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no NPUMEHEHMIO CI 12.13130.2009
"ONPEAENEHUE KATETOPUIA MOMELLEEHWIA, 3AHUIA U HAPYKHbIX
YCTAHOBOK NO B3PbIBOMOXAPHOW U MOXAPHOW ONACHOCTH"

AsTtopbl: .M. CmonuH, H.J1. Monetaes, .M. lNopgueHko, H0.H. Webeko, E.B. CmupHoB (PrBY
BHUMMNO MYC Poccuum).

MNocobue paspaboTaHO B CBA3U C YTBEPKAEHUEM U BBEAEHMEM B AeNcTBUE npuKasom MYC Poccumn
oT 25.03.2009 r. N 182 CIM 12.13130.2009 "OnpefeneHne KaTeropuin NOMeLLEHWIM, 34aHUA N HAPYKHbIX
YCTaHOBOK MO B3PbIBOMOXKAPHOM M NOXapHOM onacHocTh".

MpuBedeHbl NOPAAOK onpeaeneHMa W ynpouweHHble MeToAbl pacyeTa napameTpos
B3PbIBOMOKAPHON ONACHOCTU U KaTeropuit NoMeL,eHMUin Mo B3PbIBOMOXKAPHOM M NOXKapHON ONAaCHOCTH,
nopaZoK onpeaeneHua KaTeropuMil Hapy»KHbIX YCTAHOBOK MO MOXApPHOW OMacHOCTW, CBeAEeHUs O
MoXapoB3PbIBOONACHbIX 7 OUBUKO-XMUYECKNX CBOMCTBAXx LUMPOKO npMMeHAeMbIX
JNIEFKOBOCMN/IAMEHAIOLLMXCA U FTOPHOYUX KUAKOCTEN, TOPIOYMX ra3oB, rOPOYNX Mblen U TBEPAbIX FOPHOYNX
BEWECTB M MaTepunanos. [lpeacrtaBsiieHbl NMPUMeEpPbI PacYyeToB KaTeropuit NOMELWEeHUN, 34aHUi U
HaPYHbIX YCTAHOBOK MO B3PbIBOMOXAPHOM M MOMKapHOMN ONMACHOCTU KOHKPETHbLIX 0OEKTOB.

MNMocobue npegHasHavyeHo AN NPAKTUYECKOTO UCMOJIb30BaHUS OpraHN3aUUAMM, 3aHUMAIOLLIMMKCA
BOMPOCAaMW KaTeropupoBaHUA MPOU3BOACTBEHHbIX U CKAAACKMX MOMELLEHWI, 30aHUA U HAPYXHbIX
YCTAaHOBOK MO B3PbIBOMOXKAPHOM U NOXapHOM ONaCHOCTU.

1. OBLLUME NMOSOXKEHNA

B cBA3K C yTBEPKAEHNEM M BBEAEHMEM B AelcTBME NpuKaszom MYC Poccmm ot 25.03.2009 r. N 182
CN 12.13130.2009 "OnpegeneHue KaTeropuit NOMELWEHUN, 34aHUMA M HaPYKHbIX YCTAaHOBOK nNO
B3PbIBOMOXAPHOMW M MOMKaApPHOM oOnacHoCcTU" BO3HMKAA HeobXxoguMMOCTb MnepepaboTKn paHee
AencreoBaswero Mocobua no npumeHeHuto HMB 105-95 "OnpeaeneHne KaTeropuii NOMeELLEHUN ©
3[1aHWNI MO B3PbIBOMOXAPHOM M NOXKapHOM onacHocTh".

AKTyanbHOCTb nepepaboTku Mocobua no npumeHeHuto HMB 105-95 onpegensnacb BBeAeHMEM
KaTeropMpoBaHWA HAPYMKHbIX YCTAHOBOK MO MOXKapHOW OMAcCHOCTM U MeTOAO0B pacyeTa KpuTepues
MOXKaPHOW OMACHOCTU HApPYKHbIX ycTaHOBOK B HIMB 105-03 u B manbHeriwem 8 CM 12.13130.2009,
BHeceHnem WM3meHeHnma N 1 k CM 12.13130.2009, yTOYHAMOLLEro pacyeTHbI MeToZ onpeneneHus
KaTeropum nomeweHna B4 un pacyeTHbIl meTod oOnpeneneHUs TOPWU30HTA/IbHbIX Pa3sMeEpPOB 30H,
OrpPaHMYMBAOLIMX [A30- M MApOBO3AYLUHbIE CMECW C KOHLEHTpauueWh roproyero Bbllle HUMKHEro
KOHLLeHTPAUMOHHOro npeaena pacnpoctpaHeHua niameHu, seegeHnem B ClN 12.13130.2009 pacyeTHOro
MeToZa onpeaeneHna Maccbl NApoB, HarpeTbix A0 TemnepaTypbl KUNEHUA JIETKOBOCMNIAMEHAIOLWMUXCA U
FOPHOYUNX KUAKOCTEN, N 0BpaLLEHNAMM rPaxKaaH U OpraHM3aLLMin No Bonpocam onpeaeneHna Kateropuii
NOMELLEeHUN, 34aHUA W HAPYXKHbIX YCTAaHOBOK MO B3PbIBOMOMAPHOM W MOMAPHOW ONACHOCTH,
Kacatowmmmncs nonoxkennin HMB 105-03, CM 12.13130.2009 v Mocobus no npumeHeHuto HMNB 105-95.

3HaunTenbHaa 4acTb NpPesioXEeHU M 3aMedaHUM OTHOCMACh K MOMKENAHWAM BKAKOYUTL B
OOKYMEHT MOpAJOK onpefeneHns W ynpolileHHble MeToAbl pacyeTa MapameTpoB B3PbIBOMOXKAPHOM
ONACHOCTM W KaTeropuii MNOMELLEHWIA MO B3PbIBOMOMXKAPHOM M MOXApPHOM OMACHOCTU, MOPALOK
onpeaeneHna  KAaTEropuil  Hapy)KHbIX YCTAaHOBOK MO MOXAPHOM  OMAacHOCTM, CBeAEeHuA O
NOXapoB3PbIBOOMACHbIX 7 OUBUKO-XMMUYECKUX cBOMCTBAXx LMPOKO npumeHaeMblx
JIerKoBOCNAaMeHsAoWMXCA Kuakoctei (JIBX), roptoumx xuakocteit (MK), roptounx rasos (IT), roptoumx
Nbl1el N TBEPALIX TOPHOYMX BELLLECTB M MaTePMaA/IOB, a TaKXKE NPUMEPbI PaCYETOB KaTeropmii NOMELLEHWU,
3[aHUMA N HapyHbIX YCTAaHOBOK MO B3PbIBOMOXAPHOM M MOXKAPHOM ONACHOCTU KOHKPETHbIX 06HEKTOB.
MaTepuanbl Takoro poaa ABAAOTCA NPeaMEeTOM PacCMOTPEHMA HACTOALLLEr0 MeTOANYECKOTO A0KYMEHT],
cogeprKalero noapobHble PasbACHEHMA MO MPAKTUYECKOMY MCNO/Ib30BAHUIO PacYeTHbIX MeToA0B
onpeaeneHna KaTeropui NOMELLEHWI, 34aHUM M HapyXkHbIX YCTAHOBOK MO B3PbIBOMOMKAPHOW U
MOYKapPHOWM ONACHOCTMU.

B Mocobun npuBeseHbl NOPAAOK oNpefeneHua W yNpoLLeHHble MEeToAbl pacyeTa NapameTpos
B3PbIBOMOKAPHOM OMACHOCTU U KaTeropuii NOMELLEHNN NO B3PbIBOMNOXKAPHOM M NOXapHON ONAaCHOCTH,



NnopsaoK OMpefeneHus KaTeropuii Hapy)KHbIX YCTAHOBOK MO MOAPHOM OMacHOCTM, CBeAeHUs O
MoXapOoB3PbIBOONACHbIX CBOMCTBAX LUMPOKO NPUMEHAEMbIX FOPHYMNX BELLECTB U MAaTepPMasioB U TUMOBbIE
npUMepbl pPacyeToB KaTeropui NomeLLeHU, 34aHUIM U HaPYXKHbIX YCTAHOBOK MO B3PbIBOMOXKAPHOM U
MoXapHOW ONAacCHOCTU KOHKPETHbIX 0OBEKTOB.

Mocobue paccmaTpmBaET pacyeTHble MeToAbl ONpeaeneHus Kateropuii nomelteHui (A, b, B1 - B4,
I, 0),3aaHui (A, B, B, I, 1) n HapyXHbIx ycTaHoBOK (AH, BH, BH, T'H, [1H) no B3pbIiBOMNOXKapHO 1 NOXKapHO
OMNacHOCTU, B KOTOPbIX HaxoasaTca (obpalLatoTca) roproume rasbl, JIErKOBOCMIAMEHSOLWMECA U roptoune
*KUOKOCTU, rOptoYne Mbiin U TBEPAbIE rOpOYMe BELLECTBA U MaTepUabl.

MocnepoBaTenlbHOCTb UM NOPAOOK MPOBeAeHUAs HeobXoAMMbIX BbIMMCNEHWUI, BbIGOP WUCXOAHbIX
OaHHbIX, 0OOCHOBaHME pacYyeTHOrO BapuaHTa C y4eTOmM OcobeHHOCTEN TEXHO/MOTMYECKMX MPOoLEeCcCoB
NpPon3BOACTBA OTPAXKEHbI B TUMOBbIX MPUMEPAX PAaCYETOB KAaTeropuii NOMeLLEHUN, 303aHNIN U HapYKHbIX
YCTAaHOBOK MO B3PbIBOMOXKAPHOM M NOXapHOM ONacHOCTU.

[JaHHble, Heobxoanmble oA NPoOBeAEHUA YKa3aHHbIX Bbllle pacyeToB, NpeAcTaBaeHsbl B npua. 1 -4,

2. MOPAAOK ONPEAENEHNA U YNPOLWLEHHbLIE METObI PACHETA
NAPAMETPOB B3PbIBONOXAPHOW ONACHOCTM rOPHOUMX FA30B

2.1. B cooTBETCTBUU C MNONIOXKEHMAMU NpunoxeHns A [1] onpeaensieTca macca roptoyero rasa ()
m (Kr), BbllleALlero B pesy/nbTaTe pacyeTHOW aBapumM B NOMeLLEHNe.
2.2. CornacHo xumuyeckoit dopmyne [T [2; npunoxkenHume 1] onpepensetrca 3HayeHue

CTEXMOMETPUYECKOTO KO3GPULMEHTA KUCAOPOAa B peakLmu cropatus B no dopmyne (A.3) [1].

2.3. CtexvomeTpuyeckas KoHueHTpauma I Cer (% 06.) paccuntbiBaetca no dopmyne (A.3) [1].

2.4. B cooTBeTcTBMM C [3] onpeaenseTcs abcontoTHAA MaKCMMabHas TeMmnepaTypa BO34yXa ANA
[AHHOW KMMATUYECKOM 30Hbl, COOTBETCTBYIOLLAA pacyeTHoM Temnepatype t, (°C) B paccmaTtpusaemom
nomeLLeHuu.

2.5. /3 cnpaBoYHbIX AaHHbIX [2; npunoxeHue 1] onpeaenserca monapHasa macca M (Kkr-kmonb™) T
W yaenbHaa Tennota cropaHusa Hy (Ixk-krl).

2.6. NnotHocTb T P, (kr-m3) paccuntbiBaetcs no dopmyne (A.2) [1].
2.7. CornacHo n. A.1.4 [1] onpepenseTca cBo60aHbIN 06bem nomelleHna Ve (m3).

2.8. U36biTouHoe gasnenue B3pbisa AP (kMa) gns T, ykasaHHbix 8 n. A.2.1 [1], Kpome Bogopoaa,
npu 3HayeHmn Z = 0,5 onpeaensaetca no ¢opmyne

AP=1332.10-— 1

VCB 'pr ) CCT

2.9. Ons Bogopoaa, MeTaHa, 3TaHa, nponaHa 1 byTaHa n3bbiTo4HOE AaB/eHMe B3pbiBa AP (kna)
cornacHo n. A.2.1 [1] moxeT 6bITb onpeaeneHo No popmynam:
- ana sogopoaa (Z=1,0)

AP =717

- Ana meTaHa (Z=0,5)
AP =1,077-10° — . 3

- ans ataHa (Z=0,5)



AP =1,718-10°-

CB T

- AnA nponaHa (Z = 0,5)

AP =3,115-10°- —; (5)
- Ans ByTaHa (Z=0,5)

AP =4,015-10°- — . (6)

2.10. U36biTouHoe gasnenue B3pbisa AP (kMa) ana IT, ykasanHbix 8 n. A.2.2 [1], Kpome Bogopoaa,
npu 3HavyeHun Z = 0,5 onpeaensaerca no popmyne

AP =4,718.10°. 0 H o)
v

CB

2.11. 179 BOAOPOAA, METaHa, 3TaHa, NponaHa 1 6yTaHa n3bbirouHoe aasnenve s3pbisa AP (kMa),
cornacHo n. A.2.2 [1], moxeT 6bITb onpeaeneHo no popmynam:
- ana sogopoaa (Z=1,0)

m
AP =114.10"-— (s
v ; (8)
- Ana meTaHa (Z=0,5)

AP =2,36-10°-— . (9)

CB

Ana staHa (Z=0,5)

AP =2,47-10° - — . (10
V. ; (10)

- Ana nponaHa (Z=0,5)
AP =2,19.10° vﬂ (1)

- ana byTaHa (Z=0,5)

AP =2,16-10°- — (12)

CB



2.12. OnpegenseTcs KaTeropua NOMELLEHUA MO B3PbIBOMOMKAPHOM U MOXAapHOW OMNacHOCTU Ha
OCHOBaHMM MONYYEHHOTO 3HaueHNA U36bIToYHOro aasnenua B3pbisa AP (kMa). Ecim AP >5 kIla, 1o
nomelLLeHne OTHOCUTCA K B3pblBonoxapoonacHoi kateropun A. Ecim AP <5 kI1a, To nomewenne He
OTHOCWTCA K B3PbIBOMOXKAaPOONaCHOM KaTeropum A n fanbHeiwee onpegenieHne KaTeropmm nomelLeHns
B 3aBMCMMOCTM OT MOKAPOOMACHbIX CBOMCTB M KOAMYECTBa 0OPALLAtOWMXCA B NMOMELLEHUN BELECTB U
MaTepraNoB OCYLLLEeCTBAAETCA B COOTBETCTBMM C TpeboBaHMAMM n. 5.2 [1].

3. NOPAOOK ONPEAENEHNA U YNPOLWEHHbLIE
METO/Abl PACYETA NAPAMETPOB B3PbIBOMOMKAPHOM OMACHOCTU
JIETKOBOCMNIAMEHSAIOLLMXCA N TOPHOYUX MUOKOCTEN

3.1. CornacHo nn. 2.1 - 2.7 pa3a. 2 Hactodwero [locobua onpeaenarTcs 3HavyeHUs
COOTBETCTBYIOLIUX NAapaMeTpoB ANA AerkosocnnameHstowmxca (J1BX) 1 roptounx kuakoctei (MK).

3.2. U3 cnpaBoYHOM nTepaTypbl [2] HaxoAaTCs 3HAYEHMA KOHCTAHT AHTYyaHa A, B 1 C, U pacyeTHbIM
nyTem onpeaenserca s3HayeHue 4aB/eHUs HacblweHHoro napa P, (kMa) no dopmyne

P :10[A_“’+BC*’].

H

3.3. UHTeHcmnBHOCTb ncnapennsa JIBXK n MK W (kr-c*m2), ykasaHHbix B n. A.2.7 [1], moxkeT 6biTb
paccuntaHa no popmyne (A.13) [1].

3.4. Mo Tabn. A.2 [1] BbibupaeTca 3HayeHue KoadpduumeHta 7). Mpu OTCYTCTBMM aBapuHON
BEHTUNALMU WAWN MOCTOAHHO paboTawoleli obweobMeHHON BEHTUAALMM B MOMELLEHMM 3HAYEHUue
KoapduumeHTa 1 npuHUMaeTca pasHbim 1,0. Mpy HaAMuYMKM aBapUMHOMN MAM NOCTOAHHO paboTatoLeit

0bweobMeHHOM BEHTUAIALMU B MOMELWEHUN, yaoBaeTBopAolen TpebosaHnam n. A.2.3 [1],
onpeaenserca CKOpocTb BO34YLWHOro NOToKka B nomeweHmn U = A-L, rae A - KpaTHOCTb BO34yX006meHa
aBapuiiHoi BeHTunaumn () u L - aamHa nomeueHuna, m. Mcxoasa us 3HaveHunii U u t, onpeaenserca
3HayeHue KoadpduumeHTa 1.

3.5. OnpeaenseTca 3HaYeHne MonapHoi maccbl JIBXK n MK M (kr-kmonb) [2; npunoxkenuns 1, 2]. Mo
dopmyne (A.13) [1] paccumnTbiBaeTCA 3HaYEHME MHTEHCMBHOCTM UcnapeHmna JIBXK n MK W (kr-c-m2).

3.6. Mo n. A.2.5 [1] paccuntbiBaeTca macca napos JIBX u MK m (Kr), NOCTyNnMBLIKNX B NOMELLEHUE.

3.7. U36biTouHoe gasnerue B3pbiea AP (kMa) gna /IBXK u MK, ykasaHHbix 8 n. A.2.1 [1], npu
3HaueHun Z = 0,3 onpegensetca no ¢opmyne

AP=7,99-103.#.(13)

CB I CT

3.8. ina ansenbHoro Tonamea 3MmHero, 6eHsnHa AM-93 3uMHero, rekcaHa, M-KCuiona, Toayona,
AV3TUNOBOrO 3GUpPa, aLEeToHa 1 STUIOBOrO CNMpTa M3bbiTouHoe AasneHue 3pbiea AP (kMa) cornacHo
n. A.2.1 [1] npu 3HayeHuun Z = 0,3 moxeT bbITb onpeaeneHo no popmynam:

- ANA AN3e/1bHOTOo TOM/IMBA 3UMHEro

AP =7,144-10°  (14)
- ans 6eH3nHa AU-93 3umHero
AP =3,936-10°- ; (15)

CB I



- ANA rekCaHa

AP =3507-10° - M 1)
CB .pl'[
- ANnAa Mm-KCnnaona
AP =3,440-10° - AL
CB 'pn
- anAa TOflyOfla
AP=2,378-10°- AL
CB 'pl'[

- ANnA AnatnnoBoro aeupa (npu t, < tun = 34,5 °C - TemnepaTypa KMNeHMsa AM3TUA0BOro a¢umpa):

AP =1,859-10°- —;(19)
- ANA aueToHa
AP =959,3- ———; (20)
- {1 STUOBOTO CNUpTa
AP =902,2- . . (21)

3.9. U3bbITOYHOE AaBfeHMe B3pbiBa AP (kNa) gna NBX u MK, yKasaHHbIx B n. A.2.2 [1], npu
3HavyeHun Z = 0,3 onpeaenaetca no popmyne

AP =2,831-10"- m\./HT -(22)

CB

3.10. na m-Kcunona, rekcaHa, 6eHsnHa AN-93 3MMHero, AM3eibHOro TON/MBa 3UMHEro, TONYO0Na,

AV3TUNOBOrO 3GMpa, aLEeToHa 1 STUOBOTO CMpTa u3bbiTouHoe AasneHue B3pbisa AP (kMa) cornacHo
n. A.2.2 [1] npu 3HayeHuun Z = 0,3 mokeT bbITb onpeaeneHo no Gopmynam:
- AN M-KCunona

AP =1,496-103-V£; (23)

CB

- ANA rekCaHa



AP =1,277-10°- . o4

CB

- ans 6eHsnHa AU-93 3umHero

AP =1,251.10°. ™. 5

VCB
- ana An3enbHOro Tonanea sMMHero
AP =1,234.10° vﬂ (26)

CB

- AnAa Tonyona

AP =1159.10%- vﬂ‘ 27)

CB

- ANnA AnatmnoBoro aeupa (npu t, < tum = 34,5 °C - TemnepaTypa KMNeHMsa AM3TUA0BOro a¢umpa)

m
AP =966,8-—
Vv ; (28)

CB

- ANA aueToHa

m
AP =887,8-—:
Vv ; (29)

CB

- ANA 3TUNOBOIO CNUPTa

m
AP =865,2- — .
Y (30)

CB

3.11. AnAa auyetoHa n 6eH3nHa AN-93 3umHero n3bbITo4HOE AaBieHMe B3PbiBa AP (kMNa) cornacHo

n. A.2.1 [1] B 3aBUCMMOCTM OT NapameTpa — (mw« - macca noctynuswelt B nomeuweHne J1IBXK) npum
VCB
3HayeHun Z = 0,3, Npu yciOBUM NOSHOFO WMCMAPEHMSA C MOBEPXHOCTM pas3nmBa (MeHee nowaam
nomeLlleHus), Temnepatype t, = 45 °C 1 OTCYTCTBMM NOABMMKHOCTU BO34yXa B NMOMELLEHUN MONKET ObITb
paccYMTAHO NPU YKa3aHHbIX YCAOBUAX U ANA PA3INYHbIX 3HAYEHUI TeMnepaTypsbl t, o dopmynam:
- AnA aueToHa:

mpr t =20 °C: AP = 338,4-\?—*; (31)

CB

npu t, =25 °C: AP = 404,1-\?—* ; (32)

CB



npu t, =30 °C: AP = 410,9-\?—"‘; (33)

npu t, =35 °C: AP =417,7-—% . (34)
m

npu t, = 40 °C: AP = 424,5-V—”‘; (35)

npu t, =45 °C: AP = 431,3-V—”‘,~ (36)
- ans 6eH3nHa AU-93 3umHero:

npu t, =20 °C: AP = 993,6-\/—"‘; (37)

CB

npu tp =25°C: AP = 1010,6-\7—’“; (38)

CB

npu t, =30 °C: AP = 1027,6-\?—”‘; (39)

CB

npu t, =35 °C: AP = 1044,6-\?—”‘; (40)

CB

npu t, =40 °C: AP =1061,6- 2, (a1

npu '[p =45°C: AP = 1078,6-\/—’K . (42)

3.12. OnpepenseTca KaTeropus NMOMELLEHUS NO B3PbIBOMOXAPHOW M MOMKAPHOM OMACHOCTU Ha
OCHOBaHMM NMONYYEHHOTO 3HaueHUA U3bbITouHoro gasnerusa s3pbisa AP (kMNa). Ecam AP > 5 kI1a , 1o

nomelLeHMe OTHOCUTCA K B3pbiBonoxapoonacHoi kateropuu A (B). Ecan AP <5 kIla , to nomeuwenue
He OTHOCUTCA K B3pblBOMOXapoonacHol KaTteropuu A (B) M panbHelliee onpegeneHuwe KaTeropuu
NnomeLLeHUs B 3aBUCMMOCTM OT MOXKAPOONaCHbIX CBOMCTB M KO/AMYeCcTBa 06pallatolmnxca B NomeLLeHnm
BeLLEecTB U MaTepMasioB OCYLLECTBAAETCA B COOTBETCTBMU C TpeboBaHuamu n. 5.2 [1].

4. NOPALOK ONPEAENEHNA N YIMPOLWEHHBIE METObl PACHETA
NAPAMETPOB B3PbIBOMOAPHOW ONACHOCTW FOPHOYMX MbI/IEN

4.1. B cOOTBETCTBUM C MONOXKEHMAMU npunoxeHua A [1] onpegensetca macca B3BELIEHHOW B
obbeme nomelleHus roptoden nbian m (Kr), obpasoBasLueiica B pe3ybTaTe aBapuMiHON CUTyaLUMN.

4.2. U3bbiTouroe pasnerue s3pbisa AP (kMa) ansa roptounx nbineit cornacko n. A.2.2 [1] npw



3HauyeHuun Z = 0,5 onpegensetca no ¢opmyne

AP :47,18-m\'/—HT,(43)

CB

rae Hx - TennoTa cropaHua sewecrsa, M -krt,

4.3. PacyeT CTEeXMOMETPUYECKON KOHLIEHTPALMUW TBEPAOro roployero C M3BECTHOM XMMWYECKOMU
6pyTTO-dDOpPMYyNOi, BKAOYaKOLWEN, Hanpumep, atombl C, H, N, O, P, Al B BO3ayxe, NpOU3BOANUTCA Ha OCHOBE
XMMMYECKOTrO YPaBHEHWUS OKUC/IEHUS AaHHOrO BELW,EecTBa BO34yXoM ¢ bpyTTro-dpopmynoit (O, + 3,77N2) ao
cneaylowmx COOTBETCTBYOWMX NpoayKToB B3aumogenctems: CO,, H,0, N, P20s, Al,O3 n ap. MepeyeHb
YNOMAHYTbIX NPOAYKTOB B3aMMOAENCTBMA aTOMOB MOXHO HalTK B KHUre B.T. MoHaxoBa [4].

Ona  TBepmoro BewectBa C HEU3BECTHOM  Xumumyeckoin  B6pyTTo-Gopmynoi  BeAUYUMHY

CTEXMOMETPMHECKOVI KOHUEHTpaunumn pst,X MOXHO onpeaennTtb 3KCNepMMeHTa/ZIbHO, Hanpumep, B
CTaHAAPTHbIX ONbiTax NO onpeaeneHnto Ten1I0Tbl CropaHnA, rae n0Tpe6yeTc9| AOMNO/THUTENNIbHO U3MEPUTb

yMeHblueHWe maccbl kucnopoga AMg B Kamepe anA CxuraHua B aTmocdepe Kuciopoaa npobHoil

HaBeckn AaHHoro sewectsa AMy: pg o =(Amx /Amy)-Mg, rae Mo ~= 0,24 kr-m® - macca

Kucnopoga B 1 m3 Bo3ayxa HOPManbHOroO COCTaBa NPy KOMHaTHOM Temneparype.

4.4. Onpegenserca KaTeropua MOMELLEHUA MO B3PbIBOMNOXKAPHON WM MOXKAPHOM ONACHOCTU Ha
OCHOBaHWM MOJIYYEHHOTO 3HAYEeHWA BeAWUMHbI M36bITouHOro gasneHus e3pbiea AP (kMa). Ecam
AP > 5 kIlIa, to nomeuieHme otHocuTca K B3pblBonoxapoonacHol kateropun b. Ecin AP <5 kI1a,
TO NOMeLLeHMEe He OTHOCUTCA K B3PbIBOMOXKapoOMacHOW Kateropuu b u panbHelwee onpegeneHue
KaTeropum nomelLeHWs B 3aBUCMMOCTM OT MOXKAPOOMaCHbIX CBOMCTB M KOAMYECTB OOpaLlatoLmnXca B
NoMeLLEHUN BELLECTB M MaTEPUAIOB OCYLLECTB/IAETCA B COOTBETCTBMM C TpeboBaHnamu n. 5.2 [1].

