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H €ykplon tng MTUXLOKAG Epyaciag amo to Tunua HAektpoAdywv Mnxavikwv Kat Mnxavikwy
HAektpovikwv Yriohoylotwv Kat MAnpodoplkig tou TexvoAoyikoU Mavemniotnpiov Kumpou dev
UTIOS NAWVEL ATIOPALTTWE KAl armodoxh Twv anoPewy Tou cuyypadea ek LEPOUC TOU
TUAUOTOG.



Evyapiorics

[Ipdta an’ 6Aa, Bo HBela va gvyapiotom Bepud tov emPAénovta kabnynt) pov
g mopovcag epyacioc, Ap Miyain Miyanliion, ywo v gukopio Tov pov £dmGE va,
acyoAn0m 1 éva Bépa Tov pe evolEpepe, GLVOLALOVTAG TOV TOUEN TMV AVTOUATICUMV
pe avtov ™ MeMocsokopiog Kot T 0empntTiky] yvdon e TNV TPOKTIKN EQApLOYT. Xmpig
T1G €0GTOYEG TAPATNPNGELS Kol VITOJEIEELS TOV GTN dOUT|, GTN LOPPY| KO TO TEPLEYOLEVO,
TIG OMUOVTIKES TOV TPOTAGELS Yo TNV PPAoypaeia, TNV AQELdN TOpoyn EVILTOV VAKOV,
™V €umelpn KoBodNyNo™n TOL Kol TNV EMCTNUOVIKY apTIOTNTO TOV GUUPOVA®Y TOV, M
mpoomadeto pov dev Ba giye telecpopnoet otov Pabud twv Tpocdokidv pov. H cuveyng
Tov gvBdppuvon, N Nd Tov cvumapdoTact kot 1 Tpobupia aviamdkpiong Tov oE KAbE
pov amopio Kot o€ k0Be OLGKOAN TOL TPOEKLATE KATA TNV OAOKAP®GCT TOV TAPOVTOC
TOVNLATOG, AESEIEAV Y10 Lot oKOUN opd OTL givort Oyt LOVO TPATLTO OAGKAAOV OAAG
Kol 01keiog IA0G Kot cuvepydng Kot KalBodnynTg.

Emiong, 11g sthkpiveig pov guyapiotieg Ba 0eia va angvfive otov ayamntd pov
oiho Xpioto Kepwln, edwd og Oépata Awadiktoov, mov powpdotnke poli pov

€ELOEIKEVEVEG YVMDGELG TOV Y10 TOV TPOYpoppaticid tov Arduino.



Iepidnqyn

Avtikeipevo g ovykekpipnévng [toytakng Epyaciog eivar n Biprioypagikn
emokonMon tov e&edifewv ota Xvotquato KotamoAéunong tov akdpeog
Bappoa pe vmepBeppioa (Hyperthermia against Varroa Destructor) xatr n
avanTuEn oYeTIKNG PEATIOUEVIG CVGKEVNG AVTILETMOTLIONG TNG.

Apyikd, yivetol pia glocaymylkn avaeopd oto wpdPinua tov Bappoa.
AxoroVOw¢ €xel ovumepineOel pia BipAtoypaeikn avaeopd otn Poppoikm
Axapiacrm, otn popeoioyio Tov KOKAOL (®NG TOL OKAPEOS, TOV TPOT®V
d1aYVOGNG TOV, KAOMS Kol GUUTTOUATO TOV TAPOVGLALEL TO LEAIGGOGUVOG TOV
€xel mpocPhiet.

H dgbtepn evoémmto, ovveyiler amaplOpuodvtog kot eneénydviog Tig
KUPLOTEPEG EQAPUOYEC CVOTNUATOV KaTaToAEUNoNS Tov Bappda pe vrepheppia,
OV VTLAPYOVV OTIC AYOPEG. APOV YIVETOL LLO EKTEVTG TEYVIKN €pEvVa, akoAovOel
N dwadikacio avaATTLENG VOGS VEOL BEATIOUEVOV GLGTNUOTOG OVTILETDOTIGT G TOV
akdpeoc Bappoda. To véo avtd cvotnpa Paciletar otnv Bepancio pe ypron
Beppotnrac.

