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ABSTRACT
This project is based on the design and construction of a regulated — 15 Volts to + 15
Volts variable DC power supply with digital readout. The power supply was designed
and constructed with a ripple voltage of 50mV and a power rating of 30 watts. It was
designed and constructed to display the output voltage of the variable DC power supply
in digital form. The regulated variable DC power supply is a special type of DC power
source which supplies electronic devices of different voltage input at different time;
hence it is more compact and economical than different rated DC power supply. This
makes it very useful in the laboratory for performing experiments where different
_ voltages will be needed at &ifferent time. It consists of the following six major
components, which are the transformer, rectifier, filter, voltages regulator, analog to
digital converter with inbuilt seven segment decoder and the seven segment display.
Loading test were carried out on the power supply and the graph of current against

voltage were plotted. From the results obtained, it was seen to obey Ohm's Law.
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CHAPTER ONE
1.1 Preamble

Most of the electric devices and circuit requires a d.c source for their operation.

Dry cells and batteries are one form of d.c source. They have the advantage of LT —

portable and ripple free. However, their voltages are low; they need frequent replacement
and are expensive as compare to conventional d.c power supplies. Since the most
convenient and economical sources of power is the domestic a.c supply, it is
advantageous to convert this alternating voltage (usually, 220V rms) to a.c voltag;: into

d.c voltage through rectification and this is accomplished with the help of a

(i)  Rectifier
(1)  Filter

(iii)Voltage regulator circuit
All these elements put together make up power supply unit.

However, various types of power supply have been designed all over the world
and particularly in Nigeria. These types of d.c power supplies are fixed d.c power supply,

‘variable d.c power supply, single output d.c power supply and dual output variable d.c

power supply which is the efficient one as it will be seen in the course of this study.

‘Dual output variable d.c power supply has two outputs in which one is negative
and the other is positive. It can be used in replacement of the three states above. In

addition, both the output can be varied making it adaptable for different equipments.



1.2 Aims and Objectives of this Project

1.2.1 Aims

The main aim of this study is to design and construct a variable bipolar d.c supply

unit with a digital display meter.
1.2.2 Objectives
The basic objectives of this study are:

i. To identify the various power supplies available
. ii. To design dual output power unit
iii. To design the power supply in a way that it can be varied

iv. To incorporate a digital display meter for measuring the voltage

1.3  Significance of Study

It is a known fact that food is essential for human being in order for them to be
able to carry out various activities, so do power supply to the electronic circuit. They

require power supply, for them to be excited to perform the operation they are meant for.

This study is high significant in term of its cost effectiveness that is, this only one
device can be used for different electronic circuit because of its possibility to be varied.
Also the problem of providing extra voltmeter for measuring the desire voltage has been
‘eliminated by this study because of its self digital voltmeter. The device can be used to
power electronic circuit (such as op-amp) which require symmetrical bipolarity power

supply typically +15 volts.




1.4 Scope of Study

The power supply is meant for those circuits which inake use of direct current

only and also of voltage ranging from negative fiftecen voltages to positive fiflcen

voltages (i.c -15V to +15V). Also, the maximum current rating is 1.0A.

1.5  Method of Study

The method adopted is design and construction. Various textbooks and newspaper

relating to the study were consulted. Discussion were also held with colleagues, physical

observetions were made and materials rejated to study werc also obtained on browsing

some electrical websites.




CHAPTER TWO
2.1 I'Jiterature Review

The work of great scientists cannot be under viewed for what they have done.

This start from discovery of electron to the generation of power supply. In fact, it is the

result of the work that we are now enjoying.

Design and constructed what cduld be referred to as power supply that can be
cause unidirectional movement of current and voltage. [ 5 ]

However, it worthy to consider the contribution of people 1n this century to power
supply. Bird, J.O. designed and constructed of 12V d.c fixed power supialy with current
rating of 05A. The power supply has a high stai)ility with temperature and of an overall
efficient of 80%. The short coming of the project is that it cannot be uéed for appli'flnce of
voltage rating less than or greater than 12V and even the current is too small for some
appliances and lastly the constructed power supply-is bulk (size up 50cm X 30cm). [ 1]

Based, there on, this project work is aimed at improving on those aforementioned
lapses. The size of power supply to be reduced and the output voltage varied. Also é
digital displaying meter to be added and lastly negative voltage is generated in addition to
those improvements.

