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3AT'AJIBHI XAPAKTEPUCTHUKH POBOTH

AKTyajabHicTh Temu. [Ipu TpuBamomy 30epiranHs 3epHa, BUMIPIOBaHHS HOTO
TEMIIEPATypU € OJHUM 3 TOJOBHHUX, OCKUIbKH 4epe3 epeKT caMOo3irpiBaHHs Mif Yac
HiABUILEHHS TemnepaTypu noHaa 35° C 3epHO NcyeTbes, M0 IPU3BOIUTE 10 BEIUKHUX
30uTkiB. CremiaJbHi CHCTEMH TEMIIEPaTypHOTO KOHTPOIIO B 3E€PHOBOMY CHIIOCY,
BUPILIYIOTH L0 IPo0IeMy 3 MaKCUMAJIBHOIO 3PYYHICTIO JJIsl BIACHHUKA. J{JIs1 KOHTPOIIO
TEPMOCHUCTEM BUKOPUCTOBYIOTh PI3HI CHocoOM KajaiOpyBaHHsSA, aje JACMOHTaX iX 3
00’€KTa 4YacTO € JOCTaTHhO CKJIAJHUM. B 3B’S3Ky 3 LIMM JOpPEYHUM € CTBOPEHHS

MOOUIBHOTO MPUCTPOIO JIJISl KaJIIOpYBaHHS TEPMOCUCTEM OE3MOCEPEIHBO HA 00’ EKTI.

Meta: nojsrae B po3poOIll MPUCTPOIO MJiI aBTOMATH30BAHOTO KadiOpyBaHHS
TEPMOCHUCTEM, IO JIO3BOJIMTH 3HU3UTH TPYJAOMICTKICTH 1 BapTICTh IIbOTO

TEXHOJIOTTYHOTO MPOIIECY.

3anaui:
— BukoHaHO aHAMITUYHUHN OV JITEpATypu Ta MaTEHTHOI 1H(opMalii 3a TEMOIO
poboTu;
— Po3po6ieHo pyHKIIOHATBHY CXeMy TPHIIay;
— Po3po061eHO eNeKTpUYHY NPUHIUIIOBY CXEMY MPUIIaLIY;
— Buxonano 3D MonentoBaHHS KOHCTPYKINIT TIpUIady;

— Hanmcano nporpamMHui KO JUIsl IPUJIAY.
O0’€KT: TEXHOJIOTTYHI CUCTEMH TECTYBAHHS TEPMOAATUHKIB.
IIpeamer: npunaj as aBTOMAaTU30BAHOTO KaIOpyBaHHS TEPMOCHUCTEM.

IlpakTHuyHe 3HAYeHHA OTPUMAHUX Pe3yJbTaTiB: pe3ylabTaTH pPOOOTH €
aBTOMaTHU3aIlisl pPoOOTH KaliOpyBaHHS TEPMOCHCTEM 3EPHOCXOBHII, IO O3BOJUTH

3HU3UTHU TPYAOMICTKICTb 1 BAPTICTh LILOI'O TEXHOJOTTYHOTO MPOLIECY .
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Ctpykrypa Ta 00caAr podoru. bakamaBpchka poOoTa CKIAAacThCcs 3 aHOTAIil Ha 2
CTOpIHKAX, BCTYITY, TPhOX PO3JUIIB, BUCHOBKIB, TEpENiKy JKepea MocuiaHHa 3 24
HaliMeHyBaHb. OCHOBHA YacTWHA POOOTH CTaHOBHUTH 70 CTOPIHOK, cepen Akux 63 puc.

Ta 27 Taoi.

OCHOBHMUM 3MICT POBOTH

Y BeTynmi momaHo OOTPYHTYBaHHS aKTyaldbHOCTI TeMH OakanaBpChbKOi poOOTH,
3a3Ha4eHO ii 3B’SI30K i3 HAYKOBOK IMPOTPaMolo, TUTAHAMHU 1 TeMaMH, CHOPMYIHOBAHO
METy Ta 3aBJaHHS JOCHI/DKCHHS, BKAa3aHO NPAKTUYHE 3HAYCHHS OJICPKaHHUX
pe3yJabTaTiB, HAaBEJICHO BIJIOMOCTI PO ampoOalliio pe3yjbTariB poOOTH Ta myOsikari

aBTOpA.

