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ABSTRACT

The project design is the design and construction of a microcontrollef bascd
temperature controlled fan regulator with a seven scgment display. The pﬁﬁéiple of
operation is based on feedback mechanism. in which the output (speed of _ihe fan)
changes with change in input (temperaturc). A microcontroller was used to do th; logical
operations of the circuit. It triggers the appropriate relay at a given temperature and tells
the seven scgment display what figure to display per time. A negative temiperaturc
cocfficient thermistor which works at a range of 33°c to 41°c was used as a transiducer n
the circuit. ‘The device 1s a prototype and as such a 12 volt DC fan is used. Th;: circuit
was designed, constructed, tested and found to be in good condition. It é)rovides
convenience for the user as it removes the need to manually control the speed on' the fan

as it handles the control automatically based on changes in temperature.




CHAPTER ONE
1.0 INTRODUCTION

The microcontroller based temperature controlled fan is an automated system {hat uses
a microcontroller to control the regulation of temperature changes in a roox?n using
changing speeds of a DC' fan. The basic mechanism of the device is a feedback S}i'stem in
which output changes in relation to change in input.

Feedback control is the basic way by which systems, whether mechanical, elecjtrical or
biological, maintain their temperature cquilibrium or homcostasis [ 1]. In higher life forms
a drastic change in body temperature can have a harmful effect on the body of ;the live
form. Thus, the need for regulation of temperaturce is very important.

With improvements in technology and changing socictal taste, embedded Esystems
(devices containing microcontroller/microprocessors) have become a major part of our
lives. This is mainly becausc thcy make life casicr for us, as they help in autiomating
many devices we use in our day to day lives. |

The microcontroller bascd fan is simply an improvement on the conventional nzlanually
controlled fan. It senses change in temperature in the room and switches on theffan and
further incrcascs the speed of the fan as the temperature in the room increaszes. This
climinates the need for manually switching on the fan and changing the speed oféthe fan,
which can be an inconvenience, especially to disabled people. |

An alarm is also incorporated into the system (o sound when the temperature of the
room is beyond that which can be regulated by the device. This is important, as itztells the

individual using the device that the temperature in the room is too high and céould be

harmful to his health.




A further cooling device, such as an air condition unit, may be incorporated into the
system in the futurc to rcgulate temperature when it is beyond that which the:fan can
regulate. Morc than onc thermistor could be used to sense temperature changes at

different points in the room.

1.1 AIM AND OBJECTIVES
The aim of the project is (o demonstrate the application of electronics in temjperature
regulation and control. It tries to provide convenience to the user by proviﬁing an

automated system (hat eliminates the need o manually change the speed of th;a fan as

temperature in the room changes.

1.2 SCOPE OF WORK

The device is designed to sense temperature between the range of 33°c and 4i°c. The
fan has three (3) independent states or speeds used to regulate temperatures. It uses a
microcontroller to make decisions on the control of the circuit. A buzzer is attache_i&d to the

circuit to sound when the temperature range is well beyond that which the device can

regulate.

1.3 METHODOLOGY
The work is achieved by using a ncgative temperature cocfficient (ntc) thermistor
(input temperaturc sensor) in parallel with a 47€2 resistor. connected to the control unit

(89s51 microcontroller). As the temperature increasc the input voltage also increases.




Four variable resistors are used and are fixed at different voltage levels (1.9Y, 2.1V,
2.3V, 2.5V).

When the voltage drop from the input reaches these set values, current flows through
the relative variable resistor and sends a low signal to the microconﬁoligr. The
microcontroller then responds to the input signal based on the written program jithat has
been written to its memory. It triggers one or more of the three 6 v relays connected to it
in relation to the change in input voltage, in order to change the speed of the fan.

As the speed changes the corresponding number is displayed on the seven (7) :fsegment

display. The display shows the change in speed from 0 to 3 and back.

1.4 LIMITATIONS
e The device is limited to three (3) speeds only.

e The usc of a single temperature sensor may not scnse the temperature at

diffcrent points in the room.

e The design is also limited to the control of a single fan.