5. TUNOBbIE MPUMEPbI PACHETOB KATEFOPMIA MOMELLLEHW
1 34AHMIA MO B3PbIBOMOMAPHOWM N MOMKAPHOWM ONACHOCTH

5.1. NomeLueHnA € roprouMmm rasamm
Mpumep 1

1. UcxoaHble gaHHble.

1.1. AKKymynaTopHoe nomeuieHne obbemom Vi, = 27,2 m> obopyayeTca akKyMynsaTOpHbIMU
6atapeamu CK-4 u3 12 akkymynatopos 1 CK-1 13 13 akKymynaTopos.

1.2. MakcumanbHasa abcontoTHaa TemnepaTypa Bo3ayxa cornacHo [3] B paloHe cTpouTenbcTea 38
°C (r. EkaTepuHbypr).

1.3. ObocHOBaHME pacyeTHOro BapuaHTa HamMbonee HebNAroNPUATHOrO B OTHOLUIEHWW B3PbIBA
nepuoaa.

1.3.1. Mpu pacyeTe M36bLITOYHOTO AABAEHUSA B3PbIBA B KAYECTBE PACHETHOIO BAPMAHTA NPUHMMAETCS
Hanbonee HebnaronpusTHbIA B OTHOLEHWW B3PbiBA MEPUOA, CBSA3AHHbIM C GOPMOBKOM M 3apsaaom
NOJIHOCTbIO Pa3psArKeHHbIX 6aTapeli ¢ HanpsaeHWem bonee 2,3 B Ha 31eMEHT U HANMBOIbLUMM 3HaYeHUEM
3apALHOTrO TOKa, NPEBbIWAOLMM B YETbIPE Pa3a MAKCMMA/IbHbIN 3apALHbIN TOK.

1.3.2. MpouncxogunT 3apag, akKyMyaaTOpPHbIX 6aTapelt ¢ MaKCMManbHOW HOMWHANBHOW E€MKOCTbIO
(A-4). KonwnuectBO OAHOBPEMEHHO 3apsXKaemblx 6OaTapeil ycTaHaB/AMBAETCA B 3aBUCMMOCTM OT
3KCNAyaTaLMOHHbIX YCN0BUIA, MOLLHOCTY U HANPAXKEHUA BHELLHEro MCTOYHUKA TOKa. [1pogoKUTENBbHOCTD
NoCTynieHns BOAOPOAA B MOMELLEHME COOTBETCTBYET KOHEYHOMY nepuoay 3apAna npu obuabHOM
rasoBblAe/IeHMM U NpuHMMmaeTca pasHoi 1y (T = 3600 c).

1.3.3. 3a pacuyeTHylo Temnepatypy MNPUHUMAETCA MaKCMMasnbHaa abcontoTHaa TemnepaTtypa
HaApY*KHOro BO34yxa B Hace/NIeHHOM NyHKTe (KAnmaTuyeckoi 3oHe) cornacHo CHuM 23-01-99* [3].

1.4. PacyeT nocTynatoLLero B NOMeLLLEHME BOAOPOAA NPY 3apAae aKKyMyNATOpPHbIX 6aTapeit.

1.4.1. Macca BoA0OpOAa, BbIAENNBLIErOCA B OAHOM 3/1eMeEHTE NPU YCTAHOBUBLLIEMCA AUHAMUYECKOM



pPaBHOBECUUN MeXAY cunom 3apAAHOro ToOKa 1 Konn4yecTtsom BblAeNAEMOro ra3a, COCTaB/AET:

M_

1
1.T F

-3
? ! 1-10 =1,036-10° xr-A™" - ¢,

T 965100 1

rae F=9,65-10* A-c:-monb ™ - noctoaHHaa ®apagen; A - aTOMHasa eAnHMLA Maccbl BOAOPOAaA, PaBHas
1a.e.m=1-103kr-monbl; Z=1 - BaNeHTHOCTb BOAOPOAa; | - CUNa 3apAAHOro ToKa, A; T - pacyeTHoe Bpema
3apAaga, C.

1.4.2. Obbem BOAOPOAA, NOCTYNAIOWEro B MOMELLEHME NpU 3apafe HeckoNbkux batapeit, m3,
MOXHO onpeaenuTb No popmyne

1,036-10°®
V, =22 AL+ 1,0, 4.+ 1, -0, ]- 3600,
Pr
rae P, - NOTHOCTb BOAOPOAA MPU PacyeTHOM Temnepatype BO3AyXa, Krm3; I; - MakCMManbHbIi

3apAAHbIV TOK i-i 6aTapewn, A; nj - KONMYECTBO aKKYMyNATOPOB -1 6aTapew.
MnoTHOCTb BOAOPOAA onpeaenseTtca no ¢opmyne

M
Vo-(1+a-t,)

-3
P, = , KI''M ,

roe M - macca o4HOro KMaomona Boaoposa, pasHas 2 KI"KMOI'Ib_l; Vo - 06beM KMIOMONA rasa npu

HOPManbHbIX ycnoBuax, pasHbll 22,413 m*kmomvl; o =0,00367 l“pa,Z[_1 - Ko3ddULMEHT

TeMNepaTypHOro paclwmnpeHuns rasa; t, - pacyetTHas Temnepatypa sosayxa, °C.

MaKcrMmanbHaa cuna 3apagHoro Toka npuHumaetcs no FOCT 825-73 "AKKYMynATOPbl CBUHLOBbIE
A5 CTAaUMOHAPHbIX YCTAaHOBOK'".

1.5. CtrexnomeTpuyecKas KoHUeHTpaums sogoposaa C. paccumntbiBaetca no popmyne A.3 [1]:

100

C,, = —————=29,24% (06G.)
1+4,84.0,5

’

o020 0 g

1.6. Mn10THOCTL BOAOPOAA NPY pacHeTHOM TemnepaType Bo3ayxa byaeT pasHa:

2
~ 22,413-(1+0,00367 -38)

P, =0,0783 kr- M

1.7. O6bem BoAOpPOAA, MOCTYNAIOLLErO B aKKYMYNATOPHOE NOMeLLeHMe Npu 3apagKe aByx b6aTtapen
CK-4 n CK-1, coctaBurT:

~1,036-10°

. 0.0783 [4-9-13+4-36-12]-3600 =1,046 M,

1.8. CBO60AHbIN 06BbEM AKKYMYNATOPHOrO NOMELLEHMA COCTABUT:



Ves =0,8:Vn=0,827,2 = 21,76 m>.

2. U36biTouHoe aasnenue B3pbisa AP Bogoposa B akKymynATOpHOM MoMmeleHMM COrnacHo
dopmyne (2) Nocobua byaet pasHo:

M _717. Ve _717.1040

V., p, V., 21,76

AP =717 =34,5«klla .

TaK Kak pacyeTHoe n3bbITouHOe AassieHue B3pbiBa bosiee 5 KlMa, TO akKyMynsTOpHOe NomMelleHne
cnepyeT OTHOCUTD K KaTteropum A.

3. Pacuet u3bbiTouHoro gasnewuns s3pbisa AP Bogoposa B akkymynaTopHOM momeleHuM c
yyeTom paboTbl aBapUMHOM BEHTUAALUU UM NOCTOAHHO paboTatowel o6LWweobmMeHHOW BEHTUNSALUN,
oTBevatowen TpeboBaHuMam n. A.2.3 [1] (npoaonKuTenbHOCTb MOCTYNJIEHUS BoAOpoAa B obbem
nomeweHuns T = 3600 c).

3.1. Mpu KpaTHOCTM BO3Ayx006MeHa, CO34aBaEMOr0 aBapuiMHOM BEHTUNALMEN, paBHOMN 8 U, 06bem
BOA0POAA, NOCTYNAIOLLErO B NOMELLEHNE, COCTABUT:

* vV 1,046

H

V -
" (A/3600)-T+1 8+1

=0,116 m*.

N36biTouHoe aasnerue B3pbisa AP npu atom 6yaer pasHo:

AP:717-%:3,8 klIa
21,76

3.2. MNpn 060pyA0BAHUN AKKYMYNATOPHOrO NOMELLEHNA aBapPUIMHOW BEHTUAALMEN UAMU NOCTOAHHO
paboTalolLeit BEHTUNALMEN C KPaTHOCTbIO BO3ayxoobmeHa A = 8 ul, oTeeuatowein TpebosaHmam n. A.2.3
[1], €N 7.13130.2009 [5] n NY?3 [6], ;onycKaeTca He OTHOCUTb aKKYMyNATOPHOE NOMELLLEHME K KaTeropum
A.

CornacHo n. 5.2 u 1abn. 1 [1] npu pacyeTHOM f[aBneHUW B3pbiBa, He npeBbiwatowem 5 Kla,
aKKYMY/IATOPHOE MOMeLLEeHNE cneayeT OTHOCUMTb K KaTeropuum Bl - B4 B 3aBUCMMOCTM OT MOKAPHOM
Harpysku, Haxo4aLLeNCcs B aKKYMYNATOPHOM MOMELLEHUN.

Mpumep 2

1. cxoaHble agaHHbIE.

1.1. MocT AMarHOCTUKM aBTOTPAHCMOPTHOrO MPeAnpuATUA ANA  TPy30BbiX aBTOMObBUNEN,
paboTalolWmMx Ha CKaToM NpUMPoaHOM rase. O6bem nomewenna V, = 300 m3. CBoboaHbIN 0b6bem
nometermna Ve = 0,8:V, = 0,8:300 = 240 m3. O6bem 6anioHa co CKaTbiM NPUPOAHbIM rasom V =50 a =
0,05 m3. lasneHwne B 6annoHe Py = 2-10* kMa.

1.2. OCHOBHOW KOMMOHEHT CXKaToro NPMUPOAHOro rasa - metaH (98% (06.). MonspHaa macca MeTaHa
M = 16,04 kr-kmonb™.

2. ObocHOBaHMe pacYyeTHOro BapMaHTa aBapum.

Mpun onpegeneHnn N3bbITOYHOIo faBNEHUA B3PbIBa AP g kavectse pPacyeTHOro BapMaHTa aBapum
NpPUHMMAaETCcA pasrepmeTmsauma oAHoro 6annoHa co ckaTbiM NPUPOAHbLIM Fa30M U MNOCTyN/eHne ero B
obbem nomeleHUsA. 3a pacyeTHy Temnepatypy MPUHUMAETCA MaKcMmanbHaa abcosntoTHan
TemnepaTtypa Bo34yxa B AaHHOM paiioHe (r. Mocksa) cornacHo CHull 23-01-99* [3] t, =37 °C.

MnoTHOCTb MeTaHa npu t, = 37 °C cocTaBuT:



16,04

= =0,6301 kr-™m°.
22,413-(1+ 0,00367-37)

P:

3. Macca nocTynuBLIEro B MOMeLleHWe Mpu pacyeTHOM aBapuu MeTaHa m onpedenseTtca no
dopmynam (A.6) n (A.7) [1]:

Vs =0,01-2:10*0,05 = 10 m3;
m =10-0,6301 = 6,301 kr.

4. N36biTouHoe aasnenve 3pbisa AP, onpegenenHoe no popmysne (9) Nocobus, cocTasuT:

AP =2,36-103-@=62 klla .
240

5. PacueTHoe M36bITOYHOE AaBsieHWe B3pbiBa npesbilwaeT 5 Klla, cnegoBaTebHO, NMOMELLEHUE
NOCTa ANArHOCTUKMN OTHOCUTCA K KaTeropmun A.

Mpumep 3

1. UcxoaHble faHHble.

1.1. MomeweHne y4vaCTKa HapalWwMBaHMA KpemHuA. HapawusaHue NOAMKPUCTANNA KpPeMHUA
OCYLLECTBNAETCA METOLOM BOCCTAHOB/MIEHMA TETpax/Jopuaa KpemHua B aTmocdepe BogOpOAa Ha ABYX
YCTQHOBKax C AaBaeHmnem B nx peaktopax P1 = 200 KlMa. Bogopoa nogaerca K ycTaHOBKAM OT KOINEKTOPA,
pacno/ioXKeHHOro 3a Npeaenamm yyactka, Nno Tpybonposoay M3 HeprKaBetowen cTann anameTpom d =
0,02 m (pagmycom r = 0,01 m) nog gasneHnem P, = 300 KkMa. CymmapHaa anvHa Tpybonposoaa oT
aBTOMATMYECKOW 33a4BMKKU C 3/IEKTPONPUBOAOM, PACNONOXKEHHOM 33 Npesesamm y4acTKa, 40 YCTaHOBOK
cocrasnfet L; = 15 m. O6bem peaktopa V = 0,09 m3. TemnepaTypa packaneHHbIX NOBEPXHOCTEN peakTopa
t = 1200 °C. Bpems aBTOMaTMYeCKOro OTKAKOYEHMA NO NAacnopTHbIM AaHHbIM T, = 3 c. Pacxog rasa B
Tpyb6onposoae g = 0,06 m3-c. Paamepbl nomeweHuna L x S x H = 15,81 x 15,81 x 6 m. 06bem nomeleHms
Vi = 1500 m3. CBoboaHbIN 06bem nomelteHua Ve = 0,8-1500 = 1200 m3. Maowaab nomelleHuna F = 250
M2,

1.2. MonsapHaa macca sogopoga M = 2,016 Kr-kmonbl. HUKHWUIA KOHLEHTPaLMOHHbIA npegen
pacnpocTpaHeHua nnameHu Bogopoaa Cukne = 4,1% (06.). CTexnomeTpuyeckasn KOHLEHTPaLMA BogOpoaa
Cer = 29,24% (06.). MaKcMmanbHoe AaBneHue B3pbiBa BOA0POAA Pmax = 730 KlMa. TeTpaxiopua KpemHus -
Heroptoyee BelecTBo. Obpasytowmecs B pesyibTaTe XMMUYECKOM peaKLMn BELLEeCTBa - Heroprouue.

2. ObocHOBaHMe pac4yeTHOro BapMaHTa aBapum.

Mpn onpeseneHun U3bbITOYHOrO AAaB/MEHUA B3pPblBA B KayecTBe PAcYeTHOro BapuwaHTa aBapuu
NPUHUMAETCA pPasrepMeTM3aLmMa O4HOIO PeakTopa WM BbIXOL M3 Hero u noagogdAwero Tpybonposoaa
BOZOpPOAa B 06beM nomelLeHUA. 3a pacyeTHY0 TemnepaTypy NPUHUMAETCA MaKkCuMasibHaA abcontoTHan
TemnepaTtypa BO3A4yxa B JaHHOM paioHe (r. BopoHe:K) cornacHo [3] tp, = 41 °C. MN0oTHOCTb BOAOPOAA NpU

2,016
22,413-(1+0,00367 - 41

Tpybonposoganon.A.1.28) [1] T,=120c.
3. Macca noctynvBlIero B NoMelleHWe NpM pacyeTHOM aBapuu BoAopoda m onpeaenseTtca no
dopmynam (A.6) - (A.10) [1]:

-3
t, = 41 °C P, = )=0,0782 KI'-M .| PacyeTHoe BpemaA OTKIlOYeHUA

V> =0,01-200:0,09 = 0,18 m3;

Vir=0,06-120 = 7,2 m3;



V2 =0,01-3,14-300:0,01%15 = 0,014 m3;
Vr=7,2+0,014 =7,214 m%;
m =(0,18 + 7,214)-0,0782 = 0,5782 kr.

4. KoadpdurumeHT yyacTma BoAopoaa Bo B3pbiBe Z oNpenensieTca B COOTBETCTBMM C NpUIoKeHmem [
[1].

4.1. CpeaHaa KoHUeHTpauma sogopoaa Cep B NOMeLLLEeHUM COCTaBUT:

~100-0,5782

o= 2022 20,629 (06.);
P 0,0782-1200

Cep = 0,62% (06.) < 0,5-Chnp = 0,5-4,1 = 2,05% (06.).

CnepoBaTefibHO, MOXKHO OMpeaenTb 3HauyeHne KoapdmumeHTa yvyactma BoAopoaa BO B3pbiBe Z
pacyeTHbIM METOA0M.
4.2. 3HavyeHne npeadKCNOHEHLMANBbHOIO MHOXUTeNAa Cop COCTaBUT:

0,5782

C,=377-10° ——2°2
0,0782-1200

=23,23% (06.).

4.3. PacctoaHUA Xuknp, Yukne U Zuknp COCTaBAT:

1,38-23,23
n—

05
X = Y e =1,1314-15,81-£| ] = 25,65 M

1,38-23,23
n—

0,5
ZHKHP=O,0253-6(I j =0,218 u.

4.4. PacyeTHoe 3HayeHMe KoaddUUMEeHTa y4acTus Bogopoaa Bo B3pbiee Z byaeT paBHO:

-3
Z :ﬂ-0,0782- 23,23+£ -250-0,218=0,97 .
0,5782 1,38

5. N36bITouHOE faBneHne B3pbiBa AP cornacro ¢dopmyne (A.1) [1] cocTaBuT:

AP = (730-101). 22782:0.97 100 1 _ 59 i1a
1200-0,0782 29,24 3

6. PacyeTHoe u36bITOYHOE AaBfieHWe B3pbiBa He npesblwaer 5 KMa. lMomelleHWe ydyacTKa
HapalLMBaHNA KPEMHMA He OTHOCUTCA K KaTeropum A. CornacHo n. 5.2 v taba. 1 [1] npu pacyeTHom
JaBAeHMM B3pbIBa, He npesblwatolwem 5 KlMa, AaHHOe NomeLlleHne caedyeT OTHOCUTL K KaTteropum Bl -
B4 B 3aBUCMMOCTW OT NOKAPHOWN HarpysKu, Haxo4ALLenca B NOMELL,EHMM YYacTKa HapalLMBaHNA KpeMHUA.

5.2. MNomeLLeHHNa C NEerkoBOCNNaMEHAIOLLMMUCA KUAKOCTAMM

Mpumep 4



1. UcxoaHble aaHHble.

1.1. MNomelleHne CKNaaMpoBaHUA aLeToHa. B nomeleHnn xpaHuTca gecatb 6ouyek ¢ ob6bemom
aLeToHa B Kax 4o no V, =80 1 =0,08 m3. Pasmepbl nomeleHna L x Sx H=12 x 6 x 6 m. 06bem nomeleHuna
Vi = 432 m3. CBo60aHbIN 06bem nomeleHna Ve = 0,8:432 = 345,6 m3. Mnowaab nomeweHns F = 72 m2.

1.2. MonapHasa macca auetoHa M = 58,08 Kkr-kmonb ™. KoHCTaHTbI ypaBHeHUA AHTyaHa: A = 6,37551;
B = 1281,721; C, = 237,088. Xumnueckana popmyna auetoHa C3HeO. MnoTHOCTb aueToHa (KunpKocTtn)

p,.=790,8 kr- M > . TemnepaTypa BCbILUKM aLeTOHa tecn = -18 °C.

2. O60CcHOBaHWe pacYeTHOro BapMaHTa aBapum.

Mpu onpeseneHMn U3ObITOYHOrO AaB/NEHUA B3pPblBA B KayecTBe PACcYETHOro BapwaHTa aBapuu
NPUHUMaETCA pasrepmeTusauma ogHOM BOYKM M pPa3nnB aLEToOHA MO MOy MOMELLEHMA, UCXOAA U3
ycnosua, uto 1 N auetoHa pasnmeaeTca Ha 1 m? nona nomelleHus. 3a pacyeTHyl0 TemnepaTtypy
NpUHUMaeTcA abcoNtoTHAA TeMNepaTypa Bo3ayxa B AaHHOM paiioHe (r. MypmaHcK) cornacHo [3] t, = 32
°C.

3. OnpegeneHve napaMeTpPoOB B3PbIBOMOXAPHOM ONACHOCTM NPOBOAMM B COOTBETCTBMU C
TpebosaHuamu [1] n gaHHoro Mocobus.

3.1. No ¢opmyne (A.2) [1] onpeaensercAa 3Ha4yeHMe NAOTHOCTM MApPOB aLETOHa NPU PacUYETHOM
Temnepartype t, =32 °C:

~ 58,08
22,413-(1+0,00367-32)

P, =2,3190 kr-m°,

3.2. CornacHo Mocobuio onpeaenseTca 3HaYeHUE AaBJIEHUA HACbILWEHHbIX MAapoB aueToHa Py =

1281,721
: IgP =6,37551-—————— =1,612306 =
40,95-kMa (19 F, 32+ 237,088 , OTKyAa pacyeTHoe 3Ha4vyeHue P, = 40,95

KMNa).
3.3. Mo ¢dopmyne (A.13) [1] onpeaenseTtca 3Ha4YeHUE UHTEHCMBHOCTU MCNAPEHUs aLeToHa

W =10"°.,/58,08-40,95=3,1208-10* xr-m2-c™*.
4. PacyeTHas nnolasb pas3inBa COAEPHKMMOro o4HOM BOYKM aLLEeTOHA COCTABASET:
F.=1,0-V,=1,0-80 = 80 m>.
MocKoNbKY NiowWwaab nomelteHus F = 72 m? MeHblLe paccyMTaHHOM Naowaam pasinMea auetoHa Fy
= 80 M?, TO OKOHYATENbHO NPUHUMaEM F, = F = 72 M2,
5. Macca napoB alueToHa, NoCTyNMBLLMX B MOMeLLeHUe, m paccuuTbiBaeTca no popmyne (A.12) [1]:

m = 3,1208:10*-72-3600 = 80,891 kr.

B a3tOom cnyyae umcnapuTcA  TONBKO  Macca  passiMeLuerocsa M3  6GOYKM adlUEeTOHa n

m=m_ =V -p_=0,08-790,8 = 63,264 k.
6. U36biTouHOE fasnenue e3pbisa AP cornacto dopmyne (20) Mocobus 6yaeT pasHo:
63,264

AP =959, 3. =75,7 xlla .
345,6-2,3190

7. PacyeTHoe M3bbITOYHOE AaB/ieHne B3pbiBa npesbillaeT 5 k[la, cneposaTtenbHO, NomelleHue
CKnagnpoBaHumA alleToHa OTHOCUTCA K KaTeropumu A.



Mpumep 5

1. UcxoaHble AaHHble.

1.1. NomelLeHMEe MPOMENKYTOUYHOrO TOMIMBHOIO 6aKa pPe3epBHOM AM3ENbHOW 3N1EKTPOCTaHL MM
YHUPUUMPOBAHHOM KOMMOHOBKM. B nomelLeHUM HaxoauTca TONAMBHBLIN 6ak ¢ 06bemMom AU3enbHOro
Tonausa mapku "3" (FTOCT 305-82) V, = 6,3 m>. Paamepbl nomelteHma L x Sx H=4,0 x 4,0 x 3,6 m. O6bem
nomewenuna V, = 57,6 m3. CsobogHbiii o6bem nomelernnsa Ve = 0,8:57,6 = 46,08 m3. Mnowagb
nomelueHmna F = 16 m2. CymmapHasa anmHa Tpybonposoaos gnameTpom di = 57 mm = 0,057 m (r; = 0,0285
M), OrpaHMYeHHana 3a4BUKKaMU (PYYHbIMM), YCTAHOBNEHHBIMUW HA NOABOAALLEM M OTBOAALLEM YYaCTKAX
Tpybonposoaos, coctasnset L; = 10 m. Pacxog ansenbHoro tonamsa B Tpybonposogax g = 1,5 a-ct =
0,0015 m3-c™.

1.2. MonapHas macca AM3enbHOro Tonamea mapku "3" M = 172,3 kr-kmonbt. BpyTtTo-bopmyna
Ci2343 Hazsse. MNOTHOCTL 3kMAKOCTM npw Temnepatype t = 25 °C p, =804 Kkr- M. KoHCTaHTl
ypaBHeHuA AHTyaHa: A =5,07828; B = 1255,73; C, = 199,523. TemnepaTypa BCMbIWKKN teen > 40 °C. Tennota
cropanma H_=QF = 4,359-107 JIx-kr ' =43,59 MJIK KT . HuKHMIA KOHLEHTPALMOHHbIN
npegen pacnpoctpaHeHus naamenmn Cuxne = 0,6% (06.).

2. O60CcHOBaHWE pPacYeTHOro BapMaHTa aBapuu.

Mpu onpeseneHMn U3ObITOYHOrO AAB/EHUS B3PblBA B KayecTBEe PACYETHOro BapwaHTa aBapuu
NPUHUMaAETCA pasrepmeTmsauma TOMJMBHOrO 6aka WM BbIXO4 M3 HEro M MnoABOAAWMX U OTBOSALLMUX
TPyb0oNpoBOAOB AN3ENLHOIO TOMAMBA B 06beM NOMELLEHMA. 33 PAaCYETHYIO TeEMMEPATYPy NPUHUMaeTCA
MaKCMMasibHaa abcontoTHaA TemMnepaTypa BO3Ayxa B AaHHOM paioHe (r. baaroselueHck) cornacHo [3] tp
= 41 °C. MnotHOCTb napos AN3eNbHOro TONAMBaA npwu to = 41 °C

~ 172,3
22,413-(1+0,00367-41)

Tpybonposogos no n. A.1.2 [1] T, = 300 ¢, gantenbHocTb ncnapexmsa no n. A.1.2 e) [1] T=3600 c.
3. O6bem Vi 1 nnowasb pasamea F, NOCTYNUBLUEFO NPW PacyeTHOW aBapun AU3e1bHOro TONIMBa
onpeaensoTcs B COOTBETCTBUM C NonoxeHuamum n. A.1.2 [1]:

-3
o =6,6820 kr-m ", PacueTHoe Bpems OTKNOYEeHUA

V. =V, +q-T, +7m-r?-L, =6,3+0,0015-300+ 3,14 x
x0,0285°-10 = 6,776 m° = 6776 m;
F.=1,0-6776 = 6776 m>.
MocKonbKy Naowaab nomeleHnsa F = 16 M? meHblue paccynTaHHOMN NAOLWAAM Pa3iMBa AN3eNbHOro
Tonamea F, = 6776 M2, TO OKOHYaTeNbHO NPUHUMaEM F, = F = 16 m2,
4. Onpepensem AaB/ieHWE HACbIWEHHbIX MNapoB AM3eNbHOro TonavBa Py Npu  pacyeTHoM

Temnepatype t, =41 °C:

IgP, =5,07828 — _125573 =—-0,142551,
199,523+ 41

P,=0,72 KkMa.
5. UHTeHcMBHOCTbL UcnapeHma W ansenbHOro TonamMea COCTaBUT:
W =10"°-1,0-4/172,3-0,72=9,45-10° kr- M *-c*.

