MHWHUCTEPCTBO PQCCHﬁCKOﬁ OEJIEPAIINUA TI0 JEJIAM FPA)KI[AHCKOIZI
OBOPOHBI, YPE3BBIYAMHBIM CUTY ALIAM N JIMKBUAAIMHN HOCJIEACTBHAN
CTUXHNUHBIX BEACTBHUU

TTPUKA3
18.06.2003 r. MockBa Ne 314

OO0 yTBep:KIeHUN HOPM MOoKapHOii 6e3onacHocTH ""OnpeaeneHne KaTeropuii NoMeeHui,
31aHUI U HAPY’KHBIX YCTAHOBOK M0 B3PHIBONOKAPHON U noxapHoii onacHoctu' (HIIB 105-03)

B coorserctBun ¢ ®@enepanbHbiM 3akoHOM OT 21 nekabps 1994 1. Ne 69-@3 "O mnoxapHOH
6ezomacaoctr” (Cobpanue 3axoHonmaTenscTBa Poccuiickoit @eneparum, 1994, Ne 35, cr. 3649; 1995,
Ne 35, ct. 3503; 1996, Ne 17, ct. 1911; 1998, Ned, ct. 430; 2000, Ne 46, ct. 4537; 2001, Ne 1 (4. I), cT.
2, Ne 33, (u. I), cr. 3413; 2002, Ne 1 (4. I), cT. 2, Ne 30, cr. 3033; 2003, Ne 2, cr. 167) u Ykazom
ITpesunenra Poccuiickoit ®eneparmm ot 21 centssops 2002 r. Ne 1011 "Bompocsl Munmcrepcrsa
Poccuiickoii @exeparyy 10 Jief1aM rpakJaHCKOH 000pOHBI, Ype3BBIYAiHBIM CHTYalUsIM 1 JINKBUIAIINN
nocnencTBri cTuxuitaeix Oenctuit” (Cobpanne 3akoHonaTenbeTBa Poccuiickoit @enepanum, 2002, Ne
38, ct. 3585) npukaspiBaio:

1. YTBepanTh mnpHiaraeMple HOPMBI TOXapHOWH Oe3omacHocTn "OmnpeneneHne KaTeTropHl
TIOMEICHUH, 3/[aHUH W HAapy)KHBIX yCTaHOBOK II0 B3pBIBOIIOKAapHOW M moxapHo# omacHoctn" (HITb
105-03).

2. Hacrosmmmii mpuka3 moBecTH 1O 3aMecTureneii MuHHCTpa, HadaJbHUKOB (PYKOBOIHTEIEH)
JIeTTapTaMEHTOB, HayaJbHHUKA [JIaBHOTO ympaBiieHHs ['0CyqapcTBEHHOW NMPOTHBOIOXKApHOH CITYXKOBI,
HAYaJIbHUKOB YIPABICHUH W CaMOCTOSTENBHOIO OTHeNna IeHTpambHoro ammapata MYC Poccuw,
HaYaJIbHUKOB PETHOHAIBHBIX LIEHTPOB 10 JIeaM TPaXIaHCKOH 00OPOHBI, YpEe3BBIYAHHBIM CHTYalMsIM U
JIMKBHUIALNH MTOCIEACTBUA CTUXUHHBIX OEJICTBUH, MTOKapHO-TEXHMYECKUX HAYYHO-MCCIIEOBATENbCKIX
1 00pa30BaTeNbHBIX YUPEXKICHUH B YCTAHOBICHHOM TIOPSIZIKE.

Mununctp C.K. Hoiiry



HOPMBbI IIO)KAPHOM BE3OITACHOCTH

ONPEJIEJIEHUE KATETOPUI1 TOMEIIEHWM, 3TAHUI 1 HAPY XKHBIX
YCTAHOBOK 110 B3PBIBOIIOKAPHOM U IMTOKAPHOM OITACHOCTH

HIIb 105-03

Pazpaboransl  IyaBHBIM  ympaBieHHeM [ 'OCyZapcTBEHHOW — NMPOTHMBOIOXKAPHOW  CIIYXKOBI
MunucrepctBa Poccuiickoit @enepannm 1o AenaM  TpaXIaHCKOW OOOpPOHBI, 4Ype3BBIYANHHBIM
CHUTyallssM W JIMKBUJAamuM rocienctBui  cruxuitaeix  OeactBuit (I'YITIC MYC Poceun) n
denepalbHBIM TOCYIApCTBEHHBIM yupexaeHueM «Bcepoccuiickuii opnena "3Hak Ilouera" HaywHO-
HCCIIE0BATENbCKII HHCTHTYT IPOTHBOIIOXKApHOH 000poHb» MunncrepcrBa Poccuiickoit deneparmm
[0 JelaM TPaKAaHCKOW OOOpOHBI, YPE3BBIYAWHBIM CHUTYalMsIM W JIMKBUAAIMHA TOCIEACTBHI
ctuxuitapix oexctuit (PI'Y BHUUIIO MUC Poccun).

BHeceHbl W TOATOTOBIEHBI K YTBEP)KACHWIO HOPMATHBHO-TEXHHYECKMM OTAEIOM [ JaBHOTO
ynpasnenus ['ocynapctBenHo# nporuBonoxapHoi ciryx0sr (I'YITIC MYUC Poccun).

[Mucemom Munrocta Poccru ot 26.06.2003 1. Ne 07/6463-FO]1 npu3HaHBI HEe HYKTAIOMIUMUCS B
TOCYJapCTBEHHON PErUCTPaIInH.

YrBepxaens! mpukazom MUC Poccun ot 18.06.2003 1. Ne 314,
JlaTa BBezieHUS B JIeiiCTBHE - C MOMEHTA OITyOIIMKOBAHHS.

Bsamen HIIb 105-95, HIIb 107-97.

HaCTOSIIIII/IC HOPMbI YCTAHABJIMBAKOT MCETOJUKY OHNPCACICHUA KaTeFOpI/Iﬁ HOMeIIICHI/Iﬁ u B,HaHI/Iﬁ
(I/IJ'II/I gacreit S,HaHI/Iﬁ MCKAY MPOTUBONOXKAPHBIMU CTCHAMHU - MOKAPHBIX OTCCKOB)1 MMPOU3BOACTBECHHOI'O
1 CKIaACKOro Ha3Ha4YCHUA I10 B3pBIBOHO)I(apHOI>’I u HO)KapHOﬁ OImaCHOCTH B 3aBHCHUMOCTH OT
KOJIMYECTBA U IMOXKAPOB3PBIBOOIIACHBIX CBOMCTB HaXOJAIIUXCA (06pamafom1/1xca) B HUX BCUICCTB H
MaTepraIoB C YUCTOM 0COOEHHOCTEH TEXHOIOTHYECKUX IpouecCoB pa3sMCIICHHBIX B HUX MMPOU3BO/ICTB,
a TAK)KC MCTOAUKY ONPCACIICHUA KaTeI‘OpPIfI HapYyKHbIX YCTAHOBOK IPOU3BOJACTBEHHOI'O U CKJIAACKOI'O
HElBH.’tl‘ﬂIeHI/ISI2 10 HO)KapHOﬁ OIIaCHOCTH.

! Jlanee o TEKCTY - MOMEIEHUH U 30aHUN
2 Jlanee 1o TEKCTy - Hapy)KHbIE YCTAaHOBKH

Mertoarka ompeneneHuss KaTeropuil MOMENICHHH M 3JaHUI IO B3PBIBONOXKAPHOM M MOXKAPHOU
OMAaCHOCTH JOJDKHA HCIOJIB30BAaThCS B IMPOEKTHO-CMETHOH M SKCILTYTallMOHHOM JOKYMEHTalUM Ha
3/1aHMs], TOMEIIEHNS U HAPYXKHBIE YCTAHOBKH.

Kareropun mnomemieHuii ¥ 30aHUN NOPEANpPUATAR M YUPEXKICHUH ONPENENIOTCS Ha CTaluu
MIPOEKTHPOBAHUS 3[JaHNI U COOPYKEHUI B COOTBETCTBUH C HACTOSIIIMIMU HOPMAMHU M BEIOMCTBEHHBIMHU
HOpPMaMH TEXHOJIOTMYECKOTO IIPOSKTUPOBAHMS, YTBEPKACHHBIMH B YCTAHOBICHHOM MOPSIIKE.

TpeboBaHus HOPM K HAPYKHBIM YCTaHOBKAaM JOJDKHBI YIUTBIBATHCS B TIPOEKTAaX HA CTPOUTENLCTBO,
pacumpeHne, peKOHCTPYKIMIO U TEXHUYECKOE TEPEBOOPYKEHUE, NTPU M3MEHEHUSIX TEXHOJIOTHYECKUX
MIPOLIECCOB W IIPH 3KCIUTyaTallud HapyXHBIX YCTAHOBOK. Hapsimy ¢ HacTOSIIMMH HOPMaMH CIEAYET
TaKXe PYKOBOJCTBOBATHCS MOJOKECHUAMH BETOMCTBEHHBIX HOPM TEXHOJIOTHYECKOTO ITPOEKTUPOBAHMUS,
Kacaroluxcs KaTeropupoOBaHMs HAPYKHBIX YCTAHOBOK, YTBEP)KICHHBIX B YCTAHOBJICHHOM IOPS/IKE.

B obmacti  OIEHKHM  B3pHIBOOMACHOCTH  HACTOSINME  HOPMBI  BBIIENIAIOT  KaTErOPHUH
B3pBIBONIOKAPOOIIACHBIX TTOMEIICHUH M 3JaHu{, Ooyiee neTanbHas KIACCH(HKAMUSI KOTOPHIX IO
B3pPBIBOONIACHOCTH W HEOOXOIMMBIC 3alUTHBIE MEPONPHUSTHS JOJDKHBI  PETJIAMEHTHPOBATHCS
CaMOCTOATENbHBIMU HOPMATUBHBIMH JTOKYMEHTAMH.

Karteropun momerieHuii ¥ 31aHWH, ONpEACICHHBIE B COOTBETCTBHM C HACTOSIIMMH HOPMaMH,
cllefyeT TPHMEHSTh JUIA  YCTaHOBJICHHWS HOPMAaTHWBHBIX TpeOOBaHMH 1O  00ECHEUEHHUIO
B3PBHIBOMIOKAPHOH W TOXKApHOW OE30MacHOCTH YKa3aHHBIX IOMEIICHHWH W 3JaHWH B OTHOIICHUH
IUIAHUPOBKM ¥ 3aCTPOMKH, 3Ta)XKHOCTH, IUIOLIAJCH, pa3MEIIEHHs ITOMEIIEHHH, KOHCTPYKTHUBHBIX
peLIeHIH, HHXEHEPHOTO 000pYAOBAHUSL.

Hacrosimume HOpMBI HE pacipOCTPaHSIOTCS:



Ha TIOMEIIEHWS W 3[aHus U MPOM3BOACTBA M XpaHEHHs B3PhIBYATHIX BemlecTB (nanee - BB),
cpezncTB MHUIMMpoBaHus BB, 3maHus u coopyxeHns, IpOEKTHPYEMbIE 110 CIEUaIbHBIM HOPMaM H
MIpaBUJIaM, YTBEPKAECHHBIM B YCTAHOBICHHOM IOPSIJIKE;

Ha Hapy)KHblEe YCTAaHOBKM MJJIs TPOW3BOJCTBA M XpaHeHus: BB, cpencts muummmpoBanus BB,
Hapy)XHbIE YCTaHOBKH, MPOCKTHUPYEMBbIC II0 CIICIHAIBGHBIM HOpMaMm M IpaBUIIaM, YTBEPXKICHHBIM B
YCTaHOBJICHHOM TOPsIKE, a TAKKE Ha OLIEHKY YPOBHS B3PBIBOOIIACHOCTH HAPYKHBIX YCTAHOBOK.

TepMuHBI W UX ONpENeNeHUS] NPUHATH B COOTBETCTBUM C HOPMATHBHBIMH JIOKyMEHTaMH II0
MIOKapHOW O€30MTaCHOCTH.

IMox TepmunaOoM «HapykHast ycTaHOBKa» B HACTOSIINX HOpPMax IIOHUMAETCS KOMIUIEKC arnapaToB U
TEXHOJIOTUYECKOTO 000pyIOBaHMS, PACTIONOKEHHBIX BHE 3aHUH, C HECYIIMMHU M OOCITYXHBAIOIINIMHU
KOHCTPYKIMSIMH.

1. OBIIME IMMOJIOKEHUSA

1. ITo B3pbIBONOXKAPHOU U MOXKAPHOM ONACHOCTH MOMEILIEHHUS OAPA3IENSIOTCS Ha KaTeropuu A, b,
Bl — B4, T u /I, a3nanus - Ha kareropuu A, b, B, I' u 1.

o moxapHOM ONaCHOCTH HapYXKHBIE YCTAHOBKU MOAPA3AEIAIOTCI Ha KaTteropuu A, b, B,, I, u /],.

2. Kareropuu B3pbIBONOKAPHOU U MOKAPHON OMACHOCTH MOMEILEHUHN U 3AaHUNA ONPEIEIIIOTCS IS
HauOoJiee HEONATONPUSATHOTO B OTHOIICHWH IIOXKapa WA B3phIBa IIEPHONA, HWCXOMS W3 BHIA
HaxOJIIMXCSl B ammapatax M MOMEIIECHUSX TOPIOYMX BELIECTB M MaTepUalioB, MX KOJIMYECTBA W
MIOYKAPOOIACHBIX CBOHCTB, OCOOEHHOCTEH TEXHOIOTHYESCKHIX TPOIIECCOB.

Kareropun mnoxapHO#l ONAcCHOCTHM HApPYKHBIX YCTAHOBOK OIPENENAIOTCS, HCXOAs U3 BHJIA
HaxOJIIMXCSI B HApY)KHBIX YCTAaHOBKAaX TOPIOYMX BEUIECTB M MATE€pPHAIOB, UX KOJIMYECTBA U
MIOYKAPOOTACHBIX CBOHCTB, OCOOEHHOCTEH TEXHOIOTHYECKHIX TPOIIECCOB.

3. OmpenencHre MOKapOOIACHBIX CBOWCTB BEIIECTB W MaTEPHAIIOB MPOU3BOINUTCS HA OCHOBAHWUHU
PE3Y/IbTAaTOB UCTIBITAHUM WJIM pACYETOB IO CTAHAAPTHBIM METOAMKAM C YUETOM NapaMeTpOB COCTOSHUS
(raBieHwMs, TEMIIEPATYPHI U T.1I.).

JlommyckaeTcss WMCIONB30BaHUE CIPABOYHBIX JAHHBIX, OMYOJMKOBAHHBIX TOJOBHBIMH HAayJHO-
HCCIICIOBATETILCKIMH ~OPTaHM3alisAMU B 00JAcTH TMOXKapHOW OE30IMacHOCTH WIIM  BBITAHHBIX
TocymapcTBeHHOM CITYy:KOOH CTAaHAAPTHBIX CIIPABOYHBIX TaHHBIX.

JomyckaeTcsi HMCHOJb30BAaHUE IIOKA3aTeNeil IMOXKAapHOM OMAacHOCTH I CMEcCell BEleCTB U
MaTepHaJIOB 10 HanOOoJIee OIMaCHOMY KOMIIOHEHTY.

2. KATET'OPAM IIOMEIEHUI IO B3PBIBOIIOKAPHOM U ITOKAPHOM
OITACHOCTH

4. Kareropmu MOMEIICHHWI IO B3PBIBONOXKAPHOH M TOXKAPHOH OMACHOCTH TPHHUMAIOTCS B
COOTBETCTBUH ¢ TaO. 1.

5. OmnpenerneHue KaTeTOPH TOMEMICHAN CIIEAYST OCYIIECTBIATh ITyTEM IIOCIEAOBATEIBHON
MIPOBEPKU MPHHAISKHOCTH IMOMEIICHHS K KaTerOpHsM, TPUBEICHHBIM B Tabn. 1, or BeIcmei (A)
Husmei (/).



Tabmmma 1

Kareropus nomemenns| XapakTepucTHKa BEIIECTB M MaTepHaIOB, HAXOAAIMXCS (00paliaonmxcs) B

IIOMELIEHUU
1 2
A I'oproune rasel, JIETKOBOCILIAMEHSIONIMECS >KUIKOCTH C TeMIepaTypoi

B3pBIBONIOXKApOOIIacHas |Berpimky He Oonee 28°C B TakoM KOJHMYECTBE, YTO MOT'YT OOpa3OBBIBATH
B3PBIBOONACHBIE MAPOTra30BO31YIIHBIE CMECH, NIPH BOCIUIAMEHEHHH KOTOPBIX
pasBUBaeTCs pacyeTHOE W30BITOYHOE JIABJIEHHE B3phIBA B IIOMEIICHHH,
npesbimatomee 5 klla.

