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CTpyKTypHO-JIOT1YHA CX€Ma aBTOMaTUYHOI CUCTEMHU
yIIPaBIIHHS 3aMKHYTOI CUCTEMOIO OIaJICHHS Ta
BEHTUJIALIT TETUIULb

B mporeci mpoekTyBaHHS aBTOMATHYHOI CHUCTEMH YIPABIIHHS 3aMKHYTOK CHCTEMOIO OIAJICHHS Ta
BEHTWIAIIT TEIUTHIb 3 PErCHEPAIIE€l0 MOBITPsL OYyJIO OOTPYHTOBAHO Ta PO3POOIICHO CTPYKTYPHO-JIOTIYHY CXEMY
VOpaBIiHHA, sKa Tiependadae ympaBiaiHHSA TEXHOJOTIYHUMHU TapaMmeTrpamu (TeMIepaTyporo, BOJIOTICTIO,
koHneHTparieto CO,, ocBiTieHicTio). CTpyKTypHO-JIOTiYHa cxema Oyja CTBOpEHa Ha OCHOBI TEXHOJOTIYHOI
KapTH BUPOITYBAHHS TJWBU 3BUYAWHOI 3 ypaxyBaHHAM 3MIHM TEMIIEpPAaTypH, BoJiorocTi, koHueHTtpamii CO, Ta
OCBITJICHOCTI Y QYHKIIIT Hacy.
3aMKHYTa CHCTeMa BEeHTWIAIII, pereHepauisi moBiTps, CTPYKTYPHO-JIOTiYHA cXeMa, BUPOILYBaHHSI IPHOiB

ITocTanoBKka mpoOdaemu. [HTepec 10 aBTOMaTH3alii TEIUIMI 3apa3 JOCAT 3HAYHOTO
piBHA. BmpoBamkeHHs 1M@POBUX TEXHOJOTIM B arpapHe BHUPOOHUIITBO JIO3BOJIMJIO
3arpoBaJUTH HOBI TEXHOJOTII, TEXHIUHY 1H(QOPMALIiIO0 Ta 3pyUYHICTh YIPABIiHHSI, 3pOOUBIIH
POCIMHHHIITBO KEPOBAaHMUM Ha OCHOBI TaKUX TeXHOJIOTIH [1].

XapakTep 1 TPUBAIICTh MEPEXiTHUX TNPOLECIB B TEIUIMIX MPHU BEIHKHX o0csrax
BUpPOOHMIITBA [2, 3] BUMarae MOJEIIOBAaHHS IUX MPOIECIB JJIs OIMIHKKA 00'€KTa Ha OyIb-sKii
TUISTHIN TepexigHoro mporecy [4, 5]. Lle muTaHHS 0OCOONMBO akTyallbHE JUISI 3aMKHYTHX
CHUCTEM BEHTUJIALI, Yepe3 iX CKIaAHICTb.

TovHOCTI 1 HaNIHHOCTI aBTOMAaTHYHOTO YIPABIIHHA MPU HASBHOCTI CUCTEMATHYHOI 1
BUITAIKOBOT TOXMOKHM TIOKJIQal0Th Ha JOCHIJHUKA BIJIMOBINAIbHY 3a7ady, a iX OIlIHKa
NPOBOJIUTHCS 3 BUKOPHCTAaHHAM METOJIB Teopii MMOBIPHOCTEH 1 MareMaTHYHOi CTaTHCTUKU
[6].

CyuacHi MpOMHUCIIOBI mTaMu rpuba TJIMBa PO3POOISITUCS 3 METOI0 OTPUMAHHS
HaWBUINMUX BPOKAiB TUIOJIOBOI MacH MPU HAWMEHIIIUX BUTpaTaxX Ha iX BUPOOHUIITBO.

Sk 11e yacto OyBae€, MTYYHO CTBOPEHI COPTH MPEA SBISIFOTH OUIBII )KOPCTKI BUMOTH B
TEXHOJIOTi1 BHUPOUIYBaHHsS, HDK ix “amki mpeaku”. ToMmy CTBOpeHHS 1 MiATPUMYBaHHS
MIKpOKJIIMaTy Ha BUCOKOMY PiBHI € BUMOTOI0 000B’I3K0BOIO [7].