6. Macca napos Au3enbHOro Ton/aMBea, NOCTYMNMBLUUX B NOMeLLeHMe, m ByaeT paBHa:



m =9,45-10°-16-3600 = 0,5443 kr.

7. OnpegeneHne KoadduLMeHTa yyacTMa NapoB AM3eNbHOro TONAMBa BO B3pbiBe Z NPOBOAUM B
COOTBETCTBUM C NpuaoxKeHmem [ [1].
7.1. CpeaHan KOHLEHTpauma NapoB An3elbHOro Tonamnea Cep B MOMELLEHUN COCTaBUT:

~100-0,5443

_ —0,18% (6.
>~ .682-46,08 6 (00.)

7

Cep = 0,18% (06.) < 0,5-Chkrp = 0,5-0,6 = 0,3% (06.).

CnepoBaTenbHO, MOXHO onpeaenntb 3HadyeHue KosdPUUMEeHTa y4yacTMAa MaposB [U3e/bHOro
TONAWBA BO B3pbiBe Z pacyeTHbIM METOA0M.
7.2. 3HayeHune C, 6yaeT paBHo:

c. =100-272 _ 0,719 (06.).
101

H

7.3. 3HayeHWe CTEXMOMETPUYECKON KOHLEHTpauMu NapoB AusenbHoro Tonamea Ce COMMacHO
dopmyne (A.3) [1], ucxoaa U3 xMMUYeckon 6pyTTo-bopMynbl AN3ENbHOMO TOMNNBA, COCTaBUT:

B=12,343+

—23’;389 =18,32;

c . 10
" 1+4,84.18,32

—1,12% (06.).

7.4. 3HauyeHue napameTpa C* byaeT paBHO:
C*=1,9-1,12 = 2,13% (06.).
7.5. Nockonbky Cy =0,71% < C* = 2,13% (06.), To paccunTbiBaeM 3Ha4yeHWe napameTpa X:

X _S :M=0,33_
cC* 213

7.6. CornacHo pwuc. .1 npunoxenuns [ [1] npu 3HaueHmn X = 0,33 onpegensem 3HayeHue
KoadPUUMeHTa yyacTusa NapoB AuM3enbHOro TonmMea Bo B3pbiee Z = 0.

8. N36bITouHOE faBneHne B3pbIBa AP cornacHo ¢dopmyne (A.1) [1] cocTaBuT:

0,5443-0 100 120 Klla

AP =(900-101)- : :
( ) 46,08-6,682 1,12 3

9. PacyeTHoe M36bITOYHOE AaBneHMe B3pbiBa He NpesbiwaeT 5 KMa. NomeleHne NpomeKyTo4HOro
TON/AMBHOIO 6aKka pe3epBHOM [AM3e/bHOW 3EeKTPOCTAHUMN  YHUPUUMPOBAHHON KOMMOHOBKM He
OTHOCUTCA K KaTeropusam A unu b. CornacHo n. 6.2 n 1abn. 6.1 [1] nposeaem npoBepKy NpUHAANENKHOCTH
nomeweHua K kateropuam Bl - B4.

10. B cootBetcTBMM c n. 5.2 [1] onpeaenvm noxKapHyto Harpy3ky Q v yaenbHYH MNOXKapHYH HarpysKy

g:



G=V_-p, =6,776-804 = 5448 xr;

Q=G-QF =5448-43,59 = 237478 Ml x ;
S=F=16m%

g Q_ 237478

-2
=14842 MJIx -M ° .
S
11. YpenbHaa nokapHaa Harpyska 6onee 2200 Mx:-m2. [omelleHMe MNPOMENKYTOUHOTO
TON/AIMBHOIO 6aKa pe3epBHOW AM3E/IbHOW 3NEKTPOCTaHLMU YHUOULMPOBAHHON KOMMOHOBKM COrNacHo
Tabn. 6.1 [1] oTHocKTCA K KaTeropum B1.

Mpumep 6

1. UcxoaHble AaHHble.

1.1. NomelieHMe CYLWINNBbHO-MPONUTOYHOIO OTAENEHNA INEKTPOMALLUMHHOINO Lexa. B nomeleHumn
HaxoaaTca ABa OaKa Aas MOKpbITMA Aakom BT-99 noAtoCHbIX KaTylweK Chnocobom OKyHaHus C
noABoAALWMMN N OTBOAALLMMM Tpybonposoaamun. Pasmepbl nomeleHna Lx Sx H=32x 10 x 8 m. Obbem
nomewermna V, = 2560 m3. CsoboaHbili o6bem nomeuleHna Ve = 0,8:2560 = 2048 m3. Maowagb

nometueHus F = 320 m2 O6bem Kaxaoro 6aka Va, = 0,5 m3. CTeneHb 3anonHeHus 6aka nakom € = 0,9 .
O6bem naka g 6ake V, =€-V, =0,9-0,5=0,45 M>. Onnma u AMameTp noAsoaaLLero (HanopHoOro)
TpybonpoBoaa mexay 6akom n Hacocom L; = 10 m n di = 25 mm = 0,025 m cooTBeTCcTBEHHO. JAMHa U
AVNameTp oTBoAALLEro TPybonpoBoga MexKay 3a4BUMMKKON M 6akom L, = 10 m 1 d> = 40 mm = 0,04 m
COOTBETCTBEHHO. [pon3BOANTENLHOCTb Hacoca g = 6,510 m3-c’l. Bpema oTkaloueHua Hacoca T, = 300 c.
B Kasablh 6ak monepemeHHO 3arpyaeTcA W BbIrpy)Kaetca eauHoBpemMeHHOo no 10 WT. MoatCHbIX
KaTyLleK, pasmellaeMblx B KopanHe. OTKPbITOE 3epKaso UCNapeHns Kaskaoro 6aka Few = 1,54 m2. O6wian
NOBEPXHOCTb 10 WIT. CBEXXEOKPaLUEHHbIX NOMOCHbIX KaTyLeK Fesoxp = 6,28 M2,

1.2. B nake BT-99 (FOCT 8017-74) B BuAe pactBopuTenei cogeputca 46% (macc.) kennona n 2%

(macc.) yaitT-cnmpuTa. B obuweit macce pactsopuTeneii cogepskutca @, = 95,83% (Macc.) Kcunona u

¢, =4,17% (MaCC.) yaitT-cnuputa. MaotHoctb naka BT-99 p. =953 KL-M >, MonsapHaa macca
Kemnona M = 106,17 kr-kmonb, yaitt-cnuputa M = 147,3 Kr-kmonbl. Xumudeckaa dopmyna Kcunona

o -3 o
CsHio, yauTt-cnuputa CigsHaio. MNOTHOCTE KMAKOCTM Kcuaona pm=855 KI'*M , yauT-cnupuTta

P, = 760 KF~M73. TemnepaTtypa BCMbIWKKU KCUAona teen = 29 °C, yalT-cnnuputa teen = 33 °C. HUKHMIA
KOHLEHTPALMOHHbIN Npegen pacnpocTpaHeHmsa naameHu kemnona Cukne = 1,1% (06.), yant-cnuputa Chkne
=0,7% (06.). Tennota cropanua keunona H, = QP = 43154 xJ[x - Kkr ' =43,15 MJIx - kr ', yaiir-

civputa H, = QP = 43966 x/[x - Kr ' =43,97 MJIX - KT . KoHcTaHTbl ypaBHeHMs AHTyaHa 4

Kcunona A =6,17972; B=1478,16; C, = 220,535; gns yant-cnuputa A = 7,13623; B =2218,3; C, = 273,15.

2. O60CcHOBaHWe pacyeTHOro BapMaHTa aBapum.

Mpn onpeneneHun n3bbITOYHOrO AaB/NEHUA B3pPblBA B KayecTBe PAcYeTHOro BapuwaHTa aBapuu
NPUHUMaETCA pa3repmeTnsanma ogHoro 6aka ¢ IaKOM A1 MOKPbITUA MOIOCHBIX KaTyllek cnocobom
OKYHaHMA W yTeuyKa Nlaka U3 HamopHOro M oTeoAAllero Tpybonposogos nNpu paboTarowem Hacoce ¢
nocaeAyroLWmMmM pasIMBOM NaKka Ha Nos nomelLeHuA. MponcxoguT UcnapeHue Kcuaona U yanT-cnmpuTa ¢
NMOBEPXHOCTM PA3/IMBLUErOCA N1aKa, @ TaKXKe C OTKPLITOW MOBEPXHOCTU BTOPOro 6aka M C NOBEPXHOCTM
BbIFPY*KAeMbIX NMOKPbITbIX TAKOM MOJIOCHbIX KaTywek (10 wrt.). 3a pacyeTHyto TemnepaTypy NPpUHMMaETCA
MaKCMMasibHasa abcontoTHan TemnepaTtypa Bo3ayxa B LJaHHOM palioHe (r. Mocksa) cornacHo [3] t, = 37 °C.
MnoTHocTb Napos npu t, =37 °C:



106,17
22,413-(1+0,00367-37)

KCWiona p, = =4,1706 kr-M ",

yaluT-cupuTa p, = 147,3 =5,7864 xr-M
22,413-(1+0,00367 - 37)

PacueTHoe Bpemsa oTKoYeHMA TpybonpoBoaos 1 Hacoca no n. A.1.2 8) [1] T. =300 ¢, annTenbHOCTb
ncnapenmanon. A.1.2 e) [1] T= 3600 c.

3. O6bem Vi, naowaap pasnmea Fp, NOCTYNUBLUErO B MOMELLEHWE NPU PACYETHOM aBapun flaka U
naowaab ucnapeHus F, onpeaensatoTcs B COOTBETCTBUM C nonoxKeHuamm n. A.1.2 [1]:

V. =V +q-T, +%-(df 'L, +d?-L,)=0,45+6,5-10° 300+
+o,785-(o,0252 .10 + +0,042 -10) = 0,487 m° = 487 1;

F,=0,5-487 = 243,5 m?;
Fu= Fp+ Fenx + Fes.op = 243,5 + 1,54 + 6,28 = 251,3 Mm%
4, Onpepensem [aB/feHME HACbIWEHHbIX MapoB P, KCWaoNa W yalT-cnupuTa Npu pacyeTHou

Temneparype t, =37 °C:
- ANA Keunona

IgP, =6,17972 - 1478,16 =0,440073;
(220, 535+ 37)
P, = 2,755 KMa;
- ANA yauTt-cnmpuTa
IgP, =7,13623 - 22183 =-0,016116;
(273,15+37)

P, =0,964 KkMa.

5. WHTeHcmBHOCTb UcnapeHua W pacTBopuTena COCTaBuT:
- N0 Kcnnony

W =10"°.1,0-4/106,17 - 2,755=2,8387-10° xr-m *-¢ *;
- N0 yauT-cnuputy
W =107°-1,0-4/147,3-0,964 =1,1700-10° kr-Mm > -c*.

6. B cootBetcTBUM C nonoxeHuamm n. A.2.5 [1] onpepensem maccy napos, NOCTYNUBLUMX B
nomeLueHne, m no Hanbonee onacHOMy KOMMOHEHTY - KCUAOAY:

m = 2,8387-10-251,3-3600 = 25,6812 kr.



7. OnpegeneHvie KoadpduLMeEHTa y4yacTMa MApOB PACTBOpUTENA BO B3pbiBe Z MPOBOAMM B
COOTBETCTBUM C NpunoxeHuem [, [1], npuHMMan 3HAYEHUSA PAcYeTHbIX NapPaMeTPOB NO KCWUAoay nnMbo
yanT-cnupuTy, Hanbosiee onacHble B OTHOLWEHMMU NOCNEACTBUI B3pbiBa.

7.1. CpeaHan KoHueHTpauma Cc, NapoB PacTBOPUTENA B MOMELLEHUMN COCTABUT:

~100-25,6812

o= —0,30% (06.)
P 4,1706-2048

’

Cep = 0,30% (06.) < 0,5-Chkne = 0,5-0,7 = 0,35% (06.).
CnepoBaTenbHO, MOXKHO onpefe/nTb 3Ha4YeHne KoadPuLMeHTa yyacTMa Napos pPacTBopuTens BO

B3pbiBe Z pac4yeTHbIM METOA0M.
7.2. 3HayeHune C, 6yaeT paBHo:

C, ~100- 2755 5 739 (06.).
101

7.3. 3HaueHune Cp byaeT paBHO:

25,6812-100
2,73-4,1706-2048

0,41
C, = 2,73-( j —=1,105% (06.).

7.4. Pacctoanua Xukne, Yukne, Zuknp COCTaBAT:

0,5

X e =1,1958-32. 1,0-Inw =31,55m.
1,25.1,105)"°

Yoo =11958-10-( 1,0-InZ2 222 | = 0,86 u
1,25.1,105\"°

Z,..=0,04714-8-/1,0- In=222=2| = 0,31 mm,

7.5. KoadduumeHT yyactms napoB pacTBopuTens BO B3pbiBe Z cornacHo dopmyne (4.2)
npunoxexus [ [1] coctaBuT:

-3
Z:ﬂ-5,7864- 1,105+£ -320-0,31=0,222 .
25,6812 1,25

8. 3HaueHne cTexnomeTpuYeckoi KoHueHTpauun C cornacHo popmyne (A.3) [1] cocTaBuT:
- ANA Kcunona

[3284‘%:10,5;



100

C,=—=193% (06.);
1+4,84-10,5

- AnA yaut-cnnmputa

B=10,5+%=15,75;

c . 100
" 1+4,84.15,75

=1,29% (06.).

9. U36biTouHoe AasneHue B3pbisa AP cornacHo popmyne (A.1) [1] coctasuT:

AP = (900-101). 22:0312:0.222 10 1_,54 47,
2048-4,1706 1,29 3 ’ '

10. PacyeTHoe M36bITOYHOE AaBneHMe B3pbiBa npesbiwaeT 5 kla, cnegoBatesibHO, NOMelleHMe
CYLINABHO-NPOMNUTOYHOIO OTAENEHUA 3NEKTPOMALLMHHOIO Lexa OTHOCUTCA K KaTeropum b.

11. PacyeT u36bITOYHOrO [AaBieHMA B3pbiBa AP 8 NOMeLLEHUN CYLUMABbHO-MPONUTOYHOIO
oTAeNEeHNA 3NEKTPOMALUMHHOIO Uexa C yyeTom paboTbl aBapuMHOM BEHTUAALMM UAU MNOCTOAHHO
paboTatowelr 06weobMeHHOW BeHTUAAUMM, YyAoBAeTBopAlowen TpeboBaHuam n. A.2.3 [1].
PaccmaTpusaeTca cayyai npu KpaTHOCTM 06MeHa aBapuitHoN BeHTUAAUMN A = 6 4L,

11.1. Mpmn KpaTHOCTH BO3AyX006MeHa, CO3/1aBaeMOro aBapuinHoOM BEHTUAALMEN, paBHOM A =64l =
1,6667-103-c%, cornacHo n. 3.4 Nocobua CKOPOCTb ABUMKEHMA BO34yXa B MOMELLEHUN COCTaBUT:

U=A-L=1,6667-10332=0,05m-c’.

11.2. UHTeHCMBHOCTb McnapeHusa W pacteopuTens (No KCUaoay) Npu CKOPOCTU BO3AYLIHOMO NOTOKa
8 nometueHun U = 0,05 m-c’ (c HekoTopbim 3anacom koadpduument 1 = 1,6 8 cootsetcTum ¢ Tabn. A.2
[1]) 6byneT paBHa:

W =10"°-1,6-4/106,17 - 2,755 =4,5420-10"° kr-m 2 -c .
11.3. Macca nocTyn1BLNX B NOMELLLEHWE NAapOB pacTBopuTensa (Mo KCuaoay) m, COCTaBuUT:
my = 4,5420-10-251,3-3600 = 41,0906 Kr.

11.4. Macca Haxo4ALWMXCA B NOMELLEHMM MAPOB PacTBOPUTENS M NpU yyeTe paboTbl aBapuIiHOM
BEHTUAAUMM WUAM  NOCTOAHHO paboTatowelt 06uWe0bMEHHON BeHTUAALUMK, YAOBAETBOPAIOLLEN
TpeboBaHuam n. A.2.3 [1], byaeT paBHa:

m 41,0906

u

m = = - =5,8700 xr .
A-T+1 16667-10°-3600+1

11.5. CpeaHan KoHueHTpauma C,, NapoB pacTBOPUTENA B MOMELLEHUN COCTaBUT:

~100-5,8700

=" —~0,07% (06.);
P 4,1706-2048



Cep = 0,07% (06.) < 0,5-Chkne = 0,5-0,7 = 0,35% (06.).

CnepoBaTenibHO, MOXKHO onpenennTb 3HavyeHme KosdpdmuneHTa y4yacTua napos pacTBOpUTENA BO
B3pbiBe Z pac4yeTHbIM METOA0M.
11.6. 3HauyeHue Co GyaeT paBHO:

C, =27 ( 5,8700-100

0,46
= 0,502% (06.).
2,73-4,1706- 2048

11.7. Pacctoanusa Xukne, Yukne, Zuknp COCTaBAT:

0,5
X s =1,1958-32-(1,0-Inwj =0 M,

0,5
Y. =1,1958-10-(1,0-Inwj =0,

05

=0wm

Z e = O,3536-8-(1,0-In Mj

3HayeHuns Xukne, Yukne, Zuknp COFIAcHO NpunoxkeHuto 4 [1] npuHumatotcs paBHbiMK O, NOCKOJIbKY
norapudmbl yKasaHHbIX B GOpPMynax COMHOXKUTENEN Aal0T OTpULATENbHbIE 3HaYeHnA. CneaoBaTeNbHoO,
cornacHo ¢opmyne (4.1) npunoxkenma [ [1] KoadduLMeHT yyacTusa NapoB pacTBOPUTENA TaKKe paBeH Z
= 0. Noacrasnas B popmyny (A.1) [1] 3HayeHMe KoadduumeHTa Z = 0, NoNyYnMm n3bbITOYHOE AaBeHUe
s3pbisa AP =0 klla .

11.8. PacuyeTHoe u3bbITOMHOE pfaBneHWe B3pbiBa He npeBblwaer 5 KMa, cnegoBaTesbHO,
NoMeLLeHNE CYLIMIbHO-NPONUTOYHOIO OTAENEHUA 3/IEKTPOMALUMHHOIO LleXa NpM OCHALLEHWUW €ero
aBapPUMHOM  BEHTMAAUMEN  WMAM  NOCTOAHHO  paboTalowel  obweobmMeHHON  BeHTUAALMEN,
yaosneTtsopatoullen TpebosaHmam n. A.2.3 [1], ¢ KpaTHOCTbIO BO3ayxoobmeHa A = 6 4l He oTHOCUTCA K
Kateropuun A unm b. CornacHo n. 6.2 n Tabn. b1 [1] npoBeaem NpoBepKy NPUHALNENKHOCTU NOMELLEHWUSA K
KaTeropmam B1 - B4.

11.9. B cootBeTctBUM C N. B.2 [1] onpeaenMm noxKapHyk Harpysky Q v yAenbHYH MNOXKapHYHo
Harpysky g:

G=2V,p, =2-0,45-855=769,5 kr;

Q=G-Q"”=769,5-43,97 = 33835 M/ x;

S=2-Fewx=1,54-2 = 3,08 m?
(cornacHo n. 6.2 [1] npuHumaem S = 10 m?);

9= =3 _ 3383 5 Myl
s~ 10

11.10. YaenbHasa noxapHas Harpyska 6onee 2200 M/x-m2. lomeLleHme CyLnAbHO-NPONUTOYHOrO
OTAEeNeHNA INEKTPOMALUMHHOIO LEexa NpU OCHALLEHWUM ero aBapUMHON BEHTUAALMEN MAM NOCTOAHHO
paboTatowein o0b6WeobmMeHHON BeHTUAsUMEN, ypoBneTBopAlwen TpebosaHuam n. A2.3 [1], c



KpaTHOCTbIO Bo3ayxoobmeHa A = 6 u cornacHo Tabn. B.1 [1] oTHocuTCA K KaTeropuu B1.

5.3. MomeleHmna ¢ HarpetbiMmn nerkoBocniaMeHAWMMnCA
N TOproYnmMmm XMaKoCtTaMmn

Mpumep 7

1. UcxoaHble AaHHble.

1.1. TlomeweHne nNpPUEMHON EMKOCTU OXIaKOAEHHOro TreKcaHa YCTAaHOBKM  3KCTPaKLMu
NPONUTOYHOrO macna. B momelleHnn pacnonoxeHa emKocTb ¢ obbemom rekcaHa Vs = 40 n = 0,04 m3,
Hacocbl ropayeli Bogpl. Pasmepbl nomeweHna L x S x H =12 x 6 x 6 m. Obbem nomeueHnsa Vi, = 432 m3,
CBo60oaHbIN 06bem nomeleHuna Ve = 0,8:432 = 345,6 m3. Mnowaab nomeweHna F = 72 m?. Temnepatypa
reKcaHa B eMKOCTM OXNaXKAeHHoro rekcaHa T, = 50 °C = 323,2 K. CymmapHbiit obbem rekcaHa,
NCTEKAIOLLErO M3 NOABOAALLNX U OTBOAALLMX TPYOONPOBOLOB NPU aBAPUINHOM CUTYyauuK, coctasasaeT Vi,
=1n=0,001 m3,

1.2. MonapHas macca rekcaHa M = 86,177 Kr-kmonb L. KoHcTaHTbl ypaBHeHMA AHTyaHa: A = 5,99517;
B = 1166,274; C, = 223,661. Xummnyeckas dopmyna rekcaHa CeHis. MNOTHOCTL rekcaHa (3kmakoctu) npu

o _ -3
w® = - s .
TemnepaTtype XUOAKOCTU Ly = 50 °C pm 631 8 KI'-M Cpep,HFIFI TEeNN0EMKOCTb reKCaHa B UHTepBane

temnepatyp 0+100 °C ¢« = 2514 [x-kr-K'. TemnepaTypa BCMbIWKM rekcaHa ten = -23 °C.
TemnepaTtypa KMNeHMA rekcaHa ty = 68,74 °C.

2. ObocHOBaHMe pacYeTHOro BapMaHTa aBapum.

Mpwn onpeaeneHnn ns3bbITOYHOrO LABAEHUA B3PbiBA B KAYECTBE PaCYETHOrO BapwaHTa aBapuu
NPUHMMAETCA PasrepMeTM3aumns NPUEMHON EeMKOCTU U BbIXOZ M3 Hee M NoABOAALMX M OTBOAALLMX
TpybonpoBoAoB rekcaHa B 06bem NomeLleHuUs. 3a pacyeTHy0 TeMnepaTypy NPUHMMAETCA TeMmnepaTypa
HarpeBa rekcaHa B NPUeMHOM eMKOCTU t,2 = 50 °C. MaKcumanbHaa abcontoTHaAa TemnepaTypa Bo3ayxa B
AaHHOM paioHe (r. MockBsa) cornacHo [3] t,1 =37 °C.

3. OnpeneneHne NapameTpoB B3PbIBOMOXKAPHON ONAaCHOCTU NPOBOAMM C UCNO/b30BaHMeM [1] u
AaHHoro Mocobus.

3.1. MnoTHOCTb NapoB rekcaHa (popmyna A.2 [1]) coctaBuT:

86,177
22,413-(1+0,00367-37)

mput  =37°Cp, = =3,3852 kr-M°;

nput ,=50°Cp, = 86,177 =3,2488 kr-M°.
P 22,413-(1+0,00367 -50)

3.2. [laBneHue HacbILWEHHbIX NAPOB rekcaHa npu TemnepaTtypax tp1 = 37 °C U tp, = 50 °C coctaBut
P, P,
cooTBeTcTBEHHO (n. 3.2 Mocobus):

lgP, =5,99517 - 100274 _ 1 50876,
’ 37 + 223,661
PH,l = 33,18 Kﬂa;
IgP, , =5,09517 — 00214 4 733493,
= 50 + 223,661

P.,=54,13 kla.

3.3. YpenbHas TennoTa wcnapeHus rekcaHa Luen (Mk-kr') npu Temnepatype t,» = 50 °C



paccumTbiBaeTca no ¢opmyne (A.15) [1]:

L 19,173-10°-B-T2
" (T, +C,-2732)"-M

3 2
_ 19,173-10°-1166,274 - 323,2 _ 361923 [k - krt

(323,2+ 223,661 273, 2)2 -86,177

3.4. O6bem rekcaHa, Bbillealero B nometyeHne, V; (m3) coctasut:
Vi = Va + Vip = 0,04 + 0,001 = 0,041 m3.

3.5. Macca BbilleALero B NoOMelLleHUe rekcaHa my (Kr) coctaBuT:
m, =V -p, =0,041-631,8 =25,904 «r.

3.6. PacyeTHan naowaab pasMBLUEroca rekcaHa Fy (M?) coctasur:
F,=1,0:V,=1,0:41 =41 m2%.

4. na onpeaeneHusa maccbl m; (Kr) NapoB rekcaHa, UCNapmBLLMXCA MPU OXNaXKAEHUM pasuBLIeiics
MUAKOCTU OT tp, = 50 °C go tp1 = 37 °C, Bocnonbayemca popmynoit (A.14) [1]:

m, =0,02-VM -P,, L —0,02-./86,177 -54,13- 252‘;1252204 —1,808 kr

HCII

5. WHTeHcnBHOCTb ucnaperua W (kr-m2-cl) rekcaHa npu pacyetHoit Temnepatype t,1 = 37 °C
onpeaensem cornacHo popmyne (A.13) [1]:

W =10"°-n-vM -P,, =107°-1,0-/86,177 - 33,18 =3,0802-10 kr-m2-c*.

6. Macca m, (Kr) napoB rekcaHa, MCMNapWBLUMXCA C MOBEPXHOCTM pPas3/vMBa NpPW pPacyeTHoW
Temnepartype t,1 = 37 °C, cornacHo ¢popmyne (A.12) [1] cocTasuT:

m- = 3,0802-10*-41-3600 = 45,464 Kr.
7. CymmapHas macca MCnapmBLLEroca rekcaHa CoCTaBuUT:
m=mi+m,=1,808 + 45,464 = 47,272 Kr.