BemectBa wu MaTtepuansl, CHOCOOHBIE B3pHIBATBCS M TOPETh  IPH
B3aUMOJIEICTBAU C BOJOM, KUCIOPOAOM BO3JyXa WM APYr C APYTOM B TaKOM
KOJIMYECTBE, YTO PACUYETHOEC HM30BITOYHOE MABJICHHE B3pHIBA B IMOMELICHUH
npesbiuaet 5 xlla

b l'oproune mbUIM WIM BOJOKHA, JIETKOBOCIUIAMEHSIIONIMECS JKUIKOCTH C
B3PBIBONIOXKAPOONACHAs | TeMnepaTypoil  BenblKM  Oonee  28°C, roproynme SKMIKOCTH B TaKOM
KOJIMYECTBE, YTO MOTYT 00OPa30BBIBATH B3PHIBOONACHBIE MbLIEBO3/YLIHBIE HIIU
NApOBO3AYIIHBIE CMECH, IPH BOCIUIAMEHEHMH KOTODBIX DPa3BUBACTCH
pacueTHOe M30BITOYHOE JABJIEHHE B3phIBA B MOMELIEHUH, NPEBHIIAIONIEE 5
klla

Bl - B4 I'oproune U TpyIHOrOproYne KHUIKOCTH, TBEPbIE TOPIOYUE U TPYIHOIOPHOUUE
MOKapoollacHbIE  |BEIlecTBAa M MaTepHajibl (B TOM YHCIE TBUIM M BOJIOKHA), BEIIECTBA M
MaTepHalbl, CHOCOOHBIE NPU B3aWMOACHCTBUM C BOJOH, KHCIOPOJOM BO3/1yXa
WM APYT C APYTOM TOJIBKO TOPETh, IIPH YCIOBHH, YTO MOMEILEHHUS, B KOTOPBIX
OHM MMEIOTCSI B HAJIMYUM WA OOpAaIIalOTCs, HE OTHOCATCA K KaTeropusiM A
i b

r HCFOpIO‘II/Ie BeIIeCTBA W MaATepualibl B TIOpsAYCM, pPACKAJICHHOM WA
pacCIiuIaBJICHHOM COCTOSIHUM, MPOLICCC O6pa6OTKI/I KOTOPBIX COIPOBOXAACTCA
BBIACJICHUCM JIYYHUCTOI'O TCIUIA, UCKP U INIAMCHH,; I'OPrOYUC Ia3bl, ;KUAKOCTU U
TBCPAbIC BCHICCTBA, KOTOPBLIC CXKUIAKOTCA WIW YTUIU3UPYIOTCA B KAa4YCCTBC

TOILINBA
pil| Heroproune BeecTBa U MaTepualibl B XOJIOAHOM COCTOSIHUU
[Mpumeuanme. Pa3znenenwe nomemennii Ha Kareropun Bl — B4 permameHTHpyeTCS NOMOXEHHSIMH,

M3JI0KCHHBIME B Ta011. 4.

3. METO/JbI PACYETA KPUTEPUEB B3PbIBOIIOKAPHOM OITACHOCTH
NOMEIIEHUI

Br10op 1 060cHOBaHMeE PACYETHOr0 BAPHAHTA

6. Tlpu pacuere 3HAYCHHH KPHTEPHEB B3PHIBOMOXKAPHON OMACHOCTH B KA4YeCTBE PACUYETHOTO
clieqyer BBIOMpaTh HauOoJee HEONArOMPUITHBIA BapuaHT aBapH WM MEPHOI HOPMalbHON padoThI
anmaparos, IIPU KOTOPOM BO B3PBIBE Y4acCTBYeT HAaUOOJbILIEE KOJIMYECTBO BEIICCTB HIIM MaTEePUAJIOB,
Han0OoJIee OMACHBIX B OTHOLICHHUH TIOCIIEICTBUI B3PhIBA.

B cnydae ecnu MCIONB30BaHUE PACUSTHBIX METOIOB HE IPE/ICTABIISCTCS BOSMOXKHBIM, OITYCKACTCSI
OIpeNieTICHUE 3HAYCHUI KPUTECPUECB B3PHIBONOKAPHOW OIACHOCTH HA OCHOBAHUH pE3yIIbTaTOB
COOTBETCTBYIOIMX  HAYYHO-HUCCIICAOBATENBECKUX pPaboT, COrNIACOBAaHHBIX W YTBEPXKACHHBIX B
YCTaHOBJICHHOM TOPSIIKE.

7. Konmm4ecTBo OCTYNHBIINX B MOMEIICHHE BEIECTB, KOTOPBIE MOT'YT 00pa30BaTh B3PHIBOOIIACHBIE
ra30BO3IYIIHEIC MJIH TaPOBO3IYIIHBIC CMECH, ONPEAEIIETCS UCXO I U3 CICAYIOMNX MPEANOCHUIOK:

a) MPOUCXOJIUT pacueTHast aBapHs OMHOTO M3 aNlapaToB COMNIACHO II. 6;

0) Bce CofIep)KUMOe arapaTa MOCTyaeT B IIOMELICHNUE;

B) TPOHMCXOJHUT OJHOBPEMEHHO yTEUYKa BEIIECTB W3 TPYOONPOBOJIOB, MHUTAMOMIMX aNmapar Io
OpsIMOMY H  OOpaTHOMY IIOTOKAaM B TEYCHHE BPEMEHH, HEOOXOIUMOro JUIsl OTKIIOYCHHUS
TpyOOIPOBOIOB.

PacueTHOe BpeMsi OTKIFOYEHHS TPYOONPOBOJOB ONPEACNACTCS B KaXKAOM KOHKPETHOM CIlydae
HCXOJIsl U3 PeasbHON OOCTAHOBKU M JTOJDKHO OBITh MUHHUMAJIBHBIM C YY4€TOM IACIIOPTHBIX JaHHBIX Ha
3alOpHbIE YCTPOUCTBA, XapaKTepa TEXHOJIOTHYECKOTro MPOoLiecca U BUia PacueTHOH aBapui.

PacueTHOE BpeMs OTKIIOUSHHUS TPYOOIPOBOAOB CIEAYeT IPUHAMAThH PABHBIM:




BpEMCHH CpalaThbiBaHHUsS CHCTEMBI aBTOMATHKA OTKIIOUCHHS TPYOOIIPOBONIOB  COTJIACHO
MIACTIOPTHBIM JTAHHBIM YCTAHOBKH, €CITM BEPOSTHOCTh OTKA3a CHCTEMBI aBTOMATHKU HE TPEBHIMIACT
0,000001 B rox nm obecriedeHO pe3epBUPOBAHKE €€ HIIEMEHTOB;

120 c, ecaum BepoATHOCTb OTKa3a cucrembl aBromaTuku mpesbimaer 0,000001 B rog u He
00ecIIeueHO pe3epBUPOBAHIC €€ IJICMEHTOB;

300 c npu py4yHOM OTKJIFOUEHHUH.

He nomyckaercss MCnonp30BaHUE TEXHUYECKHUX CPEACTB IS OTKIIOYCHHS TPYOOIIPOBONOB, JUIS
KOTOPBIX BPeMsI OTKITFOUCHUS MPEBHIIACT MPUBEICHHEIC BEIIIC 3HAYCHHS.

[Mon «BpeMeHeM cpabaThHIBaHHUSA» U «BPEMEHEM OTKIIOUCHHUS» CIENYyeT MOHUMATh MPOMEXKYTOK
BPEMCEHHU OT Hadalla BO3MOXKHOT'O MTOCTYIDICHUS TOPIOYETO BEIIECTBA U3 TpyOompoBoma (mepdoparms,
pa3phIB, H3MCHEHHE HOMHHATIHHOTO JABJICHUS W T.I.) JO IOJHOTO TPEKPAIICHHs TOCTYIUICHUS Tras3a
WIH SKAAKOCTH B TOMEIICHUE. BBICTpOeicTBYIONINE KIAaHbI-OTCEKATENN TOJDKHBI aBTOMATHUECKU
MIePEKPHIBATH ITOIA9y Ta3a WK KUAKOCTH TIPH HAPYIIICHUH 3ICKTPOCHAOKESHUS.

B HCKITFOUATENBHBIX CTyYasiX B YCTAHOBICHHOM TIOPSIKE JTOITYCKACTCs MPEBEIICHIE MTPUBEICHHBIX
BEIIIIC 3HAYCHUN BPEMEHHU OTKIIFOUCHHS TPYOOIPOBOJOB CHEIUANEHBIM PEIICHUEM COOTBETCTBYIOIINX
(denepambHBIX MHUHHCTEPCTB H JAPYTHX (enepaidbHBIX OPTraHOB HCIIONHUTEIFHONW BIACTH IIO
cormacoBaHuio ¢ [locroprexHamzopom Poccuum Ha TOIKOHTPONBHBEIX €My TIPOW3BOJACTBAX U
npexnpustasix 1 MUC Pocenw;

I') TPOUCXONUT WCHAPCHHE C TIOBEPXHOCTH PA3JMBIICHCS XUIKOCTH; IUIOMANb HWCHAPEHUS TpH
pa3muBe HA TION OIpeensercs (MPH OTCYTCTBHH CIIPABOYHBIX JAHHBIX) MCXOIS M3 pacyera, 9rto 1 I
cMeceld W pacTBopoB, comepxkammx 70 % m MeHee (IO Macce) pacTBOpHTENEH, pasmuBaceTcs Ha
wiomazy 0,5 M%, a OCTAIBHBIX KUAKOCTEH — Ha 1 M 110J1a [IOMELICHHSL;

II) TIPOMUCXOJUT TaKKe HCIIAPCHHE >KUIKOCTH W3 EMKOCTEH, SKCIUIyaTHPYEeMBIX C OTKPBITHIM
3epKaJIOM KUAKOCTH, M CO CBEKECOKPAICHHBIX TIOBEPXHOCTEH;

€) JUTUTEIIEHOCTh MCIAPSHS KUIKOCTH TIPHHUMAETCS PAaBHON BPEMEHH €€ IOJIHOTO HCTIapeHus, HO
He 6oiee 3600 c.

8. KommgecTtBO THUTH, KOTOpPOE MOXET 00pa30BaTh B3PHIBOOMACHYIO CMECh, OINPENENIeTCS W3
CIIEAYIONIHNX TIPEMTOCHIIOK:

a) pacyeTHON aBapWM MPEANISCTBOBAIO IBUICHAKOIUICHHE B IPOW3BOACTBEHHOM IIOMCIICHHH,
MIPOMCXOIAIICE B YCIOBHIAX HOPMAIBHOTO PEeXUMa paboThl (HAapuMep, BCICACTBUE ITBUICBBIICICHIS
W3 HETEPMETHYHOT0 TIPOU3BOACTBEHHOI'O 000D YAOBAHHS );

0) B MOMCHT pacyeTHOW aBapWy MPOM3OIUIA IUIaHOBas (PEMOHTHBIC Pa0OTHI) WM BHE3aIHAS
pasrepMeTH3anusl OJHOTO W3 TEXHOJOTMYECKHX aIapaToB, 3a KOTOPOW IIOCIEHOBAN aBapHUHBIN
BEIOPOC B TMIOMEMICHUE BCEH HAXOUBILICHCS B alapaTe MbUTH.

9. CBOOOMHBIII 00BEM TOMEHICHHUS ONPENEIAETCS KaK Pa3HOCTh MEXIY OOBEMOM TIOMCIICHHUS U
00bEMOM, 3aHMMAEMBIM TEXHOJIOTHYECKUM oOopymoBaHueM. Ecmu cBOOOmHBI 00bEM MOMEIICHUS
OTIPENICIIUTh HEBO3MOXHO, TO €r0 JOIMYCKaeTCs MPUHUMATE YCIOBHO paBHBIM 80 % reoMeTpudecKoro
00BEMA TTIOMEIIIEHN .

PacyeT M30bITOYHOI O 1aBJIeHHs B3PbIBA /I TOPIOYNX I'a30B, NapoB
JIETKOBOCILIAM € HAIOLIMXCSI U TOPIOYHX KHIKOCTEi

10. U36sITouHOE maBieHWE B3pbIBa AP I WHIUBUIYAJIbHBIX TOPIOYHX BEIIECTB, COCTOAIINX U3
aromoB C, H, O, N, C1, Br, I, F, onpenensiercs mo popmymne

mZ 100 1
AP = (P = B)jre— 2 M
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rae Pmax — MAaKCUMaJIbHOC HaBJICHHUC B3pbIBa CTCXI/IOMeTpI/ILIeCK()ﬁ ra30BO3,HyHIHOI>i HIIn

MIApOBO3IYIIHOM CMECH B 3aMKHYTOM 00BEMeE, OPEALIIiEMOe SKCIEPUMEHTAIBHO HITH 110 CIIPABOYHBIM
JTAHHBIM B COOTBETCTBHH C TpeOoBaHWSAMH II. 3. IIpy OTCYTCTBMM AaHHBIX JOIYCKAaeTCsl MPUHUMATh
P, paBabM 900 klI1a;

Py — navansHoe naBnenue, klla (nomyckaercs npuaumats pasHbM 101 kI1a);

m — wmacca roprouero raza (I'T) wmmm mapoB serxoBocruramenstomuxcst (JIBXX) m roproumx
sxkuakoctert (I7K), BeImemux B pe3yabraTe pacueTHON aBapuM B MOMeIIeHHe, Berauciasemas mist [T
o opmyte (6), a st mapos JIBXK u IK no dpopmyne (11), r;

Z — ko3 uImeHT yJacTusi TOPIOYEro BO B3PHIBE, KOTOPBI MOXKET OBITh pacCUyMTaH Ha OCHOBE
XapakTepa pacrnpeeseHus ra3oB U 1apoB B 00beMe MOMENISHHUsI COTJIACHO NPUIIOXKEeHHI0. JlomycKaeTcs
NIPUHAMATH 3HaueHne Z 1o 1adi. 2;

V.., — CBOGOIHBII 00BEM IOMEIICHHSL, M ;

P-.n — TIOTHOCTB I'a3a WK I1apa IPY PacdETHOM TEMIIEPATYPE £, KM, BRIUHCIISIEMAs IO hopMyIie
- M @)

V,(1+0,00367 -¢,)’

pe,n

rae M— MorsipHast macca, Kr-KMOJH,'l;



Vy — MONBHBII 00beM, paBHBIH 22,413 M3-KM0JIL'1;
t, — pacueTHas Temneparypa, °C. B kadecTBe pacueTHOW TeMIEpaTypbl CleJyeT NPHHUMATb
MaKCHMaJIBHO BO3MOXHYIO TEMIIEpaTypy BO3/AyXa B JaHHOM IIOMCIIEHHMH B COOTBETCTBYIOLICH
KIMMATHYECKON 30HE MM MaKCHMAJIbHO BO3MOXKHYIO TEMIIEpPATypy BO3AyXa IO TEXHOJIOIMYECKOMY
peryiaMeHTy ¢ y4eTOM BO3MOXKHOT'O ITOBBIIICHHUS TEMIIEPaTyphl B aBapuitHol cutyarmu. Ecim takoro
3HAYEHUs PACYETHOH TeMmmepaTyphl #, MO KaKUM-TMOO TIPUYMHAM ONpPENENNTh HE YJaercs,
JIOIyCKaeTcsl MpUHUMAaTh ee paBHOH 61°C;

Ccr — crexunomerpuueckast koHuenrpamust I'T wmm mapos JIBX u K, % (00.), Beraucisiemast mo

¢dopmyne

c 100 3)
CcT — s
1+4,84-B
Tae B =n,. + g —hxy _No CTEXHOMETPHYCCKUN KOA(DPUIUEHT KHCIOPOAa B PEAKIIUK CTOPAHUS;
4 2
ne, Ny, No, ny— uancino atoMoB C, H, O u rajion10B B MOJIEKYJI€ TOPIOUETO;
K, — xo3ddurmueHT, yIUTHIBAIOMMN HETEPMETHYHOCTh IOMCHICHHUS U HeaaunabaTHIHOCTh

mpolecca roperus. Jlonyckaercss IpuHUMaTh K, paBHbIM 3.

