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IIpoanasizoBaHo cy4yacHUii cTaH i TeHAeHIIii pO3BUTKY CMCTEM BUTICHS0Y01 BEHTHISIIT
rPpOMaJCbKUX Ta NPOMHMCIOBMX OyAuHKiB. Bka3zanHo Ha o4yeBHJHI NepeBaru BHUTICHAIOYOI
BeHTHJIsANIl. HaBeeHi Hepo1ikH iCHYI0OUHX MOBITPOPO3NOAITLHUKIB A5 3a0e3Me4eHHsT po0oTH
BUTicCHA0O4YO0I BeHTHJIsAUII. IIpeacTaBieHo pe3yjJbTaTH eKCIEPMMEHTAJBLHUX Ta AHAJITHYHHX
JOCTiIGKeHb KOHCTPYKIili JBOKAMEPHUX MAJOMIBUAKICHMX MOBITPOPO3MOAUILHUKIB /I
BUKOPHCTAHHA Yy CHCTEMaxX BHTICHSIIOYOI BEHTWJANI TIpoMaacbKMX Ta TPOMHUCIOBUX
npuMiledb. 3a OTPHUMAHOI0 3AJIEKHICTIO MOKHA BH3HAYUTH PO3MIPH KOHCTPYKTHBHHX
eJeMEeHTIB MOBITpOpO3NOAiNbHUKA. 3aBJaHHAM TAKHMX NMOBITPOPO3NOAIILHUKIB € CTBOPEHHS
NOBITPSHUX NMOTOKIB 3 PiBHOMIPHMM MOYAaTKOBMM PO3MOJAIIOM HIBHIKOCTI Ta TeMIepaTypH.
Buoip mouisibHoi cxeMu BeHTHJISIUII BiIMOBIIHO 10 XapaKTepy TEXHOJIOTIYHOro Mpoiecy Ta
NMEeBHUX 0C00JMBOCTeH NpuUMillleHb Aa€ 3MOTYy 3MEHIIMTH MNOBITPOOOMIH y NpUMIillEeHHAX,
eKcIuTyaTanifini BUTpaTH Ta 3a0e3MeYUTH JOCTATHIO fAKICTH MOBITPA B 30Hi MepeOyBaHHSA
Jiofeil. 3anpoNnoHOBaHO /eKilbKa BapiaHTIB KOHCTPYKTHUBHOIO BHKOHAHHSI NMOBITpOpo3mo-
AUVILHUKIB, HaBeleHO Pe3yJabTATH IX eKCNepUMEHTAJbLHUX AocaikeHb. Jlaa wminimizamii
KOHCTPYKIIHHMX HeZO0JdiKiB BiOMHX MOBITPOPO3NOAIILHUKIB Ta 3MeHIIEHHH AaepoaM-
HAMIYHOTO OMOpPY 3aNpoNOHOBAHO KOHCTPYKUII0 MAJOMIBHAKICHOTO MOBITPOPO3MOAiTbHMKA
BUKOHATH Y BHUIJISIAI BOKAMEPHOI0 MaHeJIbHOI0 MOBITPOPO3NOAIIbHUKA 3 KPUBOJIHIHHIME
HANIPSIMHUMH IUIACTUHAMH Y PO3NOALNbHINA KaMepi.

KirouoBi cioBa: BHTICHfIIOYA BEeHTHJIsIIisl, MOBITPOOOMiH, JABOKAMepHHIl MOBITpPO-
PO3NOAINIBHUK, CTATHYHUN THCK, THCKOBA Kamepa, yucjo PeiiHoabaca, koedinieHT MicueBoro

onopy.

The current state and trends of air digplacement ventilation systems for public and
industrial buildings are analyzed. It identified the significant advantages of displacement
ventilation.. Disadvantages of the existing diffusers for displacement ventilation. Results of
experimental and analytical resear ches of two-chamber air distribution device unit designs for use
in air displacement ventilation in public and industrial buildings are presented in this article. The
dependenceto deter mine the dimensions of the structural elements of the air distribution. The task
of such air distribution device unitsis creating the air flow with a uniform initial distribution of
velociti and temperature. Optimal ventilation schemes under the natur e of the process, and certain
features can reduce air exchange in rooms, oper ating costs and provide sufficient air quality in the
area of finding people. Several options embodiment of the air distribution device unit designs and
the results of experimental researches were considered. To minimize the structural deficiencies of
known air distribution device units and reduce the aer odynamic resistance proposed design of air
digtribution device performed in a two-chamber panel air distribution device unit with curved
guide platesin the primary chamber.

