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a$d e diangter of 0.8 trptq:rs. S*lar Fxl rarearch. in liee with tft* gel ot
ratioflal trs*foxrstian as a sigriifictnt conlributor to tke krlelit of the

IAdonesim Marilimr Continer( tn line with the derelotrncril of'ele(Iricity
gencrali{xr technology, *rlar pond te{hnoloffi has nc'.er hc'et iqpl*mentod
in Indcnesia. $o this rescsrch is. in acfirrdqnce with the :01 6-?0?0 Nationai
Strategic Plan nua*rt 5186E r' UN4. t / PR.0it r' 2tll6

lffirdu*Sc*
Thr usr ol lo::ll luci unrr.rl s()rrr.e s. '*hrrs: riunrhrr is r itr lrrrritcd .uxl !;rclualll r: i)tl( ()l
tilr lr)ril!r'\ 0l rrrr'1;lliltrlirilt atrtl tir tnrrrr)Irilkrtl ()l lttrrrtLirtd. titrlil ttit{ rlt.l'l ri<l;nirratr:s t}tr:

iirllilntrnttrl rrrrrldcrirrqr.rrccds.-flrr:rr,:rrlirnrl.nrlnrilrrr.ltP.'rilttxtil!lt;tlirlttsitr.tirtttcs
ol.tnodent hurrrln lilc can hc liruu,,l iri rritnl scctor: such ar in {lrr rior}d r:l trir}rsi\lrtltl()n.
irti.lrrslrr..t{)\(:!n!rlcltl srct(}1 irIlLl hourin,::telur. Tlris ltrr: lrn itrtP:.rut,;tt llx: rriti}:ilriiitr arrrl

rrrcru,, :trrrrilr irr tlr lutur.r ultir,tlr {r'rgrci: lc.rrr thut Iorril ltrcl hllsrd (rNril} :outrcr rlill
rriil lrut iil tht' !]e\t ti:$ ricr'Jtle r. -llrt tr{rni:ln rrl.Ener,:\ an(i \11nrffl R-cst-rurr-tr {Esl-}f,l1
:tic:rictl- il.x.i)nutlI stili rtlrrcl orr lirs:ilrrtcl,:r il urrLtltl crttrr rill erl oi trit'r'L\ Lri\r\
[Jir:rtrsr.'. lliir tilx ()] tij\()t,t\jf r'altnrr{ tt t*rtt\crl artri urli rrtrrlLr;illi fut} itl.rt. I)rrrelrrl rrl tlrr
F-S[)NI Mirrirtrl'r Neu irnrl RrrR\\iihlr l:uergr Yarictr \l:uirc llul:rlra uiid tlr:rt Irdortt-''iu
Irrrl rnte rr'rl thc ci u tl thr: lit\)ii anrr.!) uriri. Thr trnlr l rr\ rxl{ (jl tlti\ i-.t 

(}hltttt l, l,t &'\ (l()F
lldu Jllrl r!.tttxllhlf (l1 !')r.)ll Ir)\\il cncrgr. Rrrc.irLlt ()r] lhe irrrtanliili rrl rcrrr:',rrthlc cncr.Lt in
Irrtllrrrriu ltlrs lrrtrr clrrrrr:il out 1l--lj slriih in(lu(lL'\ i.iotlicst]. \\nril ltrrhr,lL'. I)rllrnlr;ri
ilt is;iliotr.
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Il;r:,:il rllr ltig. I aatl'{'ahit I it ill]P1".qr1 thirt thr u\a (rl rr'}{r\1r{hlt tr:r-{\'ln tlre rvotkl ii
cnir, ;trourril j/r rtlrl lirr lrrr[rrrtsr:r r{: uliiizlrtirrt lr;rr ott]r rcuilrrti l'r cti tht lollrl pltctrttrtl li'
Ir,:n,J\\:xhhl L'l&*rI) lh:it r\i\tr. I'lrr tiittelirrn (tl I ir)t].tl ti}{rr\ ltolirr\ IIuiu(lL': rurlltcittlt
dc1:crrdrne r: ()!t li)s:,rl ltrelr. rrprir.til.r lf,-tr,)lruni. L tilizetrrr:r !)l iti!r'lliihli i:r;t'isf i\ trr'aildil
l*t {ite rurlaittrthrlitr ol ttrtittnai tilr: lr rupplv iirlrl rc\t'1\ a\

