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1. PO3BUTOK HayKOBUX OCHOB CTBOPEHHSI TEMIIEPATYPHO-BOJIOTICHUX PEKMMIB ITOBITPSIHOTO CepeloBUILA B
My3€MHUX NPUMIILIEHHAX

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

premises

Pedepar:

1. Incepralis NpUCBsAY€HAa BUPIIEHHIO aKTyaJbHOI HAYKOBO-TE€XHIUYHOI IPO6JI€eMU 3aIIPOBAIKEHHS CUCTEM
CTBOPEHHS TEMIIEPATYPHO-BOJIOTICHUX PEKUMIB B My3€HUX MTPUMIlIEHHSIX, peaisallist SKUx 6a3yeTbCs Ha
KOMILJIEKCHOMY BpaxyBaHHI TeIIoMacOOOMIHHUX i edopMaliiHUX [TPOLIECiB B IirpOCKONIYHUX €KCIIO3ULITHUX
Marepiasiax Ta Y OCKOHAJIEHHS [IOBITPOPO3INOAIIEHHS Y 3MIHHOMY PEXXMMI TEIJIOBOJIOTOHAIXOMIPKEHD,

3a0€e3Me4ylour B 30HaX PO3MillleHHS €KCIIOHATiB HOPMOBAHUX MIiKPOKJIIMaTUYHUX ITapaMeTpiB. Po3pobieHa



CHCTeMa PiBHSHB, IO ONUCYE TEIIOMACOOOMiHHI i JedopmalliliHi Ipolecy B MaTepiajax NoJliMepHOi IPynu Ipu
YMOBaX, 1110 HalbiIbI HAbGVDKEeH] 0 HOpPMOBAHOTO IOBITPSIHOTO CEePEelOBHUINA ITPY HECTALiOHAPHUX PEXXUMaX.
OO6rpyHTOBaHO Ta 3aIIPOIIOHOBAHO KPUTEPIi OLiHKYM e(eKTUBHOCTI OBITPOOOMIHY [1JIs1 30HAJIBHOI Ta
3arajpbHOOOMIHHOI cucTemu GOpMyBaHHS MIKpPOKJIiMary. [y KepyBaHHs TapaMeTpaMU MOBITPSIHOTO CEPEeNOBUILA
3aIPOIIOHOBAHO AJITOPUTM, IO 6A3Y€EThCS HA y3araJlbHEHOMY iHIIEKCi AUCKOMQOPTY, 1151 IKOTO IPiIOPUTETHUM €
JIOKaJIbHM NTOKA3HUK AUCKOM@OPTY MY3€MHOr0 €KCIOHATy. BU3Ha4€HO BIIJIMB a€pPOAVHAMIYHUX i TETJIOBUX
IapameTpiB IPUIIIMBHOTO IOBITPS HA PO3BUTOK HEi30TEPMIYHUX CTPYMUH IIPY 3MillyBaJIbHIN BEHTUJIALI Ta
3MIHHUX BUTpAaTax MoBiTpgd. OTPUMaHO aHAJIITUYHI CITiBBiTHOLIEHHS [1JI1 PO3PAaXyHKY MOBITPAHUX MIOTOKIB MK
CYMIKHMMM MPUMIIIEHHSMU aHQinaay BUCTaBKOBUX 3aJliB. BCTAaHOBJIEHO aHAITUYHI 3a7I€XKHOCTI 1J1sI
KiHEMaTUYHUX, TETJIOBUX i T€OMETPUYHUX [TaPAMETPIB MTOBITPOPO3IOLiIIbHUX [IPUCTPOIB Pi3HMX KOHCTPYKLIiM, SIKi
BA3HAYaIOTh PO3BUTOK HEI30TEPMIYHMX CTPYMUH IIPY BUTICHAIOUIN, 30HAJIbHIN Ta 3MilllyBa/IbHIM BEHTUIIALII Ta
3MiHHUX BUTPATax MoBiTpsi. Ha 0CHOBi reoMeTpr4HOiI TeoPpii ynpapiiHHS 3alpONIOHOBAHA METOJ0JIOTiSI BUOGODY
PEKUMIB POOOTH MOBITPOPO3IOAiINBHUKIB 3] 3BMIHHMM TUIIOM CTPYMUHHUX Te4ill IIPY KiJIbKICHOMY peryJoBaHHi
CHACTEMU BEHTUJIAILII Ta KOHOULIOHYBaHHS MOBITPsl. PO3p06s1eHO yI0CKOHAIeHy KOHCTPYKIil0 KOHTAKTHOIO anapary
IS CIIeLjaJIbHUX MY3€MHUX [IPUMIlleHb. 3alIpOIIOHOBAHI NEPCIIEKTHBU MTOJAJIBIIOIO PO3BUTKY NOCJIIKEHb, SIKi
CIIPSIMOBaHI Ha 3aCTOCYBaHHS QPaKTaJbHOTO aHai3y AJis OL[iHKY Ta IIPOTHO3Y YMOB 36€epiraHHs My3elHUX
KOJIEKLIH, 10 3HAXOSIThCA B TIOCTIMHOMY KOHTAKTI 3 IIOBITPSIHMM CEPENOBUILEM. [1JIs1 OIIEpaTUBHOTO KEPYBaHHS
CACTeMaMU KOHIULiOHYBaHHS MOBITPsI pO3p06JIeHO BU3HAYaIbHU napaMmeTp K, CK1afoBUMU SIKOTO €

TEeMIIepaTypa, BilHOCHA BOJIOTICTb Ta WIBUAKICTb PYXY MOBITPS B My3€MHUX IIPUMILLIEHHIX.

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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