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According to stoichiometric estimates, less than half of the pro-
tective resource of an insulating gas mask with chemical oxygen re-
dundancy is used by the time the exhaled CO, critical breakthrough
through the regenerative cartridge. One of the reasons for this is the de-
struction of the porous structure of the granules of the oxygen-con-
taining product under the influence of exothermic heat released during
the chemisorption of exhaled CO, molecules [1]. The second reason
is the dead layer of the product, which remains unused by the end of
the protective action of the gas mask, when air with 1.5 percent carbon
dioxide content begins to leave the regenerative cartridge [2]. To elim-
inate these reasons, mathematical and computer modeling of air regen-
eration in a gas mask on chemically bound oxygen with a hybrid (cir-
cular pendulum) air duct structure and enlarged potassium superoxide
granules at the inlet to the regenerative cartridge was performed.
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Development of the service life of a non-uniformly loaded regenerative
cartridge in circular (curve /) and circular pendulum (curve 2) schemes
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It has been shown that a 25 % increase in the size of the gran-
ules by more than a third reduces the rate of heat generation in them
when binding exhaled CO, molecules, which softens the temperature
regime of the cartridge and preserves the porosity of the granules.
Length of part of cartridge with beveled granules is determined based
on condition of equal rate of CO, absorption at inlet of the first and
the second (with not increased size of granules) parts of cartridge.

An increase in the efficiency of using the protective resource of
the respiratory apparatus is also facilitated by the reverse of the air
flow carried out in the dead layer of the oxygen-containing product.
The length of the pendulum part of the regenerative cartridge was
determined (see the Figure), which provides the maximum (by 8.1 %)
increase in the use of the dead layer of the product and excludes air
filtration through the spent layers of the oxygen-containing product.
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CornacHo CTEXHOMETPUUYECKUM OLICHKaM, MEHEE IOJIOBUHBI 3a-
LIUTHOTO pecypca N30JIHPYIOLIEr0 MPOTUBOra3a ¢ XUMHUECKUM pe-
3epBHPOBAHUEM KHCIOPOJa UCIOIB3YETCSl K MOMEHTY KPUTHUYECKOTO
npockoka Bbiabixaemoro CO, yepe3 pereHepaTtuBHbIN naTpoH. Ilep-
Basi MPUYWHA ATOTO — pa3pylIeHHe TOPHUCTON CTPYKTYPHI TpaHyll
KHCJIOPOACOAEPIKAIIEr0 IPOAyKTa IOJ JAEHCTBHEM 3K30TepMUUe-
CKOT'O TEIUIA, BBIACISIOICIOCS B IIPOLECCE XEMOCOPOLIMY BbIbIXae-
MbIx Monekyn CO, [1]. Bropas npuyrHa — MEPTBBIi CJIOM IIPOAYKTa,
OCTAIOIINICA HEHUCIOIb30BaHHBIM K OKOHYAHMIO 3alllUTHOTO Jieil-
CTBHUSI MPOTUBOTa3a, KOrjaa U3 pereHepaTUBHOrO MaTpoHa HauYWHAET
BBEIXOAUTH BO3AYX C 1,5%-M comepikanuem yriekucyioro rasza [2]. s
YCTpaHEHUs 3TUX NPUYUH BBIIOJIHEHO MAaTEMAaTHYECKOE U KOMIIbIO-
TEPHOE MOJEJIMPOBAHUE PEreHepaluy BO3AyXa B IPOTHBOrase Ha
XUMUYECKU CBSI3aHHOM KHCJIOPOAE C KPyTOMasiTHUKOBOM KOHCTPYK-
1uel BO3AyX0BO/ia U yBEIMYEHHBIMHU I'paHyJaMu HaJAEepOKCHIa Ka-
JIUS Ha BXOJIE B PEr€HEPATUBHBINA MATPOH.

IToxazano, uTo yBenmuenue Ha 25 % pa3zMmepa rpaHyi CHUXKAET
B HUX OoJiee 4YeM Ha TPETh CKOPOCTb BBIJICJICHUS TEIUIA IPU CBA3bI-
BaHUM BBIIBIXaeMbIX MOJIEKYI CO,, 4eM CMArdYaeT TEMIEPaTy PHBIH
peXUM NaTpoHa M COXpaHAET NOPUCTOCTh I'paHyl. [InnHa yacTu na-
TPOHA C yBEIMYEHHBIMHU I'paHyJlaMHU OIpe/esieHa U3 YCJIOBUS OIU-
HakoBOM ckopocTH norioumenus CO, Ha BXOJE B IEPBYIO M BTOPYIO
(c HEYBETTMYEHHBIM Pa3MepOM TPaHyJI) YacTH MaTPOHA.

[obimenno 3PHEKTHBHOCTH HCIOIH30BAHUS 3AIIMTHOTO pe-
cypca JBIXaTelbHOTO aImapara Tak)ke CIIoCOOCTBYET M peBepC BO3-
JIYIIHOTO TIOTOKA, OCYIIECTBISEMBI B MEPTBOM CIIO€ KHCIOPO-
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OTpaboTka pecypca HEOAHOPOIHO CHAPSKEHHOI'O PEreHEPAaTHBHOIO MaTPOHA
B KpyroBo# (kpuBas /) ¥ KpyroMasiTHUKOBOH (KpuBas 2) cxemax

cozepkainiero npoaykra. OnpeneneHa JIMHA MasiTHUKOBOW 4acTh
pEereHepaTHBHOTO MATPOHA (CM. PHCYHOK), 00CCTICUNBAIONIAS MaKCH-
ManbHBIH (Ha 8,1 %) IpUPOCT UCIOIB30BAHUS MEPTBOTO CIIOA TIPO-
IyKTa ¥ HCKJTI0Yaronmas (GUIbTparnio BO3IyXa Yepes OTpadoTaHHbIC
CJION KHCJIOPOJICOJIEPIKAIIETO MPOAYKTA.
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