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Anomauyis.

Basicnusoto 3adaueio acpapnozo cexmopa € 30inbuleHHs SUPOOHUYMBA, POULUPEHHS ACOPMUMEHMmY mda

nioBULeHHA AKOCMI 3eNeHUX KYIbmyp 8 3UMO8ULl MAa pPAHHbOBeCHAHUl nepioou. Piwennam oanoi 3adaui € axmuenuil
PO36UMOK menauyHux 2ocnooapcms. OOHA 3 OCHOGHUX NpoOieM MENAUYHUX 20CNOOApPCME € 3aHAOMO GUCOKI 3ampamu
mennosoi  eHepeii Ha NIOMPUMAHHS HeOOXIOHUX napamempie MIKpoxnimamy. Benuxi enepeozampamu o0yMosneHi
RIOMPUMKOIO BUCOKOI MeMnepamypu ma 601020CHi NOGImMps 6 ycboMy 00 ‘emi mennuyv. Bnpoeadscenns inswceneprux
mexnonoeil, AKi 3ab6e3nevamsv HeoOXIOHi Osl PO3GUMKY POCTUH ONMUMATLHI NApaMempu MiKpokiimamy 6e3nocepeonbo 6
30HAX poCmy, a 3a IXHIMU MeACAMU — MIHIMATLHO 0ONYCMUMI, 003601UN0 O 3HAUHO 3MEHWUMU eHep2o3ampamu 3 NIOMPUMKU
MIKpOKTiMamy nopieuaAHo 3 mpaouyiinumu cucmemamu. OOHUM i3 apianmie eupiwieHHs O0aHOi 3adaui € opeaHizayisn
[301b06AHUX MIKPO3OH 3 IHOHCEHePHUMU CUCeMaMu 3a0e3neyents MiKpoxnimamy. MiKpo3oHu 6UKOHYIOMbCs AK CMENdAdiCHI
Kamepu 31 CEIMAONPO3OPUM NeSKONIOUOMHUM 8epMUKATLHUM 020po0diceHHAM. Bynu npoeedeni docniocenns napamempie
MIKpOKIIMAmy 6 Kamepax Olsi GUPOWYBAHHS 3eleHux Kyabmyp. HocniodcenHs npoeoounucs 6 CheyianbHo po3pooneHii
Kamepi 6 pobouux yMoeax (HamypHi OOCHIOJNHCEeHHS) MenauunHo2o KombOinamy. Obiepie pobouoi 30HU 30TICHIOEAECA 34
00NOMO2010 NOBIMPAHO20 ONANEHHS, WIAXOM HUJICHbOI po3oaui Hazpimo2o i 360100iceHo2o nosimpsa. Illpu yvomy
nPOBOOUNUC OOCTIONCEHHA MEMNEPAMYPHO20 NOJiA, NOJA WEUOKOCMI | 3MIHU 801020CMI NOBIMPS 6 30Hi GUPOWYEAHHS
pociun i 6 3azanvHomy 00 ’emi Kymvmueayiunoi cnopyou. Ilposedeni 00cniodiceHHss 00360AUMU OOCUMb MOYHO YAGUMU
Qizuuny mooenv nowupeHHs NOGIMPAHUX CIMPYMUH | Nepesipumu aHANimuyHi pO3PAXYHKU WO000 6HYMPIWHBOI Mooeni
NOWUPEHHS CIMPYMUH, Nepesipumu OMpUMAHi 3HaUeHHs | NOpisHAMuY iX 3 meopemuyHuMu. 3a pe3yrbmamamu 00CHiOdNiCeHb
NPONOHYEMBCS THHCEHEPHA CUCmeMa, AKa 3a6e3neuums HeoOXiOHi a2pomexHOI0SIYHI 8UMO2U 00 NAPAMEMPIE MIKPOKLIMAMY
be3nocepednvo 6 yux Kamepax. Po3paxynku noxasyioms MONCIUSICIb 3HAUHO20 3HUICEHHS NUMOMUX €HEp2oGUmpam 3a
PAXYHOK NIOMPUMAHHS HeOOXIOHUX napamempis MilbKu 6 30HI 6ecemayii 3e/IeHux Kyavmyp.