Key words: the air displacement ventilation DV, the air exchange, two-chamber air
distribution device unit, the air static pressure, the pressure chamber, Reynolds number, the
coefficient of local resistance.

[ocranoBka mnpo6jemu. CydacHi CHCTEMH MNPUIUIMBHO-BUTSDKHOI MEXaHIYHOT —BEHTHUIALLT
IPOMAJICBKUX Ta MPOMHUCIIOBHUX OYIMHKIB XapaKTEPHU3YIOThCS BHUCOKHM PIBHEM CHEPIOCIIOKHBAHHS, IO

113



3YMOBJICHO 3HAYHOIO BEIMYMHOIO MOBITPOOOMIHY B NMPHUMIlICHHSIX. BUOIp AOMITBHOI CXeMH BEHTHIISIIT
BIJIIIOBIZIHO XapaKTepy TEXHOJOTIYHOr0 MPOIeCy Ta IEBHUX OCOOIHMBOCTEH NPUMIIEHb A€ 3MOTY
3MEHIIIMUTH IOBITPOOOMIH Yy NPHUMIIICHHI, €KCIUTyaTalliiiHi BHUTpaTH Ta 3a0e3MEUUTH JOCTATHIO SKICTh
MOBITPs B POOOUil 30HI MPUMIIIIEHHS a00 30H1 00CITYyrOBYBaHHSI.

[TpakTH4HO BCI BiIOMI CUCTEMH BEHTHJIALII Ta KOHAUIIOHYBAHHS MOBITPS 3a MPHHIIMIIOM JIii MOYKHA
BifiHeCTH 110 nepemimyBaisHoro tumy MV (Mixing Ventilation) 3a cxem meperikaHHs MOBIiTps “3ropu — B
HaTpsAMKy po0o40i 30HH — jgoropu”. [IpudomMy BBaXkaroTh, IO B Pe3yJbTaTi BEHTHUIIIOBAHHS MPUOIU3HO
PIBHOMIPHO PO3MOJUISIOTECS MapaMeTpy MOBITPSHOT'O CEPElOBHINA Y poOoUill 30HI, X0oua MPAKTUYHUI
JOCBIJl Ta Pe3yNbTaTH JOCHTIDKEHb CBIMYATh MPO HEPIBHOMIPHICTh IIMX BEIWYMH BHACHIIOK MEPETIKAaHHS
MOTOKIB BHYTPIIIHBOT'O TIOBITPS, YTBOPEHHS B OKPEMHUX IHUPKYJIMIHHUX 30HAX TPpajicHTa TEMIIepaTypH i
KOHIIGHTpaIliii 3a0pyqHIOBaYiB 3a HASBHOCTI OUIBII a00 MEHII IOTYKHHUX JDKEpel KOHBEKTUBHHUX
terutoBuaiiens [1;2]. Bertusiis ButicHsrouoro tumy DV (Displacement Ventilation) BiapisHsieTbest TUM,
IO MpH 11 3aCTOCYBaHHI BHKOPUCTOBYETHCS MPUHIUI TEPMIYHOTO BHTICHEHHS TiJl Yac BEHTHIIIOBAHHS
MPHUMIIIEHb T4 CTBOPIOETHCS TIEBHA HEPIBHOMIPHICTH PO3IOJLUTY TeMIepaTyp 1 KOHIIEHTpaIlii 3a0pyJHEeHb
BCEpEeAVHI PUMIIIICHHSI.

