires

I) Input Section

The input section includes photovoltaic arrays consisting of solar cells. The solar cells are connected in parallel to get the maximum current.
22
The characteristics of the solar cell array are as below:
· Type of semi conductor used for cell : silicon

· Number of arrays : 2

· Power : 36 watt x 2 = 72 watt

· Open circuit voltage :  21v

· Short circuit current : 3.6 ampere

II) Storage Section

The storage section includes a battery.

The characteristics of the battery are as below:

· Type : Lead acid tubular battery

· Ampere hour efficiency : 90 to 95%

· Watt hour efficiency : 70 to 80%

· Capacity: 40 AH, 12V.

23

The characteristics of controller are as below:
· Low voltage cut off

· Over charge disconnect

· Operating current : 10 ampere
(iii) Output Section

Output system includes various devices and equipments used for the distribution of the power.

Switch

* Manual ON/OFF

Wires

* Type: 2 core with sleeve


* Quantity: 10 meters

* High copper rich 10amp wire for minimum power loss.

24

TESTING
3.5 Conversion Efficiency and Power Output

For both practical and theoretical reasons, not all of the solar radiation energy falling on a solar cell can be converted into electrical energy. A specific amount of energy is required to produce a free electron and a hole in a semiconductor. Consequently infrared radiation of longer wavelength has no photovoltaic effect and energy radiation with shorter wavelength cannot be completely utilized.


The maximum energy in radiation that is capable of producing free electrons and holes in silicon is only about 45%. The maximum practical efficiency for conversion of solar energy into electrical energy in a silicon solar cell is estimated to be about 10%




        Amount of electricity produced

Conversion Efficiency = --------------------------------------------




    Total input of solar energy radiation


The power output of any generator of electricity, including a photovoltaic cell is equal to the product of the voltage and current.
25

 Theoretically, a silicon solar cell should have a voltage of 1.1 volts, from 1.1 electron volts energy of the free electrons produced. In practice, however, the maximum voltage is about 0.6 volt and this occurs on open circuit, when no power is produced.


The maximum power of a silicon solar cell occurs at an output voltage of approximately 0.45 volt. In full sunlight, the current from a commercial cell is then roughly 270 amperes per sq.m of exposed surface. The power is thus about 0.45x270 = 120 watts. The electric power output of a photovoltaic cell is roughly proportional to the rate at which solar radiation falls on its surface.


Most of the solar energy that is not converted into electricity in a photovoltaic cell is absorbed as heat. In commercial single crystal silicon cell, with a conversion efficiency of about 12 percent, more than 80 per cent of the incident solar energy appears as heat in cell. High conversion efficiencies have been reported with cells made from combination of gallium aluminum and gallium arsenide.
26

The following specifications are noted down:
· Solar isolation = 800 w/m2
· Ambient temperature = 34oc

· Open circuit voltage = 21V

· Short circuit current = 3.42 ampere
27
3.6 Battery Charger Circuit
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Fig 3.1 battery charger circuit

3.6.1 Circuit Operation

The circuit is intended for 12V chargers with a maximum capacity of about 7a. The essential ingredients are a voltage regulator, 7808, current limiters, IC3130 and a “big” output transistor, MJE2955. The voltage and the current limiter, and the current limiters, and performs the actual regulation. Two potentiometers are available to get the maximum battery voltage and the maximum charge current. If the set values are exceeded, the charging current is interrupted, and a LED lights to tell you that something is miss. Similarly, a buzzer sounds when the battery is accidentally connected the wrong way around.


The high power diodes, IN5408; is inserted into the positive line to make sure that no damage can be caused by connecting the charger outputs the wrong way around to the inputs of the circuit. Interestingly, the diode also allows the existing bridge rectifier in the charger to be skipped, and the inputs of the upgrade circuit to be connected directly to the SOLAR POWER PANEL. The diode is followed by two large reservoir capacitors, 1000MF/25V and 1000MF/25v, which smoothes the direct voltage.


The charging current drawn from the SOLAR CELL is fed to the battery via power resistor 1E/5W and transistor MJE2955. As already mentioned, the transistor is part and parcel of the voltage limiter and the current limiter.
29

 Since voltage limiting is the most important function for a battery charger, it will be discussed first.