Tabmmma 2

Bun roprodero Bemectsa 3HaueHue Z
Bogopog 1,0
["oproune rassl (kpomMe BOJOpOJia) 0,5
JlerkoBocCIUIaMEHSIOIIMECS. U TOPIOUHE KUIKOCTH, HATPEThIE 1O TEMIIEPATyPhl BCIBIIIKH 03
U BBIIIE ’
JlerkoBoCIUIaMEHSIIOIIMECS. W TOPIOUME JKUAKOCTHU, HArpeThleé HIXKE TEMIIEpaTyphl 03
BCITBIIIKY, ITPY HAIMIAN BO3MOKHOCTH 00pa30BaHUS a3p030JIsi ’
JlerkoBoCIUIaMEHSIIOIIMECS. W TOPIOUME JKUAKOCTHU, HArpEThleé HIXKE TEMIIEpaTyphl 0
BCITBIIIKH, TIPA OTCYTCTBUU BO3MOXXHOCTH 00pa30BaHUS a3PO30JIsI

11. Pacuer AP 11l ”HIUBUAYAIIBHBIX BELIECTB, KPOME YNOMSHYTHIX B 1. 10, a Taxoke 11 cmecel
MOXeET OBITh BBINOIHEH 110 hopMyIe

_m-H,-PyZ 1
_chg'pg'Cp'YWOKH’

4)

rae Hr — Temora cropanus, I[)K-Kr'l;

s — IUIOTHOCTH BO3/IyXa JI0 B3PhIBA IIPH HAYAIBHOM Temnepatype Tj, Kr-M™;

C, — TENI0EMKOCTh BO3/1YyXa, Jxr™ K™ (nomyckaercs npunmMath pasHoi 1,01-10° I kr'-K™);

Ty — HauanbHas TemnepaTypa Bo3ayxa, K.

12. B ciryqae oOpamieHus B TOMEIIEHNH TOPIOYHX T'a30B, JETKOBOCILIAMEHSIOLINXCS HIIM TOPIOYNX
JKHJKOCTEH TP ONpeJeNieHHH 3HadeHUsl Macchl m, BXomsmeid B ¢opmyns! (1) n (4), momyckaercs
YUUTHIBaTh paboTy aBapUiHONW BEHTWISLMH, €CIM OHA O0ECIeYeHa pPE3epBHBIMHM BEHTWISITOPAMH,
aBTOMATHYECKUM ITyCKOM TP  MPEBBINEHUHM TpENesbHO  JOMYCTUMOH  B3pBIBOOE30IACHOM
KOHIIGHTPAILlMA W 3JIEKTPOCHAOXEeHHEM Mo MepBoil Kareropuwm HaaexHoctH (IIYD), mpu ycnoBun
PAacIONOXKEHUsT YCTPONUCTB ISl YAAICHHUS BO3yXa M3 MOMELICHHS B HETIOCPEICTBEHHOW OJIM30CTH OT
MECTa BO3MOKHOH aBapuH.

IIpu »TOM Maccy m TOPIOYMX Ta30B HWIM NAapoB JIETKOBOCIUIAMEHSIOIUXCA WM TOPIOYUX
JKHJKOCTEH, HarpeThIX J0 TEeMIIepaTypbl BCIBIIKHA M BBIIIE, ITOCTYMHBIIMX B OOBEM IOMELIECHUS,
crletyeT pa3aenuTh Ha ko ¢unuent K, onpenensieMblid o ¢popmyie

K=A4T+1, 5)

e A — KpaTHOCTb BO3yX000MEHa, CO3aBAEMOT0 aBAPHITHON BEHTHIISIHEA, C '

T — HOpOoAOKUTENBHOCTh MOCTYIUIEHUS TOPIOYMX Ta30B U MApoB JETKOBOCIUIAMEHSIOINXCA U
TOPIOYHX XHUAKOCTEH B 00bEM ITOMEIIeHHS, ¢ (IPUHIUMAETCS 110 1. 7).

13. Macca m, Kr, IOCTYNMBIIETO B IOMEIIECHUE IIPH PACUETHOW aBapHU rasa, ONpeAenseTcs IO
bopmyne

m=Va+Vr)pr Q)
rne V, — o0beM rasa, BEIIICALIETO U3 anapara, M ;

V7 — 00beM Tra3a, BBIIIEAIIEr0 U3 TPYGOPOBOIOB, M.

ITpu sTOM

V,=0,01P,V, @)
rae P; — naBieHue B anmnapare, klla;

V — obbeM armapara, M’;




Ve=Vir+ Vor, (8)
e V7 — 00beM rasa, BHIIC/IIEro 13 TPYOOIPOBO/IA 10 €ro OTKIIOUESHHS, M)
V7 — 00BeM rasa, BBILIE/IIET0 H3 TPYOOIPOBO/Ia MOCIE ero OTKIIOYEHHS, M ;
Vir=qT, ©)
g — pacxoj Ta3a, OINpPEHCNICMBIi B COOTBETCTBHHM C TEXHOJIOTHMYCCKHM pETJIAMEHTOM B
3aBHCHMOCTH OT JIaBJICHHS B TPYOONPOBOJIE, €I0 AUAMETPA, TEMIIEPATyPhl Fa30BOi CPEIBI M T.1., M>-C '}
T — Bpems, ompenensieMoe 1o 1. 7, ¢;

VZT=O,01-n-P2(r12-L1+F22'L2+~~+”n2'Ln): (10)

rae Pg — MAaKCHUMaAJIbHOC 1aBJICHUEC B pr601'[p0BOI[e IO TCXHOJIOTHICCKOMY PCIJIaMCHTY, KHa,

¥ — BHYTPEHHHUH paJiyc TpyOOIpOBO/IOB, M;

L — nnvHa TpyOONpOBOIOB OT aBapHIHOTO amlmapaTa JI0 3a/IBIKEK, M.

14 Macca napoB JKHUIAKOCTU m, HNOCTYIMBHIMX B IMMOMCHICHUC IIPpU HAJIWYUHU HCECKOJIBKHUX
HUCTOYHUKOB MHCIIAPCHUA (HOBerHOCTL paSJ’IHTOﬁ JKUAKOCTH, IOBEPXHOCTb CO CBCIKCHAHCCCHHLIM
COCTaBOM, OTKPBITbIC EMKOCTH U T.H.), OIPEACIIACTCA U3 BBIPAKCHUA

m = my + Moy + Meg.orp.s (11)
rae mp — Macca KUAKOCTHU, UCITAaPUBHICHUCS C TIOBECPXHOCTHU PA3JINBA, KT';

Mgy — MacCa XUAKOCTH, HCHapHBHICfICS[ C HOBerHOCTCfI OTKPBITBIX eMKOCTeﬁ, KT,

mm_lmp — Macca XHUJKOCTH, HCHapHBmCﬁCH C HOBCpXHOCTefI, Ha KOTOPBIC HAHCCCH HpPIMeHHeMLIfI
COCTaB, KT.

ITpun sTOM Kaknoe u3 ciaaraembix B popmyne (11) onpenensercs no popmyie

m=WF,T, (12)
e W — HHTEHCHBHOCTb HCIIAPEHHS, KI-C ' -M
F,, — IUI0Mma/1b UCIIAPEHHs, M>, Onpe/enseMas B COOTBETCTBHU C 1. 7 B 3aBHCHMOCTH OT MAccChl

JKHUIKOCTH 1, BBIIICIICH B IIOMEIICHHUE.

Ecnu aBapuitHas cuTyainusi cBsi3aHa C BO3MOMKHBIM IOCTYIUIEHHMEM S>KHUAKOCTU B PACHBbUIEHHOM
COCTOSIHWH, TO OHA JTOJDKHA OBITH ydreHa B (opmyne (11) BBemeHHEM NOTOMHUTEIHHOTO CIaraeMoro,
YYUTHIBAIOMIETO OOIIYI0 MAacCy TOCTYIHBIIEH >KHIKOCTH OT PACIBUISIONINX YCTPOHCTB, UCXOII U3
MIPOIOIDKUTEITHPHOCTH UX PadoT.

15. Macca m,, KT, BBIIIEIIIEN B HOMEIIECHUE KUIKOCTH ONPEJENIETCS B COOTBETCTBHU C II. 7.

16. lHTEHCHBHOCTB UCTIapeHusT W ompenensercs 10 CIPaBOYHBIM M SKCIIEPUMEHTATBHBIM TaHHBIM.
Jns HeHarpeThlX BbILIE TeMIepaTypsl OKpyxkaromeil cpeasl JIBXX npu oTcyTcTBHM JTaHHBIX
JIOITyCKAETCSl pacCUUTHIBAThH W 110 hopmyre

w=10°"nM P, (13)
rae n — KO3(1)(1)I/IHI/ICHT, HpHHHMaeMLIﬁ 110 Ta6J'I. 3 B 3aBUCUMOCTHU OT CKOPOCTU U TEMIICPATYPbI
BO3AYHIHOI'O IMTOTOKAa Ha/l MOBEPXHOCTHbIO UCTIAPCHUA
P,L — JABJICHUC HACBIMICHHOI'O IMapa Ipu pacquHoﬁ TeMIepaType XKUIKOCTH tp, OoIpeaciasaeMoce 1mo
CIIPABOYHBIM JAHHBIM B COOTBCTCTBHU C Tpe6OBaHI/I${MI/I II. 3, KHa.

Tabmuua 3
CxopocTh BO3AymHOro | 3gayenue kodhduuuenrta 7 upu remueparype ¢, °C, BO34yxa B IOMEIEHHH
MOTOKA B IOMEILICHUH, 10 15 20 30 35
M-c’!
0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 5,7 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

Pacuer u30bITOYHOrO NaBJICHNs B3PbIBA VISl TOPIOYHUX NbLIEH

17. Pacuer u3ObITOuHOrO namieHus B3peiBa AP, klla, mpom3Bomutcs mo Qopmyne (4), rme
ko3 unmeHT Z ygactus B3BEIICHHON TBUTH BO B3PHIBE PACCUUTHIBACTCS O (hOpMYyIIe
Z=0,5F, (14)
rae I’ — maccoBast 10Jis1 YaCTHI] IIUTH pa3MEpPOM MEHEE KPUTHUUECKOIO, C IMPEBBIILIEHHEM KOTOPOIo
a9POB3BECh CTAHOBUTCS B3PBIBOOE30MACHOM, T.€. HECITOCOOHOM pacmpOCTpaHATh IwiaMs. B orcyrcTBUe
BO3MOHOCTH MOJIY4€HHS CBEJICHUH JIJIs1 OLIEHKU BEJIUUYMHBI Z AonycKaeTcs npuHuMarh Z = 0,5.
18. PacuerHas Macca B3BCHICHHOW B OOBEME IOMEIICHHS IBUTH /1, KI, OOpa3oBaBIICHCS B
pe3yabTaTe aBapUiHON CHUTYAIINH, ONpeersieTcs mo hopMyme
m = Mg, + My, (15)
T/I€ Mg, — pacyeTHas Macca B3BUXPUBLIEHCS MbUIH, KT




M, — pacUeTHasl Macca MbUIY, TOCTYIMBLIEH B IIOMELICHHE B PE3Yy/IbTAaTe aBAPUIHON CHUTyaluH,
KT.

19. PacuerHast Macca B3BUXPHBILCHCS TIBUTH /1,4, OTIPEACIISIETCS TI0 PopMyIie

Mgy = Koz My, (16)

rne K,; — 7105 OTIOXHUBIIEHCS B TOMEIIEHWH IIBUIM, CIOCOOHOW IIepeHTH BO B3BEIICHHOE
COCTOSIHUE B pe3yJIbTaTe aBapUHHON cUTyanuu. IIpm OTCYTCTBHM 3KCHEPUMEHTANIBHBIX CBEICHHUN O
BenuunHe K, nomyckaercs nonarate K, = 0,9;

m, — Macca OTI0KUBLIEHCS B IOMEIEHNHN IIBUIH K MOMEHTY aBapuH, KT.

20. PacderHast Macca IbLIY, IOCTYNMBIIEH B MOMEIIEHNE B PE3YIIbTATEe aBAPUMHON CUTYALUH, Mg,
ompenensercs 1mo Gopmyre

Mae = (May + ¢ DK, 17)
rae m,, — Macca ropfoqef/i BTN, BI)I6paCLIBa€MOI71 B IIOMECIICHUEC U3 annapaTa, KT
q — HpOI/IBBOI[I/ITeJ'IBHOCTL, C KOTOpOﬁ HpOHOJ'DI(aeTCH HOCTYHJ'IGHI/IC IIbUICBUHBIX BEIICCTB B

aBapHUIHBIIN ammapat Mo TPyOOIPOBOJaM JI0 MOMEHTA HX OTKITFOUCHUS, Kr-c'l;

T — BpeMs OTKITIOUEHWS, OIpenesieMoe o .7 B), ¢;

K, — xoadurmeHT MpIIeHNS, TPEACTABISIONINN OTHOIICHNE MacChl B3BEIICHHOW B BO3AYX€E ITBUTH
KO BCEH Macce IMbUIY, MOCTYNHBILEN U3 anmnapaTa B moMelieHue. IIpyu oTcyTcTBUM SKCIIEPUMEHTATbHBIX
CBeZIeHU 0 BennunHe K, TomycKaeTcs mojararh:

JUIS TIBUIEH ¢ AucnepcHOCThIO He MeHee 350 mkm — K, = 0,5;

JUIs TIbUIEH ¢ aucniepcHocThio MeHee 350 mxm — K, = 1,0.

Benmmauna m,, npruHIMAaeTCsl B COOTBETCTBUY C TIL. 6 1 8.

21. Macca OTIIOXKUBIIEHCS B TIOMEIICHHUH BT K MOMEHTY aBapHH OIpeAesseTcs o GopMyIie

m, :%(ml—"_mZ)’ (18)

y
rae K — momist Toprodeii MeITi B 00IIel Macce OTI0KSHUHA MTHLTH;

m; — Macca TbUTH, OCEAIONICH Ha TPYAHOMAOCTYITHEIX U YOOPKH MOBEPXHOCTSAX B TIOMEIIICHUN 32
MIEPHOJT BPEMEHH MEXK]Ty TeHEPaTbHBIMHU YOOPKaMHU, KT

m; — Macca TBUTH, OCEHAMMEH Ha OCTYIMHBIX I YOOPKH IMOBEPXHOCTSX B TIOMCIICHUH 32
TIEPUOJT BPEMEHH MEXKTy TCKYIIIUMU yOOpKaMH, KT

K, — xoapdunuent s¢pdexrupHocTH nbleyoopku. IIpuauMaercs npy py4Hoii nelieydopke:

cyxoit — 0,6;

Bnaxkuaoir — 0,7.

[Tpn MexaHU3MPOBaHHOW BaKyyMHOH yOOpKe:

moJs poBHeIf — 0,9;

mmon ¢ BeIOonHaMU (10 5 % turomamm) — 0,7.

[Mon TpymHOMOCTYIMHBIMH Ui YOOPKH IUIOMIAASIMH ITOAPA3yMEBAIOT TaKHE ITOBEPXHOCTH B
MIPOM3BOJICTBCHHBIX TTOMEIICHHUAX, OYHCTKA KOTOPBIX OCYIICCTBISICTCS TONBKO TPH TeHEPAITbHBIX
meIIeyoopkax. JIOCTYMHBIMU i yOOpPKHM MECTaMH SBJISFOTCS TIOBEPXHOCTH, TBUTH C KOTOPBIX
yaajseTcs B IPOIecce TeKYINX MBUIEYOOPOK (€KECMEHHO, €KECYTOYHO U T.1I.).

