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Abstract 

The design and construction of a \\eather acti\ated \\ ind~)\\ i" de"crik,1 ill thi, 

project. The project is intended to resrond to vcr: harsh \\cather cl)llditiclll" 'Lk'h \\ Illc! 

and every other household equipment. Comparators are Cll l11KCtcd to the \\ 11lc! dnd 

rain sensors to compare voltage \vith a set reference \ultage, The control and logiC 

'unit receives this signal and rrovidcs the proper timing and cuntrul llperati(lll 1lC\:d,:d 

to drive the electromechanicalmutor rcsponsible tor cll)sing the \\ ind,)\\, 
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Chapter One 

Introduction 

1.1 General Introduction 

The major benefit of technology to mankind is the ability to achie\'e a hard task \\ith lillie 

labor input. Man's innovative spirit and need for elegance has al\\'ays pushed him ttl till' 

extreme trying to make things much more beautiful and casler tll usc, I he qUt::-,1 1\11 

beauty and elegance has made today's architectural designs much more cllll1pln lil~111 

they use to be in years past. then:by creating a need for cllmple\ 11OU~eh()lcI,k ... i~Il" I illl,' 

operations are now automated for ease and efticiency, Domestic automated al'l'li~llll"'" 

are making household activities faster. more accurate. more reliable and most,urall ~~li'cr 

Ill]. Throllgh research and more study on automation. simple circuits can 11\1\\ 1'\.'11\11111 

better than previolls complex circuits and also production cost reduced l1ukil1~ tl1\.'lll 

cheaper. Recent studies have also shown that 50% of the world's hazards \111 buildil1g~ 

and prope~·ties are caused by heavy wind pressure and raint~lli. Small scale \\ inc! and 1'~lil1 

I 

also has a Ihajor devastating effect on household propertil's ane! \\ imltm" :ll'l' 11lL' 

gateways for such weather conditions [12]. It is a C0I111110n practice tl) CkN' \\ 1I1dt l \\:-, 

I 

during such harsh weather conditions and this is done m:lI1ualh \bl111;lll'l'hl 'I,';' ,I, 

,disad\'3lltage especially when the building has multiple IlU\II:-', 11h:I,,'I\lIl' til\, ii",; ,,'I 

maximum security against environmental hazards such as rain lll' \\ind t\l 1'1,,'\ ,:Ill 

damages to household appliances is a th:refore needful. The (k~ign (If Ihi, 1' 11 11.',') 



ensures maxImum security to properties against harsh \~-cather conditions_ A \\indo\\ 

fitted with this feature enjoys a touch less satC-\\ indo\\ upcral1,)n 

1.2 Metbodology 

The method en1ployed in the design and conslrueliun ul a \\cather ,1([1\.11,:-1 \\llld,,\\ ," 

I 

based on the principle of conductivity of water and also thc principle of ekctrull1~lgl1ellc 

induction. TI,1e water sensor unit and the \vind sensor unit employ these ll1ethuli:-, 

- -

respectively _ Signals generated at the output 0 r the sensors are com pared b: ~I (, )1ll1'~1 r, 11\ \I 

I 

and a logic control unit w-hich in turn drives a motor used to oper::lte the \\indp\\ 

1.3 Aims and Objectives 

The project is aimed at the design and construction ora \\cathcr acti\~lll'd "in..!,)\\_ \\I::Jl 

responds to harsh weather conditions such as wind or rain for safety. and to prCh'nt 

damage to properties. 

1.4 Motivation 

This project was motivated by the drive to solve one 01 the probkms createLl [I: 11M:--11 

weather conditions such as wind and rain. ha\-ing in mind the need to md~L' tilL' ,-k~I,:211 

a~fordable considering the Economy and the purchasing power of the people_ 

1.5 Scope of the project 

The scope of the project involves the usc of a water sensor which is a mctal l'r()bL' llul 

detects water and also a wind sensor. A fan is attached to the generator to ProdUCL' thc 
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required mechanical rotation. Both outputs are connected tll ~l c(llltr,)1 Llh:h :llhl ,I l',lJ 11'"1 

oscillator which drives the motor that close the \\indo\\, 

1.6 Sources of materials used 

Materials lIsed tor,the project were sourced from the lucal elcctmnlc~ Illarkr:l III \111111,1. 

Construction of project casing \vas also done locally, The kno\\lcdge of e\perieIK'ed 

electricians also aided in the completion of the desigl1, Journals. te\tbook~ and abll Ihr: 

World Wide Web (internet) were also helpful in sourcing for i-nformatlonl 
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Chapter Two 

Li tera tu re Review 

2.1 Historical Background 

A lot of people prefer wood shutters for their \yindows o\\ing to its durability. cl~hsic 

look. and low-maintenance appeal. Windows ha\e been .1 st~lllddrJ Ii\. ! llf",-' ,111 Ill, ,~! 

historic buildings. It is a \videspread belief that \\indo\\s \\cre first Ill~C,-! in ~llki'-'l1t 

Greece to give ventilation. protection. and light control in the hot em·ironment. Those 

, 

windows are believed to have been constructed with fixed louvers made froll1.m~lrb1c 

As time passed. the concept of \\'indows went to the i'vkditerranean and e\'cntually spread 

to nearby places. Wood soon replaced marbk and deSigners de\ duped 111\'\ dl~k J,ll!\ ,:1 

shutters to control the amount of light and air that entered thc rollm IS, 

The general function of a \\indow is to all{l\\ light Lll1d \ entiLtli\.ll1 lu C\.lI11C Ill. 1,11l\ ,-'I <.:,,1 
~ , ~ 

shutters can ,he closed to decrease the sun's heal \\hile allu\\ing 11.11 \C11lil.l!i,,// ,I/I,-i 

privacy. should the need arise. When the louvers arc pointed d,ml1\\ards. lill'\ C~1I1 "ill',i 