Knrouosi cnosa: cucmema onanenns, napamempu MiKpoKIiMamy, Kamepa 8Upouy8anHs 3e1eHux

KY16myp.

Beryn. OpHi€ero 3 akTyanbHHX 3a[ad arpapHo-
TO CEKTOpa € 301IbIICHHS BUPOOHHUIITBA, PO3IIHPE-
HHSI aCOPTUMEHTY Ta IiJIBUILEHHS SKOCTI 3€JIEHUX
KyJbTyp y 3UMOBHI Ta paHHHOBECHSHUII Tepiou.
PimennssM naHoi 3ajayi € PO3BUTOK TEILUTUYHUX
rocnogapcTts. Ane  mpoOIeMol  TEIUIMYHUX
TOCHOAAPCTB € 3aHAATO BUCOKI 3aTPaTH TEILIOBOI
eHeprii Ha MATpUMaHHS HEOOXiTHUX MapaMeTpiB
MiKpOKJIIMaTYy.

Binomo, 1m0 TemmmM4HE TOCIONAPCTBO € IIyXkKe
SHEPrOBUTPATHUM: TaK, 3aJIKHO B BUAY Ta
Croco0y omajeHs MUTOMi TEIUIOBI BUTPATH MO-
KyTh ctanoButu 300..700 Br/M°. 1li BuTpatH B
3HaYHI Mipi OOYMOBJIEHI THM, M0 B YCHOMY
00’eMi TIATPUMYIOTBCSI BHCOKI TemIeparypa Ta
BOJIOTICTb TIOBITpS.

Pesynpratn BHMKOHAHMX paHille HayKOBHX
nmocimimkens [1, 2, 3] He BpaxoByBanmu Oaratoda-
KTOPHHI BIUIMB NapaMeTpiB MpPOLECiB i TOMy He
JTO3BOJISIIOTH HAJIMHO Ta B TMOBHOMY 00Cs3i 00-
TPYHTYBAaTH KOHCTPYKTHBHI i TEXHOJIOTI4HI piIre-
HHSI CHCTEM 3a0e3MeUeHHsT MIKPOKIIMaTy B 30HaX
BereTamnii pociauH.

OTxe, mocTaqo NUTAHHA MIOAO IPOBEACHHS
eKCIIepUMEHTAIIbHUX JOCHTIDKEHb 3 METOI pO3-
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POOKH CHCTEMH JIEIEHTPAIi30BaHOr0 3a0e3MeueH-
HSl MIKPOKJIIMaTy Ta YAOCKOHAJICHHS KOHCTPYKTH-
BHUX PILLIEHb 3MMOBHX TEIUIUILb LIS BUPOILLYBaHHS
3elIeHUX KYJIbTYp Ta PO3pOOKH I1H)KEHEPHUX CH-
cTeM, siki 3a0e3medyarh HEOoOXimHI AJS PO3BUTKY
POCIIMH MapaMeTpH MIKpOKIiMaTy Oe3nocepeaHbo
y 30Hax pocCTy, a 3a iXHIMHA MeKaMH — MiHIMaJIbHO
JTOTTY CTHMI.

AKTyasbHiCTh AochaimkeHHss. B ymoBax mo-
CTIMHOTO POCTY LiiH Ha €HEPrOHOCII MOCTAE MUTAH-
HSl 1IOJI0 BJJOCKOHAJICHHS! KOHCTPYKTUBHUX DilllcHb
KyJIbTUBALIHHAX CTIOPY/ 3 METOI0 CKOPOYCHHSI BH-
TPaT TEMJIOEHEPTOPECYpPCiB 1 3HMKEHHS IMUTOMHUX
BUTpPAT MaTepiaiiB, IiIBUIICHHS BPOXKAIiB 1 SIKOCTI
BUPOILEHOT MPOAYKIIii, 3aCTOCYBaHHS HOBHUX MpO-
TPECUBHUX TEXHOJIOTiH BUPOLTYBAaHHS MPOIYKIIii.