BaxxmmBumu  miepeBaraMM  BUTICHSAIOYOI BEHTWIIALI BBa)KAIOTh BHCOKY SIKICTh Ta HE3HA4HY
PYXOMICTh TOBITPSI MPAKTHYHO Yy BChOMY 00’ €éMi poOouoi 30HU, MiHIMI3aIlil0 3MIlyBaHHS MPHUILTHBHOTO
MOBITPS Ta TMOBITPS po0OOYOi 30HM 1, SIK HACTIJOK, CYTT€BE 3MEHIICHHS BEIUYMHU TIOBITPOOOMIHY
npuMinieHast. EQEeKTHBHICTh TaKoro BUy BEHTUJISMIT € HAWOUTBIION Y BUMAJIKy, KOIU TEIUIOBa CHEPTris Ta
3a0pyAHECHHS HAJIXOAATh 10 NPHUMIIICHHS BiJl €IMHOr0 JKepena. SIKio Jkepeno 3a0pyaHeHb HE Mae
TEIUIOBHIINIEHh 200 3HAXOIUTHCS OCTOPOHB BiJl TEIUIOBUX JDKEpEN, sIKi (POPMYIOTh MOTY)KHI KOHBEKTHBHI
MMOTOKH, SKICTh BEHTHIIALII 3HAYHO TOTIPIIYETbCS BHACHIAOK 3a0pyaHeHHS poOouoi 30HM. Jns
3a0e3nedeHHsT POOOTH BHUTICHSIOUOI BEHTWIALII iCHYE JeKiIbka MOMJIMBHX BapiaHTIB opraHizarii
noBitpooOMiny. Lle Tak 3BaHi “mopiiHeBi cucremu”’, B SKUX (HOPMYETHCS OFHOCIPSIMOBAHHMN TOTIK 3
HU3BKOIO TYpOYJIEHTHICTIO, a TIOIA€ThCS Ta BHIAISETHCS MOBITPS 3 Majol0 MBUAKICTIO Yepe3 MPUILIHBHI
Ta BUTSKHI IPUCTPOI 3 BEIHMKOIO MOBEPXHEIO, HaNpHUKIaj, nepdopoBaHi naHemi. [IpuIumBHI 1 BUTSKHI
OTBOPH PIBHOMIPHO PO3MOJICHO 1O BCiH MOBEPXHI CTEII, MIJUIOTH Ta CTiH. [HIIMM MPUKIAJIOM € CUCTEMH,
B SIKMX IOJIAIOTh TPUILTUBHE OXOJIO/PKEHE TIOBITPS 3 MAJIOI0 MIBUJKICTIO 0€3MocepeaHbo 10 poO0doi 30HH
mapajelibHO J10 IIJJIOTH, a BUIANSIOTH MOBITPS 3 BEPXHBOI 30HU NMpHUMIlIeHHs. Taki CHCTEMU OTpUMAIH
Ha3By “nacuBHi TepMoBuTicHs04i” [3; 4]. Crpatudikaiiis 3a0pyIHeHb 3a0e31euye BUCOKY SKICTh MOBITpS
B poOOYiil 30HI 3 HE3HAYHMMH CEKCIUTyaTalliiHUMHU 3aTpatamu. [loniOHa cucrema peKOMEHJOBaHA i Y
JiepKaBHUX OyIiBEIbHUX HOpMax YKpaiHu Ui MPUMINIEHb TPOMAaJICHKOT0 MPU3HAYEHHS 3aBBUIIKHA 3 M i
Olnbllle 3 HAUTHIIKAMHU TEIUIOTH 3rigHo 3 m. 7.5.6 [5]. L{iikoM 0YeBHIHUM € 3aCTOCYBAHHS CIICIialbHUX
KOHCTPYKIIii moBiTpoposnoainsaukie (ITP) mis 3a0e3nedeHHs poOOTH BUTICHAIOYO! BEHTHIIAILII.

OCHOBHMM TPU3HAUCHHSM TaKWUX TOBITPOPO3MOMUIBHHUKIB € CTBOPEHHS IOBITPSHUX TOTOKIB 3
PIBHOMIpHUM TIOYATKOBHM pO3IOAUIOM IIBUAKOCTI Ta TemmnepaTypu. Lli TOTOKH MiKUBIIOIOTH
KOHBEKTHBHI CTPYMEHI TEIJIOBUX JDKEPEN 1 3/aTHI BUTICHATH 3a0pyaHEHHS 3a Mexi pobouoi 3ouu (P3) Ta
MPOTUIATH 1X TOTpAIUIIHHIO 110 P3.

PosrisiHeMo BapiaHTH KOHCTPYKTHBHOTO BUKOHAHHS MaJIOIIBHIKICHUX TIOBITPOPO3MONUIBHUKIB JUIS
BHUKOPHUCTaHHS Y CHCTEMaX BUTICHSAIOYOT BEHTHIIAIIT IPOMAJICBKHX Ta IPOMHUCIIOBHX TPUMIIIECHb.

Meta po60oTH — EKCIIEpUMCEHTAJBHE Ta AHANITHYHE OOTPYHTYBaHHS JOITBHOCTI BUKOPHCTaHHS
JIBOKaMEPHHUX TOBITPOPO3MOIUTFHUKIB Y CHCTEMaX BUTICHSFOUYO! BEHTHIIAIIT TPOMAJICEKUX Ta MPOMHUCIOBHX
MPUMIIIEHbB 1 yIOCKOHAJICHHS JAOLUILHOI KOHCTPYKIIIi MaJIOIIBHAKICHOIO TIOBITPOPO3MOAIIbHUKA.

