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Abstract

This paper describes the design and development gfersonal computer based
temperature monitoring system that is capable of mitoring temperature of
surroundings and displaying the results on a persdreomputer (PC) screen

The design of the work involves a circuit that meass the surrounding
temperature using appropriate sensors and the sensutput is then converted to
digital signals after due processing and conditiogi of the signals. There is also an
interface circuit configured to make it compatibleith the PC hardware. This design
consists basically of a temperature sensing ciromtiose output is fed to the analogue to
digital converter which feeds the converted digitaginal to the interface circuit and PC.

The circuit was designed, constructed, tested aodnid to perform satisfactorily as
the temperature readouts on the computer screen rfites) were fairly in good accord
with readings from a standard liquid in glass thaometer. A much more detailed
comparism however between the developed PC — Bamseditoring system and a
standard liquid in glass thermometer shows a difece of £C which indicates that the
developed monitoring system appears accurate forgerature monitoring.

Keywords: Temperature monitor, personal computer, sensceantmeter.

1.0 Introduction

Temperature is the degree of hotness or coldneassabstance.[1 ] Air temperature is one of tleeneints of weather
that we experience directly. Humans are very sensio levels and changes in temperature becausbaties respond to
preserve heat if it gets too cold or shed heatgéts too hot.

Temperature is measured with the aid of a thermemmatd most temperature scales today are expréssgelree
Celsius {C) and the FahrenheitR). Fahrenheit scale is widely used in meteorolagg climatology as well as in United
States of America. On this relative scale wateefes at 3 and boils at 2I°F (at sea level). The Celsius scale is widely
used in the non-English speaking world and bgrgats. On this scale water freezes € @nd boils at 10T (at sea
level). Kelvin (K) is an absolute temperature socah which there is an absolute zero temperatuke.scAbsolute zero on
the Kelvin scale is - 273.26(-406°F) and water freezes at 273.15K. The degree sl(@bs not used on the Kelvin scale.
The Kelvin scale is used at extremely low tempeeataostly by physicists but rarely by climatoldgiand meteorologists
[2]. The ordinary thermometer when used as a madsudevice requires that an observer be presenhatsite of
measurement so as to be able to take record ofet@type variations with time. This implies that fbe period when there
is no human observer the information from the meagudevice is lost and can never be recoveredaBse of this fact that
the ordinary thermometer lack any form of relialfiemory, they cannot be used alone when high sagpdites and data
storage are required. This has given rise to #drfor computer based temperature monitoring systd emperature
monitoring is important in many applications andteyns as excessive changes in temperature catoldattimental effects
and failure of operation.[3,4]

There are two types of temperature monitoring sgstehat can be interfaced with the computer. Tdrey

(i) The Microcontroller - Based system, and
(i) The PC - Based system

Many previous research on temperature monitorirggesys have concentrated on the micro controllee@aystem,
because a high-speed data processing can be attigubis method. Nazlia et. al. [3] developedtalitime temperature
and voltage monitoring system for the purpose ohitooing and controlling semi conductor componeetides which are
heat sensitive in industry-based applications. fietotype involves the development of the softwarenonitoring
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purposes and a special electronic hardware desitmécterface with the external devices by using thicroprocessor
parallel port communication. Mahmoud, O. [4] andrNaerianto et al [5] developed a computer momigprilevice to
monitor air temperature, humidity and carbon diexin a green house environment using micro cdatroll A T 90S8535
CPU chip). The microcontroller receives data omegrhouse environmental conditions from a numbsepsors installed
inside and outside and transfers the data to aomh 8 PC via parallel port cable. This work concates on personal
computer monitoring system PC — Based.

The PC- based temperature monitoring system usss@erature sensor in order to be able to chexketmperature of
the surroundings. A sensor is a device that measauphysical quantity and converts it into a digirach can be read by an
observer or by an instrument. [5] The temperatamssr used in this work is LM35IC. This type ohser was chosen
because of its linearity and accuracy. The tentperasensor measures the temperature and sendaitihg voltage to
analogue to digital converter for processing [6,7]