3amayero MPUCTPOI0 € 3aCTOCYBaHHS I KaliOPOBKH TEPMOCHUCTEM 3E€PHOCXOBHIIL.
Touna TemrnepaTypa Jy:ke moTpiOHa AJi sIKICHOTO 30epiraHHs 3epHa B 36pHOCXOBHIIIAX,

3MEHIIYETHCS BIJICOTOK IMICYBaHHS 3€pHA.

Y nepmomy po3aini OakanaBpcbkoi poOoTu  «IIpucTpiii aBTOMATH30BaHOIO
KAJIOPYBAHHS TEPMOCHUCTEM 3€PHOCXOBHMI» PO3TJISHYTO TEOPETUYHI OCHOBU

TEPMOCHUCTEM Ta 3arajibHi XapaKTePUCTUKU ICHYIOUUX KOHCTPYKIIIH.
CdopmynboBani 3a/1aui JOCHIKEHb OaKalaBpChKOi JUMIIIOMHOT pOOOTH.

Y apyromy po3aini OakamaBpcbkoi po6otu «IlpucTpiii aBTOMATHM30BaHOIO
KaJiOpyBaHHS TePMOCHCTEM 3E€PHOCXOBHII» MPOBEACHO aHami3 Ta 30ip 1H(popmarlii

HEOOXITHUX KOMIUICKTYIOUHX.

Po3pobsiena npykoBaHa IjlaTa MPUCTPOIO, 3 YpaxXyBaHHSIM YyCiX BHUMOT.
IlocTaBneHa MeTa JOCSATAETbCS BUKOPHCTAHHAM TEMIEPATYpPHOIO JlaTYMKa
DS18B20, sxuit MmoxkHa nmobaunTu Ha (GyHKILIOHATIBHINA cxemi (pucyHok 1) Ta Ha
CJEKTPUYHIM NpUHIMMOBINA cxemi (pucyHok 3). DyHKIIOHaIbHA CXeMa
CKJIAIA€ThCS 3: JKUBIICHHS, MyJbTa KEPYBAaHHS, JaTYUKa BEPXHHOTO OOMEKEHHS,

JaTdyuka HWKHBOro, Arduino ,matumk Xomua, JgpaiiBepa asuryHa 1A6586,



natunka Temneparypu DSI12B20, HarpiBaroyoro einemMeHTa Ta  JIBOX

€JIEKTPOJIBUTYHIB.
OaTumk
[aTuuK BEDXHLOMO Xonna
ODOMEWEHHR
TAG6586
i EnexTpoasuryH
AR 1
HUBNEHHA —> Arduino nano
€«—>» DS12820
i ¢ EnexTpoasuryH
) - 2
[aTumK HUHHLE0TO Harpisamdui
MynLT KepyBaHHA ODME¥EHHR ENeMEHT

Pucynok 1 — @yHkIlioHaIpHa cXeMa IPUCTPOIO

Pucynok 2 —3aranbHuii BUA IPUCTPOIO



B nacnimok po3po0iieHnx 4acThH, Ta pO3paxyHKiB BAAIOCS 300pa3uTH 3arajibHy OJIOK -

cxemy ((pyHKIIOHAIBHY cxeMy) AenbTa 3D npunTepa.

Crmparourch Ha po3po0IIeH] €IEMEHTH CUCTEMH € JOMUIBHUM Ta HeOOX1THUM
CTBOPCHHS €JIEKTPUYHOI MPpUHIUIOBOT cxemu (Pucynok 3) mpuctporo. Takox 010k-

cxema temrneparypHoro gatuyuka DS18B20 (PucyHnok 6).
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Pucynok 3 — EnekTpuuHa NpUHIIMIIOBA CXEMa MPUCTPOIO

Po3pobneno ta BmpoBamkeHa 3D Mopens mpuctporo. PesynmbTaToM MOnAENtOBaHHS €

rOTOBUM MPUCTPIN 7151 KaliOpyBaHHS TEPMOCUCTEM.