22 Theoretical Background of the pi'oject work
In this section, the principle of operation and the characteristics of the major

components used are highlighted. These are as follows:




2.2.1 The Transformer

A transformer is static (or stationary) piece of apparatus by means of which
electric power in one circuit is transformed into electric power of the s'ame frequency in
another circuit. It can raise or lower the voltage in a circuit but with corresponding
decreases in current. The physical basis of a transformer is mufual induction between two
circuit linked by a common magnetic flux. It consist of two inductive coils which are

electrically separated but magnetically linked through a path of law reluctance as shown

in figure 2.1 below.

The two coils posses high mutual inductance. If one coil is connected to a sources
of alternating voltage, an alternating flow is set up in the laminated core, most of which is

e
™

linked with the other coil in which it produces mutually-induced e.m.f (accordingr to

faraday’s laws of electromagnetic induction e = N dy / dy) if the second coil is closéd, a

current flow in it and so electric energy is transferred (entirely magnetically) from the
first to the second coil. The coil through which the electrical energy is fed from a.c
supply main, is called primary winding which the other from which the energy is drawn

out, is called the secondary winding.

Transformers serve two important functions in electronic instruments. They

change the a.c line voltage to a useful (usually lower) value that can be used by the

*©

circuit, and they “isolate” the electronic device from actual connection to the power line.

Different types of transformer available such as; variac, auto-transformer, center-tapped

transformer.




The transformer equation is given below;

Where K is the transformation ratio. If Ng > N, i.e k > 1, then the transformer is step up.

But if Ng < Np i.e k < 1 the transformer is known as step down transformer.
The e.m.f equation of transformer is stated below
Ep = 4.44FN, ¢, and
Es = 4.44fNsbyy,
Where Ng = No of turns in primary
N = No. of turns in secor:dary
¢m = maximum flux in core in Webbers = B, X A, where By, is flux density.

F = frequency of a.c input in Hz

For ideal transformer, the VA of the primary side always equal to that of the

secondary side, hence the efficiency is 100% [1].
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Figure 2.1 Transformer

As shown in figure 2.2 flux increases from its zero value to maximum ¢, in one

quarter of the cycle i.e %T second = ;1? second

3

A
1x (Webber)

(

: 4__‘7_____-__ _?A

L

Fig. 2.2 waveform of magnetic flux variation

2.2.2 Bridge Rectifier

The purpose of power supply is to change alternating current to direct current.

Alternating current flows in both direction and direct current flows only in one direction.

7




Since diode conduct in only one direction they rectify and hence use in constructing

bridge rectifier.

The bridge rectifier circuit provides a greater d.c value from the secondary output

voltage of a transformer.

°

During the positive half cycle (i.e when the transformer voltage is positive),
diodes D; and D, will conduct and the current flow is along the path ABCD as shown in
fig. 2.3 and a half siﬁe wave of current results. In the negative half cycle, diodes
D5 and D, will conduct and current flow is along path DBCA. The current through load
resistance is always in the same direction and the d.c component is twice as large as in
half wave rectifier. The waveforms of the input voltage to the rectifier and its output are

shown in fig. 2.4 and 2.5 respectively.

