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IH¢OPMAIIIfIHO—BI/IMIPIOBAJII)HA CUCTEMA
«KJIIMAT-KOHTPOJIb»

The work is dedicated to designing and developing microcontroller module and
information and measuring system of monitoring temperature environment with
the appropriate problem-oriented base of measurement data. The information and
measuring system is designed for remote control to obtain the necessary infor-
mation about the temperature inside the rooms.

In developing the information and measuring system, actual element base of ra-
dio elements (eg. low cost NTC 103 thermistors for obtaining high-precision
measurement of the environmental temperature), hardware and program lineariza-
tion methods of the temperature dependence on the resistance, which combination
helped to minimize the measurement error, are used.

The system for implementing server and user interface technology openHAB
software and specialized integrated development environment openHAB Designer,
based on framework Eclipse SmartHome and programming language Xtend, are
applied. Modbus RTU is used as transfer protocol for RS485. If it is necessary, da-
ta transmission can occur via GSM-modem and via radio transmitters that provide
system mobility.

Relevance of work is determined by the high cost of similar systems, due to im-
port substitution both software and components. As a result the system, which en-
ables to control and maintain stable climate parameters inside the residential and
industrial rooms, was developed. The use of the system in the residential premises
will ensure reliable operation of heating, ventilation and air conditioning, while its
application in manufacturing can avoid breaching conditions of equipment and
storage, reducing the performance of the individual units.

The system is relevant to all niches of automation, allowing its cost to bring the
concept of "smart house™ outside of housing the premium segment.

Ornucanbl 1 000CHOBAaHBI OCHOBHBIE TPUYHMHBI U TIPUHIUIIBI TTOCTPOCHUS WH-
(hopMaImOHHO-U3MEPUTETHFHON CHCTEMbl MOHUTOPUHTA TEMIIEPATypHBIX MapameT-
pOB OKpyXxaro1ieit cpeasl. [IpuBenena ctpykrypHas cxeMa U pacCMOTPEH IPUHLIUIT
TIEWCTBUS CUCTEMEL.
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Beryn

B cyuacHoMy CBITI BaXKO YySIBUTH MPOAYKTUBHY IIsUTbHICTH JIIOIWHU O€3
aBTOMATHU30BaHUX CUCTEM, SIK1 JIOMTOMOTAIOTh il B TMOBCSAKICHHIN poboTi. Bonn
CIIOBIIIAIOTh BCIO HEOOX1AHY 1HGOPMAIIIIO PO CTaH CUCTEMH, HATAIOTh MOKJIIH-
BICTh BIJIJAJICHOr0 300py JIAaHUX, & TAKOX J03BOJIAIOTH BUKOHYBaTH aBTOMAaTHY-
HO TEBHI i B 3aJIEKHOCTI Bl OTPUMAHUX JAHUX, [0 YaCTO CYMPOBOKYETHCS
HE JIMIIE 3PYYHICTIO Y BUKOPUCTAHHI, a i 3HAaYHOI0 €KOHOMI€I0 pecypciB. Came
TOMY Il CUCTEMHU HaOyJIM MIUPOKOT0 BXKMBAHHS B MICIISIX IIJBUIICHOT HeOe3IIe-
KM, IPOMHUCIIOBOI aBTOMATHU3allil, CUCTEMax «pPO3yMHHUI OyIMHOK» abo 3 METOI0
MOHITOPUHTY BHMIPIOBAJIBHUX MapameTpiB. Po3poOkor0 cucteM MOHITOPUHTY
«KJIIMAaT-KOHTPOJIb» 3aMaIOThCA 1 BITYM3HSHI, 1 3aKOPIOHHI KOMIIaHii MPOTIATOM
TPHUBAJIOTO TMEPIOY, MPOTE 3 YACOM iX aKTyaJbHICTh HE BTPAYA€THCS, & HaBIAKH
TUTBKY MIpUBEpTAE Bee Oinbine yBaru [ 1-8].

