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MarepiasiiB Ha OCHOBi 6a3a/IbTOBUX BOJIOKOH

2. Scientific and technical bases of increase of energy efficiency of production and use of heat-insulating materials
on the basis of basalt fibers

Pedepar:

1. B pucepTauiiiHiil poboTi MpenCcTaBieHo pe3yIbTaTh KOMILJIEKCHOTO NOCJIiIKeHHSI Iilpora3oiuHaMiyHUX Ta
TerJ0MacO0OMIHHUX MPOLIECIB, 110 MPOTIKAIOTh B €JIEMEHTaX TEXHOJIOTIYHOTo 06JIaiHAHHS [171S1 BUPDOOHUIITBA
6a3a7IbTOBUX BOJIOKOH Ta TEMJIOBOI i301s111ii Ha iX OCHOBI. KpiM TOro, HaBOASTHCS PE3YIbTATU AOCHIIKEHD
TEIJIOTEXHIYHOI e(PEeKTUBHOCTI TeII0i30IALiHNX KOHCTPYKLiM Ha OCHOBI MaTepiasiB 3 6a3a7IbTOBUMU BOJIOKHAMU.
[IpencraBieHo pe3ysbTaTU aHAIITUYHOTO Ta YMCEJIBHOTO AOCiI)KEHHS IipoIuHaMiKy Ta TeM000MiHy Ipu Teuii
PO3IJIaBy B BaHHIN Ta (pifepHiil 4acTUHAX Nedi I1aBuIbHOIL [IpuBeeHo Mo TeMIIEPaTyp, IIBUIKOCTEN Ta TUCKIB B
PpO3paxyHKOBi# o6sacTi. CHopMybOBaHO YMOBH PalliOHAJIBHOTO OXOJIO/KEeHHS (yTepoBKY Ieyi. [IpencraBieHo

Pe3yJIbTaTU NOCTiIKEeHHS aepOIMHAMIKY Ta TeIJI000MiHY IOBITPs IIPU CKJIaAHOMY TEIJIOOOMIHI Ta 3MmillaHOMY pyci



B KOpITyCi edi. JIyg iHKeHepHUX pO3PaxyHKiB HAaBOJATLCS y3arajJbHEHI 3aJIEXKHOCTI 171 cepelHix yucesn Hyccenbra,
TeMIIepaTypHUX HaIopiB Ta KoeQillieHTiB OIIOPY TePTs Ha MMOBEPXHSIX redi. [IpuBoISTbCS pe3yibTaTH LOCiIKeHHS
HECTal[jOHapHOTO TEIJI006MiHY B BUCOKOTEMIIEPATYPHOMY KOMITAKTHOMY KEPaMi4YHOMY PEr€HepaTUBHOMY
TEINI000MIHHUKY, 064K CJIEHO NePioiU Ta IOKA3HUKU €(PEeKTUBHOCTI 11oro po6oTu. IIpeicTaBieHo pesyabTaTi
€KCIIEPUMEHTAJIbHOTO AOCiIKEHHS TelIoMacO0OMiHy IIPU 3HEBOHEHHI TeIJI0i30ISAiTHIX TIJIUT HA OCHOBI
6a3aJIbTOBUX BOJIOKOH Ta 6EHTOHITOBOTO 3B'513y1090r0. HaBOAATHCS y3arajabHEHi 3aJ1€5KHOCTI [17151 PO3PAaXyHKy
IIBUAKOCTI CyLIiHHA B 1-My I1€pio/ii Ta 3araJlbHOro 4acy CyIlliHHA [1Ji1 BUPO6iB Pi3HOi TOBIMHU. ONKUCaHo
iHHOBAIiliHi TEXHi4YHi pillleHHs], O CIPUSIOTh MiJIBULIEHHIO €HePreTUYHOI €(PEKTUBHOCTI BUPOOHUILITBA
0a3aJIbTOBUX BOJIOKOH 3 METOIO KApJMHAIbHOTO 3HIDKEHHS CIIOKABAHHS IPUPOLHOTO rasy.

2. The dissertation presents the results of a comprehensive study of hydrogasdynamics and heat and mass transfer
processes occurring in the elements of technological equipment for the production of basalt fibers and thermal
insulation based on them. In addition, the results of studies of thermal efficiency of thermal insulation structures
based on materials with basalt fibers are presented. The results of analytical and numerical study of
hydrodynamics and heat transfer during the melt flow in the bath and feeder parts of the smelting furnace are
presented. The fields of temperatures, velocities, and pressures in the calculation area are given. The conditions of
rational cooling of the furnace lining are formulated. The results of the study of aerodynamics and heat exchange
of air with complex heat exchange and mixed motion in the furnace body are presented. For engineering
calculations, generalized dependences for Nusselt averages, temperature heads, and coefficients of friction
resistance on furnace surfaces are given. The results of research of non-stationary heat exchange in a high-
temperature compact ceramic regenerative heat exchanger are given, the periods and indicators of its efficiency
are calculated. The results of an experimental study of heat and mass transfer in dehydration of thermal insulation
boards based on basalt fibers and bentonite binder are presented. Generalized dependences for calculation of
drying speed in the 1st period and total drying time for products of different thicknesses are given. Innovative
technical solutions that increase the energy efficiency of basalt fiber production in order to dramatically reduce
natural gas consumption are described.
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