AHai3 ocTaHHiX AochilkeHb i myOJikamiii. Po3rnsHeMO THIIOBY TEXHOJOTIIO
BHUPOIIIYBaHHs TJWBH. HaifuacTime TJIMBY BHPOIIYIOTh Ha CyOCTpaTi 3 COJOMH 3JIaKOBUX
KyJnpTyp a00 3 BIIXOMAIB KYKYPYA3H, SKi MOJPIOHIOIOTH J0 YAaCTHHOK 2—4 CM, MICNIA 4OTro
3BOJIOKYIOTH /10 75% TPOTATOM KUJIBKOX JHIB. Peakiiis cepeioBuIia moBuHHA OyTH OJIM3BKOIO
1o HeiTpanbHoi (pH 61m3bKo 6,5). 3MoueHnit Ta 106pe nepemilaHuii MaTepian po3Millyl0Th
B Kamepl JUIsl macTepu3allii, e MacTepu3yloTh HACUYEHOIO Mapolo, Ky MyCKaloTh B KaMepy
npu temreparypi 65—-70°C 3 mocTiiiHOI0 IUPKYIsLieto ToBiTps. [lacTepu3aliist mpoIoBKy€eThCS
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12 ronun. [ani cyocrpar oXonomkytoTh 10 24...25°C, 1 3mimyoTs 3 MinemieM (2—5% macu
cyOcTpary), TOTIM YKIAmalOTh B MIIMIKA 1 pO3MIIMIYIOTh Ha CTelaxax B Kamepi
popouryBaHHs [8].

Kameporo npoporyBanHs Moxke OyTH kamepa macTtepu3allii abo criemiaibHa KaMepa,
sKa Ma€ CUCTEMY BEHTWJIALII Ta MUPKYIALii moBiTpss. Miuemiit pocte npotsrom 15-20 nHiB
npu BiIHOCHIM Bojorocti moBitps 90-95%. Temneparypy mnoBiTps B Led mepiof
niaTpumyroTh B Mexax 18-20°C. Ilix yac pocty minenii ripamu 3’€JHye YaCTUHU CyOCTpary,
SIKUH TICTIS 3BUTBHEHHST EMKOCTEHN 3aTUIIIAETHCS y BUTIISAI OJIOKIB.

[Ipouiec MIOMOYTBOPEHHS Y TJWBH TMOYMHAETHCSA TMICIS JOCTUTAHHS MINENTi0 1
MPOJIOBXKY€EThCS 3 THXKHI pu Temmnepatypi 20-22°C. B et nepiosl KyJabTypy HE MOJUBAIOTH,
aine 3a0e3nevyoTh J00pe MpoBiTproBaHHS mpuMmimeHHs. [licns goro cyOcTpar BUHMAIOThH 3
MIIIKIB 1 OJIOKM PO3MINIYIOTh B IUTIBKOBI 200 CKJISIHI TETUTUIl IITa0eIsIMH (3 IPOXOAaMu TSt
JOTIISAY 32 KynbTyporo). llltabeni ykpuBaroTh IIIIBKOIO 1 MPUMILIEHHS 0XOJIOKYIOTh 10 10—
12°C. Yepes 2—3 nHi MOBEpXHs CyOCTpaTy CTaE KPEMOBOIO BiJI MOSBH 3aPOJIKiB IJIOJOBHX TiJl.
[TniBKy 31 mrrabeniB 3HIMaOTh. B nepiof mi010HOMIEHHS TIATPUMYIOTH TEMIIEPaTypy MOBITPS
12...14°C, BimHOCHY BOJIOTICTH 95%, mpoBOAsATH BeHTWIALIO. [lpumimieHHS IS
BUPOIIYBaHHS TJIMBU MOBHHHO MAaTW CBITJIONPOHUKHY IOKPIBIIO a00 IITY4YHE OCBITICHHS.
Jornsin B mepioa TUIOJOHOIICHHS CKJIQJA€ThCs 3 MIATPUMAHHSI ONTHMAIBLHOT TEMIEpaTypH,
BoJsiorocTi, koHreHTparii CO; Ta OCBITIEHOCTI.

IlocTanoBka 3aBJaHHSI Ta BHKJAQA OCHOBHOro wmarepiany.Buxoasun 3
BUIIIEHABEICHOTO, TPOIEC BUPOIIYBAaHHS TJIMBH MOXHa pPO30MTH Ha TPU OCHOBHI (hasu:
nepma (asa — BEreTaTMBHUM picT, Jpyra — TNepexia BiJ BEreTaTUBHOI'O POCTY [0
MJI0IOHOIIICHHS, TpeTa ¢aza — mioAoHomeHHs . OueBUIHO, MO (Ga3u pocTy — 1e € QYHKIIISA
yacy, T00TO0 @ =f(1). Buxongsuum 3 1bOro, CKJIAAEeMO TEXHOJIOTIYHY KapTy TpolLecy
BHUPOIIIYBAaHHSI KYJIBTYPH, OITYCKAIOYH MPH IIbOMY IIPOILIEC MiATOTOBKHU cyOcTpaTy (Tadu. 1).