Henoaikn BifoMHuX KOHCTpPYKUili MOBITPOpPO3NMOAILHUKIB. Bimomi pi3HI BHOM JKEpENbHUX
MOBITPOPO3MOMIIBHUKIB (MAaHETbHI, MMTIHAPHYHI, TMiB- 1 YBEPTHIMIIHIAPHYHI, BUCOKi, HU3BKI 1 MiIOr0Bi
[3; 4]. Omuak OimbIIOCTI 3 HHMX BJIACTHBHM TOM KOHCTPYKIUHHMI HEIOMIK, IO BOHH € IEPEBaKHO
OJTHOKaMEpPHHUMH 1 He 3a0e31euyloTh PIBHOMIPHOTO PO3IOJILTY THCKY 3a BHCOTOIO Kopmycy [1P, BHacmigok
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40oro cpopMOBaHUI HUMH TIOBITPSHUIA MOTIK HA BUXOJII Ma€ HEPIBHOMIpHE TIOJI€ IBHKOCTI 32 BUCOTOIO, Y
BEPXHI YaCTHHI KOPITYCY IMOBITPOPO3MOIUIbHHKA MOXXE BUHUKATH PO3PIPKEHHS 1, K HACTIIOK, OUIbII
3a0pyJHEHEe HABKONWIIHE TMOBITPs 3arikatime B kopmyc [1P. [lpm BeHTHIsImii 31 3MIHHOIO BHUTPATOIO
MOBITPS 3 BUKOPUCTAHHIM TaKUX MOBITPOPO3NOIUIEHUKIB OPYIIYETHCS IUPKYJISIIIS MOBITPSIHUX TOTOKIB,
11O MOTIpIIy€e YMOBH B po0OUili 30HI 4M 30HI 00CITyrOBYBaHHS.

MOXJIMBUM 3aX0J0M U MiHIMI3allii BKa3aHMX HEJONIKIB € 3MEHIICHHS IOBITPOINPOHUKHOCTI
MOBITPOPO3NOALIBHOI (inbTpaniiinoi crinku [IP. [lpore e NpU3BOAUTH O CTBOPEHHS MOJATKOBOT'O
nianopy B kopmyci 1P Ta 30inbinenns aeponuHamivyHoro onopy [1P.

ExcnepuMeHTanbHe Ta aHajgiTuyHe OOrpyHTYBaHHsi. s Toro, moOM MiHIMI3yBaTH KOHCT-
PYKIIiHI HEIONIKK BIIOMUX JDKEPENBHUX MOBITPOPO3MOJUTFHHKIB, 3aIIPONIOHOBAHO BUKOHATH TaHEbLHUI
MOBITPOPO3MOAUILHUK JBOKaMepHuM (puc. 1). B mepBuHHIN (po3moxpinbHiil) THUCKOBI Kamepi s
BUPIBHIOBAHHSl HAJUTUIIIKOBOTO CTATHYHOTO THCKY 32 BHCOTOIO TEpei0aveHo BiIOKPEMITIOBAYl MOTOKY
(ropu30oHTaNBHI MOIMYKH Pi3HOT NOBXKKHH) [6], 200, K BapiaHT KOHCTPYKTHBHOTO BHKOHAHHS, HAXHJICHI
i1 pi3HUM KYTOM IOJMYKH OJHAKOBOI JIOBKWHH, SIKI KPITUISATHCS JI0 BHYTPIIIHBOI ep(HOpoBaHOl CTIHKH.
Bropunna (crabimizamiiiHa) THCKOBa Kamepa 3 MOBITPOPO3MOAUTBHOI CTIHKOK BHUKOPHUCTOBYETHCS SIK
KaMepa PIBHOMIPHOTO IUTIOCOBOTO HAJUIMIIKOBOTO THUCKY JUIS JTOJATKOBOI'O BHPIBHIOBAaHHS CTATUYHOTO
THUCKY 332 BHCOTOK KaMepu. BHYTpIIIHIO MOBITPONPOHUKHY CTiHKY (puc. 1) BHKOHaHO mepdopoBaHOIO.
[ToBiTpornpoHUKHY (BJacHE MOBITPOPO3MOAITBPHY) 30BHIIIHIO CTiHKY [IP BHKOHaHO aHAJIOTIYHO.
3anpononoBanuii [IP € ManomBUAKICHUM, 10 JI03BOJISIE YHUKHYTH PEIUPKYIIALIi TOBITPSIHUX MOTOKIB Y
npuminieHni. Konerpyxkiito Takoro TP 3axuiieno nateHToM Ykpainu [6].
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Puc. 1. Koncmpyxmueni cxemu IIP 3 uomupma 2opuzoHmanbHo- ROJUUKOSUMU
BUPIBHIOBAUAMU HAOTUULIKOBO20 CINATNUYHO20 MUCKY Y PO3NOOLIbHIN Kamepi
(a —esuenso 3 auys;, 6 —euenso 3 muny ), 1-12 — wmyyepu eumipiogants mouko6020
HAOIUUKOBO20 CIAMUYHO20 MUCKY 8 KOPNYCL NOSGIMPOPO3NO0LTbHUKA