CHAPTHER TWO
2.0 LITERATURE REVIEW

Temperature can be simply defined as the degree of hotness or coldness ofa dey [2].
T'emperaturc plays an important rolc in determining the rate and cxtent to which c:hemical
reactions occur. Temperature can be measured in several ways that center onf-:d same
concept; that temperature causes clear changes on matter.

. From my review of past works | discovered that similar works had been donei before.
One of which was the design and construction of a microcontroller based temperature
monitoring  device  with automatic  cut  out by Imevhore A, C. Abiodun
(2003/15382E1). The work was achieved using an 1. M35 precision temperature sEensor as
the input unit. The sensor was interfaced with an Analogue to Digital Converteré(ADC).
Signals from the ADC were then transferred to the ATS0CS59 microcontrolleri, which
switches off the relays connected to it when conditions are mel. The relay swit%:hes off
and on any device connected to it.

The circuit was basically a relay triggered cut-off to prevent damage to appliaI;ces and
does not regulate temperature. Another limitation was that the design was not wat';er proof
so it cannot be used in wet areas. Some of the rccommendations made weé’e for a
reduction in circuit space; using a microcontroller that incorporates the circuitéy of an
ADC and for an alarm unit with audible sound be incorporated into the system als%o.

The other project | came across was the design and construction of an agtomatic
temperature controlled fan regulator by Amana Matthew (2003/15323EE). The wfork also
madc usc of a .LM35 tempceraturc scnsor, an ADC0804 Analoguc to Digital Cpné/eﬂel', 8

different integrated circuits (401038, 40818, 40698, 45118, 4017B, 4060B, ;40174B,




4518B), and LED display and two 7 segment displays. I'he circuit basically senses
changes in temperature and increases the temperature in accordance with temiperature
change. Its major limitation was the complexity of the circuit, which makes it difﬁcult to
reproduce economically in large quantitics. ‘The recommendations were a more éompact
circuitry and an alarm to signal very high temperature change.

My work basically is an improvement on these works as it builds up(i)n their
recommendations. 1 ess circuitry is used as an Analogue to Digital Converter is niot used,
there is no LED display and only one 7 segment display is used. An audible audio alarm
is also incorporated into the system. Since it uses fewer components it is aléo more

economically viable than the previous works.

2.1 THEORETICAL BACKGROUND

Temperature is one of the most frequently measured environmental quantitiés in our
world today. This is because it affects not only our bodies but a lot of things 'arc;und us.
Atmospheric temperature is very important to the human body. It plays a role in
determining the rate and extent to which chemical reactions occur. This is why the body
has its own internal structure to regulate its tempcerature, since temperatures oniy a few
degrees higher than body temperature could result in harmful reactions with"E serious

consequences |3]. 'This is why this project is of utmost importance to the society.




2.2 BLOCK DIAGRAM OF THE CIRCUI'T

POWER UNIT
¥ y Y
SENSING UNIT | CONTROL UNIT .| DISPLAY UNIT
.,/ OUTPUTUNIT

Fig. 1. Block diagram of thé circuit

2.2.1 POWER UNIT

This is the source of clectrical energy into the circuit. It consists of a steip—down
transformer, which is used to step down AC voltage from 230V to 12V. The :%'esultant
voltage is further passed through a 2200ul’ capacitor to filter out the ripples. An LED is
uscd as an indicator to show when the circuit is turncd on and goes off when thé power
supply is cut off. A 1K€ resistor is used to reduce the voltage entering the LED.

Three voltage regulators arc used to provide regulated 5, 9, and 12 voltageé. These

voltage levels arc used for to control the speed of the fan, with increasing voltages

resulting in faster specds.




2.2.2 TEMPERATURE SENSING UNIT

This is the input unit of the circuit. It consists of a K2 thermistor connected m parallel
with a 47 resistor. A thermistor is an electronic component that exhibits a largé change
in resistance with a change in its body temperature. The word “thermistor” is aétually a
contraction of the words “thermal resistor”™ [4]. They are ceramic semiconducéors and
have either large positive temperature cocfficient of resistance (PTC devices) i:or large
negative temperature cocfficient of resistance (N1C devices).