The full wave bridge d.c current and d.c voltage are given as;

Similarly, the r.m.ss voltage and r.m. s current of bridge rectifier is given as

L

Vims = % and I s = L—“% respectively ........................ 2.5
A
D3 : :: :Dl
" % D2 D4 RL
C

Figure 2.3 Full-wave bridge rectifier circuits
8
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Fig. 2.4 The utility supply waveform
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Fig. 2.5 the rectified waveform




2.2.3 Hybrids Circuit

The circuit shown in fig. 2.6 is a combination of the center tapped transformer and
the bridge type full-wave circuit, and it provides three different outputs from a single
- winding. If B is chosen as a refelrence point A and C, the voltage between B and A and B
and C are center-tapped full-wave outputs, equal in voltage, but of opposite polarity.
Each voltage, as in other center-tapped circuits, will be very approximately the same as
that across each half of the winding. The third output appears between C and A and is the

bridge circuit output equal to double that from B and A or from B to C [3].

gl% +A

Fig 2.6 Three voltage output circuit
2.2.4 Filter

.

Filter circuit are used to minimize the ripple content in the rectified output which
is pulsating and has d.c value and some a.c components called “ripple”. Fitter thus,

converts a pulsating output from a rectifier into a very steady d.c level.

Capacitor filter is used to reduce the ripple voltage. The capacitor is a tank that

stores charges during the period when the diode is conducting and release charge to the

10




load during non-conducting period. Apart from shunt capacitor filter, other types of filter

are RC filter, Pi or C-L-C filter, LC filter and series inductor b\filter.
The equation of filter is as shown below:

d_Q_ — lc:lcTr
C c

Ripple voltage Vip_p) = = = T iriiiiiiniiiincinins 2.6

vdc
FCRL for half wave

Vidc

2.CRy for full wave

In the fig. 2.7 below, the peak % of the triahgular waveform has its r.m.s value as

ol VHP= L . Vagl ‘
~ Vims = WS mfrénlf ...... SRS SR ceeeeanaenn S2d

vV
Where Rl. = de
. ldac

2 P Vrms
But ripple factor = Vao

1

Hence y = BT CRL ot s PR, 2.8

Also from the figure 2.7 below

\

Vic = Vip = —'("z-:L’,where Vip = Vp s N 1 b g § ¥ 2 SRS RS | B9

Vdc

de:Vip_ti_ﬂ-ER—L .................. T L L T T s 210

.......................................................... 2.11




1, _ Vi
4f.CR,  Vyc

— Vic '
C —4frCR1.(Vip-Vdc) ........................................................ 2.12

Where Vj, is the peak rectifier output voltage. The figure 2.6 shows the waveform for

rectifier output after filtering.

Y TS NI —— CA—— T

v

T;

v
-+

A

Fig 2.7 the waveform of a rectifier output after filtering

12




2.2.5 The voltage reguiator

Its main function is to keep terminal voltage of d.c supply constant even when a.c

.
1

input voltage to the transformer varies (deviation from 220V are common) or the load

varics.

There are regulators of various types such as 7800 series. Their output voltage can
ve adjusted higher than heir fixed (or set) voltages by adding-external resisto;s. For
example the output voltage of 7805 can be adjusted highei than 5v. But the performance
and reliability of 7800 series to produce voltage higher than its fixed value is considered
not to be good. The LMJ317T is an IC regulator whose ouiput voltage can be adjusted
over a wide range.It output voltage can adjust from12V to 37V, it is a 3 terminal IC

regulator. The figure 2.7 helow shows the easiest way to use it.
£}

LM337T is the negative counterpart of LM317T

LM317

|

our,

Fig. 28 Three terminal adjustable regutator

In operation, the LM317T develops a constant 1.25V reference, voltage (Vier)

between the cutput and acjustment terminal. This constant reference voltage produces a

13




constant current, (Iref) through R, regardless 6f the value of R,. Thé value of current

" through R, is the sum of Ief and Tagj-

The equation below can be used to calculate the output voltage when R, and R,

are known.

R
Vout = Vref (1 + _Rf) + ladez ------------------------------------- 2-13

Where 1,4 is a very small current at the adjustment terminal typically in the range

of 50mA [4].
2.2.6 Voltage Divider

Its function is to provide different voltage for difference electronic circuits, that is,
to make the voltage a variable one. It consists of number of resistors connected in series

across the output terminals of the voltage regulator. Figure 2.8 shows circuits

arrangement of voltage divider.

