CONSTRUCTION OF 1KVA INVERTER USING SOLAR PANEL

CHAPTER ONE

GENERAL INTRODUCTION

1.1 INTRODUCTION 


Every hour the sun beans on to earth more than enough energy to satisfy global needs.

A solar energy is the technology used to harmless the scene’s energy and makes it usable, a solar inverter here in converting the direct current (D.C) into alternating current (A.C) with the help of solar power. 


Today the technology produce less than length of the one percentage of global energy demand,, many people are familiar with so-called photovoltaic cell, or solar panel, found on things like spacecraft, roof tops, over head water tanks, the cell are made of semiconductor material like those in computer chips when sunlight hit the cell. It knock electron loose from their atom as the electron flow through the cell, they generate electricity in form of direct current (D.C) used in charging the battery that supply the inverter solar inverter is dever that convert direct (D.C) power to alternative current (A.C) power. 


Solar power is an in exhaustible feel source that is pollution and noise free. The technology is also versative for example solar cells generate energy for for-out place like satellite in earth orbit and cabins deep in the rocky mountain as easy as they can power down building.

1.2 BACKGROUND OF THE PROJECT 

 
Electricity is the form of energy that is produce in a various ways (i.e convectional and non-convectional) which produce power to device that generate light, heat e.t.c electricity plays a vital role toward human life starting from the way how man get foods, dree, shelters and electrical/electronic device but unfortunately most of electronic device depends on electricity to perform their task, this makes it necessary to have efficient power supply. 


Very unfortunately the aims is not achieved awing to many reasons such as of sufficient generation plots accumulation and construct power failure. 


Therefore, due to nature of the power supply in the country it is good to have a research or thinking of a way to minimize or overcome these problem of power feature. 


Electricity can be obtained in many different ways of different quantities depending on the reliable source of generating electricity. 

1.3 STATEMENT OF THE PROBLEM


The main problem that could to the construction of this project is, problem uncounted the sources of power provide in the laboratory is unsuitable which reduce practical aspect use of equipment and tools by the student. To overcome this problem a stable or constant power supply is needed. 

1.4 PURPOSE/OBJECTIVE OF THE PROJECT 


The aim of the project is to construct I kurt inverter using solar energy. 

To construct an oscillating circuit using SG3524 integrated circuit. 

To construct a battery charging circuit

To construct a switch using power pausing transistor (mofet)

To construct a step up transformer

To construct an automatic charging over circuit

To mount a solar module to the circuit

1.5 SIGNIFICANT OF THE PROJECT


The use of solar panel is to generate energy provide many benefits to the community which includes. 

Reduction in the cost associated with generating electricity

It provide pollution-force power source and offered new levels of independence to energy costumers. 

It also helps the country in areas of technical advancement by carryout more skill importance project work that will encourage acquisition of more skill for sustenance of technological development.

It can also be use in our home and labs to power electronics appliances such as radio-set, lelucision, computer e.t.c. 

1.6 SCOPE OF THE PROJECT 


The scope of this project is based on photovoltaic modules of 80W. 4.57A which convert sunlight radiation of 17.5 V.d.c the voltage of being controlled vain charge controller to 12v as the sunlight radiation should be nut exceed 5.177. Hence the solar inverter is constructed to cuter for electrical laboratory for a minimum of ten hours when battery is fully charges. 

1.7 ORGANIZATION O F THE PROJECT 


The report of this project is organized as follows:

Chapter one contains the introduction of the project chapter two entail the review of related literature, circuit diagram and circuit operation analysis. Chapter three includes construction testing and observation of the project and also circuit diagram schedule of component or materials of the project chapter four includes the summary conclusion and recommendation. 

CHAPTER TWO

LITERATURE REVIEW

2.1 INTRODUCTION 


This chapter is going to discuss on literature review in solar inverter, circuit diagram circuit operation analysis and circuit and component analysis. 

