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3ACTOCYBAHHA ITIPOEKTHO-OPIEHTOBAHOT'O IIIAXOAY B PO3POBJIEHHI
KOMITIOTEPHUX ITPOCTOPOBUX MOJIEJIENA TAPAMETPIB MIKPOKJIIMATY
3 OBMEXEHHAM ITPOCTOPOM Y BIMCBbKOBIN TEXHIIII

Cmamms npucesyena 00Cai0NCeHHIO NPOCIOPY NAPAMEMPI8 MIKPOKIIMAMY 68 NPUMIUEHHSX
Ootiosux 8i00iIeHb OPOHLOBAHOI MEXHIKU, POOOUUX BI00iNeHb ANAPAMHUX MAUUH 030POEHHS ma
8ilicbK060i mexHiku. Po3pobieno kxomn tomepHi npocmoposi Mooeii i3 3an1y4eHHIM NPOEKMHO-
opienmosanozo nioxody. Haseoeno ocobrusocmi peanizayii KOMNOHEHMI8 HOB020 MEMOOUUHO20
nioxo0y 00 npoyecy OOCIIONCEHHS Napamempie MIKpOKIiMamy 6 HNPUMIWeHHAX O0U08UX
8I00iNIeHb OPOHLOBAHOI MeEXHIKU, pPoOOUUX BIOOiLNeHb anapamuux MauwluH O030POEHHA ma
8ilicbk060i mexwixu. [loeOHanHs QizuuHo20 | MAMEeMAMUYHO20 MOOENIOBAHHSA 3 BUKOPUCTIAHHAM
anapamy npukiaonoi 6azamosumipHoi ceomempii Modice CKIa0amu iHCmMpYyMeHmMAalibH)y OCHOBY
07151 Yib0B020O O0CAI0ANCEHHS NOOIOHUX NPOYECi8 y NPUMIWEHHIX OOU0BUX 8i00L1eHb OPOHbOBAHOT
MEeXHIKU, anapamuux MAuuH 3 O0OMENCeHUM NPOCMOPOM YV BIUCLKOGIU MeXHIYi, a MaKo;iC
VHAOUHEHHS 3acobamu THHOpMayitiHux 2pagiuHux mexHoN02il 6Nauy OKpeMux napamempie
Men06020 YU GEHMUNAYINUHO20 PENCUMY HA MIKPOKAIMAM i3 3AMKHYMUM NPOCHIOPOM.

Ilokaszamno, wo pe3y1bmamusHuM € GUKOPUCMANHA QI3UUHO20 MOOENI0BAHHS i3 3ANYUEHHAM
8IONOBIOHO20  eKCNepUMEHMANbHO20 — YCMAMKYBAHHA ~ MA  3ACMOCYBAHHA  00EPHCAHUX
eKCNEePUMEHMATIbHUX pe3YIbmamie Ol 2eoMempuUyH020 MOOEN08AHH HA 3aca0ax NPUuKiaoHoi
bazamosumipHoi eeomempii. Buodineno ocHO6HI memnepamypHutl i SeHMUNAYIUHUL DEeHCUMU.
Ilobyoosano modeni i3 3anyyeHHAM epagpiunux iHhOpMayiiHUX MexHo102it 051 O0CTIONCYBAHUX
PeACUMIB i3 3ACOCYBAHHAM MemOoOi8 NPOEKYIIO8AHHA Y (ha3081 NIOWUHY PI3HUX PO3MIpHOCMHEL,
AKI  00360JI510Mb  HA  OCHOBL  (DI3UYHO2O AHANI3Y KOHKPEMHO20 pedcumy OyiHsamu
Ppe3yIbmamusHicms pooomu 3anponoOHOBAHUX MEXHIYHUX 3aco0ie niosuwjeHHs epexmuenocmi
cucmemu iHQpauepeoHo20 ONANeHHA | BeHMUAAYII 8 NPUMIWEHHAX O0U0BUX Bi00ileHD
OpPOHBOBAHOT MeXHIKU, POOOUUX BIOOIIEHb 3 0OMEHCEHUM NPOCMOPOM Y BILICLKOGIN MEeXHIYi.

