MABA 8. METEOPOJ/IOTMYECKME LLAPDbI-30HADbI

8.1 OBLLME MOJIOXEHUA

B meTeoponorum wapsbl-30HAbI B OCHOBHOM MPUMEHSIOTCA A1 NoAbeMa 3anmCbiBaOLLLNX NN
nepegaroLmx NpMbopPoB NP peryaspHbix a3ponornyeckmx HabntogeHunsx. Takme wapsl,

Kak npaBu/I0, UMeIoT LapoobpasHyto hopMy u MoryT pacTarnaTbcsa. OObIMHO MX Ha3blBaloT
paano3oHA0BbLIMKU 6anioHamMuM UK Wapamm-3oHaamu. Vix pasmep 1 ka4ecTBo AOKHbI
obecneynBaTb nogbem Tpebyemoro rpy3sa (06bi4Ho o1 100 r 4o 1 kr) Ha BbICOTY A0 35 KM

CO CKOPOCTbIO NOAbEMA, NPU KOTOPON obecneyvmBaeTcs 4OCTaTOYHAsA BEHTUIALMSA aTYNKOB

N N3MepuTesibHbIX 3/1IeMEHTOB. B HacTosLLee BpemMsa cMHONTUYeCKMEe paano30HA0BbIE LWapbl
06bI4HO 3anycKaloTcsa IM60 BPYUHYO, IM60 C MOMOLLLbIO aBTOMaTUYECKOM NyCKOBOWM YCTaHOBKW.
Mocne pa3pbiBa 060/104KM Wapa-30HAa (pasa cnycka Takxke MOXKET MCMONb30BaTLCA AN
nony4yeHua npogung atmocdepsl.

LLlapbl-nnaoTbl NPUMEHAIOTCA 419 U3MEPEHUS BETPaA Ha BbICOTax U BbICOTbl HUXKHEN rPaHnLbl
o6nakoB. O6bIYHO OHWN MOAHMMAIOT HEGOJIbLLION FPYy3 U MO3TOMY 3HAYMTE/IbHO MEHbLUE
paano3oHaoBbix 6annoHoB. OHM NOYTK BCerga NnpeacTaBasioT CO60M 31acTUYHBIN Wap,

a OCHOBHOe TpeboBaHMe K HUM, TOMUMO CNOCOBHOCTU AOCTUraTb 4OCTaTOYHOM BbICOTHI,
3aK/ll0o4aeTCs B TOM, YTO NPU NOAbEME OHU A0/KHbI COXPaHATb CTPOTro WapoobpasHyto popmy.
[nsa nogbema LWapoB-NMIOTOB B HOYHOE BPEMS MOXET NOTpeboBaTbCA UCTOYHUK CBETa,
HanpuMep namMnoyka, nutTaeMas HebonbLLOW 31ekTpuyeckon 6atapeeir. CerogHsa NUIOTHbIE
Hab/1l04eHNA MOXHO NMPOBOAMTbL C MOMOLLbIO 3aKPeN/IEHHOro Ha Wwape npubopa, KOTOpPbI
OCHaLLEeH TO/IbKO HaBMIaLMOHHbIM YCTPONCTBOM A5 HabnogeHns 3a BeTpoM, 6€3 BO3MOXHOCTU
N3MepeHna TeEpMOANHAMUYECKNX MEPEMEHHbIX.

0O60M104KM APYTUX TUMNOB, UCNO/b3YeMble A5 CNelnabHbIX Lieneit, B 3Tl rnase

He ONMCbIBalOTCS. YPaBHOBELLEHHbIE LLAPbI-30HAbI, KOTOPbIE NOAHUMAIOTCA U AepXKaTCs

B BO3/yXe Ha 3apaHee onpeaesieHHOM ypPOBHe, ieNaloT U3 HepacTArMBaloLLerocs Matepuana.
Bonblumre Wwapbi-30HAbI MOCTOSHHOIO YPOBHS MPU 3anycke HamNoHAOTCSA He B NOJIHOM 06beMme.
LLlapbl-30HAbI NOCTOSAHHOTO YPOBHS CO CBEPXBLICOKUM AaBNEHUEM HAMNOJHAKOTCS NPU 3anycke
[10 NMOJIHOTO pacTsXkeHUs. TeTPOHbI NPeACTaBASIOT CO60M HeGO/bLUME YPaBHOBELLEHHbIE LLIAPbI-
30H/bl CBEPXBbICOKOIO AaBNEHUS YETbIPEXTPAHHOM (POPMbI, KOTOPbIE UCMOSL3YIOTCA As
n3yyeHus TpaekTopuit. icnonb3oBaHWe NPUBSA3HbLIX a3POCTATOB AJ/15 NONyYeHUs npoduner
obcyxaaeTcs B JaHHOM TOME, M1aBa 5.

8.1.1 Pyunoi sanyck
8.1.1.1 Hanonunenue

B Tom cnyuvae, ecnin and 3anycka LIapoB He MCMO/b3yeTcs NyCKOBOe YCTPOMCTBO, HANO/IHEHME
060n104ek HeE06X0AMMO NPOBOAUTL B CeLMabHOM MOMELLEHNN, NO BO3MOXHOCTH
N30/IMPOBAHHOM OT APYrux 34aHuin. [Ipn NPOeKTUPOBaHUM U CTPOUTENLCTBE 34aHNS
Heob6xoanmo cobntoaaTb MECTHbIE HOPMbI U MpaBma, 0CO6eHHO NPK UCMONb30BaHMM BOAOPOAA
(cm. 8.6). M3 nomel,eHns Heo6X0AMMO yAanuUTb BCE MCTOYHMKM 06pa3oBaHuMs UCKP, a BCe
3NeKTpUYeckmne BbikatovaTeNn U OCBeTUTE/IbHas apmaTtypa A0/IKHbl 6bITb MCKPO6E30nNacHbIMU.
Ecnn nmeetcs otonaeHme, OHO 4ONXHO COOTBETCTBOBATb MECTHbIM HOPMaM.

Ha Bpems HanonHeHWsa Heo6x0AMMO HadeBaTb 3alWMTHY1O0 ogexay (cM. 8.7.4). Onepatop

He JO/IKEeH HaXOAUTbCA B 3aKPbITOM MOMELLLEHMN, B KOTOPOM pa3mMeLLeHa 060s104ka

c BogopoaoM. Ecnv asepu B noMeLLeHnn 3aKpbIThl, CiefyeT KOHTPOANPOBaTb NOCTYM/IEHME
BOAOpOAa W HabnoaaTbh 3a onepaunein HanoHEHMA 3a NpeAenamMm TOro NOMeLLLEHMS,

B KOTOPOM OHa MPOUCXOAUT; ABEPU CelyeT OCTaBUTb OTKPbITbIMUM, €C/IN ONepaTop HaxoAnTCA
B MOMELLLEHUW, FAe HanonHsAeTCca 060104Ka.
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HanonHeHune 060/104€eK AOKHO NPON3BOANTBLCA MeA/IEHHO, MOCKOJIbKY BGbICTPOE pacTarmsaHue
MOXeT NpMBeCTn kK o6pasoBaHuio cnabbix MecT B 060s104kKe Wapa. LlenecoobpasHo numetsb
cneumanbHbl peaykTop A8 peryinpoBaHns nogaym rasa. Tpebyemyto Be/IM4MHY HanoJIHEHUSA
(cBO60AHYIO MOABEMHYIO CUTY) MOXHO ONpeAenTb, UCNoAb3ya MO0 HaKOHEYHUK LUIaHra

C Heo6X0AMMbIM BECOM, JINO6O C NOMOLLLbIO U3IMEPEHNSA NOABEMHON cubl. NocnegHnin cnocob
MeHee ya06eH; NCK/I0YeHWe COCTaB/IAI0T C/lydaun, korga TpebyeTcs y4muTbiBaTb USMEHEHMS

Beca 060s104€eK, YTO BPSAA I He06Xx0AMMO B NoBCceaHEBHOW paboTe. [None3Ho uMeTb

BEHTW/1b, NOAOTHAHHbIM K BECOBOMY HaMOJIHUTESIO, @ B HEKOTOPBIX CYyX6ax MCNonb3yeTcs
[OMNONHUTENIbHOE YCTPOMCTBO C KlanaHOM, KOTOPbI MOXeT OblTb OTPEryiMpoBaH Takum
06pa3om, 4To6bl aBTOMaTUYECKM 3aKpblBaTbCA NPU AOCTUXEHUM TpebyeMol NOAbEMHON CUJIbI.

8.1.1.2 3anyck

O6on0o4ka O0/1>)KHa Haxo4anTbCA B YKPbITUKM 0 TEX NOP, NOKa BCE HE 6y,c|,eT rOTOBO K 3anycky.
Cne,qyeT nsberaTb ANNTENTbHOTO BO3,Cl,el‘/’ICTBI/I$| APKOro CO/IHEYHOro CBE€Ta, MOCKOJ/IbKY 3TO MOXET
npunBecTn K 6bICTpOMy yXy4oLeHnto Ka4ectBa MaTepurana 060/104KKN 1 [aXe K pa3pblBYy npexae,
4eM LWWap OTOPBETCA OT 3€EMJIN. Bo BpeMA 3anyCKOB BPY4HYIO HeO6XO,CI,VIMO ncnonb3oBaTb
3alWNTHYIO ogexay.

3anyck pagmMo3oHA0BbIx 060/104ek NpY c1aboM BeTpe He Bbl3blBaeT 0COObIX 3aTPYyAHEHUN.
Heob6xoanmo no3aboTnTbCA O TOM, 4TOObl OTCYTCTBOBaAa ONAaCHOCTb CTOIKHOBEHMS LWapa

M NoABeLleHHbIX NPUOOPOB C pa3NYHbIMU NPENATCTBUAMM, MPEXAE YeM LLap NOAHMMETCS
BblLLIE OKPY>XaIOLLMX CTAHLMIO ePEBLEB U COOPYKEHUN. DTUX TPYAHOCTEN Npu 3anycke

B 3HaYMTEIbHOW CTeNeHn MOXHO n3bexaTb NyTem TuLaTenbHOro Bbibopa MecTa 3anycka.

OHo fonkHO onpeaenaTbCd MUHUMYMOM NPENSATCTBUIA, KOTOPbIE MOTYT 3aTPYyAHUTb 3anyck,

a Coopy>KeHMs Ha CTaHUMK C/iefyeT NPOeKTUPOBaTh U pacnosaraTe C yd4eTom npeobnajatoLlero
HanpasAeHUs BeTPa, BO3MOXHOCTM NOPbLIBOB BETPa Ha NJoLLajke 41 3anycka n metenen

B palioHax C X0/IO4HbIM KIMMaTOM.

