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1. O6rpyHTyBaHHS IapaMeTPiB i CTBOPEHHS KOMIUIEKCY IPOTUTEIJIOBOTO 3aXUCTy TiPHUYOPSTYBAJIbHUKIB 3

BUKOPUCTAHHAM CTUCHYTOT'O l'IOBiTpH

2. Substantiation of parameters and creation of the heat protection complex of the mine-rescuers with use of
compressed air

Pedepar:

1. Incepraiiio NpUCBSY€HO MUTAHHSM MiiBULIEHHS €(DEeKTUBHOCTI i 6€311eKU BeJIeHHS aBapiiiHO-PITyBaJIbHUX POOIT
TipHUYOPATYBAJIbHUKAMU B [IPOTUTEIJIOBOMY 01431 (KypTKaX, KOCTIOMAXx) i3 BOJIOJIbOASHOIO CUCTEMOIO
OXOJIOIKEHHS Iifl yac JiKBifanii HacaigKiB ckaagHux aBapiil. HemoctaTHs e(peKTUBHICTb 3aCTOCYBAHHS MOOIJIBHOTO
KOMILJIEKCY IPOTUTEINIOBUX 3ac06iB (MKII3) "3uma-A", yepes BUCOKY BapTiCTh Ta TPYLHOILi TPMBAJIOTO 30€PEKEHHS
piaKoro a3ory, HEBYaCHOI JOCTaBKY OXOJIOIKyBasIbHUX eseMeHTiB (OE) 3 moBepxHi maxTy K MicIigM aBapii, cranu
IIPUYUHOIO PO3POOKM HOBUX TEXHIYHUX 3aCO0IB [1J151 3aMOPOKYBaHHsI, 36epeskeHHs i noctaBku OF Kk micusam
B€JIEHHS FiPHUYOPSTYBAIBHUX POOIT. OGIPYHTOBAHO JIOLiNBbHICTh BUKOPHUCTAHHS B IKOCTi XOJIO[JOAar€HTy
CTUCHYTOTO TOBITPSI KOMIIPECOPHOI CTaHILii Ha MOBEPXHi MaxXTH a60 MaXTHOI THEBMOMEPEXKi, pO3p00IeHO

TEXHOJIOTiYHI CX€MM Ha3€MHOI, IIaXTHUX IIEPECYBHOI 110 PEJIbCOBIM KOJIii i IEPEHOCHOI YCTaHOBOK, 110 MPALIOIOTh 32



PO3IMKHEHVM LIMKJIOM, Yy SIKUX [IJI1 O€P>KaHHS XOJIOAY 3aCTOCOBAHO NPUCTPOI 3 i30€HTPOIIHUM PO3LMIUPEHHSIM
HOBITPSI - TypOOXOJIOOUIBHUKY i BUXpOBUM edeKT (lepeHoCHa yCTaHOBKA) - Tpyou Panka-Xinma. Po3pobiieHo
MaTeMaTU4Hi MOZeJi Ters006MiHHUX i rifipaBJliuHMX [IPOLECIB, 10 BiiOYBAIOTHCS B CUCTEMI "IKepesio
XOJIOOAreHTY - 32CO0M €KCTPEHOTO OJIeP>KaHHS XOJIOAY - BOISHI OXOJIOKyBaJbHi €J1eMEHTH", 33 JOIIOMOTIOIO SIKAX
BU3HAY€HO KOHCTPYKTUBHI [IapaMeTPU CKJIaJlOBUX YACTUH TOBITPAHO-MOPO3UJIbHUX YCTAHOBOK i iX
MIPOAYKTUBHICTB. [I0BITPSIHO-MOPO3UJIbHI YcTaHOBKHU y ckilafai MKII3 "3uma-B" 3acTOCOBYIOTBHCS Mif, Yac JiKBiganii
HaCJIiAKiB aBapiil y maxrax, 3abesneuyyody epeKTUBHE i 6e3l1euHe BeleHHs aBapiliHUX POOIT IPU HECIIPUSTINBUX
MIKpOKJIIMAaTUYHUX YMOBaX. Kio4oBi €j10Ba: ripHUYOPSTYBaJIbHUK, TEMIIEPATYPa, CTUCHYTE MOBITPS,

TypOOXO0JIOAUJILHUK, BUXPOBA TPY0a, 0XOJIOKyBaJIbHi €J1eMeHTH, MOPO3UJIbHA YCTAaHOBKA, IIPOTUTEIJIOBUIL 3aXUCT.

2. The thesis is devoted to the problems of heightening efficiency and safety of carrying out the emergency-and-
rescue operations by the mine rescuers wearing the heat protective clothing (jackets, suits) with the water ice
cooling system by elimination of consequences of complicated accidents. Unsufficient efficiency of use of the
"3uma-A" mobile complex of the heat protective means in view of its high cost, inopportune delivery, difficulty of
long-term storage of liquid nitrogen freezing the water cooling elements (O9-2) concerning the heat protective
clothing only on the surface of the mine is the objective reason of development of an alternative method and
technical means to freeze, store and delivery the OD-2 elements to the place of carrying out the operations by the
mine rescuers wearing the heat protective clothing. Time of freezing the necessary number of the O5-2 elements
(the average time is 160 OD-2 elements/h, the maximum time is 190 OD-2 elements /h), advisability of use of
compressed air from the mine compressor station, pneumatic network or mobile compressors as cold carrier have
been substantiated. Technological schemes of the surface, mine riding a rail track and mobile installations that are
operating in open cycle have been developed, where the devices with isoentropic air expansion, i.e. turbo-coolers,
and those with the vortex effect, i.e. Rank-Hilsh pipes (mobile installation), are used for cold production. The
mathematical model of the heat exchange and hydraulic processes occurring in the system "Cold carrier source -
means of urgent cold production - water cooling elements" has been developed. By means of the mathematical
model the constructive parameters of the components of the system, i.e. air-freezing installations and their
capacity have been determined. The air-freezing installations are used as components of the "3uma-B" mobile
complex of the heat protective means by elimination of the consequences of accidents in the mines guaranteeing
efficient and safe carrying out the operations by the mine rescuers under extremal microclimatic conditions. Key
words: mine rescuer, temperature, compressed air, turbo-expander, vortex tube, cooling elements, freezing

installation.
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