MocKonbKy my = 25,904 < m = 47,272 Kr, TO NPUHMUMAEM, YTO Macca BbllleALWwero npyu aBapumnHom
pasrepmeTu3aumm NPUEMHO eMKOCTU FreKCaHa MCNapAeTCA NOIHOCTbIO, T.€. M = my = 25,904 Kr.

8. U36biTouHoe aasnerue B3pbisa AP cornacHo dopmyne (16) Mocobus 6yaeT pasHo:

AP =3,507-10°- 25,904 =80,91 kI1a .
345,6-3,2488

9. PacyeTHoe M3bbITOYHOE AaB/ieHne B3pbiBa npesbillaeT 5 k[la, cneposaTtenbHO, NomelleHue
I'IpMEMHOﬁ E€MKOCTU OX/NTaXXAEHHOIO reKCaHa OTHOCUTCA K KaTeropmmn A.



Mpumep 8

1. UcxoaHble AaHHble.

1.1. NomeweHne HacocHoi ammetunpopmammnga (AM®PA). B nomeleHUM pPacnonoxKeHbl Tpu
Hacoca, oTKauuBatowux JM®OA 13 pacnonoxeHHOro BHe NpeaesioB nomelleHma cbopHMKa, B KOTOPbIN
OM®A oTbupaeTca ns oTroHHOro Kyba H13a pekTUPUKALNMOHHOM KOIOHHbI Npu TemnepaType T1 = 130 °C
=403,2 K. Temnepatypa HarpeTtoro JM®A B cbopHuKe T, =110 °C=383,2 K. [pon3BoanUTENBHOCTb O4HOIO
Hacocag=1m3>u1=2,78x10*m3-c1=0,278 n-c’l. Ha noaBoaALmMX M 0TBOAALLMX TPYBONPOBOAAX HACOCOB
3a Npefenamm NomeLL,eH1a YCTaHOBAEHbI aBTOMaTHUYeCKMe 3aA8UKKM (Bpema oTknouenna T =120 ¢).
O6bem JM®A B oTBOAAWMX W noaBoAAamMx TpybonpoBoaax ¢ yyetom obvema AMPA B Hacoce ans
ofiHoro Hacoca cocTtasnset Vi, = 0,02 m3 = 20 n. Paamepbl nomewtermna L x S x H= 18 x 6 x 6 m. Naowaab
nometyeHua F = 108 m?. O6bem nomelleHms Vi, = 648 m3. CBoboaHbIli 06bem nomelermna Ve = 0,8:648 =
518,4 m3.

1.2. MonspHaa macca AM®A M = 73,1 Kr-kmonb . KOHCTaHTbl ypaBHeHUA AHTyaHa: A = 6,15939; B
= 1482,985; C, = 204,342. Xumuuyeckasa popmyna AMPA CsH;0N. CTtexmomeTpmyeckasa KOHLLEHTpaLmA

AM®A Cir = 4,64% (06.). MnotHoCTb uakoctn AM®A npu t = 25 °C p, = 950 kr - M (c 3anacom gna

t = 110 °C npwu pacuetax). Tennoemkoctb AM®PA npuHMMaem c 3anacom A8 PacyeToB MNo rekcaHy Cy =
2514 Ax-krl-K?! (npumep 7 Nocobusa). Temnepatypa BenblwKkn AM®A tee, = 53 °C. TemnepaTtypa KUneHus

AM®A t, = 153 °C. Tennoty cropanmna Q" = 45,105 M/Ix - KT MpvHMMaem c 3aNacom A1s pacueTos

no rekcaHy (npunoxkeHue 1 Nocobus).

2. O60CcHOBaHWe pPacYeTHOro BapMaHTa aBapum.

Mpu onpeseneHun M3BObITOYHOrO AABNEHWA B3PbIBA B KayecTBE PACYETHOro BapwaHTa aBapuu
NPUHUMaAETCA pasrepmeTMsauma OAHOFO Hacoca WM BbIXOA W3 HEro M MnoABoAAWMX W OTBOAALLMX
Tpybonposogos JM®A B 06bemM NomeLLeHUA. 3a pacyeTHYIO TemnepaTypy NPMHMMAETCA TemnepaTypa
Harpesa AM®A B cbopHuKe tpo = 110 °C. MakcumanbHas abcontoTHaa TemnepaTypa BO34yxa B 4aHHOM
palioHe (r. MockBa) cornacHo [3] tp1 =37 °C.

3. OnpegeneHve napameTpoB B3PbIBOMOMKAPHON OMACHOCTM MPOBOAMM B COOTBETCTBUM C
TpeboBaHMAMM [1] n gaHHoro Mocobus.

3.1. NnoTtHoCTb Napos AM®A npwu t, 1 = 37 °C cocTaBuT:

p, = 731 =2,8716 kr-M°;
22,413-(1+ 0,00367 - 37)
npu t,2 =110 °C
P, 731 =2.3235kr-M °.

" 22,413-(1+0,00367-110)

3.2. JaBneHue HacblweHHbIx napos AM®A npu Temnepatype tp2 = 110 °C cocTaBUT COOTBETCTBEHHO
(n. 3.2 Nocobus):

lgP. = 6,15939 — — 202985 _ 4 141646,
110+ 204,342

P, = 27,65 KMa.

3.3. YgenbHas Tennota ucnapeHus Ly (k-kr') AM®A npu Temnepatype t,, = 110 °C
paccumTtbiBaeTca no ¢opmyne (A.15) [1]:



L 19,173-10°-B-T?
" (T, +C,-2732)"-M
3 2
_ 19.178-10°-1482,985-383.2° _ ppnay
(383,2 + 204,342 - 273,2)" - 73,1

3.4. O6bem V, (M) AM®A, Bbilweawero B nomelleHne, U NAOWAAb Pa3nnBa XuaKoctn F, (m?)
COCTaBUT:

V,=q-t+V, = 2,78-107*-120+0,02 = 0,0334+ 0,02 = 0,0534 m* = 53,4 7;
Fp=1,0-V,=1,0-53,4 = 53,4 Mm%
3.5. Macca Bblweauero 8 nomelleHne AM®OA my (Kr) coctasuT:
m, =V, -p, =0,0534-950=350,73 xr.

4. Macca m (kr) napos AM®A, obpasylowmxca Npu UCNapeHMn Harpetonr Kugkoctu JMOA,
onpeaensetca no ¢opmyne (A.14) [1]:

m=0,02-N-PH-M=0,02-«/73,1-27,65-%=1,043 kr.

HUCIL
5. U36biTouHOe gasnenue e3pbisa AP cornacro dopmyne (13) Mocobus coctasur:

1,043

=1,49 xlla .
518,4-2,3235-4,64

AP =7,99-10°

6. PacyeTHoe M36bITOMHOE fgaBneHWe B3pbiBa He npesblwaeT 5 KMa. MomelieHWe HaCOCHOM
anmeTtundopmammaa He oTHOCUTCA K KaTeropusam A nnaum b. CornacHo n. 6.2 u tabn. b.1 [1] nposeaem

NPOBepKYy NPUHAANEXKHOCTU NOMeLLLeHNA K KaTeropuam Bl - B4.
7. B cootBetctBuM ¢ N. 5.2 [1] onpesenvm noxKapHyo HarpysKy Q v yaenbHYH NOXKAPHYHO Harpysky

g.

Q=G-QF =152,2-45,105= 6865 MIx ;
G = 3-mp = 3-50,73 = 152,2 kr;

_Q _ 6865

=63,6 M x - M2 :
S 108

§$=3-F,=3-53,4=160,2 m°.

MocKoNbKy F < Fy, NpuHUMaem S = F = 108 m>.
8. YaenbHaa nokapHasa Harpyska meHee 180 M/K-M?2, HO naowWaAb pasMeLLeHMA MNOXKapHOM
Harpysku 6onee 10 m2. B cootseTcTBuM ¢ Tabn. 6.1 [1] nomelleHne HacocHoW AMmeTUnpopmammuaa

OTHOCUTCA K KaTteropumn B3.

5.4. NomeweHna ¢ roprovYnmm NblAaMu



Mpumep 9

1. UcxoaHble AaHHble.

1.1. MpowusBoacTBEHHOE MNOMeLleHMe, TrAe ocywecTBnAeTcd (acoBKa MAKETOB C  CyxXuMm
pacTBOPMMbIM HanMUTKOM, UMEET ceayoline rabaputbl: Bbicota - 8 M, ganHa - 30 m, wupuHa - 10 m.
CB0o60AHbIN 06bem nomelleHmna coctasnaeT Ve = 0,8:8:30-10 = 1920 m3. B nomelLeHnn pacrnonoxeH
CMecuTeNb, NPEeACTaBAAWMA COB0M UMANHAPUYECKYIO EMKOCTb CO BCTPOEHHbIM LHEeKOoobpasHbIM
YCTPOACTBOM PaBHOMEPHOTO NepemeLlnBaHMA NOPOLLIKOOHPa3HbIX KOMMNOHEHTOB HAaMMUTKa, 3arpy*kaemblx
yepes pacnosioXKeHHOoe CBepXy BXOAHOe oTBepcTMe. EaAnHOBpemeHHas 3arpyska AMcnepcHoro matepmnana
B CMECUTENb COCTABAAET Man = M = 300 Kr. OCHOBHbIM KOMMOHEHTOM MOPOLLIKOOHPa3HOM cMmecKu ABAAETCA
caxap (bonee 95% (macc.), KoTopbli nNpeacTaBAsdeT HambO/bLIYIO MOMKAPOB3PbIBOOMNACHOCTD.
MoarotoBneHHaa B cmecuTene NOPOWKoob6pasHaAa cmecb nogaetcAa B annapaTtol $acoBKW, rae
npoussoguTca gosuposaHue (no 30 r) cyxoro HanmWTKa B MOJIMITUAEHOBbIE YNAKOBKU. 3HaUYUTE/IbHOE
KO/IMYECTBO Mbl/1Ie06Pa3HOro maTepuasa B CMecuTene u Yactas nolieybopka B NnomeLLeHMM NO3BOAAET
npu ob60OCHOBAHUM PACYETHOrO BapMaHTa aBapuKM NpPeHebpeyb NbIIEOTNOKEHUAMN Ha MOJY, CTEHAX U
ApPYrnx NOBEPXHOCTAX.

1.2. PacyeT KaTeropmm NoMeLLEHMA NPOU3BOAUTCA MO CaXapHOM MblaAN, KOTOPAs NpeacTaBieHa B
NoAaBAAOLWEM KOJIMYECTBE NO OTHOLIEHUIO K APYrMM KOMMOHEHTaM CYXOro HanuTka. TenaoTa cropaHma
nbinn Hr = 16477 vx-kr! = 1,65-107 Ox-Kr. PacnpegeneHme nblan no AMCNepcHOCTM NpeacTaB/ieHo B
Tabauue.

dpakuma Nbian, MKM <=100 mKm | <=200 mKm | <=500 mKm | <=1 000 mkm

Maccosas gons, % (macc.) 5 10 40 100

KpuUTUYeCKUit pasmep YacTuL, B3PbIBOONACHOM B3BECU CaxapHOM Nblan d* = 200 MKMm.

2. 06oCcHOBaHWe PacyeTHOro BapMaHTa aBapum.

MoCKONbKY B NOMELLEHMM He 06palLaloTCA roptoYme rasbl, IEFKOBOCMIAMEHAIOWMECA XKUAKOCTU C
TEMNepaTypoi BCnbiWKK He 6onee 28 °C, a TaK:Ke BeLLecTBa M maTepuasbl, CNOCOBHbIe B3PbIBATLCA U
ropeTtb NpPU B3aMMOAENCTBMM C BOAOMW, KUCOPOAOM BO3AYXa UAW OPYT C APYrOM, AaHHOE NOMeLLeHMe He
OTHOCWTCA K KaTeropum A,

B cooTtBeTcTBUM C N. 5.2 [1] cnepyeT paccMOTPETb BO3MOXKHOCTb OTHECEHMSA AAHHOTO MOMELLEHNA K
KaTeropmm bB. [MOCKO/NbKY B MNOMELLEHMM O0OpaLLAlOTCA TO/MbKO roployMe nblau, A48 MNPOBEPKU
BO3MOMHOCTM OTHECEHMS JaHHOrO0 MOMELLEeHUA K KaTeropum b cnegyeT paccMoTpeTb aBapuio,
conpoBoxaatolytoca obpasoBaHMem obOnaka roproveirt nblan, U NPOU3BECTM pacyeT M3ObITOYHOro
JaBneHus B3PbIBa.

ABapuitHasa CUTyaLMs, KOTOPas COMPOBOXKAAETCA HaMbobWNM BbIBPOCOM FroploYero matepuana B
06beM NomeLLeHMs, CBA3aHa C pa3repMeTU3aLumnein CMecuTeNs, Kak EMKOCTU, CoAepsKaluei Hambobliee
KOJIMYeCTBO roptoyero matepuana. Mpowecc pasrepmeTmnsaLLMm MOXKeT bbITb CBSi3aH CO B3PbIBOM B3BECU B
cmecuTesle: B MpoLecce MNepemelMBaHUa B 0bbeme CMecuTens COo3LaeTcs B3pbiBOOMAcHas CMechb
roproyero NOpoLLKa C BO34yXOM, 3aXKMraH1e KOTOPOM BOSMOXKHO Pa3psaLOM CTaTUYECKOro 3/1eKTPUYecTBa
WM MOCTOPOHHUM METANIMYECKMM NpegMeTOM, MOMaBWKMM B anmapaT npu 3arpyske MCXOAHbIX
KOMMOHEHTOB; 3aTMpPaHMe NPUMECHOTO MaTepuana Mexay LWHEKOM U KOPMYyCOM CMecUTeNs NpuBoOAMT K
€ro pasorpesy A0 TemnepaTyp, AOCTAaTOYHbIX A/1A 3aXKUraHUA Nbl1EBO3AYLLIHON cmecu. B3pbi nbian B
obbeme cmecuTens Bbi3blBaeT ee BblbpPoC B 06beM MOMELLEHMA W BTOPUYHbLIN B3pbiB. OTHeceHue
NMOMELLLEHUA K KaTeropmum b 3aBUCUT OT BEZIMUYMNHBI PACYETHOTO M36bITOYHOrO AaBAEHUA B3PbIBa.

3. Pacuer u36biTouHoro Aasnenus s3pbisa AP npowssogutca no dopmyne (A.4) [1], roe
KO3pOULMEHT y4acTus NbiAn BO B3pbiBe Z paccunTbiBaeTca no popmyne (A.16) [1] (ana d* <= 200 mkm F
=10% = 0,1) u cocTaBnner:

Z=0,5-F=0,5-0,1=0,05.



OTcroga nonyyaem:

7
ap_ MM R:Z 1 3001,65:10':101-0,05 .\ o 11
V,,p,-C,-T, K, 1920-1,2-1010-300-3

4. PacyeTHoe M3b6bITOYHOE AaB/ieHne B3pbiBa npesbillaeT 5 k[la, cneposaTtenbHO, NomelleHue
d)aCOBKM NaKeToB C CyXM pPaCTBOPUMbIM HAaMUTKOM OTHOCUTCA K KaTeropum b.

Mpumep 10

1. UcxoaHble AaHHble.

1.1. Cknaackoe nomeleHMe MyKOMOJIbHOTO KOMBWHaTa s XpaHEeHMA MYKW B MellKax no 50 Kr.
CBo60aHbIN 06bem nomeleHna Ve = 1000 m3. ExkecmeHHas nblieybopKka B NOMELLEHUM NO3BONAET
npeHebpeyb NbINEOTNOKEHUAMM Ha MOJY, CTEHAX U APYIrUX NOBEPXHOCTAX (Me; = 0). PasmelleHne mellKkos
NPoOU3BOAUTCA BPYYHYH CKAAACKMMKU paboTHMKaMu. MaKcMmanbHaa BbICOTA NOAbEMA MELIKA He
npesblWaeT 2 m.

1.2. EAMHCTBEHHbIM B3PbIBOMOMKAPOOMACHbIM BELWECTBOM B MOMELLEHUN ABNAETCA MyKa:
MENKOAMCNEPCHbIN NPoayKT (pasmep yactmy, meHee 100 MKkm). TennoTa cropaHusa H; = 1,8-107 Ox-krt.
KpuTUueckmii pasamep 4acTul, B3pbIBOONACHOMN B3BECU MYUYHOM Nblan d* = 250 MKMm.

1.3. CBegeHuA, HeobxoamMmble ana onpepeneHna CTEXMOMETPUYECKON KOHLLEHTPaLMU My4HOWM

nblAn P, B BO3AyXe NPM HOPMasbHbIX ycnosuax (atmocdpepHoe aasnenmne 101,3 klMa, Temnepatypa 20
°C), MoryT 3agaBaTbCsi O4HUM U3 Tpex cnocobos:

1) NpAMbIM YKa3aHUeM BeINYUHDBI: P, = 0,25 KT - M73;

2) yKasaHMem cBefeHuii o 6pyTTo-dopmysie XMMUYECKOro CoCTaBa BELLECTBa, Hanpumep, B Buae
CyHsOkNa. B Takom ciyyae pacyeT P, NPOM3BOAUTCA Ha OCHOBE XMMWYECKOrO YpaBHEHMA OKUC/IEHUA

OAHHOro BelecTBa BO34YyXOM [0 COOTBETCTBYHOLWMX NpoayKToB B3ammogencteusa (COz, H.0 n N) - no
dopmyne

p., =0,0087-(12-Y+B+16-K+14-A)/(VY+B/4-K/2).

Mpwn Hannuum B HGpyTTO-POpPMyNEe BelecTBa APYrnx aTomos, Hanpumep S, P, Al, n 1.4., B pacyete
OOJ/IKHbI YYUTbIBATLCA AOMNOHUTENbHbIE NPOAYKTbI OKMcneHusa: SOs, P,0s, Al,Os 1 T.4.;

3) pesynbTaTamMu 3KCNEPUMEHTaNLHOTO M3MepeHus y6bian macchl kucnopoga AMy B kamepe, rae

Nnpou3BeLeHO BbIXKMUraHWe NPOBHOM MacCbl MCCNesyeMoro BeLLecTBa Amx B aTmocdepe Kucnopopsa
(Hanpumep, B ycTaHOBKe A1a onpeaesieHmsa TenioTbl cropaHus BellecTtsa no FOCT 21261-91).

B aTOM cnyyae pacuet P, NponsBoaMTca No popmyne
p., =(Amy /Amy)-M,,

roe Mo - macca kucnopoga B 1 m3 Bo3ayxa; gonyckaetca npuHumatb Mo = 0,24 kr-m3,

2. O60ocHOBaHWe pacyeTHOro BapMaHTa aBapum.

MOCKO/IbKY B NOMeLLEHMM He 06paLLatoTCA roptoyumne rasbl, 1EFKOBOCMNAMEHAIOLLMECA KUAKOCTU C
TEMNepaTypolt BCNbIWKN He 6onee 28 °C, a TaKkKe BelLecTBa U MaTepuasbl, CNOCOOHbIe B3pbIBaTbCA U
ropeTb NPU B3aMMOAENCTBUN C BOAOW, KUCIOPOAOM BO3AyXa UM APYT C APYFOM, LaHHOE MOMELLEHME He
OTHOCUTCA K KaTeropum A.

B cooTtsetctBMmM € N. 5.2 [1] chepyeT paccMoTpeTb BOSMOMKHOCTb OTHECEHUA JAHHOTO MOMELLLEHUA K
KaTteropuun b. MNMocKONbKy B HemM 06paLLatoTCcA TOIbKO FOptoYMe Mblan, ANA NPOBEPKU BO3MOXKHOCTU
OTHECeHMA AaHHOro MOMELLEHMA K KaTeropumn b cnepyeT paccMOTpPeTb aBapuio, COMPOBOXKAAIOLLYIOCA
obpasoBaHnem obnaka roproyert Nblan, U NPOU3BECTM PacyeT N3bbITOYHOrO AaB/EHMA B3PbIBA.



ABapuitHasa cuTyauma c 0bpasoBaHMeEM Nbl1eBO3AYLWHOro 061aKka MOXeT 6bITb CBA3aHa C Pa3pbiBOM
Tapbl (0AHOrO M3 MELIKOB C MYKOI), B pe3y/nbTaTe KOTOPOro ero cogepxumoe (mys = 50 Kr), nocTynas B
nomelleHne C MakKCMManbHO BO3MOXHOM BbicoTbl (H = 2 m), obpasyeT B3pbiBOONacHy B3Becb. C
onpeaeneHHbIM 3aMacom HafeXHocTU npumem obbem 06pasylollerocs Npu 3TOM Mbl1eBO3AYLWHOro
obnaKa paBHbIM 06beMy KOHYyCa, UMEIOLWEro BbiCOTY H U paAMyCc OCHOBaHUA TaK¥Ke paBHbIi H. B aTom
cny4yae o6bem aBapuiiHOro ob61aka CoCTaBuT:

V,=(1/3)-H-n-H*=(1/3)-2-3,14-2° =8,4 »°.

3. KoaddumumeHT yyactus nbiam Bo B3pbiBe Z paccunTbiBaetcs no popmyne (A.16) [1] u coctasnserT:
Z=0,5F=051=0,5.

4. PacuyeTHyl0 Maccy B3BelleHHOW B obbeme nomelleHua nblan m (Kr), obpasosaslieica B
pes3ynbTaTe aBapuMHOWN CUTyaLUK, onpeaensaoT no popmyne (A.17) [1]:

m,+m,

B

P, V,/Z

al

m = min

MOCKONBLKY Mes + Mas =0 +50=50kr; P, -V,, / Z =0,25-8,4/0,5=4,2 Kr, cnegyet npunsath
m =4,2 Kr.

[na HagexHoro BbinonHenua pacyeta AP uenecoobpasHo o6bACHUTL dU3MUECKUMI CMbICA
ncnosb3oBaHHOM 3aecb popmynbl (A.17) [1]. U36bITOUHOE gaBNeHMe BO34yXa B MOMELLEHUMN NPU TOPEHUM
B3BECM ODOBACHAETCA TEM/OBbILE/EHUEM pPeaKLMU OKUCNEHUSA [AUCMEPCHOTO FOPHYEro KUCI0poaom
BO3Ayxa. [103TOMy B OKOHYaTe/IbHOM pacyeTe LaB/IeHUA B3pbiBa NPUCYTCTBYET 06LLaA Macca CropesLuel
B MNblNEBO34YWHOM 06/1aKe MbiIM M W TENAOTBOPHAA XapaKTEPUCTMKA BbIFOPaAHUSA eaUHUYHOTO
Ko/aMyecTBa nblan Hy. MOHATHO, YTO Macca M He MOXKET MPEeBbICUTbL 06LLYI0 Maccy Mbliv B 3TOM obnake
(mes + mag), KOTOpan 3anMcaHa B BepxHel cTpoke popmynbl (A.17) [1]. Ho macca m moXKeT 6bITb MeHblLUe
(mes + Mae). MocneaHee NpoucxogmMT B C/yYae TFOPEHUs NblAeBO34yLWHbIX 06/1aKkoB, 06oraweHHbIX
roproyMm, Korga 414 NosHOro BbiropaHMA NblAK B TaKom obnake He XBaTaeT KMCA0poAa Bo3ayxa. Ans
noaobHbix "6oraTbix" cmecelt macca BbiropatoLwen Nbian 6yaeT orpaHMYeHa coaeprkaHuem Kucaopoaa B

o6naKe, a NOTOMY He AO0J1XKHa NPeBOCXOAUTb BENTNYUHY pCT V npeacrtaBaeHHYO B HUMXKHEN CTpOKe

aB /
dopmynbl (A.17) [1]. Jobasum, uto nonpasKa (1/2) K yKasaHHOIN BennynHe obycnosnieHa cneumdmrKkoi
pacyeTta AP , KyZia Macca cropesLuei nbliv GakTUYeCKU BXOAUT B BUAE KOMNaeKkca m-Z.

5. Onpegenexue usbbITouHoro gasneHus s3poisa AP npoussogutca no dopmyne (A.4) [1]:

m-H, -P-Z  4,2.18:10"-101,3-0,5
V,,p,-C, T, K, 1000-1,2-1010-300-3

AP = =351 klla

6. PacyeTHoe wu36bLITOYHOE [JaBjeHMe B3pbiBa He npesbllwaeT 5 KMa, cnegosaTesbHO,
paccmaTpuBaeMoe MOMELLEHNE MYKOMOJIbHOTO KOMOMHATa 417 XPaHeHWs MyKUM He OTHOCUTCA K
KaTeropuu b 1 ero cnefyet oTHOCUTb K KaTeropuu Bl - B4 B 3aBUCMMOCTM OT MOXKAPHOM Harpysku,
HaxoAAWencs B 3STOM NOMELLEHUMU.

5.5. MomeLeHnA C roptoYnMm }KUAKOCTAMM
MNpn onpeaeneHnMM KaTeropum MNOMELLEHUIA B HUKENPUBEAEHHbIX MNPUMEpPAX YYUTbIBAKOTCA

cnegytowme nonoxenus [1]:
- B KayecTBe pacyeTHoro Bbibupaerca Hanbonee HebNaroNPUATHbLIN BapuaHT aBapuun, NP KOTOPOM



y4YacTBYeT annapar, MMeoLWmMii HaMboNbLUYIO NOXKapHYo Harpysky (nn. A.1.1, 6.1 [1]);

- NAoWanb MNOXapHOW HarpyskuM onpeaensercs C y4eTom OCOBeHHOCTeM TexXHOMOorvMM, noj
NOLWAAbI0 MOXKAPHOW HAarpy3Kn NOHMMAETCA NAoLWaAb NOBEePXHOCTU 3epKana MK B annapaTte, naowaab
pasnuBa MK w©3 annapaTta, orpaHuWyeHHas 60pTMKaMK, NOALOHAMM, NAOWAAb, 3aHMMaemas
060py0BaHNEM, CIMBHLIMW €MKOCTSIMU U T.M.

Mpumep 11

Lex pasgeneHna, KOmMMNpeccMm BO3AyXa M KOMMPecCUM NpPOAYKTOB pasgeneHua Bo3ayxa.
MalnHHoe oTaeneHme. B nomelleHNUn HaxoaATCsA roptoyme BellecTsa (TypbuHHbIe, MHAYCTPUaAbHbIE U
Apyrve macnia c TemnepaTtypoil BcChbllKKM Bbiwe 61 °C), KoTopble 06pallatoTcA B LIEHTPOBENKHbIX U
nopwHeBbIX Komnpeccopax. KoawnyectBo macna B Komnpeccope coctasnaetr 15 Kkr. Koaunyectso
Komnpeccopos 5. TemnepaTypa Harpesa maces B KOMAPECCoOpax MeHee TemnepaTyp UX BCMbILWeEK.