[npopmaniitHo-BumMiproBaibHa cucrema (IBC) «ximimMaT-KOHTpoIb» Ha 0a-
31 MIKPOKOHTPOJIEPHOTO0 MOJYJIsl O€3M0CEPEIHbO MOB sA3aHa 3 KOHLeNLiew [HTe-
pHETY peuell — KOHIENIIEI0 CTBOPEHHA «PO3YMHUX OYIMHKIB», «PO3YMHHUX
MICT», «PO3YMHHUX aBTIBOK» TOIIO, — CYYacCHUM 1 NEPCIEKTUBHUM CIOCOOOM
3pOOUTH KUTTS JHOJUHU O1IbIT KOMOopTHUM [9].

AKTyaJbHICT PO3pOOKH 00yMOBIIeHa TUM (DaKTOM, IO TEXHOJIOTii CTBO-
PEHHS «PO3yMHHX OYJIMHKIB» € X04a 1 PO3BUHEHUMH, aJie HE KOPUCTYIOThCS J0-
CTaTHIM TONUTOM Y BITYM3HSHUX CIOXHUBAdiB IMO-TIEPIIE Yepe3 CBOKO JOBOJI
BUCOKY IIHy, a MO-Apyre, 4yepe3 HEPO3yMIHHsS TOro, II0 CaMe€ BOHU XOUYTh
OTpUMaTH BiA Takoi cucteMu. OKpiM TOTo, po3poOKa Ba)KJIMBa 1 3 TOYKU 30pY
IMIIOPTO3aMIIIEHHS, OCKUIbKHU O1IbIIa YACTHHA MPOTPAMHOT0 3a0€3MEeUEHHS, SIKE
BUKOPUCTOBYETHCS MIPH CTBOPEHHI MOA10HUX CUCTEM, IHO3EMHOTO BUPOOHHUIITBA,
TOMY JJOCTaTHBO KOILITOBHE, a B 0araTbOX BUMAJKax 1 3aKpUTE BiJl Moau]ikailiii.
ToMy cyyacHi AOCHIHKEHHS 1 po3po0KH B 11 cdepl cpsMOBaHI HA CTBOPEHHS
y CKJIaJl cucTeM «po3yMHuil OynuHok» IBC «kiiMaT-KOHTPOJIbY BITYM3HSIHOTO
BUPOOHUIITBA.

Meta

Po3pobka IBC «kimiMaT-KOHTPOJIbY, siKa JO3BOJISIE OUIbI €(DEKTUBHO KOH-
TPOJIIOBATH TEMIIEPATYPy Y MOOYTOBUX Ta BUPOOHUYMX MPUMIIIECHHSX, 3a0€31e-
yye eKOHOMHE BUTPayaHHs €HEPropecypciB Ta CIPHSE CTBOPEHHIO KOM(POPTHUX
YMOB 3a paxyHOK BOYJIOBaHOi B 1i mporpamHe 3a0e3Me4YeHHs] MOXKIUBOCTI CIIO-
BIIIATH KOPUCTYBaya MPO BIAXUJICHHS MTOKA3HUKIB BiJl BCTAHOBJICHUX.

OCHOBHI MMOJIOKEHHSA

BnpoBamxeHHs: aBTOMaTU30BaHO1 CUCTEMH MOHITOPUHTY BUKOHYETHCS 3
METOI0 3A1MCHEHHS KOHTPOJIIO 33 KIIMAaTUYHUMU IMapaMeTpamH KUTJIOBHX Ta
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BUPOOHUYNX MPUMIIICHD, IO CIPHUSE MIABUIICHHIO €()eKTUBHOCTI CIIOKUBAHHS
Ta palioOHAIBHOTO BUKOPHUCTAHHS PECYPCIB.