lnikrtii'si;r is lirr:rlcJ ul tlrt r(ltr.r{(rl u ltr:la ircft tl;tr t: p:tr:rtl lr-r llta .Lttt- rittr li:rr lirrr
r:lr1t.r\::{nllilh(;irtditltrrn:()ull[tr'.nrrl\p!)ltnt)iti ril:rrlarr'n.t--L\:si1L:i['Ilur.lt.rihieliis
-.1,S{}t\\'li rrrl .}:r.lrrffircri:r rr Jl\i) 'ri.lirll l,r lr rr nr:trilirrr !(rilnlr.\. irer'rittrr I i r:1

Irt,lrltre-iii: t(rrltol.\ ls thf \til \\r{i) thr lorrgcr{ crr:rst}inc itl thr r,rrlrhJ- u'hich is =
8{).l9l.JlKnr anri is uiro rclr'rrtd [r] il\:il] j:l;ttttl natrt}Ir L't'cuu:r: tl lt;t:thtrtrxtttd\()l I\liu)rl\.
Siiilr ri:r.rliii":ri:ilir:rlrrir iset'rtliinlr lr ,:irril polt'itti:il tlriit :riu\t rirt lt lrlisltrl.csp:ri;iilr iirr

!hr rir:lclrpirrr.',il ol rrrlr$ah!t crrergt" hotir Lct{lrrnrili. uli.ri} }trtlfr:. utnr.l. :ttl.u'. rrt

tr;rrt'ralltthc*ntrgr\()ul!rdttr)!)rlhr::raultrtlti:ra:titttri ;rhurI(lant-{}neol'tlrcaittlll.tl!\t
r$lir\\'rblr enl:rllv F{}ulct:5 sr}u''(r!l lron: tlrt \t'x trhat is eurrcnth nilt d.\'rhrpdd in Indlrnesia
is rirlar' ptrrils. rrcn llr*ur:ll Irrihrnc:i;t !ri{trirhic:tll\ llts rttrlt-tttilnr Stirl*r:tirtl 1* dcvrkrp lhi:
1cr'hnllrr:r .l lrr:rc .ur .rt lca:t t\\'() 1;utrntial F;Lm!llrli:r 5 lrlr lruiL-linr a:ol"rr i-.1r1i. lirrt ltr':ru:t:
lurlrrrrt.ri:r h,:rs.r lroilie:iiciinntc tlr:Ll hlr;r l:rrilr: ritxrturl rrl'rtur riitlr !t;tr:nril'" rtitd thc snltttl
hd('.rri\r lrtirrrrtsiir ir u rrurritirnt Lr)untr\ turrt'urrritrl lrt sru.:o tlr ar;ilalriliit rri ta'-l rtairt
rr rl'rt :rhtr:rrlartl. Srlir l{}l)il ir r11rt il rA*u rir\ttf .Jrilt:ritti{}r1 lce }rtokr.:r'.-tr'iti: ltr{t;tLrirl::r ltrt:
hr-r'n,Jrlgilrgr*il irr srrrt'al rrirurtnrs urLkr.ilnf S':ilar Prxirl [tr Ltrxlcrl itr lrr:ttl in ]{ll(}. tinitr'd
Slirtcr ril -[tt.is Iinrlcrsitt Soiar Iri ['rro [1ittitr ui l{)5.j urrtl :rt ,.\u\lr,rl]ii I{l1lf tlttircrsiir
Srritrr'llr;rrrl in l{ll}{}. llurvrrtr. in tlr Irist(u}.1r1 rL'utirr'i{) Jt'rrrrlii}r} llt lrn(rLrs) jr lr;r}lrrr:i:r.
llris lee hixrlts lur nrrrr lrcrlr lcrlerl ilr]l j1r]plLnr-11lcJ :rl :rll. Sour(r. ul abttnriettl rt;tturui