OcranHi gochimkenHsa Ta myOJikanii. Cu-
CTeMH OOIrpiBy ICHYIOUHMX BIiIJUICHb KYyJbTHBA-
uiitaux cropyn [2, 3, 8] mpaiiooTs Ha TiATpUMAaH-
HSl TEMIIepaTypH BHYTPIIIHBOTO MOBITPSI B YCHOMY
06’emi B Mexkax +20...+30°C, xoua poboua 30Ha,
TOOTO 30Ha Bererarii pocnuH, 3aiimae 10 10% Bin
3arajJpHOr0 00’eMy. 3acTOCYBaHHS 1HXCHEPHHUX
cucTeM 3a0e3MeueHHs] MiKpOKIIiMaTy TiJIbKK B 30HI
Bereranii JAacTh 3MOry 3a0e3Me4YuTH HEeOOXITHHIA
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TEMIIEPaTypHHUI PEKUM JIJIsI POCTY POCIHH, JOCS-
I'TH PiBHOMIPHOCTI PO3MOALUICHHSI TEMIIEpaTypu Ta
3HHM3UTH BUTPATH €HEPTOHOCIIB [2, 4, 10].

[Jana 3amava BUPIIIYETHCS LUIIXOM OpraHiza-
il 1307bOBaHMX MIKPO30H 3 1H)KGHEPHUMHU CH-
CTeMaMH CTBOPEHHS HEOOXiTHOTO MiKpPOKIIMATy Y
BHTJISIII CTENIAXKHUX Kamep 31 CBITIONMPO30PUM JIeT -
KOIII IHOMHUM BEPTUKAIBHUM OTOPOPKEHHSM.

@®opmyaOBaHHs Wijeil crarTi. Pesynpratu
JIOCITIJPKEHDb Ta 3allPOMOHOBAaHI TEXHIYHI PIlIEHHS
IHKEHePHUX CHCTEM KaMep JUI BHPOIIYBaHHS
3eJIEHUX KYJIBTYpP 3 ICIEHTPaTi30BaHUM 3a0e31ede-
HHSIM MIKpOKJIIMAaTy JO3BOJIMTH OTPHUMATH BHCOKO-
SAKICHY TTPOAYKIIit0, SMEHIIIUTH TEPMiH BereTarii ta
3a0IaIMTH TEIJIOBY €HEPTilo 3a MepioJl BUPOIIyBa-
HHus Ha 30 %.

OcHoBHA YacTHMHA. AHAN3 PI3HUX CHCTEM
TIOBITPSHOTO OTIaJIeHHS KYJbTUBAIIHHUX CIIOPYA
[1...6] maB 3Mory 3pOOWTH BHCHOBKH, IO Haii-
0ipII epeKTUBHUM CIIOCOOOM OOITpiBY KyJIbTHBA-
MIHHAX CIIOPYZ € TIOBITPSHUU OOITPIB 3 HIKHIM
pPO3MOMAUIOM HArpiTOro IMOBITPS, IO Ma€ TIOBi-
TPO3BOJIOXKYBaNbHUI npucTpiid. Lleit crocib 3abe3-
nedye piBHOMipHE MiATPUMAaHHA 1 IIBUAKE pery-
JIIOBaHHS OCHOBHHX TapaMeTpiB MIKPOKJIIMaTy Te-
TUTAIb, TOOTO BiTHOCHOI BOJIOTOCTI i TeMIiepaTypu
TOBITPSI.

OCHOBHMMHM 331a4aMi  CKCIIEPHUMEHTAIbHUX
JIOCHIJDKEHD € TOCIIIKEHHS 1 BU3SHAUYEHHS TEeMIIe-
paTypHOro WO, MHOJS LIBHIKOCTEH Ta 3MiHH
BOJIOTOCTI TOBITPS B 30HI BUPOIIIYBaHHS POCIUH Ta
B 3arajJbHOMY 00’ €Mi KyJIbTHBAIIIITHOI CITOPYIH.