I rainwater. Solid windows c\'en protect homcs from 111~l'(1 

In medieval Europe. rectangular \vindows with solid shutters rr~l111c,-! h\lu~l'~Thl''''-' \\ ,I \. 

closed with the use of a large iron bar for added prat\?ction and seCUrIl\. Durin~ thl:' 

Tudor and Elizabethan times. the more expenSIve glass \\indo\\s \\ 1:'1'1:' ll~cd ~lI1d 

reserved far the upper half of \\indO\\ openings. \\'il1d\)\\~ \\~l'l' ~till ,-'I \I """cl \\ i!1i 

shutters. , 

During the tifteenth century. hinged glazed sashes started replacing solid shutlcrs. alh:r 



", 
~ i eighteenth-century England saw the emergence of ,vindow shutters and l11oldin~:-. ,I:-> mai!1 
i~ - ~ ~ "I 

Idecorative elements in small hOLlses. The increasing liSt? of \\ood cun-;trucll\l\1 111 tll'-' 

I Victorian period was followed by the popularity of using shu-tters olltdoors \~'h\.'n "1',lin 
1 
1 f colonized the America. they brought shutters to the Ne\\' World. Traditional shutters 

J found in Ne\\' England have their roots in FI1!.!land. \\her\.' 11,11'1'1)\\ ,-'I' 1\ HI\ ,-,r~ \\ ,-'1,-' l!,<,1 
j I ~ ~ 

I I 
J It was not that long ago that motorized windo\\s and doors \\ ere considered tl1,-' :->1 lk 

~ preserve of theatres. cinemas and auditoriums. In recent years ho\\t?ver. attitudes 11:1\ C 

I ' 
& f 

j changed. Electric doors and windows within the home are becoming incrca:-'II1~I: I'll l'lIlelr 

! I with advancement in technology ll3 j. With the currentbl.)om in the l Cllnstrllclillil \ll 
1 . 
~ I quality loft-style apartments and houses, it is not unusual to lind several or slI;:h dl1\lrS 
f , 
i and windows in one area, To close or open these on a daily basis especially'in a mulll-
} I .. I . 

'I storied building is tedious and impractical. leaving motori~ation an ideal solutinn, 

lin the early 90·s. the Windo\vs and Day lighting gwup. I lllldllll. i'i''-'''l'llk,! 'I:'e 
I ' 

1

1", for ~,"sl11art"· highly etTl~ie:1t dynamic Wil1d()~\' thatmaximizes solar heat ~ait1 during thl' 

, heatmg season and 1l111111111ZeS solar heat gam durll1g the coolln~ -;easun 111 I\:~kkllllc:l 

f buildings. The prototype dynamic windO\\ relies un an internal shade. \\ hlch d'-'lll,\\" 

1 

j automatically in response to solar radiation and temperature. ,This prototype \\:lS built ~\t 
! I Lawrence Berkeley National Laboratory from commercially Cl\ailable "0 IT-til\.'-sh\.' 1 1-' 

f components. ft is a stand-alone. stand:ud-size product. so it can he' easih inc;ulkd !n 

I place of standard wi ndo w prod uc lS (14], I The prototype was constructed using a C"111!1lCrC iall\ '" all,," Ie, 1 hle,"[,,, ", ,II e", , " , 

• clad wood window that contains ~l single pleated I:lbric slnlk h,-'t\\\.'\.'11 1',\k'IWI J,Il,!,I, 
f 
~ 

I 
¥ 
i 
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l 
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1 
! 

glazing and interior single glazing. The c:-:terior uouble gtaling l'n(to~e:-; argll\1 gd~ Ii II 

The cavity side of the double glazing has a spectrally seiccti\c hm-F cOJting. \\ hi(h \\ ~\" 
I 

standard on the ready-made window that was used for the prototype but \\(llIld 11\)! be 

appropriate for the final design because thc spectrally sdectiw coating limits the anh)lIl1! 

of solar heat gain through the window when the shade is open. thereby limiting the 

window's effectiveness for offsettin!2, heatin!2, loads durin!2, the \\ inter. The :-;ll1L'.k L'.1'\/II1L'. 
......... '- <' ........... '-

on the room side of the window unit has a durable high solar gain lo\\'-l coating (011 the 

surface that faces the built-in shade). The single glazing is remo\'abk so that the "h,\lk 

can be accessed in case of malfunction. To the standard \\ 1I1du\\ \\ \tli bull\-II] ~k,,!, 

computerized controls. sensors. and a 12-\0It direct current (D.C) mutur tll ,Iri\ \.' ~h" 

shade was added. The computer electronics (a circui~ board and chip and a rC~ll-timl:. 

Java-based microcontroller). sensors (including a digital thermumcter ,ll1d ~\llar ,ick(\\ II I. 

and motor are embedded in the window head rail. 