Mpu cMnbHOM BeTpe pekoMeHAyeTCs Takxke KPenuTb NPMOGopbl MO BO3MOXHOCTU 611xKe

k 060/104Ke, UCNOJb3Ys A1 NOABECKU CNeLnanbHble KaTyLWKN UAK pa3MaTbiBatoLLme
npucnocobneHns. Yoo6Hoe yCTPOMCTBO COCTOUT U3 KaTyLIKKN, Ha KOTOPYO HaMOTaH LLUHYP,
W WNWHAENSN, KOTOPbIA NPUBOAMUT B A€ACTBUE BO3AYLUHbBIA TOPMO3 MW MEXaHU3M CycKa,
NO3BOJIAIOLLNIA WHYPY C NoABeLUEeHHbIMU NpubopamMun MeJIeHHO pa3maTblBaTbCs B Havae
noneta wapa. CyLecTByIOT Tak)e NyCKOBble YCTaHOBKMW, KOTOPbIE MOXHO UCMOAb30BaTh A4/14
Hano/IHEeHMS U 3anycKa LlapoB B YC/IOBUAX CUIbHOTO BeTpa Npu py4HOM 3anycke, 0CO6eHHO
B MOJ/IEBbIX YC/IOBUSIX.

OrpomMHOe NpenMyLLLeCTBO MEXaHUYECKUX YCTPOMCTB /15 3anycka LapoB 3ak/l04aeTcs B TOM,
4TO UX KOHCTPYKLMA N03BOsieT 06ecneymTb NOYTU MNOMHYI0 6€30MacHOCTb, MOCKO/IbKY OnepaTop
He Haxo4MTCS PAAOM C LLapOM BO BPeMsi HanosIHeHUS 060104KM U 3anycka. MexaHuyeckue
NyCKOBble YCTPOMNCTBA MOTYT 6bITb aBTOMaTU3MPOBaHbl B Pa3/INYHOM CTENEHU U laxe HAaCTO/bKO,
4TO NPUCYTCTBME OMepaTopa He NoTpebyeTcs Ans Bceli paboTbl Mo 3anycky paanosoHaa. OHu
MOryT 6biTb He3eKTUBHbI MPKU CKOpoCTH BeTpa 6onee 20 M c'. Heob6xoanmo obecneymnTb
[OCTaTOUYHYO BEHTUALMIO AaTYMKOB paAM0o30HAa 10 ero 3anycka. XenatesbHO NMeTb

TaKy KOHCTPYKLUIO, KOTOpas MOo3BOAUT U3bexaTb NOBPEXAEHUS COOPYXKEHUS B C/lyvae
noxkapa nau B3pbiBa.

8.1.2 ABTOMaTHMYeCcKHUEe NYCKOBblEe YCTAHOBKU

ABTOMaTM4eCckme CMCTeMbl 419 3anycka paaMo30HA0B AOCTYMHbI Ha KOMMePYeCkoi OCHOBe
c cepeaunHbl 1990-x rogoB. DTU CUCTEMBI MOTYT OKa3aTbCs SKOHOMUYECKMN BbIFrOAHBIMU

Ha Tex pagM030HAO0BbIX CTAHLMAX, Ha KOTOPbIX MepPCOHan MCNOJb3yeTCs UCKIIOYNTENBHO
Ana pabotbl ¢ pagno3oHaamMn. C nx NOMOLLbIO Tak)ke MOXKHO pellaTb TakmMe BONpPOChI
3KCnyaTaumnm, Kak NpoBeAeHMe 3anyCckoB B HOYHOE BPeMS, C/I0XKHbIE MeTEOPOJIornyeckme
yC/n0BUSA 4119 NOATOTOBKM LLeNOoYvKK apos (ecin ncnosnb3syetcs), 6esonacHoe obpalleHne
npwu UCNo/b30BaHUM BOAOPOAA B Ka4eCTBe rasa /19 LWapoB 1 PUCK OLLIMGOK/HENPaBUIbHOIO
obpallleHns Co CTOPOHbI OMepaTopoB.
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ABTOMaTU4YeCKMne CUCTeMbI 3anycka pagmno3oHA0B — 3TO aBTOMAaTU3NPOBaHHbIE CUCTEMDI,
CNoco6Hble B aBTOMATU4YECKOM pexnme oCyLLeCTBIATb MOYTU BCE Oonepaunn, BbiNo/IHAEMbIE
onepatopoM Bpy4HYIO BO BpeMA NOATrO0OTOBKN K 3anyCKYy U BbilyCKa paAnM030HAa, BK/1K0O4YaA

nposefeHWe NpoLeayp HazemHoln npoeepku. MNpuUHLMNMANBHO aBTOMaTUYECKYO0 YCTaHOBKY AN

3anycka pagno3oHa0B MOXHO pa3fe/inTb Ha YeTblpe CciejyoLlmne 30Hbl (CM. puc. 81)

° onepartopckasd 30Ha, rae onepartopbl MOTYT YNPaBAATb CUCTEMON U npoBOANTb MOATOTOBKY

paavMo30oHA0B U LWAPOB-30HA0B K 3arpy3ke, a Takxe rae pacnosioxeHbl 6/10kn npvemMa
1 06paboTKM AaHHbIX CTaHLUWY;

° 30Ha XpaHeHNA roToBbIX K 3alyCKy 30HAO0B, rae peajim3oBaHO 60/1bLIMHCTBO
aBTOMAaTU3NPOBAHHbIX TEXHO/10TU VI, NO3BONAOLWNX OCYLLECTBUTb NO/THOCTbLIO
aBTOMaTVI3MpOBaHHbIVI 3anyck,;

° 30Ha 3anycka wapa, rae wap-30H4 HanoJIHAETCA U MOAroTaB/INBaeTCA K 3anycCKky,

° BHELUHAA 30Ha, rae pacnosioXXeHbl BCE BCMOMOrate/ibHbie I'Ipl/l60pbl, TakKune Kak
MEeTeOoCTaHUNA n aHTeHHa-rHCC, a Tak>Xe ra3oBble 6Ga/1/I0HbI.

Mmetowmecs B npoaaxe cucteMbl CMOCO6HBI 3anyckatb oT 12 go 60 nocnegoBaTenbHbIX
30HANPOBAHUN.

C TexHU4YecKoW ToUkM 3peHnsa 3¢p(HeKTUBHOCTb pabOTbl aBTOMATUYECKOW YCTaHOBKM 414
3anycka paAMO30H/0B aHalorMyHa UM NPeBOCXoAUT 3P HEKTUBHOCTb, AOCTUTAEMYIO

NPV TPaAULIMOHHbBIX PY4HbIX 3anyckax, 6narogaps BO3MOXHOCTM NOSHOIO KOHTPOAS
HEeCKO/IbKUX MapamMeTPOB Ha pa3nnyHbIX 3Tanax NnoAroToBKU paAno3oHaa 1 3anycka Lwapa-
nuaoTta. 3To yMeHbluaeT pa3bpoc Npu pasHbix 3anyckax, YT0 O6bIYHO SBASETCA BaXKHbIM
dakTopom npu py4HoM 3anycke (Madonna et al., 2020). Heo6xoaMMo NpeaBapuTeNbHO
npoBepunTb paboTOCMOCOB6HOCTL CUCTEM B TEX MecCTax, rae 06bl4HO Hab1I04aeTCs CUITbHBbIN
npu3eMHbIN BeTep.

8.2 OBOJIO4YKM
8.2.1 Martepuansi oA 060/104€K U UX CBONCTBA
Hanny4dwmmn matepranamum 45 n3rotos/ieHUs pactarmsaembix 060/104€K ABASIOTCA

BbICOKOKA4Y€CTBEHHbIN I'Ipl/lpO,El,HbIVI KayLIYKOBbIVI JlaTeKC U CUHTETUYECKMIA NaTeKC Ha OCHOBEe
noanxnoponpeHa. MN3pgenna ns HaTypa/ibHOIO jlaTe€KCa Aep>XKaTt qJOpMy ny4yue, 4em

NOTNXNOPONPEHOBbLIE, N ABIAKOTCA 6onee NPOYHbIMMW. Mx Tak)ke MOXHO M3roToBNsATb U3 6oee
TO/ICTOWN NNEHKMN Ona npuaaHna M onpegeneHHbIX XxapakTepPUCTUK. 0O60104kM U3 npunpogHoro
JlaTeékCa MeHee NoABEPXKEHDI BO3,CI,€I7ICTBVIIO TeMmnepartypbl, HO B 6onbluei cTeneHn pearvpytort
Ha O30H U yanpaq)MoneTOBoe n3ny4yeHne Ha 601bLINX BbICOTAaX N OT/INYAKOTCSA MEHbLUUM
CPOKOM XpaHeHUA. O6a MaTepuasia MOTyT CMeLLnBaTbCA C pa3/iIndHbIMU ,CI,O6aBKaMVI ansa
YBE€/INYEHUA CPOKa UX XpaHEHNA, MOBbILLEHNA MPOYHOCTU N YIYHLUEHUA NX XapPaKTEPUCTUK
NP HU3KNX TEMMNMEpPaATypax Kak BO BpeMsA XpaHEHUA, TaK U B XOA € MOJIETA, a TaKXe ANA TOro,
4YTOObl Ha HUX MEHbLLE CKa3blBas0Cb BAMNSIHMUE 030HaA U y}'IpraCbVIO}'IeTOBOFO n3ny4eHumsa.
O60104KM N3 CUHTETMYECKOTO NlaTeKca pa3narakoTca ropas3ao MeasieHHee, 4em U3 npmpoaHoro
Kay4yKOBOTrO /1aT€KCa, MO3TOMY NpeAno4vYTUuTe/IbHEE NCNOJIb3OBaTh nocaeaHue.

C)/LLI,GCTB}/IOT ABa OCHOBHbIX cnoco6a U3roToB/sIEHUSA PacTAXNMBbIX o6onoyek. O6onouka MoXeT

6bITb NPOM3BEEeHa NyTEM NOrpyxeHns hopMbl B TATEKCHYIO IMYJICUIO AN NOCPEACTBOM
opMnpoBaHns ee Ha BHyTPeHHeN NOBEPXHOCTM Nnosioli popMbl. B nocneaHem ciyvae MOXHO
N3roToBuTb 60/1ee OAHOPOAHbIE NO TONLNHE 060104KHM, HTO XenaTeNbHO AN AOCTUXKEHNS
60/1bLLMX BbICOT, MOCKObKY NPX 3TOM 060/104Ka PacTArnMBaeTCs; ropaoBMHA MOXET
N3roTOBAATHCA Kak e4MHOE Liesloe C OCTaNbHOM H4acTblo 060/104KHM, 4TO AaeT BO3MOXHOCTb
n3bexxaTb 06pazoBaHUs BO3IMOXHOIo cnaboro yyactka. Hepacrtarusatowmmcs Matepmnaniom,
NCNob3yeMbIM A5 NPOU3BOACTBA YPaBHOBELLEHHbIX LUAPOB-30HA0B, ABASETCSA MONITUEH.
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30HA XPAHEHWA 30HAOB,
FOTOBbIX K 3AMYCKY

¢ BpaluatoLmecs noaf0Hbl
C paano3oHaaMu n 06on04Kamu

e Ocywwutenb

®  MOHUTOPUHT OKPYXatOLLLMX YCII0BUIA:
TemnepaTypbl U OTHOCUTE/IbHON
BIAXHOCTN

30HAbI MOTYT HaX0ANTHCA 34eCb A0 12 CyTOK.