Po3po6iena IBC 3a10BosIbHSE HACTYITHI BUMOTU:
- BUW3HAYCHHS 00'€KTa CIIOCTEPCIKCHHS;

~  00CTeXEeHHS BUIIJIEHOr0 00'€KTa CIIOCTEPEKEHHS;

—-  CTBOpEHHs 1H(pOpMAIIIHHOT MOJIEN IS 00'€KTa CIIOCTEPEKEHHS;

~  IUIaHyBaHHS CIIOCTEPEIKEHb;

- OIlIHKAa CTaHy 00'€KTa CIocTepekeHHs Ta iJeHTHdikalis Horo iHdopma-
LIHHOT MOAEII;

~ TPOTHO3YBaHHA 3MIHM CTaHy 00'€KTa CIIOCTEPEKECHHS;

- HagaHHs iHbopMaIii B 3py4Hiil AJi1 BUKOpUCTaHHS (HOpMi 1 JOBEACHHS il
710 KOPUCTYyBaya CUCTEMHU.

Po3pobiieni IBC MOHITOpUHTY TeMnepaTypHUX MOKa3HUKIB OTOYYIOUOTO
CEpellOBUIIIAa Ta MIKPOKOHTPOJEPHI MIHI-MOIyNl 300py MaHUX 1 KepyBaHHS
CKJIQJaI0ThCA 3 alapaTHOl Ta MPOTPaMHO1T YaCTHH.

AnapaTHa 4YaCTHHA CMCTEMHU MOHITOPHHTY

CrpykrypHa cxema IBC Ha 0a31 MIKpOKOHTPOJIEPHOTO MOJIYJISI JUIsl BUMI-
PIOBaHHS TEMIIEPATypH OTOUYIOYOTO CepeIoBHINa 300paxkeHa Ha puc. 1 [10, 11].

— I BII ®HY C AL

ITIK PIIP PII MM

Puc. 1. CtpykrypHa cxemMa iH(POpPMAILIITHO-BUMIPIOBAJILHOI CHCTEMH Ha
0a31 MIKPOKOHTPOJIEPHOTO MOTYJISL:

[MIT — mepBunHMI nepeTBoproBay; BII — BuMIiproBaibHUI TiACHITIOBAY;
C — cymarop; ®HY — ¢ineTp HIKHIX yacToT; ALIT — anamoro-mudposuit
nepetBoproBady; MM — mikpokoHTponepHuid Mmoayib; PIT — pagionepena-
Bay; PIIP — panmionpuitmay; [1K — nepconanbHUi KOMIT IOTEP
MiKkpOKOHTpOJIEp BUKOHYE HACTYITHI (DYHKIII:

— KepyBaHHs poOOTOI aHAJOro-IM(PPOBOro MepPeTBOPIOBAYA;

— MpUNAOM KOJIB;

— 00poOka pe3ynbTaTiB BUMIPIOBAHHS;

— mnepenada 06pobaeHux pesynbTaTiB 10 UART.
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JIyist po3poOKM CUCTEMU Ta MIKPOKOHTPOJEPHOTO MOJYJISI BUKOPUCTAHUI
MikpokoHTpoJiep kommanii Atmel cepii ATmega 328p-AU [13]. Cepen Bemmkoi
KUTBKOCT1 aHAJIOTIB caMme BiH HAHOUIBII PO3MOBCIOKEHUI Ha TepuTOpii YKpai-
HU Ta €BpOIHU, Ma€ HU3bKY BApTICTh 1 CYNPOBOJKYETHCS BEIHUKOIO KUTBKICTIO
JIOKYMEHTAIIli Ta CIIBAPYKHOCTEH.