O O
b
$ Ry
:E R-2 Vou'r
O O

Fig. 2.9 voltage divider circuit

The current I through the resistance R; and R; is given as:




T oS TS
" e i B

Where V,,,; across R; is given as:
Vour = IRz =
2.2.7 Digital Readout

The purpose of this unit is to sense the output voltage of the power supply unit

and display it in digital form. It consists of three main parts, which are:

1. The analog to digital converter
2. The decoder drive (BCD) and

3. The seven segment display
'2.2.7.1 Analog to Digital Converter (ADC)

An analog to digital converter is required in interfacing a digital system to an
analogue environment. It takes in analog input voltage and after certain time duration

produces a digital output code which represents the analogue input.

The resolution of an ADC refers to the number of bits in the output binary word.

Another important specification of an ADC is the conversion time. The time taken for

analogue to digital conversion depends on the type of ADC used.

. Parallel comparator or flash A/D converter
. Single ramp A/D converter

. Dual ramp A/D converter
. Counter feedback A/D converter

. Successive approximation A/D converter

15




2.2.7.2 Decoder Driver

For seven segment display LED to appropriately display the measured value, the
digitized value must be currently decoded from the output of the ADC. It converts the
binary output of the ADC to decimal number. The output pin is connected to the seven-

- segment display unit through a unit resistor called the limiting resistor.

2.2.7.3 Seven Segment Display

Considering the fig. 2.10 a seven segment display consisting of mostly 7 or
sometimes 8 or 9 light emitting diodes which can represent numerals from 0 to 9. The

seven segments are labeled “a” to “g” and each segment is controlled through one of the

4+ display LEDs. The 8" and the 9" are used for the decimal point. It can either have right- o

handed or left handed decimal point or sometimes both.

=t

b c
d

e f
B

Fig 2.10 segment reference letters of seven segment display LED

16




Tiieie are two tyoes, they are: the commen cathode @and the common anode.

a. Commnion cathode display: The cathode of each »f the LEDs are connected
together to iorm a ccmmon point or pin. In this case, the common pin is granted such that
when other pins are conrected to the high output of common cathode decoder for all the

segmente to light un. The interna! configuration of a comimon seven segment display

LED.

b. Comnion anode display: The anode of each of the LED is connected together to
3 {

form a common point or pin, in this case, the common pin has to be connected to a high

(+5v); such that when tae other pins are connected to the ground pin will make each

segment light up. The internal configuration of a common anode. Seven segment display

LED is shown in fig. 2.11 5]

Fig. 2.11 Tae configuration of a common anode display unit




.

CHAPTER THREE
3.1 Methodology of Design

The design process involves the calculation of values of each component used in the

circuit with constraints of size, weight and cost.

The design of the power supply is represented in the block diagram shown in fig. 3.1

output

Transformer " ' Voltage
regulator

Source
>

D.C

Seven segment Decoder driver Analog to digital
display converter

Fig. 3.1 the block diagram of a -15V to +15V variable DC power supply with digital
readout

3.1 Transformer Calculation

The transformer used was designed as a centre-tapped, step down from 220V to

. 12V basically for bridge connections.

oM _Ei_ 220 _
Turn rati Al - 18.3

3.2 Bridge Rectifier Design

30 _

D; to D4 should be able to carry current = = 1.5




Since two diode conduct at a time (for either positive or negative cycle of the

supply). The peak inverse voltage (PIV) of fhe diode must be greater than the peak value

of the voltage at the secondary, that is PIV>70.71V.[6]

3.3  Filter Design
The filter capacitor is chosen to provide acceptable low ripple voltage, with

voltage rating sufficient handle the worse case of no load and high line voltage.

.