I The computer employs a control algorithm that raises and lowers the shade in response' to , 
1 

i 
t 
f 

sunlight and temperature after the building occupant initially acti\'ates the shack (or till' 

day. For example. once the shade is opened manually b: the occupant in the I1hll'l1ill:-. it 

is raised and lowered automatically during the day in response tn inCl'ea:-.ll1;2 ,1I1d 

occupant to oven;ide the product' s current setting and rai:-;e ur k)\\ er the shade ~\t \\ ill .. \ 11 , 

example of a typical operation cycle in response to chanuinu \\eather condi\i\1l1~ llllril1!..' - - , 



a) In the morning. the shade is do\\'l1: the occupant pushes the o\erri\.k bUltlll1 .• 1Ild til\.' 

shade rises. 

I 

are warmer than 78 degrees Fahrenheit (f): the shade automatically Io\\l'r~. 

c) In the afternoon. the temperature falls below 7-.+ degrees F: the shack rhe~ 

autoinatically (because solar gain through the window lS unlikelY to' add to the 

interior cooling load under these weather conditions). 

d) In the evening. darkness falls. and the shade automatically drops to pnnidl' l'ri\:l\.'\ 

and nightti me insulation [1-'+], 

I 
I 
I 11'1, 

: I I I I .- I I ,~ -
-I I 

1n,I"t-E ' l~;'IIIIl:l" - I : '.,','1 .... ' ~ :. 
--I - - 1 

I 
I I 

I I 
IQ.,\-E l;.1~·r 111.:-" -I I 
If)Slll.HL'd qld'Hl',j I I 
1111!tIIGI I I-

I I ;,,: .... , . ;'-
~ - I I IJt ,I 

{1lum:nUI'1-ct;:;l1 

\-\'OQtJ tr;~l11e 

. ~ 
E'(TEt~l(\h' 

·'l It: "\1 " 

Fig.:::.1 Schematic of dynamic windO\\. 
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Chapter Three 

Design and Implementation 

3.1 System Design and Analysis 

The project design is categorized into the following sub-headil1gs: 

,. Power Supply Unit 

,.. Water Sensor Unit 

y \\lind Sensor Unit 

,.. Comparator Unit 

,.. Logic COlltrol Unit 

,.. Window (Load)Unit 

! 
! I 3.1.1 Power Suppl)' 

1 Most electronic 'devices utilize a direct current (D.C) voltage supply for operation. The 
I , 
~ 
I 
! I 
l! 
" 

" 

mains electricity supply in Nigeria is alternating current (.-\.C) at a voltage or~~OV-~-m\' 

and must he converted to a D.C supply or the required \ alue, lhe u:--,-' ul l~dlk'lle, ,," ,I" 

I alternatiw power supply to the rectification process. Ilo\\e\ er. it ha~ :-ill 111,-' di:-'ckl\ dlll,t,=",-" I which includes: limited lile span-this results froill the manner In "hieh Ihe inlern,,' 

j resistance increases 'with age thereby deteriorating the bdtlel'\, It e.lllll\ ,t '.1",1 
J ,. 
f amount of current used by most electronic devices for a long time as the ballen j:-. 

I 
1 quickly drained and this becomes inefficient. hence an A.C to' D.C cC1I1\'ersio~1 is OOI1C b~ 
j 
I I I the power supply unit to avoid these inadequacies of the battery. 

8 



.1 

The power supply unit consists of transformers. a bridge rectifier. ~l tiller and ~l \()It~\g" 

I re1!ul~tor which all function together to transform the A,C voltage supply from the mains 

into a regulated D.C supply as the output nt' the rower sLlp!,h unit 

INPUT 
~,... 

RECTIFIER FILTER REGULA TO~ 
..)v 

----tl TRANSFORMER H H ~ ~ I 

AC 

Fig .3.1 I Rillel-. diagram oftht: flt1\\t:r 'lIl'ph lIIlI\ 

The input A.C supply voltage is a single phase \'oltage ubtained t'rl1l11 the nuill:-- :-,ul'i,i\ \I! 

PHCN with a value of220V. 50Hz. 

3.1.1.1 The Transformer Specifications 

This is the stage of the pow'er supply unit that invoh'es ther~duclinn (lfl thl'\ (. \I)ILI'~\.' 

value to a lower value of l1V A.C with the aid of 1..J.OV '11V transformer Thl' ,'IIIT\.'111 

rating is about 500l11A which is enough to drive the entire circuit \ tr~l11..,j'()l'llll'!· I, ! 

electrical device that produces physical rdation bet\\een the 1..J.OV .·\.C main .1I1d thl' 1,':--1 

, 

part of the circuit. The only link is by means of magnetic tlu:\. thus l'liminating thl' I'I"k,I!' 

dectric shock (6J. 

There are basically 1\\0 types of transfllrmers. 11~\lllej: ~ SlcP-LiP and ~tl'p-<.h 1\\ Ii 

transformers. The step-down transformer is used and consists of \\\0 \\inciing:-- (cull~). thl' 

primary winding and the secondar) \\inding. Figure ~~ :--h(l\\:-- tlh.· ... ii(li' 

transformer. 

9 



AC INPUT V1 N1 N2 V2 AC OUTPUT 

Fig 3.~ Step- dowll Transformer circliit s:1l1bol. 

The transformer data is given as V I (input) == 240V 

V:.==12V~ 

I:. = 500mA 

Frequency f = 50Hz. 

The ratio of the primary to the secondary voltage is equal tll the lUrIl:-, r~ltl\1 \11 11l1I1Ih\..·1 "; 

turns o(the primary winding N, that of the secondary \\inding 1\2 of the tranSI()}'Il1CL ! ill..' 

primary and the secondary voltages are related as follo\\ s: 

V ,IV 2=N, fN2 
I 

=240V/12V 

=20Y 

Turns ratio N, :N 2=20: I 

MU!.!lleto motiw force (1111ll!') 

