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2. Development of scientific bases of creation of temperature-humidity modes of air environment in museum

premises

Pedepar:

1. lucepranist NpucBsYeHa BUPIlIEHHIO aKTyabHOI HAyKOBO-TEXHIYHOI [IpO6JIeMU 3aIIPOBAIKEHHS CUCTEM
CTBOPEHHS TEMIIEPATyPHO-BOJIOTICHUX PEXMMIB B My3eHMX IPUMIllIEHHSIX, peasizallis sIKUX 6a3yeTbCs Ha
KOMIIJIEKCHOMY BpaxXyBaHHI TEMJIOMacOOOMIHHUX i fe(dopMaLiliHUX IPOLECIB B MrpOCKONIYHUX €KCIIO3ULiTHUX
MaTepiajnax Ta yIOCKOHAJIEHHS MOBITPOPO3NOAIIEHHS Y 3MIHHOMY PEXXMMI TEIJIOBOJIOTOHAIXO/I>KEHD,
3a0€31e4ylouy B 30HaX PO3MillleHHs €eKCIIOHATiB HOPMOBaHUX MIKPOKJIiMaTUYHUX ITapaMeTpiB. Po3pobieHa
CHCTeMa PiBHSHB, 1[0 ONUCYE TEIIOMACOOOMiHHI i JedopmaliiiHi npouecu B MaTepiasax MoJiMepHOi IPynu Ipu
YMOBAX, 10 Hai61/IbII HAGIMKEH] O HOPMOBAHOTO MOBITPSIHOTO CEPEJOBULIA TPU HECTALIIOHAPHUX PEXKAMAX.

OO6rpyHTOBaHO Ta 3aIPOIIOHOBAHO KpUTEPii OLiHKYM e(deKTUBHOCTI ITOBITPOOOMIHY [1JIs1 30HAJIBHOI Ta



3arajlbHOOOMIHHOI cucTeMu (POPMYyBaHHS MIKpPOKJiMaTy. [l KepyBaHHS IapaMeTpaMu MOBITPSIHOTO CEPELOBUIIA
3aIPOINIOHOBAHO aJITOPUTM, IO 6a3y€ThCS HA y3araJlbHEHOMY iHIEKCi AUCKOMQOPTY, 1151 SKOTO IPiIOPUTETHUM €
JIOKaJIbHU NTOKa3HUK JUCKOM@OPTY MY3€MHOr0 €KCIIOHaTy. BU3Ha4yeHO BIIJIMB a€POAVHAMIYHUX i TEMJIOBUX
rapameTpiB IPUIIIMBHOTO MOBITPS HA PO3BUTOK HEI30TEPMIYHUX CTPYMUH IIPY 3MilllyBa/IbHIN BEHTUJIALI Ta
3MIHHMX BUTpAaTax MoBiTps. OTpUMaHO aHaiTUYHI CIiBBIIHOLWIEHHS IJIs1 PO3PaXyHKY MOBITPSAHUX ITIOTOKIB MiXK
CYMIKHMMU MPUMIIIEHHSIMU aHQinaay BUCTaBKOBUX 3aJliB. BCTAaHOBJIEHO aHAITUYHI 3a71€XKHOCTI 1J151
KiIHEMaTUYHUX, TETJIOBUX i T€OMETPUYHMX [TApAMETPIB MTOBITPOPO3IOLIIbHUX [IPUCTPOIB Pi3HMX KOHCTPYKLIM, SKi
BA3HAYaIOTh PO3BUTOK HEI30TEPMIYHMX CTPYMUH IIPY BUTICHAIOUIN, 30HAJIBbHIN Ta 3MilllyBa/IbHIM BEHTUIIALII Ta
3MIHHUX BUTpaTax MoBiTps. Ha ocHOBI reoMeTprnyHOi Teopii yripaBsiHHS 3alIpOIIOHOBaHA METOIOJIOTIsSI BUOOPY
PEXKUMIB POOOTH MOBITPOPO3INOAiNBHUKIB 3] 3MiHHUM TUIIOM CTPYMMHHUX T€Yiil IIPY KiJIbKICHOMY peryJoBaHHi
CHACTEMU BEHTUJISILII Ta KOHOULIOHYBaHHS MOBITPsl. PO3p06s1eHO yIOCKOHAIEHY KOHCTPYKIiI0 KOHTAKTHOIO anapary
IS CIIeljaJIbHUX MY3€MHUX [IPUMIllleHb. 3allpONIOHOBAHI IEPCIIEKTHBU MTOLAJIBIIOIO PO3BUTKY HOCIIIIKEHbD, SIKi
CIIPSIMOBaHI Ha 3aCTOCyBaHHS (PaKTaJbHOTO aHasi3y Jis OLiHKY Ta [IPOTHO3Y YMOB 30€piraHHs My3eiHuX
KOJIEKLii, 1110 3HaXOASIThCS B IOCTIMHOMY KOHTAKTi 3 IOBITPSIHUM cepefoBullieM. JIjisl olepaTMBHOTO KEPYBAHHS
crUCTeMaMy KOHMLIOHYBaHHSI [TOBITPsl pO3p06JIeHO BU3HAYaIbHUI napameTp K, CKI1aioBUMU SIKOTO €