MIiKpOKOHTpOJIEp Ma€ 3alaTeHTOBaHY apXiTeKTypy sapa I Ha3BOIO
Advanced Virtual RISC (AVR), ska 3a0e3mneuye MpPOAYKTHBHICTH IO
1 MIPS/MI'i, 10 B CBOIO 4epry A03BOJISE JOCATHYTH ONTHUMAaJIbHOTO BITHO-
IIEHHS MPOAYKTUBHOCTI A0 BUTpadeHoi eHeprii. Atmega 328p-AU mae pospsa-
HICTH 8 0IT, a MaKCUMaJIbHA YacTOTa, Ha SKIA MOXe IMpalfoBaTh MIKpPOKOHTPO-
nep, cknanae 20 MI'. OgHa MOBHOIIHAA THCTPYKIIISI BUKOHYETHCS 32 OJIUH TaKT
nporecopy. MiKpOKOHTPOJIEPHUN MOJYJIb BUKOHYE BUMIPIOBAHHS TEMIIEPATYPH
3a jonomororo Tepmopesrcropa NTC 103 [14]. Omip maHoro TepmMope3ucTopa
Ma€e €KCIIOHEHUIAJbHY 3aJIeKHICTh B1J Temneparypu. Ilicns 3untyBanHs Ta 00-
pPOOKHM TaHUX TOTOBI PE3yJIbTaTU MEPEAAlOThCsl Ha CEPBEP 3a JOMOMOIOI0 1HTEp-
dericy RS-485 Ta mporokomy Modbus RTU abo pamionepenaBaya cepii
NRF24L01 xommanii Nordic Semiconductor. /lani pamgionepenaBadi BiTHOCSITh-
csi 1o cepii Low-Power, 1o 103Bosisie BUKOPUCTOBYBATH iX B CUCTEMax 3 aBTO-
HOMHUM KUBJIEHHSAM. YacToTa, Ha sIKIi MpaIoTh Moaydl ckiaagae 2.4 I'T', mo
JI03BOJISIE BUKOPUCTOBYBATH iX MPHU MOOYAOBI CUCTEM 0€3 OTpUMAaHHS JT03BOJY
Ha Jlara3oH pajiioyacToT.

OO6panwmii miaxig npu ctBopeHHi IBC «kimiMaT-KOHTPOIIbY Ha 6a31 MIKpO-
KOHTPOJIEPHUX MIHI-MOIYIIB 300py JIaHUX 1 KEPYBaHHS J03BOJIIE BUMIPIOBATH
temnepatypy B inTepBaii Bifg -30°C no +70°C 3 Tounictio 10 0,1°C.

IIporpamna yacTuHa CMTEMH MOHITOPUHIY

JI1st po3poOKH MpOrpamMHOro 3a0e3MEeUeHHs] CUCTEMH MOHITOPUHTY TEM-
NepaTypHUX TOKA3HUKIB OTOUYIOUOTO cepenoBuina «Po3ymHmuii OyamHOK» Ha
0a31 MIKPOKOHTPOJIEPHUX MIHI-MOJYJIIB 300py JaHUX 1 KEpYBaHHSA BUKOPUCTAHO
nonyssipHy wiatdopmy Arduino IDE, sika mo3Bosisie KOpUCTyBavy 3aCTOCOBYBa-
TH BIIKPUTI O10J110TEKH JJIs1 peastizallii TUTIOBUX 3aBAaHb 300py TaHUX Ta Kepy-
BaHHS, CIPOCTUTH 1 MIJBUIIUTH MIBUIKICTh PO3POOKH MpOrpamMHOro 3ade3me-
YeHHs U1 MiHI-MOYJB, Ta cepBepHy yacTuHy cuctemu OpenHAB [15]. Ha Te-
NEePINIHIN Yac, 3aBAsIKK BIAKPUTOCTI IporpaMHoro 3adesneuenns, OpenHAB mi-
ATPUMY€E OUIBINE I SATUIAECATH PO3POOHUKIB CHCTEM «PO3yMHHI OYyIMHOK» Ta
JI03BOJISIE CTBOPUTHU CBOIO BJIACHY CHUCTEMY 13 BUKOPHUCTAHHSM CBOTO BJIACHOTO
MIPOTPAMHOTO Ta arapaTHOTO 3a0e3MeUeHHs, 1110 1 0YyJI0 3 YCIIXOM pealli30BaHo.