3anpononosanuii aneopumm O00CHIONHCEHHA O003607A€ 3 OOCMAMHLOIO MOYHICMIO Ol
[HOICEHEePHUX PO3PAXYHKI8 GU3HAYUAMU 3ATIeHCHO 8I0 YMO8 MEXHOJI02IUH020 npoyecy napamempu
MIKpOKAIMamy 8 NpuMieHHsx 00U08UX 8i00ileHb OPOHLOBAHOI MeXHIKU, poOouuUx 6i00ileHb
anapamuux Mawun 030POEHH Ma BIUCLKOBOI MeXHIKU, AKI 30amHi 8paxos8ysamu 3a3HA4eHi
ocobnusocmi. Po3pobneni komn’tomepui MmoOeni YHAOYHIOIOMb  B3AEMOOII0  PI3ZHOPIOHUX
napamempis, cnpusiloms egheKxmusHOCmi SUPIUEeHHS 3a80aHb AHANI3Y, KePY8aHHs, OideHOCTMUKU
NOKA3HUKIE MIKDOKAIMAM).

Knrwowuosi cnoea: xomn’tomeprna moodenv, npumiyeHHs 00U08UX B8i00ileHb OPOHbOBAHOL
MexHiKU, poboyux Gi0JileHb anapamHux Mawlud O030POEHHA mMa BIUCbKOBOI MEeXHIKU,
MIKpoOKIiMam,; napamempu, Qizuune i ceomempuyre MoOent08anHs.

IloctaHoBKa mnpodjeMH B 3arajJibHOMY BHIJISiAL. 3a0e3neyeHHs pe3yIbTaTUBHOTO
MIPOBEJICHHS! TEXHOJOTIYHHUX TPOIIECIB € BAKIMBUM 3aBJAHHSIM Ha Cy4aCHOMY €Talli pO3BUTKY
030poeHHs Ta BilickkoBoi TexHiku (OBT), sike mepenbavae parioHaaIbHE BUKOPUCTAHHS PECYPCIB
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3 OJIHOYACHUM 3a0€3MEUYCHHSIM HaJeKHOI SKOCTI. ['OJJOBHUMHU elleMEeHTaMH HEOOXITHHX YMOB
y IpUMillieHHI O0HOBUX BiIIiIIEHh OPOHBOBAHOI TEXHIKH, POOOYUX BIIIIJICHH alfapaTHUX MaIliH
3 0OMEXEHHUM NIPOCTOPOM Yy BIMCHKOBIN TEXHIIl € Taki CKIaaoBi KoMpopTy, K Temieparypa
NoBITPs 1 Horo umcrora. /g 3abe3nedeHHss HOPMAaTUBHUX BHMOT 3aCTOCOBYIOTH HarpiBaui Ta
BEHTWJIAIIMHI cucTemMu. PesynbraTBHa iX poOOTa MOXJIMBA 32 YMOBH BHKOPHCTAHHS
parioHaTbHUX PEKUMIB €KCIUTyaTallii BiAMOBIAHOTO TEXHOJIOTIYHOTO YCTaTKYBaHHS.

Po3poOneHHsT HaneXHUX MIAXOMIB 10 CTBOPEHHS CHUCTEM ONAJCHHS Ta BEHTHIIALI]
MpUMIlIeHb OOHOBHX BiAJUIEHh OPOHBOBAHOI TEXHIKH, POOOYUX BIAIIIEHH amapaTHUX MAaIllWH
3 0OMEXEHHM TMPOCTOPOM Yy BIHCHKOBIM TEXHiIli, BUOIp 3ac00IB Ta MOCHIIKEHHS IX PEXHUMIB
€ OJHHMM i3 MEPCICKTUBHUX HAIPSAMKIB MOJAIBIIOIO PO3BHTKY Ta BJIOCKOHAJIICHHS BiHCHKOBOT
TEXHIKH.