22. Macca meum m; (i = 1,2), ocemaromied Ha pa3IMYHBIX IOBEPXHOCTSIX B ITOMEIICHHWH 3a
MEKyOOp OUHBIH NIEpHOo, onpenensiercs mo Gopmyie
m; :M (1 - a)ﬁi: (l = 172) (19)
roe M, = ZM 1; — Macca IbUIM, BBIIEJAOIIAsCsS B 00beM IOMEILIEHUS 3a NEPHOJ, BPEMEHU
J

MEXITy TeHEpATbHBIMH ITBUICYOOPKAMHU, KT
M ;; — Macca b, BblIENsEMas eANHULIEN MBUISIIEro 000pyI0BaHMs 32 YKa3aHHbIN MEPUOL, KT

MZ = ;sz — Macca IIbUIM, BBIACIIAOIIAACA B 00BeM MOMCHICHUS 3a NIEPUO BPCMCHU MCKIAY

TEKYIIMMH bUICyOOpKaMHu, KT;

M — Macca b, BblIENsEMas eANHULIEN MBUISIIEro 000py0BaHMs 32 YKa3aHHbIN NEPUOL, KT

o — Q0N BBIACISIONIENics B 00bEM TIOMEUIEHUs NbUIM, KOTOpas yJalsieTcs] BBITSDKHBIMU
BEHTWJISILIMOHHBIMU cHcTeMaMu. [Ipym OTCYTCTBHM SKCHEpHUMEHTAJBbHBIX CBEIACHHI O BEIMYHHE O
moziararT o = 0;

P, B> — nomm BeLIEnsIONIICHcs B 00bEM IOMEIIEHMS IIBUTH, OCEAAIOIICH COOTBETCTBEHHO Ha
TPYIXHOAOCTYIHBIX ¥ JOCTYITHBIX JJIs1 YOOPKH MOBEPXHOCTIX nomenieHust (B; + B, = 1).

[Ipn orcyrcTBUM cBeneHMi o BenmuuuHe kodddumrenTos B; u B, momyckaercs monarath By = 1,
BZZO.

23. BenmmunnHa M; (i = 1,2) MOXeT OBITh TaKKe OrpeseieHa IKCIIEPUMEHTAIBHO (MIIH 10 aHAJIOTHH C
JIEWCTBYIOIMMH 00pa3liaMH IIPOHU3BOJCTB) B IEPHOA MAKCHMAIBHOM 3arpy3kd OOOpYyIOBaHMS IO
¢bopmyne



W TGEY 1o o

rie G, G5 — MHTEHCHBHOCTb TBUICOTIIONEHHIT COOTBETCTBEHHO HA TPYIHOMOCTYTHBIX Fj; (M) 1
JOCTYIHBIX F; (M?) momamsx, kr-m ¢’

T;, T, — TPOMEXYTOK BPEMEHH COOTBETCTBEHHO MEXIY TCHEPAJIbHBIMH W TEKYIIUMHU
BUIEyOOpKaMH, C.

Onpeaenenue kateropuii B1 — B4 nomewennii

24. OmnpexeneHue MOXKapOONAaCHON KaTErOpHM IMOMEIIEHUS OCYLIECTBISIETCS IMYTEM CpaBHEHUS
MaKCHMaJIGHOTO 3HAYCHUsI yAEIbHONW BPEMEHHOW MOYKapHOW Harpy3KkH (jajee Mo TEeKCTy — IoXKapHas
Harpyska) Ha JII0OOM M3 YJ9acTKOB C BEJIMYMHOW yIENIBHOH IMOXKapHOH HAarpy3KH, IIPUBEIEHHON B Ta0I.
4.

Tab6muna 4
Kareropus | Y nenbHas noxkapHast Harpy3ka Crroco6 pa3merneHus
TIOMCIICHUS g Ha y4acTKe, Mk
Bl Bbonee 2200 He nopmupyercst
B2 1401 — 2200 Cwm. . 25
B3 181 — 1400 To xe
B4 1—180 Ha moboM ydacTke mona moMenieHus iomanpio 10 M.
Crmoco6 pa3MmeleHns y4acTKOB IIOKapHOH —HArpy3KH
OnpeJesaeTcsl COIACHO 1. 25

25. Ilpn noxapHOW Harpyske, BKJIIOUaromleld B ceOs pa3iUyuHbIE COYETaHUs (CMeCh) TOpPIOYHX,
TPYAHOTOPIOYMX JKUAKOCTEH, TBEPABIX TOPIOYMX U TPYAHONOPIOYMX BELIECTB M MaTEpHAIOB B
Ipezenax NoKapooracHOTo yuacTka, oxkapHast Harpyska O, MJIx, onpenensiercs mmo ¢popmyie

n
— p
0= ZIG,' O @1)
1=
rie G; — KOJMYECTRO [-TO MaTepuaa MoKapHOU HArpy3KH, KT

Q) — amsnias Temnora cropaHus i-ro MaTepuana MOXapHOH HATPy3KH, M]Ix-xr

V nenbHas noxapHas Harpyska g, MJIx-M~, onpeJiensercst u3 COOTHOIIEHHS

Q

rJie S — IUIomAa/h Pa3MENEeHHs TI0KAPHOI Harpy3Ki, M° (HO He MeHee 10 M”).
B nomewmenusix kareropuit Bl — B4 nonyckaercs Haldyue HECKOJNBKUX YYAaCTKOB C MOKapHOU

HATrpy3KOH, HE MpPEBHIMAIONICH 3HAYCHWH, MPUBEICHHBIX B Tabm. 4. B momermeHusx kareropuu B4
paccTosiHUSL MEXIYy STUMH YJ4acTKaMH JIOJDKHBI ObITH Ooyiee mpepenbHbIX. B Tabn. 5 mpuBeneHs
PEKOMEH/IyeMble 3HaYEHUs MPEENbHbIX PACCTOSHUH /,, B 3aBUCUMOCTH OT BEJIMYUHBI KPUTHUYECKOH
INIOTHOCTH MAJAaOIIMX JIy9HCTBIX IIOTOKOB ¢y, kBT/M?, s MOKapHOH HATPY3KH, COCTOSIIEH U3
TBEP/BIX TOPIOYMX M TPYJAHOTOPIOYMX MAaTepHanoB. 3HauyeHus [,,, TNPHUBEJEHHbIE B TaOm. 3,
pEKOMEHAYIOTCSL Mpu ycioBuu, ecnu H > 11 m; ecmu H < 11 M, TO mpenenbHOE paccTOsSHUE
onpenensiercs kak [ = I, + (11 - H), rne /,, — onpenensercs u3 1abn. 5, H — MUHUMAaIbHOE
paccTosiHEE OT ITOBEPXHOCTH MOXAPHOW HArpy3KH IO HIPKHETO Tosica ()epM MepeKpHITHS (TOKPBITHSA),
M.

Tab6mmma 5
Gpr KBT-M” 5 10 15 20 25 30 40 50
Lyp, M 12 8 6 5 4 3,8 3,2 2,8
3Ha4yeHus g, JUIs HEKOTOPBIX MaTEPHaIOB M0KapHON Harpy3KH NPUBEIEHBI B Ta0I. 6.
Tabmuma 6
Marepuan ips kBr-m?
JlpeBecuna (cocHa BiaskHOCTBIO 12 %) 13,9

JIpeBeCHO-CTPYIKEUHBIE IIUTHI (ILIOTHOCTBIO 417 Kr-m™) 8,3




Topd OpukeTHBIiIH 13,2
Topd xyckoBoit 9,8
XJ10MOK-BOJIOKHO 7.5
CIOUCTHIN IIACTHK 15,4
CTEKJIOIUIaCTUK 15,3
Ilepramun 17,4
Pe3una 14,8
Yronb 35,0
Pynonnas kpoBist 17,4
Ceno, conoma (IIpy MUHAMaJILHOM BIIAXHOCTH 10 8 %) 7,0

Ecnm moxxapHas Harpy3ka COCTOMT M3 Pa3JIMYHBIX MAaTEPUAIIOB, TO 3HAYECHHUE ¢, ONPEEIAETCS 10
MaTepuaty ¢ MUHUMAJIbHBIM 3HAYEHUEM (.
Jlis MarepuanoB MOXapHOM HArPY3KH C HEM3BECTHBIMU 3HAYEHUAMH ¢, 3HAYECHMS MPEIECIbHBIX
PaccTOsHUI NPUHUMAIOTCS [, > 12 M.
Jlns noskapHo# Harpysku, cocrosmeil n3 JIBXK umu 1K, pexomenayemoe paccTosHue /[, MEXAy
COCETHUMH YJacTKaMH pa3MeIIeHHs (pas3yinBa) Io>KapHOH Harpy3KH pacCuuThIBaeTCs 1o Gpopmynam
Lyy>15m mpun H > 11, (23)
lyy>26- Hopu H<11. (24)
Ecnu ipu onpenenennn kateropuit B2 mm B3 konmuecTBo noxkapHoit Harpy3ku (J, onpezeneHHoe
1o gopmyie 21, oTBedaeT HEpaBEHCTBY
0>0,64g, H,
TO TIOMEIIeHnEe OyneT OTHOCHTHCs K Karteropusm Bl mim B2 coorBerctBenHo. 3xecs g,=2200
Mz[m-Mz npu 1401 MIx-m> < g < 2200 MJx-M* 1 g,=1400 M Lx-m” mpur 181 MJbk-M’< g < 1400
M/Tx-m”.

Onpenesienne n30bLITOYHOIO AaBJIEHHS] B3PbIBA VISl BellIeCTB U MAaTePHAJIOB, CIIOCOOHBIX
B3PbIBAaThCSl M FOPETh NMPHU B3aMMOAEHCTBUH C BOIOM, KMCJI0POIOM BO31yXa WIH JPYT € APYyromM

26. PacueTHOe W30BITOYHOE IaBIICHHE B3phiBa AP ISl BEMIECTB W MaTEPHAJOB, CIIOCOOHBIX
B3pBIBATBCS U TOPETh MNPU B3aUMOJEHCTBUM C BOIOHM, KUCIOPOIOM BO3AyXa WU JAPYr C APYIOM,
OnpeJeNsieTcs o MPUBEACHHOM BBILLE METOJUKE, Mojiarasi Z = 1 v npuHuMasi B KaueCTBE BEIMUUHBI Hr
SHEPTHIO, BEINEISIONIYIOCS TIPU B3aUMOJICHCTBHUY (C YIETOM CTOPaHHUS MPOIYKTOB B3aUMOACHCTBHS 10
KOHEYHBIX COCTUHCHWI), WM JKCICPHIMEHTAIFHO B HATYPHBIX WCIHITAHUSAX. B ciydae Korma
ONpeJeTUTh BEMUUUHY AP HE IpeICTaBIIsSIeTCS BO3MOXKHBIM, CIEIYET NPUHUMATh €€ MPEBBILIAIIIEH 5
kl]a.

OmnpenesieHne H30bITOYHOr0 AAaBJICHUA B3PbIBA /151 B3PBIBOONACHBIX CMeCeil, CoiepKalmx
roprovue raspl (Iapbl) ¥ NbLIH
27. PacuerHoe W30BITOYHOE AaBICHHE B3pbIBa AP Ui THOPWUAHBIX B3PHIBOOIMACHBIX CMECEH,
COZIepIKaIiX TOpIOYHe ra3bl (TTaphbl) U MBUIH, ONIPEAEIeTcs Mo Gpopmyie
AP = AP; + AP, (25)
rne AP; — naBieHue B3pbIBa, BRIYMCICHHOE JJIsl TOPIOUETo ra3a (mapa) B cooTBeTCTBUH ¢ M. 10 n
11.

AP, — NaBleHHE B3PbIBA, BEIUUCICHHOE JUIsl TOPIOYEH MBUIM B COOTBETCTBUU C I1. 17.

4. KATET'OPHH 3JAHU 11O B3PBIBOIIOKAPHOM M MTOKAPHOM OIMTACHOCTH

28. 31aHMe OTHOCUTCS K KaTErOpuM A, €Cli B HEM CyMMapHasi IUIOLab NOMEIIECHUI KaTeropun A
TpeBBIMACT 5 % ILIOMAM BCeX ToMemennii wim 200 m’.

JlommyckaeTcss HE OTHOCUTH 3JaHME K KaTerOpuH A, €clM CyMMapHas IUIOIA[b MOMEIIEHUI
KaTeropud A B 3[JaHWM HE TpeBhlmacT 25 % cyMMapHOH IIIOmaaM BCEX pa3MENICHHBIX B HEM
nomenienuii (Ho He Gonee 1000 M) M STH NOMeIIeH s 000PYIYIOTCS YCTAHOBKAMH aBTOMATHYECKOTO
MOXKAPOTYILIECHHUS.

29. 3maHne OTHOCHUTCS K KaTeropuu b, eciti oTHOBPEMEHHO BBITIOIHEHBI /[BA YCIOBHS:

3/1aHUE HE OTHOCHUTCS K KaTETOPHU A;

CyMMapHas IUIOIIa b MOMenleHnil kateropuii A u b mpesbimaer 5 % cymMMmapHOW IUTOmIaay BCex
nomenenuii mwi 200 M.

Jomyckaercss He OTHOCHUTH 37aHHE K KaTeropuu b, ecnu cymmapHas IUomans HOMEIEHUI
kateropuii A u b B 31anum He mpeBbimaer 25 % cymMMapHOH IUIONIAIM BCEX Pa3MEIICHHBIX B HEM
nomenienuii (Ho He Gomee 1000 M) M 5TH IOMeIIeHHs 000PYIYIOTCS YCTAHOBKAMH aBTOMATHIECKOTO
MOXKAPOTYILIECHHUS.




30. 3naHue OTHOCUTCS K KaTeropuu B, ecny 0HOBPEMEHHO BBITIOJIHEHBI 1BA YCIOBUS:

3/1aHUE HE OTHOCHUTCS K KaTeropusaM A miu b;

CyMMapHas IUTomaab nomenieHnid kateropuit A, b u B npesemmaer 5 % (10%, ecmu B 3maHum
OTCYTCTBYIOT ITIOMEIIEHHS KaTeropuii A u b) cymmapHOi#i ruromnagu Bcex MoMeneHnH.

JomyckaeTcss He OTHOCUTBb 3JaHHE K Kareropuu B, ecaum cymMMmapHas IUIOIAAb HOMEIEHHUI
kareropuii A, b u B B 3manuu He npebimaer 25 % cyMMapHOH IUTOIIAIM BCEX pa3MENICHHBIX B HEM
nomenienuii (Ho He Gonee 3500 M) M TH NOMeIIeH S 000PYIYIOTCS YCTAHOBKAMH aBTOMATHYECKOTO
MOXKAPOTYILIECHHUS.

31. 3nanne OTHOCHTCS K KaTeropuu [, eciii OTHOBpEMEHHO BBITIOJHCHBI JBA YCIIOBHS:

3/1aHH€ HE OTHOCUTCS K Kateropusim A, b unu B;

cyMMapHas IJIOIaab ImoMerneHnid kateropuii A, b, B u I' npeBpimaer 5 % cymmapHO# miomann
BCEX MOMEIEHUH.

JomyckaeTcss He OTHOCHTH 3HaHME K KaTeropud I', ecnu cymmapHas IUTOIAanb IOMEIIEHHUI
kateropuii A, b, B u I' B 3mannu He npeBbimaer 25 % cyMMapHOI IUIOMAAM BCEX Pa3MEIICHHBIX B HEM
nomenienuii (Ho He Gonee 5000 M) M moMelneHus Kateropuii A, b, B 0GopyayloTcs ycTaHOBKAMH
ABTOMAaTUYECKOrO MOXKAPOTYIICHHUS.

32. 3gaHue oTHOCUTCS K Kateropuu J, eciiu oHO He oTHOCUTCS K KateropusM A, b, B umu I

5. KATETOPUM HAPYKHBIX YCTAHOBOK I1O TIOKAPHOM OITACHOCTH

33. Kareropuu Hapy>KHBIX yCTaHOBOK IO TIOXKapHOM ONACHOCTH NMPUHUMAIOTCS B COOTBETCTBHH C
Tabm. 7.

34. OmnpeneneHne KaTerOpui HApPYKHBIX YCTAHOBOK  CIEAYET  OCYHIECTBISATH  ITyTEM
TIOCIIE/IOBATENILHON TPOBEPKM WX TNPHUHAIIEKHOCTH K KAaTErOpHsM, IPUBEICHHBIM B Tabn. 7, OT
BbIcIIei (4,) kK Hu3ImeH (/).

35. B ciryuae, ecnu n3-3a OTCYTCTBUSI JaHHBIX MPEACTAaBISICTCS HEBO3MOXKHBIM OLICHUTH BEIMUUHY
WHIVBHAYAJIBHOTO PUCKA, IOMYCKAETCs NCTIOIb30BAaHUE BMECTO HEe CIICAYIONINX KPUTEPUEB.