2.2 LITERATURE REVIEW 


A lot of research work has been carried out over the year in the quist to achieve a noiseless and pollution free means of generating electricity. 


A circuit was designed by lane-fax (1970) which consists of two power transistor which ware connected in switching mode and controlled by an oscillator from a 9u (D.C) sources (battery) to a 120v (AC) out through a transformer secondary. The problem encountered with this circuit are very law and current and power efficiency. 


In 1989 Jacon, design and constructed a Dc to Ac converter that yild an output power of 6KVA, 220VA and 50H3 which an efficiency of 93.5%. This solves the problems of low power and poor efficiency encountered by lane-fax.


In 2007 Zenial Bank installed 5KUA pure since wave inverter to serve as a power back up for their society doors and security light in some of their branches in Nigeria. The only problem with this inverter is the cost which is very expansive compared to the other types of inverter.


In 2008, Flex more cyber café federal poly technical bides designed and constructed a 200w inverter, the output power to the other types of inverter.


In 2008 urtude callium, U student of electrical engineering department of the federal polytechnic bide designed and constructed 5KVA inverter to serve as a power back up their computer. 

According to Jake (1959) an inverter is a device that carried an electrical energy from D.C to A.C from using an electronic.


Sanneh & Hu (2009) analyzed the use of solar photovoltaic and inverter in lighting and urban homes in Gambia. 


Mirzalosseini & Tahiri (2012) performed environmental technical and financial studies of solar plant by using a device which consists of transistor, oscillator and transformer to convert D.C source to A.C source.


According to fraidan .m. (1997) Emphasis that a simplest transistor inverter is a single transistor circuit which uses feedback from its collator to provide its own devices.


In this project IKVA inverter is used which consist of transistors (Mosfeb) which is connected from in switching mode and controlled by an oscillator from a 12D.c volt source (battery to a 220VA A.C) output the construction of this project different from these invention above, it use (SG 3524 IC) 6 transistor (Mosfel) 12Voll battery 80 watt solar pencil and produce IKV and less expansive compared to those mentioned. 

2.2 circuit


[image: image1.emf]1

2

6

7

8

9

10

11

12

13

14

15

16

12V7BAT

OV 

220V 

A.C 

SUPPLY 

A.C RELAY 

TO LOAD 

Q2

Q3

Q4

Q5 Q6

T

2

3

R 5

R 

1

R 

6

R 

3

R 

4

R 

7

R 

8

R 

9

R 

11

R 

12

R 

13

Q1

OV 

D

D

1

2

12V7BAT

S

1

-

+

C

2

C

4

C

3

T

1

D


Circuit diagram of IKVA inverter

2.4 CIRCUIT COMPONENT ANALYSIS 


The following components are used in construction of this project as follows:

Solar panel 

Storage battery 

Solar regulator (charge controlled)

Diode

Switch 

Oscillator 

Charge over (relay)

Transistor 

Transformer

Inverter

Capacity 

Resistor 

2.5.1 SOLAR PANEL 


The solar panel is a photovoltaic panel that converts syn-radiation into voltage and current. A panel consists of cell and modules made of mono-crystalline, poly-crystalline or silicon. The solar all is the basic of photovoltaic module panel the cell can be considered as a two terminal device which conduct like a divide in the dark and generate D.C photovoltaic of 0.5V. a module is a group of cell consist electrically and package into a frame known as a solar panel. Photovoltaic modules produce a useful voltage each cell produce one half volt (0.5)     


Most modules have 28 to 26 cell connected ins series and parallel arrangement to produce a D.C put voltage of 12V in standard illumination conduction the 12V module can be use single from or connect in series and parallel into carrying with a large current and voltage output according to the power demanding the photovoltaic circuit cell. 


[image: image2.emf]
2.5.2 STORAGE BATTERY


Battery is a device that produces electricity from chemical reaction. A battery consists of two or more cells connected in series or parallel. The cell consists of negative electrode an electrolyte which conduct ion and positive electrodes. The function of the battery is to supply electrical energy to electronic appliances. 