Onpegennm Kateropumio nNOMeLleHUA AAA CAyyad, Kor4a KOMMYeCTBO Macsa B Kaxkaom um3
KOMMPEeccopoB cocTasaneT 15 Kr, a gpyrasa noXapHaA HarpysKa oTCyTCTBYeT.

B cooTBetcTBUM C N. b.2 [1] noxapHas Harpy3Kka onpeaenserTca U3 COOTHOLLEHUA

Q=36-Q!,

rae Gj - KoNNM4ecTBo j-ro maTtepknana I'IO)K&pHOVI HaArpysku, Kr; Q}I;I - HM3WaA T1ensioTa CropaHunA i-ro

MmaTepmana nosKapHoi Harpysku, MIK-Kr,
Huswan TennoTa cropaHusa ana TypbuHHOro macaa cocrasnsaet 41,87 MAx-krt. MoxapHas Harpyska
byanet paBHa:

Q=15-41,87 =628 M x.

CornacHo TeXHO/IOFMYECKUM YC/IOBUAM MJIOWAAb Pa3MeLLEeHMA NOXKAPHOM Harpy3Kkn coctasnseT 6 -
8 m2. B cooTsetctBuM ¢ n. 5.2 [1] npuHMMaem naowaab pasmeLleHna NosKapHol Harpyskmn S = 10 m2,
YpenbHaa NoXKapHaa Harpy3Kka cOCTaBuUT:

_Q_628

=62,8 MJIx-M 2,
S 10

B cootBeTcTBUM € Taba. b.1 [1] nomeLLeHNs ¢ JaHHOM yAEeNbHOW NOXKapPHOM Harpy3KoM MoryT BbITb
OTHEeCeHbl K KaTeropum B4 (g <= 180 M/I3K-M™2) Npu yCA0BMK, YTO CNOCOB ee pasmellleHna ya0BneTBopaeT
Heobxo4MMbIM TPEBOBAHUAM, U3/TOKEHHbIM B NpUaoKeHuu b [1].

Onsa noxkapHoW Harpysku, cocroswer ns JIBK n MK, paccToaHus mexay yvyacTKamu pasavBea
MOYKaPHOW Harpy3Ku A0KHbI ObiTb 60/bLUE NpenesbHbIX.

B nomelL.eHUM MUHMMaNbHOE PACCTOSIHME OT MOBEPXHOCTM NOXKAPHOM HArpysKku 40 HUKHEro nosca
depm H coctaBnser okoso 9 m. Mpu atnx ycnosuax (H < 11 m) npegenbHoe pacctosiHue Iy, AOKHO
YO0BNETBOPATb HEPABEHCTBY

Ip>=26-Hunnnpu H=9m lhp >=17 m.
MOCKO/IbKY faHHOE YC/IoBUE A1 MALWWMHHOMO OTAE/NIeHMA He BbINOHAETCA (PacCTOAHUA Mexay
arperatamu He 6onee 6 m), TO NOMeLLEHNE MALUMHHOTO OTAENEHMA cornacHo Tabn. b.1 [1] oTHocuTcA K
KaTeropuu B3.

Mpumep 12

Onpe,u,enMM KaTeropuo nomeuweHuna ona gpyroro cayydad, Korga Koamn4ecrso macsa B ogHOmM um3



KomMnpeccopos (Mmetowem Hambonbluee KONMYECTBO Macsa) coctasnset 1200 Kr.
B cootBeTcTBMM € N. 6.2 [1] noxapHasa Harpyska byaet paBHa:

Q=1200-41,87 = 50244 M.

CornacHo TEXHO/IOrMYECKMM YCNOBMAM NAOWAAb Pa3MeLLEHMA MOXAPHOM Harpysku bOyaet
coctasnaTb 30 m2. B cooTBeTcTBMM C N. 5.2 [1] NnpMHMMaem naowaab pasmeLLeHMA NoXapHoU Harpyskm S
=30 m2. YaenbHas noskapHasa HarpysKka CoCTaBuT:

929:%:1674,8Mﬂm-w2.

B cootBeTcTBUM € Taba. B.1 [1] nomeleHns ¢ 4aHHOM yAeNbHOW NOMKapPHOM HarpysKoi MoryT 6biTb
OTHeceHbl K Kateropuu B2 npu ycnosuu, 4to cnocob ee pasmeLLeHUs yA0BAETBOPAET HEOHX0AMMbIM
TpeboBaHMAM, U3N10KEHHbIM B NpunoxeHuun b [1].

B AaHHOM NomelleHMM MUHUMMA/bHOE PACcCTOAHWE H OT NOBEPXHOCTWU NOMKAPHOM HarpysKku Ao
NOKPbITUA COCTaBNAET OKO/O 6,5 M.

Onpeaenunm, BbINOJHAETCA N YCAOBUE

Q >=0,64-g-H%.
Mocne NoACTaHOBKM YMUCNEHHDBIX 3HAYEHWUI NOAYYMUM:
0,64-g-H?* = 0,64-2200-6,5° = 59488 M.

Tak Kak Q = 50244 M n ycnosue Q >= 59488 M/ )K He BbINONHAETCA, TO NOMeLLeHNe MALLUHHOIO
oTaeneHua cornacHo taba. b.1 [1] oTHocuTCA K KaTeropum B2.

Mpumep 13

Onpeaenvm Kateropuio NOMeLEeHUA, NpuBeAeHHOro B npumepe 11, ana apyroro cnyyas, Korga
KO/IMYECTBO Macaa B 04HOM M3 KOMMNPECCOPOB (MMetoLLem Hanboblee KONNMYECTBO Macsia) cocTaBafeT
1200 «r.

B cootBeTcTBMM € N. 6.2 [1] noxapHas Harpyska byaeT paBHa:

Q =1200-41,87 = 50244 M.

CornacHo TeXHO/IOTMYECKMM YCIOBMAM NIOLWAAb PAa3MELLEHUA MOXKAPHOW Harpy3KM cocTaBnsaeT 26
Mm% B cootseTcTBuM C n. 5.2 [1] NnpuHMMaem nnoliafb PasMeLLEHNA MOMKAPHOMN Harpysku S = 26 m2.
YaenbHan noapHas Harpy3Ka coCTaBuT:

50244
g Q_ 50244

S” o - 1932,5 Mk - M2,

B cootBeTcTBUM Cc Taba. B.1 [1] nomelleHUs ¢ AaHHOM yAeNbHOW NOMKapHOM Harpy3Koi MoryT BbITb
OTHEeCeHbl K KaTeropuu B2 npwu ycioBum, 4To cnocob ee pasmelleHUs yA0OBAETBOPAET HEODXOAMMbIM
TpeboBaHMAM, U3N0XKEHHbIM B NpUoxeHnn b [1].

B AaHHOM MOMELLEHMM MMHMMA/IbHOE PAcCTosHMe H OT MOBEPXHOCTM MOMKAPHOW Harpysku ao
MOKPbLITUA COCTABAAET OKOJIO 9 M.

Onpeaenvm, BbINONHAETCA N YCAOBME

Q >= 0,64-g-H?.



Mocne NoACTaHOBKM YNCNEHHBIX 3HAYEHWU MONYUNM:
0,64-g-H* = 0,64-2200-9% = 114048 M.

Tak Kak Q = 50244 M v ycnosue Q >= 114048 MK He BbINOMHAETCA, TO coriacHo 1abn. b.1 [1]
nomeLL.eHne MalMHHOIO OTAE/IEHNA OTHOCUTCA K KaTeropum B2,

Mpumep 14

Onpeaenvm Kateropuio Toro e nomeuieHuns (npumep 13) ansa cnydas, Koraa KOAMYeECcTBO Macia B
OZIHOM M3 KOMMNPECccopoB (MmetoLL.em Haubonbliee KOAMYEeCTBO Macna) coctasnseT 7000 Kr.
B cootseTctBMM ¢ N. b.2 [1] noxapHaa Harpyska byaeT pasBHa:

Q =7000-41,87 = 293090 M/ k.

CornacHO TeXHOMIOTMYECKMM YCNOBUAM MIOLWAAb Pa3MeLLEHMA NOXKapHOM Harpysku coctasnfeT
130 m2. B cooTseTtcTBMM ¢ . 5.2 [1] npMHKUMaem naoLwaas pasmelleHna NoXapHoi Harpysku S = 130 m2.
YaenbHaa noxapHaa Harpyska coCTaBuT:

g Q _ 293090

-2
=2254,5 MJIx-M °,
S 130
B cooTBeTcTBMM C TabA. b.1 [1] nomelLeHne MaLWMHHOTO OTAENEHMA C AaHHOW YAENbHOMN NOXKAPHOM
HarpysKoi oTHOCKTCA K KaTeropumn Bl.

5.6. lMomeLleHunA c TBEPALIMU FOPHOYMMU BELLLECTBAMW U MaTepuanamu
Mpumep 15

Cknaackoe 3aaHue. Mpeacrasnsaet coboii MHOFOCTENNAMXKHBINA CKAaZ, B KOTOPOM NpeayCcMOTPEHO
XpaHEHMEe Ha METaN/IMYECKMX CTENINIaXKAX HEFOPOYMX MATEPMANOB B KAPTOHHbIX KOPOHKax. B Kaxkaom us
OEeCATUN PAJOB CTENNAXKEN MMeeTCA AeCATb APYCOB, WECTHAALATb OTCEKOB, B KOTOPbIX XPAHATCA MO TpU
KapTOHHbIX KOPOOKKM Becom 1 Kr Kaxpgan. BepxHsas OoTMeTKa XpaHeHMA KapTOHHOM Tapbl HA CTen/aXKax
cocTaBnfAeT 5 M, a BbICOTa HUMKHEro noaca Ao oTMeTKM nona 7,2 m. lnnHa ctennaxka cocrtasnset 48 m,
WwupurHa 1,2 m, paccTosiHMe Mexay pagamu ctennaxkem - 2,8 m.

CornacHo MCXOAHbIM AaHHbIM MJOWAAb PA3MELLEHMA MOMKApPHOM HArpyskuM B KaXXAOM pAay
coctasnfaeT 57,6 m2.

Onpeaenvim NosIHOe KOIMYECTBO roptoyero matepuana (KapToH) B KaXKAOM pAdy CTennaxen:

10 spycoB x 16 oTcekoB x 3 KopobKku x 1 Kr = 480 Kr.

Huswaa TennoTta cropaHua AnA KapToHa coctasnaeT 13,4 MIx-krl. MoxapHaa Harpyska byget
pasHa:

Q=480-13,4 = 6432 M.
YaenbHaa noXapHana Harpyska CoCTaBuT:

=9=@=111,7 MJIx - M2,
S 57,6

3TO 3HAYeHWe yaenbHOM MOXKapHOM HarpysKM COOTBETCTBYeT KaTeropum B4. OgHaKo naowaap
pa3smelLLeHMA NOXKapHOMN Harpysku npesbiwaet 10 m2. MoaTomy K KaTeropuu B4 gaHHOe nomelleHue He
OTHoCUTCA. B cooTBeTcTBUM € Tabn. B.1 [1] nomelleHMe CKNafACcKoro 34aHMA OTHOCUTCA K KaTeropum B3.



Mpumep 16

MponssoacTBeHHaa nabopaTopuAa. B nomelieHun nabopaTopum HaxogAaTcA: WKad BbITAXKHOM
XMMWYECKUI, CTON AN MUKPOAHANMTUYECKUX BECOB, ABA CTy/a. B nabopatopunm MOXKHO BblAEANTb OAUNH
yyacTok niowaabo 10 m?, Ha KOTOPOM Pacno/OKEHbI CTON U ABa CTy/a, U3rOTOB/IEHHble M3 JepeBa.
O6wan macca APeBECUHBI HA 3TOM Y4YacCTKe COCTaBAAET OKONO 47 Kr.

Hu3was TennoTa cropaHuna ana apesecuHbl coctasnaeT 13,8 MO -krl. MoxapHasa Harpyska 6yaet
paBHa:

Q=13,8-47 = 648,6 M.

Mnowaab pasmelleHVNa MOMKapHOW Harpyskm cocrtasnsaet 2,5 m2 B cootsetcteum ¢ n. 6.2 [1]
NPUHUMAEM MAOLWAAb PasMeLLeHUA MOXapHOM Harpyskm S = 10 m2. YaenbHaa noxapHaa Harpyska
COCTaBMUT:

648, 6
g Q_6486

=64,9 MJIx-Mm .
10
B cooTBeTcTBMM € TabA. 6.1 [1] nomelyeHWe NPON3BOACTBEHHOM N1abopaTopum € LaHHON yaeNbHOWM
MOYKapPHOW Harpy3Koi OTHOCUTCSA K KaTeropuu B4,
MocKobKy B noMeLLLeHNM NabopaTopmumn HET APYrMxX Y4aCTKOB C MOXKAPHOM HarpysKoi, To COrnacHo
Tabn. 6.1 u n. b.2 [1] npoBepKa nomeLLeHNsA NPOM3BOACTBEHHON NabopaTopmm Ha NPUHALNEKHOCTb K
KaTeropuu B3 He npoussoaumTca.

Mpumep 17

MomelyeHne raparka. OCHOBHYIO MOXAPHYH HArpy3sKy aBTOMOOWASA COCTaBASIET Pe3nHa, TOMIMBO,
CMa304YHble MacC/sia, UCKYCCTBEHHbIE MOAMMEPHble MaTepuanbl. CpeaHee 3HAYEHME KOIMYECTBA 3ITUX
MaTepuanos A4NsA rpy3oBOro aBTomobunsa cneaytowee: pesunHa - 118,4 Kr, gusenbHoe Tonameo - 120 Kr,
CMa304Hble macna - 18 Kr, neHonosnypeTaH - 4 Kr, NoAnaTUAeH - 1,8 Kr, NOJINXNOPBUHUA - 2,6 KI, KAPTOH
- 2,5 Kr, UCKyCCTBEHHAA KoKa - 9 Kr. 0buian macca roptoumx matepmnanos 276,3 Kr. Kak NnoKasaHo Bbille B
npumepe 5, ana amsensHoro Tonanea AP = 0, 1.e. nomeleHne He oTHocUTCA K KaTeropumn A unu b.

Hu3wasa TennoTa CropaHuWsa COCTaBAAeT: CMa3oudHoe macno - 41,87 MIOx-Krl, pesauHa - 33,52
MO-Kr?, ansensHoe Tonamso - 43,59 Mx-Kr!, neHononnypetaH - 24,3 Mx-Krl, nonustnnen - 47,14
MIOx-Krt, noanxnopsmuun - 14,31 MIO-Krl, KapToH - 13,4 MIX-Krl, UCKyccTBEHHaAa Koxka - 17,76
M/x-Kr. MoxapHasa Harpyska 6yaeT pasHa:

Q=18-41,87 +118,4-33,52 + 120-43,59 + 4-24,3 + 1,8 x
x 47,14 +2,5-13,4 +9-17,76 + 2,6-14,31 = 10365,8 M.

MUHUMaNbHOE paccTosHNe H OT NOBEPXHOCTM NOMKAPHOMN Harpy3KM 40 MNOKPLITUA COCTABAAET 6 M.
Mnowaab pasmeLLeHna NoxKapHoM Harpyskm S = 10 M2, YaenbHas noxapHasa Harpyska COCTaBUT:

g Q103658

3 =1036,6- MJIx-M 2.

B cooTtBeTcTBMM € Tabn. B.2 [1] nomelleHMe ¢ AaHHOW YAEe/bHOM NOXKapHOM Harpy3Koi oTHOCKTCA K
KaTeropuu B3.
Onpeaenum, BbiNoAHAETCA v ycnosue n. b.2 [1]

Q>=0,64-g-H>.

NMocne NnoACTaHOBKM YMCNEHHbIX 3HauYeHnM nony4ynm:



0,64-g-H* = 0,64-1400-6 = 32256 M.

Tak Kak Q = 10365,8 M n ycnosne Q >= 32256 MK He BbINOAHAETCA, MOMeLLEeHME rapaxa
OTHOCUTCA K KaTteropumn B3.

5.7. MomeLLeHmA C roptovYnUMmM razamu,
NerkoBOCNAaMEHALWMMUCA KUAKOCTAMMU, TOPHOYNMUN XKULKOCTAMM,
NblAAMU, TBEPABIMU BELLLECTBAMUM U MaTepPUanamm

Mpumep 18

1. cxoaHble aaHHbIE.

1.1. MomelleHMe MaNAPHO-CAATOYHOIO Liexa TPaKTopocbopoyHoro Kopnyca. B nomelweHun uexa
NPOM3BOAMUTCA OKpPalUMBAHME M CYLIKA OKPALIEHHbIX TPAKTOPOB Ha ABYX KOHBEMEpHbIX JnHUAX. B
CYLUMIbHBIX Kamepax B KauecTBe TOM/IMBA UCMOJIb3yeTca NPUPOAHbLIN ras. M306bITOK KPacKu N3 OKPACOYHbIX
KaMep CMbIBaeTca BOAOM B KOaryasUMOHHbIA BacceiH, U3 KOTOPOro nocsie oTAae/eHusa OT BOAbl KpacKka
yaansaeTcs no TpybonposBoay 3a npeesibl NOMeLLeHNA A5 AabHENLLEN ee YTUAN3aLUNN.

1.2. icnonb3syemsble BelecTsa M matepuanbl:

- NPUPOAHbIN ra3 meTaH (coaepkaHue 99,2% (06.);

- rpyHT F®-0119, FOCT 23343-78;

- amanb MJ1-152, TOCT 18099-78;

- conbBeHT, TOCT 10214-78 wnnn FOCT 1928-79 (Hambonee onacHblAi KOMMOHEHT B cOCTaBe
pacTBOpUTENel rpyHTa 1 amanu).

1.3. dDU3NKO-XMMUYECKME CBOICTBA BELLECTB U MaTepuasnos [2].

MonsapHaa macca, Kr-Kmonb

- MeTaHa M CH, = 161 04 ;
-conbgerta M, =113,2.

PacueTHasa TemnepaTypa tp, °C:
- B nomelleHuu t, = 39 [3];

- B CylWnAbHOM Kamepe ti = 80.
MAOTHOCTb XMUAKOCTH, Kr-m:

- conbeeta Pg, 1y, =850.

MNAOTHOCTb ra3os M Napos, Kr-m3:

. M
- MeTaHa P?Hf = =0,6260 .

22,413-(1+0,00367 -t, )
- conbBEHTa pgc’ggv;in =4,4182 (pc); p?;zv;ﬁu =3,9043 .

MapunanbHOe faBneHMe HacblWweHHbIX Napos npu Temnepatype 39 °C [2], kMa:

1529,33
226,679+t °

- conbaenTa 19 Pcostty, = 6,2276 —

=3,0.

PH~C8,5H11

MHTeHcMBHOCTb ucnapeHusa npwm 39 °C, kr-m2-ct:
- conbsenta W, = 10°../113,2-3,0=3,1919-10°.

1.4. MokapoonacHble cBOMNCTBA [2].
TemnepaTtypa BcnblwKK, °C:
- CONbBEHTA tgcn = 21.



HUKHMI KOHUEHTPAUNOHHbIN Npeaen pacnpocTpaHeHus nnamenun (HKMP), % (06.):

- metana Cpynp o, =9,28;
- conbeenta Cpp i, =10

CTexmomeTpuryecKkan KoHUeHTpauus, % (06.):

-metana C, oy, =9,36;
-convgenta C o =180 (Cero).

1.5. Pasamepbl NOMELLEHUI M NAapaMETPbl TEXHOJIOTMYECKOro npoLecca.

1.5.1. Obwwme pasmepsbl uexa: L = 264,7 m, S = 30,54 m, H = 15,75 m. O6bem nomeuwieHua V, =
264,7-30,54-15,75 = 127322,0 m3.

1.5.2. Nnowaab OKPaCoOYHOro nNposaeta CoO BCTPOEHHbIMU NomelleHUAMU Ha oTmeTKe 0,00: Fopy =
264,7-30,54 = 8083,94 m2.

1.5.3. Msowaam BCTPOEHHbIX MOMELLEHWIA:

- Tambyp (ocb B/1) Fiecrp = 1,75:3,49 = 6,11 m%;

- MCY (ocu K-K/1) Faperp = 1,97-6,61 = 13,02 m%;

- nomewwenun (ocu N1/3-P/1) F3perp = 82,76-6,55 = 542,08 m?;

- nomeueHus (ocu Y-X1) Faecrp = 50,04-6,55 = 327,76 m%;

- CYMMapHas noLwaab BCTPOEHHbIX MOMELLLEHWNIA:

FBCTp = Fl,BCTp + FZ,BCTp + F3,BCTp + F4,BCTp =
=6,11 + 13,02 + 542,08 + 327,76 = 888,97 m?.

1.5.4. Mnowaab OKPacoYHOro nposieta 6€3 BCTPOEHHbIX MOMELLEHWIA:
Fon = Fow - Fecrp = 8083,94 - 888,97 = 7194,97 m?.
1.5.5. O6bem OKpaCoYHOro nposeTa ¢ Naowanbto Fon U BbICOTOM H:
Veen = 7194,97-15,75 = 113320,78 m°.

1.5.6. O6beMbl BCTPOEHHbIX NOMELLEHUI Ha oTMeTKe 6,500:
- BeHTKamepa (oT™m. 6,500, ocb B/1, KoHCOAb):

Viserp = 1,95-27,05:9,25 = 487,91 m3,
- BeHTKamepa (oT™m. 6,500, ocu X/X1, KOHCONb):
Vaserp = 5,47-23,99:9,25 = 1213,83 m3;
- BeHTKamepa (oT™m. 6,500, ocu U/2-K/2):
Vi gerp = 23,92:7,27-9,25 - 13,02:9,25 = 1488,12 m3,
- BeHTKamepa (otm. 6,500, ocu P/1-Y):
Vaserp = 5,43-6,55-9,25 = 328,99 m3;
- BeHTKamepa (oT™m. 6,500, ocu M/2-Y, KoHconb):
Vs serp = 0,72:27,0-9,25 = 179,82 m3;

- CYMMapHbI 06BbeM BCTPOEHHbIX MOMELLEHMUNA:



Vl»S,BCTp = Vl,BCTp + VZ,BCTp + V3,BCTp +
+ V4,BCTp + VS,BCTp = 3698,67 M3.

1.5.7. O6bem okpacouHoro nponeta 6e3 obbema Vis gerp:
Vi = Veen - Viseerp = 113320,78 - 3698,67 = 109622,11 m3.

1.5.8. O6bembl Hag, BCTPOEHHbIMW MOMELLLEHUAMKN Ha oTmeTKe 12,030:
- BeHTKamepsbl (otm. 12,030, ocu J1/3-M/1):

Vinep = 10,5:6,55-3,72 = 255,84 m3;
- nomelleHma (otm. 6,500, ocn M/1-M/3):

Vanep = 6,5:6,55:9,25 = 393,82 m3;
- BeHTKamepbl (otm. 12,030, ocn M/3-H/1):

V3,nep = 5,08:6,55-3,72 = 123,78 m3;
- nomeweHma (otm. 7,800, ocn d-X):

Vanep = 23,1:6,55-7,95 - 5,82-2,72-2,82 = 1158,23 m3;

- Tambyp (oTm. 3,74, ocb B/1):

Vs nep = 1,75:3,49-2,26 = 13,80 m3;
- NCY (otm. 3,040, ocn K-K/1):

Ve nep = 1,97-6,61-2,96 = 38,54 m3;
- 06WwMit 06BEM HaL BCTPOEHHbIMM NOMELLEHUAMMU:

V1—6,nep = Vl,nep + VZ,nep + V3,nep + V4,nep +
+ VS,nep + V6,nep = 1984,01 N\g.

1.5.9. O6bem bacceiiHa Koaryasumm Ha oTmeTKe -2,500 1 0,00 (L = 80,5 m, S = 3,60+ 6,40 M,
2,10+2,20 m):

Vs =(1,90:6,40 + 2,40-5,00 + 1,40-4,00 + 6,40-3,10 + 66,4 x
x 2,60 +2,0-2,50)-2,20 + 76,20-1,00-2,10 = 659,95 m>.

1.5.10. O6bem nomeLLeHMA OKPACOYHOro y4YacTKa MansipHO-CAATOYHOrO Liexa:

Vi=Vi+ Vignep + V5 =109622,11 + 1984,01 + 659,95 =
=112266,07 M.

1.5.11. CBo604HbI 06BEM NOMELLEHMA OKPACOYHOTO YYacTKa MansfipHO-CAATOYHOrIO Lexa:

Ves = 0,8V, =0,8:112266,07 = 89812,86 m* ~= 89813 m>.



1.5.12. TonwmHa cnoa NAaKOKPaACOUHbIX MaTepManoB:
- rpyHT ®N1-03 O, =15 MKM;
- amanb MJ1-152 &, = 20 MKM .

1.5.13. Pacxoa, NakoOKPACOYHbIX MAaTepPUAN0B.:

- rpyHT ®N1-03K Gr¢n = 3,97 r-M2MKM'Y;

-amanb MN-152 G, = 4,2 r-m2-MKm™.

1.5.14. CopeprkaHue roptoumx pacTBOpPUTESIEN B NaKOKPACOYHbIX MaTepuanax:

- TpyHT ®N1-03K @, 4 = 67% (MaCC.);
-smans M/1-152 @, = 78% (macc.).

1.5.15. Pacxop pacTBopuTens Ha eauHULY NAOLLAAM OKPaLlMBaeMbIX MOBEPXHOCTEN TPAKTOPOB:
- conbBeHT (rpyHT ®/1-03K) Gppn = 2,66 r-M2MKM Y,

- CONbBeHT (3manb MJ1-152) Gp, = 3,276 r-m2-MKm™,

1.5.16. NMponsBogMTEIbHOCTb KOHBENEPA NO NAOLWAAM HaHECEHMA TAKOKPACOYHbIX MaTepPMasioB:
- IMHUA OKpPaLUMBAHUA TPAKTOPOB B CEPUIAHOM UCNONHEHUMU:

Nyc =407,3 m>41=6,79 m>*mmn? =0,1131 m?-c;
- IMHMA OKPaLUMBaHMUA TPAKTOPOB B IKCMOPTHOM UCMONHEHUMN:
Nks = 101,8 M2y =1,70 m*>mnn? = 0,0283 m?-ct.