A negative temperature coefficient (NTC) thermistor is used in the circuit. NTC
thermistors are composed of metal oxides. The most commonly used oxides are ihose of
manganese, nickel, cobalt, iron, copper and titanium. The fabrication of commerciial NTC
thermistors uses basic ceramic technology. In the basic process, a mixture of two jior more
metal oxide powders are combined with suitable binders, are formed to a: desired
geomelry, dried, and sintered at an elevated temperature. By varying the types of oxides
used, their relative proportions, the sintering atmosphere, and the sintering tempe}ature, a
wide range of resistivity and temperature coefficient characteristics can be obtained.

The range of temperature for the thermistor used in the circuit is between 3_;'3°c and

41°c, which is suitable for a small room. The 5V regulator supplies power to the sensing

unit.




2.2.3 CONTROL UNIT

This unit is responsible for making the decisions that make the circuit work péroperly.
Signals coming in from the sensing unit are interpreted using a microcontroller%and the
corresponding output is sent out to the chip. An Intel 89s51 microcontroller was used in
the circuit. The Intel 89s51 is a variant of the common Intel 8051 microcontrolleri

Microcontrollers are also known as dedicated or embedded controllers. Theseidevices
are used to control smart machines such as microwave ovens, clothes washers,% sewing
machines, e.t.c. Below is the internal structure of the microcontroller used.

N0 PZO-PL7

S it i

jI X 'Y°' Y h 4 X 0 d& & \
Veo \ POAT PORT 2

\ [ nnwcm__J __DRIVERS l
Vss -
|

\‘.------------------------—-

1
!
(3
[
1
[
1
|
1 8
| | REUBSTER
!
- POaN | soon
H rco| Ta
| T | THY
: HICAPIL] SRUF | € » INCREMENTER
| INTERMUPT, BEMIAL
i PORT AR TIMCR BLOCKS PROGRAM
i 1
PIEN 41— @ T\r
ALE -
EA — ¥
R3T — M
1
'
1
1
|
1
|
l
1 A
1
3
T | I e R -
xLt &[]y xow e TTEITED “Tinsicent In ATASCS2 k.

Hjl

Fig. 2. Miicrocontroller internal architectilre




The microcontroller is a 40 pin chip with four programmable ports. The pin configuration

is given below.

./
(T2) P1.0 1 40lavee
(T2ZEX)P1.10}2 39 |71 P0.0 (ADG)
Pr2i)s 38 [11P0.1 (AD1)
P1.30]4 37 [1P0.2 (AD2)
Prac)s 36 [ P0.3 (AD3)
P15L)6 35|71 P0.4 (AD4)
P16C}7 34 [ PO.5 (ADS)
P1.70}8 33 71 P0.6 (ADS)
HST ]9 32 [ P0.7 (AD7)
(AXD) P30} 10 31 |1 EA/VPP
(IXD) P31 30 |1 ALE/PROG
(INTO) P32 [} 12 29 [ PSEN
(NT1) P33 L3 28|11 P2.7 (A15)
{TO) P3.4 []14 27 [0 P2.6 (A14)
(1) P3s s 26 |1 P2.5 (A13)
(WR) P26 |16 2517 P2.4 (A12)
(RDy P3.7 |17 24 |1 P2.3 (A11)
XTAL2 |18 23|71 P2.2 (A10)
XTALL _}19 22|13 P2.1 (A9)
GND ] 20 21{1 P2.0 (AB)

Kig. 3. Pin configuration of microcontroller

2.2.4 DISPLAY UNIT

One common requircment for many different digital devices is a visual numeric
display. We are far morc uscd to thinking and dealing with decimal numbers, hence the
need for a display to show the state of our devices. There are different types of display in
used in circuits today. which include the conventional Light Emitting Diodes (LEDS),
Liquid Crystal Display (1.CDs) and the scven (7) segment display. A scven (7) segment
display was used in the project.