TEeMIIepaTypa, BilHOCHA BOJIOTICTb Ta MIBUIKICTb PYXy MOBITPSI B My3€MHUX IPUMIILEHHSIX.

2. The dissertation is devoted to the decision of an actual scientific and technical problem of introduction of
systems of creation of temperature and humidity modes in museum premises which realization is based on the
complex account of heat and mass transfer and deformation processes in hygroscopic exposition materials and
improvement of air distribution in the variable mode of heat and moisture receipts, providing in zones of
placement of exhibits of the normalized microclimatic parameters. The mechanism and kinetics of moisture
pickup in the general case includes the processes of adsorption, absorption, capillary condensation being
accompanied by with bodies’ swelling. It is especially typical for colloid capillary-porous materials and relevant to
most of museum exhibits. It has been developed a system of equations describing heat and mass transfer and
deformation processes in polymer group materials under conditions closest to the normalized air environment
under non-stationary regimes. The criteria for assessing the efficiency of air exchange for the zonal and general
exchange system of microclimate formation are substantiated and proposed. The efficiency criteria relates the
need to maintain the parameters’ normalized values of the air environment in the museum premises and the total
effective potential of the air supply ratio. An algorithm based on a generalized discomfort index has been proposed
to control the parameters of the air environment, among which its local indicator is a priority for exhibition halls.
It is advisable to provide moisture transfer control in the materials being subject to museum storing constantly
using the contactless method of electromagnetic energy absorption of electromagnetic waves of non-heat
intensity. The influence of aerodynamic and thermal parameters of supply air on the development of non-
isothermal jets during mixing ventilation and variable air flow rates is determined. Analytical relations for the
calculation of air flows between adjacent rooms of the enfilade of exhibition halls are obtained. It is shown the
influence of geometric dimensions and shape of adjacent openings on the magnitude and direction of air flow.
Analytical dependences for kinematic, thermal and geometrical parameters of air distribution devices of different
constructions are established, which determine the development of non-isothermal jets during displacement,
zonal and mixing ventilation. The developed designs of new class air diffusers used in variable flow ventilation and
air conditioning systems are based on the obtained theoretical dependences. On the basis of the geometrical
theory of management is offered the methodology of a choice of operating modes of air distributors with variable
type of jet streams at quantitative regulation of system of ventilation and air conditioning. An improved design of
the contact apparatus for special museum premises and transportation of exhibits has been developed. Improving
the energy efficiency of the device is carried out by intensifying heat transfer and increasing the interfacial heat
transfer surface. Prospects for further development of research are proposed, which are aimed at the use of fractal
analysis to assess and predict the storage conditions of museum collections that are in constant contact with the
air. For operational control of air conditioning systems, the defining parameter K has been developed, the

components of which are temperature, relative humidity and air velocity in museum premises.
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