1.5.17. MNpon3BoAMTENbHOCTb KOHBEWEPA MO MACcCe PacTBOPUTENS, COAEPIKALLErOCA B HAHECEHHbIX
NAKOKPACOYHbIX maTepuanax:
- HaHeceHue rpyHTa ®©J1-03K (coNbBEHT), OKpalLMBaHWE TPAKTOPOB B 3KCMOPTHOM UCMONHEHNUN:

Np,on = 101,8-15-2,66-103 = 4,0618 kr-u™ =
=0,001128 kr-c’%;

- HaHeceHwWe amann MJ1-152 (CoNbBEHT), OKpaLLIMBaHME TPAKTOPOB B 3KCMOPTHOM UCNOTHEHUU:

nps =101,8:20-3,276-10° = 6,6699 kr-u™* =
=0,001853 kr-c’;

- HaHeceHwWe amanu MJ1-152 (CobBEHT), OKpaLIMBAHME TPAKTOPOB B CEPUAHOM UCMOSIHEHUM:

Np,sc = 407,3-20-3,276:1073 = 26,6863 Kkrul =
=0,007413 kr-c.

2. 0boCHOBaHWeE PacYeTHbIX BAPUAHTOB aBapuM.
2.1. PasrepmeTtusauma TpybonpoBoaa, NOAAOLWEro NPUPOAHbLIA ra3s B TenNOreHepaTopbl, npu
paboTatoem KoHselepe.

2.1.1. Pacxoa meTaHa B noasoasallem Tpybonposoae Nnpu AaBaeHUm PCH4 =178,4 xIla:
Gy, =714 kr-u™ =0,19844 xr-c™.

2.1.2. Macca rasa mCH4 , nocTynatouiero n3 Tpybonposoaos Anametrpom d: = 0,219 m n obuiel

OJIMHOM yyacTKoB Tpybonposoaos Lr = 1152 m, cornacHo nn. A.1.2 8) n A.2.4 [1] cocTaBuT:



2
My, =0,19844-300+0,01-3,14-178,4- # -1152-0,626 =107,97 xr.

2.1.3. Macca pacTBopuTeNs, WMCNAPAIOLLErocA C OKpalleHHbIX w3aenuin, npu paboTarowem
KOHBelepe 3a Bpema aBapuiiHoi cutyaumm T, = 3600 ¢ = 1 4 [1] c yyeTom KoaddpuumMeHTa N30bITKA
NIaKOKpPacoYyHbIx matepuanos K, = 2 COCTaBUT:

- IMHWA OKpPaLUMBaAHMA TPAKTOPOB B CEPUIMHOM UCMONHEHUKN, OKpalMBaHWe amanbio MJ1-152:

Msc = 2:Np s Ta = 2-26,6863-1 = 53,3726 kr;
- IMHWA OKPaLLUMBAHWA TPAKTOPOB B SKCMOPTHOM UCMONHEHMUM, FpyHTOBaHMe rpyHTom PJ1-03K:
M = 2:Np - Ta = 2:4,0618-1 = 8,1236 kr;
- IMHWA OKPaLLUMBAHWA TPAKTOPOB B SKCMOPTHOM UCMONHEHMM, OKpaLUMBaHWe amanbio MJ1-152:
Mss = 2:Np 5T, =2-6,6699-1 = 13,3398 Kr.

2.1.4. Macca pacTtBopuTens mps (Kr), ucnapsiouwerocsa co cBoboaHoOW MOBEpPXHOCTM bHacceliHa
Koarynaumm Fex = 226,84 m? 33 Bpema aBapuitHoi cutyauum T, = 3600 c [1], cocTasuT:

Mps = We-Fex Ta = 3,1919-10°-226,84-3600 = 26,0658 Kr.

2.2. Pa3srepmeTm3aLmMs KpaCKoHarHeTaTe/ibHOro 6aka npu paboratouem KoHBeepe.

2.2.1. Macca pacTBopuUTens, NOCTYNaloWEero B MOMELLEHNE MPU aBapuHOM CcUTyauuu us
KpacKoHarHeTtatesIbHoro 6aka Ve = 60 n1 = 0,06 m> 1 Tpy6onNpoBoA0B AMaMeTPOM dexo = dexn = 0,04 M 1
ANNHOM (Leko + Lekn) = 312 M, COCTaBUT:

mGK:Kn-npa-ra+[v6x+O,785~(d2 L +d? -L6Kn)]'(P3'P?:(8,5Hn:

OKO 0KO 6KO

=2-0,007413-300 + [O, 06+0,785- (0, 047 .156 +0,04° -156)] X
x0,78-850 = 304,04 xr.

2.2.2. Nnowaap nucnapexus F, e« (M%) ¢ noBepxHOCTM pasznunsLieiica u3 6aka n Tpybonposoaa smanu
M/-152 byaet paBHa:

£ _ .My -100 30404100 _, o . o
g, pe, 078850 o

2.2.3. Macca pactBopuUTens mess (Kr), ucnapstoweroca co cBoboaHoi nosepxHocTM bacceliHa
KoaryiaumMmM 1 ¢ NOBEPXHOCTM pasnuBlieirca amanu MJ1-152 u3 KpacKoHarHetaTenbHoro 6aka, byaer
paBHa:

Mpss = Mps + We-Fuex-Ta = 26,0658 + 3,1919-10°-458,6 x
x 3600 = 78,7628 kr.

2.2.4. Macca pactBopuTens myy (Kr), MCNapAloLWweroca ¢ okpalleHHbIX n3genuii npu pabortatowem
KoHBenepe (n. 2.1.3), cocTaBuT:

Mok = Mse + M + My = 53,3726 + 8,1236 + 13,3398 =
= 74,836 Kr.



2.2.5. Macca napoB pactBopuTeNa My, (Kr), noctynmeluan B 06bem NOMeLLEHMA NPU aBapUNHON
cuTyaumu, byaeT paBHa:

Mpp = Mpss + My = 78,7628 + 74,836 = 153,5988 kr.
2.3. PasrepmeTun3auma KpackoHarHeTaTenbHoro 6aka, 0CTaHOBKA KOHBelepa.
2.3.1. Macca pacTBopuTensa mess (Kr), ucnapstouierocs co ceoboaHoOM NoBEPXHOCTU BacceiHa U ¢
NoBEepPXHOCTU pasnmsLielica amanm MJ1-152 ns KpackoHarHeTtaTesnbHoro 6aka (n. 2.2.3).
2.3.2. Mnowaab OKpallMBAEMbIX MOBEPXHOCTEN, HAXOAALIMXCA HA TEXHOJIOTUMYECKUX JIMHUAX
OKpacKM TPAaKTOPOB B SKCMOPTHOM U CEPUMHOM UCMOIHEHMN, N Macca PAacTBOPUTENA, COAEPKaLLEeroca B
JIAKOKPACOYHbIX MaTepuanax, HaHeCEHHbIX Ha 3TW MOBEPXHOCTU, COCTABAT:

- Y4aCTOK HaHeceHus rpyHTa ®J1-03K, 1MHMA OKpaLIMBAHMA TPAKTOPOB B SKCMOPTHOM UCNONHEHUN:

Fro = 260 M2;

m,, =K, G, -F,-8 =2-2,66-10°-260-15 = 20,7480 «r;

o u

- Y4aCTOK cywKun rpyHTa ®J1-03K, "MHMA OKpaLUMBAHMA TPAKTOPOB B 3KCMOPTHOM UCMNOJIHEHUN:

Fic =227,5 Mm%
M. =Gy, - Fe -8, =2,66-107-227,5-15=9,0772 kr;

ac

- YHaCTOK HaHeceHuMA amanu MJ1-152, n(MHUA OKpaLLIMBaHMA TPAKTOPOB B SKCMOPTHOM UCMOIHEHUM:
Fso = 305,5 m%;
m, =K,-G, -F -8 =2-3,276-10°-305,5-20 = 40,0327 xr;
- Y4aCTOK cywKm amanun MJ1-152, nMHMA oKpawmMBaHUA TPAKTOPOB B SKCNOPTHOM UCMOJNHEHWUN:
Fses = 500,5 m%;
m, =G, -F. -8 =3276-10°-500,5-20 = 32,7928 kr;
- Y4aCTOK HaHeceHMA amann MJ1-152, AinHnA oKpaluMBaHMA TPAKTOPOB B CEPUAHOM UCTIONHEHUN:
Fsoc =533 m%;
m, =K,-G,,-F, -3, =2-3,276-10"-533-20 = 69,8443 xr;
- YHaCTOK cyLWwKu amanu MJ/1-152, iMHWUA OKpaLLMBaHWA TPAKTOPOB B CEPUAHOM UCMONHEHUN:
Face = 1092 Mm%
m. =G, -F.-8 =3276-10°-1092-20 = 71,5478 kr

2.4. Pasrepmetvsauus TpybonpoBoda, NOAAMOWEro NPUPOAHLIA ras B TenaoreHepaTtopbl,
OCTaHOBKa KOHBeliepa.



2.4.1. Macca rasa mCH4 , noctynatolero 13 Tpybonposoaa (n. 2.1.2).

2.4.2. Macca pacTBOpUTE/NIA, UCNAPSIOLWLEroca C OKPaLleHHbIX NOBEPXHOCTEM U CO CBOOOAHOM
nosepxHoctu (nn. 2.3.2 n 2.1.4).

3. Pacyet n3bbiTouHoro gasnexus s3pbisa AP ana pasnnuHbix BapraHTOB aBapuitHbIX CUTyaLMit
nposoautca cornacHo ¢opmyne (A.1) [1].

3.1. PasrepmeTtusaumsa Tpybonpososa, NOAAIOLWLErO MPUPOAHbIA a3 B TeMNjoreHepaTopbl, Npu
paboTatoLem KoHBelepe:

T I

AP = (P + + =
39 °C 80 °C
VCB ) KH pCH4 ) CCT,CH4 pc ) CCT,C pc ' CCT,C

_799-100_{107,97-0,5 26,0658-0,3 (53,3726+8,1236+13,3398)-0,3}_

Puax —F)-100 | mg, -Z Me-Z, (m.+m, +m,)-Z

= + +
89813-3 | 0,626-9,36 4,4182-1,8 3,9043-1,8
=0,2965-(9,2135+0,9833+3,1946) = 3,97 kIla.

PacueTHoe n3bbiTouHOE AaBneHWe B3pbiBa He npeBbllaeT 5 Klla, cnegosaTenbHO, NPU AaHHOM
BapuaHTe aBapuUinHOM CUTYaLUM NOMelLLeHUEe MaNAPHO-CAATOYHOTO LieXa He OTHOCUTCA K KaTeropum A nnm
b.

3.2. PasrepmeTmnsaumsa KpackoHarHeTaTe/ibHOro 6aka npu paboTatouiem KoHBselepe:

Ap — (P =R)-Z, 100 { Mys | My }_ 799-0,3-100

VoK, C..|p®c p¥T| 89813-3-1,8
| 78,7628 74,836
4,4182  3,9043

cT,C

} =0,04942- (17,8269 +19,1676) = 1,83 kIIa.

PacueTHoe n3bbITOYHOE JaBneHune B3pblBa He npesbiwaeT 5 Kla, cnegosatenbHo, NPU AaHHOM
BapuaHTe aBapMVIHOVI CUTYyaUUn NOMeLLLeHNEe MaNAPHO-CAATOYHOIO Lexa He OTHOCUTCA K KaTeropum A nnm
b.

3.3. PasrepmeTn3auma KpaCKOHarHeTaTe/IbHOro 6aKa, OCTaHOBKa KOHBEﬁepaI

AP = (PmaX ~ PO) ) ZH . 100 { mp66 (mrao + mrac + m303 + maca + maoc + macc):| —

Vo K, Coe [0° pe "
_799-0,3-100{78,7628+

CT,C

© 89813-3-1,8 | 4,4182

N (20,7480 +9,077 + 40,0327 + 32,7928 + 69,8443 + 71, 5478)} ~
3,9043 B

=0,04942- (17,8269 + 62,5062) = 3,97 kIIa.

PacyeTHoe M36bITOYHOE AaBAeHMe B3pbiBa He npesblwaeT 5 Klla, cnegosaTenbHO, NPU AAaHHOM
BapuaHTe aBapuinHOM CUTyaL MM NOMELLEHME MANAPHO-CAATOYHOTO LIEXa HE OTHOCUTCA K KaTeropmum A unm
b.

3.4. PasrepmeTtvsauma Tpybonposoda, MoAaloWLero MPUPOAHbIM ras B TenjoreHepaTopsl,
OCTaHOBKA KOHBelepa:



po (P =PR)100 | Mg, -2, my-Z,
Vv, -K C »e.c
s Nu pCH4 ’ c1,CHy pc "Mere

+ (mI‘30 + mrac + m303 + m303 + mBOC + macc) ’ Zl‘[ —
80°C -
pc CT,C

~799-100 {107,97-0,5 26,0658-0,3+

+

~89813-3 | 0,626-9.36 @ 4,4182-1.8

, (20,7480 +9,0772 + 40,0327 + 32,7928 + 60,8443 + 71,5478). 0,3} _
3,9043-1,8

= 0,2965-(9,2135+0,9833+10,4177) = 6,11 I1a.

PacueTHoe M36bITOYHOE JaBneHue B3pbiBa npesblwaet 5 Klfla, cnegosaTtenbHO, MpU AaHHOM
BapuaHTe aBapMﬁHOﬁ cnUTyaunn nomeueHmne ManapHoO-cA4aTo4YHOro Luexa OTHOCUTCA K KaTeropum A.

Mpumep 19

1. UcxoaHble faHHble.

1.1. NomeweHne oTaeneHMA KOHcepBauUMM U YNAKOBKU CTaHKOB. B nomelwieHuMn npounssoautcA
obe3KnpuBaHMe NOBEPXHOCTEN CTAHKOB B BOAHOM pacTBope TpuHaTpuindocdaTa ¢ cuHTaHosom AC-10,
obe3KnpuBaHMe OTAE/IbHbIX AeTasield CTaHKOB YaWT-CMMPUTOM M 06paboTKa MOBEPXHOCTEN CTaHKOB
(npomacnmBaHue) nHAYCTpUanbHbIM Macsiom U-50. Pasmepbl nomeweHma Lx Sx H=54,0x 12,0x 12,7 m.
O6bem nometeHnsa V, = 8229,6 m>. CBob60aHbIN 06bem nomeleHma Ve = 0,8:8229,6 = 6583,7 m3 ~= 6584
m3. Mnowaab nomeweHuns F = 648 m?. 06e3KMpMBaHME CTaHKOB PacTBOPOM TpuHaTpuidocdata (mr =
20,7 Kr) ¢ cuHTaHonom AC-10 (m; = 2,36 Kr) ocyuwecTsndeTcs B BaHHe pasmepom L1 x S1 x H1 =1,5x1,0 x
1,0 m (F1 = 1,5 m?). OTaenbHbIe AeTann CTaHKOB 06e3>KMPUBAIOTCA B BbITAXKHOM LWKady pasmepom Ly X S,
X H,=1,2x0,8 x 2,85 m (F, = 0,96 M?) yaiiT-CMIMPUTOM, KOTOPbI XPaHMTCA B LWKady B EMKOCTU 06 bemom
Vo = 3 n = 0,003 m® (cyTouHas Hopma). O6paboTka NOBEPXHOCTEN CTaHKOB NPOU3BOAUTCA B BaHHE C
NHOYCTPUANbHbIM Maciom U-50 pasmepom L3 x S3x H3 =1,15x0,9x 0,72 m (F3 = 1,035 m?, V3 =0,7452 m3)
npu Temnepatype t = 140 °C. Macca nHgyctpmanbHoro macna M-50 B BaHHe ms = 538 Kr. PAgom ¢ BaHHOM
AN NPOMac/IMBaHUA CTaHKOB PACMo/IOXKeHO MeCTO A/1A YNaKOBKM CTAHKOB pa3mepoM Lax Sa=6,0x 4,0 m
(Fs = 24,0 M?), Ha KOTOPOM HaX0AMTCA yNakoBoYHasa Bymara mMaccoi ms = 24 Kr n 06WMBOYHbIE AOCKK
maccor ms = 1650 Kr.

1.2. TpuHaTtpuiidocdaT - Heroptoyee BelwecTBo. bpyTtTro-dpopmyna yant-cnuputa CiosHzie.
MonsapHas macca yalut-cnuputa M = 147,3 Kr-kmonb ™. KOHCTaHTbl ypaBHEHUA AHTyaHa Ana yauT-cnupura:
A=7,13623; B=2218,3; C,=273,15. TemnepaTypa BCMbIWKM YyaUT-CINPUTA tecn > 33 °C, MHAYCTPUANBHOTO
macna U-50 tecn = 200 °C, cuHTaHona AC-10 ten = 247 °C. NMNOTHOCTb *XNAKOCTU Npu TemnepaTtype t = 25

°C: yaut-cnuputa p, =790 KM-M°, MHaycTpuanbHoro macna U-50 p, =903 KM >, cuHTaHONa

AC-10 p,. =980 kr- M2 TennoTa cropaHus yaiT-cnuputa
H, =QP =43,966 MJIx -kr ' =4,397-10" ]Ik -KI"', uHaycTpuansHoro macna M-50 no
popmyne bacca

QP =50460-8,545-p_ = 50460 — 8,545-903 = 42744 k[l - kr~' = 42,744 Mk -kr",
ynakosouroit  6ymarn QP =13,272 MJK-KT',  pgpeBecuHbl  OBLWMBOMHbIX  JOCOK

QP = 20,853 M/l - kr .
2. 06ocHOBaHMe pacyeTHOro BapMaHTa aBapum.

Mpu onpeaeneHnn n3BbLITOYHOrO AaBAEHUA B3pbiBa B KayecTBe pacyeTHOro BapuaHTa aBapuu
NPMHMMaETCA pa3repMeTU3aLma eMKoCTM C yalT-CMPUTOM. 3a pacyeTHYIo TemnepaTypy npuHMMaeTcs



MaKCcMMasbHaa abcontoTHaa TemnepaTypa Bo3ayxa B JaHHOM panoHe (r. Bonorga) cornacHo [3] t, = 35

°C. MNnoTHOCTL napos yauT-cnupuTa npu to = 35 °C

P, = 147,3 =5,8240 kr-m OnutenbHocTb UcnapeHuanon.A.l.2e)[1] T=
" 22,413-(1+0,00367-35) ' A

3600 c.

3. 06bem Vi 1 nnowaab pasnmea F, NOCTYNUBLUEro B MOMeLLEHWe NPU pacyeTHOM aBapun yamuT-
cnupuTa cornacHo n. A.1.2. [1] cocTaBsr:

Vi=V,=0,003 m*=3 p;
F.=1,03=3m2

4. Onpegensem fasneHue P, HacbIWEHHbIX MAapOB yalT-CNMPUTA NPU pPacyeTHOM TemnepaType t, =
35°C:

lgP, =7,13623 - 22183 _ 062537 ;
273,15+ 35

P, =0,87 KMa.
5. UHTeHcMBHOCTb McnapeHus W yaliT-cninpuTa COCTaBUT:
W =10"°-1,0-4/147,3-0,87 =1,056-10"° xr-mM > -c ™.
6. Macca napoB yaT-cnvpuTta m, NoCTynuBLMX B NomMelleHne, byaeT paBHa:
m =1,056-10°-3-3600 = 0,114 kr.
7. U36biTouHoe aasnenue e3pbisa AP cornacto dopmyne (22) Mocobus coctasur:

s 0,114-4,397 -107
6584

AP =2,831-10" =0,02 xIla .

8. PacyeTHoe M36bITOYHOE AaBneHue B3pbiBa He npesblwaeT 5 KMa. MomelweHne oTaeneHus
KOHCEepBaLMM M YNAKOBKM CTaHKOB He OTHOCUTCS K KaTeropun A uam b, CornacHo n. b.2 n 1abn. b.1 [1]
nposeaem NpoBepKy NPUHAZNEKHOCTU NOMELLEHMA K KaTeropmam Bl - B4.

9. B cooTBeTcTBMM € N. 5.2 [1] onpeaenmm noxapHyto Harpysky Q v yae/bHYI0 NOXKapHYH Harpysky
g:

Gz =m3 =538 Kr, G4 = mg = 24 Kr, Gs = ms = 1650 Kr;
Q =538'42,744 + 24-13,272 + 1650:20,583 = 57277 M;
S=Fs+Fs=1,035+ 24,0 =25,035 m%;

g zgzml:2288 MI[)K-M_Z_
S 25,035

10. YpaenbHasa nokapHaa Harpyska npesbiwaetr 2200 MOx-m?2. TlomelleHne oTaeneHua
KOHCepBaLMn 1 YNaKOBKM CTaHKOB corsiacHo Taba. b.1 [1] oTHocuTca K KaTteropum B1.



Mpumep 20

1. UcxoaHble AaHHble.

1.1. NMomeLlueHNe NepBUYHbIX U BTOPUYHbIX CMEcUTe e, HacoCoB U GUNLTPOB. B 3TOM NnomelLeHnn
OCYLLECTBNAETCA MNPUIroTOBAEHWE CMeCcu ANA NPONUTKU  TUAPOU3OAAUMOHHBIX  MaTepuanos U
npousBoamUTCA ee nogadya Hacocamm B NPONUTOYHbIE BaHHbI NPOM3BOACTBEHHbIX IMHWUIN, HaxoaaLMecsa B
ApYrom nomeweHunn. B KayecTse KOMMNOHEHTOB CMecH Ucronb3ytoTca 6utym BHK 45/190, noannponuneH
W HanonHuTenb (Tanbk). Bcero B nomell,eHUM HaxoauTca 8 cmecuteneii: 6 cmecuteneit obvemom V, = 10
M3 KaXKablIl, U3 KOTOPbIX KaXdple A4Ba 3anosHeHbl BUTYMOM, @ OAMH NyCTo; 2 cmecutens obvemom V, =
15 m3 kaxablit. Bce cmecnTenn oborpesatoTca gMatepmmuyecknm macaom (annotepm-1), nogasaembim n3
NOMELLEHUA KOTENbHOW U uMmerowmm Temnepatypy t = 210 °C. Temnepatypa 6butyma m cmecu B
cmecuTenax t = 190 °C. Cmecb coctouT u3 6utyma BHK 45/190 - 8 1, noannponuneHa - 1 7, Tanbka - 1 T.
MonunponuneH noaaeTcsa B eAMHUYHON Tape B BUAE rpaHya maccoit ms =250 Kr. B 1 T rpaHyMpoBaHHOMO
noannponuaeHa cogepxutca go 0,3 Kr nbinun. MoannponuaeH 3arpy»KaeTcs U3 Tapbl B byHKep cmecuTens
obbemom V, = 1 m3. Konnyectso nonmnponuneHa 8 byHkepe m; = 400 Kr, cnefosaTeibHO, MblIM B 3TOM
byHKepe B rpaHysaTe cogeputca ms = 0,12 Kr.

MonunponuneH u ero conosMMepbl B npouecce nepepaboTKM npu ero HarpeBaHuMM Bblle
Temnepatypbl t =150 °C MoryT BblAeNATb B BO34YX JIeTyYME NPOAYKTbI TEPMOOKUCANTE/IbHOM AECTPYKLNM,
coAeprKalme opraHMYecKne KUCIOTbl, KapOOHUNbHbIE COeANHEHUS, OKCUA yrnepoaa. Mpu asTom Ha 1 T
CbipbA BblaenseTca 1,7 Kr ra3oo6pasHbix NPoAYyKTOB (B MepecyeTe Ha YKCYCHYIO KUC/IOTY).

Pasmepbl nomeuteHna L x S x H = 24 x 36 x 12 m. O6bem nomewyeHmna V, = 10368 m3. CBo6oaHbIN
obbem nomeueHmna Ve = 0,8:10368 = 8294,4 m3. MNnowaap nomeleHns F = 864 m2.

Mpoun3BOAUTENLHOCTL HACOCa C AMaTepMUYEcKMm maciaom (annotepm-1) ny = 170 m3yl = 0,0472
m3-ct = 71,5 kr-c’l. Bcero B cucteme UMPKYNALMKM AMaTEPMUYECKOrO Macia Haxoamtea mg = 15 T macna.
MaKcMmanbHaa AvHa NoABOAALMX M OTBOAALMX TPyOONPOBOAOB C AMATEPMUYECKUM MACIOM MEKIY
PYYHbIMW 3a4BUXKKAMKM U cmecuTenamm L1 = 19 m, anametp di = 150 mm = 0,15 m. MNponssoanTenbHOCTb
Hacoca, NoAaAloLLEro CMeCh B NPONUTOUHYIO BaHHY, N, = 10 M3y =0,00278 m3-c! = 2,78 kr-c (no Gutymy
¢ noaunponuaeHom 2,5 Kr-c'l), a oTBogALLero cMecb B cMecuTenmn ns BaHH N3 = 5 m3u?t =0,00139 m3-c! =
1,39 kr-c! (no 6utymy c nonmnponuneHom 1,25 kr-ct). MakcumanbHaa asvMHa NoAsoAALIMX U OTBOAALLMNX
TpybONpoBOAOB CO CMECbIO MeXAY PYYHbIMMU 3a4BUMKKAMU U cmecuTensamu L, = 15 m, anametp d, = 150
Mm = 0,15 m. MNponssoanTenbHOCTb HAcoCa, NePeKayYmnBaloOLLErO BUTYM M3 pe3epByapa, PAchnoI0KEHHOro
B APYrom nomeLieHumn, B cmecutenm, ng = 25 m3>ut = 0,007 m3ct = 7 kr-cl. MakcumanbHas anuHa
nogsogALero TpybonpoBoaa mexay pyvyHom 3a4BUKKON 1 cmecutenem Lz = 20 m, guameTp ds = 150 mm
=0,15 m.

Mo AaHHbIM TEXHONOMMYECKOTO periameHTa ¢ 1 T rpaHy/IMPOBAaHHOIO NOJIMNPONUAEHA NPU 3arpy3Kke
B cMecuTesb B nomeweHue noctynaet 30 r (0,03 Kr) coaepskaleica B rpaHynaTe nbian. Tekylas BiaskHas
nblieybopKa npomssogumTca He pexke 1 pasa B CMeHy, reHepasibHas BaaxKHas nblaeybopKa He perke 1 pasa
B mecAl. Mpon3BoauTeNbHOCTL MO nepepabatbiBaeMoMy noaunponuneHy ns = 1,65 tyl. Jonu
Bblaensolleincs B 06bem NnomeLleHUs Nbin, oceaatolleit Ha TPYAHOAOCTYMHbIX U AOCTYNHbIX A8 YOOPKU

nosepxHocTax, cootsetcteerHo PB; = 0,2 n B, =0,8.