Voltage divider 27K – (VR1) 10K – 12K is connected in parallel with the battery. The scaled down battery voltage is compared to a fixed reference level of 4.7 V by comparator IC (3130). The reference voltage is obtained from a zener diode. As long as the voltage at the +input, the comparator output will be high, transistor BC547, is then switched on and consequently supplies base current is allowed to flow from the SOLAR CELL to the battery. If, after some time, the battery voltage rises above the threshold set with 10K, the comparator output swings low, causing T1 (BC547) and T2 (MJE2955) to be switched off. Since the cathode of diode D1 is then pulled to ground, this LED (YELLOW) draws just enough current (via R) to light.


Transistor T2 (MJE2955) remains off until the battery voltage drops bellow the set threshold again.  The happens as a result of self discharging, or because a   load starts to draw current.   The   divide ratio of the voltage divider is adjustable between 2.2 and 3.25 with the aid of potentiometer VR1.  Multiplying these  values  with  the  reference  voltage  (4.7V),  a  voltage  limiter  span  of  10.4V  to  15.2V  is obtained.  A fully charged    battery normally supplies13.8V.

30

The  current  limiter  function is  provided  by  comparator  IC2  and current  sensing resistor  1E/5W.  The  inputs  of  IC2  are  connected  to  voltage  dividers  whose  divide  ratios  are  nearly  equal.  One,  however,  has  a potentiometer (VR2)  and is connected  behind  series  resistor  1E/5W  instead  of  ahead  of  it.  When the charging current   rises to an abnormal level, for instance, because of a faulty cell in the battery, the voltage at junction R1-R10 drops below that at junction R2-R3. Consequently, the out-put of comparator IC2 drops low, drawing away the base current of T1 (BC547). This causes the series regulator to be and the switched off and LED (RED) to light that and the current limiter has been actuated. In other words, an overload condition has been detected.


To op amps are powered by a supply which takes its inputs voltage from the charger’s SOLAR CELL. The 8V supply is entirely conventional being based on a three pin fixed voltage regulator type 7808 and the usual decoupling capacitor.


Finally, the polarity of the conducted battery is detected in the simplest possible way. If the battery is connected the wrong way around, diode IN4148 conducts, and buzzer sounds.
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3.6.2 Advantages of Charging/Discharging Controller
(1) Protect unit from reverse connection of battery

(2) Solar cell Polarity reversal

(3) Battery short circuit Protection (Electronic Fuse)

(4) Color all overload Protection

(5) Battery charge level maintenance

(6) Battery discharge limit

Absence of Charging/Discharging Unit Cause
1) Solar all may get affected due to over loading.

2) Battery life shortened
32
CHAPTER NO:4

4.1 Light Detector
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Fig 4.1 light detector
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PIC16F877

40-Pin 8-Bit CMOS FLASH Micro controllers

4.1 Microcontroller Core Features:

· High performance RISC CPU

· Only 35 single word instructions to learn

· All single cycle instructions except for program 
           Branches which are two cycle

· Operating speed: DC - 20 MHz clock input

           DC - 200 ns instruction cycle

· Up to 8K x 14 words of FLASH Program Memory,

          Up to 368 x 8 bytes of Data Memory (RAM)

          Up to 256 x 8 bytes of EEPROM Data Memory

· Pin out compatible to the PIC16C73B/74B/76/77

· Interrupt capability (up to 14 sources)

· Eight level deep hardware stack

· Direct, indirect and relative addressing modes

· Power-on Reset (POR)
34

· Power-up Timer (PWRT) and

          Oscillator Start-up Timer (OST)

· Watchdog Timer (WDT) with its own on-chip RC

           Oscillator for reliable operation

· Programmable code protection

· Power saving SLEEP mode

· Selectable oscillator options

· Low power, high speed CMOS FLASH/EEPROM Technology.  
· Fully static design

· In-Circuit Serial Programming. (ICSP) via two pins

· Single 5V In-Circuit Serial Programming capability

· In-Circuit Debugging via two pins

· Processor read/write access to program memory

· Wide operating voltage range: 2.0V to 5.5V

· High Sink/Source Current: 25 mA

· Commercial, Industrial and Extended temperature ranges.
· Low-power consumption:

35
4.2.1 Peripheral Features:

·  Timer0: 8-bit timer/counter with 8-bit pre scalar

·  Timer1: 16-bit timer/counter with pre scalar,

· can be incremented during SLEEP via external

· crystal/clock

·  Timer2: 8-bit timer/counter with 8-bit period

· register, pre scalar and post scalar

· Two Capture, Compare, PWM modules

· Capture is 16-bit, max. resolution is 12.5 ns

· Compare is 16-bit, max. resolution is 200 ns

· PWM max. resolution is 10-bit
· 10-bit multi-channel Analog-to-Digital converter

·  Synchronous Serial Port (SSP) with SPI. (Master mode) and I2C. (Master/Slave)

·  Universal Synchronous Asynchronous Receiver

· Transmitter (USART/SCI) with 9-bit address detection

·  Parallel Slave Port (PSP) 8-bits wide, with

· External RD, WR and CS controls (40/44-pin only)

· Brown-out detection circuitry for Brown-out Reset (BOR)
36
4.2.2 PIN DIAGRAM
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Fig 4.2pin diagram 
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Fig 4.3 

38
4.2.3 Memory Organization

There are three memory blocks in each of the PIC16F87X MCU’s. The Program Memory and Data Memory have separate buses so that concurrent access can occur and is detailed in this section. The EEPROM data memory block is detailed in Section 4.0.

Additional information on device memory may be found in the PIC micro Mid-Range Reference Manual.

4.3 Memory Map and Stack
4.3.1 Program Memory Organization:

The PIC16F87X devices have a 13-bit program counter capable of addressing an 8K x 14 program memory space. The PIC16F877/876 devices have 8K x 14 words of FLASH program memory, and the PIC16F873/874 devices have 4K x 14. Accessing a Location above the physically implemented address will cause a wraparound. The RESET vector is at 0000h and the interrupt vector is at 0004h
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4.3.2 DATA Memory Organization:
The data memory is partitioned into multiple banks which contain the General Purpose Registers and the Special Function Registers. Bits RP1 (STATUS<6>) and RP0 (STATUS<5>) are the bank select bits. Each bank extends up to 7Fh (128 bytes). The lower locations of each bank are reserved for the Special Function Registers. Above the Special Function Registers are General Purpose Registers, implemented as static RAM. All implemented banks contain Special Function Registers. Some frequently used Special

Function Registers from one bank may be mirrored in another bank for code reduction and quicker access.

4.3.2 SPECIAL FUNCTION REGISTERS:

The Special Function Registers are registers used by the CPU and peripheral modules for controlling the desired operation of the device. These registers are implemented as static RAM. A list of these registers is given in Table 2.  
The Special Function Registers can be classified into two sets: core (CPU) and peripheral. Those registers associated with the core functions are described in detail in this section. Those related to the operation of the peripheral features are described in detail in the peripheral features section.
40

4.3.3 Status Register
The STATUS register contains the arithmetic status of the ALU, the RESET status and the bank select bits for data memory. The STATUS register can be the destination for any instruction, as with any other register. If the STATUS register is the destination for an instruction that affects the Z, DC or C bits, then the write to these three bits is disabled. These bits are set or cleared according to the device logic. Furthermore, the TO and PD bits are not writable, therefore, the result of an instruction with the STATUS register as destination may be different than intended.

For example, CLRF STATUS will clear the upper three bits and set the Z bit. This leaves the STATUS register as 000u u1uu (where u = unchanged). It is recommended, therefore, that only BCF, BSF, SWAPF and MOVWF instructions are used to alter the STATUS register, because these instructions do not affect the Z, C or DC bits from the STATUS register. For other instructions not affecting any status bits, see the “Instruction Set Summary."
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4.4 Program
TICK        DATA   7FH


SEC         DATA   7EH



RELAY1      BIT    P0.0


RELAY2      BIT    P0.1


FLAG1       BIT    01


SW1         BIT    P2.0


SW2         BIT    P2.1


SW3         BIT    P2.2


SW10        BIT    P0.2

;------------------------------


ORG   00H


JMP   START

;----------------------------------



ORG   00BH


JMP   ISR0

;-----------------------------------


ORG    030H

START:


MOV    SP,#08H


SETB   SW1


SETB   SW2


SETB   SW3


SETB   SW10

    CLR
   RELAY1


CLR    RELAY2


CLR    FLAG1


MOV    TICK,#20


MOV    SEC,#00


MOV    TMOD,#01H        ;T0-16 BIT TIMER 


MOV    TH0,#0C5H


MOV    TL0,#0BDH


SETB   EA


SETB   ET0


CLR    TR0

;----------------------

RUN:


JNB    SW1,J1


JNB    SW10,J10


CALL   DEBOUNCE


JMP    RUN

;-------------------
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J1:  

    CALL   FORWARD1


CALL   DEBOUNCE

J2:


JNB    SW2,J3


JNB    SW10,J10


CALL   DEBOUNCE


JMP    J2

;------------------

J3:CALL    FORWARD1


CALL   DEBOUNCE

J4:


JNB    SW3,J5


JNB    SW10,J10


CALL   DEBOUNCE


JMP    J4

;------------------

J5:


CALL   FORWARD2


CALL   DEBOUNCE


CALL   DELAY11


CALL   REVERSE11


JMP    RUN

;--------------------

J10:


CALL   REVERSE


CALL   DEBOUNCE


JMP    RUN

;-----------------------------

DELAY11:


MOV    SEC,#11


SETB   TR0


SETB   FLAG1


JB     FLAG1,$


RET

;---------------------------

FORWARD1:


CLR    RELAY1
  ;FORWARD


SETB   RELAY2


MOV    SEC,#3


SETB   TR0


SETB   FLAG1


JB     FLAG1,$
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CLR    RELAY1


CLR    RELAY2
 ;OFF


RET

;--------------------------------

FORWARD2:


CLR    RELAY1
  ;FORWARD


SETB   RELAY2


MOV    SEC,#5

     SETB   TR0

     SETB   FLAG1


JB     FLAG1,$


CLR    RELAY1


CLR    RELAY2
  ;OFF


RET

;------------------------------

REVERSE:


SETB   RELAY1
   ;REVERSE


SETB   RELAY2


MOV    SEC,#2


SETB   TR0


SETB   FLAG1


JB     FLAG1,$


CLR    RELAY1    


CLR    RELAY2
  ;OFF


RET

;-----------------------------------

REVERSE11:


SETB   RELAY1
   ;REVERSE


SETB   RELAY2


MOV    SEC,#11


SETB   TR0


SETB   FLAG1


JB     FLAG1,$


CLR    RELAY1    


CLR    RELAY2
  ;OFF


RET

;-----------------------------------
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ISR0:


PUSH   ACC


PUSH   PSW


CLR    TR0


MOV    TH0,#0C5H      

    MOV    TL0,#0BDH 


SETB   TR0


DJNZ   TICK ,EXIT


MOV    TICK,#20


DJNZ   SEC,EXIT

;---------------------------

    CLR    FLAG1     

    CLR    TR0

EXIT:


POP    PSW


POP    ACC


RETI

;-------------------------------

DEBOUNCE:


MOV R6 ,#80H

J01:


MOV R5 ,#0FFH


DJNZ R5,$


DJNZ R6,J01


RET

;------------------------------

END
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4.5 Limit Switch Debouncing Circuit
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Fig 4.4 limit switch debouncing circuit
4.5 Limit Switch Debouncing Circuit
For high frequency signal transfer through mechanical operated limit switch will create small surges. This surge will be considered as “1” state by the test sensing semi conductor IC’s so to avoid this a time delay is created using the 4093 and gate.

Here for four zones we need 8 and gates for simplicity one zone circuit explained.

Limit switch “NC” state: In this state D1 & D2 is forward biased and the out of N1 is ‘1’ state. D3 is reverse based because of N1 goes to ‘1’ state and C2 charges from 0v to 5v after reaching full charge N2 goes to ‘o’ state. This time delay can be changed by C1, R3, C2 R4, so signal output is ‘0’ state.