KokeH nmpucTpiif B cucteMi MNOBUHEH OyTH CKOH(DITYpOBaHUN K OKPEMUIN
enemeHT (items).

Jl7is HarMcaHHs paBmI poOOTH, CIIEHAPiiB, OMICYBaHHS OKPEMHUX elleMe-
HTIB BUKOPUCTOBYETHCS CIICLIaII30BaHE 1HTETPOBAHE CEPEAOBUIIE PO3POOKU
OpenHAB Designer [n], mo 0a3yeTbcsi Ha BIAKPUTOMY MPOTrPaMHOMY 3a0e3Iie-



9

Cucmemu ma npouyecu KepyeaHH:

yenni Eclipse. s nanucaHHs mpaBuil poOOTH Ta CLIEHAPIiB BUKOPHUCTOBYETHCS
MoBa nporpamysanns Xtend[n], po3po6iiena komanmoro Eclipse, sika mo3Bosse 3
JIETKICTIO 3amporpaMyBaTH TOBEAIHKY CHCTEMH Ta HE MOTpedye cremiam3oBa-
HOTO 1 TPHBAJIOTO 11 BUBYCHHS [16].

B sikocTti iHTEpdeiicy KopucTyBadya MpOEKT J1a€ 3MOTY BUKOPUCTOBYBATHU
K OKpeMi MporpamMu Jjisl HaUMOMyJISPHIIINX ONeparlifiHuX MOOITBHUX CHCTEM,
TakK 1 JIOCTYII 3a JIONOMOT010 Opay3epa.

Po3pobiiena cucrtema 0yy€eThest 3a TOTOJIOTIEI0 «IITHMHAY.

Jliis 0OMiHy gaHuMH BHKOprcTaHo mpotokosn Modbus RTU[N], wmio € Bigk-
PUTUM KOMYHIKAI[IHHUM MPOTOKOJIOM, MOOYJOBAHUM Ha TEXHOJIOTii BEXy4Hil-
nireryinid [17]. B skocTi ¢i3mgHOro piBHA Iepenavi JaHHX MOXKYTh OyTH 3a-
crocoBaHi Taki muHH: RS-485, RS-232, RS-422, a Takox crieriagizoBaHi Mepexi
TCP/IP. KonTposnepu B Mepeki B3a€MOJIiIOTh, BHKOPUCTOBYIOUH MOJICIb BEIY-
YUW-TIIJIETINE, 3aCHOBAaHY Ha TPAaH3aKI[IAX, 110 CKIIAIAaI0ThCA 13 3alUTY Ta BlJI-
noBiai. 3a3Buuaii B Mepexxi Modbus icHye onuH Beayuuii Ta JEKijIbKa IIijjier-
nux. Beayuuii iHilIIOE TpaH3akIlilo, a MJIETJIl MEepelaloTh 3alUTyBaHl JaHi.
Tpan3akiii B Mepexi MOXYyTh OyTH IHIMBIAyalbHI a00 MHUPOKOMOBHI. Crenu-
¢ikartiss Modbus oncye cTpykTypy 3anuTIB 1 BIAMOBIACH, IX OCHOBA II€ €JICMEH-
TapHU# maket, Tak 3Banui Protocol Data Unit (PDU).

st BukopucTaHHs mpoTokoiy B cuctemi OpenHAB mnotpibno
migkarountr  OiHmiar Modbus Tta wmamamTyBatm ioro. Cucrema [03BOJISE
HaJalITyBaTH 4YacTOTYy 3allUTIB TpaH3akKid BiJ KEPyr4oro 10 MijJierjioro. 3a
3aMOBUYYBaHHS 4acTOTa 3anuTiB ckiagae 200 mc.