Ta6mumst 1 — TexHomoriyHa KapTa BUPOITYBAHHS TJIMBU 3BUYAHOT

®azu| [lepiox [poriec CTpOK BUKOHAHHS
I 1 [TpoporryBaHHs Mileio 15-20 guiB
II 2 [Iporec mIoa0yTBOPEHHS 3 TrokHi
3 . oyTEep 23 TIKHI
111 4 [Tepion mIogoHOMIEHHS JTO KIHIIA
IO JOHOIIICHHS

Jrcepeno: pospobaeno asmopom

CkJazeMo TeXHOJIOT1UHY KapTy 3MIHU TeMIIepaTypu, BoJorocti, koHueHTpaiii CO, Ta
OCBITJIEHOCTI Y (yHKIIIT "acy (tabi. 2).

Ta6mmis 2 — [TapameTpu BUpOIITYBaHHS TJIMBU 3BUYAMHOL

. Temneparypa, Bonoricts, | Konnenrpamist CO,, C,| OcBiT/IeHHS,
Dazu) Iepion t, °C H, % % E, nx
I 1 18-20 90-95 — —
I 2 20-22 90 0,08-0,1 500
3 10-12 90 0,08-0,1 500
111 4 12-14 90 0,08-0,1 500

Jrcepeno: pospobaeno asmopom
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AHAJIOTIYHO PO3TJISIIAIOTECSA KYJIBTYPH, SIKI BUPOUIYIOTHCS B 1HINI MPUMIMICHHSIX
Tpaugemy.

OOrpyHTyBaHHA TapaMeTpiB Ta PEXUMIB POOOTH TMPUCTPOI ABTOMATHYHOTO
kepyBanHs 3CB. [lounHarouum NPOEKTYBaHHS, MOTPIOHO BU3HAYUTH BUJ ABTOMATUYHOTO
kepytouoro mpuctporo (AKII). Ilpomec BupomyBaHHS po30MTO Ha KidbKa MIHINIPOIIECIB
(Tabm. 2), AKi CHAYIOTh OJMH 32 OJHUM, MApajelIbHO OJWH OAHOMY, 1 TIOB’s3aHi Mik COOOIO
dbyHKIi€0 yacy. Hanpuknaa, peXWM OIMalieHHS B MEPUIOMY TMEpiofli MEePEeXOIUTh B PEKUM
OMaJCHHS JPYroro mepioay, a TOH — B pEXHUM TpeTboro mnepioay. Takuii mpouec Oyne
Binnosinatu AKII Tuny “aBromar”.

Jis 3py4HOCTI CKJIAJEHO Yy3arajbHIOIUYy MOZENb 00’€KTa YHpaBIiHHA Yy BHIJISAL
“gopHoro smuka” (puc. 1).

3riTHO TEXHOJOTIl BUPOIIYBAaHHS MOXXHA BHUAUIATH 4 KEepOBaHI BETUYHMHU: Y| —
Temneparypa; Y, — BOJIOTICTh; Y3 — KoHueHTpatist CO;; Y4 — OCBITICHHS.

Z,
ae:
=X VY — kepoBaHa BEIMYHHA;
Y, X — KepyroJa Jis;
E——
=Xy ——= Y, 7 — KOHTPOIbOBAHA 30ypIooUa
Ui
— —_— > . 5
X O6’exr Y; W — HexoHTpoOILOBaHA
X, — yIpaBI1HHA = 30yproroda isl.
Y4
-X; >