Limit switch “No” state: In this state D2 is reverse biased so capacitor C1 charge through D1 diode and capacitor reaches RV. N1 goes to ‘o’ state, so D3 forward biased and C2 discharges and N2 input is ‘o’ state so N2 output goes to 1 state. 


This limit switch debounces circuit output given to interface PIC MICRO CONTROLLER.
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4.6 DC Motor Direction Control Circuit
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Fig 4.5 DC Motor Direction Control Circuit

          4.6.1 DC wiper motor control unit



It controls the direction of rotation of the DC wiper motor, when in mechanically coupled to the gear shaft.  The signal output from the micro – controller is given to the motor control unit through the CMOS bilateral (CD 4066) switch.

4.6.2 CMOS Switch


Here, an ‘N’ type and a ‘P’ type MOSFETs are effectively wired up in inverse parallel (Drain to source & source to Drain), but have their gates biased in antiphrasis from the control terminal via a pair of inverters.

4.6.3 Bidirectional LED:



It is a two pin device, for one direction of current flow it glows as ‘Green’ and for opposite direction of current flow it glows as ‘Red’.

4.6.4 Darlington pairs:

In the circuit, Transistor Pairs Q1, Q5, Q2, Q6, Q3, Q7, & Q4, Q8, formed as Darlington Pairs. A Darlington connection is a combination of two transistors whose current gains equal the product of the individual current gain.
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· Its current gain is much higher.

· It offers high input impedance in the order of 2M
[image: image12.wmf]W

.

· It produce very large output currents

· These are used with voltage regulators & Power amplifiers.

· It is the emitter follower using Darlington pairs.
·  This is nothing but a common collector amplifier.
· The name emitter follower is given to it since the emitter voltage follows the input voltage.

· 4.6.5 DC Motor Direction Control Circuit unit


Of the many circuits regarding direction control of DC motors use the DPDT relays, which are noisy, while some circuit has dual polarity power supply, which is expensive.  In addition, using push – pull stage require dual supply voltage. However, this circuit is unique as it can reverse the motor direction noiseless and efficiently using uni-polar power supply.

4.6.6 Working Principle
Refer the fig; when the input is at logic  ‘zero’ level at both ends, Darlington transistor pairs Q1, Q5, and Q6,Q2, are ‘ON’ due to base bias from resistors R2 and R6.
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  Potential at both ends of the motor being same, the net potential difference across the motor is zero and so there is no movement of the motor.

When signal at transistor Q3 goes high (logic one), transistor Q7 comes into saturation, grounding the base of Q1, which then is driven  into cut – off, But, Q2 and Q6 are ‘ON’.  So, the current flows through the motor from Q6 to D1 and to ground and the motor starts up.


Applying logic one at Transistor Q4 reverses the motor’s direction of rotation.  Bi-directional light emitting diode (LED) across the motor indicates the direction of the motors rotation.  In the above discussion, signal at the other end is supposed to be logic zero.


Now, if accidentally the signal at both the inputs are at logic one then the motor stops (without an hazard) because, transistors Q7 and Q8 come into  saturation and thus the resultant potential difference between both the ends of the motor are approximately zero.
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An additional circuit has been provided using CD4066 CMOS switches which prevents the reversing of the motor direction until the first logic ‘1’ signal at any input disappears.  Suppose the signal at logic ‘0’ is for 
ten seconds, logic ‘1’ signal at the other input cannot affect the motor motion until these ten seconds are over.


Normally, when no signal is applied that is with logic ‘0’ at both ends, switches IC 1(a) and IC 1(c) are opened. While switches IC 1(b) and IC 1(d) are closed (due to 4.7 k resistances). If now logic ‘1’ is applied at the left hand input, switch IC 1(c) gets shorted, thus grounding the control lines and opening switch IC 1(d).  Now, logic ‘1’ from right side input will not reach transistor Q4 and so will have no effect.