1.2. TanbKk - Heroptoyee BeweCcTBO. TemnepaTypa BCMbllKKM 6utyma BHK 45/190 tyn = 212 °C,

annotepma-1 tsen = 214 °C. MnotHocTb kumakoctn 6utyma P, =1000 KO-M 2, annotepma-1
p,=1514 KC-M >, Tennota cropaHms 6uTyma no dopmyne Bacca
H, =QP =50460-8,545-p, =41915 xJx -kr ' =41,92 MJIx -kr ', annotepma-1

H, =QP =50460-8,545-1514 = 37523 kJIxk - kr ' =37,52 MJIx -kr '
H, = QP =44000 kI -kr ' = 44,0 MJIx - xr '

2. 060CHOBaHMe pacyeTHOro BapMaHTa aBapum.

an onpeageneHnun MU36bITOYHOrO AaB/ieHMA B3pblBa B KayecCTBe pacCyeTHOro M3 AByxX BapuUaHTOB

aBapuu npuMHUMaeTcs Hanbonee HebNAronpuUATHbLIA MO NOCNEACTBMAM B3pblBa. 3a NEepBblit BapuaHT
aBapuu NPMHUMMAaETCA pasrepmeTmsaumsa ByHKepa Npw 3arpyske NoAnnponuieHa B CMecuteb. 3a BTOPoit

, nonnnponunaeHa



BapWaHT NPUHUMAETCA pasrepmeTrsaumns TpybonpoBoaa Ha yyacTKe MeXKay CMecUTesem U 3a4BUMKKON
nepeg HaCoCoM, MepeKkavMBatoLLMM CMECb U3 BaHHbI B CMECUTEb.

2.1. PasrepmeTusauma ByHKepa nNpu 3arpyske NoAUMNponuaeHa B cmecutenb. PacueTr nposogum B
cooteeTcTBMM c nn. A.3.2 - A.3.6.

2.1.1. IHTEHCMBHOCTb MbINEOTNOMKEHUN Ng B MOMELLEHUWN NpPU 3arpy3ke B ByHKepa cmecuTenei
NOAMNPONUAEHA U3 Tapbl NO UCXOAHbIM AAHHbBIM COCTABUT:

ne=0,03-1,65 = 0,0495 Kr-ul.

2.1.2. Macca nbian M, Bblgenstowenca B 06bem nomelleHuns 3a nepunog, (30 gHeit = 720 u) mexay
reHepasibHbIMU NblaeybopKkamm (Bl =0,2; o =0), 6yser pasHa:

m1 =0,0495-720-0,2 = 7,128 kr.

2.1.3. Macca nbiin M,, Bblaenstolenca B 06bem NomeLeHMs 3a Bpema (8 U) mexxay TeKywmmm

nblneybopkamu ([32 =0,8; a=0), 6yger pasHa:
m, =0,0495-8:0,8 = 0,317 kr.

2.1.4. Macca OT/IOXKMBLUEICA B MOMELLEHMM MbIAN K MOMEHTY aBapumn m, (K: = 1,0; K, = 0,7) n macca
B3BUXPUBLLENCA NbINM My (Kes = 0,9) cocTaBaT:

m, = oi7 (7,128+0,317) = 10,636 kr;
mgs = 10,636-0,9 = 9,572 kr.

2.1.5. Macca nblnn mae, NOCTYNMBLLEN B NOMELLEHWE B pe3y/sibTaTe aBapuUHON cutyaumu, byaet
paBHa:

Mas =ms=0,12 Kr.

2.1.6. PacyeTHas Mmacca B3BelleHHOW B obbeme nomeleHUA nNblan m, obpasoBsaslueiica B
pe3ynbTaTe aBapuUMHO CUTYaLMKN, COCTABUT:

m=9,572+0,12 =9,692 Kr.
2.2. Pasrepmetusauma TpybonpoBoda Ha yyacTKe MeXAy CMecuTesnieM U 3afBUXKON nepep
HaCoCOM, NepeKaymnBaloWMM CMEChb U3 BaHHbI B cMecuTeNb. PacyeT npoBogum B cooTBeTcTBMM € N. A.1.2
[1] v ncxoaHBIMKM AAaHHBIMM.

2.2.1. Macca sbiweguweit n3 cmecutens (Vo = 15 m3) u tpybonposoaa cmecu npu paboTaroLiem
Hacoce Mmew byaeT paBHa (g = ns; T, = 300 c):

mCM:(Va+q~Ta+%~d22-L2j~pm -
- (15 +0,00139-300 + % .0,152 -15j .1000 = 15682 kr.

2.2.2. Macca noaunponuaeHa Mpp, B MACCE Mcy COCTAaBUT, MNPU COOTHOWEHUM BUTYMa,
noannponuaeHa un Tanbka 8:1:1:



m —.m —-.15682-15682 r.
P10 M 10

2.2.3. Macca nety4mx yrnesogopoaoB m, BblAENAKLWMXCA NPU TEPMOOKUCIUTENbHON AeCTPYKUMHN
13 NO/IMNPONW/IEHa, BXOAALLLErO B COCTaB pa3/iMBLLeiica cmecu (M3 1 T noaunponuneHa sbiaenserca 1,7 Kr
rasoobpasHbIX NPOAyKTOB), ByaeT paBHa:

m =0,0017-mqp = 0,0017-1568,2 = 2,7 Kr.

3. U36biTouHoe gasnenve B3pbisa AP gns asyx pacuetHbix BapuaHToB aBapumn onpesensem no
dopmynam (22) n (43) Mocobus.

3.1. WU3bbitouHoe pasnenune B3pbiea AP npu  asapuitHol  cuTyauumn, cBAsaHHOM
pasrepmeTusaument byHKepa npwu 3arpyske NonnponuaeHa B CMecuTe b, COCTaBUT:

9,692-44,0

AP =47,18- =2,42 xlla .

3.2. W3bbiTOYHOE pOaBsieHMe B3pbiBa AP npuM aBapuUMHOM CUTyauMW, CBA3AHHOU C
pa3srepmeTnsaumelri TpybonpoBoda Ha yyaCTKe MeXAay CMecuTenem M 3aABWXKKOM nepen Hacocom,
nepeKkauymnBaloLLMM CMECb U3 BaHHbI B CMECUTE/Ib, COCTaBUT:

5 2,7-44,0-10°

AP =2,831-10
8294,4

=0,4 xIla .

4. PacyeTHOe M36bITOYHOE AaB/EHME B3PbIBA 4J1A KaXKA0ro U3 BAPMAHTOB aBapumM He npeBbiwaeT 5
KMNa. MomeLeHWe NepBUYHBIX M BTOPUYHbIX CMecUTesel, HacocoB U GpUIbTPOB HE OTHOCUTCA K KaTeropum
A wnnn b. CornacHo n. 6.2 n 1abn. b1 [1] nposegem npoBepKy NPUHAANEKHOCTN NOMELLEHNSA K KaTEropusam
B1 - B4.

5. YunTbiBas, YTO B NOMELLEHUN HAXOANUTCA AOCTAaTOMHO HOMbLIOE KONMYECTBO rOPHOYMX BELLECTB,
nposeaem A1a yNpoLLeHNA pacyeT TONbKO No BUTYMY M CMecH, HaxoaAawWwmXca B 4 cmecnTenax obbemom
Va = 10 M3 Kaxablh M B AByx cmecuTenax obbemom V, = 15 m3 Kaapiit. Mpu 3TOM KOMMYECTBO
LMPKYJNPYIOLLETO AMATEPMUYECKOr0o Macna He MPUHUMAETCA BO BHMMaHWe. TaKKe A1a ynpoLlieHua
pacyeT npoBeAem C UCMO/Ib30BaHUEM eANHON TeN0Tbl CTOPaHUA AN1A BCEX KOMMOHEHTOB M BELLECTB No

6utymy, pasroin QF =41,92 MJIx -kr .
6. B cooTtBeTcTBMM € N. 6.2 [1] onpeaenmMm noxapHyto Harpysky Q v yaenbHYI NOXapHYH Harpysky
G =4-10-1000 + 2-15-0,9-1000 = 67000 Kr;

Q =67000-41,92 = 2808640 Mx;

S=F=864m%;
g =M=3251MI[>K-M_Z,
864

7.YaenbHaa noskapHas Harpy3ska npesbiwaet 2200 Mx-m2. MomeleHne NepBUYHbIX U BTOPUYHBIX
cMmecuTenieil, HacocoB U GUNLTPOB cornacHo Tabn. b.1 [1] oTHocuTcA K KaTeropumn Bl.



5.8. Mpumepbl pacyeToB KaTeropumii 3gaHunii
Mo B3PbIBOMOXKAPHOM M NMOMKAPHOM ONACHOCTK

5.8.1. 3paHunA Kateropun A
Mpumep 21

1. UcxogHble gaHHble. Mpon3BOACTBEHHOE LWeCTUITaXKHoe 3aaHme. Ob6wan naowanb nomeLlLeHnin
3aaHMA F = 9000 M2, B 34aHUM HaxOAATCA MOMELLEHUA KaTeropum A cymMapHo naowaabio Fa = 400 m2.

2. OnpegeneHune Kateropum 3gaHua.

CymmapHana naowanb nomeleHnin kateropum A coctasnset 4,44% v He npesblwaeT 5% naowaan
BCeX NomeLLeHnn 3gaHua, Ho 6onee 200 m?2. CornacHo n. 6.2 [1] 34aHMe OTHOCKTCA K KaTeropum A.

Mpumep 22

1. UcxogHble gaHHble. Mpon3BOACTBEHHOE TPexaTarkHoe 3a4aHue. Obwan naowaab NoMeLLeHUi
3aaHna F = 20000 Mm% B 34aHUM HAXOAATCA NOMELLEHUA KaTeropumu A cymmapHon niowaapio Fa = 2000
M2, 3Tn nomeleHna 060pya0BaHbl YCTAHOBKaMM aBTOMaTUUYECKOTO NOXapOoTyLLIeHuS.

2. OnpepgeneHne Kateropum 3gaHuA.

CymmapHas naowagb NoMeLLeHni Kateropum A, 060pya0BaHHbIX YCTAaHOBKAMM aBTOMATUYECKOIO
NoXKapoTylweHus, coctaBnneT 10% 1 He npesbliwaeT 25% naowaan BCeX NOMELLEHUI 34aHUA, HO bonee
1000 m2. CornacHo n. 6.2 [1] 3paHMe OTHOCUTCA K KaTeropuu A.

5.8.2. 3paHuA Kateropun b
Mpumep 23

1. UcxoaHble faHHble.

MpounsBoACTBEHHOE LECTUSTaxKHOoe 3aaHne. 061aa naowaab NoMeweHnin 3aaHma F = 32000 m2,
Mnowaab nomelleHnin Kateropumn A coctasnset Fa = 150 m%, kateropum B - Fs = 400 m?, cymmapHas
KaTeropuin An b - Fap = 550 m2.

2. OnpepgeneHne KaTeropum 3gaHuA.

CymmapHas naowanb nomeLleHui kateropmmn A coctasnsnet 0,47% v He npesblwaeT 5% naowaau
BCex nomelLeHui saganiuna n 200 m2. CornacHo n. 6.2 [1] 3aaHune He oTHOCUTCA K KaTeropum A. CymmapHas
njowanb nomelieHuit kateropuint A n b coctasnsetr 1,72% wn He npesblwaeTr 5% nnowaan Bcex
nomelLeHmnit 3aaHua, Ho 6onee 200 m2. CornacHo n. 6.4 [1] 3aaHMe OTHOCUTCA K KaTeropun b.

Mpumep 24

1. cxoaHble aaHHbIE.

MpoussoacTBEHHOE ABYX3TaXKHoe 3daHue. O6wWwaa naowaab nomeLeHnin sgaHmna F = 15000 m2,
Mnowaab nomelleHnin Kateropum A coctasnset Fa = 800 m?, KaTeropum b - Fs = 600 M2, cymmapHas
KaTeropuit A n b - Fas = 1400 m?2 MMomewieHua KaTeropuini A M B 06opyaoBaHbl YCTaHOBKaMM
ABTOMATMYECKOro NOXKAPOTYLUEHUA.

2. OnpegeneHne KaTeropmm 3gaHua.

CymmapHas niouwaabs nomelleHuii Kateropmum A, 060py10BaHHbIX YCTAaHOBKaMM aBTOMATUYECKOro
NOXapoTylleHuna, coctasnseT 5,33% 1 He npesbiwaeT 25% nNaoLwaam scex nomeLLeHni 3ganHua n 1000 m2.
CornacHo n. 6.3 [1] 3gaHMe He OTHOCUTCA K KaTeropumn A. CymmapHas nnoLazb NomeLLeHuin Kateropumii A
n b, obopynoBaHHbIX YCTAHOBKAaMW aBTOMATMYECKOro MoOXKapoTyweHusa, coctaBnseTr 9,33% u He
npesblwaeT 25% naowaamn scex NnomelileHmin 3aanusa, Ho 6onee 1000 m2. CornacHo nn. 6.4 u 6.5 [1]
3[aHMe OTHOCUTCA K KaTeropuu b.

5.8.3. 3paHuA kateropun B



Mpumep 25

1. UcxoaHble AaHHble.

Mpon3BoACcTBEHHOE BOCbMMUITaXKHOE 34aHue. 06wan naowaas nomeleHnii 3gaHmna F = 40000 m2.
B 34aHMM OTCYTCTBYIOT nomelleHusa Kateropuit A u b. Maowagb nomelweHun Kateropuit Bl - B3
coctasnseT Fg = 8000 m?.

2. OnpegeneHne Kateropmm 3gaHua.

CymmapHas naolazb nomelLeHMin Kateropuii B1 - B3 coctasnset 20% nnolaan Bcex NoMeLL,eHni
34aHuA, yto 6onee 10%. CornacHo n. 6.6 [1] 3g4aHKe OTHOCUTCA K KaTeropuu B.

Mpumep 26

1. cxoaHble aaHHbIE.

MpoussoacTBEHHOE TpexsTaXkHoe 3aaHue. Oban naowanbs nomelleHmnin sgaHma F = 12000 m2,
Mnowaab nomeleHnin kateropuin A u b coctasnaet Fas = 180 m?, Kateropmit B1 - B3 - Fs = 5000 m?,
cymmapHas Kateropuin A, B, B1 - B3 - Fags = 5180 m2.

2. OnpepgeneHne KaTeropum 3gaHuA.

CymmapHasa naowanb nomelleHnii kateropmun A u b coctasnset 1,5% naowaan Bcex nomeLLeHNM
34aHMA U He npesbiwaet 200 m2. CornacHo nn. 6.2 1 6.4 30aHMe He OTHOCUTCA K KaTeropumn A unu b.
CymmapHaa naowaap nomeweHun Kateropmit A, b, B1 - B3 coctaBnset 43,17% nnowagun Bcex
nomeLleHuni 3ganHus, 4to bonee 5%. CornacHo n. 6.6 [1] 3gaHMe OTHOCUTCA K KaTeropum B.

Mpumep 27

1. UcxoaHble AaHHble.

MpounssoacTBEHHOE ABYX3Ta)KHoe 3aaHue. O6lwaa naowaab nomelleHnin 3gaHmna F = 20000 m2,
Mnowaab nomeLeHnin Kateropuin A u b coctasnaeT Fas = 900 m2, KaTeropuit B1 - B3 - Fg = 4000 m?,
cymmapHas Kateropuin A, b, B1 - B3 - Fags = 4900 m2. MomeleHmna KaTteropum A, B, B1 - B3 o6opyaosaHbl
YCTAHOBKaMM aBTOMATUYECKOIO MOXKapoTyLLIEeHUA.

2. OnpepgeneHne KaTeropum 3gaHuA.

CymmapHaa njowagb nNOMelWeHnin Kateropuin A un b, 060pyAOBaHHbLIX YCTAaHOBKaMM
aBTOMATMYECKOrO NoXKapoTyweHua, coctanneT 4,5% 1 He npesbiwaeT 25% naowaan Bcex NnomeLeHun
3aaHMa n 1000 m2. CornacHo nn. 6.3 1 6.5 [1] 34aHMe He oTHOCUTCA K KaTeropuam A unmn 6. CymmapHas
njowanb nomeleHnin kateropmin A, b, B1 - B3 coctasnsaet 24,5% 1 He npesblwaeT 25% naowann Bcex
nomelLeHmnit 3aaHua, Ho 6onee 3500 m2. CornacHo n. 6.7 [1] 3aaHKe OTHOCUTCA K KaTeropum B.

5.8.4. 3paHuna kateropun I’
Mpumep 28

1. cxoaHble aaHHbIE.

MpounsBoACcTBEHHOE LeCTUsTaxKHoe 3aaHune. 061aa naowaab noMeLweHnin sganma F = 30000 m2,
MomeweHna Kateropuit A n b B 3aaHuM oTcyTcTBYIOT. [MNoWaab nomeweHun Kateropuii B1 - B3
coctasnaeT Fz = 1800 m?%, kateropun I - Fr = 2000 M2, cymmapHas naoLaib nomelleHunin Kateropmii Bl -
B3, [- FB,I' =3800 Mz.

2. OnpegeneHne KaTeropmm 3gaHua.

CymmapHaa naowasb nomelleHui Kateropuii Bl - B3 coctasnsaer 6% un He npesbiwaet 10%
naollaam scex nomeleHnin 3gaHma. CornacHo n. 6.6 [1] 3aaHMe He oTHOCUTCA K KaTeropuun B. CymmapHas
naowagb nomelleHui Kateropmin B1 - B3, I' coctaBaseT 12,67% naowagm Bcex NOMeLeHN 34aHunsa, 4To
npesblwaeT 5%. CornacHo nn. 6.6 1 6.8 [1] 3gaHMe oTHOCUTCS K KaTeropuu I,

Mpumep 29

1. UcxoaHble aaHHble.



Mpon3BOACTBEHHOE YeTbipexaTaskHoe 34aHune. 06uas naowaab nomelleHni 3gaHma F = 16000 m2,
Mnowaab nomelteHuin Kateropuit A n b coctasnset Fas = 800 M2, nomelleHnit Kateropuii B1 - B3 - Fg =
1500 Mm%, nomeueHnin Kateropum I - Fr = 3000 m2, cymmapHas Kateropuii A, b, B1 - B3 - Fage = 2300 m2,
cymmapHaa Kateropuit A, b, B1 - B3, I - Fagsr = 5300 Mm% MomewieHuna Kateropuii A, 6, B1 - B3
obopyaoBaHbl yCTAaHOBKAMM aBTOMATMUYECKOTrO MOXKapoTyLIEHUS.

2. OnpegeneHne Kateropmm 3gaHua.

CymmapHaa njowaab nNOMeLWeHU Kateropuin A u B, 060pyaoBaHHbIX YCTaHOBKamMM
aBTOMAaTMYECKOro MOXKapoTyLleHus, cocTaBnaseT 5% u He npesbiwaeT 25% naowaan Bcex NomeLeHuM
3aaHMa 1 1000 m2 CornacHo nn. 6.3 1 6.5 [1] 3gaHKe He oTHOCKTCA K KaTeropun A unu b. CymmapHas
naowanb nomelleHuin Kateropuin A, b, B1 - B3, obopyaoBaHHbIX YCTaHOBKaMM aBTOMATUYECKOro
noxapoTyweHus, coctasnaeTt 14,38% un He npesbiwaeT 25% naowaan Bcex nomelLleHni sgaHua n 3500
m2. CornacHo n. 6.7 [1] 3maHMe He OTHOCUTCA K KaTeropum B. CymmapHaa naowadb MOMELLEeHWMI
Kateropuit A, b, B1 - B3, I, rge nomeuweHuna Kateropuin A, b, B1 - B3 obopyaoBaHbl ycTaHOBKamu
aBTOMATMYECKOro NoXapoTyleHus, coctasnneT 31,12% nnowanm Bcex nomelleHnin 3aaHus, yto bonee
25% 1 5000 m2. CornacHo nn. 6.7, 6.8 1 6.9 [1] 3aaHMe oTHOCKUTCA K KaTeropuu I

5.8.5. 3paHna kateropun [
Mpumep 30

1. UcxoaHble AaHHble.

MpounssoacTBEHHOE OAHO3TaXHoe 3aaHMe. Obwaa naowaab nomeuleHui sgaHma F = 8000 m2,
Mnowaab nomeweHnin Kateropuin A u b coctasnaet Fas = 600 M2, Kateropuit B1 - B3 - Fg = 1000 m?,
Kateropuu I - Fr = 200 m?, kateropuii B4 u [ - Fean = 6200 Mm%, cymmapHas KaTteropuit A, 6, B1 - B3 - Fagp =
1600 m?, cymmapHasa Kateropuid A, 5, B1 - B3, T - Fapsr = 1800 m2. MomewleHuna Kateropuii A, b, B1 - B3
0bopyaoBaHbl yCTAHOBKaMM aBTOMATMUYECKOIO MOXKapOoTyLIEHUS.

2. OnpegeneHne KaTeropmm 3gaHuA.

CymmapHaa njowaab nNOMeLWEeHU Kateropuit A u B, 060pyaoBaHHbIX YCTaHOBKamM
aBTOMATMYECKOro NoXKapoTyLleHua, coctasnsneT 7,5% n He npesbliwaeT 25% nnowaan Bcex NomeLeHui
3aaHma 1 1000 m% CornacHo nn. 6.3 1 6.5 [1] 3gaHKe He oTHOCKTCA K KaTeropun A unu b. CymmapHas
njowagb nomeweHuit kateropmin A, b, B1 - B3, obopyaoBaHHbIX YCTAHOBKaMW aBTOMATUYECKOro
NoMKapoTylueHus, coctasnseT 20% 1 He npesblwaeT 25% nNaowaamn Bcex NomeLeHnit 3aanma n 3500 m2.
CornacHo n. 6.7 [1] 3aaHMe He OTHOCUTCA K KaTeropun B. CymmapHas naowanb NOMELLEHMIA KaTeropuit
A, B, B1 - B3, T, rae nomeleHuna Kateropuii A, b, B1 - B3 060opya0BaHbl YyCTaHOBKaMM aBTOMATUYECKOTO
NOMKapoTylleHus, cocTaBnseT 22,5% 1 He npesbiwaeT 25% naowaan Bcex nomeLteHni 3aaHma n 5000 m2.
CornacHo nn. 6.9 n 6.10 [1] 3gaHMe He OoTHOCUTCA K KaTeropusm A, b, B u . ChegoBaTenibHO, OHO
OTHOCKTCA K KaTeropum .

Mpumep 31

1. cxoaHble aaHHbIE.

MpounssoacTBEHHOE NATUITAXKHOe 34aHne. O6waa naowaab nomeLleHui sgaHma F = 25000 m2,
MomeweHna Kateropuit A n b B 3aaHuM oTcyTcTBYIOT. [MNoWaab nomeweHun Kateropuii B1 - B3
coctasnseT Fg = 1000 m?, kaTeropun I - Fr = 200 m?, KaTeropuit B4 u [ - Fean = 23800 Mm%, cymmapHas
KaTeropuii B1-B3, T - Fgr = 1200 m2.

2. OnpegeneHne KaTeropmm 3gaHua.

CymmapHaa naowasb nomelleHui Kateropuii Bl - B3 coctasnsaetr 4% wn He npesbiwaet 10%
naollaam scex nomeleHnin 3gaHma. CornacHo n. 6.6 [1] 3aaHMe He oTHOCUTCA K KaTeropuun B. CymmapHas
naowanb nomeweHuin Kateropuii Bl - B3, I cocraBnseT 4,8% n He npesblwaeT 5% naowaan Bcex
nomewleHunin 3ganusa. CornacHo nn. 6.8 u 6.10 [1] 3gaHMe He OTHOcUTCA K Kateropusim A, 6, B un I.
CnepoBaTenbHO, OHO OTHOCMKTCA K KaTeropuu /.

Mpumep 32



1. UcxoaHble aaHHble.

Mpon3BOACTBEHHOE ABYX3TaxkHoe 3aaHue. Ob6wasa naowaab nomeuieHwin F = 10000 m2
MomeweHus Kateropuin A, b, B1 - B3 u I oTcyTctBytoT. Mowaab nomelLeHunin Kateropun B4 coctasnsaer
Fsa = 2000 m?, kaTeropum [l - F = 8000 m2.

2. OnpegeneHne Kateropmm 3gaHuA.

CornacHo n. 6.10 [1] 3gaHKe oTHOCUTCA K KaTeropuun .

6. TUMOBbIE MPMMEPbI PACYETOB KATEFOPUI
HAPYXHbIX YCTAHOBOK MO NOAPHOM ONACHOCTU

6.1. Hapy»Hble yCTaHOBKM C rOpOYMMM ra3zamu
Mpumep 33

1. UcxoaHble gaHHble.

1.1. HapyXHas ycTaHOBKa. EMKOCTb-cenapaTop, pacrno/ioXeHHas Ha OTKPbLITOM n/aolWaaKke u
npeaHasHayeHHana Aanaa otaeneHus ¢akesbHOro rasoobpasHoro nponuieHa OT BO3MOXKHOM BJaru.
EMKOCTb-cenapaTop pa3smellaeTca 3a orparkgeHvem ¢akenbHOM YCTaHOBKU Ha PacCTosHuu L, = 75 m
(mnvnHa oTBOAALLEro Tpybonposoaa) ot ¢pakena u L; = 700 m (annHa noasoasliero Tpybonposoaa) ot
HaPYXHOM YCTaHOBKMN NPOMMIEHOBOIO XON0ANNbHOIO LMKAA. Ha y4acTKax Hauyana u KOHUA NoABoAALLMX
M oTBOAAWMX TPybonpoBOAOB YCTAaHOB/EHbl aBTOMAaTUYECKME 3aABWMKKM (Bpema cpabaTbiBaHUA
sapsuxek T =120 ¢). ArnameTp noasoaswero n oteoaaLLero Tpy6onpoBoaos drmpi = dmp2 = 500 mm = 0,5
M. O6bem emKocTu-cenapatopa Vs = 50 m3. [laBneHue rasa P = P, = P, = 2500 KkMa, pacxog, rasa G = 40000
kr-ul=11,1111 kr-c’}, Temnepatypa rasa t, = 60 °C.