VY pobotax [6-8] HaBeneHO pe3yibTaTH EKCIIEPUMEHTAIBHUX Ta AHATITUYHHX JOCITI/DKCHb JIBOKA-
MEPHOI'0 MAJIOMIBUJIKICHOTO TIAHENHLHOT'O TIOBITPOPO3MOIUTbHUKA 3 BHYTPIIIHBOIO 1 JIMIILOBOIO ITEPOPOBAHUMH
CTIHKaMH 1 3 TOPU3OHTAIBHO-TIOIMYKOBHMH BHPIBHIOBAYaMH THUCKY y PO3NOAUIBHIA Kamepi. OtpumaHo
3JIOKHICTD /ISl BU3HAYEHHS JOLUIBHUX PO3MIPIB MOJUYKOBHX BiIOKPEMIIIOBAYIB ITOTOKY MAJIOIIBHIKICHOTO
MOBITPOPO3MOAUTEHAKA. 3AJIEKHICTh J03BOJISIE 320€3MEUUTH PIBHOMIPHICTD PO3IOALTY TIOBITPSI.
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Puc. 2. T106impo3nodinbHux 3 ROIUUKOSUMU GUPIGHIOBAUAMU MUCKY: A — PO3PAXYHKO8A CXeMd,
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ExcrniepuMenTanbHe BU3HAUCHHS MOTPIOHOT NIMPHHU MPOCBITY TOJIHYOK JIA€ Pe3ybTarT, KU 100pe
30iraeThCs 3 eKCIICPUMEHTAILHIMHU TaHUMH (pHC. 2).

3a orpumaHoo 3anexHicTiO (1) MOXHa BHM3HAYMTH PO3MIPH KOHCTPYKTUBHHX CJICMEHTIB
HOBITpOpO3MoaUIbHIKA [9].

(i )(10)= (15 1)1 32 (1 1)@ 0sa(1; 1) o (111) @

Ha puc.3 HaBegeHO OKpemi pe3yibTaTH EKCIIEPUMEHTAIBHUX JIOCHIPKEHb JBOKAMEPHOI'O
MAHEIbHOTO TOBITPOPO3NOAUTPHUKA JUII KOHCTPYKII 3 HAWHOUIBIIO PIBHOMIPHICTIO PO3MOALTY
CTaTHYHOTO THCKY 3a BHcOTOl koprycy IIP. Busnaueni koedimientu wmicueBux omopie (KMO) z

JOCITIKYBaHOT MOJIENI JKEPEIbHOrO MaHeNbHOro aBokamepHoro I1P BimHeceHi 0 AMHAMIYHOIO THCKY
MOBITPSHOTO TIOTOKY Y BXIJHOMY MNaTpyOKy B XapakTepHOMY poOOYOMYy Jiama3oHi, Ui SKOT'O

Rey, = (20...60) ®0°. 3a puc. 3 uncnosi BenuunHu KMO Ttakoro nBokamepHoro naneiabHoro [1P 3minro-
10ThCsE B Mekax Bix 4 (mpu Benmuunni ynciaa Re=10000) no 2,4 y BUMaaKy po3BHHEHOTO TYypOyJIEHTHOIO

pexuMy. Y BUIIAJIKy MPAKTHYHUX OOYMCIICHD ISl XapaKTepHOTO PEeKUMY pPOOOTH MOBITPOPO3MOALIHLHUKA
npuiitMaeMo ycepenHneHe 3HadeHHS KMO z = 2,4. BrpaTu THCKY NMpH PEKOMEHIOBAHHMX IIBHJIKOCTIX

MOBITPSIHOTO MOTOKY Y BXIZITHOMY NaTpyOKy 3HaXosThesl B Mexax Bin 13 mo 55 Ia.

