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       ABSTRACT 

 

 

The purpose of this project is to analysis of winding and core types to the 

performance of the high frequency transformer. Besides, this project will focus on the 

changes that occur to the optimum performance of the transformer when the characteristic 

(type of core transformer, strands of winding and number of turns) changed while winding 

size is kept constant. The high frequency transformer is used due to the small size and 

small weight. An inverter is bought since the focus is on transformer behaviour. The 

original transformer inside inverter will be replacing with high frequency transformer. The 

input of inverter will be 12v Dc supply. The transformation of DC voltage 12Vdc to 

240Vac is accomplished by using dc-to-ac inverter circuit and the power from load is 5w, 

25w and 40w while assume the input DC voltage is constant. The measurement of 

parameters is with and without smooth circuit. The high frequency transformer is 

connected at the output of inverter. The load is incandescent bulb. Consequently, the 

operation of selected circuit and each component in the circuit is studied.    
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ABSTRAK 

 

 

 

Tujuan projek ini adalah untuk membuat analisis mengenai lilitan dan jenis teras 

terhadap prestasi pengubah frekuensi tinggi. Selain itu, projek ini menekankan kepada 

perubahan yang berlaku terhadap prestasi optimum pengubah apabila ciri-ciri (jenis teras 

pengubah, bilangan helaian pergulungan dan bilangan lilitan) berubah manakala saiz lilitan 

adalah tetap.Pengubah frekuensi tinggi digunakan kerana saiz yang kecil dan ringan. Litar 

DC-AC inverter dibeli kerana tumpuan adalah terhadap prestasi pengubah.  Pengubah asal 

dalam inverter akan digantikan dengan pengubah frekuensi tinggi. Input inverter adalah 

menggunakan bekalan kuasa arus terus 12v. Transformasi voltan DC dari 12Vdc kepada 

240VAC dicapai dengan menggunakan litar DC-AC inverter dan kuasa dalam julat 5W, 

25W dan 40W  dengan menganggap input voltan arus terus adalah malar. Pengukuran 

parameter adalah dengan menggunakan dan tanpa menggunakan rectifier dan H-Bridge. 

Pengubah frekuensi tinggi disambung kepada keluaran Inverter. Beban adalah  mentol 

pijar. Seterusnya, operasi litar dipilih dan setiap komponen dalam litar dikaji.  
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 Project Background 

 

Transformer has many types such as distribution transformer, power transformer, 

audio transformer, high frequency transformer and so on. However the main functions of 

transformer were same which is to transfers electrical energy from one circuit to another 

circuit. The different voltage and current without changing the frequency high frequency 

transformer cannot be test directly using function generator but it can be test by an inverter 

circuit or fly back converter. The changing parameters of number of turn, strand of 

winding and types of core would effected due to the performance of high frequency 

transformer. The transformer is based on two principles which are, for the first an electric 

current can produce a magnetic field and second that a changing magnetic field within a 

coil of wire induces a voltage across the ends of the coil (electromagnetic induction). 

Changing the current in the primary coil changes the magnetic flux that is developed. The 

changing magnetic flux induces a voltage in the secondary coil [2]. The ideal transformer 

model assumes that all flux generated by the primary winding links all the turns of every 

winding, including itself. In practice, some flux traverses paths that take it outside the 

windings [10]. Air gaps are also used to keep a transformer from saturating, especially 

audio-frequency transformers in circuits that have a DC component flowing through the 

windings [9]. 
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1.2 Problem Statement 

 

Normally the transformer that available in markets is chosen without study the 

details on the design and construction of the transformer. Implementing unsuitable types of 

transformer might cause the inverter to work improperly. The output voltages produced by 

inverter commonly is not pure sine wave. The problem may cause due to switching parts or 

on transformer site. However in this project, the analysis on switching behavior was not 

carry out but only on transformer. The distortion of output waveform will cause poor 

voltage regulation and voltage spike which will damage the equipment and also may cause 

overheating to switching devices. In the end, it will shorten the lifetime of the devices.  To 

explore this matter, this research is carried out to study the transformer winding 

configuration and its effect on power output, current draw, brightness of bulb and voltage 

output.  