Seven (7) segment displays arc simply an array of thc minimum possible number of

LEDs in such a way as to represent numbers in a simple fashion. This requires just seven




LEDs (plus an eighth one for the decimal point, if that is needed). A common teichnique
is to use a shaped piece of translucent plastic to operate as a specialized optical t:ﬁber, to
distribute the light from the LED evenly over a fixed bar shape. The seven bars are laid
out as a squared-off figure "8". The result is known as a seven-segment LED.

Seven (7) segment displays are used in a wide range of applications such as clocks,
watches, digital instruments, and many houschold appliances. The seven (7) éegment
display can be in cither a common anode or common cathode configuration. A éommon

anode seven (7) scgment display was used for the project.

225 0UTPUT UNIT

This is the part of the circuit responsible for providing an output, which can b(:;?, any of
the three (3) speeds of the fan. The output unit is connected directlyé to the
microcontroller (control unit) and works bascd on thc program already writtex?l to the
chip. The relay configuration form the most important part of the output ut;it. This
configuration consists of a 1K resistor connected to an A1015 transistor, whiclil is also
connected to a 6v relay. The transistors trigger the relavs connected to them wljien they
receive signals from the microcontroller. A diode is connected to each relay to allbw for a
part for back emf.

Three sets of relays are used to trigger the three independent speeds of the fan. They are

powered by 5V, 9V and 12V respectively. These voltages are gotten from the power unit.

10




CHAPTER THREE
3.1 CIRCUIT ANALYSIS
3.1.1 ANALYSIS OF THE POWER UNIT

This unit prrovides electrical power to the circuit. It gets its input from a 500mA, 12V
step-down transformer, which provides constant AC power supply. The AC power is then
converted to DC using a bridge rectifer. A 2200uF capacitor serves as a filter for the
rectifier’s output. This component removes the influcbee of the remaining AC component
in the expected DC output. The voltage rating of the of the capacitor is 35V.

The 7805, 7809 and 7812 voltage regulators arc incorporated into the circuit to provide
regulated 5V, 9V and 12V respectively. The 5V regulator is the source of Vccf for the
circuit and also provides power for onc of the relays. The 9V and 12V regulators serve
the other two relays. The different voltages arc used to be able to get different spéed form
the DC fan.

A Light Emmiting Diode (L.ED) is used to determine the presence of electric current in
the circuit. A resistor is connccted in series with the LED to limit voltage through the
LED, otherwise it would burn out. I'he resistor value is given by:

R=(Vs-Vl)/I

Vs = supply voltage

V1= LED voltage (about 2V)

I = LED current ( about 3mA)

R=(5V-2V)/(3mA)
=1000Q2

1k resistor is used to protect the 11D,

11
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Fig. 4. Circuit arrangment of the Power u;nit
3.1.2 ANALYSIS OF SENSING UNIT '

The sensing unit consist of a 47Q resistance placed in parallel with a 1kQ negatlve
temperature coeffient (ntc) thermistor. The ntc thermistor is a component that wo_rks on
the principle that for every rise in temperature there is a corresponding decrease m
resistance values.

To get the voltage entering the IN4001 diode, using voltage divider theorem

V.= _ 1000 x5V

z

@ 1000 + 47

V,= 1000 x5V =47V
1047

Ve

Fig. S. Voltage across 47 resistor and thermistor
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The diode has an voltage resistance of about 0.7V, therefore the voltage entering the set

of variable resistanccs is given as,

§Fa
V"= 47 - 07 = 4V

v, |V

__Fig. 6. Voltage through the diode

7773

B
lL.9v £ 2.i 2.3/% 2.5V

Fig. 7. The variable resistor arrangement

The thermistor goes from high to low at 1.7V.