l)(t{rnliiil iirlil([rrr,J\llilr'r)li]l Uilt()rKlrrii.lrr:rriiltrlurx'i*rt]rtlre ll,il. I-il:lcrfriitySupplr
iluri*es: ['iiurt anrl tht N.rtllnri [ittrtgr ]'riitr.i rKii\r it lta.l: to thc ilcrt]irl'titcttt,rl
tt:tt\\alrluttu"'tgr.'I-hlsi.iirlrn*rritirt]tt'l'rrhri'Str:tlcgiiPliruilnthcrir'\irlt\prilrutr:l rJrr'rilte
Iilrkrrrisi;rn irlrritiir*- a(r;rliridrl\ itr lxriitl I 1D,i\rh)J)irl-r Ittrkrttlsirtr \l;rritriitc ('(rttliorrtl

Sr.'rcncc ir*r'tj Scicncc - lllrll r ',\hl(ir Jini: 11r j;11p1-irrc thc qualrtr rtttl rtlirl:trt itl'rc*.^;rt-e li.
llerclol;rrtrrt irl srili..rirx rrx:iireh;rrrii Nctuorl .rrttl pirrlrrtt-:ltip ticir}Lllrtut:ttt i;r {hr:

illll)lirlitutilLi{}n ()l \pcL'rlic Iil\lI lrarr:tj rcscar'.h.
Tlris :lutlt iirr trsr'r rrn the :ltrrli ol rt rrrr irhlt jrR-r!\ (,\r,)r \i:ir \\:tle ! ittttl rttttljtltl :tr lr

[rtlrui\hicroutLr: rrlrltctrititl-1-irr l{)nr tt'fnl:ir)illislo(lc\ci')pft:tttlrai-.L:rnr:r!\.$llirhis
r! soliir Fo(li that ir cnrironnrntr.dl\ lliini"iir nott losril lucl:. lht piuTlr.)ri: ol rlhlih ll thr t|\r
ol sr'lr *:llrr artri rutrliglrt ;r\ il \(!ilrLr r)l !'iri!"tIiLrl\. l"lr i:rthoii ',rlt: lltc rlf!rii)llnrt'rll !rl ir
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l*trorarory rsale pr$tstype sdar pood &at harl treeil.made preliou$ly ltith severlrl
imprevemr.*ts krobttifi gradient salinity firrd tentpen[urr drda in real time and autom:$ically.

? $olar Pond technology
E
&l..qr m$ iq.s sea wffcr ptrcl th*t functirms S r.ollert sffi thermal g+.$g$i ond the hest
ercrgy pnduced will be conven€d into electrical energy. This technology is a futdanmrtal
tdchB$loEy ard is wry arsy al use wtfi en$ugh lani ilfidihs right design" The sire als$ laries
dependiug on rhe nertls. &rlar ponrt technology is very well used i* *reas that h*ve tr l<x cf
su*shine arrl eertainly lhis teehnokgy is erwirocmentstty friemlly and pDiltion'liet.