W1 W2 W3 W4 WS W6

Pucynox 1 — Mopenb 00’€KTy ynpaBiiHHS
Lowcepeno: pospobaeno agmopom

Busnaunmo kepyrouy gito. [{o0 3abe3meunty 3amaHuil piBeHb TeMIeparypu B
KyJbTHBAIIHHOMY MpPUMIIICHHI, TOTPiOHI — ONaJieHHs MPUMIIIEHHS B 3UMOBHI Iepiof Ta
BEHTUJIALIS B JITHIN mepioa. B mepmomMy BUNagKy Kepyrodoro Ji€o Oyae Temneparypa BOau
B CHCTEMI OMaJieHHs X|, a B IPYTOMY BEJTMYMHA TOBITPOOOMIHY CUCTEMHU BEHTHIIALIT Xo. [is
3a0e3mevYeHHs 3a7aHoi BOJIOTOCTI HEOOXiAHO ab0 BUIANATH 3aliBY BOJIOTY 3a JOMOMOTOIO
BEHTWJIALI, a0o 3BOJIOXKYBAaTHM TpuMIlIEHHS (Mpu HecTadi BosorH). TexHousoris
BHUPOIIYBAaHHSI TJIMBH Tepea0oavac miATPUMaHHS BOJOTOCTI MOBITPS B TIEPIIOMY 1 YETBEPTOMY
nepionax (tabiu. 2) Buie 3a aTMoc(hepHy, a B IpyroMy Ta TPeTbOMY — Ha piBHI aTMOC(EpHO].
B 3B’sa3ky 3 1M, a8 TEpHIOro 1 APYroro TMepiofiB SK Kepywdy il0 BHOEpEeMO
NPOAYKTHBHICTh YCTAHOBKHM 3BOJOXKEHHs NOBITps Xs. B mpoueci nuxanus rpu0iB
BUAUIAETbCA 3HauHa KuibKicTb COj, A1 BUAAJEHHS 3alBOI BYIVIEKHCIOTH 3aCTOCYEMO
BEHTHJIAILIIO, TOMY 32 KEpyIOUy IiI0 MPUHMAEMO BEIUYMHY MOBITPOOOMIHY BEHTHIIALIHHOL
ycTaHOBKH X4. [y 3a0e3reueHHs peXKMMYy OCBITIEHHS 3a Kepylouy Jil0 BHOEpEeMO dbac
poOOTH OCBITIIIOBAJILHOI YCTAHOBKU Xs.

Kepytoui mii X, ta X40qHaKOBi, TOMy BHOMpPAEMO 3 HHX OIHY 3a MPHUHIIUIIOM
“nukTyrodoi” WKiUIMBOCTI. Bubip MK kepyrounmmu pgismu X, Ta X4 Oyae MaTtu, B
OCHOBHOMY, C€30HHHM Xapakrtep. Tak, JJiToM mepeBary O0yae MaTu MoBiTpooOMiH X, B 3B S3KY
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3 MABUINEHHSM TEMIIEPATypHU HABKOJIUITHHOTO CEPEIOBHUIIA, a B3UMKY, HABIIAKH, BEHTHUJIIAIIS
OyJie MPOBOUTUCH TUTbKH Jist BunaneHHs CO,.

Busnauumo 30yprooui fii, fKki BIIMBAIOTh Ha 00 €KT KepyBaHHA. IX HEOOXigHO
po30MTH Ha JABlI TPYNU: KOHTPOJIHOBaHI (AKI MOXJIMBO 1 OaXaHO BHMIPIOBATH) Ta
HEKOHTPOJIbOBaHI (sIKi BHUMIpIOBaTM HEMOXJIHMBO abo He mnoTpibHo). Ha mnapamerpu
MIKpOKJIIMaTy B KyJbTHUBAI[IHHOMY TPHUMIIICHH] BIUIMBAIOTh KOHTPOJBOBaHI (aKTOpH
(30BHIIIHS TemnepaTypa Z;) i HEKOHTPOJIbOBaH1 (IIBUAKICTH BiTpy Wi, BIIKpUBAHHS IBEpeH 1
BOpiT W,, BOJIOTICTh 30BHINIHLOTO TOBITPsE W3, KoHIeHTpatiss CO, B 30BHIIIHBOMY TOBITP1
W, npupoaHe ocBiTiieHHss Ws, TEIUIOTa, SKa HAIXOIUTh BiJl OCBITIIOBAILHUX MPUIAIIB Ta
TEXHOJIOTTYHOTO 00aHaHH W.).

OdeBHuIHO, MO JaHA CUCTeMa KepyrYHuXx il mependayae momepeaHe BU3HAYCHHS
CTaTMYHUX Ta JWHAMIYHMX XapaKTEepPUCTUK MPHUMIIIEHHS, B SKOMY OyJe NpPOBOJIUTHUCH
BUPOIIYBaHHS I'pUOIB.

ChopmynroeMo anropuT™ (pyHKITIOHYBaHHS 1 yIIpaBIIiHHS.

3aMKHyTa CcHCTeMa OMNAJECHHS Ta BEHTWJIALIl B MEBHUI mepion M00M MpaIioe K
CHCTEMa 13 IBOX MPUMIIIEHB [9], TOMy MOAENb 00’ €KTY YIpaBIIHHS 3 ASIKUMH BHYTPIIIHIMHU
3B’s13kamu Oyne Matu BUDIISLA (puc. 2).