Battery are one of the storage element in the solar power system- that store energy, without a storage element in the system energy. Generated by solar panel cannot be used when there is no sun or if the demand is lower than the power produced by the panel. 


Deep-cycle batteries are commonly used in inverter their life span very considerably with how it is used how it is maintained and charged. 
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BATTERY PROTECTION 


There are some precautionary measures to be taken in order to improve life span of the battery. 

Recharge of battery must be corned out of the e.m.f falls as law as 10volt (10v).

When the relative density of the electro cycle is fall below 4.5 

Battery must be exposed to extract expenditure open frame because these could explosion. 

2.5.3 SOLAR REGULATOR (CHARGER CONTROLLER)


A solar regulator (charger controller) is a small box consisting of solid state circuiting which is placed between the solar panel and the battery. It function is to regulate the amount of charge coming from panel that flows into the battery, in order to avoid battery being discharged. A regulator can also be provides a direct connection of appliance which continue to recharge the battery. 

2.5.4 DIODE


A diode is a two terminal, lucking active electrodes between which allows the transfer of current in one direction only. Diodes are known for their un-direction current property, where in the electric current is allowed to flow in one direction. 


Basically diodes are used for the purpose of rectifying wave forms and can be used with in power radio debtors, they can also be used in circuit “where one way” effect of diodes is required most diodes are made from semi-conductor such as silicon; however germanium is also used some times. 
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TYPES OF DIODES

1. LIGHT EMITTING DIODE (LED)


It is one of the most popular types of diodes and permits the transfer of electric current between the electrodes, light is produce in most of the diodes light (infrared) cannot be seen as they are at frequencies that do not permit it visibility. When the diode is switch on or forward based the electrons recombine with the roles and release energy in the form of light (electroluminescent)  the colour of light depends on the energy of the semi conductor. 
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2. ZENER DIODES 


The types of diodes provide stable reference voltage this is a very types and is used in vast qualities the divide runs in a reverse bias an breaker down on the arrived of a certain voltage is produce if the current through the resistor is limited in power supply there diodes are widely used to provide a reference voltage (N.C.E) (2) lecture note digital electronic F.C.E (T) Bichi. 

2.5.5 SWITCH 


This unit employs the push-pull amplifier arrangement in its i.e ON and OFF time depend on the switch time of the I.C SG352 4 the switching device used the (mosfet) the (mosfet) was chosen of it fast switching speed good thermal stability, efficiency and reliability the output of IC SG3524 is used to drive the mosfet which causes an alternating current (A.C) to flow in the primary transformer A.C result is an induce E.M.F which is then boosted to 240v (A.C) at the secondary transformer. 

2.5.6 OSCILLATOR 


A monolithic integrated circuit (I.C SG3524) was used in this section instead of convectional as table multi-brator circuit the I.C SG3524 consist of control circulatory for regulating power or switching regulator including 16-pins dival in time package is the voltage reference, error, amplifiers, oscillator, pulse wide modulator, pulse steering, flip-flop dual alternating switches and current shut down circuitry. 


The oscillator SG3524 used external resistor RT to established a constant charging current into the external capacitor C.T
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2.3.7 CHARGE OVER (RELAY)


This is a device that is used to receive and transmit electrical signal and operate an electromagnetic induction. 

Here, an 16 pin relay based (1939W2) is used to turn off the oscillator and change over from the inverter to the main power supply when is restored (P.H.C.N) it consist of a 10 second (S) delay unit for conversion of power and step down transformer (220v-12v) bridge rectifies (T25BA) for converting A.C to D.C the voltage is used for powering the relay bases. 

