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OLIEHKA TEII/IOBOH YCTOHYHUBOCTH
IMOA3EMHOI' O XO/104H/IbHHKA
KPHO/IUTO3OHBbI TPH ABAPHHHOM
OTK/MTIOYEHHH XO/10AHU/IbHBIX YCTAHOBOK

TpHBeseHbl pe3ybTaThl HCC/IEAOBaHHH TeMIIepaTypHOIo peHuMa KaMepbl MOA3eMHOIO
XO/IOAM/TBHHKA KPHO/IMTO30HBI TPH aBapHIHOM OTK/IIOYEHHH XO/IOAH/IBHBIX YCTAHOBOK.
OlleHeH bl B/IHAHHUS TeXHO/IOTHYECKHX OCOO@HHOCTEeF M YC/IOBHE SKCIUIYaTalMH T1013eM-
HOIO XO/IOAH/IbHHKA Ha ero Tel/IOBYIO YCTOHYHBOCTE.

KrroueBble c/10Ba: MOA3eMHBIFt XO/TOAMU/IBHHUK, KPHO/TUTO30Ha, TeMIlepatypa, XO/AOAH/Ib-

Hble JCTAHOBKH.

n On3eMHble XO/OAWIbHHUKA B~
MI0TCA  Havboriee  3KOHOMUY-
HbIM U TIEPCIIeKTUBHBIM TUIIOM IIPO/IO-
BO/TbCTBEHHbBIX XPAHWIMIL /11 PardOHOB
Cepepa. [lomseMHoe pa3MellieHHe XO/10-
AWIBHUKOB TI0 CPaBHEHMWIO C Ha3eMHBIMH
rMMeeT P TeXHHUUYECKUX MPerMYILeCTB,
KOTOPBIE B Upe3BblUalHbIX CHUTYALIUAX CTa-
HOBATCH OCODEHHO 3HAUMMBIMM, TaKye
KaK CeMCMOCTOMKOCTb, TOBbIIIeHHas I10-
)apobesornacHocTb. KpoMe sToro, oaHnM
13 OCHOBHBIX [IOCTOMHCTB SIB/ISICTCS, TIO-
BbIllIGHHAsl ~ aKKYMY/IMpYIOIasi — CIIOCO0-
HOCTb BMEIAIOIIMX MepP3/IbIX TOPHBIX I1O-
PO, UTO TMO3BO/AET A/MUTeNlbHOe BpeMs
COXPaHATb HeOOXOAWMBIA TeMriepaTyp-
HBIM peXHM B KaMepax B C/ydae OTK/O-
YeHMs! XO/MOAW/bHBIX MalvH [1, 2].
OCHOBHBIM TPebOBaHKWEM K TeMrlepa-
TYPHOMY PeXUMY TOA3eMHOrO XO7I0-
AWNBbHYKA SB/SETCS [oA1epKaHre B HeM
TpeOyeMoi TeMriepaTyphl XpaHeHus. B
ycnoBusx KpariHero Cepepa B Le/sx
CHWKEHUs] SHepreTUYecKHxX 3arpaT Ha
3KCI/IYaTallvio XOMOAWIBHBIX YCTAaHOBOK
MPOBOAAT  €XKeTOMHYIO  X/1a103aPAaKY
€CTeCTBEHHBIM XO/IOAOM ITyTeM MPHHY-
AVTe/IbHOW BeHTU/IALIMU KaMep B 3UMHUM
rnepuod. AKKYMYJIUPOBAaHHBIM IIOPO-
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HBIM MaCCUBOM XO/IO/T TI03BO/IsIeT 3HAUU-
Te/IbHO CHHW3WTb 3HeprosaTpaTbl Ha BbI-
PabOTKY HMCKYCCTBEHHOTO XO/104a B /1eT-
HUH TNepuroa.

[lns1 pacyeta TeMrepaTypHOTO PeXu-
Ma TIO/I3eMHOTO XOMOAWIbHYKaA pa3pabo-
TaHa TpexMepHas MaTeMaThyeckas Mo-
fienb, OMHCHIBAOIas TervioobMeH BO3y-
Xa B XO/IOAW/IBHOWM Kamepe, KakK C OKpY-
JKAIOIMM TOPHBIM MacCHBOM, TakK W Xpa-
HUMbIM TIpoaykToM [3]. CxeMa pacueTHoM
obractu TipyBesieHa Ha puc. 1. Tpexmep-
HOCTh MO/Ie/T! TIO3BO/IsIeT YUMTHIBATh 71y~
OUHY 3a/10KeHHA T0I3eMHOIO XO/OAN/Ib-
HUKa, ero reoMeTpuyecKHe XapaKTepu-
CTHKY, a TaKXKe B/MSHUE TeMIlepaTyphbl
HapyKHOTO BO3/IYXa.