Tab6mmma 7

Kareropus | Kateropun oTHeceHus: HApyKHON YCTaHOBKH K TOM MM MHOM KaTETOPHUU IO MOXKAPHON

HaPYKHOU OMacHOCTH
YCTaHOBKH
A, YcraHOBKa OTHOCHTCS K KaTeropum A,, €CId B HEH NPHUCYTCTBYIOT (XpaHSTCH,

niepepalaThIBalOTCS, TPAHCIIOPTUPYIOTCS) TOPIOYHE Tasbl; JIETKOBOCIUIAMEHSIOIIMECS
KUIKOCTH C TEeMIIepaTypoil Bembiiuku He Gomee 28°C; BeliecTBa W/WIHM MaTepUalibl,
CHOCOOHBIE TOPETh IPH B3aWMOIEHCTBHH C BOJOHM, KUCIOPOIOM BO3IyXa M /WM APYT C
JIpYroM; OpU YCIOBHH, YTO BEIWYMHA WHAUBHIYaldbHOI'O pPUCKAa IMPH BO3MOXKHOM
CTOpaHHH YKa3aHHBIX BEIIECTB C 00pa30BaHMEM BOIH JaBjieHus mpesbimaer 10° B rox
Ha paccTostHud 30 M OT Hapy>KHOH YCTaHOBKU

b, VYcraHoBKa OTHOCHTCA K Kareropun b,, ecin B HeW NPUCYTCTBYIOT (XpaHsrcs,
nepepalaThIBalOTCS,  TPAHCHOPTHPYIOTCS)  TIOpIOYME  TBUIM  W/WIM ~ BOJOKHA;
JIErKOBOCILIAMEHSIOLINECS] KUIKOCTH € TeMIteparypoil Bembiniku oonee 28°C; roprouune
KHUJKOCTH; NPU YCIOBUM, YTO BEJIMYMHA HHAUBUIYadbHOIO PUCKA MPU BO3MOXKHOM
CrOpaHMM TIbUIC- W/WIM NapoOBO3AYLIHBIX cMeceil ¢ 00pa3oBaHMEM BOJIH JaBIICHUS
npesbimaer 10° B rox Ha paccrosanu 30 M OT HAPYKHOI YCTAHOBKH

B, VYcraHOBKa OTHOCHTCS K Kareropum B,, ecnu B HEHW IPUCYTCTBYIOT (XpaHsTCH,
niepepabaThIBarOTCsI, TPAHCIIOPTHPYIOTCS) TOPIOUNE W/WIIM TPYIHOTOPIOUNE KHIKOCTH;
TBEpbIC TOPIOYNE W/WIM TPYIHOTOPIOYME BEIIECTBA /WM MaTepHaibl (B TOM HUHCIIE
IIBUTM ¥/AJIM BOJIOKHA); BEIECTBA W/WIIM MaTepHaJbl, CHOCOOHBIE IIPH B3aMMOJICHCTBUH C
BOJIOH, KHCIIOPOIOM BO3/yXa W/WJIM JIPYT C JPYrOM TOpeTh; HE peajin3yloTcsl KpUTEpHUH,
MO3BOJISIIOIUE OTHECTU YCTAHOBKY K KaTeropusM A, wnu b,; mpu YCIOBHH, 4YTO
BEIMYMHA WHIUBHUIYadbHOIO PHCKAa IPU BO3MOXKHOM CTOPaHUM YKa3aHHBIX BEILECTB
w/wm MaTepraiios npesbimaer 10°B rox Ha paccrosHuu 30 M OT HAPYKHOI YCTAHOBKH

I, VYcraHOBKa OTHOCHTCS K KaTteropuu [,, €cid B HEH IPUCYTCTBYIOT (XpaHsTcs,
niepepalaThIBaIOTCSI, TPAHCIOPTHPYIOTCS) HETOpIOYME BElIecTBa W/WIM MaTepHajbl B
ropsiueM, pAacKaJICHHOM W/WIM PAaCIUIaBICHHOM COCTOSIHHHM, TIporiecc 00paboTKu
KOTOPBIX COINPOBOXKIAETCSI BBIACICHUEM JIyYMCTOTO TeIla, WCKP W/WIM IUIAMEHH, a
TaKXe TOPIOYHE T'a3bl, KUJIKOCTH W/WIN TBEPIbIEC BEIIECTBA, KOTOPHIE CKUIAIOTCS MU
YTUIM3UPYIOTCS B KAYECTBE TOILINBA

A, VYcraHoBKa OTHOCHTCS K KaTeropuum Jf,, €ciu B HEH TPHUCYTCTBYIOT (XpaHsTcH,
riepepa0aThIBaIOTCs, TPAHCHOPTHPYIOTCS) B OCHOBHOM HETOpIOYME BEIISCTBA W/WIH




MaTepHalibl B XOJIOAHOM COCTOSIHUA U IO TEPEUYUCIICHHBIM BBIIIE KPUTEPUSIM OHA HE
OTHOCHUTCSI K Kateropusm A4,, b,, B,, I,

Jnst xareropuit A, u b,;:

- TOPU3OHTAJIBHBINA pa3Mep 30HbI, OrPaHUUYNBAIOIIEH Ta301apOBO3AYIIHEIE CMECH C KOHLEHTpanuen
TOPIOYEro BBIIIE HIDKHEr0 KOHIEHTPAIMOHHOTO Iipenena pacrpoctpanenus tuiamenn (HKIIP),
npesbimaer 30 M (JaHHBI KpUTEpHH NPHUMEHSETCS TOJBKO JUIS TOPIOYMX Ta30B M I1ApOB) H/WIN
pacyeTHOe W30BITOYHOE JABJICHWE IIPHU CTOPAHUHM Ta30-, Mapo- WM NbUICBO3AYIIHOH cMecH Ha
paccrostauu 30 M OT HapyXXHOU YCTaHOBKH MpeBsIniaeT 5 klla.

Jns xareropuu B,

- MHTEHCHBHOCTPH TEILUTOBOT'O W3JTYUEHHS OT odara Nno)kapa BEIIECTB W/WIM MaTepHajoB, yKa3aHHBIX
JUTA KaTeropuu B,, Ha paccTosHuu 30 M OT HAPYXKHOH YCTAHOBKH IIPEBHIMAET 4 KBT/M’.

6. METOJIbI PACUETA 3HAYEHU KPUTEPUEB IO KAPHOM OITACHOCTH
HAPYXHBIX YCTAHOBOK

METO/] PACYETA 3HAYEHUI KPUTEPUEB ITOKAPHOM OITACHOCTH 151
I'OPIOYUX T'A30B U ITAPOB

Bvibop u ob6ocrnosanue pacuemnozo eapuarnma

36. Bb1Oop pacueTHOro BapHaHTa CIEAYeT OCYIIECTBIISATh C YUETOM T'OJOBOH YacTOTHI peaIn3aliy
W TIOCIEICTBMA TEX WM WHBIX aBapHUHBIX CHTyalMid. B KadecTBe pacdeTHOTo sl BBIYMCIICHUS
KpPHUTEpPHEB MOXAapHOW OMAcHOCTH JJISI TOPIOYHX Ta30B U IapoB CIEAyeT IPHHAMATh BapHaHT aBapuH,
JUIL KOTOPOTO TPOW3BEACHHWE TOJOBON YACTOTHl peaM3allii 3TOro BapHaHTa (J,, M PacdeTHOTO
N30BITOYHOTO JaBiieHus AP TIpH CrOpaHMH Ta30MapoOBO3IYIIHBIX CMeceil B cilydae peann3alin
YKa3aHHOT'O BapHaHTa MaKCUMAaIIbHO, TO €CTh:

G = Q,-AP =max. (26)

Pacuer BenmmuuHbl G IPOM3BOANTCS CIEAYIOLUIMM 00pa3oM:

a) paccMaTpUBAIOTCSl pa3IMYHbIC BAPHAHTHI aBAPUU U ONPEENSIOTCA U3 CTaTUCTHYECKUX JAHHBIX
WIN Ha OCHOBE I'OZIOBOW YaCTOTHI aBapHil CO CrOpaHHWEM Tra3oNapOBO3AYLIHBIX cMmecei (., IS 3THUX
BapHAHTOB;

0) ZU1s KaXXJ0r0 M3 PacCMaTpUBAEMbIX BApHAHTOB OIPEACISIOTCS 110 U3JI0KEHHOW HIDKE METOIMKE
3HAYEHMS] PACUCTHOTO M30BITOYHOTO NaBiIeHHs AP;;

B) BBIYMCISIOTCS BennIuHbl G; = Q,;*AP; 175 KaKA0ro U3 pacCMaTpUBaeMbIX BAPHAHTOB aBAPHH,
Cpeny KOTOPBIX BHIOMPACTCS BAPHAHT ¢ HAUOOIBIINM 3HaYeHHeM Gi;

I) B KayeCcTBE PAacyYETHOTO /ISl ONpENeNIeHHs KPHUTEPHEB IIOKapHOH OMACHOCTH NMPUHUMAETCS
BapuaHT, B KOTOpoM BenumuuHa G; MakcumaiabHa. [Ipy 3TOM KOJMYECTBO TOPIOYHMX I'a30B U I1APOB,
BBILIEIINX B aTMOC(EPY, PACCUNTHIBACTCS, NCXO/SI U3 PACCMATPUBAEMOTO CLIEHAPHS aBapUH C yIETOM
IMyHKTOB 38-43.

37. Ilpm HEBO3MOXKHOCTH peajM3ali ONMCAHHOTO BBIIIE METOJ/IAa B KAYECTBE PACUETHOIO CIEIyeT
BBIOMpATh Hauboee HeOIaronpUATHBIA BAPUAHT aBapUH WIH IIEPUOL HOPMaJIbHOW PabOThl allapaTos,
Py KOTOPOM B 00pa3sOBaHMM TOPIOYHMX Ta30MapOBO3IYIIHBIX CMecell ydacTByeT HauOojbpLIee
KOJIMYECTBO T'a30B U MAapoB, HauOoJiee OMAacHBIX B OTHOLICHHUH IIOCICACTBHI CrOpaHus STHX cMeceld. B
9TOM CJIydae KOJIHYECTBO I'a30B U MMapOB, BBINICAIINX B aTMOC(HEPY, PACCUUTHIBACTCS B COOTBETCTBUH C
myHKTamu 38-43.

38. KonuyecTBO NOCTYNHMBIINX BENIECTB, KOTOPbIE MOTYT 0OPa30BBIBATH TOPIOYHE I'a30BO3IYIIHbIE
WY TIAPOBO3AYIIHBIE CMECH, ONPEACISASTCS, UCXOI U3 CICAYIOMIUX MPEANOCHUIOK:

a) IPOUCXOAUT pacueTHas aBapus OMHOTO W3 alMapaToB coriacHo 1. 36 wi 1. 37 (B 3aBHCUMOCTH
OT TOTO0, KaKO# 13 MOAXO0/I0OB K ONPEACICHNIO PACYSTHOIO BapHaHTa aBapHHX IPUHAT 32 OCHOBY);

0) Bce comepKUMOe armapara MocTynaeT B OKpYyKaloliee pOCTPaHCTBO;

B) TPOHMCXOJHUT OIHOBPEMEHHO yTeUKa BEIIECTB M3 TPYOONpPOBOJIOB, IMHUTAMOIIMX allapar Io
npsIMOMY ¥ 0OpaTHOMY IIOTOKY B TEUCHHE BPEMEHH, HEOOXOAUMOTO JUTsl OTKITIOYEHHUS TPYOOIIPOBOIOB.

PacuerHoe Bpemsi OTKIIOYECHHS TPYOONPOBOIOB OINMpEeNseTcs B KaKAOM KOHKPETHOM cCirydae,
UCXOJIS U3 pealbHOW 0OCTAaHOBKH, M JOJDKHO OBITh MUHUMAJIBHBIM C YUETOM NACIOPTHHIX JaHHBIX Ha
3allOpHBIE YCTPOUCTBA, XapaKTepa TEXHOJIOTMYECKOTro MpoLecca U BUia pacueTHOH aBapuH.

PacueTHOE BpeMs OTKIIIOUEHHUS TPYOOIPOBOAOB CIEAYET IIPUHAMATH PABHBIM:

- BpeMEHH CpabaThIBaHWS CHCTEM AaBTOMATHKH OTKIIIOUEHHS TPYOONPOBOIOB COTJIACHO
MAaCHOPTHBIM JTaHHBIM YCTAHOBKH, €CIIH BEPOATHOCTb OTKa3a CHCTEMBbI aBTOMATHUKH HE IPEBBIIIAET
0,000001 B Ton mim obecrieueHO pe3epBUPOBAHKE €€ NIeMEeHTOB (HO He 6omee 120 c);

- 120 c, ecnmn BeposSTHOCTh OTKa3za cucreMbl aBromaTwku mpeBbmaer 0,000001 B rog u He
00ecIIeueHO pe3epBUPOBAHIE €€ JIIEMEHTOB;

- 300 ¢ mpu pydHOM OTKITFOYECHUH.




He nmomyckaercs Mcnonb30BaHME TEXHWYECKHX CPEACTB Ui OTKIIOUCHHS TPYOOIPOBOIOB, IS
KOTOPBIX BpeMsl OTKIIFOUEHHS IIPEBBIIAET IPUBEICHHBIE BHIILE 3HAUYCHMUS.

IMox “Bpemenem cpabaTbiBaHMS” W “BpeMEHEM OTKIIIOUEHUS  CIIEIyeT ITOHUMAaTh MPOMEXYTOK
BPEMEHM OT Haydajia BO3MOXHOI'O TIOCTYIUICHHUS TOPIOYEro BellecTBa U3 TpydompoBona (mepdopartus,
pa3pbiB, U3MEHEHHE HOMHUHAJILHOTO JABJIECHHS W T.I.) A0 HOJHOTO NPEKPAIICHUs MOCTYIUICHUS ras3a
WK JKUAKOCTH B OKPYXKAIOLIEE MPOCTPAHCTBO. BBICTPOAEHCTBYIOIKE KIIAMAHBI-OTCEKATENN TOJKHBL
aBTOMATHUYECKH IIEPEKPHIBATh MOAAUY I'a3a WM JKHIKOCTH IIPH HAPYIIEHUH 3JIEKTPOCHAOKEHUS.

B HCKITIOUNTENBHBIX COyYasX B YCTAHOBIEHHOM MOPSAKE TOMYCKAeTCs MPEBBILIEHNE MPUBEICHHBIX
BbIIIIE 3HAUYCHMI BPEMEHH OTKIIIOYEHHUS TPYOOIPOBOJOB CIIEIHAIBHBIM PEIICHHEM COOTBETCTBYIOIINX
MUHHCTEPCTB WIHM BEAOMCTB IO cornacoBaHuio ¢ I'ocroprexHamzopoMm Poccum Ha MOIKOHTPONBHBIX
emy npomsBoacTBax u npexnpustisix 1 MUC Poccrn;

I') MPOMCXOIUT HCIIApEHHE C IOBEPXHOCTH Ppa3jIMBLICHCS JKUIKOCTH; IUTOLIAIb HCHApeHUS NpH
pa3nuBe Ha TOPH3OHTAIBHYIO MOBEPXHOCTH ONpenessieTcs: (IpH OTCYTCTBHH CIIPABOYHBIX WM WHBIX
9KCTIEPUMEHTAIBHBIX JaHHBIX ), HCXOAS U3 pacyera, 4yTo 1 J1 cMecel 1 pacTBOpoB, copepxanmx 70% u
MeHee (110 Macce) pacTBOpHTENell, pasauBaercst Ha miomamu 0,10 M’, a OCTAIBHBIX KHIKOCTEH - Ha
0,15 Mm%

JI) TIPOMCXOAMT TaKkKe HCIApEHHe XHUIKOCTEH W3 €MKOCTEeH, JKCILTyaTHPYEeMBIX C OTKPBITBIM
3€pKaJIOM JKUAKOCTH, M CO CBEKEOKPALIEHHBIX TOBEPXHOCTEM;

€) JUINTENBHOCTD MCHAPEHUS JKUIKOCTH TIPHHUMAETCSI PaBHOW BPEMEHH €€ ITOJTHOTO MCIapeHusi, HO
He 6o1ee 3600 c.