1.0 DESIGN CONSIDERATION AND ANALYSIS
The design of the circuit of a PC-Based tempeeatuonitoring system can be broken down into fivénngaoups.
(i) Power supply
(i) Temperature sensing circuit
(iii) Analogue to digital converter (ADC)
(iv) The Interface circuit
(v) The control switch
1.1 Power Supply
The circuit needs a power supply of +5V for theitdigntegrated circuit (I.C) to power the circuiEor this reason a
220/12V step down transformer was used to poweciticeit.[8] The power supply circuit diagram isosvn in Figure 1.0
Output Secondary Voltage = 12V rms.
Peak Voltage Vp =122 = 16.9V
Peak output voltage from bridge Rectifier (VP.R)
VP.R =Vp - 2vd 1)
=16.9-2(0.7)
=169-14
= 15.5V
Were Vd is the barrier potential voltage of a @iodt room temperature and it is approximatelydtg for silicon.
An Integrated Circuit (1.C) bridge Rectifier RBP@®WA was used in the design and has the followpagi§ications.
RBPCG6010A Bridge Rectifier
Output Current = 6A at 5C
Current surge (maximum) = 125A
Reverse voltage VRM = 100V

Ripple Voltage= % (2)
WherelO = regulator Output Current

— P _ 1o
V, = Ripple voltage = Py

Fori0 =200mA, Vr=1V, F =50Hz

C, = 22X _ 5 002F = 200QF
2 X50 X1

Thus a capacitor with at least 2@@@nd working voltage of 16.9V would have been rekdBut the one chosen for the
design is 25V, 2,200f because of its availability. In order to get tleeded regulated voltage, 1.C voltage regulator was
used in the power supply.

Regulator data: 7805

Maximum Input Voltage = 30V

Maximum Output Voltage = 5.5V

Drop out Voltage =2 V

Operating temperature 2@ — 1560C

The power supply circuit is shown in Figure 1.0.
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220/12V A.C D3 D4 c1

Figure 1.0: Power supply circuit

2.2 Design of the Temperature Sensing Stage

The temperature sensor chosen for the desigme ipapular LM35 IC temperature sensor. LM35 isradhiterminal
integrated circuit temperature sensor giving adineltage output of 10mV per degree Celsius. ke in two versions,
one operating frofiC to 100C (DZ version) the other is from -%D to + 106C (CZ version).[9]

These devices are housed in TO-92 plastic packagggrovide a low cost solution to temperature mmeasent. Ideally
suited for ambient temperature measurement suphoailing cold junction compensation for thermogles.
2.3 Design of the Analogue to Digital Converter (AD)

The analogue to digital converter function is émwert the analogue voltages from the temperaemeas and that
from the supply voltage to digital information. &type of ADC of choice is one that can outputitifermation in binary
format. The ADC 0804 fits this type of ADC of chei The analog to digital converter stage wasgtesi using a dedicated
ADC chip ADC-0804.

2.4 Design of the Interface Circuit

The interface circuit function is to connect theput of the three sensor stage units to the coenadrallel ports.
The interface circuit is basically made up of afbutircuit. The buffer used for the design is théLS244 TTL (transistor —
transistor logic) chip. It has eight buffers and-layout.[10,11]

25 Design of Control Switch

The control switch consists of a transistor retayitch arrangement that is activated whenever #ielisit is

exceeded.
Relay specification
Relay resistance = 400
Relay operating Voltage =12V
. V__12
Operating Current, |CE_—ZE 3)

Ic= 30mA
The transistor is the C945 NPN type.
2.0 OPERATIONAL PRINCIPLE OF THE PC-BASED TEMPERATURE M ONITORING SYSTEM

The complete circuit diagram is as presented infei@.0. The power supply stage consists of #esformer TI,
bridge rectifier DI-D4, filter capacitor Cl, and 0% voltage regulator. The transformer steps ddwenrhains voltage of
220V to 12V ac. The bridge rectifier rectifies theto dc. Capacitors,@s a filter capacitor to filter off ac ripples the dc
voltage. 7805 is a positive 5V voltage regulat@amt to supply a constant 5V to the circuit.

The main control circuit starts with the PC pailghbert which is an interface between the PC ancctvrol circuit.
The temperature sensor used in the design is thenPerature sensor LM35DZ. The function is ibagives an analog
voltage output per degree change in temperatutgs vibltage is then converted to digital data by #DC 0804 analog to
digital converter. This information is fed to tReC via the parallel port. The PC sends contuidepto enable a transistor
relay switch to control a fan whenever the set terafure is exceeded. This analog voltage froms#resor is fed to the
ADC chip IC1 to convert it to digital as binary whiC2 serves as a buffer to drive the parallet.por
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Figure 3.0 Complete Circuit Diagram of the PC- Base monitgsgstem
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3.0 Construction

The construction work started immediately after ¢benpletion of the design calculations and selectibcomponents.
The components were initially set up on a breaddbtatest the circuit before being transferrethsVero board.

