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2. Air distribution in the constrained conditions of production rooms with surplus heat

Pedepar:

1. Inceprais npucBg4Y€Ha BUPIIIEHHIO aKTyaJIbHOI IPO6JIEMU HAYKOBOTO OOI'PYHTYBAHHS Ta PO3POOKHU
NIOBITPOPO3MOily B CTUCHEHMX YMOBAX BUPOOHUYMX IIPUMIllEeHHb 3 TEIUJIOHAIJINIIKAMMY, SIKUM 3a6e31edye
HOPMAaTHUBHI IapaMeTPH MOBITPSIHOTO cepenoBula. Ha nifcrasi NpoBeeHOro aHaslisy OOIpyHTOBaHa JOLi/IbHICTh
BUKOPUCTAHHS BUTICHAOYOI BEHTUJIALLI i3 3aCTOCYBaHHAM MaJIOMIBUAKICHUX MIOBITPOPO3NOAIIbHUKIB. AHAJIITUYHO i
€KCIIEPUMEHTAJIbHO OOI'PYHTOBAHO CYTTEBUI BIUIMB IPUIIMBHUX CTPYMMH HA PO3IOZiJ TapaMeTpiB MOBITPSIHOTO
CepeloBUIIA B CTUCHEHUX YMOBAX BUPOOHUYMX IPUMIllleHb 3 TEMJIOHAAIUIIKAMU. Y Pe3ysbTaTi po3pooKu (isniHOI
KOHLIENTyaJIbHOI MOZIEJIi Ha MiJICTaBi 6aJlaHCOBUX PiBHSIHb TEMJIOMACOOOMIHHUX TPOLLECIB XapaKTEPHUX 30H
IIPOMILIEHHS 3 TeIVIOHATJIMIIKaMU [TI0Ka3aHO HeoOXiAHICTh MiHiMi3awii BTiIKaHHS IPUIJIMBHUX CTPYMUH 0
KOHBEKTMBHUX II0TOKIB. Ha OCHOBI aHasIi3y BijOMUX TEOPii 3alIpOIIOHOBAHO aHAJITUYHI 3aJI€KHOCTI IJIs1 CTPYMUHY,
110 BUTiKae 3 1epdOopoBaHOi MOBEPXHI, Ta BUBEJIEHO 3aJIE5KHOCTI 117151 BU3HAUY€HH: {i mapameTpiB. 3alIpOIIOHOBAHO Ta
PO3pO6JIEHO IBOKaMEPHi MasIOMBU/IKiCHI TIAHEJIbHO - CEKIiliHi OBITPOPO3MOAIIbHUKY 1151 3a6€3I1eUeHHS POOOTH

BUTICHSI04YO0] BeHTWJISIL{i. Y pe3ysbTaTi YncebHUX OCTIiIKeHb OpraHisallii 1oBiTpOOOMIHY B IIPUMIIIEHHSIX 3



Pi3HOIO KIJIBKICTIO i pO3MIlLIEHHAM [IJKepeJ TENIOBUIINIEHD Ta 3 PISHUMU BUAAMU, KiJIbKICTIO Ta PO3MILIEHHAM
[IOBITPOPO3MOAiNIbHUX IPHUCTPOIB 3aIIPOIIOHOBAHO IOLIIbHY CXeMY IIOBITPOOOMIHY B CTUCHEHUX YMOBaX
BUPOOHUYMX MTPUMIllIEHHb 3 TEMJIOHAINIIKaMU. 3alpOIIOHOBaHO TUMIOPST, Ta peKOMeHIAllii Io/10 iHKeHEPHOTO
PO3PaxyHKY IOBITPOPO3MNOAiIbHMKA. 31iICHEHO €EKOHOMiYHE OO PYHTYBaHHSI [OLiJIBHOCTI 3aCTOCYBaHHS
3alPOIIOHOBAHMX IMOBITPOPO3INOLIIbHUKIB Y CUCTEMAX BUTICHS104901 BeHTUJ AL L. CUCTeMa BUTICHSI0YO0I BEHTUJIALL
Ha 6a3i MaJIOIBUIKICHUX [TaHEJIbHO-CEKLiTHMX IIOBITPOPO3IOAiIbHUKIB BIIPOBAPKEHA Ha [IPUBAaTHOMY
BUpOOHMYOMY NifnpreMcTsi "TlosniypeTanosi TexHosorii" (JIbBiBcbKa 0671.). OCO6IMBOCTI NPOEKTYBAHHS CUCTEM
BEHTUJIALI 3 MAJIOMBUIKICHUMH [TAHEJIbHO- CEKLIMHUMU MTOBITPOPO3NONiIIbBHUKAMU BIIPOBAIKEHI B IIPOEKTHY

[IPaKTHKy HayKOBO-TEXHIYHOT0 KoomnepaTtusy "KapaBaH" (M.JIbBIiB).

2. The dissertation deals with the topical problem of scientific justification and development of a new method of air
distribution in the constrained conditions of production rooms with surplus heat, which would provide normative
air environment parameters. Based on the analysis held, the use of displacement ventilation provided by low-
velocity air diffusers is justified. A significant impact of inlet jets on the distribution of air parameters in the
constrained conditions of heat - stressed production rooms is proved analytically and experimentally. As a result
of development of a physical conceptual model based on balance equations of heat - and - mass transfer processes
in typical areas of heat-stressed rooms, the need for minimization of inlet jet inflow into the convective currents is
shown. Based on the analysis of the known theories, analytical dependences are proposed for the jet flowing from
a perforated surface, and dependences to determine its parameters are derived. Two - chamber low-velocity panel
- sectional air diffusers are proposed to provide displacement ventilation. As a result of extensive research into air
change organization in rooms with a different number and arrangement of heat sources and with different types,
number and arrangement of air diffusers, a suitable scheme of air change in the constrained conditions of
production rooms with surplus heat is proposed. A range of air diffuser types and their engineering design are
proposed. A feasibility study of the use of the proposed air diffusers in displacement ventilation systems has been
carried out. A displacement ventilation system based on low-velocity panel-sectional air diffusers has been
installed at the private production facility "Polyurethane technologies" (Lviv region). The features of design of a
ventilation system based on low - velocity panel - sectional air diffusers have been implemented in design
practices of the science and research cooperative "Caravan" (Lviv).
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