Transistor logic circuits and some micro controllers have logic ‘1’ at 5 volts.  In that case, reduce resistor R5 to 1.8k and attach Vcc CD 4066 to +5V.  Diodes D3 and D4 by bass the negative spikes which may be produced due to immediate reversal of the motor direction. Diodes D5 and D6 provide better free wheeling action.  The signal to the two logic input is from the 
[image: image13.wmf]m

c through the output port P2.0 & P2.1 of interfacing unit.
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Details of rating motor: 12v dc, 1a

2n 3055 transistors: NPN type, 2a, 115w (po), 100v (vce) 

Digital bilateral switching frequency: 10 MHz (min)

Power dissipation: less then 100mw.
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4.7 Opto Coupler Circuit
[image: image14.emf]2


I/O


10K


4K7


+12V


BC547


5


+5V


BC547


10K


4K7(1/4W)


MCT 2E


1


4K7


4




2

I/O

10K 4K7

+12V

BC547

5

+5V

BC547

10K

4K7(1/4W)

MCT 2E

1

4K7

4


              Fig 4.6 opto coupler circuit

4.7.1 Opto Coupler Device
The LED is a light emitting device and photo-transistor is a light sensitive device.  The conduction current of phototransistor can be controlled via the conduction current of the LED, even though the two devices are physically separated. Such a package is known as an opto coupler, sine the input (LED) and the output (phototransistor) devices are optically coupled.

The most important point to note about the opto coupler device is that a circuit connected to its input can be electrically fully isolated from the output circuit and that  a potential difference of hundreds (or) thousands of volts can safely exist between these two circuits without adversely influencing the opto coupler action.  This isolating characteristic is the main attraction of this type of opto coupler device, which is generally known as an isolating opto coupler.

Refer the fig, if the output is high, then LED in IC MCT2E emits the light energy, hence photo transistor conducts & thereby BC100N conducts and the output signal to output is low.

If the output is low, then LED does not conduct and phototransistor also does not conduct which results BEL100N if OFF, so, the output signals to output is high.

Typical isolating opto coupler applications include low voltage to high voltage (or vice versa) signal coupling; interfacing of a computer output signal to external electronic circuiting (or) electric motors etc. 
55
Interfacing of ground referenced low voltage circuitry to floating high voltage circuitry driven directly from the mains AC power lines etc.  Opto couplers can also be used to replace low power relays & pulse transformers in many applications.

4.7.2 Application
· Utility /economy isolator 

· AC line / digital logic isolator 

· Digital logic /digital logic isolator 

· Telephone/telegraph line receiver 

· Twisted pair line receiver 

· Relay contact monitor 
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Figure 4.7
4.7.3 NEED FOR AN OPTOCOUPLER: 


Optocoupler not only separates the high voltage input side and the microcontroller but also prevents damage to the microcontroller due to the line voltage transistor. It also reduces the effects of electrical noise common in industrial environments, which cause erratic operation of the microcontroller. 
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4.8 SUPPLY

4.8.1 DEFINITION: 


It is an electronics unit. This is used to give regulated power to any electronics system.

4.7.2 BLOCK DIAGRAM DESCRIPTION: 

1. Transformer
:
This block consist step-down transformer

for our required ratings.

2. Rectifier

:
This block consist diode based rectifier

Circuit

3. Filter circuit
:
This block consist capacitor based filter

Circuit.

4. Regulator

:
This block consists +ve (and) – ve three

Terminal regulators.

4.8.3 CIRCUIT DESCRIPTION: 


This power supply circuit is designed to get regulated output DC voltage. The 9 volt transformer, step down the main voltage (230v) into 9 volts. The secondary voltage of transformer is rectified using bridge rectifier. The rectified unidirectional DC is smoothed by 1000mf filter capacitor. The smooth DC is then fed to the three terminal +ve regulator called 7805 to get 5v DC supply.

57
4.8.4 CIRCUIT OPERATION:


The mains voltage ac 230v is step down to 9 volt, using 9v step down transformer. The low value secondary voltage is fed to the rectifier is formed using four no. of IN 4007. For first half cycle, Diodes D1 & D2 come to action and next half cycle diode D3 & D4 come to action, finally unidirectional dc supply is fed to the filter capacitor. The charging & discharging property of capacitor provide pure smooth dc is nearly peak value of the secondary voltage. The pure DC supply is fed to regulator IC’s input terminal. Due to the regulator action, finally, regulated 5 volts is available at output terminals.

