
DESIGN AND C NSTRUCTI N F A 

MICRO·C NTROLlER BASED 

GREENH USE MONIT RING AND 

C NTROL SYSTEM 

TADI DANIEL VICTOR 

2005/22100EE 

DEPARTMENT OF ELECTRICAL AND COMPUTER 

ENGINEER!NG~ FEDERAL UNIVERSITY OF TECHNOLOGY, 

MINNA, NiGER STATE, NIGERIA 

NOVEMBER) 2010 



DESIGN AND CONSTRUCTION OF A 

MICRO~CONTR.OLlER BASED 

GREENHOUSE ONITORING AND 

CONTROL SYSTEM 

T ADI DANIEL VICTOR 

2005/22100EE 

1\ project subrnitted to the Department of Electrical and 

COHlputer Engineering, Federa! University of TechnoiogYl 

Minna, Niger state, NigerLsL 

NOVEMBER~ 2010 



DED1CAT~ON 



ABSTRACT 



TABLE OF CONTENTS 

ur:DlC AI ION 

/\CKNO\Vi,.FJ)(::E[\'IFN'!" 

!\BS·fHACT 

~ ." .. 
~ . ,;~ 

1.4 

CUP:V.FHT SCENARIO OF GRf;ENHOUSESU"'JNl(IERlA 

PROBLF\·j STATEMf:NT 

\1Cf!1()DOI,.()(i Y 

Fl-tiWU:';FD i'vi(}ULL H.JR /\UrOM;\TI0N CW CiRFEN1HJUSE 

ClL-".l>TER T\VO·'!'lfFO.RF.'nC;/\L B/\CK(~ROUNr) 

THEORETICAL B;\C)<.z;ROUHI) 
GRl:;ENHOUSL 

2.2,1 PLAt···iT'S UFE PROCESS V/rnUN A GREEN HO!')SE 

rV~SI(' \V)DFL ()FIllE SYSTEM 

2..1,1 PO\VER StiPPLY UNIT 
;.U.2 'TRANSDUCERS (DATA ACQUlSrnON SYSTE~d) 
2.33 \1UL.T!PLEXFR 
L'~A ANALOC'; ~TO,D1G1TAL (XYHVERTFR (ADe:) 

2JJi ACTU/d\)R 
;: 3. 7 l.;rSpl. A Y UNfT 

(J lAP IER THREE; l)ES!GI'>.) /'u'-H) CONSTHIJ(,:T1CfH 

j~ / 

THE PO\VER SUPPL'{ LiNJT 
DAT(\ ;\CQU!SlT!()N SYSTE~v1 (TR/\t-'!SDUC:FRSl 
~y!ULTiPLEX!NG UNIT ([vlU) 

A!'-·).:.\LCK:; TO DKHTAL CtJNVFRTER (i\DC) 
i\l!CROC()NTR(}LLEn (AT89CS2; 

!\CTUATOR Ul'Jrr (AU) 

DISPLAY tn··UT (DtT) 

CHAP-rER FOUR: TFs'r, RFS1.lLT A}d) lJlSCUSSION 

4. ! CONS"IRUC'TJ(»i 

TESflNCl ANI) H LSULT 
PHf)HLF,\1 r'NCtH1NTERFD 

LIST OF COMPOr-·lcr--.rrs 

vH 

\' 

Yl 

2 

5 

(, 

15 
15 
IS 

16 
19 
21 

.~ .... 
", ,~ 

36 

37 

39 
39 



CHAPTER FIVE: COf'··;C!J)SIOt-l 

SLlH\.lAR'Y 
(:Cf['-iCLUSI0N 

RECOj\1~.tEND;\TI0N 

FCYLRFNCES 

44 

;'~4 

47 



LiST OF F~GURES 
Fig.:?:.l 

Fig:- 1.8 

Sugar cube relay 

Fig 1.1 () 

Fig. :L8 Truth tabk f;)f ch"mnd selection nnd pin description of Cl>1052BC 

Th~ tvlu!Upl~xing UHlt 

h.g .. un A.DC: Unit 

Fig. J.ll 

lig. J.U 

Fig .~U4 



LIST OF TABLES 

Hun;idily s,;:n;;,c,r r<:;aJing;;; 

Ttmpcn1ure ,,;<;;rhor readings 



en /"O'"Ft,'" n ()"N;"f;< ... ~. l.t .. .',\_l I § .... l~ j ...... 