AHaJi3 ocTaHHIX Aoc/iqkeHb i myOJikamiid, 1m0 CTOCYIOTBCS HAYKOBUX JTOCIITKCHb
MIKpPOKJIIMaTy HpPUMIIICHb PI3HOTO TNPHU3HAUCHHS, BKa3ye€ Ha NPSIMUN BIUIMB TEXHOJIOT1YHOI
cucTeMH 3a0e3neueHHs] MIKpOKJIiMaTy Ha nepedir npouecy. [Tapamerpu MikpokiiMaTy, 30KpeMa
TeMIiepaTypa MOBITPS M BEHTUJIALIS, JOCTIHKYIOTBCS B HAYKOBUX PO3BiAKax okpemo. Tak, y [1]
PO3MIISIHYTO TMPOIEC YTUIII3alii TeTUIOTH BUTSHKHUM 30HTOM. Haykosi mparti [2, 3] momaroTh
pe3yabTaTh JMOCHIKEHHS y BHUIVIAAI 130T€PM TEMIIEPATypHOrO MO B  HPUMIIMICHHSX
3 ypaxyBaHHIM pOOOTH CHCTEMH MICIIEBOi BEHTHJISIIII.

HayxkoBi myOmikaii Jemo po3pi3HeHi, CTOCYIOThCS TUX YM IHIIMX aCMEKTIB TOCIIIHKCHHS
KoM$opTHOTO TIepeOyBaHHS B TPHUMIIIECHHI Ta TEXHIIl; y HUX BIICYTHIH METOJOJIOTIYHO
OOTpYHTOBaHMI HAYKOBHMH TMIiIXiJ J0 Tpoliecy opraHizailii Ta BHOOPY 3aco0iB OIparffoBaHHS
OJICpKAHUX EKCIIEPUMEHTAJIbHUX pE3yJbTaTIB 3 YpaxyBaHHSAM KOMIUIEKCHOTO MiAXO1y A0
opraHizaunii Ta peaiizamii TEXHOJIOTIYHOTO mporecy. HemoctaTHbO BHMCBITICHHM BHSBHIIOCS
MATAaHHS PpO3po0JieHHS 3aco0iB  0OpoOJeHHs TpadgidyHUX EKCIEePUMEHTATBHUX JaHuX 13
3aJIy4EHHSIM arapary reOMEeTpUYHOIr0 MOIeNItoBaHHs [4—7].

BunineHHss He BUPINICHUX paHIlIe YacTHH 3arajbHOi MpoOJieMH BKa3zye Ha OOMEXEHY
KUTBKICTh HAYKOBUX MyOJiKamiii 3 ii OKpeMoro HampsMKy, IO CTOCYEThCS 3a0€3MeUeHHS
KOM(OPTHOTO MIKPOKIIIMATy B MPUMIMICHHSIX Ta POOOYMX MICISIX CHEIiallbHO1 (BIHCHKOBOT)
TexHikH [8, 9].

@opMyJIIOBAaHHS 3aBJaHHS JOCJHiuKeHHsA. Mera crarTi mossirae B TOMY, 1100
3aMpoOIOHYBaTH  YHIBEpCaJbHI ~ O0pa3HI  TI'E€OMETPUYHI  MOJCNI  MPOIECIB  TEIMJIOBUX
1 BEHTWISAIHHUX PEKUMIB Ha 3acajax 3allydeHHs 3ac00iB MaTeMaTUYHOTO MOJICTIOBAHHS IS
JOCIHIJKEHHSI TapaMeTpiB MIKpOKJIiMaTy OOHOBHMX BiJUIiIEHb OpOHBOBAHOI TEXHIKH, POOOYMX
BIIJTIJIEHB 3 OOMEKEHUM MTPOCTOPOM arapaTHUX MAaIlvH.

Bukaan ocHoBHOro matepiaay. Y mporeci iHimiamii mpoeKTy yXBaTIOIOTHCS TPUHIUIOB]
pILIIEHHS PO CTBOPEHHs ¥ 00JaImTyBaHHS OOWOBHUX BiIIIJIEHh OPOHBOBAHOI TEXHIKH, pOOOUNX
BiJUTUICHD amapaTHUX MAaIluH 3 0OMEXEHHM MPOCTOPOM Y BIHCHKOBIM TEXHIIl BiAMOBITHO 10 ii
npu3HayeHHd. [lnmaHyBaHHS TPOEKTYy BH3HA4Ya€ HOro MeTy W OCOOJMBOCTI PECypCHOTO
3a0€3MeYeHHs] TEXHOJIOTIYHOTO TMpoIlecy B OOWOBHX BIIIIJICHHAX OpOHBOBAHOI TEXHIKH,
BIIJIIJIEHh 3 OOMEXKEHHMM TIPOCTOpPOM amapaTHuX MamuH [6]. Ha 1mpomy erami BaKIHMBO
pO3poOUTH BIAMOBIAHI 3aXOAM 1 BXKUTH iX JJIs 3a0€3MeYeHHST HAJICKHUX YMOB TEXHOJOTIYHOTO
mporecy. 3po3yMisio, IO OJHHMM i3 BaXIMBUX MOMEHTIB y HOTo peainiszaiii € 3abe3nedeHHs