OcHoBHI (DyHKIIIT IpOrpaMHu MiIKPOKOHTPOJIEPY:

—  (QyHKIis 1HIIIaTI3a11];

— (byHKIIIS 3UNTYBaHHS aHAJIOTOBUX BXO/IIB;

—  (byHKIIs 3UnTYyBaHHS HU(POBUX BXO/IIB;

—  (byHKIIIS 3MIHM HaNpsMry MOPTIB MOAYJIs (BX11/BUX1N);
— BcraHosiyieHHs MM curnany.

OcHOBHI pe3yabTaTn

Ha puc. 2 300paxkeHo po3poOjeHuil MIKPOKOHTPOJEPHUN MiHI-MOAYJITh
300py AaHUX 1 KEPYBaHHS.

Cucrema MOHITOPUHTY TEMIEPATYPHUX MOKA3HHUKIB OTOYYIHOUOIO CEPEio-
BHUIIA 300pakeHa Ha puc. 3.

Jiarpama 6a3u TaHUX BUMIPIOBAHHSI TEMIIEpaTypH HaBeIeHa Ha puc. 4.

[TepeBarorw po3po0JIEHOI CUCTEMH € BUCOKA TOYHICTD, JIETKICTh BUKOHAH-
Hsl, YHIBEPCAJIBHICTh 1 3pYUYHICTh MPU BUKOPUCTaHHI, HU3bKa BapTicTh. Hemomi-
KOM € Te, 1[0 Ha JaHWI Yac HaJallTyBaHHS T4 MOHTaXX CUCTEMH MOKJIMBHUM JIU-
11€ 3 IEBHUM PiBHEM KBasi(ikarfii.
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Puc. 2. MikpOKOHTpOJEpHUN MiHI-MOJIYJIb
arapaTHa 4acTUHA

Puc. 3. Cuctema MOHITOPUHTY TEeMIIEPAaTYPHUX MOKA3HUKIB OTOUYIOUOTO
cepeloBHUIIA: allapaTHa YaCTUHA

T
Measurement Notification
Column Name Data Type  Allow Mulls Column Mame Data Type  Allow Mulls
T Id int 7l T 4 int F
Date datetime Measurermentld int
Temperature  float =l Date datetime 7l
MotificationType  nvarchar{20) ]

Puc. 4. Ctpykrypa 06a3u 1aHMX BUMIPIOBAHHS TEMIIEpaTypu

Po3pobiiena cuctema MOHITOPUHTY TEMIEPATYPHUX MOKA3HHUKIB OTOUYIO-
yoro cepenoBuiia «Po3ymHmit OynuHOK» Ha 0a3i MIKPOKOHTPOJIEPHUX MiHi-
MOAYJIIB 300py JaHUX 1 KEPYBaHHS JT03BOJISIE BUMIPIOBATU TEMIIEPATYPY B 1HTE-
pBaui Bix -30°C no +70°C 3 Tounictio 10 0,1°C.

Oco0JMBICTh CUCTEMHU TOJISITAE Y TIOCTIHHOMY BUMIPIOBaHHI Ta MOTOANH-
HOMY 3alKCl TOKa3HHUKIB TEMIIEPATypHU MPOTITroM JA00u.
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Oco0auBICTIO PO3pOOIEHOT CUCTEMHU € 1 TOW (akT, 10 NP BUHUKHEHHI
CUTYyaIli 13 BUXO/JOM TeMIEpaTypHUX MOKa3HUKIB OTOYYIOUOTO CEPeOBHINA 3
TpaHUIll TTOKa3HUKIB, BCTAHOBJICHUX KOPUCTYBaueM, cucteMa iH(hOpMye Tpo 1e
KOpUCTYBaya 3a JIOTIOMOTOK PUSh-moBioMIIeHHST HAa cMapT(OHi, BKIIOYCHHS
3BYKOBOTO CUTHAIy, €JIEKTPOHHOTO JIMCTa, cMc-noBigoMieHHs (puc. 5). Lle no-
3BOJIsIE OLTBIN €()eKTUBHO KOHTPOJIFOBATH TEMIIEPATYPY Y MOOYTOBUX Ta BUPOO-
HUYMX TPUMINICHHSIX, 3a0e3leduye €KOHOMHE BHUTpAdyaHHS €HEpropecypciB Ta
CIpHsIE CTBOPEHHIO KOM(POPTHUX YMOB.