2.5.8 TRANSISTOR


Thee transistor is a three layer NPN or PNP device that center as an amplifier producing output signal with more power in it than the output signal. The collector-current i.e as a function of base current is within the operating ranges of a device. A charge in the collector current given a collector emitter voltage, generally we have two types of transistor bipolar transistor and field effect transistor (FET).

i. BIPOLAR TRANSISTOR: - It consist of a simple silicon and jamalium it is bipolar because it carries two polarity i.e Negative carry positive and positive at the both end positive carry the negative at both end.
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ii. FIELD EFFECT TRANSISTOR (FET): - Operate on principle deferent from those bipolar they consist of a channel of a semi-conductor, the chart carne density of which is controlled by the input signal. 


The input signal does determine the productivity of channel and hence the current which flow through from the supply the connection from end of the channel to the supply are known as source and drain terminal and correspond to the emitter and collector terminal of a bipolar. The control terminal is known as the gate can control the channel conductivity by a reverse base PN junction gate field effect transistor (J.U.G FET) there are two types of field effect transistor (FET) they are junction field effect transistor (JFET) and metal-oxide semi-conductor field effect transistor (MOSFET). 
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2.5.8 TRANSFORMER 


A transformer is an electrical device which operates by the principle of electromagnetic induction. Transfer electrical energy from one electrical circuit to another, without changing the frequency the energy transformer usually take place with a change of voltage and energy transformer either increase or decrease A.C voltage. 


The construction unit consist of both step up and step down transformer, the step up transformer is constructed to the transformer the input voltage at the primary winding to 220A (A.C) at the secondary winding this transformer work on the principle of mutual induction. One important consideration affecting the construction of this suitable transformer is that, the core must be taken to ensure that operation involve balance drive to the transformer primary in the absence of balance drive D.C current will follow in the transformer primary cause the core to saturate easily during alternating half cycle while step down transformer (220-12v) bridge rectifier (T25BA) for converting A.C to D.C voltage is used for powering the relay base there are four primary part of the basic transformer. The part of includes the input and connection, the output connection, the winding or core and core. 

i. INPUT CONNECTION: - The input site of the transformer is called the primary such because the main electrical to be charged is connected at this paint. 

ii. OUT PUT CONNECTION: - This output such or secondary side of the transfer is where the electrical power is said to be lead depending on the requirement of the load the incoming electrical power is either increased or decreased.


The secondary winding is the coil that delivered the energy at the output transformer charge voltage to the load. 

iii. CORE: - The transformer is used to provide the controlled path for magnetic flax generated in the transformer. The core is generally not a solid layer of steel, rather a construction of many thing laminated steel or layers. This construction is used to help eliminated and reduce heating (http://www.electricsiab.com)
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2.5.9 INVERTER 


An inverter is a device that converts D.C power into A.C power the converted A.C can be set only required voltage and frequency using an appropriate transformer, switching and control circuit. 


According to sanneh & Hu (2009) a solar inverter or photovoltaic inverter, convert the variable direct current (D.C) out of a photovoltaic (PU) solar panel into a utility frequency alternating current (A.C) that can be fed into a commercial electrical gride is used by local, off grid electrical network. It is a critical component in solar energy system, allowing the use of ordinary A.C powered equipment. It can be convert the D.C into voltage of 12v, 24v 48v to the high (A.C) voltage corresponding to about the main voltage amplitude. 


The inverter composed of the transistor (mostfed) N type T1, T2 T3, T4, T5 and T6 they are controlled by integrated circuit (I.C) SG3524 oscillator and other electronic component such as relay, resistor, diodes capacitor e.t.c. 

 2.5.10 CAPACITOR 


Capacitor are device that used to store an electrical charge for a period of time, determine during the operation of the circuit a capacity is used with a resistor in a A.C signal it is also used to charge and discharge of an electric current. A capacitor is mainly made up of two conducting material (plates) is parallel but separated by and insulator called delictric. It is measured in micro forad, there are different types of capacity such as:

Ceramic capacitor 

Electrolyte capacitor

i. CERAMIC CAPACITOR 


a ceramic capacitor is a device that used to store a cutle compound 4 charged for a period of time in a circuit they are un-polarized and can therefore be connected in either way round they direction of a ceramic capacitor provides a very high dielectric constant.
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ii. ELECTROLYTICS CAPACITOR 


the electrolytic capacitors are device used to store a relatively large amount of electricity. This types of capacitor has polarity with means that it has positive and negative terminals but this electrolytes capacitor has a typical low voltage relating from NDI and II electrical/electronic lecture note) Kano polytechnic. 