PaspaboTaHHbIi1 MTPOrpaMMHBIA KOM-
II/IeKC TIO3BO/ISeT MMPOrHO3UPOBATh TEM-
MepaTypHBIN PekrM B KaMepax IoA3eM-
HOrO XO/IOAWNBHUKAa B CAy4ae aBapHi-
HOTO OTK/IOYEHHS XO/MOAW/IBHBIX MallliH
B 3aBMCHMOCTH OT peXuMa 3UMHel X/a-
03aPAAKYU, PeXrMa 3arpy3Kd MPOAYK-
Ta, KIMMaTUYECKUX U MPUPOAHBIX YC/I0-
BUIT, T€OMETPHUECKUX Pa3MepoB U I71y-
OYHbBI 3a/10KEeHUs Kamep.

Ha puic. 2—5 npeacraenens AvHaMu-
KM M3MeHeHHWsl TeMIiepaTyphl BO3ayxa B
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Puc. 1. Pacuetnaa TpexmepHasa ob61acTb
-a’ rae Xy, Xr, yIK’ yzm Yr, Zr, — KOOPAH-
HaTbI rpaHHU obaactu £.

Kamepe TO/3eMHOTO XOMOAWIbHUKA TPH
aBaApUIHOM OTK/IIOYeHUH  XO/TOAW/BHBIX
YCTAaHOBOK B TIepBbli U AeCATbIA oAbl
3KCITyaTalvu. YrcieHHble pacyeTsl po-
Be/IeHbl /1718 YC/IOBHM [IGUCTBYIOIIETO MOA-
3eMHOTO  XO/IOMM/BHHKA ~ aKIIMOHEPHOrO
obmectBa «fryTcKsHepro» B r. HKyTcke.
Kamepa mmeet mmpuHy 6 M, BbICOTY 4 M,
amvHy 50 M.

PacueTsl Mokasaznu, 4YTO MPOAON-
KUTeNbHaA KCI/IyaTalvs MMOA3eMHOrO
XO/IOAW/IBHUKA TPH eXeroAHOM X/a-
fo3apaake  CYLIeCTBEHHO IIOBbILAET
ero Tem/IOBYI0 YCTOMUYMBOCTh MPHU
aBapUMHON OCTaHOBKe XO/OAW/bHbBIX
MallliH B 71eTHee BpeMsd. PasHble Ba-
PHaHThl pacyeTa IOKasblBalOT, UTO B
STOM C/ydae 3a 2 Mecsdlla TeMIlepary-
pa B KaMepe IIOBbILAETCS B KOHLE
nepBoro roga ¢ —-20 °C mo -13
°C+-9 °C, a COOTBeTCTBEHHO B KOHIIE
10 rona — mo -18 °C+-11 °C.

W3 puc. 2 BUAHO Tak XKe BAMAHUE
BpPeMeHHOro (pakTopa, 4eM Io3aHee B
TeUeHHWe [IeTHEero BpeMeHH CydyaeTrcs
OTK/IIOUEHHE XO/MOAW/IBHBIX YCTAHOBOK,
TeM Go7blile MOBBILIAETCS TeMrlepaTypa
BO3AyXa B KaMepe. B necartoM roay
3KCI/IyaTallly, eCiu IPU OTK/IIYEHUU
B Hayazle HIOHS TeMIepaTypa BO3ayxa
MOBHIIACTCS 3a /Ba Mecslla 710 —16
°C, TO MNpH OTK/IOYEHUH B Haya/sie CeH-
T6ps — no —17 °C.

['pacbyiky, npuBeseHHble Ha pHUC. 3,
MOKA3bIBAIOT B/IMSHUE WHTEHCUBHOCTH
TPOBe/IcHHOM 3MMHeH X/1a/103apsAiKy Ha
TeMIIepaTypHbIN PeXUM BO BpeMsl aBa-
PUHHOTO OTK/IOYEeHUs YCTAaHOBOK. YeM
HMHTEHCHIBHee TIPOBOAW/IaCb 3MMHAA X/1a-
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Puc. 2. Temnepatypsl Bo3ayxa B KaMepe N0OA3eMHOI0 XO/IOAH/TbHHKA BO BpeMs aBapHHHO-
ro OTK/II04YeHHA XO/10AH/TbHBIX YCTAaHOBOK B 3aBHCHMOCTH OT BpeMeHH OTK/II0OYeHHA
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Puc. 3. Temnepatypsl Bo3ayxa B KaMepe MOA3E€MHOro XO/OAM/IbHHKa BO BpeMs aBa-
PHHHOTO OTK/IIOYEHHHA XO/AOAH/IbHbIX YCTAHOBOK B 3aBHCHMOCTH OT HHTEHCHBHOCTH