7805 REGULATOR IC PIN CONNECTION

[image: image16.png]——— ourur
——





58
[image: image17.emf]7805


+


100MF/25V


4007


-


1000MF


25V


4007


4007


D3


1


0-9V


2


LED


D2


O/P CONSTANT


DC


VOLTAGE[5V]


+


3


STEP DOWN


TRANSFORMER


0.1MF


-


4007


+


INPUT230V


D1


-


AC SUPPLY


+5V  POWER SUPPLY


D4


470R




7805

+

100MF/25V

4007

-

1000MF

25V

4007

4007

D3

1

0-9V

2

LED

D2

O/P CONSTANT

DC

VOLTAGE[5V]

+

3

STEP DOWN

TRANSFORMER

0.1MF

-

4007

+

INPUT230V

D1

-

AC SUPPLY

+5V  POWER SUPPLY

D4

470R


59

CHAPTER NO:5

PROCEDURE FOR MAKING THE PCB

1. LAYOUT PREPARATION
With the diagram and all the components at hand, draw a complete layout plan of the circuit on a sheet of a tracing paper. As a model, for laying the circuit, a thermo Cole base may be used to hold components. Avoid over crowding of components while making full space utilization. When all the components have been mounted on the tracing paper sheet fixed on a piece of thermo Cole base, take out a Sketch Pen for making in such a way that all the connecting wires are equal in width, termination rounded off. Re-draw it on a fresh paper if required.                     

2. PAINTING OF PCB

The tracing so prepared has to be imposed over the copper printed circuit board keeping in view that the component would be mounted from the non-clad side of the board. Take a PCB lamination sheet and cur a piece of required size of the board by using hacksaw file edges, put the copper clad sheet on the table keeping side on the runway the dirt grease and oxide with a sand paper with its marked side tracing the carbon paper and other side on top. 
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Since the tracing paper is transformed you can now reproduce a carbon point over a surface but using ball pen on a hard pencil over the drawing on the transparent side. When the carbon print has been obtained over the copper clad board drill ropes in the board using a hand drill. The holes may be draw with 1/32 bit for component leads and the carbon should be raised or wiped by mistake. Paint the Connecting lines with the help of an ordinary paint. Edges should be scratched with tip of razor blade.

3. DEVELOPMENT OF THE PRINTED CIRCUIT DIAGRAM

After painting the board, it will be made by the cool air for sometime. Now take a plastic tray and get some Fe Cl3 chemical powder.  The ferric chloride salt is then added with 500ml of water. The color of the solution is pink. Color of the salt is in yellow. Now we add three to five drops of dilute HCL or H2S04. This is necessary to quicken the process.

4. ETCHING OF PCB

Now we take the painted copper clad board and dip it in the solution kept in the tray.  After 15 to 25 minutes we see the board, with only printed pattern portion remaining in other places the copper coating is removed due to the chemical action.  Then the board is taken out and washes in water.
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  After wash the board by using thinner solution. Now a printed circuit has been formed on the board.

Take fresh water and mix a few teaspoons of Fe CL3 add a few drops of dilute HCL to it, as it speeds the etching process. Shake well immerse the PCB in the solution for about 20 minutes occasionally altering the solution by giving the seesaw reaction to the disk storing reduces the etching time.  Observe the changing color on the copper surface.  Take out the PCB only when the unpainted portion of the copper surface is completely dissolved in the solution wash the PCB with the water.  After the PCB is thoroughly washed remove the paint by soft pieces of the cloth dipped in thinner or turpentine.

5. DRILLING OF HOLES

Then take a drilling machine with 1/32 drill bit to make holes for the incretion of the components use 1/18 drill bit for inset wires and other thick components.  Now the PCB is ready to use.

5.5.1 ADVNTAGES:

                           1. Reliability in operation and low cost.

                           2. Space required becomes less.

5.5.2 DISADVANTAGES:

                           It can’t withstand larger weight such as transformer.
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      5.6 MATERIAL REQUIRED 
· Copper clad sheet [It is made of hylam or nylon board over which the sheet of copper is pressed.]

· “Paint or “Nail polish” or even “PCB Ink”.

· Painting brush, tray.

· Ferric chloride solution and also few drop of dilute HCL or H2SO4.