2

1,5 T T T T T 1 Red BX 103
0 10 20 30 40 50 60

Puc. 3. 3anexcuicmo koegiyicuma micyesoeo onopy Z ManousuOKiCHO20

nosimpoposnodinshuka 6io uucen Rey — (Rey =N, >d,, /u)
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Y KOpOTKOKOPIYCHHX JBOKAMEPHHUX MOBITPOPO3MOITEHUKAX HE3MIHHOTO TIOMEPEUHOro Tepepisy 3
TOPU30HTANIBHO - TOJWYKOBUMH BiJOKpEMIIIOBa4aMH TIOTOKY, IO BHKOHYIOTH pOJb BHPIBHIOBAiB
CTaTUYHOTO HAJUTHIIKOBOT'O THCKY, BTPATH THCKY Ha TepTS HE € BU3HAYaJIbHUMH, OCKUIBKH BHPIBHIOBaYI
HAATUCKY KOHCTPYKIIMHO SIBJISIFOTH COOOO CHCTEMY TOCIHIZIOBHO 3’ €THAHHMX MICIIEBHX OMNOpIB “TpiHHU-
KOMOIIOHOT0 Buay” . 3 1HIIOr0 OOKY, Taka KOHCTPYKIIiSI TAKOXK Ma€ HEMOJIKH, OCKUIbKH HAasBHICTh TUIbKU
OJIHOTO BXIJHOTO MaTpyOKa HE CTBOPIOE JOCTATHHOI PIBHOMIPHOCTI PO3MOJUTY CTATUYHOTO THCKY 32
BHUCOTOI0 KaMepH. [loBITPOpO3MOJITPHUK Takoi KOHCTPYKIiI Mae 3HAYHUHA acpoJUHAMIYHUN OMip Y
pO3MONUIBbHIM Ta cra0inmizaliiiHii THCKOBHX KaMepax, 3yMOBJICHHH YTBOPEHHSM 3acTifHMX 30H Ta
3BOPOTHHUX TOKIB OISl HANPSIMHUX TUIACTHH, IO CIIPHYMHSE TAKOX 1 ITBUIIEHHS €HEepro3aTpar.

3amavy iCTOTHOTO 3MEHIIEHHS aepOJMHAMIYHOIO OMOpY PO3B S3YIOTh TakK, IO Y JABOKAMEPHOMY
MOBITPOPO3NOAUIbHUKY, SKAW MICTUTh 30BHIIIHI TOPLEBI Ta JHMIEBl CTIHKM, JHO, JaxX I3 BXIAHHM
naTpyOKOM, TIEPBHHHY 1 BTOPHHHY THCKOBI KaMepH, PO3AUICHI BHYTPIIIHBOIO PO3MOAUILHOIO CTIHKOIO,
PO3MIIIICHOI0 BEPTHKAIBHO 1 MapajielbHO TOPIEBUM CTIHKaM Ta OCHAIICHOK HAMPSIMHUMH IJIACTHHAMH,
IO PO3TAIllOBaHI MO BUCOTI BHYTPIIIHBOI PO3MOAUTLHOI CTIHKM y TIEPBHHHIA THUCKOBiIH Kamepi, y AHI
MEpBUHHOI KaMepu BHKOHYIOTHh JOJATKOBHH BXiJHHH MaTpyOOK TaKOro caMmoro mepepidy, HampsMHi
IUIACTUHH BHUKOHYIOTh 31 30UIBLICHHSIM IIHUPHHU Y HAmNpsMKy pyxy moBitps (puc.4). Ile 3menrrye
BEIIMYMHY TUHAMIYHOTO THCKY TIPH Tiil caMiii BUTpaTi MOBITPSl HA BXOJIi B MOBITPOPO3MOAUIBHUK, 1, TAKHIM
YHHOM, 3MEHIIYE aepOJINHAMIYHHMA OITip Ta eHEepro3aTpaTH.

AepoIMHaMIYHHI OIMip TAaKOTO TOBITPOPO3MOALTPHHKA TOPIBHAHO 3 TOMEPETHBOI0 KOHCTPYKIIIEIO
(puc. 1) 3a ymMOB mojadi OAHAKOBOI KUJIBKOCTI TOBITPS MOXe 3MeHImHTHCS B 3-5 pasu. KoHCTpykiiiro
MOBITPOPO3MOAUILHUKA 3aXUIIEHO MAaTeHTOM Y Kpainu [11].
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Puc. 4. Jlsoxamepruii manoweuoKicrHui
nOGIMPOPO3NOOIILHUK 3 ROTUUKOGUMU
8I00OKpemt08aiamu nomoky (HanpsmHuMu

T

NAACTMUHAMIL) A 080MA 6XIOHUMU 2/ 8/ 3
nampybkamu:. 1 — mopyesi cminku,
2 — 306HIWHI TUYbOGI CMIHKU NEPBUHHOT 7 AA 6

Kamepu; 3 — 306HIUHI TUYbOGI CMIHKU
6mMopunHoi kamepu; 4 — OHo i3 6XIOHUM
nampybkom 5; 6 — dax i3 exionum nampyorxom
7; 8 — enympiwns po3noodinbHa cminka;