I'padiuHo anropuT™ yrnpaBiIiHHA MOXKHA 300pa3uTH Y BUIIIAI OJ0K-cxemu (puc. 3).

brmox 2 mepenmae ympaBmiHHSA 3 mpu BHOOpPI aBTOMAaTUYHOTO PEXUMY YIPABIIHHSI
MIKpOKJIiIMaTOM B cucTeMi Teruilb. Y bioui 3 ¢opmyeTbes 3aBnaHHs Ha poOOTY CHCTEMH,
BBOJIATHCSl BUXIJHI JaHI IO TEXHOJOTIYHHMX TapamMeTpax MIKpOKJIIMaTy: f16;, 16y, 183 —
TEMIIepaTypi BHYTPIIIHBOTO TOBITPS, BIJNOBIAHO, B TPUOHMII, CBITIUII Ta TEMHHILI,
Cs;, Csy, Cs3;, — xonnentpamii CO, B rpuOHuUIll, CBIT/IMII Ta TeMHuui, We;, We, Wes; —
BOJIOTOCTI BHYTPIIIHBOTO MOBITPSI B TPUOHUIII, CBITJIMIII Ta TeMHHUIII; £6;, £6,, — OCBITIEHOCTI,
BIJIMOB1/THO, B TPUOHUIII Ta TEMHUII1; X — KUTBKOCTI MIOBTOPIB y IIUKJIaX MMOBTOPY (3aTpUMKa).
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PucyHok 2 —Mogenb 00’ €KTy yIpaBIeHHS
Lrcepeno: pospobaeno asmopom
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Pucynok 3.1 — CTpyKTypHO-JIOTiYHA CXeMa 3aMKHYTOI CHCTEMH BEHTHIISALIL
Lrcepeno: pospobaeno asmopom

4-i1 O6nok BuMiproe ¢GakTU4HEe (TIOTOYHE) 3HAUEHHS BHYTPINIHBOI TEMIEPaTypH Yy
TpUOHUIII Ta TOCHIAE HOro y 5, 1 BIAOYBA€THCS TMOPIBHSHHS 13 3aJaHUM 3HAYCHHSIM
temriepatypu f6;. Ilpu t¢h; < te;, 60K 5 BKIIOYA€E OMajeHHsA TPUOHUIl, a TIpH t¢h; > 18,
MPOXOSYH Yepe3 OJOK 3aTPUMKH 7, — BKITtoUae Horo (610K 6). AHAJIOTIYHUMHU € aITOPUTMHU
YIOpaBIiHHS ONaJICHHIM CBITIHI (6510k1 9—13) Ta Temuuii (0:10ku 14—18).

VY Onoui 19 BigOyBaeTbcsi BHOIp crmocoOy YHpaBiIiHHS BEHTWISALIEIO TEIUIUIb —
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,»PO3IMKHyTa CHCTEMa BEHTHUISIII’

abo ,,3aMKHyTa CHCTEMa BEHTHIISALII .

[Ipu BuOGOpI

OCTaHHbOI, YNPABIIHHA MeEpeaeThcsi JorivHomMy Onoky 20, ne BinOyBaeThcsi BHOIp mapu
MPUMIIIEHB ,,[PUOHULII—CBITIULS a00 ,,[pUOHUIII—TEMHUIIS B 3aJICKHOCTI B/l TOPH J100U.
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Pucynok 3.2 — CTpyKTYpHO-JIOTIYHA CXeMa 3aMKHYTOT CHCTEMH BEHTHIIAIIIT (TIPOTOBKCHHS)

Lrcepeno: pospobaeno asmopom

B cBitny wactuHy no6m mpu BHOOpI Tapu ,,[PUOHHISI—CBITIHIS
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nepenaeThest 670Ky 21, B sIkoMy BiOYBa€TbCsl BUMIPIOBAHHS MOTOYHUX 3HAYEHb BHYTPILIHIX
TeMriepatypu moBiTps 1 koHmeHtparii CO, B 000X mpumimeHHsX (¢t Ceh;, Ch, Ta
TEMIIepaTypy 30BHIIIHBOTO MOBITPS f5. 22-1 OJOK po3paxoBye BETMUYWHHU MOBITPOOOMIHIB 11O
3aiiBil Temioti Ta CO, — GCO2,, GCO2,, GO, GQ-.