JocnimkeHHsa BUIIE BKa3aHUX MapaMeTpiB Te-
TUIOBOTO Ta BOJIOTICHOTO PEXHMIB Yy PO3p0oOIeHin

KaMepi MPOBOAWINCH Y BHPOOHWYHMX yMOBax Te-
IUTMYHOTO KOMOIHATY.

ExkcriepuMeHTalbHI  TOCIHIHKEHHST TIepeadayva-
U Ccepifo JOCHiNIB, TPOBENEHHUX Ha JOCHTITHIN
ycranoBii. lls mociinHa ycraHoBka (puc. 1) mae
0JIOK 3 CUCTEMOIO JICIICHTPaJIi30BaHOTO 3a0e3neue-
HHS MIKpOKJIiMary.

OO6irpiB pobodoro 006’eMy 3miMiCHIOBaBCS Ha-
TPITHUM MOBITPSIM. SIK TEMIOBiAAaBANbHUN €J1eMEHT
11 BUKOPHUCTOBYBaBCS  TEIJIOCIEKTPOHArpiBay
(TEH) motyxuictio 1kBt, mnpuegHanuii g0
enekTpoMepexi 3 Hanpyrow 220 B yepes crTabimi-
3aTop Hampyru Ta J1IabOpaTOpHUH aBTOTpPAHC-
tdhopmatop (JIATP). [lig yac ekcriepuMeHTAIBHUX
nociikeHs notykHicte TEHa 3MiHroBanacst Bifg
1 kBt mpu U=220B ngo 300 Bt npu U=67 B.
BumiptoBaHHs Hampyrd 1 CWIH €JeKTPUYHOTO
CTpyMy, a TaKOX BHMKOPHUCTaHOI MOTYXHOCTI,
3I1MCHIOBAINCS 33 JOTIOMOTOI0 KOMIUIEKTY MpHia-
IOiB, PO3TAllOBaHUX Ha IYJbTI yOpaBIiHHI
(ammepmertp 8, BombTMETp 9, BatMeTp 12).

TepMoeneKTpoMeTpUInid MPUCTPIN CKIIaTaBCA
3 XpOMEJb-KOMEIbOBUX TepMmomnap 16, ckomy-
TOBaHUX Yepe3 CHCTEMY IaKETHOrO IepeMUKaya
17 3 motenmiomerpom I1I1-63, xirac ToanocTi 1.

TepMmonapu, npu3HAueHi A BUMIpIOBaHHS
TEMIIEPATypPHOT'0 PEXUMY MOJEINI, PO3MILIATUCS B
poOouiii 30HI CTBOpEHHS MIKPOKIIMAaTy KaMepH,
BIJIMOBIIHO 10 pO3paxyHKOBOi cxemu. [lpm BH-
3HAYEHHI KIIBKOCTI KOHTPOJBOBAaHHX TOYOK IIpPH-
WMarcs 10 yBaru pe3yibTaTH AOCIHIHKEHb 1HIINX
aBTOPiB, a TaKOX 3HAYEHHS TeMIEepPaTypHHUX
Tpafie€HTIB 1 HEOOXiHA TOYHICTH BUMIiPIOBaHb.
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Puc.1. Cxema nociiHO{ yCTaHOBKH
1 — ropu3oHTaIbHA OTOPOPKYBAJIbHA KOHCTPYKIST, 2 — BUTSDKHU MOBITPOBIZ; 3 — BepTHKAIbHA OrOPOKYBaJIbHA KOHCTPYKIIIS
4 — npunIMBHUN NOBITPOBIixA; 5 — cyberpar; 6 — mubep; 7 — 0CbOBUI BEHTUIIATOD; § — ammepMeTp; 9 — BOIbTMETP;
10 — aBroTpancdopmatop JIATP; 11 — enexrponarpiBau TEH; 12 — BarmeTp; 13 — 3BonokyBay; 14 — crenax;
15 — cuctema xuBNeHHS Ta ONUBY; 16 — Tepmonapy; 17 — mepemMukad Tepmonap; 18 — MisliBOIBTMETD;
19 — pe3epByap cucremMu nouuBy; 20 — TpyOOIPOBIi /g O1a4i BOAW Y1 KUBHIBHOTO PO3UHHY
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Hupkynsamis  mOBITpA — 3AiKCHIOBajacs  3a
JIOTIOMOTOI0  OCHOBOTO BEHTHJISITOPa TPOJYKTH-
BHicTIO 300 M’/r0J1, MOTYXHIiCTH 1 YyacToTa 06epTa-
HHsI, SKOIO BIPOJOBX BHUKOHAHHA EKCIEpH-
MEHTANBHUX  JIOCTI/DKEHb  PeryJoBaluch Ja-
0OpaTOpHUM aBTOTpPaHCPOPMATOPOM Ha MYJbTI
YOpaBIiHHS.