9 — copuzonmanvHi HANPAMHI NIACTIUHU
piznoi wupunu; 10 — pyxoma cepeons
HANpsIMHAa NIACMUHA
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3acTocyBaHHS JIBOKAMEPHOr'O MOBITPOPO3MOAUIbHUKA 3 [BOMA BXiMHUMHU matpyOokamu (puc. 4) Bce
XK Taku OOMEKeHe 3 MOHTaXXKHHUX Ta 00’ EMHO-TUTAHYBaJIbHUX MIpKyBaHb, OCKUTBKH 3HAYHO YCKIIQJHIOETHCS
PO3BENECHHS TIOBITPOIIPOBOIB CUCTEMU NPHUILIMBHOI BEeHTWIALII. B Oaratbox BHMIamkax HEOOXIIHO
BIIAIITOBYBATH JIOJATKOBI BEHTWIALIHHI KaHAIH HU)KYE PIiBHS MiUIOTH MPUMIIIEHb, SKi 00CITyrOBYIOThCS
CHCTEMOIO BEHTHUIIALLII.

3 MEeTOI0 BJJOCKOHAJICHHS! KOHCTPYKIIi TBOKAMEPHOTO MaHEBbHOT0 TIOBITPOPO3MOALUTEHIKA 3aIIPOTIO-
HOBAaHO TaKWil BapiaHT HOro KOHCTPYKTUBHOTO BHUKOHaHHsA (puc.D5), 3a SKMM HampsMHI IUIACTHHH
MEPBUHHOI KaMepH BUKOHAHO KPHMBOMIHIMHUMHU 3 MOXKIIMBICTIO 3a0e3IEUeHHS PIBHOMIPHOI'O PO3MOALTY
BUTPATH TIOTOKY TOBITPS 32 MIMPHHOIO 1 BUCOTOIO PO3MOALIBHOT (TEPBUHHOT) KaMEepH, a JHO PO3MOALTEHOI
KaMepH MPOTHIISKHO BHYTPIIIHIA PO3NOAUTBHIN CTIHIII BUKOHAHO 3 KPUBOIIHIHHOT HANTPSIMHOI TNIACTHHH.
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Puc. 5. J[soxamepnuii manoweuokichuil nogimpopo3nooiibHuK
3 KPUBOJIHITIHUMU HANPAMHUMYU NAACTHUHAMU
1; 2 — auyvosi ma mopyesi cminku; 3 —ono; 4 — oax; 5— exionutl omsip;
6 — nepsunna muckosa kamepa; T — 6xionuti nampy6ok;
8 — enympiwns posnodinena cminka; 9 — KPUGONIHIUHI HANPAMHI NIACMUHU,
10 — kpusoninitine OHO po3nodinbHOI Kamepu

Lle n03BONINTH YHUKHYTH YTBOPEHHS 3aCTIHHUX 30H Ta 3BOPOTHUX TOKIB OIS HANPSIMHHX IJIACTHH
Ta B HIDKHIM YacTHHI PO3MOJIILHOI KaMepH, 3a0e3neunTH Kpalle oOTiKaHHS HANpSIMHHUX TUIACTUH TIPH
PO3IOJIUTI TIOTOKY MOBITPSI B PO3MOAUIBHIT THCKOBIM KamMepi, OUTbII PiBHOMIPHHHA PO3MOALT CTATHYHOTO
THUCKY y MEpBUHHIN Ta BTOpUHHIN (cTalumi3aliiiHiif) kaMmepax, pIBHOMIPHICTh PO3MOILTY BUTPATH TOBITPSI
Ta TOJS IIBUAKOCTI 3a BHCOTOIO IIOBITPOPO3MOAIIbHUKA 1, BIAMOBINHO, J0JATKOBO 3MCHIIUTH
acpOJMHAMIYHMIA OIip TOBITPOPO3NOALILHUKA Ta €Hepro3arpaTH. TeXHIYHHHM e(eKT TaKoro BHMKOHAHHS
PO3MOALTBHOI KaMepH TOMIOHU#T 10 BIAIITYBaHHS JIONATOK [IpaHTis B KomiHi psMoKyTHOT ¢popmu [10].
TakuMm YMHOM BHKOPHCTOBYETHCS CIOCIO PO3MOALTY MOBITPS B PO3MONLUIBHINA KaMepi, IO Bipi3HAETHCS
Bix “TpiliHUKOMOAIOHOr0”, IKUH JA03BONHUTH JOAATKOBO 3MeHIINTH KMO moBITpOpO3NOaiIbHIKA Ta HOro
aepoJMHaMIYHUH OITip.

