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ABSTRACT/SUMMARY
The construction of this project is carried out so as to be able to sprinkle

within the surroundings or to water flowers when the sensor senses dryness

BY BASHEER IBRAHIM
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CHAPTERONE

INTRODUCTION

1.lBACKGROUND

With rapid urbanization our style of living are fast changing. Along with

•? these changes ís the type of accommodationwe all aspire for.

Although Electrical Engineering has made living very comfprtable it still

strives to make living better. Thus this project is a demonstration of one of

the many ways Engineering can help simplify chores in the household.

This project looked into ways of eliminating or reducing to the bearest

minimum waste of water in the irrigation environment as water is very

essential to our existence.

1.2 OBJECTIVES OF THE PROJECT

The objective of this project is to construct a circuit that will switch on an

AC water sprinkler machine of 220V when dryness is sense from thew

ground.

1.3 THE SCOPE OF THE STUDY

This project is constructed to operate as automatic water sprinkler either to

provide sounding plants with water.

BY BASHEER IBRAHIM SHA'ABAN
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i:,i.BC131

:

7
I

Fig. I. I complete circuit diagram

1.4 PRINCIPLE OF OPERATION

Refer to fig.1.4 above, this circuit uses 12V, 500mA step-down center-

tapped transformer, which transform the input voltage of 220Vac into

12Vac. The generated 18Vac is rectified to 12Vac with help of the rectifier

circuit (full-wave). Capacitor C5 is used to smooth the de voltage in order to

BY BASHEER IBRAHIM SHA' ABAN

1·,au?



•111111111

DESIGN AND CONSTRUCTION OF WATER SPRINKLER

remove the a.e ripples present in it. The 12V de is fed to the input terminal

ofICl that is 7812 which regulate it to 12V de and fed to it output terminal.

i! A ceramic capacitor C4 is connected between the output terminal and

j ground to re-filter the output of that ICl 7812 where regulated I2Vdc is

obtained.

El and E2 are the sensors that sense presence and absence of water, when

El and E2 are separated it means no water and sprinkling of water will stop

and when shorted that El and E2 arc immerse in water it means sprinkling

of water will start.

1.5 PROJECT LIMITATION

The system is designed to work successfully under the following conditions:

• AC power input= 220V ac - 240V ac

• Input current ?. 500mA

• Input frequency = 50Hz

• Current output = 200rnA

• Regulated output voltages de = 12V

• Operating temperature= OºC to 75ºC

BY BASHEERIBRAHIM SHA' ABAN
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CHAPTER TWO

LITERATURE REVIEW

2.1 INTRODUCTION

This chapter consist of the generals description of the construction of the

four stage regulated power supply. The descriptions involved are from the

input voltage of the transformer to the output voltages, which are obtained,

in form of regulated de voltage.

2.2 REGULATED POWER SUPPLY

Most electrical equipment requires a source of power supply that can

provide the necessary de operating voltage and current. Majority of

equipments require power supply while some portable equipment such as

transistor radio receivers are battery operated so as to provide the energy

required capable of providing a nearly constant de output voltage even when

there are variations in load or input voltage.

Source of regulated de power. The basic power supply consists of the

following stages:

1. Voltage transformation

11. Voltage rectification

iii. Voltage filtration

iv. regulation

4
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1. Maximum and minimum voltage demand of the load

u. Maximum and minimum current demand by the load

m. Percentage regulation

iv. The ripple factors

v. The efficiency

vi. Circuit

Power supply unit can be classified into two categories these are;

1. Unregulated supply: this is a supply in which the output voltage

varies with the variation of input voltage.

ii. Regulated supply: this is the supply that output voltage remains

constant even when the input voltages vary.

The basic elements of unregulated power supply are:

i. The transformer

ii. The rectifier

iii. The filter ,·-·,,:-
.,.