MeTo10 MpOBEACHHS EKCIIEPUMEHTY OYJI0 TIij-
TPUMaHHS B 30HI POCTY 3€JIEHHX KYyJbTyp HEoOXi-
JTHHUX TapaMeTpiB MiKpokiimary. ToO0To, mpoTsarom
KOXKHOTO JIOCTiy TeMmmepaTypa MiATpUMYyBajacs
aBTOMATHYHOIO cucTeMoro. [Ipu 1poMy mepenan
TeMIepaTypH cTaHoBHUB He Oinbiie 2 °C.

Cucrema peryiioBaHHS TOAadi  MOBITPS
cKiajanacs 13 JpKepena crabinmi3oBaHoi pery-
THOBAHOI HANPyTH i nudpoBoro BombTMeTpa. s
BHM3HAYEHHS IIBUJKOCTI MOBITPS Y BHYTPIITHHOMY
00’eMi KaMepH 3aCTOCOBYBABCSl TEPMOAHEMOMETD
“Testo 425”. BukopucTaHHs AaHOTO NpUIaLy IO-
3BOJIWJIO KOHTPOJIFOBATH TPABHWIIBHICTh 3HATHX
3HAYEHb TEMIIEPaTyp 3a JOMOMOTO0 TepMOoTap.

3a IOMOMOro0 PiBHSHHS TEMJIOBOrO OanaHcy
IpoBOAMIIAacA IEpeBipKa 3arajibHOi BUTPATH IOBi-
TPS MOBITPOPO3NOALTEHUKAMH.

IIpoBeneHi MOCTiPKEHHS Jlald 3MOTY JIOCTaT-
HBO TOYHO TPEJICTaBUTH (Hi3MYHY MOJIENb PO3IO0-
BCIOJDKCHHSI TIOBITPSSHUX CTPYMHH Ta TIEPEBIpUTH
aHANITHYHI PO3PaXyHKH CTOCOBHO BHYTPIIIHBOI
MOJEINi PO3MOBCIOKEHHS CTPYMHH, HEPEBIpUTH
OTpUMaHi 3Ha4YeHHS TEeMIepaTypH Ta MOPIBHATH 3
TEOPETUYHUMH. 32  pe3ylbTaTaMH  eKCIepH-
MEHTAIBHUX JaHuX Oynu mnoOyznoBaHi rpadiku
PO3MOAiTY OIS MBUAKOCTI (puc. 2, 3).

Temmeparypa MOBITpS B CepeauHi IOCITIIHOT
YCTaHOBKH PO3IMOAIISIIACS PIBHOMIPHO 3a BHUCO-
TOI0, JIOBKMHOIO Ta IIUPUHOK OCIIIKYBaHOTO
00’eMy. MakcuManpHa TemIepaTypa crocrepira-
nacst 01151 MPUIUTMBHUX O0TBOPIB. [1o Mipi HabmKe-
HHSI 10 BUTSDKHUX OTBOpPIB TeMIeparypa HOBITps
3HIKyBanacs. lIpm mpoMy PpIi3HUIE CcepeaHbol
TeMIlepaTypd B JOCHIKYBAaHOMY 00’eMi He-
3HayHa. [IpoBeieHI eKcrepUMEHTANIbHI JTOCIiKe-
HHS  TIATBEPAWIH  TEOPETHYHI  PO3PAXyHKH:
TeMIlepaTypHE II0JIE€ PiIBHOMIpHE Y BCHOMY 00’ €Mi
Ta CTAaHOBUTH £, = 22 °C (puc. 4).