BucnoBku: 1. CucteMy BEHTHIALIT BUTICHSIIOYOrO THIY HaOy/IM IIMPOKOIO 3aCTOCYBaHHS B Cydac-
HUX TPOMAJICBKUX Ta IPOMHUCIOBUX OyIMHKAX.

2. KoHCTpYKIIMHAM HEIONIKOM BiIOMHX OJHOKaMEpHUX IOBITPOPO3MOAUIHLHHKIB, 30KpeMa i ma-
HENPHUX, € HEPIBHOMIPHHU pO3MOALT THCKY Ta IONS IMIBHJIKOCTI 32 BHCOTOIO KOPIYCY IIOBITPO-
PO3IMOIUTLHUKA, & TAKOXK HEMOXKJIMBICTh PEryJIOBATH BUTPATY TIOBITPSI.

3. 3 Meror BHPIBHIOBaHHS CTATHYHOTO THCKY 3a BHCOTOI KOPIYCY IOBITPOPO3MOAUILHUKA 3
JUIHOBOI0 TIepQOPOBAHOIO CTIHKOIO Ta MiHIMI3alii BTpaT THUCKY 3allpPOMIOHOBAHO BUKOHYBAaTH HOTO
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JIBOKAMEPHUM 3 TPOMDKHOIO TIepQOpOBaHOI0 CTIHKOI, MPHYOMY Y TEPBUHHIN Kamepi mnependadyuTH
TOPU30HTAIBHO - MOJMYKOBI BUPIBHIOBaYl THCKY 3MiHHOI NoBxHHH. KpiM 11p0T0, CTablNizaliiiHy Kamepy
MOXHa 3pOOHTH MOAYJIBHOIO, IO 3a0e3Meuy€e PeryIioBaHHS BUTPATH TOBITPSI.

4. Ha nizacTaBi aHATITHYHUX Ta SKCIIEPUMEHTAIBHUX TOCTIIKEHb MaJIOIIBUIKICHOIO JIBOKAMEPHOT O
MOBITPOPO3MOAUIPHAKA OTPUMAHO 3aJIKHICTh I BU3HAYCHHS JOIUIBHUX PO3MIPIB IMMOJMYKOBHX
BiJJOKPEMJIFOBAYIB ITOTOKY MAJONIBUJKICHOTO TIOBITPOPO3MOAUIPHHKA. 3aNeKHICTh JIA€ MOXKIHUBICTh
3a0€3MeYUTH PIBHOMIPHICTD PO3IOJIUTY MOBITPSI 38 BUCOTOIO MOBITPOPO3MOATEHHKA.

5. Po3pobieHo KOHCTPYKIiT MaJOMBUAKICHAX JIBOKAMEPHHUX IMaHEIbHO-CEKIIHHUX TOBITPOPO3IO-
JUTBHUKIB, SKI 3a0€3Me4yIOTh MOy MOBITPS CTPYMHHAMH B poOOYy 30HY 32 METOJOM BHTICHSIOYOI
BEHTHJIALI.

6. s wmiHimizalil KOHCTPYKIIMHUX HEMOJNIKIB BIIOMHX MOBITPOPO3MOAUTPHHUKIB Ta 3MEHIICHHS
aepOJJMHAMIYHOTO OIOPY 3aIllPONIOHOBAHO KOHCTPYKIIIO IOBITPOPO3MOMUILHUKA BUKOHATH y BHTIISI
JIBOKAMEPHOI'0 MMAaHEIBHOI0 MOBITPOPO3MOALILHIKA 3 JIOJAaTKOBUM BXIIHUM MaTPyOKOM y JHI IEPBHHHOI
KaMepH.

7. Jlns BOOCKOHAJIGHHS KOHCTPYKIiI JBOKAMEPHOrO MAaJOIIBUAKICHOTO TAaHEIBHOTO TOBITPO-
PO3IMOIUILHUKA 3alpPOIIOHOBAHE KOHCTPYKTHBHE BHKOHAHHS, B SKOMY HANpPSMHI IJIACTHHH TIEPBUHHOL
KaMepy BHUKOHAHO KPHMBOJIHIHHUMHU 3 MOMKJIMBICTIO 3a0e3leueHHS PIBHOMIPHOTO PO3MOALTY BHTpaTH
MOTOKY TMOBITPS 32 MIMPHHOIO 1 BUCOTOIO PO3MOAUILHOI KaMepH, a JIHO PO3MOJUILHOI KaMEPH MPOTHIICKHO
BHYTPILIHINA PO3NOITBHIN CTiHIII BUKOHAHO 3 KPHBOJIIHIHOT HAMTPSIMHOT TUTACTHHHU.
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