O6bI4HO B 3aKpPbITOM KOHTelHepe. B o6enx 30Hax cxoxune yc10BMs MO TemnepaTtype v ocT. rasy
Y

PucyHok 1. lpuHuMnuanbHas cxeMa TMNMUYHOW aBTOMaTU4eCKOM YCTaHOBKM A /1S 3anycka paiu030H/0B, pa3fe/ieHHOM Ha YeTbipe OCHOBHBIX
30HbI: ONepaTopcKas 30Ha (3e/1eHblit), 30Ha XpaHeHUs roTOBbIX K 3anycKy 30HA0B ()kenTbiin), 30Ha 3anycka (OpaH>keBblit)
M BHeLUHAS 30Ha (rony6oi).

WcmoyHuk: apanTuposaHo u3 pa6otel Madonna et al., 2020
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8.2.2 TexHu4yeckne xapakTepucTukm o6onouek

[oToBble 060/104KM A0MKHBI 6bITb CBOOGOAHBI OT MOCTOPOHHUX BKPanIeHui, MeabdYanlLumnx
NPOKON0B UK ApYrux AedeKToB; OHU Takxke A0KHbI 6bITb OAHOPOAHBIMU U UMETb OANHAKOBYO
TO/WWHY MaTepuana. JuameTp Ux rop/IoBUHbI JO/KEH COCTaBnATb 1—5 cmM,

a anvHa 10—20 cM B 3aBUCMMOCTM OT pa3Mepa 060/104KM; FOPI0BMHA PaAnN030HA0BOM
060104KM JOKHA BblAep>KMBaTb Bo3aelictBme ¢ cunoii B 200 H 6e3 paspbia. s TOro 4tobbl
YMEHbLUNTb BO3MOXHOCTb OTPbIBAa FOP/IOBMHBI, BaXKHO, YTOObI TO/ILWMHA MaTeprana 060/104KM
NoCTeNeHHO yBeM4MBaaach Mo HanpasleHUIO K FOPJ0BUHE. Pe3koe n3MeHeHMe TOLLMVHBI
yMeHbLUaeT NPOYHOCTb.

060/104KM pa3nHaloTCa No pa3Mepy — UX HOMUHaNBbHOWM Macce B rpammax. PakTuyeckas macca
OTAEeNbHbIX 0607104€K He AO/IKHA OTIMYaTbCA OT YCTaHOB/IEHHON HOMWHA/IbHOM Macchl 60bLue
4yem Ha 10 %, a npegnoyTuTenbHee Ha 5 %. Nx paclumpeHune AonxHO 6biTb, MO KpanHen mepe,
yeTblpexkpaTHbIM, a XenaTenbHO NATU- AN LLECTUKPATHLIM MO OTHOLLEHUIO K ANameTpy
HepacTAHYTOM 060/104KN, U Takoe pacluMpeHmne OKHO COXPaHATLCA KaK MUHUMYM B Te4eHne
yaca. HanonHeHHble 060/104KKN AOMKHbBI UMETb LWapoobpasHyo NN FpyLLUeBUAHYI0 (DOPMY.

BaxkHbIM NMpeacTaBnAeTCs BONPOC O CPOKe XpaHeHUs 060104ek, 0CO6EHHO B TPOMMUYeCKnX
ycnoeusax. CyLecTBYOT UCMbITAHUA HAa UCKYCCTBEHHOE CTapeHWe, O HaKo OHU He AatoT
HageXHbIx pe3ynbtaToB. OAHO U3 TaKUX UCMbITaHUI 3aKk/1l04aeTca B TOM, 4TO o6pa3ubl 060104ek
Aep>xaT B neyvmn npu temnepatype 80 °C B Te4eHMe YeTbipex fHEN, HTO MPUMEPHO COOTBETCTBYET
YyeTblpeM roam XxpaHeHWs B TPOMMKax, NOC/ae Yero 3TM obpasLibl 4OKHbI NO-MPeEXHEMY
YAOBNETBOPATbL Tpeb6OBaHNAM MUHMMAJIBHOTO pacTsaxeHus. Bo nsbexaHne 6bICTpoli mopym
o6os104eKk Ux cnefyeT TLLaTeIbHO ynakoBbiBaTb A5 MpeAoXpaHeHns OT BO3AeNCTBUSA CBeTa
(0cob6eHHO CONHEYHOro), CBeXero Bo3Ayxa U 3KCTpeMasibHbIX TeMnepaTyp.

O6OJ'IOLIKI/I, M3roTOBJIEHHbIE N3 CUHTETUYECKOTIO 1aTe€KCa, coaep>xart I'I)'IaCTI/Iq.)l/IKaTOp,
I'Ipe,D,OTBpaLLI,aIOLLI,I/IVI YNNOTHEHUE NN 3aMepP3aHUe NMIeHKN NPpU HU3KUX TeMnepartypax,
Ha6)'|l0,£l,aIOLLI,I/IXCﬂ B61M3N Tponoray3bl 1 BblLLIE HEe. HeKOTOpre M3roTtoBuUTENN NpeanaratoT
060)10‘-IKI/I, npeaHa3Ha4e€HHbIE A1 NCNOJ/1Ib30BaHMA TOJIbKO B HOYHOE NN B JHEBHOE BpPEMA,
npun4em coagepxkaHune I'I)'IaCTI/Iq.)l/IKaTOpa B HAX Pa3/IN4HO.

8.3 CBOMCTBA OBOJIOYEK
8.3.1 Ckopoctb noagbemMa

B cooTtBeTcTBUMN C NPUHUNMOM M1aBy4€CTU NOJIHAA NOAbEMHaAA CUJla Wapa onpeaendaercs
I'IO,CI,’beMHOVI cnnom Haxo4sLULeroca B HeM rasa csiegyroumm o6pa30M:

T:V(p—pg)=0,523 D3(p—pg) (8.1
rge T — nonHas noagbemMHas cnna, V — o6bem wapa; p — NJIOTHOCTb BO34YyXa,; [)g — NIOTHOCTb

rasa; D — anametp o60n04ku (Mpeanonaraercs, YTo oHa umeet hopmy LLapa).

Bce BennymHbl BolpaxeHbl B egnHnuax CU. [1na Bogopoaa Ha ypOBHe 3eMHOM MOBEPXHOCTU
noavemHas cuna (p —pg) cocTaBnset okono 1,2 kr M=3. Bce BeINYMHbBI B ypaBHeHUM 8.1
M3MEHSALOTCA C BbICOTOM.

Csob6ogHas nogbemHas cmna wapa L ecTb Be/IM4MHA, Ha KOTOPYIO NoHasA NogbeMHas cuna
npesbilwaeT o6wwnin sec W 060104ku 1 rpysa (ecaimn TakoBon nmeercs):
L=T-w 8.2)

T. €. 3TO pe3ybTupylollad nogbeMHada Cuia NUnn ﬂ,OI'IO}'IHVITe}'IbeIf;I BEC, KOTOprVI ob6on04Ka
CO BCEMU NMPUHAANEXHOCTAMUA 6y,c|,eT BblAEP>XXNBATb, HE NOAHNMAACb N HE OMNMYCKaACb.
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|/|CI'IOJ'Ib3y9I npuHUnn auHaMmn4eckoro I'IO,CI,O6VI$I, MOXHO MnokKa3aTb, 4TO CKOPOCTb nNoAgbeMa Va
Lapa B HENOABMXHOM BO3JyXe MOXHO Bblpa3nTb obLLen hopmynoii:
Lﬂ
V,=— 45 (8.3)
(L+W)

B KOTOPOW g U 11 3aBUCAT OT ko3 PpurLIMEHTa TOPMOXKEHUA U, CeoBaTesIbHO, OT Yncaa
Peinonbpaca Re = vpD/u (roe yp — AnHammyeckas BA3KOCTb BO3/yXa, @ v — CKOPOCTb NOTOKA).
K coxaneHuio, Ans 601bLLIOIO YNCNa METEOPONOrNYECKMX 060TI0HYEK Ha HEKOTOPbIX CTaANAX
noseta 4ymcno PeliHonbAca Haxo4MTCA B Npeaenax kputuyeckor obnactn 1 - 105 — 3 - 103,
rae HabnogaeTcs 6bICTpoe M3MeHeHWe K03 duLmeHTa TOpMOXeHUS; Npu 3Tom hopma
060104eK MOXeT OTIM4aTbCA OT LWapoobpa3Hoi. [T03ToMy NpeacTaBAgeTCAa NPaKTUYeCKn
HeL,enecoobpasHbiM NCNOb30BaHNeE NPOCTON POPMYIibl, NPUMEHMMOWN ANd 060104€eK
pa3nYHbIX pa3MepoB U MMEIOLLIMX pasHyto cBO60AHYI0 noabeMHYyto cuny. CnefoBaTtesnibHO,
3Ha4YeHWA g U 11 B NPUBEAEHHON Bbille (hopMysie Hafo OnpeaensaTb SKCNePUMEHTaIbHbIM NyTeM;
Kak NpaBu/0, 04eHb NPUBINXKEHHO UX MOXHO NPUHATL paBHbIMK 150 1 0,5 cooTBETCTBEHHO
B TOM C/y4ae, eC/In CKOPOCTb Nogbema BblpaxkaeTcs B M MUH™. [lpyrue dakTopbl, Takme Kak
M3MeHeHne NJIOTHOCTM BO3AyXa U yTeuka rasa, Takxke MOryT BIUATb Ha CKOPOCTb NoAbemMa

1 BbI3bIBaTb OLLYTUMbIe ee kosie6aHMs B 3aBUCUMOCTHM OT BbICOTbI.

Mpu 30HAMpPOBaHUK B YCNI0BMAX BbiNaJeHNS 0CaAKoB UAM obnefeHeHnsa MoxeT noTpeboBaTbCs
yBenyeHne cB060AHON NOABEMHOWM CU/bI MOYTU Ha 75 % B 3aBUCUMOCTU OT C/IOXKHOCTH
ob6cTaHoBKu. [peanonaraemyto CKOpocTb Nogbema He c/lefyeT UCNOo/b30BaTb NPU BbiNaAeHUN
Mmo6bix 0CaAKOB, 3@ UCK/TIOYEHMEM Cabbix. TOYHbIe JaHHble O CKOPOCTU NoAbeMa 06bI4HO

He TpebytoTca. OgHaKko OHM He06X0ANMbI NPU MPOBEAEHUN LUAPONUIOTHBIX U3MEPEHWT

BETPa Win onpeaeseHnmn H1XHeNn rpaHuLbl 061akoB, Korga HeT ApYrnx CpeacTs onpeaeneHums
BblCOTbl. CKOPOCTb MOAbEMa 3aBUCUT, FMaBHbIM 06pa3om, OT cBO6OAHOM NOABEMHON CUJbI

N CONPOTMBAEHUS BO3AyXa, AENCTBYIOLLEro Ha 060104Ky 1 noasec. ConpoTMBieHNEe MOXET
6biTb 60J1ee Ba>kHbIM, 0OCOGEHHO B C/ly4ae OTKJIOHeHMA PopMbl 060/104KKN OT CpeprnYecKo.
MakcrMManbHas BblICOTa, Ha KOTOPYIO MOXeT MOAHATLCA LWap, BbICOTa pa3pbiBa, 3aBUCUT, IMaBHbIM
06pa3om, OT MOSIHOM NOABLEMHOM CU/TbI M OT pa3Mepa U ka4yecTsa 060104KMN.