[Tonanpiuii pO3BUTOK CUCTEMH Iepeidayae 3aCTOCYBaHHS TEXHOJIOTIHN ii
HaBYaHHS 3 METOIO ONTHUMI3allll MPUUHSITTS PIlIeHb 11010 301IbIICHHS a00 3Me-
HIICHHS TeMIEepaTypHUX MOKA3HUKIB 32 PaXyHOK MOXKIJIMBOCTI 3aJ(1I0BaTH BiJ-
MOBITHI 3ac00M, K TO KOHAMIIIOHEpH abo Oatapei. B moganbmomy miaHyeTbes
BJIOCKOHAJICHHSI CHCTEMHU JI0 PIBHSA, OPIEHTOBAHOTO Ha 3BUYAWHOTO KOPUCTYBa-
Ya, 110 T03BOJIUTh CAMOCTITHO BCTAHOBUTH, HAJAIITyBaTH Ta BUKOPHUCTOBYBATH
pO3pO0JICHY CUCTEMY.

&= all @19:19
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Puc. 5. Cuctema MOHITOPUHTY TEMIIEpaTypHUX MOKA3HUKIB OTOYYHOUO-
r0 CepeIOBHINA; IPOTrpaMHa YacTUHA

BucHoBkn

[Tpu po3podui IBC Bukopuctana cyyacHa ejieMEHTHA 0aza paaioeleMeH-
TiB, CXEMO-TE€XHIUHI Ta MPOrpaMHI METOM JIIHEapHu3allii 3aJIeKHOCTI OIMOPY Bij
TEeMIIepaTypH, CYKYIHICTb SKMX JO3BOJIMJIA MIHIMI3yBaTH MOXUOKY BUMIPIOBaH-
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HS. 3aBASIKM PO3POOJIEHIN CHUCTEMI MOHITOPUHIY TEMIEpPaTypHUX MOKA3HUKIB
OTOYYIOYOTO CEPEIOBHUINA «KIIMAT-KOHTPOJIb» Ha 0a3l MiKpOKOHTPOJIEPHHUX Mi-
HI-MOJyJiB 300py JTaHUX 1 KepyBaHHS 3’SIBHJIACHh MOXJIMBICT MOCTIHHOTO BUMI-
pIOBaHHSI Ta MOTOJWHHOTO 3aMUCy MOKa3HHUKIB TEMIEpaTypu MPOTATOM J00W,
KOHTPOJIIO TPaHUIIb TEMIIEPAaTypPHHUX MOKA3HHUKIB, BCTAHOBJICHUX KOPUCTYBAUEM,
mo 3a0e3nedye eKOHOMHE BUTpadaHHS €HepropecypciB Ta CIpPHsE€ CTBOPEHHIO
KOM(OPTHUX YMOB.

OTtxe, po3pobisieHa IBC «xi1iMaT-KOHTPOJIb» J03BOJIsIE€ €(DEKTUBHO KOHT-
pOJTIOBATH TEMIIEPATypPy Y MOOYTOBUX 1 BAPOOHUUUX MPUMIIICHHSX, 3a0e31euye
eKOHOMHE BUTpPA4YaHHSI €HEPropecypciB, CIpHUse CTBOPEHHIO KOM(DOPTHUX YMOB
JUTSI KOPUCTYBada Ta € aKTyaJbHOTO JIJIS BCIX HIIT aBTOMATHU3aIlii, OCKLIBKY ii Ba-
PTICTh J03BOJISIE BUBECTU KOHIEMIIIO «Po3yMHUN OyAMHOK» 3a MEXI KHUTIA
PEMiyM-CEeTMEHTY.
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