· Thinner or kerosene or petrol.

· Cotton cloth.

· Trace paper.
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CHAPTER NO: 6

SOLDERING

Solder is an alloy of tin and lead used for using metals relatively low temperature about 260-315k the point where two metal conductors are to be fused is heated and then solder is applied so that it can melt and cover the connection.  The reason for soldering connection is that it makes a good blend between the joined metals.  

Covering the joint completely is to prevent oxidation.  The coating of solder provides protection for practically an in definitive period of time.  The trick in soldering is to heat the joint, not the solder.  When the joint is not enough to melt the solder the cracks, forming a shifty cover without until the solder has set, which takes only a few seconds.  Either a soldering gun can be used, rated at 25-10,000.  The gun is convenient for the intermittent operation, since it heats almost instantaneously when for press the trigger. The small pencil iron of 25-4,000 is helpful or small connections where excessive heat can cause damage.  This precaution is particularly important when working on PCB boards, where too much heat can soften the plastic form and loosen the printed writing, a soldering iron for F&T devices should have the tip ground to eliminate static charge.
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The three grades of solder, generally used for electronics work are 40-60, 50-50, 60-40 solder.  The 60-40 solders costs more but it melts at the lowest temperature flows more freely takes less time to harder, and generally makes it easier to do a soldering job.

In addition to the solder there must be flux to move any oxide film on the metals being joined otherwise they cannot fuse.  The flux enables the molten solder to wet the metals so that the solder can stick. The two types are acid flux and rosin flux.  

Acid flux is more active in cleaning metals but is corrosive. Rosin flux is always used for the light soldering work in making wire connection.
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CHAPTERNO:7

ADVANTAGES AND APPLICATIONS
1. Direct room temperature conversion of light to electricity through a simple solid state device.

2. Due to the absence of moving parts noiseless operation of power generation.

3. Pollution free atmospheric condition due to the absence of smokes and fumes.

4. They have a long effective life.

5. They are highly reliable

6. They are working with freely available solar energy, hence fuel cost is zero.

7. Operating cost, maintenance costs are minimum as compared to the other type of power generation systems.

8. They have wide power handling capability from Microwatts to Kilowatts or even Megawatts. When modules are combined into large arrays. Solar cells can be used in combination with power handling circuitry to feed power into utility grid.
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9. They have high power to weight ratio, this characteristic is more important for space applications than terrestrial. For example the roof loading (or a house roof is covered with Solar cells), would be significantly lower than the comparable loading for a conventional liquid solar water heater.

10. They can be installed easily in the required site without any power loss due to transmission and costs of transmission lines are eliminated.
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	COMPONENTS NAME
	QTY
	RATE
	AMOUNT

	30 WATT ,12VSOLAR PHOTO VOLTAIC MODULE
	1
	5616
	5616

	CHARGE CONTROLLER AND TIMER
	1
	1500
	1500

	BATTERY (Amaron 40AH )
	1
	3000
	3000

	MICRO CONTROLLER
	1
	2000
	2000

	LIGHT DETECTOR CIRCUIT
	1
	900
	900

	LIMIT SWITCH DEBOUNCE CIRCUIT
	1
	500
	500

	LED LAMP 12W
	1
	2000
	2000

	OPTO COUPLER 
	1
	600
	600

	SOLAR TRACKING MECHANICAL MODEL 
	1
	2550
	2550

	WIRES  90 Meters
	1
	550
	550

	WOODENBASE& SCREWS,CLAMP,BOLD

&NUT
	1
	500
	500

	
	
	
	

	
	
	
	19716


CHAPTER NO:8

COST ESTIMATION
Our proposal is to install a solar street light . The cost of solar cell which can generate 1 watt is about Rs. 180 each.(4% tax) Therefore the cost of solar cells

   alone constitutes a major part in the overall cost.
CHAPTER NO:9

CONCLUSION

This project which was enhanced with the scope of conserving the conventional fuels is successfully completed. The main objective, to increase the usage of renewable energy source for power generation is perfectly implemented. Taking into consideration the future energy scenario in the world, solar energy would be a major energy source. We wish that our project would be a mini encyclopedia for those who want to implement the above system.
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