8.3.2 JkcnayaTauMoHHble KayecTBa 060/104ek

B Tabnunue 8.1 npuBOAATCSA TUNUYHbBIE, NPUOAN3UTENbHBIE 3HAYEHUSA XapaKTEPUCTUK 060J104eK
pa3nunyHblx pasmepoBs. Ecnu HeobxoamMMa To4Has MHOPMaLUs 0 XapaKTEPUCTUKAX KOHKPETHbIX
060104KM 1 NOABECa, TO OHa AONXHa 6bITb NOJyYeHa NyTeM aHanmn3a hakTUYeCKUX 3anyCKOB.
lMone3Hasa Harpy3ka, KOTOpPYlo HeceT 060J104Ka, MOXeT OblTb 60/bLUe YKa3aHHOM B TabaunLe B TOM
c/lyyae, eC/in yBe/IM4MBAETCA NOIHAsA NoAbeMHas cmaa. 3To AOCTUraeTca nyTeM UCNOIb30BaHMA
60/bLIero o6bemMa rasa, 4To NPUBOANUT K yBeIMYEeHUIO 06beMa 060104KM U, CnefoBaTesibHO,
B/INSIET HAa CKOPOCTb NOABbEMA U MAaKCUMaJIbHYIO BbICOTY.

Ta6nuua 8.1. Tunu4yHbie xapakTepUCcTUKN o60so4eK

Bec () 10 30 100 200 350 600 1000 1500 3000

Avawerp 30 50 90 120 130 140 160 180 210
npw Bbinycke (Cm)
MonesHas Harpy3ka (r) 0 0 0 250 250 250 250 1000 1000

Cso6oaHas noabemHas 5 60 300 500 600 900 1100 1300 1700

cuna (r)

CkopocTb nogbema (M-c™) 1 2,5 4,2 5 5 5 5 5 5
MakcuManbHas BbicoTa 12 13 20 21 2 31 34 34 38
noabema (Km)

Mpu6nusuTensroe 195 165 55 45 20 10 5 5 4

naBneHne
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I'IpM Bbl60pe 060104KKN ONA MEeTEOPOJTOTNYECKUX u,enel7| PYKOBOACTBYHOTCA Maccom
noAHNMMaAeEMOro rpysa, eciamum TaKoBOM MMEETCA, CKOPOCTbIO NOABbEMA, Tpe6yeM0|7| BbICOTOVI,
BO3MOXHbIM MCNOJIb30BaHMEM 060/104KM O/14 BU3ya/IbHOTO C/1IEXEHUA, a TaKXKe o061a4HbIM
NOKPOBOM B TOM, YTO KaCaeTCA €€ LiBe€Ta 414 L1apOoB-NNI0TOB. Kak npaBunao, NpeanovYTUTE/IbHEE
BblCOKaA CKOPOCTb NO0gbeMa — OT 5007m C_1, 4YTO MO3BONIAET COKPATUTb BpEMA Ha6}'IIO,CI,eHVIFI
nnpu HeO6XO,CI,VIMOCTI/I obecneynTb OO0CTAaTOYHYHKO BEHTUNALUMNIO AaTYNKOB paAno30HAa. I'Ipw
Bbl60pe 060/104KKN HeO6XO,CI,l/IMO NMOMHUTb, YTO AOCTUTaeMas BbICOTa 06bIYHO MEHbLLE B TEX
Cy4asx, Korga teMmnepartypa rnpuv 3anycke o4e€Hb HM3Kas, 4To CKa3blBAa€TCA Ha 3alycCckax

B HOYHOE€ BpeMA U B 3UMHUN nepuoa.

Mpun ncnonb3oBaHUM BO3AYLLHbBIX LLUAPOB B PEryiapHbix Habao4eHnax npeanovtuteneH
CBO6OAHBIN NOABEM, MPY KOTOPOM BbiCOTa pa3pbiBa onTumasbHa. Hanpumep, 66110
YCTaHOB/IEHO, YTO YMEHbLUEHNe CpeHel CKopoCTu noabema o1 6,5 140 5 M ' npu
NCMOJIb30BaHMM HEKOTOPbIX LLAPOB CpeAHero pasMepa C yMeHbLUEHHbIM KO/IMYeCTBOM rasa
MOXeT NO3BO/IUTb YBEIMYNTb BbICOTY pa3pbiBa B cpegHeM Ha 2 kM. [TonyyeHHble AaHHble

0 BbICOTE pa3pbiBa c/iedyeT COXPaHATb U aHaAn3npoBaTthb, 4151 TOro 4tobbl ybeamntbcs

B ONTUMa/IbHOCTU AOCTUTHYTbIX Pe3y/1bTaToB.

Bmsyaanble Ha6}'IIOLI,eHMﬂ nerdye nposBoanTb Npu NCNOJ1Ib30BaHNUN HEOKPALUEHHbIX obonoyek
B ACHbl€ COJ/IHEYHbI€ AHN N OKpPALUE€HHbIX B TEMHbIE TOHA B MNaCMYypPHbI€ AHN.

XapakTepucTukm 060104KN NyyLle BCEFO ONPeaesaoTCS MO MakCUManbHOMY IMHENHOMY
pacTsaXeHWIo, KOTOPOEe OHa BblAEPXMBAET A0 pa3pbiBa, U Hanbosee yaobHbIM CNOCO60M ero
BblpaXkeHUs SBASIETCA COOTHOLLEeHNe AnameTpa (MAn ANUHBI OKPYXKHOCTU) B MOMEHT pa3pbiBa

K AnameTpy HepacTaHyTon 060n04ku. OfHaKO xapakTepUCTUKM 060/104KN B NOJETE He BCeraa
COBMaAaloT C XxapakTepUCTUKaMu, onpeaeneHHbIMU B XO4e UCMbITaHUSA Ha pa3pbiB Ha 3eMJie.

Ha 3T xapakTepuCTUKN MOXET NOBAUATb HEOCTOPOXKHOE 06 paLLeHre c 060/1I04KON BO BpeMs
ee HanoJIHeHUs, a TakXXe Hanps>KeHne BO BpeMs 3anycka npu cCuabHOM BeTpe. B nonete

Ha pacTAXMMOCTb 060/104KN MOXET MOBAUATL NOTEPS MACTUHHOCTU NPU HU3KOWN Temnepartype,
XUMUYeckas akTUBHOCTb KUCI0pOJa M 030Ha U ynbTpadroieToBoe U3slydyeHune, a Takxe
NPOV3BOACTBEHHbIE AedekThbl, HanpuMep CBULLM NN HEOAHOPOAHOCTb IaTEKCHOM NEHKN.
OpHako Ha npakTuke o6osioyka, o6najatoLLas yaoBAeTBOPUTEIbHbIMU KayeCcTBaMu, LOMKHa
BblAEPXMBATb MO MeHbLUEN Mepe YeTblipexKpaTHOe pacTsaxeHue. To/LMHa NAEeHKU NPK 3anycke
06bI4HO Konebnetcs o1 0,1 40 0,2 MM.

Bo BpeMA noabemMa BHYTpU 060104KUN BCerga CcywecrByetr He6oNblLIOE N3ObITOYHOE
.Cl.aB}'IeHI/IePV Aocturarouiee HeCKOJIbKnNX rektonackanemn u O6yC1'IOB)'IeHHO€ HaTAXEHNEM
Kay4yka. 2710 yYCTaHaB/IMBaAET Nnpeaes no OTHOLWEHWIO K BHELWWHEMY laB/1IEHUNIO, KOTOPOE
MOXET ObITb OOCTUTHYTO. Mo>XHO nokKa3aTb, 4TO Npu O,Cl,VIHaKOBOVI Temnepartype BHyTpu 1 BHE
060/104KKN npeaenbHoe AaB/ieEHUE p ONMUCLIBAETCA BblpaXeHUNEM:

L _[107w
Ly
rae W — macca 0607104k 1 annapatypsl, a L, — cBo6ofHasi NofbeMHas Cuna Ha ypoBHe
3eMHO MOBEPXHOCTU; 1 TO M ipyroe BbipaxaeTcsa B rpammax. Ecim 060104ka cnocobHa
[OCTUYb BbICOTbI, COOTBETCTBYIOLLLEN p, TO Ha 3TOV BbICOTE OHa 6yaeT ApeiidoBaTh.

+ 0,075J Py = % (8.4)
0

8.4 OBPALLEHUNE COBOJ/IOYKAMMU

PekomeHaaLn B OTHOLLEHUWN XPaHEHUS U MOATOTOBKM K 3aNycKy 060/104eK NPYMEHMMBI
He3aBMCMMO OT UCMOJIb3yeMOro Metoa 3anycka (Py4Ho uan aBToMaTU3NpPOBaHHbIN).

8.4.1 XpaHenue

OueHb BaXXHO NPaBU/IbHO XPaHUTb PaaM030HA0BbIE 060/104KN ANS TOFO, YTOObI X Ka4eCTBO

He yXyaLwanoCb NMNocC/1€ HECKOJ/IbKNX MECALLEB XPaHEHUA. PeKOMeHﬂyeTCH OorpaHn4nBaTb
3anacbl 060/104€eK TeM MUHUNMYMOM, KOTOprVI Tpe6yeTc;| ON14 onepaTuBHBIX HYXA,. TaM, rge
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3TO BO3MOXHO, 4acCTbl€ NMNOCTaBKN obonoyek npeanovYTuTesibHee, 4eM 3aKynkn nx B 60/1bLIOM
KO/nM4ecTBe C nociegyrouwimm ANNTEIbHbIM XpaHEHUEM. Bo nsbexaHune HeO6XOLI,I/IMOCTl/I
ncnonb3oBaHMA O6O}'IOLIGK, XPaHUBLUNXCA ANNTE/IbHOE BpeMSA, NX C1eayeT pacxogoBaTb

B nopAaake Aat nx N3rotoBieHnA.