B 23-my Onoui BH3HA4Ya€ThCS MaKCHUMAJIbHHMHM 3 TOBITPOOOMIHIB 1O BYIJIEKUCIOTI
GCO;pax Ta MAKCUMATTBHUN TI0 3aiBiH TETIIOTI GOy, @ TAKOK MAKCUMAIBHHUM 3 HUX — Gy
Hani ympaBninHsA niepenaetscsi 00Ky 24, B AKOMY (g TOPIBHIOETBCS 3 HYJIEM 1 IpH
BIJICYTHOCTI TIOBITPOOOMIHY cHUcTeMa BEHTWIIALII He BMHUKaeTbes 25. Ilpu Gy >0 B
6510K0Bi 26 BinOyBaeThCs BUOIp MOBITPOOOMIHY MO HIKIUIMBOCTI (3aiiBiil Tertori abo CO»).

I[Ipu GQOuax > GCOsypypy TMOBITPOOOMIH BIIOYBAETHCS MO HAJIUIIKOBIA TEIIOTI 1
yIIpaBIIiHHSA NepeaeThesi 6J10KOBI 27, A€ BiOyBa€eThCsl BUOIP TOJIOBHOTO MPUMIIICHHS 3 MapH
T PUOHULIS—CBITIIMIS” 1O HAWOULIBIIOMY 3 HHX TMOBITpooOMiHY. [loBITpOOOMIH IIHOTO
NPUMIIICHHST PO3JUISETHCS HAa JIBa HOBITPOOOMIHM: |- OpPraHi3oBYeThCS MK Iapoio
NpUMIIIEHb, 2-H — MDK TOJOBHHUM NPUMIIICHHSIM 1 30BHIMHIM ToBITpsAM [9]. Brok 29
BKIIIOYA€ BEHTHJIATOPH 3aMKHYTOI CHUCTEMH BEHTIJIALII Ta MPOBOIUTH PEryTIOBaHHS iX
npoaykTuBHOCTI. [Ipm GOmax < GCO2,14x VOpaBITiHHSA BiIOYBAETHCA aHAJIOTIYHO
(6;mokm 28, 30). V 1eil yac B TEMHUIII BEHTHJIIOBAHHS IMPOBOJUTHCS HE3AJICKHO BiJ Mapu
T puOHHIISI—CBITIUI (Ooku 31-34).

[Ipu BuGOpi, y Omomi 20, mapu ,,rpuOHUIS—TeMHUIS” (HIYHUW dYac) yNpaBIiHHSI
nepeaaeThes 21a 1 1ani — aHaJIOTIYHO IeHHOMY BapiaHTy (61oku 21a — 34a).

[Tpu BUOOpPI pO3IMKHYTOT aBTOMATUYHOI crucTeMu (0JI0K 19) ympaBimiHHS TepenaeThes
O5oky 64, B SKOMY BHMIpPIOE€TbCS TOTOYHI 3HaueHHS (¢, C¢h;, t,; TpuOHULI. 65-U1 OIOK
po3paxoBye moBiTpooOMiH mo CO; ta Q. Y 66-My JjoriyHoMy OJIOII TOPIBHIOIOTHCS
po3paxoBaHi y 65-My, TOOTO BH3HAYAETHCA MIKIJJIMBICTh, MO SKi MTPOBOAUTHCS
BeHTWIIOBaHHs TpubHuii. [Ipu GQ; > GCO,; ynpaBmiHHSA TiepeaacTbest 67, SKUHW BMHKAE
BEHTWSILIIIHY yCTaHOBKY 1 TIPOBOJAMTH BEHTWJIIOBaHHSA MO 3aiiBiii Terutori. [lpu
GQ; < GCO;; ynpaBliHHS MEPENAETHCA OJOKY 68 KU BMHUKA€ BEHTUJISAIIHHY YCTAaHOBKY 1
NPOBOJIUTH PETyJIIOBaHHS Bxe Mo KoHueHtpauii CO, B mpumimeHHi. Jlami ymnpaBmiHHA
nepeaaeTbes 670Ky 69, 1€ BUMIPIOIOTHCS MOTOYHI 3HAYEHHST TEMITEpaTypH MOBITPS B CBITIIMII
tgh,, xoruentpamii CO; — C¢gh, Ta 30BHIIIHBOT TEMIEPATypH MOBITPS 6. Y 70 BimOyBaeThCs
MOPIBHSHHS (PaKTUYHOTO 3HAYCHHS TEMIIEPATypH B CBITIUIII {¢h; 13 3a0aHuM f6,. [lpu tgh, > te;
VIpaBIiHHS TepenaeThcss 62 AN BKIIOYCHHS BEHTWISAIIIMHOI YCTAaHOBKH 1 PETYITIOBaHHS
MOBITPOOOMIHY MO 3aiBil TEIUIOTI, IpHu f¢h, < té; 61 BKIIOYAE BEHTHJIALINHY yCTaHOBKY.
BentunioBaHHs TeMHUII BiIOYBAETHCS aHATIOTIYHO CBITIHII (Os1oku 73—76).