 

 

1.3 Project Objectives 

 

The objectives of this project are: 

 

i. To study the influences of transformer core and strands of windings to the 

performance of the high frequency transformer. 

ii. To determine the suitable number of turns to achieve the optimum performance of 

the HF transformer. 

iii. To study the influenced of with and without rectifier and H-Bridge connected to 

transformer. 

iv. To compare theoretical way and practical way of transformer winding. 
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1.4 Project Scope 

 

For every design that will be done, it has to have limitation. This is to ensure the scope   

of study is not too wide. The works in the project are limited to the following elements: 

i. The inverter output is 12 AC and will be step up to 240 AC. 

ii. The load powers used are 5w until 40w. 

iii. Assuming the input 12VDC is constant while the load is incandescent bulb. 

iv. This project is focusing on three parameters of the HF transformer which are 

core transformer, strands of windings and number of turns. 
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CHAPTER 2 

 

 

LITERATURE REVIEW 

 

 

2.1 Overview 

 

In this chapter, case studies, theories and datasheet are explained in details. There 

are 3 reviews of pass papers and several theories that related in the final year project. 

Below describes in details all literature that had been done. 

 

 

2.2 Theoretical Literature Review  

 

2.2.1 Introduction Of Transformer 

  

 A transformer is a power converter that transfers electrical energy from one circuit 

to another circuit with a different voltage and current without changing the frequency. 

Generally, a transformer is used to step up and step-down the voltage. A transformer 

designed to increases voltage from primary to secondary is called a step-up transformer. A 

transformer designed to reduce voltage from primary to secondary is called a step-down 

transformer. Table 2.1 shows the characteristic of step up and step down transformer: 

 

            Table 2.1: Characteristic step up and step down transformer 

            Step Up Transformer                 Step Down Transformer 

Converts low voltage Converts high voltage 

High current power into high voltage  Low current power into low voltage 

Low current power High current power 
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The transformer is an electrical machine that allows the transmission and 

distribution of electric energy simply and inexpensively, since its efficiency is from 95% to 

99%. This means that the transformer changes one ac voltage level to another while 

keeping the input power. In a step up transformer the secondary voltage is higher than the 

primary voltage, to keep the input power equal to the output power which means than the 

secondary current has to be lower than the primary current. In order to reduce the voltage 

in power distribution network, factories, commercial building, and residences to a level 

which the equipment and appliances can operate, step down transformer are used. 

  

 

2.2.2 High Frequency Transformer 

 

High frequency transformers transfer electric power. The physical size is dependent 

on the power to be transferring as well as the operating frequency. The higher the 

frequency, the smaller the physical size. Frequencies are usually between 20 and 100KHz. 

Ferrite is mainly used as the core material [2]. It also has various shapes and types with 

their respective advantages but in different frequency. 

 

The high frequency transformer is the backbone of modern switched mode power 

supplies. Practically high frequency transformer cannot be test directly using function 

generator but it can be test by an inverter circuit or fly back converter. The optimizations of 

transformer, mainly with respect to minimum losses which is obtained if the windings are 

as close possible. This is because the flux nearly perfectly cancels in this situation [3]. The 

core losses of a winding transformer strongly depend on the position of the windings. 

 

 

2.2.3 Transformer Winding 

 

There are two types of transformer windings which are concentric windings and 

sandwich windings. The following are the most important requirements of transformer 

windings:  

i. The windings must be economical.  

ii. The heating conditions of the windings should satisfy standard requirements.  
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iii. The windings must have good mechanical strength to combat the force that   originates 

due to short circuit.  

iv. The windings must have the necessary electrical strength during over-voltage.  

 

  

2.2.3.1  Concentric Windings  

 

Figure 2.1 shows concentric windings which are used for core-type transformers. 

These windings are further divided as follows [4]: 

 

I. Cross-over winding: used for current up to 20A and suitable for high voltage        

windings of small transformers. 

II. Helical winding: consists of rectangular strips wound in the form of helix and 

suitable for low voltage windings of large transformers. Extra insulation between 

layers is required in addition to insulation of conductors in order to use these coils 

for high voltage windings. 