12=500mA=0.5A, 

10 



==0.5120 

=25mA 

Also. power input =power output 

25mA x 240=6W 

3.1.1.2 The Rectifier Specifications 

D.C signal \vith the aid of a rectifier circuit but the full W:l\C bridge recliner cilUIIl h 

lIsed for this project. It consists 01" four 1 N-WO 1 dimk~ arranged ~b ~hll\\ 11 ill li:;Ui ~ , 

below. 

V2 

OUTPUT FROM TRANSFORMER 

Fig 3.3 Full-wave rectifier circuit diagram 

A 
.-------. + 

V OUT 

RECTIFIED SIGNAL 

B 

During the pbsitive half cycle of the secondary \·oltagc. di~)Jc5 0::: anJ D-l ~In: J"l)\"\\ ,Irel 

biased. current tlows through diode 02. terminal A. terminal B.(ti1roLlgh a load CllnnCl'lL'd 
I 

at the output terminals). diode 04. during the negatin? 11:111' cycle nf the input \ ()11:l~."· \'''' 

11 



I 

~ load conn~cted across its terminals AB in the same direction as 5110\\'11 ahl)\C (i.e. 1'r\lm 
; 

Point A to B).This circuit achieves the aim of making current !low in one direction \)nl:-
. I 

(D.C) irrespective 9f the positive and negative half-c) cks l.ll the lllpUl ::'l~nai. I h,,: 11,,:·\1, 

secondary voltage ora transformer VI'S with PIV greater than 67.88V is chosel1. 

3.1.1'.3 The Filter Specifications 

The tilter circuit forms part of the power supply unit so as to minimize the ripple cunkI1l 

of the rectifier output. The output \olta~e \\:.l\e!'(lrm \)1' ~l I,,:..:till ... '! pL\kltill~ 1,,-,-,,,,,, 

both D.C component and some A.C components called ripples and this \~ p .... \)t' \'lIli1l11 

signal is not suitable for driving electronic circuits [:21. The filter circpit recci\'i.:.'s D.C 

signals as input and tilters out or smoothens out the pulsations in the inpllt. Thel'l' arl' 

various types of tiltering circuits but the simple capaciti\e'filtcrin~ is ad\lii\(d in th,,' 

The shunt capacitor bypasses A.C signal present and this effect makes th .... (lLltPLIt tll 

almost assume a pure D.C level. The capacitor char~ .... s dunn~ the diud .... cllnn .... cll,lll 

period to the peak value and when the input voltage Ldls belo\\ the \alue. the cap~ICI\ll\' 

discharges through the load so that the load receives alI;1Ost stead) \ultage. 

3.1.1 A The Voltage Regulator 

The introduction of n voltage regulator in the power supply unit is necI'Ss:1I': .1n m:linuin 

a constant voltage supply or I:2V regardk~~ llr the \~lr:il1g \\)It;t:::,,' \,1 "''''Ii' 
, "I " 

change which can calise irregular sLlpply In l1ther \\nrd:'. ~l \\)ILl~l' r,:~lIl,!I'~ 

l~ 



I 
I 
I 
j 

that holds an output voltage at a predetermined value regardless of the ('hange in nurmal 
I 

input or changes in load impedance, 

Volta(1e ree.ulators mostlv come in a three terminal PJckage: one input terminal. UIll' 
C'..... .. 

output terminal. and a ground terminal. The 7805 \oltage regulatllr 1(' chI!' J~ lI:--,-'c! I, \ 

\'oltage with a wide range or voltage input and \'arialions in luad current. 

A nOOJ.lE is connected ·at the output terminal of the regulator to tilter any ripple leli on 

the supply line, A power sw'itch is used for opening and closing the circuit. :\ power 

indiptor which is a light emitting diode shows that the (ircuil is :l(ti\e, 

Fig 3.5 Po\V~r indicator diagr;lI11 

For the rated voltage and current of the light ellliltin!!,' diode at 2,7\' and ,~Il1.\ 

respectively, the following calculations \vere made to obtain a rated \'alue for resistance: 

R=VoJtage across the resistor/Current tlowing through the resistor 

R= VCT-Voltage across the LED/Current tlmving through ihe LEI) 

R=5-~, 7/3 x 10'3 

R= 2300n 

Figure 3,7, shows the filter/regulator circuit. 

13 



F 
l 

+ 
2200uF-25V 

POWER 

SWITCH 

3.1.2 \Vater Sensor Unit 

5V REGULATOR 

7805 

GND 
1K I' 47uF-16V 

~lED 

1 
16V 

Fig 36 Filtl?r J r~glllat0r circuit 

The water sensor unit involves two closely placed metallic conductors. pue to the iunic 

conductivity of water. electric current nows from one metallic probe to the other \\ hen 

bridged by water. The conduction is poor as compared to metallic material~ that deal \\ ltil 

electrons. 

x 

~--------------------()~------

~--------------------()------
y 

Fig 3.7 A silllpk illustration ofilldal probl?s 

l-t 



water 

E 
~, 

lectnc curre,-n_t _fl0-l-___________ -, 

~f----
~~---------------~ 

FiS 3.8 Electric current conduction lhrvu:,!h meta" 

One of the terminals is usually placed at a relatively more positive voltage than thl' utlh:r 

which is usually connected to an amplitier to put the resulting \oltage or signal \\orkahk. 

In this circuit. the water probe is conneckd to the non il1\erting input or the l'lIIl1P~\Idll)r 

The contiguration serves as an electronic detection of \\~\ter. 