[image: image11.emf]
2.5.11 RESISTOR 


Resistor is an electronic device that limits the low of an electric current. Resistances are represents by letter “R” each component family has a different letter to reference. It resistor are valued in ohms. Resistance rate in ohm the value in ohms is the maximum amount of power that a resistor can safety handle resistor like other compound cannot be made perfect. A tolerance must be given and normally used to be 1 to 10 variations from the stated value. 
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TYPES OF RESISTOR

Resistors are of different types depending upon where they are used:

i. GENERAL RESISTOR: - This is otherwise called a fix resistor it serves the function of supplying a set of stated value. 

ii. RHEOSTAT: - It is also a variable resistor which has two terminals

iii. POTENTIO-METER: - it also variable resistor but different from rheostat in that it has three terminals. It may be used to balance a stereo speaker system. 

iv. TAPED RESISTOR: -It is mainly a wired wound types. It may have one or more terminals along its length; it is normally used for voltage device application. 
 

RESISTOR COLOUR CODE


Many types of fixed resistor with value literature of 5%, 10% and four band colour code to indicate the resistance and the tolerance. Colour code is used to indicate the value of rating of an electronic component, very commonly for resistance for resistance the value of a fixed resistor can be easily identify by the cover on the resistor. 

	S/N
	Band colour 
	1stband (dogol)
	2nd band (3rd multi)
	3rd band (3rd multiple)
	4th band (tolerance)

	1
	Black
	0
	0
	100
	--

	2
	Brown 
	1
	1
	101
	--

	3
	Red 
	2
	2
	102
	--

	4
	Orange 
	3
	3
	103
	--

	5
	Yellow 
	4
	4
	104
	--

	6
	Grey
	5
	5
	105
	--

	7
	Blue
	6
	6
	106
	--

	8
	Violet 
	7
	7
	107
	--

	9
	Green
	8
	8
	108
	--

	10
	White 
	9
	9
	109
	--

	11
	Gold
	--
	--
	
	5%

	12
	Silver 
	--
	--
	
	10%

	13
	None
	--
	--
	
	20%


CHAPTER THREE

CONSTRUCTION, TESTING AND OBSERVATION

3.1 INTRODUCTION 


This chapter compares the circuit diagram, scheduled of compound, schedulated of tools and equipment, construction producers or step, testing producers, observation and react obtain. 

3.2 CIRCUIT DIAGRAM 
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3.3 SHEDULES OF COMPONENT 


This section deals with explanation of the compound used in the construction of this project. 

	S/N
	COMPNENTS 
	RATING 
	QUANTITY

	1
	Oscillator 
	SG3524 
	1

	2
	Transformer(mosjet )
	IRF 150 
	6

	3
	Resistor fixed 
	470 Ω
	8

	4
	Resistor 
	1k Ω 
	2

	5
	Variable resistor 
	104 Ω
	3

	6
	Diodes 
	By 121 
	5

	7
	Capacitor (fixed)
	104 uf
	4

	8
	Transformer 1
	220-50H2 
	1

	9
	Transformer 2 
	12v, 50H2
	1

	10
	Wire 
	--
	Haft 

	11
	Lecule ceid battery
	12v Dc
	1

	12
	Solar panel 
	80w, 179.5
	1

	13
	Vero board
	-- 
	2


Table 3.1 

3.4 SHEDULE OF TOOLS AND EQUIPMENTS 


This section deals with the schedules of tools and equipment used in construction of this project:

	S/N
	TOOLS AND EQUIPMENT
	TYPES 
	QUALITY 

	1
	Soldering bit 
	Rubber head 
	1

	2
	Screw driver 
	--
	1

	3
	Tester screw driver 
	--
	1

	4
	Soldering lead 
	--
	2  years 

	5
	Multimedia 
	Digital 
	1

	6
	Engineering 
	Stainless 
	1

	7
	Pliers 
	Cutter
	1

	8
	Brush 
	--
	1

	9
	Inverter
	--
	1


Table 3.2 

3.5 CONSTRUCTION PROCUDURES 

STEP I: All the components were tested using digital meter 50 as to conform their functionally before taken to the circuit for soldering.

STEP II: The components were plug in the position specified to the circuit connection on Vero board also flexible are used where necessary.

3.6 TESTING PROCEDURES 


When the assemblies of the components were complete, the project was tested and the following steps were taken. 

The bread board was used as a testing board where the components of the inverter were temporarily fixed on the board for testing. 

Then the output of the transformer was tested to obtain the required voltage. 

Another test was conducted when the compound where on Vero board. 

It was tested, the output terminal of the battery to obtain it voltage. 

It was tested the voltage supply of SG3524 through testing the input and ground respectively. 

The input current was read with multi-meter.

The output current was read with multi-meter

3.7 OBSERVATION AND RESULT OBTAINED 


During the testing some observation were made they include the following. 

It was observed that output supply of the battery was about 11.8v-12v. 

It was also observed that the power transistors were somehow warned despite the heat sink. 

It was enough space was allowed between the compound to ensure the elimination of short circuit. 

It was ensure that all components, materials and tools were in good working condition. 

Joined and constructed were properly constructed to be mechanically and electrically sound. 

During the soldering it was ensure that continuity line are not bridge in order to avoid linkage interference in the components. 

8.7.2 RESULT OBTAINED 


At the end of construction and testing the project provide to be working very well, since it had been able to convert D.C to A.C source, the purpose and objectives of the project was achieved. 

CHAPTER FOUR

4.1 INTRODUCTION 


This chapter represents the summary, conclusion, recommendation, re-statement of the problem and the references

4.2 SUMMARY 


Solar inverter is an exhaustible fuel sources that is pollution and noise free means of electric power supply which is generated by solar radiation in form of D.C and the inverter used to convert to D.C volt and also have the advantage of power selection depending on the types of transistor used. 


This project the detail explanation of the component and assembly of the solar power supply system, the project comprised of four chapters i.e that is chapter one contain introduction, background of study, chapter two contain entails, the view of the related literature, circuit diagram, circuit operation analysis, chapter three construction, testing and observation schedules of component and chapter four include the summary, conclusion and recommendation. The aim of this project is to construct 1KVA inverter using solar energy. 

 4.3 CONCLUSION 


The construction of 1KVA was carried out and input were based on the following factors, elenomy, availability, portability and durability. The performances of the project after test meet construction specification. 


The general operation of this project and the performance is dependent and the use who is prove to human error such as over holding the system making wrong battery connection. 


Also operation is depends on how well the soldering is done on the position of the comment on the Vero board. The construction was done in such a way that it make maintenance and repairs and easily task and affordable for the user.

4.4 RECOMMENDATION 


After the completion of this project work, the learning recommendations are necessary so as to achieve a light output and efficient inverter. 

Research should be done on the area of other energy source like wind mill. 

A more simplified schematic diagram should be adopted in order to reduce an inter-connection there by easily trouble shorting. 

Research should be done on building very large capacitor of the inverter like 3KUA and above with longer in length of time of operation of fuel rate load. 

4.5 RE-STATEMENT OF THE PROBLEM 


The main problem that lead to the construction of this project problem encounter the sources of power are provide in the laboratory in unstable which reduce practical aspect and use of equipment and tools by the student to overcome this problem a stable or constant power supply is needed.
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