III. Continuous disc winding: consists of a number of flat strips wound spirally from 

inside (radially) outwards. To complete the windings or section of winding between 

the tappings, the length of used conductors must be sufficient. The conductors can 

be either single strip or a number of strips in parallel for robust construction for 

each disc. 

 

 

  

 

 

 

 

 

           

 

 

         Figure 2.1: Concentric Windings 
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2.2.3.2  Sandwich Windings 

 

Figure 2.2 shows sandwich windings used in shell type transformers. Each high 

voltage section lies between two low voltage sections when the high voltage and low 

voltage windings are split into a number of sections. Leakage can easily be controlled in 

sandwich coils. By proper division of windings, desired value of leakage reactance can be 

obtained.[4] 

 

 

 

 

 

 

 

 

 

       Figure 2.2: Sandwich Winding 

  

 Figure 2.2 Sandwich winding 

 

 

2.2.4  Power Capacity 

  

            To make a transformer to be an ideal transformer, it would have perfect coupling 

(no leakage current), perfect voltage regulation, perfectly sinusoidal exciting current, no 

hysteresis or eddy current losses, and wire thick enough to handle any amount of current. 

Winding conductor insulation is a concern where high voltages are encountered, as they 

often are in step-up and step-down power distribution transformer. In order to maintain 

electrical isolation between windings, not only do the windings have to be well insulated 

from the iron core, but each winding has to be sufficiently insulated from the other. 
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2.2.5      Losses In Core And Winding 

 

              Transformer cores are constructed predominantly from ferromagnetic material. 

The most commonly used material is iron, with the addition of small amounts of silicon 

and other elements that help improve the magnetic properties and or lower losses. Other 

materials, iron oxides (ferrites), are used in high frequency transformer. The amorphous 

metals, generally consisting of iron, boron and other additions, are also used as cores for 

distribution transformer. All these materials are broadly classified as ferromagnetic and 

such as share many common properties, such as saturation magnetization or induction, 

hysteresis and a curie temperature above which they cease to be ferromagnetic [6]. 

 

 Nickel iron alloys are produced in sheet form. Because of their malleability, they 

can be rolled extremely thin, resulting in very low eddy current losses so that they can be 

used in high frequency applications. Their saturation induction is lower than that silicon 

steel. Ferrite cores are made of sintered powder and generally have isotropic magnetic 

properties. They can be cast directly into the desired shape or machine after casting. They 

have extremely high resistivities that permit their use in high frequency applications. 

However, they have rather low saturations inductions. 

 

Ideally, transformer core would carry the flux along the direction of highest 

permeability and in a closed path. Path interruptions caused by joints, which are occupied 

by low permeability air or oil, lead to poorer over all magnetic properties[6]. In addition, 

cutting or slitting can introduce localized stresses that degrade the magnetic properties. The 

higher loss can be accounted for in the design by multiplying the ideal magnetic circuit 

losses, usually provided by the manufacturer on a per unit weight basis, by a building 

factor of >1[6]. Another possibly better way to account for the extra loss is to apply a loss 

multiplying factor to the steel occupying the corner or joint region only. 
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2.2.5.1  Core Saturation 

 

 

 The performance of transformers also constrained by the magnetic flux limitations 

of the core. There are two factors for choosing the best core materials for current 

transformer which is based on accuracy and size of the current transformer [6]. The 

increasing of magnetic field force (mmf) does not result in proportional increases in 

magnetic field flux (Φ). The core flux may reach saturation levels during peak moments of 

the AC sine wave cycle when a transformer’s primary winding is overload from excessive 

applied voltage. The overload transformer will distort the wave shape from primary to 

secondary windings, creating harmonics in the secondary winding’s output. Special 

transformer known as peaking transformer produce brief voltage pulses near the peaks of 

the source voltage waveform. At voltage levels well below peak, the core is designed to 

saturate quickly and sharply. Figure 2.3 below show the voltage and flux waveforms for a 

peaking transformer. 

 

 

 

 

 

 

 

 

 

Figure 2.3: Voltage And Flux Waveforms For A Peaking Transformer [3] 

 

 

 

 

 

 

 

 

 

 