, 
G<.>HUli;;ing ,'; gkHt nUHlbi:r d· strcam:< and rivcr~:) as the (:,J~;';: ofth<>. ht,;:rnntiOlwl In',;tit<.;te for 



; .............. -T.-............ -.".-............... ~-~ .............. ~-........... ,~~-............ "'~~-............. ~ •............. ~.-......... ---.-............ ~~-............ ~-............. ~.~ .......... , 

1 S\N ! V:*dahk to be rlHwHmTd i hs Impor-i,wfc ; 

i - j ....... j' -I-~:.-;;:;i,;;j:;~j'ti·;·~ .... ~- --..... ····"-----·····I·~\7f~·~:t;;·~;rf ·;;·bi·i .. ;;e·i;;i:;~:;IF·f~iii·;;t1;·~;·;;:···~·-····· ..... - ........ ····~---·····I 

i 2 ! 11 "mid I ')' , , "'" I ,\; r,ch,' i r ,,,;~pi;;;i~;i', ,,';; '.';,d· ,il,;' ';,j "i, c' ,"';10," ii", i ,oiu.wi : 

I i I !!"~';nH"'''F [ 

!j~J~~:~"(:,~;!i,c::=:1:\ije~:"ji;:.",;~~j,;f'~i~a;j~';:'icr=~~j 
! 1.[ ! ~iC'iM R;KkHlon ! Au<-.::::.:ts pnoto;:;yntn(:tlC- rate, fesponsw!c:h.H most thermal I 

ill ,'.. i 
i ! j k<w dunng- W(lrm po;'.:nods i 
: .. i ........... ~_ ................. __ ._ .............. __ .............. _.L .............. __ .............. ~_ ............... ~ ___ ........... __ . __ .............. ~_ ................ _ .................. __ '- ......... ! 

3 



L 

(output SubSYS1('((l) S<) 1h~\!. grmvth <lnd changing nerds of the prndudkm operation can 

.~~. Po.-rvide a tlexible and easy to usc jnterrhce~ 





CiIAPTEH T\VO 

Theoretical Batkgronud 



A, 



L Ught lntcnsHy: 





)l~ll€t 
t ./. 

.1.0 



I ;:·~::f:;;;':f::~····I ..... {;;~;'fiE~--1········~~~;~;~;~;;-~-~-{ I-~~:~J\;;'~I~~I 
1 .. ·.1.1 ......... _:_~~_::=~~: ... :.::_:._~.~: .... _2 •••..• 1 , ......... -~- ... -........ > L:~~::.:~;~ ......... __ ~J I L. .. ~~~ ........................ _.J \ 

,~ ........................ --~ ........................ -



" i;'::1C 1"~) 



. .1i4. 
4 '. J 

.. ~.:(/ 

,t R ... L~· C niter 

V,N t 
I 
r"/"""'/"'~"/''/'''''''/'' 

1 ...... '...... ................. ....... ~ .... ~. t 

i Vo<.Jt 

~ .. --.............. --~~~ ... 
L~_ .................. _" ............. ___ . 

Pulsating ru: filtered n.c 



Whc-r:::; ~'/mgx'" hbsinnnn DC' output and Vn:in'" Minimum DC UUlput 

14 



Ltl 

rn;tdmion ()f 19.61nV. Hs i.nknwJ duck genemtof dh~uit produ(:~; a fh.::querKY vf: 

15 



!~ ~ 1/.1.,1r:(~ _" ~., " .. <. <.( ." .1~q;1, 2,4, 

~~t.:Ht 

.~ ····(~~;;~::f~;;::~~~ 

.~.~ (::JntH.:! U:~~t ~~ ... 
(Jock 

, ~ ... 

)yo (:;~~~\:l 
(> .. :::}'o!f~f '~~o:~': 

t\li(:.!,{Knn{ !·!)!l(~r 

IG 



,"m'--::"""-~~l 

" 'l.·· ,,::,~, ',',"- ": ,'~~~ ~:: ~.: -: :.. .. ~~ ~ ..c..~ .-.~ ---~ ~. __ .. : ~ 40 fJ \;(;~~:. 

iT2EX) Pt. 1 L ;? :~qj PCU} iAQ(~) 

Pl. .. } L :.3 AjjlI~i. ~~J .3 PO. 1 iACn) 
Pl.;; L ,t ATMS61~t) Ffn; ::AD2j 

P1At ~.~ 

(MC>$!) t; u> r: (-: 
VA!t~O) Pl .. 6 C~ 'l 
{~3()~\) P-1.7 C) a 

FsfJ'f c-:- ;) 
W~}W} P~H) L. 10 
(TX D) P;:..·~ r 11 
{iNri )) P8,2 C ! 2 
{HTr1} r-~;~.:J tJ 1:1-

(H») P:1.<1 r ld 

ern P:HF 15 

3.uJ p()J {lU);j} 

~V)'J PO.'! {ArM} 
~~.; fJ r:'o, r:: ~ }\[)5 ) 

:)8 fJ F<fJ5 :A(6) 
:'~;~~ :J P<:S.7 :/',07) 
:)1,JENVFP 
:3;) 'J AtE/i:in('j{~~ 
,?Pf] pgt'N 
,~<> j .. ) "'~2 '? :'fd "'>' <-..t;.:~ •• ~ (' .,,. ", ~l:.'" t 

':>7 .~ P).B ::,<'d<i) 

tG :) P:L5 {tu:s) 
(ViH) P::~J;; g 2(',) P?,4 (At:::} 

\ nth 1'<3.! i'/ ~:4 ":: f'~~.a (Al)j 

Ylil.t;.: r ';0 ?:'$; f~2.2 iAHJ} 

XTAL 1 ri! 1:1 n r: F2. 1 \N:l) 
wm eJ;'m 21 n F2 n >'Am t f .. -: ...... ~.;$. 