Basically" w;frerunder the hot sun can absnrb tlr sun's htnt naturally. E$r-r!$6.{gtti*,p$l
energy
therc is

lhr waler urll hcirl up irnrJ tlrr lxrt lvillrr pal't will tlntp lrt'r:ittlrc
rr! lhxt u ril riri t{) tllr: surl:ic{] ettd utlrict rrlrltr t rll

hr lt thc hrrtlo::t- As a rrsult h*.rt rrie*:r
srr ilt:rl tlt hrlrt itr thr: rta{tt- ir q;.t:{cil. rl ih;tt

tlrt'rr r:di ir ad,ltd tr) thr: u,itlrr. It i- t:i,rrut lll.ri hrtt!ir \\itttl
cun iii::i,lrr:alt hcltrr thlrn colil rllittt- \\rlrttt rriilct ir ltrcn:.tit ir l.tltlcii rait iitli ilir:trlrt
c:r:ill rp \!itlrr \o lllrt lrol tatrr lh:rt '.\u\ lii";ht $ ill lrtcr,nrr itciii itr hctitttr' litr: slilt r*lrrtir-rrt
rr':likrs thr rlurritl ,rl tlrt r.r,alel ht'L'onL s lttirr,icr lnd citrlcr \r'litcr uill rirt to thc \ttl't-trc
htr.lru:c it is lightcr.

t.{ Solar Pond Construction

A solu pond aimed at r:ollecting afld storing 6rergy. Sdar prnd txn operats c$ntin$otlsly
the yrflr aul coilect energy from ssnli$ht radiaticn. Radiuion he*t ca* be

Selrcnrat ic

l1]irliirs lt(!!ril iilkl ! i{t1 ht Ltri'tl llt{ct- trt Pt.$rittLt tlr'r'trii:tl rtlcrut'
*n irr Fig. l. lt.hoLrlti hc trrttrrl !hiittltl'sirrtl'the \illrr pilild

llurl](lx' rr lr*thcr
;ind cltctriirtr . 

'Iitt sol:tr
{

titis zorrc ir alnrr:t llr sltt:tt
rrl :lrlt ;r1:o ltpllr\)xehl'r fitirr

{ i l('Z r ir Lrl:irtcJ ilt iht lup o l'titc sr,iur pr:,

:t. tJt(' lrIthict]t t( rlflitlt!!t' i('tr\ il r,]ltilclll | ,

rvitttr. Btc;.ru:c fotit;lrjt i!*t\ltt'tl tl:* trpltt
tht irrr irrnirrrnt. tlterc is lrrt t:tergY litsr tiur to
thc tN(lZt unJcr

rtreirstr rtiJ Ii(]7- ald N(17 intcrllctr.
drpllr rirerruscs tlx:

arr'lrc: orttl *htlrin lhrnr \l()Ilt!:C

in l ltu :olur. [r1xri- Tl]r' lest z trt-,"- . lltt Lcr,r'r:r (}rnltc{
ritlt L{}trttlt. t'i}}lrrnlt:tt\: orr lltis ,trtrr uttit,trrt]r -

lurirntion. lrtlrl till rntr:r'lhrituglt ll('7 lrntt N{7 lt

\LCZ1. zt-.rrt q illr
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2.2 Related Research related

temprrature profile sf Bre solar puxd. Liu. [9] analysed the thermal char.rcterist*s oJ
r$peinidal i$I$r pox*- {l0l simulates an ac $uppty wirh a salinity Eradiert s$l* ptxrd in
Saudi Arst{a. [lJ incrcases &e ef$ciency nf lx* e.xtractior po$d$ u$trS laterdl;url hefit

f;fJ**. 
I i2] have made a latxrr.ttory scilb prototype sa]ar grnr! as an *]temalire ercrgy

Research on sclar 6rnd* wili he orre of the s{}trutions r*' tfte Hwfopln**l of reueyq*flIe
erlergy sud:es ra,ith Sre use +f abunrlarrt su*light end $ee water rhirt will *e?er firn out, educe
energy s{}urce$ fnun f*ssil fuels and pmvide s*rull-scale ehctrie ky av*rilability, er*pecially in
*alt-producing areas ard this technol*gy inclueles elean energy which dtrs not pnrrlue global
lvafflingi.