3.1.3 Wind Sensor 'Unit 

The wind sensor unit is designed to detect high air/wind pressure. High specd· \\ inc! i" ~:l .i 

very high pressure and serves as the input of the circuit. The circuit j" dcsi~ll<..'d !ll ,kl . 

such high pressure wind capable of causing hazards and closes the \\ indu\\ ~lllIUl11alil.,li h 

The wind sensor is a small D.C generator. Based on electromagnetic induction. CkClri( 

current is,generated in a coil that periodically cuts a magnetic tield. The constrllcti\111 

consists of a small fan connected to the D.C gcneraluL "il1 ... l spec ... l i:-o --:,lil\ ... '1k" ,,' 

mechanical energy that drives the D.C generator. The \\inc! speed is dire~th prllport1l111~li 

to the corresponding electric voltage at the output of the dc generator. The magnitulk lll· 

the outp·ut voltage shows a direct relationship \\ ith the" II1d speed. 

15 



pi 
: 

Fig 3.9 A simple illustrJtion of the \\ind detector 

For better detection of critical wind speed. the output ul the de gener~lll)J" h C,1I111e\.:lcLi It '.1 

3.1.4 Comparator Unit 

The comparator is designed for use in level detection. 10\\ !eye! sensing and mell1ur) 

applications in consumer. automotive and industrial applications. The unit is required ror 

referencing or comparing the outputs b'om both \\ater and wind sensors. The 111,\1n re~I:-;\)11 

is that a particular output value is responded to by th~ sensors. The technique alhm:-; ~l 

particular input signal level to be dctincd as being hazardous and the \\ inlio\\ c!tJ:-'\..' 

immediately. 

The comparator in lise is the LM 339 Integrated circuit. It holJs four inclcpeml.cnl unit:-. III 

which two are' used this particular circuit. Each unit has t\\U inpub (il1\ erll11g ,111d 11,111-

inverting) and a single output. The output hcha\'es in digitc11 mock ((~ tIll' ilWlll" I h". 
I 

terminal is either logical 1 or 0 depending on the condition uf the inputs. 

16 



OUTPUT 2 1 14 OUTPUT 3 

OUTPUT 1 2 13 OUTPUT 4 

vee 3 12 GNO 

-INPUT 1 4 11 +INPUT4 

+INPUT 1 5 10 -INPUT 4 

-INPUT2 6 

+INPUT 27 8 -INPUT 3 

TOP VIEW 

Fig 3.10 Pin arr~1\1gement of the Li\1)39. 

The output of each comparalor is logical I whent:\er the \ ultage Lit the 11\111- 111\ lT1Ill~ 

input Yin (+) is greater than the voltage at the inverting input Yin (-). But the Cl111ciitiull is 

different whenev~r the voltage at the non-inverting input VinJ+) is equal to ,?r less thall 

the voltage at the inverting input Vin (-). l\\o comparaturs elre u:,eJ 111 thl.' lk':-'Igll. lilk "'. 

I each s~nsor. Their inverting inputs Yin (-) are rdcrenct: pllll1ts luI' a lXlrtlcuLtr rc~pulhl 
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WATER SENSOR 
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I I 

vee 

COMPARATuK. b 

Fig 3.12 Compar,ltor unit for till? \\Inu s<.:nsur 

The two comparators are referenced to 2.5 \'olts \\'ith t\\O separate 1 ()KO r\;':-;I~l()r" 

forming a potential di\'ider across the 5 \'olts Vcc. 
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5V 

10kll 

TO THE INVERTING INPUT OF COMPARATOR r- . 
I 

Fig 3.13 Potential divider at the inverting input nfthe comparator. 

The voltage at the inputs put the initial output conLiitiull ,-)1' the '-·UI11P,II,lt\JI~ .Il i\,::-,~,,: 

But detection of water and severe wind reverse the outputs logical to I.this sho\\5 a 

particular non -inverting input Yin (+) is greater than the .].) \·0It5 reference at the uthe!" 

terminals. A 10 KD. resistor is specitied by the Uvi 33 l) Integrated clrclIlt·:-- dClld :--11,-·\.."l \\\1 

the output. The two outputs of the comparators are fed into a :2-input OR gate. The UUljllll 

of the gat~ is tonnected to the control logic unit. 

, 
\..\'11,,\... ... ,"-,,; 

output urthe in put transduc.:r. The oth.:r input. the il1\ertil1gil1j'lll \\111'-1 I, i~·cllill-,:' 

referencing the comparator. 
I ~ 
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INPUT TRANSDUCER r--

"-
/ 

COMPARATOR 

"- LM339 
/ 

REFERENCE INPUT r--

I 

Fig 3.1-1 Blu(i, di~\gr~\!1ll\ftil<: lllll1il.1I,lt\11 Lilli\. 

In th~ above diagram. th~ rckrencl' input is usl'd to place thc in\'crting inplit \'in (-) \1" 

the comparator to a particular voltage. Thl' initial conditi,)11 ,)1' the cpmpar~lI()r" ()Ulfllli h 

at logical 0, This is becausc the n:tcrencc \'oltage should he greater than the \)utput "\\IIi. 

the input transducer. But at high vibration amplitude, the \'oltage at the non im\:rting 

input Yin '(+) of the comparator is greater than that or the il1\erting side. Ilk' result I" J 

I high lbgical level at the output of the comparator to signit\ a critical \ibrall,)),\ k\e\. 