OnTuMasnbHas COXpaHHOCTb 06bIYHO 0becneynBaeTcs B TeHeHne npubnmsntenpHo 18 mecsues
NnocJ/ie N3roToB/eHNS NPU YCI0BUM TLLATE/TbHOTO COBMI0AEHNS YCNOBUIM XpaHeHUs. MHorme
N3roTOBUTENIN COCTaBAAIOT MHCTPYKLMWN K CBOUM 060/104KaM, KOTOpble caeayeT TwaTte1bHO
cobnogatb. OgHako HuxecneayoLme obLime pekoMeHaauMm NpUMeHMbl 418 601bLINHCTBA
TUMOB PagMO30HA0BbIX 060104€eK.

O60n04KkM CnepyeT NpefoXpaHATb OT MPAMOro BO3AENCTBMA COTHEYHOIO CBeTa U

Mo BO3MOXHOCTWN XpPaHUTb B TeMHOTe. H1 B kOeM c/lyyae HeNlb3s UX XPaHUTb PAAOM

C UICTOYHUKOM Tena nnan o3oHa. CBoicTBa 060104€ek MOTYT yXyALUIaTbCs NPU BO3AENCTBUN
030Ha, BbAENAEMOro, K NpUMepy, B Npouecce paboTbl 60/bLLNX IN1EKTPOreHepaTopoB Uan
anekTpoaBuraTenein. Bce o6onoykn cnepyert xpaHUTb B UX OPUTMHANIbHOWM yNakoBKe 4O MOMEHTa
npeanoseTHoM noarotosku. Heo6xoanmo cnegutb 3a TeM, YTO6bl OHM He conpurkacaancb

C Macnamu uan no6siMU ApPYrumMmmn BeL,eCcTBaMmm, KOTopble MOTYT MPOCOUYNTLCS CKBO3b YNakoBKY
1 NoBpeanTb 060104KY.

Besgne, rae MoxxHO, 060/104KM CefyeT XpaHWUTb B NOMeLLeHMn npu Temnepatype ot 15 °C
80 25 °C; HekOTOpble U3rOTOBUTENN AAl0T 0COOble yKa3aHUA Ha 3TOT CYET, KOTOPbIM
Heob6xo0AMMO cnefoBathb.

8.4.2 MoaroroBka K 3anycky

0O60104KM1, N3rOTOBJIEHHbIE U3 HaTypasbHOrO Kay4yka, nepes UCnosb3oBaHUEM He TpebyloT
cneumanbHOM TennoBo 06paboTkK, MOCKONbKY HaTypasbHbIN KaydyK He 3amep3aeT npu
06bIYHBIX A8 XUbIX N CNyx)eOHbIX MOMeLLLeHNI TemnepaTypax. OfHako xenaTesbHO, HTOObI
060/104KM, KOTOPbIE A/IUTENIbHOE BPEMS XpaHUAUCh npu Temnepatype 10 °C, Bblaep>KMBaanCh
NPV KOMHATHOW TemnepaType B TeHeHNe HECKONbKUX HeAe b Nepes UX NCMO/b30BaHMEM.

MonnxnoponpeHoBbie 060/104KM NPU AANUTENBHOM XpaHeHUM Npu Temnepatype Huxke 10 °C
4aCTMYHO TEPAIOT CBOIO 1ACTUYHOCTL. [115 MOAyYeHNA HauydLMX pe3y/ibTaToB He0H6X0ANMO
BOCCTAaHOBUTb 31aCTUYHOCTb A0 MOMEHTa HaMoO/IHEHUSA NOCPEACTBOM NOATOTOBKN 060104KMN.
Mpu 3TOM cnepyeT BbINOMHATL pekoMeHAaLMn nsrotosutens. O6bI4HO 060104Ka NOMeLLaeTcs
B TEPMUYECKM N30/IMPOBAHHYIO Kamepy C NPUHYAUTENbHOW LMPKYNauneit Bo3gyxa, B KOTOPOU
noaAep>XuBatoTca HeobxoAnMble TeMMepaTypa M BAaXKHOCTb, 38 HECKO/IbKO AHel 0 ee
HamnoJIHeHMS; B Ka4eCTBe aJisTepHaTUBbl MOXHO MCMO/b30BaTh TEMJYI0 BOAAHYIO 6aHIo0.

Ha NONAPHbIX CTAaHUUNAX B NEPUNOAbI SKCTPEMAJIbHO HU3KUX TEMNEPATYP PEKOMEHAYETCA
ncnonb3oBatb O60ﬂ0‘-|Kl/|, 06nap,a}ou.|,|/|e ocobbimMu CBOVICTBaMVI, NO3BOJIAOWNMAU UM COXPAHATb
NPOYHOCTb N 3/1aCTUHHOCTb B TAaKNX YCJTOBUSAX.

8.5 AOMNMOJIHUTE/NIbHOE CHAPS)XXEHUE ANA NOABEMA LLAPOB
8.5.1 MapawioTbl

N9 ymeHbLUeHMa ONacHOCTM NOBPEeXAeHU, HAHOCMMBbIX 30HAMPYIOLLLEN annapaTypon

npv nageHunu, ee o6bIYHO CHabXxatoT MPOCTbIM NapatwtoTom. OCHOBHble Tpe6oBaHUA

CBOAATCSA K HAAEXHOCTU €ro packpbiTUa M YMEHbLUEHUIO CKOPOCTU NajeHNs, KoTopas

He 0J1Ha npeBbilWaTh 5 M C'y 3eMHOI noBepxHOCTU. Kpome Toro, napaLutoT fomkeH 6blTb
BOAOHenpoHunuaembiM. 115 npnbopos mMaccon Ao 2 kr TpebyeTcs napawltoT, CAeaHHbIN

13 BOAOHENpPOHULLaeMon 6ymarv uam naacTMKOBOW MJIEHKW C KYNOJ0M AMamMeTPpOM OKO/0

2 M 1 pAviHOM cTpon okoso 3 M. 115 npefoTBpaLleHms CKpy4YnBaHMs CTpPOn B noseTe
Lenecoobpa3Ho yKpenuTb Nx nerkum obpyvem gnaMmeTpom okoso 40 cm 13 gepesa, n1acTMacchl
WU MeTasnna, KoTopbln pasMeLlaeTca Haj TOYKOM UX COeAMHEHNS.
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Ecnn ana onpepeneHns BeTpa MCMNOJb3yeTca paAno/I0KaLUOHHBINA OTpaXkatesb, KOTOPbIN
ABJIAETCSA HaCTblO rpy3a, TO OH MOXeT OblTb MPUKPEN/IEH K NapaLloTy U NPenaTcTBOBaTb
ckpy4mBaHutio ctpon. CTponbl U Apyrve nprucnocob6aeHns A4oaxXHbl 6biTb CNOCOOHbI BbiAEPXKaTb
HanpskeHWe Npu packpbiTum napawtoTa. lNpun ncnonb3oBaHnM pagmo3oHA0B He6ONbLLOW
macchbl (MeHee 250 r) obecneymBaTb 4OCTAaTO4HOE TOPMOXEHME B XO€ CMyCka MOXeT caM
pagnMonokaLMOHHbIN OTpaxaTesb.

8.6 rA3bl 4211 HANOJIHEHUA OBOJIOYEK
8.6.1 O6uwue cBeaeHUnA

Hanbonee noaxoasaiwnumm 419 METEOPOIOTMYECKMX Lies1eli razamun aBASIOTCA refiuii U BOAOPOa,
npuyem NpMMeHeHWe NepBOro NpeanoYTUTebHee 13-3a OTCYTCTBUS ONAacHOCTU B3pbiBa

1 BocnnameHeHns. OQHaKo NOCKO/bKY UCMOJIb30BaHME reins orpaHMYnNBaeTCs HEMHOTUMU
CTpaHaMu, MetoLLUMK 6oraTtble NPUPOAHbIE pecypchl, 60/1ee LMPOKOe NPUMeHeHNe

nony4unn sogopog (cMm. The Use of Hydrogen for Inflation of Meteorological Balloons («IMpnmeHeHune
BOAOPOAa 4151 HaNOJSIHEHMUS METEOPONOrNYeCKIMX LWapOoB-NUI0TOB»)). NnaByyecTb (0bLLas
noabemMHas cuna) renus coctasnset 1,115 kr-m~3 npu gasnerHun 1 013 rfa n Temnepatype

15 °C. CooTBeTCTBYIOLLLEE 3HAYEHME AN YNCTOrO Bogopoaa coctaBaseT 1,203 kr-M=3, a ana
nocTynaloLLero B npoAaxy BOA0OPOAA 3Ta Liudpa HECKONbKO HUXe.

Cnepyet OTMETUTb, YTO B HacTodLLLee BpeMs Ha 6opTy CyAoB 60/blue He pa3peLlaeTcs
NCNonb30BaTb BOAOPOA B COOTBETCTBMMU C 06LMMN TpebGOoBaHUAMN TEXHUKN 6€30MacHOCTU
Ha Mope. [lononHuTe NbHblE pacxobl Ha UCMOb30BaHMe reqins A0/KHbl ObITb OLeHEHbI

B COMOCTaB/IEHUN C OMACHOCTbLIO /151 XXU3HU, @ Tak>Ke C AOMNOJIHUTENbHBIMU pacxoaamMu

Ha CTpaxoBaHue, eC/in TakOBOE MOXeT 6blTb OpraHn3oBaHo.

3a NCcKaYeHMeM TPaHCMOPTHBIX PacXo40B U TPYAHOCTEN TPaHCMOPTUPOBKM AOCTaBKa
okatoro rasa B 6annoHax aBnisetcs Hambonee yao6HbIM cnoco6om obecrneyeHns rasom
MeTeopoiornyeckmnx ctaHumn. OgHako Tam, rae pacxobl N TPYAHOCTU AOCTaBKM 6anioHOB
WCKI0YNTESIbHO BE/IMKK, UCMOJIb30BaHMeE Ha CTaHLUWM reHepaTopa Bogopoaa (cm. 8.6.3)

He JO/IKHO Bbi3blBaTb 601bLLIMX TPYAHOCTEN.