MIPOBE/ICHHS NPIOPUTETHUX HAYKOBUX JOCIHIPKEHb IOJO BIUIUBY MapaMeTpiB MIKPOKJIIMaTy
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(OCHOBHMMH BUIIJTUMO TEMIIEPATYPY MOBITPS B MPHUMIIICHH] 1 BEHTHJIALIO) HA TEXHOJOTIYHUN
mporec, mepeayciM HaJgaHHS PEKOMEHJAIliil 3 MEeTor 3a0e3MedeHHs palliOHaTbHUX 3HA4YeHb
napamMeTpiB MIKpOKJIIMATy BIJAMOBIZHO 1O HOPMATHBHUX JOKYMEHTIB. Jlisi mpoBeneHHS
JOCIHIJKeHb J1a00OpaToOpHE YCTAaTKyBaHHS MOBHHHO OYyTH YHIBepcaJbHUM 1 3a0e3nedyBaTH iX
peaizailiro B TOBHOMY 00Cs31.

BiamoBimHO 10 3aBAaHh 3MOHTOBAHO YHIBEpPCAIbHY J1abOpaTOpHY YCTAHOBKY, 3/1aTHY
CIIyTyBaTH 1HCTPYMEHTAPIEM I IPOBEICHHS TOCIiIKEHb (puc. 1).

)

V/4 /4 /4 /4 /4

Puc. 1. Cxema nabopamopHoi ycmanoexu

JlabGopaTropHa ycTaHOBKa, pO3TaIllOBaHa B MPHUMIIIEHHI 1, MICTUTH iH(pauepBOHUI Harpiay 2,
Ha/l IKMM BCTaHOBJICHO BUTSHKHHUU 30HT 3, 3’€IHAHUN TPyOOMpoBOAOM 4 i3 BEHTHJIATOPOM S. J[is
BUMIPIOBAHHS TEMIEpaTypu B JIOBUIbHIN TOYIll MPOCTOPY MNpUMIIIEHHS 1 mnependadeHuit
TepMoMeTp 6 3 KOOPAMHATOPOM 7, BCTAHOBJICHUM Ha Ti1j1031 8. KoMyTtyrodi mpuctpoi, moTpiOHi st
(hopMyBaHHS 13 HABEJICHOTO YCTAaTKyBaHHS CXEMH ILJIbOBOTO MTPU3HAYCHHS, YMOBHO HE 300pakeHl.

Hnst poBinmpHOTO mepepidy 1-1 (puc. 1) mig BUTSDKHHMM 30HTOM IPOBOJMJIACS CidHA
IJIOIIMHA, TMapajeibHa OJIHIM 13 MUIOMIMH Xz KoopAuHaTopa 7. Pe3ynapTaT BHMIpIOBaHb IOJaHI
130TepMaMyd B CIYHIA IUTOMIMHI 3 BHMIpaMH BHUCOTH TPUMIMICHHS /4 Ta KOOPJMHATH X
npuMilieHHs 1 y pasi cTajoro 3HayeHHs KOOPAWHATH ), TOOTO IIMPWUHU KiMHATU (pHC. 2).
[TopiBHsIbHMI aHAMI3 TpadiYHUX 3aJEKHOCTEH BKa3ye€ Ha CYTTEBUM BIUTMB POOOTH MICIIEBOI
BUTSDKHOI BEHTWJIAIT HAa XapakTep TEMIIEpaTypHOTO IOJIsi B MPUMINIEHHI OOMOBHUX BiIJICHD
OpOHBOBAHOI TEXHIKU, POOOYMX BIIIIJICH allapaTHUX MAIMH Y BIHCHKOBIM TEXHIIII.