Through the reference input. the sensitivity or the setup can be altered. 
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Fig 3.15 Comparator circuit. 

From the above diagram. it can be seen that R3 and R-l are connected in seric~ d,-TU:--:-- tl1,-' 

5v power supply from the 7805 regulator. The resistors share the \Ollage. That is l':lei1. 

has2.5Y. R4 is a variable resistor: its output can he \aried \\ilhin O-~.~\' r~\I1~,-' 

Therefore. the inverting input Yin (-) of the comparator can only attain \lllwgL' \\ ili1l11 111\: 

range ofO-2.5Y. At vcry 100v voltagl: the rl:sponse ofthl: Jc\icc to \ihration IS \cr> high. 

The reverse situation occurs at very high rckrl:nce \oltages.R I also used in dropping tl1\: 

voltage across R2 (the input transducer).R5. 10 KQ is specitied b: the L\\ 339 ll1tegralcd 

circuits data sheet. It IS required because the output of the c()\11par~llur h d\1 llpl'\\ 

collector. 

3.1.5 Logic Control Unit 

The control logic unit is designed to respond to logic (lutrut ti-(1111 the C(~I~I!~:l1'lll'r II,. 

main purpose of the circuit is to process the required signal needed to clus,-' thl' alr,-\\\.I: 

opened window. Two integrated circuits are used in this unit namely the -W 13 B COllln)1 
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latch and the '+060B oscillator/timer. They work together In performing a \\ ell 

coordinated operation at the output of the circuit. 

3.1.5.1 ~013B Integrated Circuit 

The '+013B is designed with t\\O identical. imkpemil..'nt dat~\-t:pc nip-nUI'~ I ~I(h 111\'-

present at the data input is transferred to the Q output during the positiw-g011lg tranSl!\(ll1 

of the clock pulse. Setting or resetting is independent ut lhe dud. and i~ dCCUllIpll:·,jI __ 'd ".' 

a high levd on the set or reset respectively [101· 

4 

3 

5 

6 

10 

11 

9 

8 

VDD + 

14 

7 

VSS 

Fig 3,164013 B Functional diagram, 

II 
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Any of the input sensors carrying logic \eye! 1 set th~ 70 J 3B \\orking tlmJugh th-: dt\t~l 

input pin sho\\'n above and the circuit is enahled alh1\\in~ th-: IlW\\)\ ,-1\ :h~' ,\~:::, 

function, Resetting is after ~1 period of time with the ::lid l~fth(' -l()(,nn 1)~Cill!l,'" ';'''.'' ,. I 

this disenables the circuit. This is to stop the motor from runnmg co'ntinuoush. 

Confil.!uration of the intel.!rated circuit is in the SR mode. 
~ .~ 

3,1.5.2 -40608 Integrated Circuit 

\ The timer used is the -I060B integrated circuit. It is a l-l-stage binary ripple counter \\ltl1 

crystal oscillator. The RC mock is i.l normal uperatiun~li I1h.lI.k. PII1 I \i. ')\ ~1I1cl , I cll~ "'''' 

function of the chip allows all outputs to he placed into the'zero state ::lnd (iis:lbks til\.' 

oscillator: A negative transition on the oscillator \\'ill advance the ll-:cilbtnl" {() th\.' n','" 

stage. The advantage of this feature is its multiple outputs and also gcner:lles s\;lhk 

output frequencies 
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40608 RESET-

:1 

i 
,..:: 

0 15 '010 

P 012 

10 ~ 2 013 

9 
R5 > 

Rtc 1 
T Ctc 

t= 3 014 

Fig 3.1 S Functional diagram of tilt: 4()()U [3 19 I. 

The following calculations show relationship between frequcricics. 

Typical values for the RC contigur~\tion are Rt,=:-;:-; KD. R~ I ()(I K~ 2. _u1~1 ('. II 1111 ~ " : 

Substituting to find the value of Fm: 

For any fr~quency output from the integrated circuit the relationship is giwn by: 

. I 

Only Pin:-; output is used by the 40608 ~llld its fn.:qucll(: i:-- .=:i\ ,-'\1 b'-·!l'\\. 

, • ,.. /..., 1-1 
'I~='m .!. 

=0.8 Hz 

Period of rrcqucncy=Tt)I~= 1 IF 1-1 



I 
i 

/ , 
I 

=1/0.8 

=0.125seconds. 

This shows that the latch is reset automatically in O.125seconds. - , 

SET RESET 

SIGNAL FROM SENS~O_R_S __ -r~_~-"----'S-'---1 ,\;~,~ 

12 
11 
10 

9 

40138 

CONTROL LATCH 

40608 

RESET 

I 
I 

II 
I 

CONTROL OSC ILLA TOR 
0001 uF 

Fig 3.19 Logical control unit 

I When the set terminal of the control btch is at logical I. the Q and Q outputs ch:lI1!:;'.: lil 

logical 1 'and 0 respectively. Q is connected to pin 12 of the control oscillawr. The 

terminal reqUires logical 0 for the control oscillator to be enabled. The () lllllplll i~ 

connected to the base of a transistor. The transistor IS attributed [u I UUUm.'\l11a.\ll11l1lll 

handling current. This makes it suitable for po\\ering an dc~trie D.l 1110[ill. Ilie 111\Ilul 

works when the Q terminal is at logic I. But it is disenabkd or cllt-ofl \\h\..'11 Ih ha~\..· 1:-- dl 

logical 0 and then the electric motor stops \vorking. 
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/ 
I 
I The enabling of the control latch throu~h its pin 12 ~\Ilt,\\~ the electric mc)\\'r 1(, \\\'1'\. \',,1' 

a period of time by placing the reset input or thc c\)ntrnl bteh ~tt 1(lt'I~di I \) dll,1 (,I 

change to logical 0 and I respectively and this discnahks the s\\i\chl\lg tr~\I1:"d:-;t\)r ~t1ll1 

controll..)sci I btor. 