H tpitm evémmrta eivor apepopévn e£oAokAnpov otnv avAamtvuén
cvokeVNg M omoia otnpiletat otic drdpopeg peBddovg Bepaneiag evdvtia o
Bappoikn Axapiocn mov mapéyovial 6Tov peAlGookOpo. Apyikd yivetar pia
avdAvon ToV BaciKOV YOpOKTINPLIOTIKOV TNG GLOKEVNG OAAL Kol TOL TPOTOV
Aettovpyiag TG, VA GTN GLVEYELWN TOPOVGLALOVTOL TO TAEOVEKTNUOTO KOl
LELOVEKTN AT TNG GE GYXECM UE OLTEG TOV gUmopiov.

210 TAOG10 TNG TTLUYLOKNG epyaciog £xel KaTooKkeLOoHEl GLGKELY| KATATOAEUNONG
™m¢ Bappoikng axapiaong, &xel cvvtaydel oxetikdg alyoplOog TPOYPUUUATIGHLOD TOV
UIKPOETEEEPYNOTY, O 0M0i0g TapaTifeTON GTO TOPAPTNUO Kot 1| GLOKELY| Exel Tebel oe
Asrtovpyion ypnong. e v mo maveo ocvokevr mov TEPLYpAeETaL, EUOvICETAL
AVOALTIKY] TEPLYPOPN TOL Be®PNTIKOD KLVKADUATOG, TNG Agittovpyiag, TOV
TEYVIKAOV  YOPOAKTINPIOTIKOV KOl TOL TPOYPUUUATIGUOD oIV &votnto S
(ZYMIIEPAZMATA).

H ocvokevn éxet ohokAnpwBel kat £xel dokipaotel oe KoyéAN. H epappoyn
NG GTNV KLYEAN KOL O TPOYPOUUOTIGHOG TNG, ATOJEIKVIETOL KOl GE TPOYLOTIKO

YPOVO €VYPNGTN KOl ATOTEAEGUATIKY, EVO ePapudletal pe peydin evkoiia and



tov xpnotn. H povadikn amaitnon Asttovpyloag g eival va vadpyet tpoécsfacn
oe tdon tpopodociog 230 V AC. H ovokevn xatd ™ dokipn g €de1&e 0Tt
umopel va dtotnpnoetl v embounty OBepuokpacio kot vypacio péco otnv
KOYEA OTT®C NTOV Kol 0 apyKOg 6TOY0g NG epyaciac avtng. Zvyilel yopw ota
14 kg o6& cOyKplon pe avticTolyeg mov ypnoiporotovy Bepuotnta mov {uyilovv
nepimov 25 kg. H pala ovty pmopei vo peiowbei akOpo mTEPLGOOTEPO WE
tpomomoinon ¢ e€MTEPIKNG ELPAVIONG TNG CLOKEVNG OALL Kl LE AAAOYT TOV
VMKOV KOTOGKELNG HIKPOTEPOV PBApovg KAl OYKOV 0VTMG OOTE VO KOATOTOVEL

KOO AYOTEPO TOV YPNOTN.



Abstract

The object of this Thesis is the bibliographic review of developments in
Hyperthermia against Varroa Destructor and the development of a relatively improved
device to deal with it.

Firstly an introductory reference is made to Varroa's problem followed by a
bibliographic reference to the varroa mite, the morphology of the mite's life cycle, the
ways of its diagnosis, as well as the symptoms of the infected swarm.

The second section goes on to list and explain the main applications of Varroa
overheat control systems on the market. After an extensive technical research, the process
of developing a new improved system for the treatment of Varroa mites follows. This
new system is based on heat treatment.

The third section is entirely devoted to the development of a device that relies on
the various methods of treatment against varicose mites provided to the beekeeper. First,
an analysis of the basic characteristics of the device and its mode of operation is made,
while then its advantages and disadvantages in relation to those of the trade are presented.

As part of the dissertation, a device for combating varroa mites has been constructed,
a relevant programming algorithm of the microprocessor has been compiled, which is
listed in the appendix, and the device has been put into operation. For the device described
above, a detailed description of the theoretical circuit, operation, technical characteristics
and programming is shown in section 5 (CONCLUSIONS).

The device has been completed and tested in a cell. Its application in the hive and its
programming, proves to be easy to use and effective in real time, while it is applied with
great ease by the user. Its only operating requirement is to have access to 230 V AC supply
voltage. The device during its test showed that it can maintain the desired temperature
and humidity inside the cell as was the original goal of this work. It weighs around 14 kg
compared to counterparts that use heat that weigh about 25 kg. This mass can be reduced
even more by modifying the external appearance of the device but also by changing the
construction materials with lighter weight and volume so that the user is even less

stressed.



