Annomauus

B craTthe paccmaTpuBaercs nmpobiieMa onTUMHU3ALMY [TapaMEeTPOB MUKPOKIMMAaTa Ha
CBUHOBO/IYECKHX MPEANPHUITUSAX, BEICTYNAONIAs B KAUECTBE KIFOYEBOT0 (hakTOpa MOBBIIIEHUS
MIPOJYKTUBHOCTU U COXPAaHHOCTHU MOT0JIOBbS. BBINOIHEH aHaIN3 COBPEMEHHBIX MOIX00B K
aBTOMaTH3allM{ )KMBOTHOBOIUECKHX MoMelleHni. Pazpaborana 1 000CHOBaHa apXUTEKTypa
SKOHOMMYECKH OPUEHTUPOBAHHON MHTEIIEKTYyaIbHOM CHCTEMbI KOHTPOJISI MUKPOKIMMATa U
KayecTBa BO3/1yXa, pealln30BaHHOM Ha 6a3e MUKpokomibioTepa Raspberry Pi u nporpammHuoro
o0ecrnedeHus ¢ OTKPBITHIM UCXOAHBIM K0/10M. OTINYUTEIBHON 0COOEHHOCTBIO IIpe/IaraeMoi
CHCTEMBI SIBJISIETCS BO3MOXKHOCTh HHTETPALMH CYILECTBYIOLIET0 HHXEHEPHOTO 000py10BaHHS
(cucteM OTOIUIEHHS U BEHTWISILIMK) B €AMHBIN KOMILIEKC, 00eCIeUNBAIOIINN EHTPAIN30BaHHOE
ynpaBieHue MUKpokiumaroMm. [IperycMorpena MacitabupyeMocTh CUCTEMBI IIOCPEICTBOM
MOJIKJIFOUEHUS JOMOJHUTENIBHBIX JaTUNKOB U UCIIOJIHUTEIBHBIX YCTPOUCTB. DYyHKIIMOHAI CUCTEMBI
TaKXe BKJIIOYAET yIpaBlieHHe IUKIAMU aBTOMAaTHYECKOW MOUKHU U J1e3UH(EKIUHN TOMELCHUH, YTO
SIBJIIETCS 00s3aTENbHBIM YCIIOBUEM IPU MOJTOTOBKE CEKLIMI K BBOJY HOBOTO 10orosioBbs. [IpuBenen
JETAIM3UPOBAHHBIN AJITOPUTM YIIPABJICHUS, YUUTHIBAIOIUN KaTETOPUH KUBOTHBIX, KOHIEHTPALIUIO
Bpennbix ra3zos (NHs, CO2, H2S) u TemneparypHo-Bi1a)xHOCTHBIE TapamMeTpsl. B xone
MMUTALMOHHOTO MOJIEIMPOBAHUS MOATBEPXKICHA PA00OTOCIIOCOOHOCTh Pa3pabOTaHHOIO aJIropuTMa
B COCTaBE CITPOCKTUPOBAHHOM aBTOMATU3UPOBAHHOM CUCTEMBI, 00€CTIEUNBAIOIICH MOEPKaHNE
TEMIIEPATYPHOT0 peXUMa B 3aJaHHbIX Ipenenax. Cucrema peanusyeT ynpaBiIeHUE HECKOIbKUMU
000CO0JIEHHBIMY NTOMEIIEHUAMHU, KaX0€ U3 KOTOPBIX OCHAIIEHO MHAWBHIyaJIbHBIM KOMILJIEKTOM
JATYMKOB U UCTIOJIHUTENIBbHBIX YCTPOUCTB. DKCIIEpUMEHTaNIbHAS arpodanus Ha Ja00paTOpHOI
YCTAHOBKE IMOATBEPIMIIa KOPPEKTHOCTD ()yHKIIMOHUPOBAHUS MPETIOKEHHBIX AITOPUTMOB KaK B
peKuMe cTabUIN3alMK TEMIIEPATYPBhl, TAK U B PEKUME aBApUHHOTO PearupoBaHus Npu
MIPEBBILIEHUH ITOPOroBbIX 3HaUeHUl KoHueHTpauuu CO2. Ha ocHOBaHNMM MOJTy4Y€HHBIX pPe3yJIbTaTOB
000CHOBaHa 11e51ec000pa3sHOCTh BHEPEHUS pa3paboTaHHON CUCTEMBbI HA 00BEKTaX Majioro u
cpeaHero epMepcKoro X03sHUCTBa ¢ MEPCIEKTHBON MAaCcIITAOMPOBAHUS JIJISI KPYITHBIX
KUBOTHOBO/JUYECKHUX KOMILIEKCOB.
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Abstract



The article discusses the problem of optimizing the microclimate parameters in pig farms,
which is the key factor in increasing productivity and preserving livestock. The article analyzes
modern approaches to the automation of livestock facilities. The authors have also developed and
justified the architecture of an economically oriented intelligent microclimate and air quality control
system based on the microcomputer “Raspberry Pi” and open-source software. The distinctive
feature of the proposed system is its ability to integrate existing engineering equipment (heating and
ventilation systems) into a single complex that provides centralized microclimate control. The
system is scalable by the means of connecting additional sensors and actuators. The system's
functionality also includes the control of automatic cleaning and disinfection cycles in the premises,
which is essential for preparing the sections for the introduction of new livestock. The authors
provide a detailed control algorithm, taking into account the categories of animals, the
concentration of harmful gases (NHs, CO:, H2S), and temperature and humidity parameters. The
developed algorithm has been tested in an automated system that maintains the temperature within
the specified limits. During the simulation modeling, the operability of the developed algorithm as
part of the designed automated system, ensuring the maintenance of the temperature regime within
the specified limits, has been confirmed. The system implements the control of several separate
rooms, each of which is equipped with an individual set of sensors and actuators. Experimental
testing on a laboratory setup has confirmed the correct functioning of the proposed algorithms both
in the temperature stabilization mode and in the emergency response mode when the CO-
concentration exceeds the threshold values. Based on the obtained results, the feasibility of
implementing the developed system in small and medium-sized farms has been substantiated, with
the potential for scaling it to large livestock complexes.
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