8.6.2 FasoBble 6an10oHbI

BeposATHO, Hanb6onee yao6HbIMM 415 O6LLErO NONb30BaHWUA SABASAIOTCA CTa/lbHbIE ra30Bble
6an1n10Hbl eMKOCTbIO 6 M3 rasa nog aasneHnem 18 MlMa (10 MIMa B Tponukax). OgHako npu
60/1bLLIOM pacxoje ras3a, HanpuMep, Ha CTaHUMAX PaAnNO30HAMPOBaHNSA, peKkOMeHayeTcs
ncnosib3oBatb 6ann0HbI 60/bLUEN EMKOCTU WIW PAA CTaHAAPTHbIX 6an10HOB, MPUCOEANHEHHbIX
nNpv NOMOLLM KO1EKTOPa K OA4HOMY BbINYCKHOMY K/ianaHy. 9TU Mepbl 3Ha4MUTe/IbHO yMeHbLuaT
TPYyAOEMKOCTb paboTbl nepcoHana. Yrobel He NyTaTb 6a/1710HbI C BOAOPOAOM C HannoHamu,
coaepxallMmm gpyrve rasbl, Clegyet okpalimMsaTb UX B 0COObIN LBeT (BO MHOTMX CTpaHax
NCMOJIb3yeTCa KPacHbIN). VX BbINYCKHblE BEHTU/IN AOMXHBI UMETb N1€BYI0 pe3bby, 4TOO6bl
OT/INYNTb NX OT 6ANINTOHOB C HEBOCM/TAMEHSIOLWMUMUCSA ra3amMn. bannoHbl 4ONXHbI ObiTb CHabXEeHbI
KO/INakamu A1 3alMTbl BEHTUIEN NPY NepeBo3kKe.

la3oBble 6a/1/IOHbI CleAyeT UCNbITbIBATb PEryAsSPHO C MHTEPBaaamMm OT ABYX A0 NATU NeT,

B 3aBMCMMOCTU OT AeMNCTBYIOLMX HALMOHA/IbHbIX MHCTPYKUMA. [lnd 3TOro nx Heo6xoammo
noasepratb BO34eNCTBMIO BHYTPEHHErO AaBJiIeHMA, MO KpaHe Mepe Ha 50 % npeBblwatoLero
Nx HopmasibHoe paboyee gaBJsieHne. banoHbl C BOAOPOAOM He A0/KHbBI MOABEpPraTbCs
HarpeBaHu1io, U B TPOMMKax UX C/iedyeT 3alMiuLatb OT NPAMOM COTHEYHONM paguaunu.
XenatenbHO, 4TO6bI OHM XPaHUINCH B XOPOLLUO BEHTUIMPYEMOM MOMELLLEHNWN, HTO MO3BONT
obecneynTb yaaneHne BOAOPOAA NMPU JIIOOOM yTeyke Hapyxy.
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8.6.3 FeHepaTopsbl BOAgOpoaa

Boaopoa MOXHO nony4aTtb Ha MeCTe, MCNOJIb3ys pa3InvHbIe TUMNbI FeHepaTopoB BOAOPOAA.
Bce reHepaTopHble yCTaHOBKM 1 CPeACTBa A1 XPaHeHUs BOAOPOAa AOKHbI ObITb
OTHYET/IMBO MAapKMpPOBaHbl U UMeTb COOTBETCTBYIOLLME NpeaynpeanTenbHble 3HaKn COracHO
HauMOHanbHbIM Npasuaam (Hanpumep, «3TOT arperaT COAEPXNT BoAOPOA»; «Bogopoa —
Bocnnamenstowminca ras — He kyputb — OTKpPbIThIV OFrOHb 3anpeLleH»). nga nponssoacTsa
BOAOPOAa B METEOPOJIONMYECKMX LLeNIX YCMELIHO NPUMEHSAETCS 3/1eKTPOAN3 BOAbI.

MeToz, OCHOBaHHbI Ha 3/1eKTPOnM3e BOAbl, NPUBJieKaTe/ieH BCAeACTBUE €r0 OTHOCUTENIbHO
6€30MNacHOCTU U yMePEHHbIX TEKYLLIUX PAaCXO0B, a Tak)ke HEKOPPO3UAHOW NpUpoAab
ncnonb3yeMblx BewecTs. 115 Hero TpebyeTcs anekTpoaHeprus. O6opynoBaHue aBnseTcs
[OCTaTOYHO C/IOXHBIM U AOJIKHO TLLaTeIbHO 06CyXunBaThCs; He0bxoaMMa AeTasbHas
exxeHeBHas npoBepka 3pheKTUBHOCTU paboTbl CUCTEM KOHTPOJIA 6e3onacHocTn. CoaepxaHue
MUHepasibHbIX BELLECTB B BOAE /19 31€KTPON3a LOMKHO OblTb HU3KUM.

boNbLWNMHCTBO XMMNYECKNX BeLWLeCTB, NCMOJIb3yEMbIX B APYTUX XUMUNYECKUX NpoLecCax

44 nonyvyeHna soaopoaa, ABAATCA OonacHbIMU, N HeO6XO,CI,l/IMO CKpynyse3Ho CO6)'|IO,C|,aTb
COOTBETCTBYHOLLME HALNOHA/IbHbIE TpeﬁOBaHl/Iﬂ N MHCTPYKUUKM no pa60Te C TakKnumMmm
BeLEeCTBAMU, BK/IIOYAA NPaBU/IbHbIE MAPKUPOBKU U NMpeaynpexaeHna. OHn Tpe6)/IOT
cneynanbHOro TpaHCNopTa, 0CobbIx YCNOBUAX XPaHEHNA N o6pau.|,eHV|9| C3TMM BeLeCTBaMy,
a TakXe nx yaaneHuA. MHorue n3 3Tux Bew,ecTs Bbi3blBalOT KOppo3uto, n nocie nx
MCMno/sib30BaHMA BbiNagaeTt ocagok. Ecam YKa3aHHbl€ peakKunun TulaTte/ibHbIM o6pa30M

HE KOHTPO/INPYIOTCA, TO OHU MOTYT NPUBECTU K BblAETTEHNIO M36bITOYHOrO TeMnaa nin
NoBbILLEHWNIO AaBneHnsa. MeTtaHon — agoBumTas Pa3HOBUAHOCTb CNPTAa; €CJZIN €ro BblNUTb, YTO
BO3MOXHO NMpn ncnojib3oBaHnn €ro imyamuy, 3)10)/I'IOTpe6}'IFHOLLI,VIMI/I CMMUPTHBIM, 3TO MOXET
NnpuBeCTN K CMEPTEZIbHOMY NCxXoay.

B yacTHOCTH, KaycTu4yeckas coa TpebyeT Ype3BblHallHOM OCTOPOXKHOCTM CO CTOPOHbI
oneparopa, KOTOpblli fJO/KeH 6bITb COOTBETCTBYIOLLMM 06pa3oM 3aLluLLLeH, 0OCOOeHHO rnasa,
OT KOHTaKTa He TO/IbKO C paCTBOPOM, HO U C Me/IKOW Mbl/1blo, KOTOPas MOXeT NOAHATLCA

npw 3aknajke TBepAOro Matepunana B reHepatop. [1pn HecyacTHOM c/lyvyae HeoO6Xx04MMO
UMeTb Noj PyKol dakoH C XXMAKOCTbIO /11 NPOMBbIBKU F1a3 U HEATPansyioLee BeLLecTBO,
Hanpumep yKkcyc.

HekoTopble N3 XMMUYECKUX peakLMin, UCMONb3YIOLWMNXCA NPKU 3TO paboTe, NpoTeKaloT Npu
BbICOKOM AaB/eHUN, U, C/iejoBaTeIbHO, BENIMK PUCK HECHACTHOrO cyyas. [eHepaTopbl BbICOKOTO
[laBJieHUs AOKHbI MPOBEPATLCS KaxAble iBa roAa nof AaB/jeHneM, Mo kpalHe mepe BABOE
npesbiwaowmm paboyee gasneHne. OHU A0MXKHbI 6bITb 06ecneyeHbl NpefoXpaHUTENAMU

Ans cépacbiBaHMS U3NULIHErO AaBneHus. [peaoxpaHntenn o6bl4HO NpeacTaBasfoT co60M
pa3pbIBHOM ANCK, U OYEHb BaXHO CTPOro cobsofaTh MHCTPYKLMIO NO 3KCMyaTaumm

B OTHOLUEHMW MaTepurana, pasMepa 1 popmbl ANCKOB, a Tak>Ke 4acTOTbl UX 3aMeHbl. [laxe npu
HaZleXXHOM npeaoxpaHuTese MoXeT NPOU30NTU BbIBPOC ropsiyero pacteopa. leHepaTtopbl
BbICOKOTO AaB/ieHUs cliefyeT TLLaTe/IbHO o4nLLLaTh A0 Nepe3apaaku, NOCKoIbKy OCTaTKK
npeablayLien 3aknaikm MOryT CyLLECTBEHHO YMEHbLUNTL 06bEeM reHepaTopa U1, C/iefoBaTesbHO,
yBenn4nTb paboyee AaBneHne 40 3HaYEHUS, NPEBbILLAIOLLErO NPOEKTHbINM 3anac NPOYHOCTU.

K COXaneHuto, rmapuna Kanbunma vy XKENe3ncTbin MaFHMVI, NnpenNMyLLeECTBOM KOTOPbIX ABIAETCA
OTCyTCTBUE HeO6XO,CI,l/IMOCTVI ncnonb3oBaHMA KayCTVI'-IeCKOf;I cojbl, ,OpOrn, NO3TOMY OHU MOTYT
NPUMEHATBLCA TOJIbKO A4 Cneuna/ibHbIX Ll,e)'lel\/'I. nOCKO)'Ibe 3TV ABa BEULECTBA BbITECHAIOT
BOAOPOA U3 BOAbI, UX HeO6XO,CI,VIMO XpaHuUTb B BOOOHENPOHUL,ae€MbIX KOHTeI\/'IHean. I'IpM
MCcnoJjib30BaHNN KaTa/in3atopoB HeO6XO,CI,VIMO no3aboTuUTbCs O TOM, 4YTOb6bI U36€eXaTb UX
3arpa3HeHusA.

Bce cuctembl npon3BoAAT ra3 noj AaBiae€HUEM, JOCTATOYHbLIM 14 HAaNOJ/IHEHUA obonoyexk.
O,CI,HaKO CKOPOCTb NO/1y4HEHUA Fra3a NP HEKOTOPbLIX Npoueccax (OCO6eHHO, npu 3}'IeKTpO)'IVI3e)
C/IMWLIKOM Mana, nras HeO6XO,CI,I/IMO NPON3BECTU U XPAaHNTb A0 TOro, Kak OH I'IOHa,CI,O6I/ITCFI, nméo
B C>kaTOM BUAE, nmbéo B rasrosibaepe.
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8.7 MUCNOJIb3OBAHUE BOAOPOAA U MEPDBI MPEAOCTOPOXXHOCTU
8.7.1 O6uwue cBeaeHUnA

Boaopoa MoxeT 1erko BOCMAaMeHUTLCS OT Masielillent UCKPbl; FOPUT OH MOYTU HEBUANMbIM
nnameHem. CMecb BO3yxa C BOAOPOAOM MOXET FOpeTh B LUMPOKOM AnanasoHe KOHLEeHTpauum
no o6vemy — o1 4 % 0 74 % (NFPA, 1999) — n B3pbiBaThCs Npu KOHUEeHTpauumn 18-59 %.

B nto60m cnyvae HaxoasaLwmiics no6n30CTy onepaTop MOXET MOJYYUTb CU/IbHBIE OXOIM BCeX
He3allMLLLEeHHbIX y4aCTKOB KOXMW, a NP B3pbiBe OTOPOLLIEH K CTEHE WX Ha 3EMJ/TIO U NONYHUTb
cepbesHble TPaBMbl.