39. Macca rasza m, Kr, IOCTYNHUBIIETO B OKpY)KaloOIlee MPOCTPAHCTBO IPH PACUETHOH aBapHH,
orpezensercs mo Gpopmyie

m=V,+Vr)pr, 27)

e V, - 00beM Ta3a, BHIIIEIIIEro U3 anmapara, M ;

V7 - 06beM rasa BBIIIE/IIEro H3 TPYOONpoBOIa, M;

Pr - IUIOTHOCTb Ta3a, KI-M ",

ITpu sToM
V,=0,01-P;-V, (28)
rae P, - naBineHue B anmnapare, klla;
V -o0bem ammapara, M
VT= V1T+ VZT; (29)

rie Vi7 - 00beM rasa, BHIIE/IIEro 3 TPYOOIpOBO/A 10 €r0 OTKIIOUCHHS, M)
Va7 - 00BeM rasa, BHIIC/IIEro 13 TPYOOIpOBO/IA TI0C/IE €ro OTKIIOUCHHS, M ;
Vir=q T, (30)
IJIe ¢ - PacxXxol rasza, ONPEACTSIEMblii B COOTBETCTBHU C TEXHOJOTMYECKMM pErJaMEHTOM B
3aBUCHMOCTH OT JIABJICHHS B TPYOONPOBO/IE, €I0 JUAMETPA, TEMIIEPATyPhI Ta30BOi CPEIBI M T.1., M>-C ;
T - Bpems1, onpexaensieMoe 1o 1. 38, ¢;

Vep =0,01- - Py (12 L + 1% Ly + .t 12 - L), 31)
riae P, - MakcUMabHOE JTABJICHUE B TPYOOIPOBOJIE IO TEXHOJIOTHIECKOMY periaMenTy, klla;

7 - BHYTPEHHUH pajiyc TPyOOIPOBOIOB, M;

L - nivHa TpyOOTIPOBOIOB OT aBapHITHOTO ammapaTa JI0 3aBHKCK, M.

40. Macca mapoB >XKHIKOCTH 71, KT, TIOCTYIUBIINX B OKPYXKAIOIIEEe MPOCTPAHCTBO TMPU HAMYHH
HECKOJBKUX HCTOYHHKOB UCHApeHHS (IIOBEPXHOCTh PA3JUTONH IKAIAKOCTH, IIOBEPXHOCTH CO
CBE)KCHAHECEHHBIM COCTABOM, OTKPBITHIC EMKOCTH H T.II.), OTIPENIEISICTCS U3 BBIPAXKCHUS

m= mp + My + mC&DKp + mnepa (32)

TJie M, - Macca )KUJIKOCTH, HCIIAPUBLIEHCS C IOBEPXHOCTH Pa3inBa, Kr;

Mgy - MACCA KHUTKOCTH, HCIIAPUBIIICHCS C TTOBEPXHOCTEH OTKPHITHIX EMKOCTEH, KT

Meg op - MACCA KUJIKOCTH, UCHAPUBLIEHCSA C MOBEPXHOCTEH, Ha KOTOpbIE HAHECEH NPHMEHAEMBII
COCTaB, KT;

Myep - MACCA KUIKOCTH, UCTIAPUBIIEHCS B OKPY’KaIOLIee IPOCTPAHCTBO B CIy4ae €€ Meperpesa, Kr.

ITpy 5TOM KaxkKJ0€ U3 CHAraeMbIX (71, Moy, Mes.orp) B GOpMyIIe (32) onpenensoT U3 BbIPaKEHNs

m=W-F, T, (33)

rae W - UHTEHCUBHOCTH WCIIApCHUS, kr-¢'m?; F, - miomans WCTIapCHUS, M, ompenensieMas B
COOTBETCTBHM C M. 38 B 3aBHCHMOCTH OT MAacChl JKHAKOCTH Mm,, BBIOICOIICH B OKpYXKAaroImee
MPOCTPAHCTBO; 7 - MPOMODKATEIFHOCTh MOCTYIUICHHUS TAPOB JIETKOBOCIDIAMEHSIIOIIUXCS U TOPIOYAX
JKUAIKOCTEN B OKpYXKarollee MPOCTPAHCTBO COMNIAcHO .38, c.

Benuuuny m,,., onpenenstor no gopmyne (npu T, > T)

. 2Cp(Ta _TKI/IH)
m, =min< 0,8m,; m, ¢, (34)

nep

ucn

rae m, - Macca BI)IHIG,HHIGﬁ HeperpeToﬁ KHUIKOCTH, KT,



C, -yaenbHas TEII0EMKOCTb )KUIKOCTH IIPU TEMIEPATYPE NMEPErPeEBa JKUIKOCTH T, Jexr K

T, - TemmepaTypa HEperpeTod >KUAKOCTH B COOTBETCTBUU C TEXHOJIOTMYECKUM DErJIaMEHTOM B
TEXHOJIOTMUECKOM armapare Wi obopyaoBanny, K;

Tun - HOpMAJIbHAS TEMIIEpATypa KUMEHUS )KUIKOCTH, K;

Luen - YHI€/TbHAS TEIUIOTA MCIIAPEHHS KUIKOCTH IPH TEMIIEPAType meperpesa sKuakocta T, JIK-Kr .

Eciu aBapmiiHasi cuTyalusi CBA3aHa C BO3MOXKHBIM IOCTYIUIEHHEM XXHJIKOCTU B PacCHbUIEHHOM
COCTOSIHHH, TO OHA JIOJDKHA OBbITh ydTeHa B (hopmyse (32) BBEICHHEM JOTIOIHHUTEIHHOTO CIIaraeMoro,
YUUTHIBAIOIIET0 OOIIYI0 MacCy MOCTYNMUBINEH XMAKOCTH OT PACHBUIIOIMIMX YCTPOMCTB, HCXOIS W3
MIPOJOJKUTEIEHOCTH HX PabOTHI.

41. Macca my; BBIIUEAIIEH )KUIKOCTHU, KT, ONPEEIISIETCS B COOTBETCTBUM C I1. 38.

42. IHTeHCUBHOCTb UCHApEHMs WV onpenenseTcs: 0 CIPaBOYHBIM U dKCIIEPUMEHTAIbHBIM JaHHBIM.
Jis menarpersix JIBXK mpu oTcyTCTBHM MaHHBIX JAOIYCKaeTCs pacCUUTHIBAaTh W o opmyre

w=10"° VM P, (39)
rie M - MojspHas Macca, I-MOJIb
P, - naBneHue HACBHILEHHOrO Hapa MpH PAcCUYETHOW TEMIEpaType XKHUIKOCTH, ONPEACIIEMOe IO
CIPaBOYHBIM JIAHHBIM B COOTBETCTBHH C TpeOoBaHusMH 1. 3, kl]a.
43. Ins CXWKEHHBIX yriieBogopoaHsix razoB (CYI) mpm OTCYTCTBUM AaHHBIX JIOITyCKaeTCs
PaccuuThIBaTh yAENbHYIO Maccy ucnapusmierocs CYI m,,, U3 nponusa, Kr-M 7, 10 (popMyIie

M t 51-vRe-A, -t
mCVI':i.(TO_T}K).(Z.?\‘TB. + )
L, T-a d
rae M - monsipaast macca CYT, KF'MOJ'IB_I;
L., - monbHas Temnora ucnapenust CYT npu navansHoit Temnepatype CYI T, I[>K~M0JIL'1;

T, - HayanpHAas TeMIepaTypa MaTepHaia, Ha HOBEPXHOCTb KoToporo pasznusaercs CYT, K;
T, - navanbHas remneparypa CVYT, K;

Ams - KOO (DUITMEHT TEIUIOMPOBOAHOCTH MaTEpHaia, Ha TIOBEPXHOCTh KoToporo pasmuBaercs CYT,
BT-M_I-K_I;

(36)

a = T . KOZ)(l)(bI/IHI/IeHT TEMIICPATYPOIIPOBOAHOCTU MaTCpUajlda, Ha MOBEPXHOCTb KOTOPOTO

CTB *Prp
pasziuBaercs CVYT, Mz-c'l;
1 el
Cous - TEIIOEMKOCTh MAaTEpHaa, Ha IOBEPXHOCTb KoToporo pasymmBaercss CYT, Jlx-kr -K™;
Pme - IVIOTHOCTH MATEPHAJIA, HA IOBEPXHOCTH KOTOpOro pasmipaercst CYT, kr-m™;
¢ - TeKylee BpeMms, ¢, MIPUHUMAeMOe paBHBIM BpeMeHH mnonHoro ucrapenus CYI, Ho He Ooiee
3600 c;

U-d
Re = - yncio Pelinonbaca;
vB
-1
U - ckopOCTh BO3AYIIHOIO OTOKA, M-C ;
4-F, o
d = - XxapakTepHsblii pasmep nponusa CYT, m;
b
Vs - KHHEMaTH9eCcKas BSI3KOCTh BO3/yXa, Mmc;
11
A - KOO OHUITUEHT TETIONPOBOIHOCTH Bo3ayXa, Br-M K.
®opmyna 38 cnpasemnuba aiia CYID ¢ remnepatypoid T, < T, Ilpu Temneparype CYIL T, > T
JIOTIONIHUTENIBHO paccunuThIBaeTcs Macca neperpersix CYI m,, no dopmyne 34.

Pacuem copusonmansHuix pazmepos 301, 02PAHUYUBAIOWUX 2A30- U NAPOBO3OVUIHbIE CMECU C
Konyenmpayueu 2oprouezo gviuie HKIIP, npu agaputinom nocmynieHuu 20poyux 2a308 u napos
HeHazpemvlx 1e2K0BOCHIAMEHAIOWUXCA HCUOKOCIEU 8 OMKPLIMOe NPOCMPaHCmeo

44. Topw3OHTaTBHBIC pa3MEphl 30HB, M, OTPAHWYHMBAIONINEC OONACTh KOHIICHTpPAIMH,
NPEBBIIAIOIMX HIKHUH KOHUEHTPAlMOHHBIH Npesen pacnpocTpaHeHus miaMeHH (Cy,y,), BBIYHCIISIOT
1o opmynam:

- st roprounx razoB (I'T):

Ry = 14,5632 (0033 .

Pr - Cukp
- JUIS TIapOB HEHATPETHIX JIETKOBOCILIaMeHstonuxcs xxuakocreit (JIBX):



0,813 0,333

Ry = 31501 NK | " M
HKIIP 9> ) N B R —— , (38)
CHKHP P - P H
M
P = (14 0,00367 - 1,) "

TJIe 7, - Macca MOCTYNUBIINX B OTKpBITOE npocTpaHcTBo I'T" ipu aBapuiiHOW cUTyaluu, KT

p. - wiotHOcTh ['T IIpH pacueTHo# TeMIepaType 1 aTMOChepPHOM JIaBICHHH, KM~ ;

m, - Macca napos JIBXX, mocTynuBIIMX B OTKPBITOE MPOCTPAHCTBO 3@ BpeMs MOJIHOIO UCHApEHMUs,
HO He O6omee 3600 c, kr;

P, - IWIOTHOCTH T1apoB JIBXK mpu pacueTHoOil TeMIepaType u aTMOCHEPHOM JaBICHHH, KI-M ;

P, - naBnenue HacoimeHHslx napos JIBXK mpu pacuerHolt Temneparype, klla;

K - xoadpdunment, npuaumaemsrit paBabiM K=7/3600 mist JIBX;

T- IpOROIKHUTENBHOCTD NOCTyIUIeHUs mapoB JIBXK B 0TKpBITOE MPOCTPAHCTBO, C;

Ciuxnp - HWKHMH KOHLIEHTPALIMOHHBIH Tpesien pacnpocrpaHenus ninamenu I'T wmn mapos JIBXK, %
(06.);

M - MonspHas Macca, KI-KMOJb

Vo - MONBHBIH 00beM, paBHBIH 22,413 MS-KMOJ'IB_I;

t, - pacueTHas Temnepatypa, °C.

B xauecTBe pacueTHOH TeMIepaTypsl ClIeAyeT IPUHUMATh MaKCUMaJIbHO BO3MOXKHYIO TEMIIEPATYPY
BO3AyXa B COOTBETCTBYIOIIEH KIMMATUYECKOM 30HE MIM MAKCHMAJbHYIO BO3MOXKHYIO TEMIEPATYpy
BO31yXa MO TEXHONOTMYECKOMY PErIaMEHTy € y4eTOM BO3MOXKHOIO IOBBIIIEHUS TEMIIEPATyphl B
aBapuifHOl cuTyanuu. ECM TaKoro 3Ha4eHHsl PacyeTHOH TeMIIEPATYpBHI £, 0 KAKUM-THOO NPUYMHAM
OIIPEIETNTH HE YIAeTCs, IOMYCKaeTcst IpUHUMATh ee paBHo 61 °C.

45. 3a Hauyaso OTCYETa TOPWU3OHTAJIBHOTO pa3Mepa 30HBI NPHHUMAIOT BHENIHWE rabapuTHBIE

pa3Mepsl aNnaparoB, YCTAHOBOK, TPyOOIPOBOIOB M T.1I. Bo Bcex ciyyasx 3Ha4eHUE R,y TOIKHO OBITh
nve menee 0,3 m s I'T u JIBXK.

Pacuem uzbvbimounoco dasnenus u uMnyibea 60HLL OABIEHUS NPU C2OPAHUU CMeCel 2OPIOYUX 2A308
U napog ¢ 6030yXOM 8 OMKPLINOM NPOCMPAHCIMGE
46. Mcxons U3 paccMaTpHBAaEMOTro CIIEHApHsI aBapHH, OTIPENIeNIsieTCsl Macca /1, KT, TOPIOYNX T'a30B U
(wnv) mapoB, BBIMIETIINX B aTMOC(Epy M3 TEXHOJIOTHYECKOro amlnapaTta B COOTBETCTBHH C MYHKTaMHU
38-43.
47. Bemmumny w30ObiToyHOoro maBnenuss AP, klla, pa3BuBaeMoro TpH  CrOpaHHH

ra3onapoBO3yHIHbIX CMeCCﬁ, OMPCACIAIOT IO (1)0pMyJ‘Ie

0,8my>  3my®  5m,,

+ 2 + 3 ’
r r

AP =P, (39)
rne Py - atMocepHoe naBnenue, klla (momyckaercs npuaumats paBHbM 101 kI1a);

¥ - PacCTOSIHHE OT T€OMETPUUECKOr0 IIEHTPa ra30napoBO3/IyIIHOr0 00IaKa, M;

m,, - IPUBEJICHHAs Macca Ta3a WM 1apa, KT, BlYMciseTces no hopmyie

Q..

mnng-m-Z, (40)
0

rie Q.. - AeIbHas TEIUIOTa CrOPaHUs Ta3a MK mapa, JK-Kr';

Z- x03hPUIMEHT yJacTusi TOPIOYMX T'a30B U MapOB B TOPEHHH, KOTOPBIN JOMYCKaeTCsl IPHHUMATh
paBubM 0,1;

Qo - KoHCTaHTa, paBHas 4,52:106 I[)K-Kr'l;

m - Macca TOpIOYMX Ta3oB M (WJIHM) NapoB, HMOCTYIHMBIIMX B PE3yJbTaTe aBapuH B OKpYyXaroliee
IIPOCTPAHCTBO, KT.

48. BenmmuuHy UMITyIIbCa BOJIHBI JIaByieHUs i, [1a-c, BBIYUCISIOT 110 opmyIie

i=123-my%*/r. (41)

METO/ PACYETA 3HAYEHUI KPUTEPUEB INOKAPHOM OITACHOCTH 151
TOPIOYMX NIBLUIEN

49. B kaudectBe pacdyCeTHOr0 BapuaHTa aBapuu Jisl ONPCACIICHUS KPUTCPHUCB n0>1<apH0171 OIIaCHOCTH
JJIA TOPHOYHX MBLICH CICAyCT BLI6I/IpaTI> Haunbojee HC6J’IaFOHpPIHTHBII>i BAapHaHT aBapuu WK MCPpUOJ
HOpMaJ'ILHOfI pa6OTI>I alfrapaTtoB, HIpu KOTOPOM B TIOpPCHUH HLIHeBOBZ[yIHHOﬁ CMECH YYacCTBYCT
HarOOJIbIIIEE KOJIMYECTBO BCLICCTB WUJIM MATCPHUAJIOB, Han0OJIee OMMACHBIX B OTHOIICHHH HOCJ'IG,HCTBI/IfI
TAKOI'o ropCHUA.



50. Konw4ecTBO MOCTYNMBIIMX  BEIIECTB, KOTOpbIE MOIYT 00pa3oBbIBaThH TOpIOYHE
MIBUIEBO3TYIIIHBIC CMECH, ONPEIEISIETCs, UCXOA M3 IPEINOCBUIKH O TOM, YTO B MOMEHT PacdeTHOU
aBapuM NPOW30IUIA IUTAHOBas (PEMOHTHBIE pabOThl) WM BHE3alHasl pa3repMETH3alys OXHOTO U3
TEXHOJIOTMYECKUX allapaToB, 3a KOTOPOW IIOCIENOBaJl aBapUHHBIA BBIOPOC B OKpYKaromee
MIPOCTPAaHCTBO HAXOAMBIIIEICS B ammapare IbUTH.