Vey
47K CXEMA JIOTHKA
MAPA3UTHOIO NUAHMA 0 VIIPARTEHHA DS1 8B20
TIAMSATEIO
L s P
DQ *
4—{ OATUMK TEMMNEPATYPbI |
64-EMT ROM
BRI ¥DD > " BEPXHWM MOPOT (T,,) I
GND J_ & 1-wire MOPT e g PETUCTP (EEPROM)
PP =
g (SCRATCHPAD) HVDKHWW NOPOT (T.)
PETUCTP (EEPROM)
TATUAK PR I PEFHCT!-(’EKEC;HOMFYPALMM I
Vop l— UTAH P! ROM)
wa
4—)' FEHEPATOP 8-EMT CRC I

Pucynok 6 — brok-cxema DS18B20



Pucynok 4 — CkJ1afioBl YaCTHHU MPHIIATY

Po3pobneno, Ta crBopeHo 00’emHY Mozenb mpuctporo (PucyHok 2), Ta cTBOpeHa

JIpyKoBaHa riata npuctporo (Pucynok 5).



Pucynok 5 — /IpykoBaHa 1uiata npucTpoo

Y Tperbomy po3aiii OakanaBpchkoi pobotu «IlpucTpiii aBTOMATH30BaHOIO
KaJiOpyBaHHSI TePMOCHCTEM 3€PHOCXOBHIN» BHKOHAHO aHali3 yMOB TIpaii Ha

poOoUOMY MiCII1, BCTAHOBJICHO, 1110 OIBIIICTh 3 HUX BIJIMOBIIAIOTh HOPMI.

BUCHOBKMU

B pe3ynbTaTi BUKOHAHHS TUTIIIOMHOI pOOOTH:

1. Ha ocHoBI ormsiiy mpyuHIUIIB CTBOPEHUX KOHCTPYKIIN Ta BUSHAYCHHS KIIFOUOBUX
3alad CTBOPEHUX CHUCTEM KaliOpyBaHHS, 3 YpaxyBaHHSIM aHaJI3y NPOBEICHUX
JOCIIIKEHb KOHCTATyeEMO, HEOOX1THICTh MOJIEPHI3aIlli ICHYIOUHX Ta CTBOPEHHS HOBUX

MIIXOM1B 3311 BTUJIEHHS [TOCTABJIEHUX 3a7ad.

2. Ha ocHOBI mpuHIUIIB OOpPaHOTO TEMIEPATypPHOrO JaTyhka, pPO3pOOJIECHO

npoctopoBy Mmonaenb 3D mpuHTepa, 10 Ja€ 3MOTYy TEOPETHYHO OOIPYHTYBaTH, Ta



HiATBEPIUTH, YU CIIPOCTYBATH JOIIbHICTh OTPUMAHUX 3HAUEHb B MPOIEC] PO3PAXYHKY,

3pOoOUTH BUCHOBOK Ha OCHOBI PO3PaxXyHKY IIOJ0 SIKOCTI BUMIPIOBaHHS TEMIIEpaTypH.

3. 3a3HauMBIIM OCHOBHI KpUTEPii BUKOPUCTAHHS NPUCTPOIO, 3 BPAXyBaHHIM
crietndiku poOIT, sIKI B HBOMY BHKOHYIOTBCS, Ta IpOaHaIi3yBaBIIM yMOBHU IIpalll
KOHCTaTy€eEMO: TPUMIILIEHHS 1 Oy/e BUKOPHUCTOBYBAaTUCH JAHUI MPHUCTPiN BiAMOBIIAE

BHUMOTI'aM.

AHOTAIIA
Tucaeuu 0.0. [Ilpuctpiifi aBTOMATU30BAHOTO  KaliOpyBaHHS  TEPMOCHUCTEM
3epHocxoBuil. — Ksamidikamiiina pobGota ©OakanmaBpa 31 cremiagbHOocTi 151
ABTOMaTu3aIlisi Ta KOMIT'IOTEPHO — IHTErpOBaHi TexHOJIOT. — YopHOMOpPCHKUI

HalloHaJIbHUH yHiBepcuTeT iMeHl [letpa Morumm, 2020,

B TexHosOr1YHOMY TUIaH1 BaXKJIMBUM, Ta HEOOXITHUM € TIPOBEJICHHS aHaIIi3y BIJIOMUX
KOHCTPYKU1W. Hampukiaa TOYHICT 3aMipy TEMIEPATYPH, PI3HI BUIU 3aMIpy J1yKe
PI3HATBCS , MO-TIEPILIE 3HUXKYETHCS TOUHICTD 3aMipy, MO-APYre 3HKYETHCS SKICTh Ta
aKTyaJbHICTh BUKOPUCTAHHS LMX KOHCTPYKIIii, KPIM TOTO € BUCOKA BIPOTIAHICTB, 1110
YMOBH Jie OyyTh BUKOPUCTOBYBATHUCH 111 KOHCTPYKIIli, MOKYTh HE TIINTH MO PI3HUM
MpUYMHAM. AHAI3 KOHKYPEHTHHUX PIllIeHb, Ta JOCIHIKECHHS TPUHITUIIIB, SKUMHU
XapaKTepPU3yIOThCs 3aMip TeMIIEpaTypy CIIPUUMHUIN BUKOPUCTAHHS Cy4acHOTO
1M(pPOBOro AaTUMKa TEMIEPATYPH, IKUN 3JaTHUN 3aMIpSTH TEMIIEPATypPy 3 TOUHICTIO
10 0,5°C, KpiM TOTO €KCIIEPUMEHTAILHUM JPYTrOM BAAJIOCS YKPIIUTH Ta BAOCKOHAIUTH