AJNTOPUTM pETyJIIOBaHHS BOJIOTOCTI B TPUOHOMY MPHUMIIICHHI MOYHUHAETHCSA 3 OJIOKA
35, saxuif BUMipIoe (paKTUUHE 3HAYECHHS BOJIOTOCTI MOBITPS B MpHUMILIeHHI W¢h; 1 mepenae
VOpaBIiHHSA Ha JOriyHUH Ojok 36, Tyr ¢akTHYHE TMOTOYHE 3HAYCHHS BOJIOTOCTI
NOpIBHIOIOTECS 3 naHuM We,. Ilpu  We; < We;, micas 3aTpuMKu y 37, BMHKAETbCA
yctaHoBka 3BosioxkeHHs1 38. [Ipu  Wgh; > We; 3BoOXKyBajbHA YCTaHOBKA BMHUKAETHCS 39.
AJNTOpUTM PETYIIOBaHHS BOJIOTOCTI B CBITJIMII Ta TEMHHMII aHAJIOTI4HI alTOPUTMY TPHOHOTO
MPUMIIIEHHS, BIMOBITHO, O070KK 40—44 Ta 45-49.

AJNTOpUTM pETYITIOBaHHA OCBITJICHHS IOYMHAETBCA 3 Onoky 50, sikuii BHUMIpIOE
MMOTOYHE 3HAYEHHI OCBITJIICHOCTI B TPHOHMII 1 Tepenae ymnpaBliHHS Ha JIOTTYHHA OJoK 52.
[Ipu 3MeHIIEHHI OCBITJIIEHHS B mpuMimieHHi rpuOnumi Hmwkye 1500 nx Brimouyaerscs 50%
nami (6sok 50). Ilpu E¢h; > 1500 ax micas 670Ky 3aTpUMKH 53 TepeaacThcsl KOMaHIa Ha
BUKJIIOUEHHS OCBiTJIeHHS S1. [licis BUMiproBaHHS MOTOYHOTO 3HAYEHHSI OCBITJICHOCTI Yy 6710111
57 E¢; mopiBHIOETBCS 13 3a7aHUM 3HaueHHsM ocBiTieHocTi B 1000 nk. [Ipu E¢; < 1000 ax
ook 59 Bkmouae 100% namn cuctemu ocBitieHHs npu  E¢h; > 1000 ax. micnst 6oy 58
yIpaBiHHA TNepeaaeThcss Ha Onok 56 BinkmtoueHHS 50% JaMIl OCBITIIOBAJIbHOI CHCTEMHU.
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VYrpaBiiHHS OCBITJICHHSIM B TEMHHMIII POBOIUTHCS IO MOTOJWHHINA MPOTrpami, sika BKIIOYAE B
cebe 0ok 60 mopiBHIHHS (PAKTUYHOTO Yacy J0OM 13 3aJJaHMM YaCOM BMHKAHHS OCBITICHHS
temuuii (21.00) 1 61oka 62 13 yacoM BUMHKaHHA. BKIIOYEHHS 1 BHKJIIOYEHHS OCBITJICHHS
npoBOaUTHCA Oiokamu 61 1 63.
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Pucynok 3.3 — CTpyKTypHO-JIOTiYHA CXeMa 3aMKHYTOI CUCTEMHU BEHTWIIALIT (3aKiHICHHS )
Jicepeno: pospobaeno asmopom

IB'ﬁi]cz.‘ 100% aaMn

bnoku 77 1 78 peanizyloThb anropuTM 3amucy MOTOYHOI iH(opMmarii Ha TpUCTpii
3aram’sITOBYBaHHS Ta BUBIJ iHPOpMaLii Ha MpHUCTPii iHAUKALIT (MOHITOD).
AJITOpUTM YIIPaBIIiHHS € OCHOBOIO JUIS TIOAATIBIIOTO MIPOCKTYBAHHS.
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Jlnst BUOOpy TUIY peryisTopa Bu3Hadaemo, mo /7, = 0,111 v/T,, = 44,8 [10].