Vp (peak voltage at the secondary terminal) is
=V s X V2 '

=25 x V25

= 35.36V

The diode forward drop Vp = 0.64 (for silicon) and f = 50Hz however, the

require input DC voltage should be such that V4. > 25V and V4. > 35.36V that is, <
Vye < 33.36V

Selecting in the range, V4. = 32v

C, and C; is calculated using the equation 3.1

Vdc
B 3.1
afeRy(Vip=Vac) :

But Vi, =V, —Vpand V> 35.36V

32

i ' R o




=3.8713 % 1073 ~

>

= 387 LuF
C; and ; were chosei to bz 4700u‘F, 35V for conservative purpose.

3.4  Desizn of voltage regulators

Consid=ring the maximum input Voliage
Vin = 2'3 X \/—2"" VD

=25 i.414 - 0.6

= 34.36V and the maximum output voltage to be obtained (which is 15V).

The maximum current to be passed was also considered to be 1.5A. hence, the
voltage regulator LM3.7T is preferred for positive voltage supply while LM337T is

preferred for negative voltage supply based on their specification in the data book.

The fig. 3.2 shows tha 1.25V biasing resistor connected to the regulator.

Vin | e

Vo t

' 1IN ouT ) -
ADJ

R1
Iadj l % ’ l

Fig. 3.2: the arrangement of voltage regulator and the 1.25V voltage referencing resistor.

[agj ranges from S0pA to 100pA nut assume lad‘; = 1001A but 1 should always

be 10 X Iadj thatis, 1g = 10 < 1adj

20




=10 x 100pA

= 1000pA

But Iy, is preferred as S5ma for conservation purpose hence, using ohm’ law
Vrer = IrRR

R= Vref
Ir

1.25
5x10-3

= 2500
Hence R; =Rz = 25012 is chosen
| 3.5 Design of Voltage Divider

R, is calculated using the equation 3.2

Vour = Vas (1 + 2—:) HTagiRz cooeeeeeeieieeeienas sabesigs 2
But Vg; = Vier = 1.25 volts (from data sheet)

Vout = Vac = 15V, Ry = 250 and I,4; = 100pA

15 =1.25(1+ %) +100 x 1076R,

R, (‘—25 +107*) =15 _125

250




R,(G.0051) = 13.75

13.75
Rz =

= = 2696.080
0.0051

= 27000 '

-

Hence R, = R4 = 2.7}

The values of all other components used are listed in the appendix and they were

selected with due consideration.

Al

3.6 Display Unit
3.6.1 Comgponent value selection

. Integrating resistor: The integrating resistor should be large enough to remain in
this very linexzi reéion over the input voltage range, but small enough that undue leakage
requirements are not placed on the PC board. For 2V full scale, 470k() is near optimum.
" Integrating capacity: Those should be selected to give the maximum voltage
swing that eriwtires tolerance buildup will not saturate the integrator swing (approximately
6.3V from either supply). In the ICL7107, when the ‘analog common is used as a
reference, a normal +2V full scale integrator swing is fine. For 3 reading/second (48Hz
clock) norma. values for Cjyr are 0.22pF.

. Ayto-zero capecitor: A 0.1nF: The size of the auto-zero capacitor has some

influence on the noise of the system. For 200mV full scale where noise is very important,

22




0.47uF capacitor increases the speed of recovery from overload and is adequate for noise

on the scaic.

Reference capaci‘tor: A 0.1uF capacitor gives glood cesults in most applications.
However, where a large common voltaiige exists (i.c the REF LO pin is not analog
COMMON) and a 200mV scale is used, a larger value i¢ required to prevent roll-over
error. Generally 1/ wili hold the roll-err error to 0.5 cou.ntk in this instance.

t

" Osc:llator cemponent: For all range of frequency a 100§ resistor is recommended

and the capacitor is selecied from the equation:

f= %L—s for 48kHz clock (3 readings’sec),
C = 100pF
. Reference vc;ltage: The analog require to generate ful' scale output (2000 count) is

Vin = 2Vpgp. Thus, for the 200inV and 2V scale, V,er should equal 100mV and IV,
respectively. However in many applications whera. A/D i5 connected to a transducer,
there will ~#ist a scale “actor other than unit between the input voltage and the.digital
reading,.
. ICL7107 power supplies: The ICL7107 is designed to work from +5V supplies.
The positive 5V was obtained from 7805 voltage regulator while the negative 5V from
voltage regulator.
3.6.2 Mu]tipli;‘,r design