::."" ....................................... ,. .. :--",.) 



int<;;rnal pull,ups. In adddon,P LO ;;o,n0 P!" J can bt <.:unflgunx1 to be the tlmer!O:lUnkl" 

rtgistcr, 



~. ALEfPnOG: Addres'; Latch Enable (ALE) ~s i'ln output pulse fOr latching the 10'<"1 

[mise input (FROG) during Flash progrannning. If desired, /\LE opewtion can be 

diqbk:d by s~~Uing bit () of SFn. l.ocation SElL ()thenvb.\ the pin is "vcak!y pUlh;;d 

high, Setting the :\L.E-disHhk bit has nG efk<..J. if the fnkn.>(;.onzroller is in csienul 

0puHdng circuit. 

",XfALZ: ()utput li'c>ln the inverting osd!!aux ampOrter. (! 6! 

23,6 .i\{:w~tor: 



".nn"l'" 'Hl"j Oil'" ;':'''''p',''ll" ,."'l{".>,,,,·l ".()<)'·:l".' v,;ih .', "'n,~ql'l;",l'l <;w<tli''''l l~;" ;,'1"<" ,····,ll,·,{~ 'I ..... , .. ~.~ . ..: .... t(~.~ .. . " v ... , ... ~ .... \h"'2 .............. <.. , ••• :>.t<. ..... ~ ) ... ().:;:sv ... ·~~·'-~· -:. .. ~-...») .... _s ... ~·~ t·.~._· .. ~·_') ... · ...... ··<. ......... )<. 

70 



high, a dwmc{(J( is being wrHt,;;n tu the LCD. 



nl ::i:,h:b';!il~····'··········----··'··········--~-I 
..J:l')"3\ 1 

-"!~·········-1:t1-·········----~···········-·-~···'·· 
1 '(:k l 

+5VI-··...l .. :::~. 



CHA.P'fER THREiD 

DESIGN A ND nV] PLEMENTA'flON 

¢' DispIHyUnil (DU) 

.... : .. 

.... -12.0/12:';--

7805 \'o;:.ag~; l(~ r:..~gub:ttor. 

/%;3, ::"j,,:~' 
H,,'ct;iiN 
~ ... 



",~ ,~, ,~, ", ~" ,~. '.' ,": "> '.' >'<) E'qt? 3,2 

}C" OJH}+ ,Lf, C ::: 2000pF 

:),1 



J. 



Im)!c than -1 -.1 V . 

26 



5v 

..... ·/···.LDR 

;0 

TO h·W;x: 
.. ~ 

INPUT 

.. ' 
/ 

8~::'~d g~!~) 
...... :.: .... , 

\, \, 



:.:. 

Hcap 

l"h.unkHty 

Sensor 

2N2)22 
;$>.. TO (''y1UX 
;"."---~","""""""""" •••• ~'l>--



.L ... 





Sen:;or 1 
:)ensor 2··· 
S<:~n:~or :-) 
S~:' n::<Of il 

1:·~ 

(040::;2 

" ., 

'l /"'To ~t( 0'3,1 

:~G:-':"~"'TO ~iC P3.2 

;~Y~:'H.·~ WL~ :x.~ ~~ 
;}"M 



cs 

"

" .:;(! 
(:, ,---:,,::,:::::,,(;fp( 

To P 3.0;:if p.e 

U.K\n 





!\DC wn Pin 

MUX /\.,' 

MU:X.Ar 
JUp~: ~: 

12r"iHz: 

··:.ii,,..~ .. 
. :'. )~." 

~:t· :.-::-:::-:.::;.;;;:;;; (lutput to LCD 
::::-::--

TQ LCD Wi pin 

To LCO 

l pin 

... ~ ..... 



,.- .......... j,-.-.. -~.~ ... . 

\,',,::;0::::>' i.h,' i.(f~_! 

i C;"",;:,;,L';;;';;';-l 
1 mf:S.~~!ge 1 

-------·······f·--·---· .... ··········· 

~--.~ ............ --. 
....... t. ....... _ ......... " 

I. <;p"',.-t. ;m;J;::<g ch",~:",i I 

-- .... -.-----.... ~ .. 