_:>l?f?·
.
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:OESION AND CONSTRUCTION OF WATER SPRINKLER

1. Voltage regulator

2.3 REVIEW OF PREVIOUSPOWER SUPPLY PROJECTS

ln constructing this project, past project carried out by some students,

electronics journal and Internet web-sites were visited and the literature

L

review was done.

Abdullahi 2006, in his project titled 'testing and construction of automatic

water pumping and level control system', the project is constructed in such a

way that, when the Reservoir tank is full and the overheads tank that is upper

and lower level are empty, the system will generate a signal that will

automatically switch on the electric pumping machine.

However, when the overhead tank is full that is upper and lower level probes

are immerse in water then pumping will automatically stop,

Even if the overhead tank is empty. When the reservoir tank is empty the

machine will be in the "off" position.

However, in this project the testing and construction of automatic water

sprinkler, whenever dryness is sense by the sensor its enable the system to

automatically sprinkle water and stop when enough water has been sprinkle.

6
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Aniwen 2004, another project reviewed, titled 'design and construction of water

level control system'. The project is design in such a way that the sensing

circuits, which are made-up of good conductors, sense the present or absent of

water in the overhead or underground tank. The present or absent of water

enable the output of the AND logic gate of the logic circuit to go High or Low

which in turn trigger the power latch ON or OFF and at the same-time switches

the electric pumping machine ON or OFF. When the pumping switches ON,

water will be pump from the underground to overhead tank.

The AND logic gate output will be HIGH if the two inputs are HIGH.

Indicators are included to indicate the present or absent of water either in the

overhead or underground tank.

Hence, with this innovation the pumping of water from underground to the

overhead tank is controlled and it is automatic.

However, in this project the testing and construction of automatic water

sprinkler, whenever dryness is sense by the sensor its enable the system to

automatically sprinkle water and stop when enough water has been sprinkle.

7
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CHAPTER THREE

3.20 LOGIC CIRCUIT

The logic gate used is NAND gate type CD4011BCGoing through data

1
books the NAND gate chosen is either 7400 or CD401IBC.

-
.. The NANO gate has the following characteristics:

VDD= 3V-15V

Operating temperature= -55"C to+ 125T

PD Dual in line= 700rnW, Small outline= 500mW

Storage temperature (TS)= -65"C to +l50"C

Input tr.; tf= 20ns

CL= SOpF

RL = 200kl.1

In designing this project the two NAND gates are label Nl andN2 are

connected together and the sensor.

Nl has two inputs, which are A and B

N2 has two inputs, which are C and D

Input B ofNl is connected to output Y ofN2.

Input C ofN2 is connected to output X ofNl

8
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Fig. 3 .20 the logic circuit

Table 2 truth table of inputs A and B ofNl

A

o

o

FROM?
SENSING
CIRCUIT

B jX

O 1

O 1

o

12V

,
,-

. ,
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? .. -,:-,•;
...... -

,
.

ir.?..,
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iREMARK

Not desired

Present of moisture and alarm switch ON

Not desired

Absent of moisture and alann switch OFF
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Table 3 truth table of inputs C and D of N2

le ID ly !REMARK

o o 1 Not desire

o 1 Absent of moisture and AC load switch ON

o Not desire

1 o Present of moisture and AC load switch OFF
I

The combine output ofNl and N2 form the truth table below.

Table 4

X

o

o

y

o

z

o

REMARK

After RESET

7

Not desire

o

-1?-1--0

Desire condition to ON alarm and OFF LOAD

To RESET

For the power latches to be trigger ON the logic circuit output must be:

X = 1 to switch ON alarm

10
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Y= 1 to switch ON AC load

Where: I = High, O= low.

The output X ofNl is connected to the power latchel and alarm circuit.

The output Y of N2 is connected to the power Jatch2 and to AC load

However, when push button SW2 (RESET) is push ON, the flip - flop

RESET

When SW2 is closed, VCC =O+ I4R4 then Vd= O

From APPENDIX 2

Iin = ID = O 00000 I ( at VCC =
1 5)

R4 =Vcc/14

R4 = 12/0.000001

R4 = 1.2MD

The input terminal A is connected to the collector of Ql while the input

Terminal D is connected to R4 via Vee.