[TopiBHsAIBHUN aHaNI3 puc. 22, 0 Ja€ MOXJIWBICTh BHU3HAYUTH XapakTep 130TepM, TOOTO
BIUIMB MICIIEBOI BHUTSDKHOI BEHTWJIALII Ha iX PO3TAllyBaHHsS y CIUHIM TUIOMMHI. Po3risiHEMO
3MiHU Ah BHCOTH 130T€pMH Ha TMEBHOMY MNPOMIKKY Ax. CHIIBHUM IS JaHUX 130TEPM
€ mpomixkok Ax =0,3 ... 0,8 m.

HactymHauMm erarom mporiecy JOCHTIKeHb TETUIOBOTO 1 BEHTHIIAIIHHOTO PEXUMYy O0HOBUX
BiIZIIJIEHh OPOHBOBAHOI TEXHIKHM, poOOUYMX BimauIeHb amapaTHux MamuH OBT € Bu3HaueHHS
KUTBKOCTI YTHITI30BaHO1 TeTIOTH. [{e MOoXHa peanizyBaTu Ha eKCIIEpUMEHTAIbHIN JabopaTopHIi

ycTaHOBII (pHC. 1): 3a yBIMKHEHOTO 1H(}PaUYepBOHOTO HarpiBaya 2 MOBITPS YTHIII3yBaIOCS Yepes
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BUTSDKHUUM 30HT 3 1 TpyOompoBia 4. 3adikCoBaHO EKCHEPUMEHTAIbHI 3aJIKHOCTI KUTBKOCTI
JIOKaJIi30BaHOl 30HTOM 3 TEIUIOTH BiJ] BUTPATH BUTSHKHOTO TOBITPSl. AHAJIOTIYHO aHAJI3yeMO BCi
MOTPiOHI TapaMeTpu MIKPOKJIIMATy TPHUMIIICHHS OOMOBHX BIAICH OpPOHBOBAHOI TEXHIKH,
poboumx BijisieHs amapataux mammd OBT.
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Puc. 2. 3Bomepmu ciunoi nrowunu 1-1

I'padiuni 3anexHOCTI, MOOYAOBaHI 32 €KCIIEPUMEHTATHPHIUMH JaHUMH, TAIOTh MOXJIHBICTh

BU3HAYaTH PE3yJIbTAaTUBHICTh BUTSKHOI BEHTHIIALIT (pHC. 3).

Ah,m
A
N
N
0.4 | R O61acTh
| R pe3yNbTaTUBHOTO
R BILIMBY pobotu
0.3 1 [ N MICLIEBOI
N BHUTSKHOI
\ N BEHTHJISAI]
0.2 1 \ R
N
\ R
N
0.1 o
0 > t,°C
16 17 18 19

Puc. 3. Busnauenns obnacmi pe3yibomamuHo2o enIugy pooomu Micyegoi UmsiicHol
seHmunAYii.
O — 0€3 POOOMU MICYEBOI BUMAICHOI GEHMUNAYIL;
— — — — 3 PO6OMOIO MiCYe80i BUMAICHOT 6eHMUNAYIT
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VY mporieci HAyKOBHX JOCHIKEHb TEIJIOBOTO IMOJS 3 BUKOPUCTAHHSIM EKCIIEPHUMEHTAILHO
OJIep>KaHuX 130TepM (puc. 2) BUHUKA€E HEOOXIAHICTh BUKOPUCTAHHS THX 130TEpM, sIK1 BIICYTHI Ha
rpadiky. [ToOyayBaTu iX MOKHA, SKIIO BBaKATH TaKl JiHII Pe3ylbTaTOM IMEPETUHY MOBEPXHI
TEMIIEPaTYpHOTO TIOJsSl CIYHUMH TOPU3OHTAJIBHUMH IUIONIMHAMH PIBHS TIPH  33JaHOMY

HEOOX1THOMY 3HAYCHH1 TEMIIEpaTypH.
[ToxaxeMoO TMOCIIOBHICT MOOYIOBU 130TEPMHU IJIsi 3HAYCHHS TEMIEepaTypu, HANpUKIaL,