OTxe, OTpHMaHi pe3ynbTaTH BKa3ylOTh Ha
NPUHIMIIOBY MOKJIMBICT BUKOPHCTAHHSA iHXKe-
HEpHHUX CHUCTEM JELCHTPalTi30BaHOrO 3a0e3neueH-
HS MIKPOKJIIMAaTy JJIsi CTBOPESHHS TEIJIOBUX PEXKH-
MiB, HEOOXITHUX JUIi BHPOIYBaHHS 3€JCHUX KY-
JBTYP.

Jiis mocniKkeHHs BOJIOTOCTI TOBITPs OyI10 3a-
CTOCOBaHO TCUXPOMETPHYHHI METOJ| BUMIpPIOBaH-
HS BIZIHOCHOT BOJIOTOCTI HOBITPSI B 30HI POCTY Ta B
3aranbHOMY 00’ €Mi KyJIbTUBALIHHOI CIIOPYIH.

PesynpraTi BUMiprOBaHHSI IMiITBEPIMIA MOX-
JHUBICTh TMIATPUMYBaHHS HEOOXiHY BiIHOCHY
BOJIOTICTE Y 30H1 pocTy (¢ = 65...80%) He3amexHO
BiJl BiIHOCHOI BOJIOTOCTI B 3arajibHOMy 00’eMi
criopyau. BoIIOTOBMICT TOBITpS HE 3MIiHIOEThCH,
KOHJICHCAIIil He CIIOCTEPiraiocs.

VY 3aranbHOMYy 00’€Mi CHIOpYaU, i€ 3HAXOJHU-
Jacsi JOCHiJHA YCTaHOBKA, BUMIpIOBAJIACsA BiJi-
HOCHa BOJIOTICTH 3a JOMOMOTOI0 IICHXPOMETpa
acmipariiitHoro Accmana. Ilomepenaso mpoBemeHi
BUMIPIOBAaHHS BKa3aJi Ha HEOOXiJHICTh BpaXyBaH-
HS TUHaMi4HOI MOXMOKU NP BUMipIOBaHHi.

Mone wenaokocTen npu T=285 K
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Puc.2. Po3nmopin moss mBuaKoCTi (1pH 30BHIMIHIH TemmnepaTypi 12°C)
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Mone wBmagkocTei npu ta=15°C
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Puc. 3. Po3nonin mosst mBuaKkocTi (py 30BHiIIHIA TemnepaTypi 15 °C)
TemnepaTypHe none, BHYTPILHA 3afava
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Puc. 4. Po3noxin nons temnepatyp (mpu 30BHimHIA Temneparypi 15 °C)

HonpaBKa a0 MMOKA3HUKIB CyXOro ta MOKporo ac a., ay —

BIJIIOBIAHO EKCIIEPUMEHTAJIbHO BH-
TEpPMOMETPiB BU3HAYAIH 3a (POPMYIIaMHU:

3Ha4YeHI MOCTIHHI 32 9acCOM CYXOr0 Ta MOKPOTO Te-
pmomertpis, °C; f. Ta t, — BIJIOBITHO MOKA3HUKU
_ dt Ccyxoro Ta Mokporo Tepmomerpis, °C; (df. / dt)o 1
Atc_aC(ﬂ)O ’ (dt,. / drt) BiAMOBIMHO IIBHIKICTH 3MiHU TeMIIepa-
TYpH TI0 CYyXOMY 1 MOKPOMY T€pPMOMETpaM B Tova-