This research is a develcpment ffixn a prsvil:nr. year research entitlfd latnrrntory scale
ptx$n the fnrm of a prototype. It is hoped thal this research will be one of ttre solutions lirr
the developnr,em of renewahle**rrgy ll*rrnrdswkh the use {}f sunlight andabunrlart sea water
thllt will neverrun out, rer,hrcing use energy.(itlurees frorn ftis*il fuels aurd prot'ide sm*ll-seale
tvailability ofel*ctricitv especially iu srit-pnxlucing regions and this tec'hnr:logy includes
clean energy th$t doe$ not pfixluce glohl waruing. This is reli{ed to the Untus rere*rch
sraegie ptan"

2.S Utilizatbn of Wifi.bassd Rsalfmc Hcnitoriqg

Systetn Frlr the utilizatkn of a Realtinr rrunitoring systerx research tlc metkxJ used is
tlaEr transmistion oler the ifi€rrrl via a Wi-E daui rntrw.$k, in this uase rhe t+:rit usnti is
ESPE266. ESPE266 is a SOC (Syste m on Chip) based !l,i -Fi module, $r) !$e can de ESPE266
direr't prograrns r+'itlxrut the netd f*r ndditional microc*ntrtrlkrs and this m<xlule e*u al*r
play a dual role as an adh* access Foirlt ilurJ also cliest rc$e!i,s at the s&me tin's.This nrxlule
ir alsa very low eneryy with elcuricity consumption tf l4$rn{ when $peratirg &t a m;rximum

tlrttlrrrstphon untl the n:nrclrtttic nlxlulcs. l.] TcehnlqLrc anrl sollr pcnd
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sFrrd (11-5.[mbps.lnd irr stir]lclbt. , .tarl.ih] rli]{lc is ilrrl\ 15m,.\. so tlr \li-Fi t11(xlulr: is reI\
llrr:iirl* {(1 ris. hltttrrr.\ as tlrr: t:tain s$tlrce th{t works ai 3-}V ts seen in fig. 3.

3'ig. J. Wi-Fi ESP&66 rncxlulc

This modute $nly ha$ Iirnited aery<xk lccess, where this rnr*ule h*s a d*pendem'y *n
surouadirg Wi-Fi *ources as its main sflrrce in acrlssirsi and $ending datn in ryal time tc
the user. Therefitre, in this r*rdy rei* rirne mtrnitoring sysierrs trased oil fiSM *twarks lrere
usrd :.+ thiil it crukl use $ rlet\{*rk ol ltxal providers $uch as Telkom*el, XL. Three. [ad*r;at,
etc.

1.4 6$lH.baeed Raaltimo

As explaineil .ll:tlve ta cover the shortcomings of the Vfi-Fi-based real time rntxluh.
additi$ff| nxxlults are urrd in ttr ftrrm of itr M59OE GSM N{txtule as shown in Fig,4.

The m<xlule lvorks t;n fllOMHz and lSmMHz GSM freqler*ies. where *re l)'equency is

used for all sxtrvorks GSM provider card in lndtxlesia.
This M-I{}E GSM mtxlule can us;e comnrunication servieeri based on SM$ se*ice* a*d

CPRS dat* sen,icesl the exi$tence of this SMS tervioe nreftcs it possibte for th* rlevice to
send SMS to thc user alxrut rhe data inlbrmation needed fr$n ths deviee to the user. GPRS
serlice allorvs deyice mexluies t{r acresi TCP I IP intemet via GPRS cellul*r card n6tt}$rk$
thr* are used so that it can exchartge infrxrmtiort dala in real time rhrtrugh cyberspnce. This
mrxlute can worli at a v$ltttge s{lurce {}f 3.3V-4.5V $'ith p$wer ct}ilsurilptio$ u[ wr]rk {*
?l0nr.{ rnrt ,*hen standby ix 2.5m"{. 1,r:u coukl say this mryJule is quite enersy etfi{kot in
its use.