[Tpu BigHOMIeHH] 7/ > (),2 BUOMpPAaEMO pErynsTop Oe3nepepBHOi dil.

Bci npunaau Ta BUKOHABYI MPUCTPOT MPAIIOIOTH HA EIEKTPOCHEPTi.

Sx BUAHO 3 aNTOPUTMY YIPaBIiHHS, aBTOMAT MOBWHEH MaTh mam’ sTh. [IpoTsrom
BCHOT'O TEXHOJIOTIYHOTO IMKJIY MPUCTPIH TOBHHEH NaM’ATaTH 3HAYCHHS TEMIIEpaTypH,
BoJsiorocTi, koHreHTpaii CO; Ta OCBITJIICHOCTI B KO)KHOMY MPUMIIIICHH] Ta 1HIIII.

ITo Buay mam’siTi, sika BUKOPUCTOBYETHCS, MPUCTPIN OyAe CHHXPOHHHUM, TaK SK 3MiHA
napamMeTpiB aBTOMaTHYHOTO MpHCTporo ympasiiHHs (AITY) Oyxe BinOyBaTHCS B MOMEHT
HA/IXO/DKEHHS CHHXPOHI3YIOUHX IMITYJIbCIB.

B 3B’sa3ky 3 TuM, MmO JedKi TEpexiIHi Tpolecu He € CTaOUIbHWMH, 1 MaloTh
KOJIMBAJIBHUN XapakTep, 3a BHHATKOM, y HAalIOMYy BHIAJKY, OCBITJIIEHOCTi, TO BHHHKA€E
HEOOXIJHICTh BBECTH B QJITOPUTM YIPaBIIHHSA 3aTPUMKY MJIs pearyBaHHS CHCTEMH Ha
TPUBAJIICTh IMITYJILCIB.

BucHoBku:

1. BcranoBneHo, 1O 3 TOYKM 30pYy ABTOMATHYHOTO YHPABIIHHS TEeMIIEPaTypoOro
cyOcTpaTy Ta TOBITpS, CHUCTeMa ,,KyJbTHBAIlIHHE TPHUMINICHHS — TEIUIUI 3 BOJSHOIO
CUCTEMOIO ONAJIEHHS SABJISIE COOOK0 IBOEMHICHUN 00’ €KT.

2. OGrpyHTOBaHO Ta PO3POOJIEHO CTPYKTYPHO-JIOTIYHY CXEMY YIPaBIIiHHS 3aMKHYTOIO
CHCTEMOIO OMaJieHHS Ta BEHTWIALII, fKa mepeadayae YHpaBIiHHSA TEXHOJOTIYHUMHU
napameTpamu (TeMIepaTyporo, BOJIOTiCTIO, KoHIeHTparieto CO,, OCBITIEHICTIO) B CUCTEMI.
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Structural and Logic diagram of the Automatic Control System of the Closed Heating

AND Ventilation System of Greenhouses

In the process of designing an automatic control system for a closed system of heating and ventilation of
greenhouses with air regeneration, a structural and logical control scheme was substantiated and developed,
which provides control of technological parameters (temperature, humidity, CO, concentration, lighting.

The structural-logical scheme was created on the basis of the technological map of the cultivation of
common oyster mushrooms taking into account changes in temperature, humidity, CO, concentration and
illumination as a function of time. As a result of the study, controlled quantities, control actions, controlled
disturbing actions and uncontrolled disturbing actions were determined. The parameters and modes of operation
of the device for automatic control of the closed ventilation system are substantiated. The proposed control
algorithm must have memory. During the entire technological cycle, the device must remember the values of
temperature, humidity, CO, concentration and lighting in each room and others. According to the type of
memory used, the device will be synchronous, as the parameters of the automatic control device (APU) will
change at the moment of arrival of synchronizing pulses. Due to the fact that some transient processes are not
stable and have an oscillatory character, with the exception of illumination in our case, it is necessary to
introduce a delay into the control algorithm for the response of the system to the duration of pulses. All devices
and executive devices work on electricity.

Conclusions: 1. It was established that from the point of view of automatic control of the temperature of
the substrate and air, the system "cultivation room — greenhouse" with a water heating system is a two-volume
object. 2. The structural and logical control scheme of the closed heating and ventilation system, which provides
for the control of technological parameters (temperature, humidity, CO, concentration, illumination) in the
system, is substantiated and developed.
closed ventilation system, air regeneration, structural and logical scheme, mushroom cultivation
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