For P1
1.9V 1000€2
17V — 17x1000 - 895Q
19
For P2
IV seesipe 100092
17V = 1.7x1000 = 809.5Q =810Q
2.1
For P3
23V 1000Q
L7V = L7x 1000 = 7390
23

13




2.5V 1000€2

17V = L7x1000  — 06808

Therefore, the resistance within the specified range is given by :
Ry = Ry x exp[BUTo-T)/TTy) | --mmmmmmmmommmmeeeeeeee equation 1 [5]
Where
Ry - resistance at temperature T (kelvin)
Ry, - resistance at temperature T! (Kelvin)
- material constant
T, - reference temperature
T - desired temperature
To get the value of the material constant, 3
at 0°c, Ry = 340042 ( resistance of thermistor in ice ): 0°¢ is equal to 273K (0 + é73)
at 30°¢, Ry, = 1000€2: 30°¢ is equal to 303K (30 + 273) :
B = TTy/ (Ty-T) % In [ Ry/ Ry ] --eremememememememeeemememememe equation 2 [6]%

= 273 %303 x In 3400
303 -273 1000

=2,757.3 x 1.2238
~3374.4

=~ 3,374

14




. Y

The temperature value for state 0 1s,

From equation 1
T1= [1'/ B In (Ry/ Ryg) + (A e it equation 3
_ [ 1/3,374Tn (895/1000) +1 /3031
(2.9638 X 1074 x - 0.1109) +3.300 o=

~ [ (-3.2869 x 107 5) +3.300 101"

13.267 %107 17"

1/(3.267x1077)
=306.0912K
= 306K

=306 —273 = 33°c

For state 1 we have.

T2 = [ 1/3,374 In(810/1000) + 1 /303"
= [(2.9638 x 1074 x - 0.2107) 1 3.300 % -
= | (- 6.2447 x 1075) + 3.300 x [V

= [32376%1077 |~

il

308.8708K

Il

308K

308 — 273 = 35%

15




lFor state 2 we have,

T3 = [1/33741n (739 /1000) 1 1/303]7"
= [(2.9638 x 10~ 4 x - 0.3025) -+ 3.300 1077
= [(-8.9655x 107 5)+3.300 x 1077
= [32103x107 """

311.4974K

=311K

=311-273 = 38%

For state 3 we have,

T4 = [1/3,374 In (680 / 1000) + 1 /303 17!
=[(2.9638 x 1074 ~ - 0.3857) + 3300x 107417
=[(-1.1431x1074)+3300 <1077~

= (31857 x 107

313.9028K

~ 314K

=314-273 = 41%

16




3.1.3 ANALYSIS OF CONTROL UNIT

The control unit is made up of an ATMEL 89s51 microcontroller, which is a 40 pin
chip with 4 programmable ports. The chip was programmed using assembly langﬁage and
written on the memory using a special purpose programmer. The microcontroller acts

based on the inputs it receives and makes decisions on the corresponding output to trigger

and the certain time to trigger the output. The logic table for the program is given below.

0 1 1 1 0 1 1
0 0 1 1 0 0 1
0 0 0 1 0 0 0
0 0 0 0 0 0 0

N.B. Inactive high (1) and active low (0)
Table 1. Logic table for the microcoétroller

For the first state when all inputs are high (that is inactive), all the outputs are also high.
Non of the relays is triggered. The 7 segment displays 0. In the second state the ﬁ:i'-st input
P1 goes low, the microcontroller triggers the 5V relay and the 7 segment displa)%s 1. For
the third state, P1 and P2 goes low,both the 5V and 9V relays are triggered and the 7
segment displays 2. P1, P2 and P3 go low for the fourth state,the microcontroller_%triggers
the 3 relays (5V, 9V and 12V) and the 3 is displayed. For the fifth and last state,;f all four
inputs P1, P2, P3 and P4 go low and the microcontroller in turn triggers the 3 reiays and
the alarm, indicating that the temperature reached is beyond that which can be régulated

by the circuit.