}ig..t.{iS\t ' CIiKS \15i.)i}[] nirtlirlc

3 Design Proposed Research Methods

In t$ rtesign $ &r 6rtt {##;,{ffi which i$ prtpared is a resertoir of $eilrv$ter using a

rese rvoir of *a&r whieh is usu:rliy l6uml in ntrBr re$ervoirs in housing, then the shelter is

cut i[ the t$p $$ thst tire sea water surfaL's can receive light the sun as a *hole[I3, 141. The
stage$ of this research tre ainrtl ut monimring several typs of ch*nges that o{cur in the
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\r(!lr- ()l luL rt:sr:arch plirrurrilt {}lr xlitrliift:r rcst:n{}irs. ur}rt)i'rg othtrs. sol*r tj\i rntcri.itt.
ilnlllirrlt l!r:ht lclri . anrhie nl trurpr:ralurc. urr hulniLl it v. !\.iittr ilh. \1,;rtrr huth tcnrlxnitrrrt:. errLl

salinitr lcrtl liLc *at*r. Slase ttl r{\rarch cirrl hr' \r\:n un Irig^5.

F'lg. 5. S tag* of fiesearch

Ta r.l* the detu collectio*. recordifig and monit{riilg r}f the rerrrlt$ ol"reresrch data is

nee(&d iri real tinre, re{ordiri$ i* &me $$isg SD {ard &xut hgging with the sto&tg€ $l the
ffsiilts ilf fese{rch dsla int$ an SD canl to be read laer. While fer real tinx munitoring using
dau transmission via SMS and via the internet stl that the re$ilts of ob:;eryatinnal data can

be seen in re;rl tinre at thg tirne rvitlxrut any disunce restd{tio$s. The bloiuk diagrara ol the

remarch $tages c:rn tre seen in Figure 5. The next slep i$ tn do black slaining on the inner hcse

ratherthan thr ruenoir, aliertfiat the packaging is &>ne using Styrcfiram antl alurninium lbil
cn the ousirk which is then cowred with tarpetl rutrber to re*Ju:e the heat energy thrt is
wa.sted crtl. al'the surrounding en"-ironment anrl then l'ill with s{n *itter to a fuII resen'oir.
The st{ger ran be erp:oined as in the f*llowing series of Fig. 5.

The next design is the design of nreasurernent affl monitori$g ttxlls f*r *eawat*r stsrage
th* has beer mrtle as ab$r.e. Measuritg instnrments fin lies$sler slomge includt r+cverai

aspecls, nantly: fireasursrneilt ol solar UY intcnsitv, meas$el*ent ol sunlight, ntariuremcnt

Design of waiertanlcs end
deternri,lr*tisg of te*l

assFoEgnts

Program crealron f,ct
sen;or readilgs and
real time nronitorirg
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of firyir$ilmentitl temp*irture. maasuremefit olenviftrnnrntiil humir.iity. nras$refrtetrt of FH
(,f sca*.ater, nlfiisurement $f se& watl:f te$lpe&rlure . ard tlre:rs&remeflttf $alinity of $Lia ${tdr.
Ftrr rorqrbE inl'*rnrrtir* clnr tn seen in diagram bl*,ch Fig. ? de*ign ol the r*easxrement :tnd

mtrni.tori *g pro,cers.

ru-H'ruil
F"ig" {. Flarming fix sd&watcr st{)ri.ge

The trlcrk dirrgram in Figur 6 descritrs the ove mll process in the mea-rurcrnenl t{x]d and

real time monit$rifig of the porrds th*t haYe been arixle. It can tre seen that the tmrl first
initiaiizesby pnxessing inputorrtprtrnn the mir:nrorilrollerand descrilres it with the co$tents
of the softwiire irl atcordanse with the program com*rand $)ntents has been given heline.
Furtherm$re, pn*essing the readings *l *asor* inclu&sr air ternpe,ratrre sensors, $ater
tempdrature, water ph, water lralinit!', air humitlity. sun UV Ierel, ambient light leve}, antl