11
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The circuit consists of two latches. :

.

J?·7:,?,'-,?;1,,
wer latch 1 enable the RLYl to switch ON or OFF the AC load when:é\ltlt

.

. '. ,;. ·•.

the present or absent of moisture is detected.

Power latch 2 enables the RL Y2 to switch ON or OFF the alarm circuit

Whenever the present or absent of moisture is detected.

3.31 POWER LATCH 1

This circuit enables the RL Yl to switch ON OR OFF when a High or

'""""='"???-•. ..1(q_y
OF Ul!91C QZ

C'IFU::UIT

Fig.3.31

28

Low is received from the logic output Y.

QI = Q2 =Q3, they are the same they have the same characteristic. ,•.:}
·\ Í\;

·(· t

Assume Y= 1 =Highnote Vy is VoH from Appendix 2 and this is
9.!1,-,'.?fit::_?-?
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Vy= I6R6 +Vbe

Vy =9 .95V when input voltage is 1 OV and IoH which is !6 = 2.25roA at

25ºC refer to Appendix 1

9.9SV= I6R6 + Vbe

R6 = (9.95 ? 0.7) /0.00225

R6 = 41110 (preferred value is 4.2K O)

D2 is a freewheeling diode it has the function of protecting Q3 from any

excessive current from the relay. D2 was chosen to be IN400l and it has

the following characteristics:

VR(max) = 25V

Jf\max) = lOOmA =ILed(max)

IR(max) = I uA

Ptot(max) = 250mW

At the collector circuit of Q3

Vee= ILlRrl + Vce3

Vce3 = 1/3 of Vee

Vee= 12V

Vce3=4V
13
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Rr = Relay resistance

ILI = collector current
,¡¡

?
_¡ 12 = ILlRrl + 4
-,

8V =IL1Rrl

ILl = O. lA this is the maximum collector current Q3

Rrl = 8/0.1

Rr l = 80(2 (preferred value is I OOQ)

Hence, the Relay JZC-20F with 12V DC, IOA-andlOOQ characteristic was

chosen.

The AC load is any equipment that is capable Of handling AC 220V-240V.

14
BY BASHEER IBRAHIM SHA' ABAN
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tl- J,t[:
T?"?.,

FROMOUTPU?X
R5

?Í
R7

OF LOGIC
CIRCUIT

o3

LEDi

3.32 POWER LATCH 2

Fig.3.332

Power latch 2 switch ON or OFF the alarm circuit whenever the present or

absent of moisture is detected.

Vx = 15R5 + Vbe

Vx = 9.95V from DC electrical characteristics of401 I refer to Appendix 1

9.95V= ISRS and IoH = IS =2.25mA

RS= (9.95 - 0.7)/(0.00225)

RS= 41 I IQ (preferred value 4.2K!J)

D3 and D2 are the sarne and the serve similar purpose.

At the collector circuit of Q4

Vce4 = 1/3 of V cc

15
BY BASHEER IBRAIDM SHA' ABAN
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IL2 = collector current of Q4

Rr2 = Relay resistance

Vee= IL2 Rr2 + Vce4

Vee= 100IL2 + 4

8 = IL2Rr2

IL2 = O.IA from characteristics

Rr2 = 8/0. l

Rr2 = 800 (preferred value is I 000)

Hence, the relay chosen is JZC-20F.

The LED is to indicate whenever the alann is ON.

It has the followingcharacteristics

Forward voltage VF= 2 = Vdd

Reverse voltage Vr= 5v

Forward current If= 15mA=ILed(max) tr?--·
' . ,-_ ?,j·1

Vçe =liR7 +Vf .
·, .