17
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fig. 8. Microcontroller Pin arrangéinent
3.1.4 ANALYSIS OF THE DISPLAY UNIT
The display unit is a 7 segment display, which is an array of LEDs arranged%to form
numbers. The display shows the state of the DC fan at any given time. It acts based on the
written code in the memory of the microcontroller and displays the conesi)onding

number

Fig. 9. Seven segment display
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3.1.5 ANALYSIS OF THE OUTPUT UNIT

The output unit consist of the 3 relays and the DC fan. The relays control the spéed of
the fan, making it go fast or slower. The relays are controlled by the microcontrolier and
are powered by the 5V, 9V and 12V voltage regulators. An A1015 transistor was attact to
each relay to help in triggering the relay. Protective diodes were connected to allow for
the flow of back emf. The diodes are connected backwards so that they normally do not
conduct. Conduction only occurs when the relays are off, at that moment current ﬁies to

continue to flow and is harmlessly diverted through the diodes.

1k &
| L Al1015
i r—_{ |
| — * ~H |
N A S|
1k » e ‘N o
——] | N
{_4 1 DC !
. - o || :
Ly Ve | FAN
= w =
 E— »‘““—_I\A1015 g J —‘_
,,,,! | —
vee x /] |
| QI | |
i | P :
_..l\lf___rAIOIS = 4
iy
' Buzzer

Fig. 10. Circuit arrangement for the outpﬁt unit
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3.3 FLOW CHART OF THE MICROCONTROLLER PROGRAM

MOVE TO PORT 1 COH l

b,
ZERO IS DISPLAYED ON THE
7 SEGMENT DISPLAY

A
MOVE TO PORT 2 FFH

NONE OF THE RELAYS IS TRIGGERED

J

MOVE TO PORT 0 FFH

4 INPUTS ARE SET HIGH, NONE IS TRIGGERED

A

CHECKING

\A
AA A

A
MOVE TO ACCUMULATOR A VALUE OF PORT 2

l

DISPLAY A DISPLAY THREE (3) DISPLAY TWO (2) DISPLAY ONE (1) DISPLAY ZERO (0)
ON 7 SEGMENT ON 7 SEGMENT ON 7 SEGMENT ON 7 SEGMENT ON 7 SEGMENT
v
BUZZER IS v v Y
TRIGGERED WITH 3" RELAY IS 2"° RELAY IS 1°T RELAY IS NO RELAY IS
A 2 SECOND TRIGGERED (12V) TRIGGERED (9V) IRIGGERED (5V) TRIGGERED
INTFRVAI
IF VALUE YES
OFAIS

STILL FOH

NO
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Fig 11. Complete circuit diagram




CHAPTER FOUR
4.0 CONTRUCTION, TESTING AND DISCUSION OF RESULT
4.1 CIRCUIT CONSTRUCTION

This part of the project involves practically converting the circuit diagram on tt?,ne paper
into a rcal working hardwarcw. The first part cntitled verifying that the circ%uit was
working properly and this was done on a bread board. The work was tested in the
laboratory and the circuit was seen to work properly.

The main construction was done on a vero board. The electronic componerilts were
carefully connected together using the circuit diagram. Each unit was executed (;ne after
the other , after which all the units were joined together as a single working cons@ction.

The power supply unit was quite delicate during the construction, it was maéde with
great carc. After the complete construction the power unit was properly checked ii'or short
cicuit and unwanted bridges. |

The circuit constructionb involves the following materials and tools:

* Soldering Iron
* Soldering lead
* Jumper wire

* Microcontroller socket
* Plicr
* Digital multimeter
* Cuttin.g Knife
* Bread board

* Vero board

22




4.2 CASING CONSTRUCTION

The casing of the device was made with transparent plastic material. The choice of the

material was to allow the internal circuitry of the device to be easily visible and to allow

for holes to be made for ventilation.

> DC fan%

To AC mains

7 Segment
Display

> Power Switch

> Ventilation duct

Thermistor <—

Fig. 12. The Casing showing external components

4.3 TESTING

s

Device was pluged into igh ttin Diode ) [Current ﬂwm in the
AC power supply. came on. power unit. .
Warm Soldering Iron was After a while the fan came on | Fan came on at #omd 35%.
placed near the thermistor and a 1 was displayed on the
and a temperature sensor seven segment display.
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connected to a multimeter
was also placed near the

thermistor . .