To increase the range of the 2V full square voltmeter & resistor (multiplier) is to

be connected in series with the meter as shown in the Figure 3.4

23




P

L-*'15v

1l

Figure 3.4 arrangement of resistance of multiplier

Resistance of multiplier, R is calculated using the equation 3.3

Vi—=ImR
IERCL TR 33

Where
V; = maximum voltage to be measure that V; = 15v

I;n is the current draw which is

2V
1x106

=2x10"¢ = 2pA

Rn is the internet resistance of the meter which is IMQ)

15-2X%10"6x1x106

Hence, Rg = e

= 6.5MQ
R is chosen to be 10M(Q for conservative purpose.
3.6.3 Seven segment LED Display

Non-multiplexed (single digit) common anode seven segment.

24




Limiting resistor is necessary to limit the input voltage (the input voltage is 5v).

Minimum voltage aci'oss each anode of seven segment display is 2 volt with

current of 10mA.

Maximum limiting resistance is calculated using equation 3.4

Note Vi is 2V

Rmax = o = 3000

Minimum limiting resistance is calculated using equation 3.5

Note: Vipax is 3V

Ruin = ;%;-n% = 2000

Selecting between Rpi, and Rjpax (but nearest to Rp,,x most suitable), 2700

were chosen for the limiting resistors.

Figure 3.4 and 3.5 show a complete circuit diagram of a bipolar d.c power supply

unit and the digital display circuit connection respectively.

25

R



7805 . +5V
s
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Where C; = 100uF R, =B 24k Re = 100M

C2=0.047pF R; =470k R7 =100k
C3=0.22pF R; = 100k2

Cs+ = 100pF R4 =1k

Cs = 10puF Rs = 1M
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CHAPTER FOUR
MATERIAL SELECTION, CONSTRUCTION AND TESTING
4.1 Material Construction

The components and devices employed in the construction of this variable bi-
polar voltage supply are those readily and available and obtained i;l the market. In
‘selecting most of this components and devices, adequate consideration and alteration
were made to cater for such problem as rigidity, heat transfer, rusting (metal case painted)

and the cost of production or of purchasing these components and devices.
42  Construction and Testing

Having ensured that the design is theoretically correct, a test was carried out with
the components rﬁounted on the bread board. The performance of each stage of the
design was evaluated. Some adjustments were made where necessary, especially in the
resistance values where calculated values could not be readily obtain in the market or

have too clumsly and numerous equivalents.

Thus, the whole design was later t transferred into tﬁe vero board and all
components soldered with the arrangement of figure 3.4 and 3.5 being established and
tested again. A final test was carried out after the circuits has been hOl;SOd (cased) and
appropriate response was obtained. The housing (casing) of the circuit is made of metal

in rectangular shape.
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4.2  Loading with 50042 Resistor

The 5000 resistar was connected with one leg to the positive and the other to

the ground and the voltage applied was varied using the potentiometer. The voltage

was varied in steps of IV and the corresponding current was measured and

recorded. This prccedure was repeated with load with the load connected to the

negative supply : :

Table 4.1 and 4.2 show the voltage values and corresponding current values obtained for

positive anc negative supply respectively.

Table 4.1: Result of ioading pasitive supply with 50042 resistor.

Voltage ‘ Cur‘rent,(mA)
2.0 S 4.1
« 30 6.1
4.0 8.0
5.0 ) 10.1
0.0 ' 11.9
7.0 14.0
8.0 16.0
0.0 18.1
‘ 10.0 20.0
11.0 22.1
12.0 ' 24.1
13.0 26.1
14.0 28.0
150 _ 29.9
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Table 4.2: Result of loading negative supply with 5004 resistor

Voltage (V) ‘ | Current (mA)
2.0 | -4.1
-3.0 6.1
-4.0 -8.0
-5.0 | -10.1 .
-7.0 -14.0
80 -16.0
-9.0 | -18.1
-10.0 -20.0
-11.0 | 22.1
-12.0 241
-13.0 -26.1
140 | -28.0
-15.0 - -29.9
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4.3.1 Loading with 112 resistor
The procedure of section 4.2.1 was followed and table 4.3 & 4.4 were obtained.