.,

-

--- ._

-
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3.4.0 ASTABLE MULTIYIBRATOR
The astable multivibrator is designed using the IC timer connected in the

astable mode. NE 555 was chosen for this project considering the

Characteristics below:

Vee supply voltage Vee= 18v

Input voltage (continuous, RESET, THRESHOLD, TRIG.)= Vee

Output current= 225mA (approx.)

Operating free-air temp range= 0ºc - 70ºc

. \?
The astable stages are divided into two.

Stage 1- low freq. stage

Stage 2 - High freq. Stag

?·

.

\l11·',
.,'

.. , _., ... :.·'._ ...... ?-':,:f: !.?;1·<'.t
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'·?'.,','.'.,?_}-Terminals = pins

Ac1 =2

Ac2=3
V-=4

Vnns= 15V

Vmax =?2 x Vrms

Vmax=?2 x 15

Vmax=21.21V

Vdc = 21.21 x 0.636

Vdc= 13.49V

Vd'c = Vdc - 2(0. 7)

= 13.49- 1.4

= 12.09V
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OESIGN AND CONSTRUCTION OF WA'JER sPRINKLER

Where;

RL = Load resistance = 3011

F = frequency = 50Hz

Cl = capacitor

y =5% = 0.05 = 1/ (4?3 x 30 x50 xCl

Cl =1.9245mf= 1924.Suf

Cl= 2200uf

3.5.4. REGULATOR

Model- 7812

Vee = 12v

Vrms = 15V

Vmax =?2 x Vrms

Vrms = ?2 x 15

Vnns = 21.2 I V

Vdc=21.2l x0.636

Vdc= 13.49V

Vd'c = Vdc - 2(0.7)

= 13.49 - 1.4

= 12.09V

Max circuit current = 1 A

20 AS'""'º IBRAHIM SHA' ABAN
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'J'herefore 7812 is chosen to provide regulated 12v as Vee at maximum

current of IA.

21
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CIIAPTER'l'BllEE
coNSTRUCTION

l.1 INTRODUCTION

? Construction was conducted in order to put together all the components'.{C

discussed in the previous chapters to form a single four-stage regulated

power supply.

J.2 COMPONENTSUSED FOR CONTRUCTION

The following components were used in the construction of this project:

l. Transfonner 12V centre-taped

2. Capacitor 2200uf,25V 2, ceramic Inf

3. Regulator 78125

4

4. Resistor I Kn

5. Diode (bridge rectifier)

6. LED Red

IN4001

2

3

Green

7 _ y ariable resistor
2

8. CD401 l

9. Relay

22
•""'° IBRAHIM SH4'ABANBYJ!AS=?
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3.3 CONSTRUCTIONMATERIALS

The materials used while COnstructin g ª five- stage regulated power

supply include, test board, vero bo . .

ard, soldenng iron., lead wire, sucker and

flexible wires i.e. jumpers.

VERO BOARD - is made f
·

· - ·
·

up O a thm sheet hIDited insulatmg matenal

manufactured with regular spa d h ¡
· ·

ce o es pemut mounting of electrorucs used

as a permanent board on which the circuit was constructed.

TEST BOARD - is a special bo:u-d made for testing the circuit before

mounting the component onto a vero board for construction and soldering.

The components were not soldered on the test board but rather tighten holes

conductors are used to provide easiness of connection.

SOLDERING IRON - is the material used to heat the lead wire between the

conductors and connecting point on the vero board.

LEAD WIRE _ this is the material used as means of connection between

conductor and the board buy applying heated soldering iron.

. d t moved excess lead wire at the soldered

SUCKER - is a matenal use O re

. nent i e. to suck out the lead

joint or when removmg compo ·

.

. l
Wrre away from the termuia ·

d when connecting two or more
.

s that are use

FLEXIBLE WIRE - these wire

tenninals of the component togetbeT-
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3.4 CONSTRUCTIONPROCEDURE

A test board was initially used to test whether all the components arranged

could perform the expected fun t·c ion. The construction procedures are as

follow:

1. All the required components, was tested using digital multi-meter

so as to confirm its functionality before taken to the circuit for

soldering.