18,5y Bumanky poOOTH CUCTEMH MiCIIEBOT BUTSKHOI BEHTHJISAIII.
BuninuMmo 1Bi CycimHI 130T€pMH, B JaHOMY BHUIIQJIKy II€ 130T€PMH 13 3HAYCHHSIMH

temmneparypu 18,01 19,0 (puc. 4).
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Puc. 4. Bubip izomepm memnepamypno2o nois

Bynyemo kommuiekcHuil rpadik YacTMHHM TEMIEPAaTYpPHOTO MOJS 31 3HAYEHHSMHU 130TepM

18,001 19,0 (puc. 5).
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Puc. 5. Komnnexcuuii epaghix uvacmunu memnepamypHo2o nojs npuminjerHs 60uosux 8io0iieHsb

OpOHBLOBAHOT MmexHiKU, poboyux 6i0dinens anapamuux mawur OBT

3a3Buyaii HeOOX1/TH1 JIiHIT PIBHS MOBEPXHI TEMITEPATypPHOTO OISl OYAYIOTh, MPOBIBIIH CIYHY
mIomuny piBHsA 18,5 mocepeauni Mixk miomuHamu 3i cigamu 18,0 1 19,0 (puc. 5).
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BpaxoByroun, 1m0 HOBEpXHS TEMIEpPaTYpHOTO MOJS TIJIaKa, JIiHiA MEpPEeTUHY IMOBEPXHi
TEMIIEPATYPHOTO TMOJISI CIYHOIO TUIOMIMHOK piBHA 18,5 € eKBIIUCTAaHTHOK BIJHOCHO IiHIiH,
13otepm 31 ciigamu 18,01 19,0 (Ha puc. 5 BKazaHO MITPUXOBOIO JIHIETO).

3anpornoHOBaHWN KOMIUIEKCHHUH Tpadik Ja€ MOKJIMBICTh BU3HAUATH TEMIIEpATypy MOBITPS
B JIOBUJIBHIN TOYIIl MTOBEPXHI TEIJIOBOTO TOJIS.

Kommuiekchuil rpagik Ha puc. 5 mojae IBi MPOEKLIi TeMIEpaTypHOTO MOJS B MPOCTOPi
Oxht” 3a Takumu mnpoekuisMu 3acobamMu TpadiuHuX iH(GOPMAIMHUX TEXHOJOTIH MOXKHA
OynyBatu 3D mMomens TemMnepaTypHOTO IO TOCTIKYBAaHOTO IPUMIIIICHHSI O0HOBUX BiIIUICHB
OpOHBOBAHOI TEXHIKH, poOOUMX BiaalIeHb anapaTHuX Mama OBT (puc. 6).

Puc. 6. 3D mooenv wacmunu memnepamypHozo nois 00CIi0H*CY8aH020 NPUMIeHHS OOOBUX
8i00iNIeHb OPOHbOBAHOI MEeXHIKU, poOOUUX 8i00inenb anapamuux mawun OBT

KoMm’roTepaa Mozenb po3MOAiLly TeMIlepaTyp Y TNpUMIIICHHI OOWOBHUX BIIIiJICHB
OpOHBOBAaHOI TEXHIKM, POOOYMX BIIAUICHb amapaTHUX MaIlMH 3 OOMEXEHHM TMPOCTOPOM
JI03BOJISIE 3IMCHIOBATH aHaji3 1 JIarHOCTUKY TMOKA3HHMKIB MIKPOKIIIMATy, KEpyBaHHS 3MiHOIO
PI3HHUX MMapaMeTPiB TEXHOJIOTTYHOTO MPOIIECY.