TKOBHIA TIepiof yacy, miciis 3akinaeHHs, °C / c.
At ~0, 298aM( d’“”) _O’OII(tc"' At — tn,w) , BI/ICHOBKI/I. Ha ocHOBi mpoBeneHUX eKCIepH-
To MEHTIB Ta OTPUMaHHX JIAHUX MOXKHA 3pOOWTH Ha-
CTYIIHI BHCHOBKH, IO TIPOBEJCHI EKCIepH-
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MEHTaJIbHI JOCTIKEHHS JO3BOJISIIOTh BU3HAYUTH BOJIOTICTh HE BUXOMIIN 32 PAMKH HOPM TE€XHOJIOTi-
OCHOBHI MapaMeTpH MOBITPSHOTO CEPE/IOBUIIA, SIK YHOTO MPOEKTYBaHHs, BUMAJaHHS KOHJCHCATYy HE
B 30HI POCTy Tak i mo3a Hei. AHami3 eKchepu- CIIOCTEPIranoch.

MEHTAIFHUX  JOCTi/KEHh TI0Ka3aB, IO 3a- IlepcnekTHBH  MOJANBIINX  JOCTiAKEHbD.
MPOMOHOBaHa 1H)KEHEPHa CHUCTEMa MOXE IiITpH- BripoBakeHHsI iHKCHEPHUX CHUCTEM 3a0e3MeueHHs
MyBaTH CTa0ilbHI Ta pIBHOMIPHI HOPMaTHBHI JELCHTPANTI30BAaHOTO MIKPOKIIIMATy Ja€ 3MOTy
nmapaMeTpu MIKpPOKIIMaTy, TpPH IhOMY DPIi3HHUIIL YIOCKOHAJUTH METON BHPOIYBAaHHS 3€IIEHUX K-
CepeNHIX TeMITepaTyp Mo JAOCTIHKYBAHOMY 00’ €My JTBTYP 1 HU3LKOPOCTUX POCIIHH B CYJaCHHUX KYIIBTH-
He niepeBuniyBana 1,5 °C. BonorosmicT i BiHOCHa BaI[ifHUX CTIOpy/Jax.
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UccnepoBaHus napaMeTpoB MUKPOKIIMMaTa B Kamepax Ans BbipalMBaHUA
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Annomayusa. Baxcnoil 3a0aueti azpapnozo cexmopa Ansiemcs yseauuenue npousgoocmed, pacuiupenue accopmumenma u
noGbllleHIe Kauecmea 3eNéHblX KYIbmyp 6 3UMHULL U paHHeseceHHUll nepuoosl. Pewenuem Oannou 3adayu sensemcs
aKmuenoe pazeumue mMenauuHvlx xossaucme. OOHOU U3 OCHOBHBIX NPOOIEM MENIUYHBIX XO3AUCME ABNAIOMCA BbLCOKUE
3ampambl Menioeol dHepUY Ha NOOODePIHCatUue HeoOXOOUMbIX napamempos Mukpokiumama. bonvuioe snepeonompebnenue
006ycnosnenbl N000epIHCKOLl BbICOKOU MeMnepamypbl U GIAMCHOCMU 6030YXd 60 6ceM obveme menauy. Buedpenue
UHDJICEHEePHBIX MeXHONIo2Ull, KOmopvle obecneuam HeobOXoOouMmvle ONA PA3GUMUA PACMENUl ONMUMANbHble Napamempbl
MUKPOKIUMAMA HenocpeocmeeHno 8 30HAX pocma, a 3a UX npedeiamu - MUHUMATLHO OOnycmumsle, NO3601UNO Obl
3HAUUMENbHO YMEHbUUMb dHepeonompebieHue no noooepicke MUKPOKIUMAMA NO CPABHEHUI0 ¢ MPAOUYUOHHbIMU
cucmemamy. OOHUM U3 BAPUAHMOB peuieHUss OAHHOU 3a0ayu AGNAEMCS OP2AHUAYUA UOAUPOBAHHLIX MUKPO3OH C
UHDICEHEPHBIMU CUCTNEMAMU OISl CO30aHUS HEODX00UMO20 MUKPOKIUMAMA 8 8UOe CIMELNANCHBIX KaMep, ¢ NPO3PAUHbIM OJis
ceema, NE2KUM NOOBEMHBIM 6EPIMUKATILHIM 02padicOeHueM. buinu nposedenv uccie0osanus napamempos MUKpOKIUMama 6
Kamepax ONs 6bIpAWUEaHUs 3elénblx Kynbmyp. Mccnedosanus npogoounucs 6 cneyuanvHo paspabomanHou Kamepe 6
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pabouux ycnosusx (HamypHvle UCCIe008anus) menauuHo2o kKomounama. Obozpes pabouell 30HbL OCYWECMBIAICA C
HOMOWBIO 8030YUIHO20 OMONIEHUS, NYMEM HUMICHEN Pa30ayu HASPemozo U YEIaxCHEHH020 6030yxa. IIpu 3mom nposoounucs
UCCIe008aHUA MEMNEPAMYPHO20 NOJIA, NOJA CKOPOCMell U USMEHEHUs BAANCHOCIU 6030YXA 8 30He GbIDAUUBAHUSA PACTHEHUT
u 6 obwem o00véme KyIbMUBAYUOHHBIX COOpydcenus. I[Ipogedénnvle UCCIe0068aHUS NO360IUNU  OOCMAMOYHO MOYHO
npeocmasums  QU3UYECKYI0 MOOeNb  PACHPOCMPAHEHUs 6030YWIHBIX CMPYU U NPOBEPUMb AHATUMUYECKUE pPAcyémbl
OMHOCUMENLHO  GHYMPEHHEN MOOeNU PACHPOCMPAHEHUs CMpYl, NpOSepumb NOJYYeHHble 3HAYeHUs U CPAGHUMb C
meopemuieckumMy. 3a  pe3yIbmamamu UCCIeO08AHUN NPeONA2aemcs UHICEHEPHAs CUCmeMa, Komopas obecheuum
HeobX00uMble mexHoa02UYecKue mpebosanus K napamempam MUuKpOKIUMAmMa HenocpedCmeerHo 6 smux kamepax. Pacuémor
HOKA3bIBAIOM BO3MONCHOCMb 3HAYUMENbHO SKOHOMUMb HA IHEPLONOMPedIeHUU 3a CUeém NOOOepIHCAHUS HEOOXOOUMbIX
napamempos mojbKo 6 30He 8e2emayuul 3e1EHbIX KYIbmyp.