2. The components were plug in vertically in the position specified

in the circuit connection and vero board conductor's arrangement, also

flexible wires used where necessary.

3_ The components were soldered on the board using soldering iron

and lead wire.

4. The soldered connections were tested using multimeter and other

.

t's to ensure efficient soldering
eqmpmen

12

_ !'ne short circuit, the joint should
f any Partial contact or I

5_ Jncase o
_

I. short circuit, the jomt should
. rt· ¡ contact or me

be re-soldered if pa ia

eked out to clear the short
.

I contacts are su

be re-soldered if partia

circuit.
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3.5 CONSTRUCTIONOF THE CAslNG
The control circuit casing was bought in the tnaiket already made in plastic
fortn although before it was purchase the dimensions were calculated as

shown below:

H
w

L

F. 3 I the casing of the project1g ..

H _ 5 Sem = heightWhere -
·

W= 15 cm=width

L = 15cm = Length

13

ea and volume.

d surface ar
d to determmeThe cuboid was use

+LH+HW)Surface Area (A) =Z(LW
+ (lS x 5.5) + (5.5 x 15)}

=2{(15 J{ 15)

82 5 +82.5}
= 2{225+

·

25 RAHIM $.IJA'ABAN
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TESTING AND RESULT
.·

_

·

·?'1\i>-,
4.1 TESTINGMATERIALS

Testing material are materials that can be used to measure the functionality
of the component or the entire circuit. The material used for these purpose is

digital multi-meter.

DIGIT AL MULTIMETER - This is an instrument that combines in one

case the basic instruments for the measurement of voltage, current,

resistance and other related quantities.

4.2 TESTING PROCEDURE

The measurement of performance for individual component and the entire

b
. ultimeter breadboard. The following stepscircuit were taken Y usmg m '

were taken during the teSt

. li d t the input port was measured.
l. The signal app e ª

.

d and recorded using multimeter.
2. The output voltage was notice



4J SAFETY PRECAUTION

l. The circuit should not b .
.

· ·

e
COnneetecJ whil e the power supply is ON:

2. Make sure that all connecti ons are properly made before the power
supply is connected the power 1supp y_

3. All circuits' connections and components were checked for any
fault.

4.4RESULTS

All the components were put in there respective places and were all coupled

together to function as one unit. After switching ON the system The

construction of this project is carried out successfully it was able to sprinkle

water within the surroundings or for irrigation purposes also to water

flowers when the sensor senses dryness on the ground and when the ground

is wet there will be no sprinkle of water.
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CHAPTER FIVE

CONCLUSIONAND RECOMMENDATION
5.1 INTRODUCTION

In this chapter, the summary and achievement of the constructed project

;:· were explained inform of conclusion and recommendation.

t?
???

¡!:,\ .:'
5.2 CONCLUSION

The construction of automatic water sprinkler was successful. Hence, we say

the aims and objectives of the project have been achieved. The project can

be concluded as the project uses an AC input voltage that undergone so

many process, so as to produce a 12V DC regulated output the of the project

was achieved.

5.3 RECOMMENDATIONS.

J Since the electronic equipment are virtually useful in every sphere where
.?

ffi ·

d com•,_... is needed the recommendations were suggested ase c1ency an •un ,

below:

¡~·1 I fl I I
• f- 1 • I ,!,- I, I tt • t,

ut .. testing wider environment.number of the de outp .or

29
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2. Other types of PfOteetion Sllóhi$ fllse,·?•:°':

suppose to be employed together with
SWÍtdüng 1:rallsi?.JQ.aJ'afê ·

·<\avoid the electronics systems from being damage by short circuit é.Lê.
3_ This circuit can be design and conslructed using micro-controller.

e

·:.-:•?.>

.,;,,¡¡?1it,if1í1i!/''';'
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