.............. * ._-_ ... __ ...... -. 
r'~:.),«::, ,i-:f, $<?'1~:r;' ;},::.« \ 
! 1 
. ---···-··~······r·· j 

! 
... ___ .t. ..... 

r GhL'~;!! )};~?;;i:.?ed ·:bt~ 'j 

1 1 t .. __ ~~i).:),~::\,;::: ........ ) 

• 
j:.~ ~·:·;:;;::;l~2;~~;,~;~;~;;'~f :;.:~;.,,: 1:.1 

r:"::r.:·:·:(_::H~t~cHer 
-- ..... ----._ .. __ .. -.. ,.. ...... . 

~ .... ______ ..•.•••. v .•• _ ... , 

::::'.,'.( :.(0 ! 
"'"'1''' 

_. __ ~.J 

• /'" .-- -_ ..... _-_ ......... : ... 

: C':::P:;5: .. 'H'~:::('I' d~t:::: /' 

\ 
j 

------~~~-......... -. ------_ ........ - .. 

I 
I 

I 

I 

1 

I 
I 
: 

j 



~; -. l.::'··-(} l'~:2 .. 7X~:.n·n:.A) 
i{:.~ ::: ............. -- .... --.. -~~.,. ............... -... --..... 

:2G:nA 

H,,:":"c (O.066)/10nu\ :-:-c 33 



supply kd in thruugh pin 2. Pin t is gn.H.HKkd <111<.1 rdn 3 prnvkL;s c(HllrJ..st by va.rying a 20kD 

/······· ..... ..;0( . 
.. ::S~j 

'? ., 
.) :r 





CHAPTER fOUR 

'fEST .. H.EStiLT ANn DISCllSSiON 

serirs {if n:i<.:nJcontro!kJs that includes 89C5ll52!55, 39S5l!52.!55 Dx;d many mOf(> 



Il,j,I)\1l!'--lA!-'!(JN 
SfATUS 

VOL;r/\CE 
RANGE 

--- .. -.---------------fWfX.-----------------------j--.~--·-(j-i:;\/::-:TTv-----------, 

[::::._:_ ••• _-.-_-.· ••• ~ ••. _·_-_-_-_-_-_---i~?\:l~:}~-:=·~~::::::_:: __ ::::r: ___ :~~~~:~~:-:-:::~::?!~----~:J 
__ . __ ._.___ _r·~_;~:j_~_~~ ____________________ .1.. _______ ~~_:?~~~': __ ~ s ~:. __________ J 



Voui: 
i?f{ :.-: . ...... ~ ....... -.. ----~~ ............... ----........ ~~ ............ --... .....,.~ ....... ..,. ..... -" ...... -.--............ r;~f' f ti"} i-~·,·p·~ "·i 6 
" (p f\r)(HW?T",), n ('I[ln?'}"::; "L n 'Y{7'I"')' ,.,t., 1.\' ()()~t"j '" ,,'''' "," '/ """';""'" 

.... ~J ~ ... '. , ..• } ..... :!. ' • ./ ~ ...... ' Jo.,.! • ~ ... ~~) ._~ • • ~ ~ ; ' .... ~ 

H,:H.l'A U L/\ : 



tnVir~ .. Hm',ents. E:-<posmt: to condensing environmems wiE (:uuse sensor oHtput 1.0 

indkak 0 %RJL 

4) 





CONCLLS[ON 



4:" 



k.i.:ERL·\(.: .. 

.., ..... , 

i 1. H.L 

L? L 

S f ( ;,;::;~ : : : ) .~ ; ) : l ,; 
, { r i 

, 
~~~ " , , "\ , : : :'; " : : : , : ) : : : :.: : .. ) , ','. : ., : : : ' . : ,.;:.; .... \..' 

. \.:. \'. \.., : .. " .. :'i.': {'.:;::. . 



.'\I)I)}:~<!·)i>( ! 

fid,~!jr!(' t Lx:< '_)-~O;j(khfl'-: ':;(,~::;wb rcii',ad "lOUU 
... .. 

-, d,\_ 

4/ 



liZ! l: 



1 c<.1 fS' , r:;: f \.~ ~.~. k;~ t it.,:~j p,.'i'! " 

k:d ,:~ n: 1 kd c rr: ,O! ... , 





led c:;!d~O>O()): 



iOO: 



',;,::.:.li-:· :. 

:"". ! nu: 





j,-~mr: r ~.~. ~ ;'.~ .. ": (;:.< ! tun :) ,. ~\~1<·5~<) .. ~ c: >. 1 

lig!::_ rf~H'> ! ,l-, i ii~d"li !\c iiI" d\ .. 1 \.:: .... ", 

L fU ,_ 



In :.t 