3.t.5 \Vindow (Load) Unit 

The aim of the desil!n is to I11lWC the windo\\ which is the toad. This i~ achic\ cd h: , ~ 

building a~1 auxiliary mechanical mechanism attacheu to the \\il1liLm primarily I11o\cd b\ 

an electric motor. When the circuit is activated as a result of an input signal the \lIntnr 

the windo\\ to close in a sliding \l1ntil111 .. '\ tr~ln:-;p~lr'_'llt l,iJ~tl'-' 

construction brthe windo\\ to ensure rigidity and li'2.htlll-',,:-; 

OR .A+l 
"'HI 

.. WIND SENS 

I 

I 
. ., 

, 

I .' 

.r--. .fJ10TOR 

FRONTV:EW 

Fig 3.20 WindO\\ ti'am~ diagram 
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3.1 Circuit Diagram and Description 
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Fig 3.21 Circuit diagram of the weather activated \\indo\\ 
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Figure 3.20 shows the circuit details of the \,eather adl\ .Ikd \\ 111,\1 1
\\ 

I J ~ ! \ \ ..... \ i \ I • i J '-

circuit is supplied by a full wave bridge rectitier unit. The 220-1'+0V from the \1l~lin~ i~ 

stepped down to 12\' by the step down transformer. The. 12\, is further Ii lkred b: the 

2200~lf capacitor and the voltage regulated ste::tdil:' thwugh the no" \nILl':-'~' 1\'':-'\11')1", 

Both LMJ3C) comparators and integrated circuit~ are supplied "\. \\hik thl' l.'kctric !lwl(lr 

utilizes 12V. 

The LM33c) comp~1res voltage from the wind and \\ater sensor output \\ ith a rekrel1ce 
1 

\oltage adjustable by the variable capacitor VIZ\' 130th uutputs arc cunqecll'd 111 1'.lr;tllcl 

\'ILl a IOKn resistor to a single output which terminates at the input (If the lll1tplit Clll1tl'll] 

latch \\'hich IS the set terminal. For a positive input from tim' 01 the Sl'n~\Ir.". tIll' ';el 

terminal is at logical' 1. output control latch is enabkd. ~II,1J this Ulltput h Cl.l\l\leCkd lli till' 

pin 12 of the 4060B control oscillator, The oscillator pro\'ic!Cs timillt' C(ll1tl'\li Ill' 

0.125 seconds alter which the controls btch rescts, <) i~ 11(1\\ at Il)::,'.;' () .1I1J 'lil'I):.' ,I. 

1 

motor through the switching transistor i~ cut-otTstllppint' the motll!' t'l'll\1l lll'l.'r,llin:,> 

POWER SUPPLY r-----------~----------------r-------------------

I 
I 
I 

i 

INPUT SENSORS J----- COMPARATOR UNIT I--- LOGIC AND CONTROL J----- '.'/iNDO\~ .. 
-, 

Ij~\j' 1-:- , , 

Fig 3.22 Block Jiagram ot'th.: w.:ath.:!' a€ti\at.:J \\inJl1\l 
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Chapter Four 

Construction and Results 

4.1 Construction, Test and Results 

The construction and testing of the \veather activated \\'indo\~' as analyzed aJ~d designed 

in the previous chapter is dealt with in this chapter. Each,of the main huilding block:-- is 

constructed and tested one after the otheL 

4,1.2 Construction 

In the course of the construction of the project. sn1l1e tPol" :1J1d 1l1:1tl'ri:l 1, \\l'r,' 'I ,I 

These include: 

vertical lines (in some case). It was used primaril: fur tell1pllral st:llin~ 1I1' \1\' 

the design and to ascertain its working tondition and hence j'lIrthcr 

moditication. 

II. Vero board: this is a perforated plastic hoard \\here the \\orkin~ circliit \\ :\:-; 

,tinally mounted and soldered permanently. 

JlI. Soldering lead: this is a metal \\ith Ill\\ nh.:ltin:; p'lil1t It \\.1' .",,: 1 

components and connecting \vires in place on the \'ero hoard I 

IV. Soldering iron: this is a 100v po\ver heating element typically -to \\ath. It 

provides the heat needed to mdt the lead. so that it C:l11 be Li:-;ed \\11 till: 

29 
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l 
I tl II \ 1 I) )'\I'll I Ii" 1I"1I:11 h connection of components per111a11e11 y nil 11: L'rn l, 

,connected to the A.C mains. 

v. Lead slfcker: this is used to suck lip e'\cess 1)1l11tcn led,! ,'r,ll11 lh~' \'-:11' hl"t, ,: " 

1 • 

prevent short circuiting (bl:idging) or undesirahle electric a! connCCII()Il~ 

VI. tv1ultimeter: this is a multi functional device used for lesling of contilllllt\ and 

measurement of voltages. currents and resistances 111 the course 01' Ihe 

construction, 

VII. Wires and connections: wires \\ere lIsed during th~' te:-,lIng :-,ug~' ,ll lll~' 11111 1'-'-[ 

on the breadboard to connect the components together as well as during the 

.soldering of the components on the Vero board. Aluminum \\ires \\ere used. 