RTC or r*al drne clr*k readings t{} find out the {inx during which the equipment is

performing pnxessing. Peribrmed hy cn*rinuing the reading pnxe;s if there is an incomrng

eall (miscall) ofi a device tttit indicates that there !s a request lilrdata i[ that tir:re.
Afier re$ing the entry euntber. the xumbrr is s*xe<l atrd reused a$ the SMS sending

:rddrcss *ith *re results of rearli*g the sensor$ rt that time . Net anly that data tran*rnissi<nr is

aisc do*e viit the krternet by using a Wi-Fi morJrde by using a neartry Wi-f{ intemer source

where the tffll rcts il.s a client arrund antl sends data on the results $f sensor reaciings in real
time. Ne.:tt, &e trxri perlbrms uptlating the status t$ Iind cut the cverall retding pr*:ets und

the prccess af rnding dota in real tinx succ'essfully irrrd senrling to the nurnber {xt the

inc*ming call the results nre dirptayed on ttr LCD mrnitor on tlE deyice arxl irfter
completi$s the trxrl retulns t{} initializarion to re-initialize and s* on. t}verall. the

ilei!$uremetrt procesiii and data traasmissioo in real tirna are c$nlrollerl try micra Lonrdler's
which a-ork (:orsi$r$usly to read &e input $e$scrs tbr further prrxessing anrl data
tri*srnission pr*ce$ses. We can see this in tle following Fig. 7 diagram of the nexurement
t*ol and nronitoring.

The raiso r:(xrrolhr tserl ir Archrino Arnrega?560. Arduirm it based trn the AT mega

1560 AVR Sbit nnirnxa*trtrller whieh har ?56kb nlenxlr). and 8kb SRAI{ and 4kb
EEPROM, these memffi*s tre used firr mem*ry to pr*graft" pr$ees.4.i *rd storc temp{)raq'
dau. Arnrega2sstt tras Bfalgitd,gn* which can ia.Aiut*r*ulp,t, &ey *rrrk at a uuhag" rif
5voneaehpin"ThcAgduinr:negat5filisconnectedtua*LCDdiri$*yq'ith t6x2clnracters
urhich means it har I6 rtrlulrn and ! lire* oir:haracters in tpgre,arunce- This LCD is c'onaected

t':r Aiduixr lrith rur Bbit data sy$l€Er 1lith 4 pin ccnnectious t$ arresli the dau but that will
b< xent try Arduin* ts the LCD anrl RS pin or register setrect *-ith High condition: ta setd
LCD nnd Lovu dait to rrnd instu{rtion$ $n lhe LCD. *nl te pi* E or eruble wilh Arduitlo
scnds a high value or I so thrt the LeD it resdy tt) receive itrstrur:tions cr dirta.

In tbis research tool {*ere ire 2 kin<ls ol temperdure rcnsors namel-v wrler ternperi}tilre
sensorr ,and ambieilt air temperuture sensors ore nvirfilments. lrlr temperature sensors tn this

water using PS!8820 tlpe lempemture sens$r$ where the* sensort rlfe $enti$rs that hare
water resistance n'raking it prssible lo ,rsi$ure teilperdturei at certain depths in a p<xrl of

iriiirs ;.':Li1i i rif:;' 1l i. I 1 lt l':r::Li.:,:.,,::i l! ilr ) I I lt I ir 4li
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This DSl8B2fl has 3 pins consillinlt of5V xupply. gr$und a&ti inprt I $utput data, this
lienrr;r can q)c$rte at tempeftture$ of '55 " C t* t?5 o C. Ari llrr the *urreiunding air
te mper&ture setrsor u&in$ & DHTI I seaxtr, rt{rerc thi:i Eeflsl}r e trn als* rneasure the hunddity
anxrnd. This IIHT! I sensnr is a digital $errs$r whcrc in its u*e is eonneeted to the ADC pin
$ri the mic$r$$troller to L'$tlt,*fi the $ellsor outprrt voltage yalue ts i{ u$l$e ol lemperature