51. PacuerHas Macca IbUIH, ITOCTYNHBIICH B OKpY’Karoliee IPOCTPAHCTBO MPH PacUEeTHOH aBapyH,
ompenensercs 1mo Gopmyre

M= Ms3 + Mas: (42)
rie M - pacdueTHasi Macca NOCTYIUBIICH B OKpY’KaloIlee MpOCTPaHCTBO TOPIOYEH ITBUIH, KT,

M,, - pacueTHast Macca B3BUXPHBIIEHCS IIBUIH, KT;

M, - pacdeTHasi Macca IbUIH, TIOCTYINBILIEH B Pe3yNIbTaTe aBapUHHON CUTYaINH, K.

52. Benmuuna M, onpenensiercs mo hopmyre

Ms3: Re ' R83 ! M,,, (43)
rne K, - 1o roprodeii TN B 00Iel Macce OTIIOKEHHUH TTBIIIH;

K,; - mons oTn0xeHHOM BOJIM3M ammapaTa MbUIH, CIIOCOOHOH MepeiTH BO B3BEHIEHHOE COCTOSHHE B
pe3ynbTaTte aBapHiHOW CHTyalMu. B OTCYTCTBHE 3KCIIEpHMEHTANbHBIX NaHHBIX O BenwduHe Ki;
nonyckaercs npuaumarts K, = 0,9;

M, - Macca OTJIOKHMBILICHCS] BONM3HM anmapara IbUTH K MOMEHTY aBapHH, KT.

53. Besmumnna M, onipepensiercs o GpopMyIie

My=Mun+q - T) - K, (44)

rne M,, - Macca TOpIOYeH TIIbIIM, BBIOpAachIBAEMONH B OKpYKAalomlee MPOCTPAHCTBO MpH

pasrepMeTH3aIy TEXHOIOIMIECKOTO arnapara, Kr; Py OTCYTCTBUM OTPaHWYMBAIOIINX BBIOPOC MBUITH

WHKEHEPHBIX YCTPOWCTB CIIEAYET MOoaraTh, 4TO B MOMEHT pacueTHON aBapHuy MPOMCXOANT aBAPUHHBINA
BBIOPOC B OKpYXKarolIee IMPOCTPAHCTBO BCEil HAXOAMBIIEHCS B anapaTe MbUIN;

¢ - TPOU3BOAMTENBHOCTh, C KOTOPOH IPONOJDKACTCS IIOCTYIUICHHE IBUIEBHIHBIX BEIIECTB B
aBapHIHBII anMmapaT mo TPyGOIPOBOIAM JI0 MOMEHTA X OTKIIOUEHHS, KI-C '

T - pacueTHOE BpeMs OTKIIOUEHHS, C, ONPEACIIEMOe B KaXI0OM KOHKPETHOM CIy4ae, UCXOI M3
peanbHON 0O0cTaHOBKH. Cleayer MpUHUMATh PAaBHBIM BPEMEHH CpadaThIBAHHS CHCTEMBI aBTOMATHKH,
€CIIM BEpOsITHOCTh ee oTka3a He mpebimaer 0,000001 B rox mnm obecnedeHo pe3epBHpOBaHUE €€
aseMeHTOB (HO He 6omee 120 c); 120 c, ecnu BEpOSTHOCTh OTKa3a CHCTEMBbl aBTOMATHKU IPEBBIIIACT
0,000001 B rom 1 He obecnieueHO pe3epBUpoBaHUE ee dNIeMeHTOB; 300 ¢ IPH PyIHOM OTKITIOUYCHHUH;

K, - xoapurmenT npieHns, mpeacTaBsIONi OTHOIICHHE MAcChl B3BEIICHHONW B BO3/LyX€ IBUTH
KO BCEH Macce IbUIM, MOCTYNMBIIEH W3 anmapaTa. B OTCyTCTBHE 3KCIIEPUMEHTANbHBIX IAHHBIX O
BeymunHe K, momyckaercss nmpuamMats: 0,5 - it meUIel ¢ aucnepcHocThio HEe Meree 350 mxm; 1,0 -
JUTS TIBUICH C TUCTIEPCHOCTHIO MeHee 350 MKM.

54. N30srTouHOE naBieHue AP Uil TOPIOYMX MBUICH PACCUNTHIBACTCS CIEAYIOIIMM 00pa3oM:

a) ONpEJIENAIOT IPUBEAECHHYIO MacCy FOpIOYei MbUIH 11,,,, KT, 110 HopMyJie

mypy=M - Z - H,/H,p,, (45)
rae M - macca roprodeii buUid, MOCTYIUBLIEH B PE3yJbTAaTE aBAPUU B OKPYKAIOIIEE MPOCTPAHCTBO,
KT;

Z - 03 PUIMEHT yJacTus IbUTH B TOPEHHUH, 3HAYEHHE KOTOPOTO JOIMYCKAETCs IPHHIMATh PaBHBIM
0,1. B oTnenpHBIX 0OOCHOBaHHBIX CIIydasx BEIHIHHA Z MOXKET OBITh CHID)KEHA, HO HE MEHEe 4eM J0
0,02;

H,, - Terunora cropaHusi bLIy, I[)K-Kr'l;

H,, - xoHCTaHTa, puHIMaeMas paBHoi 4,6 - 106 I[)K-Kr'l;

0) BEIYUCIISIOT pacdeTHoe m30pITouHOe naBieHne AP, xlla, mo ¢popmyie
0,33 0,66

0,8m,> 3m,” Sm,,

t—a Tt |

r r

AP =P, - (46)
TJIe 7 - PACCTOSHHE OT LICHTPA MBUIEBO3AYIIHOTO 001aka, M. JlomycKaeTcss OTCUMTHIBATH BEIHMIHHY 7
OT F€OMETPUIECKOr0 LIEHTPA TEXHOIOIMYECKON YCTAaHOBKH;
P, - atmocdepnoe nasienue, klla.
55. BennmuuHy UMIyJIbca BOJHBI JaBiieHus i, [1a-c, BEIMHUCISIOT 110 opMyIie

i=123-my*/r. 47)

METOJ PACYHETA UHTEHCUBHOCTH TEIIJIOBOI'O U3JIYYEHUA

56. VIHTEHCHBHOCTb TEIUIOBOTO M3JIYYCHHUS! PACCUMTHIBAIOT I ABYX CIydaeB Ilokapa (Wi Juist
TOT'0 M3 HUX, KOTOPBIH MOXKET OBITh pEaIM30BaH B JAHHOW TEXHOJIOIMYECKON YCTaHOBKE):

- noxap npoimsoB JIBXK, K mnm ropeHune TBepApIX roplovnMX MaTepHasioB (BKIIOYAs TOPEHHE
TTBITH);



- “OrHeHHBIN map” - KpynHoMacmTaOHoe nuddy3MoHHOE ropeHHe, peau3yeMoe INpH pa3phiBe
pe3epByapa ¢ rOproYeil >KUAKOCTBIO WM ra3oM IOJ JAaBIEHHEM C BOCIUIAMEHEHHUEM COJAEP>KHMOrO
pesepByapa.

Ecmu Bo3MOkHa peanmzamyst 00OMX CIydaeB, TO IPU OLICHKE 3HAUYCHWH KPUTEPHS IOXKAPHOU
OTIACHOCTH YYHUTHIBACTCSI HANOOJIBIIAS U3 ABYX BEIIMYMH MHTEHCUBHOCTH TEIUIOBOTO M3JIYUCHHSI.

57. VIHTGHCHBHOCTb TEILIOBOI'O M3IydeHHs ¢, KBT-M~, JUIs MoKapa HpOJMBA KHUAKOCTH HIM IPH
TOPEHHH TBEP/BIX MaTEPUAIIOB BEIYHCIISIOT 110 (hOopMyIIe

q=EF;- v, (48)
rae Ey- CpeHEMOBEPXHOCTHAS MIIOTHOCTE TEIJIOBOTO U3IIy4€HHS IIAMEHH, KBr-M7;

F, - yrnoo# ko3 buInenT 001yd4eHHOCTH;

T - KO3 PUIMEHT MIPOITyCKAHHUS aTMOC(EPHI.

3HavyeHne E; IPUHUMAETCS HA OCHOBE MMEIOLIMXCS SKCIIEPUMEHTAIBHBIX JaHHbIX. 711 HEKOTOPBIX
JKHJIKUX YTIIEBOIOPOIHBIX TOIUINB YKa3aHHbIE JaHHBIC TIPUBECHBI B Ta0M. 8.

ITpyn OTCYTCTBMM NaHHBIX JOIYCKA€TCsl IPHMHUMATh BEIUYUHY Fy PaBHOM: 100xBT-M~ s CYT, 40
kBT-M? 151 HeprenponykToB, 40 KBT-M™ JUIs TBEPIBIX MATEPHAJIOB.

Tab6mmma 8

CpeonenosepxHocmuasn niomMHOCMb MENI08020 UTYYEHUS NIAMEHU 8 3A8UCUMOCTNY OM Juamempa
ouaea u yoenbHas Macco8ads CKOPOCHb Gbl2OPAHUs OISt HEKOMOPBIX HCUOKUX Y2lie8000POOHbIX MONIUB

TommBo E/, kBt - M 2
d=10m | =20m | d=30m | d=40m | a=50m | MLKIMC
CIIT" (Meran) 220 180 150 130 120 0,08
CVYT (Ilpoman-OyTan) 80 63 50 43 40 0,10
benszun 60 47 35 28 25 0,06
Jli3enpH0€e TOIITMBO 40 32 25 21 18 0,04
HedTs 25 19 15 12 10 0,04
Ipumeuanue. Jing qmuamerpos ouaros MeHee 10 M umu Gonee 50 M caemyeT NpUMHUMATh BEIMYUHY £y Takoi
XKe, Kak 1 Ju1s ogaroB araMetpoM 10 M 1 50 M COOTBETCTBEHHO

PaccuntsiBator 3 pekTHBHBIN TuaMeTp nposmBa d, M, 1o hopmMysie

(49)

e F momas nposnsa, M-,
Beraucisttor BeicoTy iamMeHu H, M, mo gopmyme
0,61

M
p Jed) (50)

rie M - yuenbHas MaccoBas CKOPOCTb BHITOPAHHS TOIUIMBA, KI-M >
Pp - INIOTHOCTh OKPYKAIOMIETO BO3YXa, KI-M ;

2=9,81 M-c”* - yCKOpEHHe CBOGOIHOrO NaICHHUS.

Onpenenstor yriosoi ko3dhpuuueHT odnmydeHHocTH F; 1o Gopmynam:

F, =\F!+F/, (51)

rne F,, F, - ]akTtopel O0ONY4EeHHOCTH I BEPTHKAIBLHOH W TOPWU3OHTAIBHON IUIOMIAIOK
COOTBETCTBEHHO, ONPEAEIIIEMbIE C TOMOIIbIO BBIPAXKEHUI:

H =42d -

111 h h ( 5—1) A ( (A+1)~(S—1))
F =—.| = —a_ |-=. _— S s .
A I WS S{‘”dg S+ TN CAD (s ) |62
1| (B-1/5 (B+1)-(s-1)) (4-1/5)
F = arc - - arc .,
" T 32_1 i (B—1)~(S+1) \/Az—l ® ’(53)
_ M+ Sl 54
2
B:1+S ; (55)



S= g; (56)
2H
h= 7, 57

TJIe 7 - PACCTOSIHUE OT T€OMETPUUYECKOro LIEHTPa IPOIKBA 0 00Jy4aeMoro 00beKTa, M.
OnpenensroT k03¢ GUIMEHT IPOITyCKaHus atMocdepsl 1o popmyre
T =exp [-7,0-10™(r - 0,5d)]. (58)

58. VIHTEHCHBHOCTH TEIIOBOTO M3IydeHHs ¢, KBT-M”, I “OrHEHHOro mapa” BEIYHCISIOT IO
dbopmye (48).

Bennuuny E; onpeznensioT Ha OCHOBE MMEIOLIMXCSA 3KCIIEPHMMEHTABHBIX JaHHBIX. JlomyckaeTcs
npuauMaTh E, paBabiv 450 kBr-M”.

3HaveHue F, BEIMUCIAIOT 110 popMyIie

H/D, +0,5
4-[(H/D, +0,57 + (r/ D)’ ]1’5 |

rae H - BbIcoTa LIEHTpa “OrHEHHOrO 1mapa”, M;
Dy - 3pexTrBHBIN THaMeTp “OrHEeHHOro mapa”, M;
¥ - pacCTOsIHUE OT 00JIyd4aeMoro 00bEeKTa JI0 TOYKH Ha IIOBEPXHOCTH 3EMJIM HETIOCPEICTBEHHO MO
LEHTPOM “‘OTHEHHOTrO 1mapa’, M.
D¢ dexTrBHBII qaMeTp “orHeHHOTO mapa’ D, onpeaensior no Gopmyie
0,327
D;=533m"", (60)

Fy = (59)

TZie m - Macca TOPIOYEro BEIECTBA, KT.
Bemmunny H onpenensioT B XOA€ CHEMHANBHBIX HCCiIenoBaHWH. Jlomyckaercs HpUHAMATh
BenmuauHy H paBHo# Dy/2.
Bpewms cymiectBoBaHHS “OrHEHHOTO mapa’ &, ¢, OIPEACIIIOT 0 hopmyIe
t,=0,92m"", 61)
Koa¢pdumment npomyckanuns atMocdepbl T pacCUUTHIBAIOT 10 GOpMyIIe

T = exp|:—7,()-104-(\/r2+H2 —gs)] . ©)

7. METOJ OHEHKU UHANBUJAYAJBHOI'O PUCKA

59. Hacrosmmii MeTon NMpPUMEHHMM JJIsl pacyeTa BEJIMYMHBI WHAMBHIYaJIbHOTO pHCKa (Iajee o
TEKCTYy - PHCKa) Ha HAPY)KHBIX YCTAHOBKAX NPH BOSHUKHOBEHWH TaKHX MOPAXKAIOMNX (haKTOPOB, KaK
N30BITOYHOE JIaBJICHHE, Pa3BUBAEMOE IPH CTOPaHHWHU Ta30-, Iapo- WM IBUICBO3IYIIHBIX cCMecel, n
TEIUIOBOE U3JIy4eHHE IPU CTOPAaHUHU BEIIECTB U MAaTEPHAJIOB.

60. BennunHy HMHAMBHIYaIIBHOTO PHCKA Rp NMpH CropaHuM ra3o-, Iapo- WM IbUIEBO3IYLIHBIX
CMecei pacCUMTBIBAIOT 10 (hopMyIIe

R, = gll Opi * Qi (63)

rae Qp - TOIOBAas 4YacTOTa BO3HUKHOBEHHUS I-d aBapuu C TOpPEHHEM ra3o-, Mapo- WU
IIBUIEBO3TYIITHON CMECH Ha paccMaTpuBaeMOW Hapy>KHOH ycTaHOBKe, 1/Tof;

Oppi - YCIIOBHAs BEPOSATHOCTH MOPAXKEHUS YEJIOBEKA, HAXOMAIIErOCsl Ha 3alaHHOM PACCTOSIHUU OT
Hapy>XHOW yCTaHOBKH, M30BITOUHBIM JIaBJIICHUEM IIPY peali3alliy YKa3aHHOH aBapuH i-T0 THIIA;

7 - KOJIMYECTBO TUIIOB PACCMATPHUBAEMBIX aBapH.

3naueHust Qp; ONpPENENSIOT M3 CTATUCTUYECKUX JAHHBIX MM HAa OCHOBE METOJMK, M3JIO)KCHHBIX B
HOPMaTHBHBIX JOKYMEHTAaX, YTBEP)KICHHBIX B yCTaHOBJIEHHOM nopsiake. B ¢popmyse (63) nomyckaercs
YUUTHIBATh TOJBKO OAHY HambOosiee HEOMarompusATHYIO aBapuio, BennunHa Qp UIsI KOTOPOH
IIPUHUMAETCSl PaBHOM TOMOBOM 4YAaCcTOTE BO3HUKHOBEHHS IOXKapa C TOPEHHEM Tra30-, Iapo- MU
MBLIEBO3AYIIHBIX CMECEl Ha HapYKHOH yCTaHOBKE IO HOPMATHBHBIM JOKYMEHTAaM, YTBEPXACHHBIM B
YCTAQHOBICHHOM TIOpsiIKE, a 3HaueHWe Qpy BBIUMCIATH, WCXOAS W3 MAacChl TOPIOYMX BELIECTB,
BBIIIEIINX B aTMOC(epy, B COOTBETCTBHH ¢ Tl. 37-43.