MOXHO CBECTU K MUHUMYMY BEPOATHOCTb aBapWUii, yMEHBLUNTDb TSXXECTb NPOU30oLEeALLINX aBapuii
W yCTaHOBUTb CPeACTBA KOHTPOJIS U 3aLLUTbl 415 BbiiBAeHHbIx onacHocTen (NASA, 2019).
OpHako BonpocaM o6ecneveHns 6€30NacHOCTM 34aHNI, B KOTOPbIX NOYYatoT U XpaHAT
BOAOPOA, AN MJIOLLAA0K, FAe HAaMOHAIOT WM 3aMycKatoT apbl, He BCeraa yaensaercs
[OCTaTOYHO BHMMaHus (CM. clieayowmin pasgen). B yactTHocTu, Heo6xoaMMbl KOMMJIEKCHOE
obyyeHne N NOCTOSHHBIN TLWaTe/IbHbIA MOHUTOPWHT M MHCNEKLMSA, A5 TOro 4To6bl 06ecneymnTb
cobnogeHne onepatopaMmn COOTBETCTBYIOLLMX MPOLLEAYP.

MpenmyLecTBa aBTOMaTUYECKMX NYCKOBbIX YCTAHOBOK /19 3anycka wapos (cM. pa3aen 8.1.2)
3aK/1104at0TCA B TOM, YTO OHW Ha NpakTuke obecneymBatoT 3aLLUTy onepaTopa U MoryT
npefoTBPaTUTb NOJyYeHWe UM TPaBM 3a CHET TOTO, YTO ONepaTop He NPUCYTCTBYET TaMm, rae
HaxoAMTCs BOAOPOA.

Ba>kHbIM OoTnpaBHbIM MOMEHTOM AJ19 paCCMOTPEHNA Mep NPeAO0CTOPOXHOCTUN B o6pau.|,eva|
CBOAOPOAOM ABNAETCA co6mo,quV|e HallMOHa/IbHbIX CTaHAAPTOB N NPAKTUYECKUNX NpPaBul,
Kacarwmnxcsa noseageHna so B3prBOOI'IaCHOl\7I cpepe BOO6LLI,€. ﬂ,OI'IOJ'IHVITe)'IbHaﬂ Mchopmau,vm
O Mepax NpeaoCTOPOXHOCTN, KOTOpPbIE HeO6XO,EI,I/IMO CO6}'IIO,EI,aTb, COAEPXKUTCA B ny6nvn<au,1/|;|x,
NMNOCBALWEHHDbIX npo6neme OnacHOCTU B3pbiBa B 60}'Ile/ILI,aX M Ha page npon3soacCTB, rae
CywecTByOT I'IO,CI,O6HbIe I'Ip06}'IeMbI. OnepaTop HUKOrga He 40/1>)KeH OCTaBaTbCA B 3aKPbITOM
NnoOMeELWEHUN, TAe HaxXxoanTCa HanoJIHEHHaA o6os04Ka. ITa rnasa COAEPXUT N Apyrmne
pekoMeHaauunm no sonpocam 6e30MacHOCTU.

8.7.2 ﬂpoel('mposal-me nomMeLweHnsa Ansa pyvdHbiX 3anyCKOB U TeHepaTopoB
Bogopoaa

Mpu NpoekTMpOBaHUMN N CTPOUTENILCTBE 3A4aHNA HEO6XOANMO CO6/I0AaTb MECTHbIE
HOPMbI 1 NpaBu/ia, 0CO6EHHO NPU UCNOb30BaHMM Bogopoaa. OHuU BKAtOYaOT

ofnuncaHne NPOTMBOMOXaPHON apmaTypbl 3/1eKTPUYECKOro OCBELLEHUS, 3/1eKTPUYECKOro
060pyA0BaHMA AN5 B3PbIBOONACHON CpeApl, BEHTUNALMW NMOMELLEHWNIA CO B3PbIBOONACHOMN
Cpefow N NCNonb3oBaHMA 3aLWUTHbIX ycTpolicTs (The Use of Hydrogen for Inflation of
Meteorological Balloons).

Heobxoanmo cobaoaatb Mepbl NPeA0CTOPOXKHOCTH BO M3bexaHne HakonieHns cBo604HOro
BOAOPOAA U CTaTUHECKUX 3aPAA0B, @ TaK>Ke MOABAEHUS UCKP B IIOOOM NMOMeLLLeHUK, rae
Mony4aloT, XpaHAT AN NCNOJb3YIoT Bogopoa. Heob6xoanmo nsbexartb HakomnieHNs Bogopoaa
Aaxke B Cnyvae pa3pbiBa 060/7104KM B YKPbITUW NpK ee HanonHeHuu (The Use of Hydrogen for
Inflation of Meteorological Balloons).

Kak npaBuia, Tak U HOPMbl A0JIKHbI COAEPXKAaTb MOJIE3HYIO N HYXHYIO VIHqJOpMaLI,VIIO
B OTHOLWEHUNN NPOEKTHbIX peLIJEHVII\/'I OTHOCUTEJ/IbHO I'IOMGLLI,GHVIVI ans pa6OTbI cBogopoaom
Kpome TOro, OHM AOJI>)KHbl COOTBETCTBOBATb pEKOMeHﬂ,OBaHHOVI HaLl,I/IOHaJ'IbHOVI NpakTUKe.
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HauwnoHanbHas cnyx6a cTaHAapPTOB A0/1KHA OCYLLLECTBAATb PYKOBOACTBO NPOEKTUPOBaHMUEM
COOpY>XeHW ans paboTbl C BOJOPOAOM U NPOBEPKON 6€30MacHOCTU CyLLLeCTBYOLLNX
COOpY>XeHUM, 0COBEHHO B C/leyoLINX acneKTax:

a) onTMMasJibHOE pacnoioxeHne BOAOPOAHbIX CUCTEM;

b) orHecToikoCTb NpeaoXeHHbIX MaTepuanoB 1 UX COOTBETCTBME CYLLECTBYIOLLUM
TpeboBaHMAM;

C) Tpe60BaHVIFI K BEHTUNAULNOHHOMY o6opyp,OBaano, BKJ/TtO4as /IErkyto KOHCTPYKLU MO KPbILLN
ans obecneyeHus yAanedna soaopoaa y npoaykKToB B3pbiBa Hepe3 CaMyto BbICOKYHO
TOYKY 34aHNA;

d) cooTBeTcTBylOLLEE IN1EKTPOOGOPYAOBAHME U SNEKTPONPOBOAKA;
€) npoTuMBOMOXapHas 3awwuTa (OrHETYLIUTENIN U CUTHa/IbHbIE YCTPOIACTBA);

f) obecrneyeHne BO3MOXHOCTHU KOHTPO/14 onepatopoM HanoJIHEHUA 060/104KM BHE npeaenos
TOro nomMeuLeHna, B KOTOPOM OHa HalNMOJTHAETCA.

HEO6XO,CI,I/IMO NMPUHATb MEPbI K TOMY, 4TOObl CBECTU K MWUHNMYMY BO3MOXXHOCTb O6pa30BaHVIFI
MCKP B MOMELLEHUAX, TAe NCNOJIb3yeTCA BOAOPOA. |_|03TOMy nobas I/1eKTpn4eckaa cncrema
(BbIKJ'I roHaTesin, CBETUJIbHUKKN, OCBETUTE/IbHAA apMaTypa, 3)'IeKTpOI'IpOBO,CI,Ka) AO0J/1KHa OTBEYATb
Tpe60BaHVIFIM B3pblBOOI'IaCHOVI cpenbl (Hanpwmep, cneuunasibHble MCKPOHENPOHULLaeMbIE
BbIK/1l0O4aTE/IN, TEPMETU3NPOBAHHbLIE BO nsbexaHue O0ocCTyna Bo,u,opo,u,a) NN HaXoaANTbCA

3a npeagenamMmm sTnux I'IOMeLLI,eHI/IVI; B MPOTUBHOM C/ly4a€ PEKOMEHAYETCA TakKXXe OCBELLaTb
noMeuleHne 4epes3 okHa CBETU/IbHUKAMUN, HaXO4AUWNMUCA BHE STUX I'IOMeLLI,eHVIVI. Mo atnm xe
npun4ynHam nobble MCcnoJsibdyeMbl€ MHCTPYMEHTbI HE AOJ/1>XKHbI laBaTb UCKPY. O6YBb Ha6}'IIO,EI,aTe}'IFI
Tak>e He A0J1)KHa AaBaTb UCKPY NPU TPEHUU U CheayeTt obecneynTb COOTBETCTBYHOLLYIO
MOJTHUE3aLlnTy.

Mpu ncnonb3oBaHMM CUCTEM NOXapPOTYLUEHMA B 1060 YaCcT 34aHNA HEOOXOANMO YUNTbIBaTb
BO3MOXHYIO OMacHOCTb B TOM C/lyyae, eC/ii B NOMELLEHNN BCE eLlle NPUCYTCTBYeT BOAOPOS,
nocse TOro kak noxap 6bl1 notyweH. CnucreMbl 06HapyXeHUs Hann4nsa BOAOPOAA CyLLLECTBYIOT
M MOTYT UCMO/Ib30BaTbLCA, HaNpPUMep, A9 OTK/II0YEHUS 31eKTPOIHEPrnmn OT reHepaTopa
BOAOPOAA NPW ero KoHLeHTpaumm Ha yposHe 20 % Hu3Liero npejena B3pbiBOONAacHOM
KOHLLEHTpaL MK, a 3aTeM BKIOYEHUS APYrOro CUrHaAbHOro yCTPOMCTBA NPU KOHLLEHTPaL MK

Ha ypoBHe 40 % HU>XXHero B3pbIBOONACHOro npejena.

Bokpyr reHepaTopa, MeCT XxpaHeH1a N HanoJHeHnsa 06os104ek Ao/kHA 6bITb 0603HavYeHa
onacHas 30Ha, B TOM YMC/1e U B CUCTEMax aBTOMaTU3MPOBaHHOIO 3anycka, BXO/, B KOTOPYIO
pa3peLuaeTca TO/bKO NI0AAM B 3alMTHOM oaexae (cm. 8.7.4) u npu Hagnexalen
noAroToBke onepartopa.

8.7.3 Cratnueckue sapsaabl

OnacHocTb paboT, CBA3aHHbIX C HANOJIHEHNEM U 3anyckoM 060/104eK, MOXHO 3Ha4YUTENbHO
CHU3UTb MYTEM 3aLLUTbI OT CTaTUYECKMX 3aPAA0B NOMELLEHWIA, FAe HanoNHAIOTCA 060/104KM,
oaexAabl Habntogatens n camon 060s104KkK. Xopoluee 3a3eMsieHne o60pyaoBaHNs AN
nony4YeHns BOAOPOAaA U apMaTypbl, HaxXoAsALEeNCa B MOMELLLEeHUAX, FAe HanoJIHAT 060104KMY,
ABNSETCA yCMeLHbIM CpeACcTBOM 60pbObl CO CTaTUdYeckMMu 3apsagamu. CneunanbHble
aHTUCTaTMYeCKMe 3aXKUMbl Ha oAex /e HabntoaaTeneln MoryT yaansaTb 3apsaabl, obpasyloLnecs
Ha opexae (The Use of Hydrogen for Inflation of Meteorological Balloons).