and humklity.
Th* ability cf this sensor ciin file*surr temperdture* titlr I re$Se of 0 " C-50 o f an*I a

hua:irtitX rrrsflsure,r.lent rarrgr of ?O9{ -95% Rtl. To E*d eilt the intensity vatue trl ultt'$vicht

tUV) and s**light urierl ? seo$or$" niurely rhe MI-{i5 I I se*srr I$ dstect LIV vitlue s in the sun

*ntlBI.ll730sens$rt$detertth*ler,eleflightintheriun.TheklLESll rxnsorcanbeusedur
detect UV valrcs i* 280rrn - 3!0nm ligit rtaves, where light wt*es are categorir-eil as t
spe(trum ol LIVA radi*tion ttalning tight) arxl UYB (bunring of light) in sunlight'

Thi; sensrr uses ;r phot*dixl* th*t works at l.3V voltage in cnlverling UV vaiues inta
y-()ltlge v'alues so thar the re*ding with the use rlf a }ow po*er of 3{MpA is ctt*nected to the

ADC pir of tlr micr<x*ntrcller in ils rearler. The next $un $sn!$or, the BH I75t), {sn detee t
the tlim lighr value nl I liEht" whetler it's *re sun or the lump in hl.{ units" This senvrr ir I
riigfu*l ligit scns$r thfl turs n eligirat flItput thd is digit*lly cstlllecled lo an I3C pin on fi
rnicr*conl.rollet th*t {an comrnunica{e in two directioas consisting *f SCI {serial chxk) and

$DA {verial data) chan*els that c$n sfad digital signals t}r:<rugh the c}txk siglal on the

micn:contrr:iler. Sirnulalion and measurerrr*nt oitemperature anrl salinity can be seen in Fig.
s.

$ig.9. Simularien aad 1llex;urenrent of sfltiniry find tenpffstere at Solar Feind

4lt{ain Results

Systefi teB{ing oi a measurement tixrl that har been designed aims 1o d*termine *helher
the nrasu:'errefit klol that has been rniide can wnrk s.elt as expe*ted. This test is carried out

in a reservoir thal has been fil]ed with sca*rkr in rm open plaee exposed t* sunlight. Tc
oh$er\re lhe pnxeiis ol ibrming a soltr prrrd system xt nr previously rlesigretl sea $,{ilter

re :ierv*ir. This test i$ canied out in a ressvoir thr* hies been lilled *-ith sea wat t, which has

not txen added t* s*lt in ither woflJli i$ ritill nornnl. Me{rsurernentli:Ire carried $ut at (*.00
to 17.00 for 3 day*. Thc resutrls {)f mfasurements of salinity and te$perdture e;ur be $etn ilr
the following graph:

i1iql:. .;.isl1r ! ilrr i j I l- i i l) j rli.rl ir!-i,:rl' l{ l-jr t I i I t I \t i{ li

i {}
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$ Concluriont

The irnplemcrtati$fl of a protslypc sy$em monitoriag real time padient salirdty aml
camplete strlar pond ternperature have been testq.l *od obtained dlta accnrately. The
pnrprsed sdar pond makes iteasy t$ get data $btained liorn s*lar ;mnds. Then. the d$ta csn

he pracesxd accrxding t$ th€ tint of rnonitoring aurd can obtuin th€ right temperaturc, so

this it can be csrnverted i*to electrical energy. Ttt tested ry*lem has cbtained <lsta that cnn

be skrwr lnrm ligur* l0a-l0c until figures I la to t 1c which shorx tlre restrltli of salinity.
Tenrtprai*re rreaturemeot resuli$ {.}btaircd tiom 0t"m. l5um,40cm.7{km a*d I meief in real

tirne.
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