BucnoBku. Po3po0ieHi Mojeni Ha OCHOBI €KCHEPUMEHTAIBHO-aHATITUYHOI 1AeHTUdIKaIT
MIPOIIECIB Y MIPUMIIIEHHSIX O0MOBUX BI/UIIJICHb OPOHBOBAHOI TEXHIKH, BIJIIJICHb arlapaTHUX MAaIllHH
3 OOMEKEHUM TIPOCTOPOM Yy BIHMCHKOBIM TEXHIIl 3a0e3MeuyloTh MIMPOKUHN Jiama3oH PO3paxyHKy
PSKMMIB 1 TMapaMeTpiB MIKPOKJIIMATy, TOYHICTh 1 aJEKBATHICTh pE3yJbTaTy. 3 ypaxyBaHHIM
OararonapaMeTpUYHOCTI TIPOIIECY 3aIPOIIOHOBAHO 3ac00M OaraTOBHUMIPHOI MPHKJIAIHOT TreoMeTpii
JUIs TIOOY/TIOBH 00Opa3HOi TEOMETPUIHOT MOJIEI Y BUTIISAAI KOMIUIEKCHOTO rpadika 6ararToBUMIpHOTO
€BKJIIIOBOTO TIPOCTOpy. P0o3po0ieHi KOMITFOTEpHI MOJENl MPOCTOPY MapaMeTpiB MIKPOKIIMAaTy
MOXXYTh OyTH BHKOPHCTaHI Ui OOJAIITyBaHHS CHUCTEM BEHTWIALII B TPHUMIIICHHI OOMOBHX
BIJUILJICHh OPOHBOBAHOI TEXHIKH 3 OOMEKEHUM MTPOCTOPOM arapaTHUX MaIlIyH.

[TepcniexkTrBa MOMATBIINX TOCHIKEHb — MOJICTIOBAHHS B IPUMIIIEHHAX OOWOBUX BiJIiJICHB
OpOHBOBAaHOI BIMCHKOBOI TEXHIKM 3a JOMOMOTOI0 OJCPKAaHUX TEOMETPUUHUX MOJeleH 13
3aIy4eHHSAIM  rpadivyHUX  1HPOPMAIIMHUX  TEXHOJOTIM JUIsl  JOCHIDKYBAaHUX  PEKUMIB
iH(ppauepBOHOTO OMAJCHHS 1 BEHTHJIALIII.
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O. M. Gumen, G. O. Kushnarova

APPLICATION OF A PROJECT-ORIENTED APPROACH IN THE DEVELOPMENT
OF COMPUTER SPATIAL MODELS OF MICROCLIMATE PARAMETERS WITH
LIMITED SPACE IN MILITARY EQUIPMENT

The article is devoted to the study of the space of parameters of the microclimate of
premises in the fighting compartments of armored vehicles, working compartments of hardware
vehicles of weapons and military equipment. Development of computer spatial models using
a project-oriented approach. The article presents the features of the implementation of the
components of a new methodological approach to the process of studying the microclimate
parameters in the rooms of the fighting compartments of armored vehicles, the working
compartments of the hardware vehicles of weapons and military equipment. Structurally made
on the basis of a combination of physical and mathematical modeling using the apparatus of
applied multidimensional geometry, which constitutes the instrumental basis for the targeted
study of such processes in the rooms of the combat compartments of armored vehicles, the
working compartments of the military hardware machines, as well as illustration by means of
information graphic technologies of the influence of individual parameters of thermal or
ventilation regime for the microclimate in a confined space.

It is shown that the use of physical modeling with the involvement of appropriate
experimental equipment and the use of the obtained experimental results for geometric modeling
based on applied multidimensional geometry is effective. The main modes that provide a proper
microclimate, that is, temperature and ventilation conditions, are highlighted. The constructed

models with the involvement of graphic information technologies for the modes under study
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using methods of projection into phase planes of various dimensions, which allow, on the basis
of a physical analysis of a specific mode, to evaluate the performance of the proposed technical
means of increasing the efficiency of the infrared heating and ventilation system in the rooms of
the fighting compartments of armored vehicles, working compartments hardware weapons and
military equipment.

The proposed research algorithm allows, with sufficient accuracy for engineering
calculations, to determine, depending on the conditions of the technological process,
the microclimate parameters in the rooms of the combat compartments of armored vehicles, the
working compartments of hardware vehicles of weapons and military equipment, which are able
to take into account these features. The developed computer models illustrate the interaction of
heterogeneous parameters that contribute to the effectiveness of solving problems of analysis,
control, diagnostics of microclimate indicators.

Keywords: computer model, rooms for fighting compartments of armored vehicles, working
compartments of hardware weapons and military equipment, microclimate, parameters, physical

and geometric modeling.
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