1 

size required before usc. as \\'ell as to strip utlinsliialiun \l,'thc \\ill' In 11!l1L'1 til 

expose the conductor for proper and neat soldering. 

The circuit was tirst laid-out on the breadboard to ohsene its operatiul1al reSpl)n~l' ,lnd 

ensure that it is in line with the required objectives. Then it \\as dismantled. 

The circuit was finally constructed on the Vero hoard starting \\jlh Ihe p()\\cr '>lIpph lIllll 

The components were inserted into the holes on the board properly to ensure that it \\ as 

on the otlier side where the copper tracks arc . .'\11 cumpUlll..'nh and Jumper" i(\Il1l1l'(llll:,' 

wires) were inserted in place before soldering. This \\as to permit better iudgillellt lln 

connection linkages between components. The connecliun bet\\een Ihe lllJll!'llJll'Ill, 1111 

different horizontal lines (potential) was carried out \\ ith Ihe the 'll" ~l1l1llliIlUll, ,\; I,' .. : .,! , 

hole was made to break the horizontal lines continuit\ where it \\a~ needl:d U! I1C(~'~:-.~lr\ 



I 
/ 
I 

To obtain a I!ood soldering joint \vhich is very important. it \\as ensured that the tip utlhe - , 

'\;,;))..4.

1

• 
~f/ " 

\~. 
, 

I 

wire was in contact with the copper track. the wire to be soldered and the s\)lderin~ k~\,l 

This soldering operation was carried out for a period of tl\e seconds or less tl) pre\ent the 

the use of Ie sockets, These sockets \vere soldered to the board \\hile the lC \\as inserted 

in place, 

The entire circuit borlrd and the transformer \\en;: hOllsed in a plastic' ea:-l' \\ hlc'/J I, 'i :1 1 , 

the window frame model. This was chosen because of it 'poor conciucti\ it:, rl'~ldlh 

available .and relatively cheaper. The appropriate holes fqr the LED. sensors and p\1\\cr 
I 

cable were drilled at various positions, Holes were also drilled to alle)\\ air !lu\\ !~ll' 

ventilation, 

Various precautions were taken during the construction which includes: 

1. All soldered joints were tested for continuit'y so as to o.\'oid unnecessary \lpen 

circuits 

11. All excess leads \vere remo\ed to avoid "short cireulls" un the b\I~lrJ, 

111. Polarities of the electrolytic capacitor and LFD \\'ere pruper!:- el1.cekc,1 I"~ h,-' 

correctly positioned hcl'ore soldering on the \' eru bl l~lrd 

IV. Ie sockets were lIsed for the les to a\oid merheating GlliSed b\-;Illderllh.' 

\" All components were properly soldered to the Veru buard \0 a\llid shunlll::: Ill' 

,components leg, 

is being taken to reduce po'wer consumption, 
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t 4.1.3 Test and Results 

After all the, components were arranged on the hreadhl~ard. they \\herl' tl'-':ll'd 1.\ ','~h' ~~\' 

the required output. The components and connecting \\Ires which \\ere s()lderecl '\l'rl' 

I 

tested for continuity using the conti nui ty a !arm tester 0 r the I1lU I ti -meter. The su I deri ng 

joints were properly checked and errors detected were corrected by appropriate soldering 

and de-soldering actions, 

At the end of the soldering operation. each unit \Vas ksll.'cI at C\ l'r) stage and till' rl':;lIlh 

obtained were adequate, 

The modeled \vindow \vas pmvered on and water sprinkled on the \\ ~ltlT "en~\)r t\l 

simulate rainfall. immediately the \\indo\\ responded b) CIUSll1g. Ilh.' \\ 111e! lId> ,II,,, 

simulated llsing a hair dryer to provide high pressure air. the \\indo" also respunded 

immediately also to the wind pressure. 
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Chapter Five 

Conclusion and Recommendation 
, 

.~ 
, 

5.1 Conclusion 1-
r 

I From the results of the test carried out alter the construction uf the project. tlh: \\,tlL'l 

sensor and \vind sensor were able to detect rainfall and harsh \\ lnd re~\)ecti\ el~. I klh.~ 

the aim of the project has been achieved. The components used in constructing the dl'\ice 

are readily available. The windo\\ constructed \\ill be \er: usdulln uur hu III e;". hU:--l'll,th 

industries. schools. hospitals d.c to prO\ide better securit: ~lgainst \l'r\ lursh \\ l'~lthl'l 

conditions. 

5.2 Recommendation 

In the construction of the project. the windo\\ is o!1ened manual I: atler it has hl'l'll 

operated. This can be improved on by building an additional (ircuit allo\l> ing the \\ JI1d\l\\ 

to open again at the touch or a button or remote control. A batter: pack can be added ~h d 

hackup in case of power failure. 
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APPENDIX 

LIST OF COMPONENTS 

MC 1 4060B Co~·ltrol oscillator (1] 

CD 4013B COl1trollatch [I] 

2SD400 switching transistor [ I] 

7805 12V Regulator [I J 

LM339 Comparator [2] 

IN400 1 Diodes [61 

5mm Red Led [11 

Capacitors: 

• nOOpF -25 V [1 J 

• 47pF-16V 16\Vw PC I.?kctwlytic [1] 

• 0.00 1 ~lF Green cap [ 1] 

Resistors: 

• 100 Kn (1] 

• 50,Kn Variable resistors (2] 

• 33 Kn [I] 

• 22 Kn [1] 

• 10 KQ [5] 

• 1 Kn [1] 
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