Ileating was continued.

Speed of the fan increased and
a 2 was displayed on the seven

segment display.

Further heating was carried

out.

Ieating continued.

Speed of the fan increased
further and a 3 was displayed

on the scven scgment display.

Alarm was triggered and an A

was displayed on the seven

segment display

Speed change was noticed at

about 38°c.

Change was noticed at about

41°.

("hange was noticed at about

43°

Soldering Iron was

removed.

Speed of the fan gradually
reduced and the display
changed gradually from 3 to 2

to 1 and finally to 0.

Drop in temperatiure resulted
in the reduction m the speed
of the fan. The fan went of
when temperaturée dropped to

below 35%.

Table 2. Table of tests and observations?

4.4 DISCUSSION OF RESULT

The result of the tests showed that the aim of the work was achievéd. The

temperaturesa at which the speed of the fan changes were also establishéd. The

temperature response were quite slow to remove the switching error of the involved

relays. In reality the temperature of the environment increases and decreases slowly.

24




4.5 BILL OF ENGINEERING MATERIALS

S/N I'TEM QUANTITY | UNIT COST(N) | TOTAL C;OST(N)
1 12v Transformer 200 20(2)
2 Voltage rectifier chip a 50 50
3| Capacitors: 1pF,16V 20 205;
2200uF, 35V 30 30
4 | Light Emmiting diode | 7 10 10
5 Voltage Regulators 50 15(:)
6| Resistors: 1KQ 10 50_%
470 10 10
Variable 20 80
7 Themiistor 00 100
8 Diode: IN400O1 10 70
9 Relay 100 IOé
10 Buzzer 100 100
11 7 segment display 100 10(;)
12 DCfan | 250 25(;
13 ATMEL 89s51 1000 IOOb
Microcontroller
TOTAL 2,320 NGN
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CHAPTER FIVE
5.0 CONCLUSION AND RECOMMENDATIONS

5.1 CONCLUSION

The project successfully demonstrated the significance that the developr:.;nent in
electronics can have in temperature control. The project shows that temperature m aroom
can easily be regulated without the operator having to manually change the spéed of a
fan. The automated system helps to provide convience and is cost efficient as thie bill of
materials showed.

The circuit could casily be put into full scale commercial production at an ecoznomical

cost.

52 RECOMMENDATIONS
* An air conditioning circuit could be incorporated to regulate temperatures abd'.ve
which the fan cannot regulate.
* The device could be designed to control multiple fans.
* More than one thermistor could be used (o sense (emperature changes at diffet%ent

locations in the room.
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APPENDIX

COPY OF THE MICROCONTROLLER ASSEMBLY CODE

START:

MOV P1, #11000000B
MOV P2, #0FFH

MOV PO, #OFFH
CHECKING:

MOV A, P2

STATE :

CJINE A, #11111111B,
MOV P1, #11000000B
MOV PO, #11111111B
SJMP CHECKLNG
STATE?2 :

CJINE A, #11111110B,
MOV P1, #11111001B
MOV PO, #11111110B
SJMP CHECKING
STATE3 :

CJINE A, #11111100B,
MOV P1, #10100100B
MOV PO, #11111101B
SJMP CHECKING
STATE4 :

CJNE A, #111110008,
MOV P1, #10110000B
MOV PO, #11111011B
SJMP CHECKING
ALARM:

CJINE A, #11110000B,
MOV P1, #10001000B
MOV PO, #11111011B
ACT:

CLR P0.3

LCALL DELAY

SETB P0.3

LCALL DELAY

JB P2.3, CHECKING
JMP ACT

DELAY :

DEDI:

MOV R7, #08
DED2:

MOV R6, #250
DED: -

MOV R5, {250
DJUNZ R5,%

DJINZ R6, DED
DJINZ R7, DED2
RET
END

STATE?2

STATE3

STATE4

ALARM

CHECKING
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