Table 4.3: Result of loading the positive supply with 1k resistor.

Voltage (V) | Current (mA)
2.0 = 2.1
3.0 3.1
4.0 ‘ 4.0
5.0 : 5.1
6.6 ‘ 59
7.0 ; 7.0
8.0 8.0
9.0 | 9.1
10.0 10.1
11.0 11.0
12.0 12.0
13.0 13.1
14.0 “14.0
15.0 15.1
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Table 4.4: Resulting of loading the negative supply with 1k{2 resistor

Voltage » Current (mA)
-2.0 2.1
-3.0 -3.1
-4.0 . -4.0
5.0 A1
-6.0 5.9 .
-1.0 -7.0
-8.0 -8.0
9.0 9.1
10.0 -10.1
-11.0 -11.0
12.0 -12.0

-13.0 -13.1
-14.0 -14.0
-15.0 -15.1
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4.3.2 Loading with a 2k{2 resistor
Figure 4.1 show a circuit connection of loading with 2k{2 resistor.

1

20k

P

Figure 4.1 loading with 2k resistor

Table 4.5 and 4.6 show voltage values and corresponding current values obtained

during the loading for both positive and negative supply respectively.
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Table 4.5: Result of loading the positive with 2k resistor

Voltage (V) Current (mA)
2.0 1.0
3.0 1.6
4.0 2.1
5.0 2.5
6.0 3.0
7.0 3.4
8.0 4.0
9.0 4.5
10.0 3.1
11.0 55
12.0 6.1
13.0 . 6.5

14.0 7.0
15.0

7.6




TABLE 4.6: Result of loading the negative supply with 2k resistor

Voltage (V) Current (mA)

-2.0 -1.0 .
‘ -3.0 -1.6
-4.0 2.1
-5.0 25
6.0 -3.0
7.0 3.4
-8.0 -4.0
9.0 -4.5
-10.0 5.1
-11.0 5.5
-12.0 -6.1
-13.0 6.5
-14.0 7.0
-15.0 -7.6
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4.3.3 Data Analysis and Result

The types of data collection for this study is reports scrutinizing. Also some

experimentation was done during the testing of the equipment.

The result obtained from loading is analyzed graphically as shown in fig 5.1 and fig. 5.2

Graph of current against voltage
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Figure 5.1 Graph of positive output resistor loading
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Graph of current against voltage
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AR CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion

A regulated variable DC power supply has been designed and constructed. It has a
voltage range of -15V to +15V, with a 50mV ripple voltage, with a power rating of 30

watts and also with digital voltage readout.

From the results of testing it can be seen that the current drawn varies directly

proportional to the voltage"with a constant resistance which is the statement of basic law

of electricity (Ohm law).

The variable DC power supply can be used various types of electronic equipment

such as radio, rechargeable lamp, amplifier etc.
5.2 Recommendations
Further work should be carried out in the following areas

v' Design and construction of a wider voltage range power supply

v" Design and construction with a higher power rating

v Design and construction of a power supply in such a way that the size will be

further reduced.
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APPENDIX A:

Resistor R

COMPONENTS VALUE
Teble At Names 0fComprnent andten Voo used 1aflis project
Name of componeits Values
Transformer 220/12V centre-tepped
Diodes Dy To D, IN50401
Fiiter Canacitor C; And C, 4700uF
Resistor Ry and Ry 2500
Resistors 2, nd Ry 2.78
Capacitors Cs and Cy 10pF ;
Diodes Ds and Dy IN4004
Capacitor C; und Cg 10uF
10M £2
Limiting Resistor Ry 270 0 '
Capacitors C; and Cg 10 uF
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