The breadboard stage started with the connectitwotbf temperature sensors, followed by the anaatidital converter
(ADC) circuit. The ADC data output were then cocted to the PC parallel port cable DB-25.

The power supply stage was finally connected aftaking sure all other stages and their componegt® wightly
connected. Each stage had its components moutmding to the circuit design specifications. Tagout of the
components was carefully done so that the ciraiit work as planned. Each of the stages and tbeiponents were then
connected to the others using jumper wires. Alhes were set up according to design. Power wagdied to the circuit
and the appropriate tests carried out, followedheyvisual basic code development and careful dghgg

After the circuit has been tested and adjustmarade, the components were then transferred todhe board for
permanent soldering. The soldering work starteti thie power supply stage since it was needede&ting the other stages
of the design. The power stage was followed bytémeperature sensor stages, analog to digital ctervADC). These
were connected to the PC parallel port. With tliecod a multimeter these stages were confirmedednbgood working
condition. Care was taken during soldering to emquroper soldering joints and portions of the apstrip-lines that
needed isolation were properly isolated. After¢bmplete construction work the unit was tested.

4.1 Casing
The completed circuit was placed in a white PV@stit box and sensor leads for the parallel pabiec was
brought out with power switch and power cable.

4.0 Results And Discussion
51 Components Test Results

The testing was done stage by stage as eachaiagtuction was completed. This approach is agst enables
one to quickly identify stage that are not workprgperly and be corrected.

5.2 Performance Test Results
The performance of the developed PC- based tetyperanonitoring and that of the standard liquidgiass
thermometer were compared and the following resudte obtained.

Table 1.1: Comparism between PC- Based Temperature Monitoringystem and Liquid In Glass Thermometer.

Date Time of the day PC- Based temperature Liquid in glass Difference
monitoring system°€) thermometer°g) (°c)
20" September 2009 12-1pm 324 324 0.0
1-2pm 33.5 33.0 0.5
2-3pm 33.5 33.5 0.0
3-4pm 314 31.0 0.4
4-5pm 314 314 0.0
5-6pm 30.5 30.4 0.1
21st September 2009 12-1pm 28.0 28.0 0.0
1-2pm 28.0 28.0 0.0
2-3pm 29.5 28.0 0.0
3-4pm 29.5 29.0 0.5
4-5pm 28.5 29.0 0.5
5-6pm 27.0 28.5 0.0
22nd September 2009 12-1pm 27.0 27.0 0.0
1-2pm 27.5 27.0 0.5
2-3pm 28.0 28.0 0.0
3-4pm 30.2 30.1 0.1
4-5pm 29.0 29.0 0.0
5-6pm 28.0 28.0 0.0
239 September 2009 12-1pm 30.2 30.2 0.0
1-2pm 30.2 30.2 0.0
2-3pm 30.2 30.1 0.1
3-4pm 30.0 30.0 0.0
4-5pm 30.5 30.2 0.3
5-6pm 29.0 29.0 0.0
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5.3 Discussion

The developed PC- Based temperature monitoringesystas used to take measurements at a house lanaséidko
area of Benin City, Edo State for Four Days, Septem20" to 23% 2009 between 12 noon and 6 pm daily. A standaeddi
in glass thermometer was also used to measure tatape at the same venue on the same day andTimeotal difference
between the two measured values for four days meamnt were computed and found to B€ 3 This indicates that the
developed work is sufficiently accurate for tempar@ monitoring.

5.0 Conclusion

In this work a PC- Based temperature monitoringesyswas designed, constructed and implementednltbe used to
measure temperature of surroundings at any timeeriWhis installed, it starts working. The resut® displayed on the
computer screen. The work differs from the presiowork done on references 3,4 and 5 in that it do@suse a
microcontroller but still can be used to monitarreunding temperature accurately.

A comparism of the developed personal computegdbazonitoring system and the standard liquid isghermometer
shows minimum difference. This indicates that teeedoped work is sufficiently accurate for temperatmonitoring.
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