Kniouesvie crosa: cucmema omonnenus, napamempobl MUKPOKIUMAMA, KAMEPA 6bIPAUUBAHUS
3€AEHBIX KYAbMYP.
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Abstract. An important task of the agricultural sector is to increase production, expand the range and improve the quality of
green crops in the winter and early spring periods. The solution to this problem is the active development of greenhouses.
One of the main problems of greenhouses is the high cost of thermal energy to maintain the necessary parameters of the
microclimate. Large energy consumption due to the maintenance of high temperature and humidity throughout the volume of
greenhouses. The introduction of engineering technologies that will provide the optimal microclimate parameters necessary
for the development of plants directly in the growth zones, and beyond their limits - minimally acceptable, would
significantly reduce the energy consumption of the microclimate support compared to traditional systems. One of the
solutions to this problem is the organization of isolated microzones with engineering systems to create the necessary
microclimate in the form of shelving chambers, with a light-transparent, light-lifting vertical fencing. Microclimate
parameters were studied in chambers for growing green crops. The studies were conducted in a specially designed chamber
in the working conditions (field studies) of the greenhouse complex. The heating of the working area was carried out with the
help of air heating, by means of the lower distribution of heated and humidified air. At the same time, studies were carried
out on the temperature field, velocity field, and changes in air humidity in the zone of growing plants and in the total volume
of cultivation facilities. The conducted research allowed us to fairly accurately represent the physical model of the
propagation of air jets and check the analytical calculations regarding the internal model of the propagation of jets, verify
the values obtained and compare with the theoretical ones. For the results of research, an engineering system is proposed
that will provide the necessary technological requirements for the parameters of the microclimate directly in these chambers.
Calculations show the ability to significantly save on energy consumption by maintaining the necessary parameters only in
the vegetation zone of green crops

Keywords: heating system, microclimate parameters, green crop growing chamber.
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