MOJIEJIb PUCTPOIO, MICIISI CHUIBHOTO HAaBAHTAKEHHSI Ta MOJIETIIUTH 301pKY MPUCTPOIO.

[TosicHroBasbHA 3amucka 0aKanaBpChbKOT pOOOTH CKIIAIAETHCS 31 BCTYITY, TPhOX PO3JILIIB,

BHCHOBKIB, TIEPEIIKY JKEPEN MOCUIaHHS.

VY BCTyIl BU3HAYAETHCS AaKTYalbHICTh TEMH, HaBEJEHI 3aaadi, SKI 3alUIAaHOBAHO
BHUPIIIUTH JIJI1 JIOCATHEHHS TIOCTABJICHOI METH. Y TIEPIIOMY PO3IUT PO3TISHYTO

TEOPETUYHI OCHOBU JIPYyKy Ta 3arajbHi XapaKTEPUCTHKH ICHYIOUMX KOHCTPYKIIii,
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HAWPO3MOBCIOKEHIIIT METOAM 3aMipy TeMIlepaTypu. Y IpYromy po3Miii MPOBEICHO
aHaji3 amapaTHUX 3aco0iB 3yl pealli3allii TEXHIYHOTO 3aBjJaHHsS, Ta IOCTaBJICHHX
3a/a4d 3 OOTPYHTYBaHHSIM BHOOPY €JIEMEHTIB CUCTEMHU. Y TPEThOMY PO3ili BUKOHAHO
aHaJji3 yMOB Ipalll Ha po60YoMy MICIIl Ta BUSBJICHO, 1110 OIBIIICTh 3 HUX BIJIMOBIIAIOThH

BHUMOTI'aM.

bakanaBpceka po6ora mictuth 90 c. (6e3 momatkiB), 45 puc., 25 Tabn., 27 mxepen
MOCHUJIaHHS.
KamouoBi cioBa: TtepmocucrteMa, TEpMOMETp, KalmiOpyBaHHS, TPUCTPIA s

KaniOpyBaHHS, aBTOMAaTH3allisl KajaiOpyBaHHS, 36€pPHOCXOBHIIIA.

ANNOTATION

Tyslevich O.0. Device for automated calibration of granary thermal systems. -
Bachelor's thesis in the specialty 151 Automation and computer-integrated technologies.
- Petro Mohyla Black Sea National University, 2020.

In terms of technology, it is important and necessary to analyze the known structures.
For example, the accuracy of temperature measurement, different types of measurement
are very different, firstly, the accuracy of measurement decreases, secondly, the quality
and relevance of these structures decreases, and there is a high probability that the
conditions where these structures will be used may not be suitable for various reasons.
Analysis of competitive solutions and research on the principles of temperature
measurement have led to the use of a modern digital temperature sensor that can
measure temperature with an accuracy of 0.5°C, in addition, an experimental friend was
able to strengthen and improve the device model, heavy load and facilitate device

assembly.

The explanatory note of the bachelor's thesis consists of an introduction, three sections,

conclusions, a list of reference sources.
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The introduction determines the relevance of the topic, the tasks that are planned to be
solved to achieve this goal. The first section discusses the theoretical foundations of
printing and general characteristics of existing structures, the most common methods of
measuring temperature. In the second section the analysis of hardware for realization of
the technical task, and the set tasks with the substantiation of a choice of elements of
system is carried out. The third section analyzes the working conditions in the
workplace and found that most of them meet the requirements.

The bachelor's thesis contains 90 pages. (without appendices), 45 fig., 25 tables, 27

sources of reference.

Key words: thermosystem, thermometer, calibration, calibration device, calibration
automation, granaries.