C 3apsgamun Ha 060/104Ke CNPaBUTLCA TpyAHee. TkaHW, N3 KOTOPbIX M3roTaBANBaOT 060104KMY,
B 0COGEHHOCTUN YNCThIV TaTeKC, ABAAIOTCA O4eHb XOpOoLINMU n3onaropamn. Ctatnyeckume
3apsaabl o6pa3yloTca Toraa, Koraa ABa U30AnpyloLWwmMx Mmatepuana, conpukacatoLmxcs apyr

C APYroM, OTAeNAl0TCA OANH oT Apyroro. OfgHOKpaTHOe KacaHWe ofexabl Habnoaatens
MOXeT npusecTun k pa3psagy B 20 kB, 4To 6onee YeM JOCTATOYHO, /19 TOrO HTOObI NOAXEYb
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CMecb BO3/Jyxa C BOAOPOAOM, €C/IN 3TOT paspas NPonUCxoaunT B Buae 3 pekTUBHON NCKpPBI.
MoryT notTpeboBaTbCs MHOTME Hachbl, 415 TOro YTo6bl 3apaabl Ha 060104Ke NPOLLIU CKBO3b
TKaHb B 3€MJ110 UIN, ECTECTBEHHO, B OKPY>XaloLLWN BO3AyX. bblio Takxe ycTaHOBNEHO, 4TO NpU
pa3pbiBe 060/104KM paccioeHne TKaHN BAO/b pa3pbliBa MOXET AaBaTb UCKPbl, SIHEPIUA KOTOPbIX
fAoCTaTO4YHa AN TOro, 4ToObl NoAXeYb CMeCh.

O6pa3oBaHue 31eKTpoCTaTUIECKUX 3apPAA0B CledyeT npeAoTBpaLlaTh, a 06pa3oBaBLLMECs
3apsaabl — yaansaTb NyTeM 06pbi3rMBaHms BoAo 060/104KN BO BPEMS HaMOHEHUS, NOTPYKeHUs
060/104€eK B pacTBOP aHTUCTaTMKa (C BbICYLLIMBaHWEM unu 6e3 BbiCyLLIMBaHUS Nepes,
NCMo/b30BaHMEM), NOCPEACTBOM MCMO/b30BaHNS 060/104€K C aHTUCTaTUYECKOM 06aBKOM

B JlaTEKCE UK NyTeM 06/lyBa NOBEPXHOCTU 060/104KN MOHU3MPOBaHHbLIM BO3yX0OM. [pocToro
3a3eM/1EHMSA TOP/IOBUHbBI 060/104KM HEOCTAaTOUHO.

MakcrMManbHbIN 31eKTPOCTaTUYeCKNIA NOTEHLMas, KOTOPbI MOXeT 06pa3oBaTbCs

Ha NOBepPXHOCTN 060JI04KUN, YMEHbLLIAETCA C yBe/IMYeHNEM BAXKHOCTH, OAHAKO MacluTabbl 3TOro
3¢ pekTa Noka HeJOCTaTOYHO XOPOLLO YCTaHOBAEHbI. HekoTopble akCnepuUMeHTbI, NPOBeAEHHbIE
C HanosHeHHbIMKN 060104KaMn Maccoi 20 r, NoKa3blBatoT, HTO MPU OTHOCUTENBHOM BAAXHOCTH
BO3/yxa CBbiLLie 60 % npeAcTaBNAETCA MaJOBEPOATHLIM BO3HMKHOBEHWE UCKPbI C TaKOM
3Hepruemn, 4To oHa CMOXeET Bbi3BaTb BOCM/IaMeHeHNe CMeCu BOA0OPOAa C KUC/TOPOAOM.
CornacHo Apyrum akcnepumeHTam, COOTBETCTBYIOLLUI Npeaen OTHOCUTENIbHOM BAaXHOCTU
coctasnset ot 50 % fo 76 %. OfHaKo eCcTb U Takne uccneoBaHus, KOTOpble MOKa3biBaloT, YTO
NCKPbI C AOCTaTOYHON 3Hepruein MoryT BO3HMKaTb Aaxe npun 601ee BbICOKON OTHOCUTENBHOM
BNaXHOCTU. MOXHO NPeAnoioKnTb, YTO CTaTUYeCKNe pa3paabl MaloBEPOSATHbI NpuU
OTHOCUTE/IbHON BIaXKHOCTU, NpeBbilwatoLeli 70 %, oaHako nonaratbCs Ha 370 He cTouT (The Use
of Hydrogen for Inflation of Meteorological Balloons).

HacTtostenbHo pekoMeHayeTcA O6pr3FVIBaHVIe ob6onoyek TOHKOpaCI’IbI)’IeHHOI\/'I BO,CI,OVI,
NOCKOJIbKY CMa4nBaHUeE 1 3a3eMieHNE 060/104KKN npunBoaunT K yaane€HUo 60/bLIEN YacTn
CTaTU4YECKUX 3apAaAa0B C YB/IAXXKHEHHbIX yacTen NOBEPXHOCTU. O6pr3FVIBaTe}'II/I AOJIKHbI ObITb
CMPOEKTUPOBaHbI TaKUM o6pa30|v|, YTOObI YB/1aXXHATb KaK MOXXHO 60)'IbLIJ)/IO 4acCTb niowagn
060/104KN U 06ecrneymBaTb NOCTOSAHHbIN CTOK BOAbI C 060/104KKN Ha non. I'IpM 3aKpbITbIX ABEPAX
B/1a>KHOCTb BHYTPU MOMELLEHNA A1 HANO/IHEHUA 060/104eK MOXET noaHATbLCA Ao 75 % nnn
BblLL€, 4TO NPUBOAUT K YMEHbLUEHUNIO BEPOATHOCTU BO3SHUKHOBEHNSA UCKP, 06na,u,arou.|,|/|x
,D,OCTaTOLIHOVI 3HeprV|el‘/’| Ana Toro, 4YTOObI Bbi3BaTb BO3ropaHume. 3al'l)/CK ob6onoyek cneanyert
NpoOBOAUTbL Cpa3y Xe nocje npekpalleHna O6pr3FVIBaHVIFI N OTKPbITUA ,u,Bepe|7| NMNOMELLEHNA,

B KOTOPOM OCYLUECTBJ/IAETCA HAaNOJIHEHUE.

[ pyrve Mepbl N0 yMeHbLUEHUIO 06pa3oBaHUA CTaTUYECKUX 3apaA0B CBOAATCA K Cnefytolemy
(The Use of Hydrogen for Inflation of Meteorological Balloons):

a) nomeLleHune A0JIKHO 6biTb OCHALLEHO CUCTEMOW NOJIHOTO 3a3eMJIeHUS, NPUYEM BCS
apmatypa, obopyanoBaHue Ans NosyyYeHns BOAOPOAA U MOJTHUEOTBOS AO/KHbI UMETb
oTAeNbHOE 3a3eM/IeHMEe, KOTOPOe AO/IKHO COOTBETCTBOBATb HaLMOHaIbHbIM CTaHAapTam
AN 3a3eMNAI0LWMX n1eKTpoaoB. HeobxoamMMo npeaycMaTtpuBath yaaeHUe 31eKTpu4eckmx
3apaaoB C Nona;

b) nananabnopatenelt Heo6xoAMMO NPefyCMOTPETb MeCTa A1 CHATUSA CTaTU4eCKnX 3apsaoB;
C)  OKHa c/ieAyeT peryisapHoO npoTupaTb pacTBOPOM aHTUCTATHKa;

d) onepatopaMm He ciieqyeT HOCUTb OAEXAY U3 CUHTETUKU U U30/IUPYIOLLYIO O6YBb.
XopoLlel NpakTUKOM SBASETCSA HoweHne 06yBU, 4aCTUYHO NPOBOASALLEN INEKTPUYECTBO;

€) caeayeT CBeCTU K MUHUMYMY KOHTakT Habaoaatens ¢ 060/104KOM; 3TO MOXET 6bITb
AOCTUTHYTO MyTeM YCTaHOBKM YCTPOMCTBa HaMoOJIHEHWS Ha BbICOTE He MeHee 1 M OT nona.
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8.74 OOyueHue, 3alMTHas oAexXaa U CPeACTBa OKa3aHUs NepPBoOii NnoMoLLK

OnepaTtopbl AONXHbI PEryIApHO NPOXOANTb 0OyUYeHne No BONpocaM, CBA3aHHbIX C puckaMu
ob6palleHna c BogopoaoM. Bce anekTpoHHble ycTpolicTBa, Hanpumep cMapTdOHbI, AOXKHbI
HaxoANTbCS BHE 30HbI, rie NCNOJIb3yeTCs BOAOPOA,.

Hapnexaluyto 3alMTHYO ogexay ciedyeT HOCUTb BO BCEX CIyYasax NCMOo/ib30BaHWSA BOAOPOAa,
B X0/le BCex paboT, BKJIOHYas MPOLECChl ero noayyeHus, paboTy c 6anioHaMu, U npu
HanoJIHeHMN n 3anycke obonovek. Oaexaa foMKHA BKIOYaTb B Ce65 NErkMii OTHECTONKNN
nnaLy C KanioLWOHOM, U3rOTOBNEHHOMO U3 HECUHTETUYECKOr0, aHTUCTAaTUYeCKOro MmaTtepuana

N Macky ANS 3aLWUTbl HXHEN YacTu nLa, 3aLlMTHble 04KK, XJlonYaTobyMasKHble nepyaTku

1 nobyto pekoMeHA0BaHHYIO Ha MecTax orHectolikyto oaexay (The Use of Hydrogen for Inflation of
Meteorological Balloons).

HeobxoanMo MMeTb cpefCcTBa, Oka3aHUA NepBOi MOMOLLM, COOTBETCTBYIOLLME UCMNO/b3yeMOMY
o6opyaoBaHuio. OHM A0NXHBI BKAOYaTb CPeACTBa NEPBOW MNOMOLLLM NP OXOrax

n nepenomax. lNpu ncnonb3oBaHMM XMMUKATOB C/ieAyeT UMEeTb NOA PYKOW COOTBETCTBYIOLLME
HelTpanu3syioLLne pacTBOPbl, HANPUMEP IMMOHHYI0 KMCOTY, Ha CyHali 0XOroB KayCTU4eckomn
cofoi. JomkeH 6bITb B HaANYMK annapat A5 NPOMbIBKM [Na3, FoTOBbIA K HEMeA/IeHHOMY
ncnonb3osaHuto (The Use of Hydrogen for Inflation of Meteorological Balloons).
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