61. BennuuHy MHAMBHIYalbHOTO PUCKAa R; MPH BO3MOXKHOM CIOPAaHUM BEIIECTB M MaTEPHAIIOB,
YKa3aHHBIX B Ta0J.7 I KaTeropuHu B, pacCUNTHIBAIOT 0 (hopmyre

Ry =205 9, (64)



riae Qg — rofoBas 4acToTa BOSHUKHOBEHHS 110’Kapa Ha paccMaTPUBAaeMOH Hapy)KHOH YCTaHOBKE B
cilydae aBapuH i-ro Tna, 1/rom;

Qi - YCIIOBHAs BEPOSATHOCTh MOPAXKEHUs YEIOBEKA, HAXOAALIEroCs Ha 33JaHHOM PAcCTOSHHUH OT
Hapy>XKHOW yCTaHOBKH, TEIJIOBBIM U3JIyd€HUEM IIPH PeaTn3alii aBapyu i-I'0O THIA;

1 - KOJMYECTBO THIIOB PACCMATPHUBAEMBIX aBapHil.

3HavyeHne Q; ONMPENENAIOT U3 CTATUCTHMYECKUX JAHHBIX MIIM HA OCHOBE METOJMK, M3JI0KEHHBIX B
HOPMATHBHBIX JOKYMEHTaX, YTBEPXKICHHBIX B YCTAHOBJICHHOM IOPSIKE.

B ¢opmyne (64) momyckaercs y4WTHIBaTH TOJIBKO OAHY HanOojee HEOIAronpHsATHYIO aBapHIio,
BenMuuHa Qy JUIA KOTOpOW NPHHMMAETCd PAaBHOW TOJOBOM 4YacTOTe BO3HMKHOBEHMS IIOKapa Ha
Hapy>XKHOH yCTaHOBKE IO HOPMAaTHBHBIM JIOKYMEHTAaM, YTBEPKJICHHBIM B YCTAHOBJICHHOM IOpPSIIKE, a
3HayeHue (Q; BBIYMCIATH, MCXOAd W3 MacChl TOPIOYMX BELIECTB, BBHIENUNX B aTMocdepy, B
COOTBETCTBUM ¢ ITyHKTamMu 37-43.

62. YciaoBHYIO BeposSTHOCTh Qpr; TMOpaKEHHS YeTOBeKa M30BITOYHBIM JABJICHHEM IIPU CrOpaHHUU
ra3o-, Mapo- WIM NBUICBO3AYIIHBIX CMECeH Ha PacCTOSHHUHU 7 OT 3THIEHTPA ONPEEISIOT CIeIyIONM
obpazom:

- BBIYMCIIIOT M30BITOYHOE NaBiieHHe AP W MMITYIbC i 10 METOJIaM, ONHMCaHHBIM B pasaene 6
(MeTomBI pacueTa 3HAYCHUI KPUTEPUEB TTOXKAPHON OMACHOCTH JUIS TOPIOYHX Ta30B M MApOB WM METOJ
pacdera 3HaYEHHH KPUTEPHEB MTOXKaPHOI OMACHOCTH ISl TOPIOYHX TIBIIEH);

- NCXOAS U3 3HaUCHUH AP ¥ i, BBIYUCIISIOT BEIMUUHY “NpoouT” - hyHKIMHU P, 1o ¢opmyne

P.=5-026 - In(V), (65)
rae
y [ 17500 4 2907
= - + - R
AP i (66)

rae AP - u30bITOYHOE JiaBiicHue, [1a;
i- IMITyJIbC BOJHEI AaBiienus, [1a-c;
- C TIOMOIIBIO Ta0JI. 9 onpenernsoT YCIOBHYIO BEPOSITHOCTD MOpayKeHus! dyesoBeka. Hampumep, npu
snaueHuu P, = 2,95 snauenue Q,,= 2 % = 0,02, a npu P.= 8,09 3nauenue Q,,= 99,9 % = 0,999.
63. YCIOBHYIO BEPOATHOCTb MOpAXKECHMS YEIOBEKA TEIUIOBBIM H3JIydeHUEM Qg ONpPENensoT
CJIEAYIONIM 00pa3oM:
a) pacCUUTHIBAIOT BEINYMHY Pr 110 opmyie
Pr=-149+2561n(t- ¢">), (67)
e ¢ - 3¢ GEeKTUBHOE BPEeMsI 3KCIO3UIINH, C;
¢ - MHTGHCHBHOCTb TEIUIOBOrO W3JIydeHHs, KBT-M™, ompelenseMas B COOTBETCTBHH C METOIOM
pacdera HHTEHCHBHOCTH TEIUTOBOT'O U3ITydeHHUs (pasen 6).
Benumunny ¢ HaxozIT:
1) mnst moxxapoB nponusoB JIBX, K u TBepbix MaTtepnanos
t=ty+ x/u, (68)
T7Ie ¢ - XapaKTepHOe BpeMsi 0OHapyKeHUs MoXKapa, C, (IOMyCcKaeTcst IpUHUMATh f =5 ¢);
X - PAacCTOSHHE OT MECTa PAcCIONOKEHHs YeJIOBEKa 10 30HBI, II€ WHTEHCHBHOCTH TEIIOBOTO
M3JTydeHns He npeBbinaer 4 KBT-M~2, M;
U - CKOPOCTB JIBIDKEHHS YeJIOBeKa, M-C’' (IOIyCKaeTcsl PHHUMATh u = 5 M-¢');
2) nust BO3AEHCTBUSI “OTHEHHOTO mIapa” - B COOTBETCTBHH C METOJIOM pPacdera MHTEHCHBHOCTH
TETIOBOTO M3ITy4eHHs (pasnen 6);
0) ¢ momoIkio Taba. 9 ONMPEAENIIOT YCIOBHYIO BEpOATHOCTE (J,; TIOPaKCHHUS YENIOBEKA TEIIOBBIM
N3JTy4CHHEM.
64. Ecnn st paccMaTpuBaeMOi TEXHOJIOTMYECKO YCTaHOBKH BO3MOKEH KaK IOXKap MpOJMBa, TaK
1 “OTHEHHbIN map”’, B popmyne (64) TOMKHBI OBITH YUTEHBI 00a YKa3aHHBIX BBIIIE THIIA aBapHH.

Ta6mmma 9

Bnavenus yCJZOGHOﬁ BEPOAMHOCMU NOPAINCEHUSA YeNl06€eKda 6 3ABUCUMOCMU OM 6ETUHYUHbL Pr

YcnoBHas Benwauna Pr
BEPOSITHOCTh 0 1 2 3 4 5 6 7 8 9
ropaxeHus %
0 2,67 | 2,95 3,12 3,25 3,36 3,45 3,52 3,59 | 3,66

10 3,72 | 3,77 | 3,82 | 3,90 | 3,92 | 3,96 | 4,01 | 4,05 | 4,08 | 4,12
20 4,16 | 419 | 423 | 426 | 429 | 433 | 436 | 439 | 442 | 445




30 448 | 4,50 | 4,53 | 4,56 | 4,59 | 4,61 | 4,64 | 4,67 | 469 | 4,72
40 475 | 4,77 | 4,80 | 482 | 485 | 487 | 490 | 4,92 | 495 | 4,97
50 5,00 | 5,03 | 505 [ 5,08 | 510 | 5,13 | 5,15 | 5,18 | 520 | 5,23
60 525 | 528 | 531 | 533 | 536 | 539 | 541 | 544 | 547 | 5,50
70 552 | 555 | 558 | 5,61 | 5,64 | 567 | 571 | 574 | 5,77 | 5,81
80 584 | 588 | 592 [ 595 | 599 | 6,04 | 6,08 | 6,13 | 6,18 | 6,23
90 6,28 | 634 | 641 | 648 | 6,55 | 6,64 | 6,75 | 6,88 | 7,05 | 7,33
- 0,00 | 0,10 | 0,20 | 0,30 | 0,40 | 0,50 | 0,60 | 0,70 | 0,80 [ 0,90
99 733 | 7,37 | 741 | 746 | 7,51 | 7,58 | 7,65 | 7,75 | 7,88 | 8,09

IIPUJIO)KEHUE

Pexomenoyemoe

PACYETHOE OIIPEJEJIEHUE 3HAYEHUA KOO DOUIIUNEHTA Z YYACTUA
TI'OPIOYNX T'A30B 1 ITAPOB HEHAT'PETBIX JIET KOBOCIINIAMEHAIOIUXCA
JKMIKOCTEM BO B3PBIBE

MaTepuasl HaCTOSAILETO MPUIIOKEHHS NPUMeHstoTca st caydas 100m/(p., V) < 0,5 Cypp, THE
Clunp - HIKHMH KOHLIEHTPALIMOHHBIH NpeseN pacnpocTpaHeH s IIaMEHH Ta3a WM napa, % (00.), 1 s

TIOMeNIeHnH B (hopMe MPSIMOYTOIBHOTO TapajuleNienIeaa ¢ OTHOICHUEM JUIMHBI K MIMpUHE He Oojee
5.
1. KoapduimenT Z ydacTusi TOpIOYMX Ta30B M MApOB JIETKOBOCIUIAMCEHSIOIIMXCS KUAKOCTEH BO

B3pbIBE IpH 3a1aHHOM ypoBHe 3HaunMoctd Q (C > C') paccuuTsIBaeTCs 110 GOPMyIam:

1
npu )(mcnp <—<Lmn Ymcnp <=5

2 2
5107w C
A =—pz,n(C0 + HKHP)'XHKHP “Yuxnp * Zuxne » (1)
m )
npu )(mcnp > EL Hu Ymcnp > ES
5-10° C
Z= m pz,n(co—i_%j'F'ZHKﬂP’ 2)

rae Cy — IpeIdKCIOHCHIINATBHEIA MHOXHUTENb, % (00.), paBHBIA:
P OTCYTCTBYHU MOJBIKHOCTH BO3IIYIITHOM CPEIIBI ISl TOPIOYMX Ta30B

m
C, =3,77-10° , 3)
e : K(?
Ipu NOABMXKHOCTH BO3ﬂyHIHOI\/'I Cpeabl i rOprovYrXx ra3oB
m
c,=3100—" 4
: V.U @

IpA OTCYTCTBHHM TIOJBIDKHOCTH BO3AYIIHOM CpeAbl ISl MApoB JICTKOBOCILIAMEHSFOIIUX CSI
JKHIKOCTEH

m-100 "
C,=C,| ————— | , 5
0 CH ' pH : VC(? ( )
Ipu NOABMXKHOCTH BOBILYHIHOfI Cpeabl IJId MapoB JICTKOBOCIIJIAM CHAO U XCA )KI/II[KOCTeﬁ
c _c[_m100 o ©
0 ! CH ' pH : VC(? ’

m — Macca ra3a win napoB JIBXK, nocrymaronmx B 00beM IMOMEIICHUS B COOTBETCTBHUH C pa3. 3,
KT

S — JIoNyCcTUMbIE OTKIOHEHMsS KOHLIEHTPALMK HpU 3aiaBaeMoM yposHe 3Hauumoctu O (C > C),
npuBecHHBIC B TabOmmte [11;

Xcnpr Yy ZLywenp — PACCTOARMA 1O ocaM X, Y u Z OT UCTOYHMKA NMOCTYIUIEHMs Ta3a WM I1apa,
OrpaHUYEHHBIE HIXKHUM KOHIIEHTPALMOHHBIM IIPENIEJIOM paclpOCTPaHEeHUs INIAMEHN COOTBETCTBEHHO,
M; paccuuThIBatoTcs 1o ¢popmynam (10 — 12) mpunoxkenus;

L, S— nymHa ¥ mupuHA TOMETICHUS, M;

F — IuI0map moja moMeIeHus, M,




U — NOJBHAKHOCTH BO3LYIIHOM CpeIbl, M-C
C, — XOHLEHTpalus HACBILECHHBIX IApOB IPM pacdeTHOM Temmeparype f,, °C, Bo3myxa B
moMernieHun, % (00.).
KonmuenTparust C, MoxeT OBITh HaliieHa 1mo popmyie
P
C, =100". %)
0
rne P, — naBlieHne HACBIMIEHHBIX NapoB NP pacueTHOW TemrepaType (HaXOIUTCsl U3 CIpaBOYHON
muTeparypsi), klla;
Py, — armocdeproe naBienue, pasHoe 101 xI1a.

Tabmumna |

XapakTep pacrpeeeHus] KOHLIEHTpanuil 0(C> 5) 5
Jnst roprounx razoB INpH OTCYTCTBUH 0,1 1,29
MOJIBUYKHOCTH BO3YILIHOM Cpeabl 0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70
0,000001 2,04
Jnst roprounx ra3oB NpU MOABHXKHOCTH 0,1 1,29
BO3YIIHOW Cpesbl 0,05 1,37
0,01 1,52
0,003 1,62
0,001 1,70
0,000001 2,03
Jnsi  mapoB  JE€rKOBOCIIAMEHSIOLIUXCS 0,1 1,19
JKUKOCTEN npu OTCYTCTBUH 0,05 1,25
MOJIBUYKHOCTH BO3YILIHOM Cpeabl 0,01 1,35
0,003 1,41
0,001 1,46
0,000001 1,68
Jns  mapoB  JErKOBOCIIAMEHSIOLIUXCS 0,1 1,21
JKHUIKOCTEH npu MMOABHKHOCTH 0,05 1,27
BO3JIYLLIHOW Cpeibl 0,01 1,38
0,003 1,45
0,001 1,51
0,000001 1,75

Bemmunna yposus 3Haunmoctd Q (C > () BbiOWpaercs, HCXOOsd M3 OCOOEHHOCTEH

TexHonoruueckoro npouecca. Jonyckaercsa npunumats Q (C> C') pasubiv 0,05.
2. BemnmunHa k03 durmieHTa Z y9acTHs MapoB JETKOBOCIUTAMEHSIOIINXCS XKHUIKOCTEH BO B3PHIBE
MOJKET OBITh OTpeIeeHa 0 TpaduKy, IPUBEICHHOMY Ha PUCYHKE.
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3raucHUs X ONPENeNIoTCs 10 GopMyIie

C,/C*ecuC, <C*

LectuC, > C*,
rae C* — BenmMuuHA, 3aJaBaeMasi COOTHOILICHUEM
C* =0 Cclm (9)
rrae @ — 3¢dexTrBHBIN K03 UIMEHT U30bITKa TOPIOYero, NPUHUMAEMBbIi paBHBIM 1,9.
3. Paccrostuus Xy, Yuenp ¥ Ziynp PACCUMTHIBAIOTCA 110 hOpMyTIAM:

0,5
X viknp =K1'L(K2'lnﬁj ; (10)
HKIIP
0,5
YHKHP:KI'S(KZ'Inﬁj ; (11
Chknr
0,5
Z e = K5 'H(Kz 'lnﬁj ; (12)
HKIIP
rne K, — xoaddunuent, npuanmaemslid paBHbM 1,1314 s roproumx razoB m 1,1958 s
JIETKOBOCIUIAMEHSIOIIUXCS )KUAKOCTEN;
K, — xoa¢pdunment, npuHuMaeMblii paBHBIM 1 1 roproumx rasoB u K, = 7/3600 s
JIETKOBOCIUIAMEHSIOIIUXCS )KUAKOCTEN;
K5 — xoaddunment, npuauMaemsiii paBHeM 0,0253 st roproyMx ra3oB U OTCYTCTBUH

MOJBMKHOCTU BO3AYIIHON cpensl; 0,02828 mid roprounx ra3oB Npy MOABHKHOCTH BO3LYLIHON CPEbl;
0,04714 nns nerkoBOCIIIAMEHSIOIINXCS )KUAKOCTEN MIPU OTCYTCTBUHU MOABMXKHOCTH BO3AYIITHOW CPEIIb
u 0,3536 1t 1ErKOBOCIUIAMEHSIFOIIMXCS )KUIIKOCTEH MPU MOABMKHOCTH BO3IYIIIHON CPEbL;

H — BBICOTa IOMEIIECHUS, M.

Ilpy oTpHIATENBHBIX 3HAYEHHAX JIOTapUPMOB PACCTOSHUA Xyp, Yienp M Zynp TPHHUMAIOTCS
paBHbIMU 0.
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