3HMHeH X/1aa03apaaKH
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Puc. 4. Temnepatypa Bo3ayxa B KaMepe IMOA3E€MHOIrO XO/IOAH/IbHHKA BO BpeMs aBa-
PHHHOTO OTK/IIOYEHHS XO/IOAH/IbHBIX YCTAHOBOK B 3aBHCHMOCTH OT CTelleHH 3arpyKeH-

HOCTH NPOAYKTOM

no3apsaka, TeM MeHbille OyayT rnocaes-
CTBUSl OTK/AIOYGHHS; B YaCTHOCTH, B
[eCATOM roay 3KCI/yaTaluu, ecau
Mpy Tofaye XO/OAHOTO BO3AyXa /s
Xnano3apsanakyd B obveMe 5 M°/c Tem-
rnepatypa B KaMmepe MOBHIIAETCA 3a
nBa Mecsaua ao —-16 °C, 1o npu 25
m>/c — no —18 °C.
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Ha mnoBbliieHre TemriepaTypsl B Ka-
Mepe BO BpeMs OTK/IIOYEHHs XO71o-
AWBHBIX YCTAHOBOK TaKXKe B/HfeT CTe-
MeHb ee 3arpyKeHHOCTH TPOAYKTOM,
TaK e KaK U MOPOAHBIM MaCCHB aKKy-
mynupyet xonoa (puc. 4). Uem Gonbiie
3arpyxkeHa IIPOAYKTOM Kamepa, TeM
MeHee OIaCHO OTK/IIOUeHHe.
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Puc. 5. Temneparypa Bo3ayxa B KaMepe MOA3eMHOTrO XO/IOAH/IbHHKAa BO BpeMs aBa-
PHITHOTO OTK/IIOYEeHHS XO/IOAH/IbHBIX YCTAaHOBOK B 3aBHCHMOCTH OT IZIYOHHBI 3anoxKe-

HHA KaMepbl

[mybrHa 3a/10KeHUs KaMepbl TaKke
CYIIECTBEHHO B/MSET Ha TeMIepaTypy BO3-
Iyxa BO BpeMsl aBapUMHOIO OTK/IIOUEHHs
XOMOAW/BHBIX YCTAaHOBOK (puc. 5). Boree
Iy6oOKOe PaCIioZIoReHHe KaMephl, Je/aeT
ee MeHee VA3BMMOM K aBapUMHBbIM CHTya-
LMsM, CBSI3aHHBIM C OTK/IIOYEHHEeM XO7Io-
MWIBHBIX YCTaHOBOK. Ha mecstom roay
SKCIVIYATaLM, eC/i TIPU PacToNOKeHUH
KaMmephl Ha IMyOorHe 5 M TeMriepaTypa B
Hel TIOBBILIAETCH 3a [Ba Mecala 10 —11
°C, To mnpu ry6ure 15 M — no —16°C.

[TpoBenenHble Mccneno0BaHMs TOKa-
3a/11, 4TO B C/Iy4ae aBapUMHOIO OT-

KAIOUYEeHHUA XO/IOAW/TIbHBIX MalllMH, B Ka-
Mepe TO/I3eMHOr0 XO/MOAW/IbHUKA IPO-
[O/MKUTE/IbHOE BpeMsi (10 HECKO/IbKUX
MecsilieB) COXpaHsieTcss TeMrieparypa,
TpebyeMasi A/si XpaHeH s OO/bIIMHCTBA
BUIOB 6e/1KoBOM MpoaykLmu. [Ipy aTom
TeIVIoBas YCTOMYMBOCTh — [1OI3@MHOIO
XOOAW/IbHUKA TOBHIIIACTCH C YBe/lrue-
HHEeM IIPOAO/MKHUTE/IbBHOCTH 3KCIVIyaTa-
LIMM M MHTEHCHBHOCTH 3UMHEM X/1aa03a-
PSOKY, a TakXKe C MOBbIIIEHUEM CTerleHU
3arpyzkKeHHOCTH ITPOAOBO/IBCTBHEM U I'-
nyb/1eHreM 3a/I0KEeHUs TI0I38MHOI0 XO-
NOW/IBHUKA.
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