1.2. MondapHasa macca nponuneHa M = 42,08 kr-kmonbl. Xumunueckaa dopmyna CsHe. YaenoHas
Tennota cropaHua nponuneHa Qq = 45604 kx-Krt = 45,604-10° [Ak-Kr. MNOTHOCTb NponuaeHa npu t, =
60 °C cocTaBuT:

42,08

= =1,5387 kr-M°,
22,413-(1+ 0,00367 - 60)

P:

2. 06oCcHOBaHWe PacyeTHOro BapMaHTa aBapum.

Mpn onpegeneHnn usbbiTouHoro gasnenuns s3pbisa AP npu cropaHum cmecn roproyero rasa c
BO3YXOM B OTKPbITOM MPOCTPAHCTBE MPUHMMAETCA pasrepmeTunsaumsa TpybonpoBOAOB MM eMKOCTU-
cenapaTopa, NP1 KOTOPOI Macca NOCTYNMBLUErO ra3a B OTKPbITOE MPOCTPAHCTBO byAeT MaKCMMA/IbHOM.

3. Macca m nponuieHa, NOCTYNUBLLEFO B OTKPbLITOE MPOCTPAHCTBO MPW PacyeTHOW aBapun u3
TpybonpoBoaos (m1, m;) UM eMKocTU-cenapaTopa (ms), onpeaensetcs ¢ ydetom popmyn n. B.1.4 [1]:

m, =G-1+0,01-0,785-d; -L-P-p =11,1111-120+0,01x
x0,785-0,5?-700-2500-1,5387 =1333,3+5284,5 = 6617,8 kr;

m,=G-1+0,01-0,785-d? -L,-P-p, =1333,3+0,01-0,785x
x0,52-75-2500-1,5387 =1333,3+566,2 = 1899, 5 «r;

m,=G-1+0,01-V,-P-p =1333,3+0,01-50-2500-1,5387 =
=1333,3+1923,4 = 3256,3 kr.

MaKcMmanbHaa macca MOCTYNMBLUEIO B OTKPbITOE MNPOCTPAHCTBO MPU  PACYETHOM aBapum
nponuaeHa coctaBnaeTr m=mi; = 6617,8 Kr.



4. N36biTouHoe pasnenne AP (kMa) B3pblBa Ha paccTtofiHUKn r = 30 M OT HaPYKHOMN YCTaHOBKM
€MKOCTHK-cenapaTtopa cornacHo ¢opmynam (B.14) u (B.15) [1] cocTaBuT:

08-my* 3-m* 5.m

AP = PO . " + rznp + 3 =
0,8-6677°* 3.6677°%® 5.6677
=101. + —+ T |=
30 30 30

=101-(0,488+1,114 +1,236) =101- 2,838 = 287 kIIa;

6
m = Qu .z 2 45,004-10°

n -—+6617,8-0,1=6677 kr
*Q, 4,52-10

5. PacyeTHoe M36bITOYHOE AaB/ieHWe B3PpbiBa NpeBbiWaeT 5 KMa Ha paccToAaHMM 30 M OT HapYKHOW
YCTaHOBKM, Ce0BaTe/IbHO, COracHo n. 7.3 n Tabn. 2 [1] Hapy»KHaA ycTaHOBKa EMKOCTU-cenapaTopa 4.5
oTaeneHnn GpakebHOro razoobpasHOro NPONMAEHa OT BO3MOKHOM BNarM OTHOCUTCA K KaTeropuu AH.

Mpumep 34

1. UcxoaHble faHHble.

1.1. Hapy»Has ycTaHOBKa. M3oTepmuuyeckoe xpaHunuvue stuneHa (MX3). UMsoTepmuyeckuii
pesepByap xpaHeHua sTuneHa (MP3) npeacTtaBnser coboll ABYCTEHHbIM MeTa//IMYeCcKUini pesepsyap.
MpPOCTPaHCTBO MeXAyY BHYTPEHHEN U HapyKHOW CTEHOM 3aM0/IHEHO TENIOU30NALMEN - MOPUCTBIM CI0EM
nepauta. O6bem pesepsyapa V, = 10000 m3. MaKkcumanbHbIi KO3GOULMEHT 3anoNHEHNsA pe3epByapa
a=0,95. TemnepaTtypa CHUXKEHHOro atmneHa Ty = -103 °C = 170,2 K. [aBneHne napos 3TU/ieHa B
pesepsyape P, = 103,8 klMa. Pesepsyap pasmelleH B 6eToHHOM 06BanoBaHUM Naowaabio F = 5184 m? (L
=5S=72m, H=2,2m).

Mpy aBapuiHOW cuTyaumMm B 0OBaNOBaHME MNOCTYNAeT BeCb OOBEM CHWMMKEHHOrO 3TU/EHA M3
pe3epByapa, COCTaBAAKOWMA C yd4eTOM MOCTYNMBLUErO 3TUAEHa W3 MNOABOAALUMX W  OTBOAALLNX
TPpy6ONpoBoA0B A0 OTCEUHbIX KNanaHos Vi = 9850 m3 ¢ maccolt my = 5,5948-10° kr.

1.2. MonapHaa macca stuneHa M = 28,05 kr-kmonb® = 0,02805 kr-monbl. YaenoHasa Tennota
cropaHua stuneHa Q. = 46988 K-Kr! = 46,988:10° [x-Krl. MNOTHOCTb CHMMKEHHOrO 3TUNEHA MpU

TemnepaType ero kunenua T, = -103,7 °C = 169,5 K pasHa C,_ =568 KT M °. MaKkcumasnbHas

abcontoTHan TemnepaTypa BO34yxa U CpefHsAs CKOPOCTb BeTpa (BO34YLWHOrO NOTOKA) B IETHUIA NEpPUOL, B
faHHOM paloHe (r. Tomck) cornacHo [3] coctanatoT t, = To=36 °C=309,2 K U =3 M-c! cOOTBETCTBEHHO.
MonbHasA TeNAoTa MCNAPEHNA CHUMKEHHOTO STUNEHA Lycn = 481,62 K-Krt = 4,8162-10° Ox-kr't = 13509,4

Lx-monb™.  KoadduumeHnt  TennonposogHoctm  6etona A, =1,3 Br-Mm K™, sosgyxa
A, =0,0155Br-M"-K™. Tennoemkocts 6etoHa Co = 840 [x-krK?l. MnotHocts 6Getoa
p,, = 2000 kr- M KnHemaTuueckas BA3KOCTb BO3AyXa

v, =18,5- 10° Ma-c=1,62-10"° M*-c*. NnoTHocTs BO3AYXa NpK t, = 36 °C cocTasuT:

28,96

- —1,14134 kr-m .
22,413-(1+0,00367 - 36)

Ps

MnoTHOCTb razoobpasHoro sTuaeHa npu Ty = -103 °C cocTaBuT:



_ 28,05
22,413-[1+0,00367-(-103) |

P, =2,021 kr-m

2. 0boCcHOBaHWe PacYeTHOro BapMaHTa aBapuu.

Mpv onpegeneHnn usbbiTouHoro gasneHuns s3pbisa AP npu cropaHum cmecn roproyero rasa c
BO34YyXOM B OTKPbITOM MPOCTPAHCTBE MPUMHMMAETCA pasrepmeTvsauma Tpybonposoga mexay
N30TEPMUYECKMM Pe3epBYyapoOM XPaHEHWUA 3TWJIEHA M YCTAHOBJ/IEHHbIMU B OOBA/NIOBAaHUM OTCEYHbIMU
KnanaHamu Ha nogsofswmMx M OTBOAAWMX TPybONpoBOAaX WM BbIXOA, CHUKEHHOro U ra3oobpasHoro
3TU/IEHA B OKpYKatoLLee NPOCTPAHCTBO C Pa3/IMBOM CXKUMKEHHOTO 3TUAEHa BHYTPM 06BaN0BaHKS.

3. Macca m; ra3oo6pa3HOro aTuieHa, NOCTYMMUBLLErO B OTKPbITOE NPOCTPAHCTBO MPU PacyeTHOM
aBapuu us UP3, onpeaensetca cornacHo ¢opmynam (B.2), (B.3) [1]:

m, =0,01-P, '(1—(1)-Vp -p, =0,01-103,8-0,05-10000-2,0121 =1044 xr.

4. YpenbHaa macca My, UCNapuBLLEroca CXUKEHHOIO 3TUAeHa 3a Bpemsa t = 3600 ¢ us o6sanoBaHuA
B cooTBeTCTBUU C hopmynoli (B.11) [1] cocTaBuT:

m =Lﬂ-(TO—TK)- 2. .

t  51VRed, -t
T-a d

YA
UCTT

=&054-(309,2—170,2)- (2-1,3- 3600 —+
1,35094-10 3,14-7,74-10
7
+5,1- 1,51-10" -0,00155-3600 :2,89-1074-(1-105+0,14'1O5)=
81,3
=32,95 kr-M 2}
a M L3 =7,74-10" m*-c ™,

T C..p.  840-2000

OI:\/44:“ :\/4-5184:81’31“;

e 3,14
Fs=F=5184 m?
Re:U-d — 3'81,3_521’51.107'
v, 1,62-10

5. Macca m napoB (rasos) 3Tw/ieHa, MOCTYMUBLUMX NPW PaAcYeTHOM aBapuM B OKpy}KawoLee
NpocTpaHcTBo, byaeT paBHa:

m=my+my,F,=1044 + 32,95-5184 =
=1044 + 170813 = 171857 «kr.

6. N3bbITOyHOE paBneHue AP B3pblBa Ha paccTtosfiHun r = 30 M OT HapyKHOM ycTaHOBKK WP
cornacHo ¢opmynam (B.14) u (B.15) [1] cocTaBuT:



033 ) 0,66 .
AP :101(0,8 178655"*  3-178655 5 178655}2

30 30° 30°
=101-(1,442+9,754 + 33,084 ) =101- 44,28 = 4472 kIla;

6
m_ = M -171857-0,1=178655 kr .
’ 4,52-10

7. PacyeTHOe 1M36bITOYHOE AaB/ieHMe B3pbiBa NpeBblwaeT 5 KlMa Ha paccToaHMm 30 M OT HapyKHOM
YCTAaHOBKW, c/iefoBaTesibHO, cornacHo n. 7.3 mn 1abn. 2 [1] Hapy)KHaa yCTaHOBKa M30TEPMUYECKOro
pe3epByapa 3TUAEHa OTHOCUTCA K KaTeropun AH.

Mpumep 35

1. UcxoaHble AaHHble.

NcxogHble AaHHble aHANOMMYHbl AaHHbIM Npumepa 33. YacTtoTa pasrepmeTmsaumm eMKOCTM Nog,
AaB/eHNEM C Noc/eayoWmMM NCTeYeHUEM rasa ANsa BCeX pa3mMepoB yTeyeK npeacrasneHa B Tabn. M.1.1
[7]. Ona ynpouweHHOro pacyeTa 4acToTy peanunsaumm B TeYeHMe rofa paccmaTpuUBaemMoro cueHapus
aBapumn ONA BCeX PasMepoB yTeueKk NnpuHnumaem pasHon Q = 6,2 x 107° rogt.

2. B COOTBETCTBUM C pacyeTamm U3 npumepa 33 BennumHa U3bbITouHoro aasneHus eapoisa AP Ha
paccTtoAHMM r = 30 M OT HApPYXHOM YCTaHOBKM paBHa 287 Kla.

3. Imnynbc BoNHbI AasneHusa i (Ma-c) Bbiumcnserca no ¢opmyne (B.23) [1]:

. 123-m)*  123.6677°

i =137111a-c.
r 30

4. Bbluncnsem BeanUUHy npobut-dyHKumm Pr no popmynam (.1) m (I.2) [1]:

Pr=5-0,26:In(V) =5 - 0,26:In(5,32-107) =
=5+3,76 = 8,76;

17500 (290Y"* (17500 \* (290"
V=l— | +—| =lteoas| | =
AP I 287000 1371
=6,24-10"+5,32.107 =5,32-10"".
5. Mo T1abn. .1 [1] Ana NOAYYEHHOro 3Ha4YeHUs NPoBUT-OYHKUMM onpeaensem YC/IOBHYHO
BEPOATHOCTb NOpa*KeHusa Yyenoseka Qg > 0,999. MNMpuHnmaem Qq = 1,0.

6. MoxapHbiii puck P(a) (roa™) B onpepeneHHol Touke Tepputopun (a), Ha pacctoaHun 30 m oT
HapY*KHOW YCTaHOBKM, onpeaenstoT C NOMOLLbI0 cooTHoleHua (1) [1]:

P(a) = Q+Q=1,0-6,2-10°=6,2-10" ropn*.

7. BennunHa noXapHoOro pucka Npy BO3MOXHOM CrOpaHMM NponuaeHa ¢ obpa3oBaHMeM BOJH
[laBNeHnsa npesblllaeT oaHy MUAMOHHYI0 (10°) B roa, Ha pacctoaHum 30 M OT HapPYXKHOW YCTaHOBKM,
cnefoBaTesibHO, cornacHo Tabn. 2 [1] HapysKHaa ycTaHOBKa eMKOCTM-cenapaTtopa A8 OTAeNeHuA
daKenbHOro ra3006pa3HOro NPonuaeHa OT BO3MOMKHOM BnarM OTHOCUTCA K KaTeropum AH.

Mpumep 36

1. UcxoaHble aaHHble.



McxoHble AaHHble aHanorMuHbl AgaHHbIM npumepa 33. Yactota pasrepmetvsaumm Q (rogt)
€MKOCTW Noj, AaBleHMeM C NoCAeAyloWwuM UCTeYeHnem Oaa BCeX Pa3smMepoB yTeyeK Mpu pasauyHbIX
AnameTpax d (M) ncteyeHuns npeacrasneHa B Taba. M.1.1 [7] U cOOTBETCTBEHHO COCTaBAAET:

d1=5-10°m, Q: =4,0:10° rog’";
d»=12,510°m, Q,=1,0-10° rog?;
d3=2510°m, Q: =6,2:10° rog’?;
ds=50-10°m, Qs = 3,8:10° rog?;
ds = 100-10% m, Qs = 1,7-10° rog™;
1

nonHoe paspyenue, Qs = 3,0:107 rog ™.

2. IHT@HCUBHOCTb UCTEYEHUA nponuaeHa Gy (Kr-m2-cl) B COOTBETCTBMM C MCXOAHBIMM AaHHBIMK
COCTaBAAET:

G 11,1111
GI/ICT = 2 = 2
0,785-d 0,785-0,5

1pl

=56,6170 kr- M 2-¢c

3. Pacxog nponuneHa G (Kr-cl) yepes pasanyHble AMameTpbl UCTEYEHWS COCTABAAET:
G,=0,785-d/ -G, =0,785-0,005*-56,617 =1,1111-10"° kr-c™*;
G,=0,785-d2-G,_ =0,785-0,0125% -56,617 = 6,9444 .10 kr-c™*;
G,=0,785-d2-G, . =0,785-0,0025%-56,617 = 0,0278 xr-c*;
G,=0,785-d7-G,_ =0,785-0,05*-56,617 = 0,1111 kr-c™*;
G, =0,785-d2-G,_=0,785-0,1%-56,617 = 0,4444 xr-c*;
Gy =0,785-d2 -G, =0,785-0,5"-56,617 =11,1111 kr-c ",

4. Macca nponuneHa m, nOCTYNUBLLEro B OTKPbITOE NPOCTPAHCTBO NPU pasrepmeTmsaumm eMKOCTH
yepes pa3/sindHble AgnameTpbl UCTe4EHUA, COCTABNAET:

m =G,-t+0,01-V,-P-p =11,1111-10°-120 +
+0,01-50-2500-1,5387 = 0,13+1923,4 =1923,5 «r;

m; = 6,9444-103-120 + 1923,4 = 1924,2 kr;
ms =0,0278-120 + 1923,4 = 1926,7 «r;
m4=0,1111-120 + 1923,4 = 1976,7 kr;

ms =0,4444-120 + 1923,4 = 1976,7 kr;



me=11,1111-120 + 1923,4 = 3256,7 Kr.

5. U36biTouHoe aasnenve B3pbisa AP Ha paccToaHum r = 30 M oT Hapy»KHOW yCTaHOBKM eMKOCTH-
cenapaTopa npu ee pasrepmMeTusauuun Yepes Pas/InyHble AMAMETPbl UCTEYEHUA COracHO dopmyiam
(B.14) n (B.15) [1] cocTaBuT:

0,8-m>® 3.m’® 5.m
AP]_:PO'( mpl + 2rIpl + 3r[pl

r r r
0,33 ) 0,66 )
_10p 08190, 310407 5907 g
30 30 30
6
m,, = 2 .m .z = 209819 1993 5.01-1040,7 xr,
Q, 4,52-10
033 o 0,66 )
AP, <101, [ 8 1ALA SGMLLE 519414) oo
30 30 30
Mgz =1,009-1924,2 = 1941,4 kr;
033 o 0,66 )
AP, ~101.[ 081904 310487 51084) g 1
30 30 30
Mnpsz = 1,009-1926,7 = 1944 kr;
033 o 0,66 )
AP, =101 2819477 3494 519941119 4 it
30 30 30

Mupa = 1,009-1936,7 = 1954 kr;

=121 klla ;

0,33 . 0,66 .
AP =101-(0'8 1944 | 319045 | 5 19394}
30

Mpps = 1,009-1976,7 = 1994 kr;

0,8-3286"* 3.3286°* 5.3286
+ +

AP, =101-
° ( 30 30° 30°

j:m kIla

Mnps = 1,009-3256,7 = 3286 Kr.

6. IMmnynbc BoNHbI AaBfieHuA i BblumucaseTca no dopmyne (B.23) [1]:

L 123-m;°  123-1940,7°%
! r 30

=606,51Ia-c;



123-1941,4%%

I, 20 =606,6I1a-c;
0,66
=13 07 21
30
0,66
I :%:609,2 IMa-c;
30
0,66
i5:%:617,4 IMa-c;
30
0,66
i :%:858,6 IMa-c.

° 30
7. Onpegensem BeIMUNHY NPo6UT-GyHKLUMK Pr no popmynam (I.1) u (I.2) [1]:

Pr1=5-0,26:In(V1) =5 - 0,26:In(1,047-10%) = 6,78;

17500 )" (290N (17500 \** [ 290 )
V, = +(—j =( j o 22 —104720°
AP, i 118800 606.5

Pr,=5-0,26-In(1,046-10°) = 6,78;

8,4 93
v, =[ 2P0 ), (290 )y og6.10°,
118900 606,6

Pr;=5-0,26:In(1,036-10°) = 6,79;

8,4 9,3
v, =200 L[ 20 ) g 0g6.107,
119000 ) | 607,2

Prs=5-0,26:In(1,0005-103) = 6,79;

8,4 9,3
v, =[ 2P0 1 (290 1y 5o5.10°,
119400 609, 2

Prs=5-0,26:In(8,873-10*) = 6,83;

8,4 93
V=200 [ 20 ) g 873.10¢,
121000) | 617,4

Pr6 =5-0,26:In(4,131-10°) = 7,62;



8.4 93
v, = P00 290 1y 131,10,
171000) | 858,6

8. Mo Tabn. .1 [1] AnA nonyyeHHbIX 3HAYEHUN NPOOUT-PYHKUMKM onpeaensem YcaoBHble
BEPOATHOCTM NOpaxKeHus Yyenoseka Qq:

Qa1 =0,962, Q42 = 0,962, Qus = 0,963, Qus = 0,963,
Qus = 0,966, Qus = 0,996.

9. MorKapHbIi pUcK P(a) B onpeaeneHHon TouKe Tepputopumn (a), Ha pacctossiHnmn 30 M OT HapyKHOM
YCTaHOBKW, BbIYUCAAIOT C MOMOLLbIO COOTHOLLEeHuA (1) [1]:

P(a) = Qun'Q1 + Qo2 Qo + Qu3' Q3 + QuaQa + Qus- Qs +
+ Qus'Qs = 0,962-4,0-10° + 0,962-1,0-107°-0,963-6,2-10° +
+0,963-3,8-:10° + 0,966-1,7-10° + 0,996-3,0-107 =
=3,848-10° +0,962-10° + 5,971-10° +
+3,659-10° + 1,642-10° + 2,988:107 = 5,967-10°.

10. BennynHa noxKapHOro puMcka Npu BO3MOXKHOM CropaHWW nponunaeHa ¢ obpasoBaHMeEM BOJH
[laBNeHnsa npesblllaeT oAHy MUAIMOHHYI0 (10°) B ros, Ha pacctoaHuM 30 M OT HapPYXKHOW YCTaHOBKM,
cnefoBaTesibHO, corfacHo Tabn. 2 [1] HapyHaA YCTaHOBKA E€MKOCTM-CenapaTtopa ANs OTAEeNeHUs
¢$bakenbHOro rasaoobpasHOro NPonMAeHa OT BO3MOXHOW BIAarn OTHOCUTCA K KaTeropuun AH.

6.2. Hapy»Hble yCTaHOBKM C N€rKOBOCM/IAMEHAOLLMMMCA }KULKOCTAMM
Mpumep 37

1. UcxoaHble faHHble.

1.1. HapyrkHaa ycTaHoBKa. CKnag aueToHa. MpeacrasaseT cobon rpynny vM3 8 ropm3oHTasbHbIX
pesepsyapoB 06bemom 10 M3 Kaxaplit (KoadpduumeHT 3anonHenna pesepsyapos O =0,9). AuetoH
NOCTynaeT M3 K.-A4. LUCTePHbl MO noagoidAlemy Tpybonposoay Yepes KONJIEKTOP Ha/iMBa aueToHa B
pe3epByapbl CKAaga. Pasgava auetoHa B OTAe/lbHble €MKOCTM MpPOM3BOAWUTCA NO OTBOAALLEMY
TpybonpoBoAay Yepes KONNEKTOP CIMBA aLeToHa. Pe3epByapbl CKNafa aLeToOHa CoeMHEHbl Mexay coboit
Tpybonposogamu. Ha Bcex TpybonpoBoAax M KONJEKTOpax YCTAHOB/EHbl pyyHble 3aABUXKM. Cknapg
“MeeT rpyHToBoe o6BanoBaHme nnowaabto Fos = Fy = 14:17,6 = 246,4 m? (F, - naowaab ucnapeHus, m?).
BbicoTa 06BanoBaHua Hos = 1,5 m.

1.2. MonapHaa macca aueToHa M = 58,08 Kr-kmonb*. Xummnueckaa popmyna CsHsO. TemnepaTtypa
BCMbIWKM taen = -18 °C. YaenbHaa Tennota cropaHuna auetoHa Qc = 31360 kx-kr! = 31,36:10° O-krl.

MnoTHOCTb *Kuakoctn P, = 790,8 xr - M73. ABCONOTHAA MaKCMMasibHaA TemnepaTypa Bo3ayxa B
AaHHOM palioHe (r. Mepmb) [3] cocTasnseT t, = 37 °C. MNOTHOCTbL NAapOB aLeToHa Npw t, = 37 °C cocTasaser
B 58,08
~ 22,413-(1+0,00367 -37)
=1281,721, C, = 237,088.

1.3. JaBneHune HacblWeHHbIX NapoB aueTtoHa P, (kMa) npu pacyeTHoi Temnepatype t, = 37 °C
COCTaBUT:

-3
Py =2,815 KI-M "~ | KoHcTaHTbl ypaBHeHust AHTyaHa A = 6,37551, B

IgP, = A-—> —6,37551 - —on 2L
t +C 37 +237,088

p a

~1,6992,



P, =50,03 kMMa.

1.4. BbluMCNAETCA MHTEHCMBHOCTL McnapeHua W (kr-m2-c) aueToHa B COOTBETCTBUM C POPMYIOi
(B.10) [1]:

W =10°-V/M -P, =10°-,/58,08-50,03=3,8128-10 xr-m?-c .

2. 0boCcHOBaHWe PacYeTHOro BapMaHTa aBapuu.

Mpn onpegeneHnn usbbiTouHoro gasneHus e3pbisa AP npu cropanumn cmecn ropiounx napos
aueToHa C BO34AYXOM B OTKPbITOM MNPOCTPAHCTBE MPUHMMAETCA ANA  YNpPOLWEHUa pacyeToB
pasrepmeTusaLma 0a4HOro pesepByapa C aLETOHOM, Pas/iMB NOCTYNMMUBLUETO U3 pesepByapa alleToHa B
obBasoBaHMe, WCMAapeHUe aueToHa C MOBEPXHOCTM pasAMBa WM MOCTYMJAeHWe MNapoB aueToHa B
OKpY?*KatoLLlee NPOCTPAHCTBO.

3. Macca napoB aueToHa m (Kr), NOCTYNUBLLMX B OKPY*KatoLLee NPOCTPAHCTBO, cornacHo dopmyne
(B.8) [1] onpeaenneTcs U3 BblpaxKeHUs:

m = W-F, T =3,8128-10"246,4-:3600 = 338,2 Kr.

4. N36biTouHoe pasnenne AP (kMa) B3pbiBa Ha paccTosHuM r = 30 M OT HapysKHOW YCTaHOBKM
CKNaaa aueTtoHa cornacHo ¢opmynam (B.14) u (B.15) cocrasur:

0,33 0,66
0,8-m = 3-m 5-m,

AP:PO' . + rznp + r3 =
0,33 ) 0,66 )
101 (082467 32346 52346) oy
30 30 30
6
m, =2 .m.z = 223010 538 5.01=234,6 k.
Y 4,52-10

5. PacyeTHoe n3bbITOYHOE AaB/eHMe B3pbiBa NpesblwaeT 5 KMa Ha pacctosaHum 30 M OT HapyKHOW
YCTaHOBKM, CNefoBaTeIbHO, COrMAcHO N. 7.3 nTaba. 2 [1] Hapy»KHan yCTaHOBKA CKNaja aLeToHa OTHocUTCA
K KaTeropuun AH.

Mpumep 38

1. UcxogHble aaHHble.

1.1. HapyKHaa ycTaHoBKa. OTKpbiTaa naowanka ana astoumctepHsbl (ALL), ucnonbsyemon ans
3aMN0/IHEHWA NOA3EMHbIX Ppe3epByapoB An3esbHbIM Tonansom. O6bem ansenpHoro Tonamea 8 ALl Vi, =6
m3. TnowaaKka He MeeT OrpaskaeHNs.

1.2. MonsapHaa macca ausenbHoro Ttonamea M = 172,3 Kr-kmonbl. Xumuueckas dopmyna
Ci2,343H23,839. TemnepaTypa BCNbIWKMK tgen > 35 °C. YaenbHasa TennoTa cropaHma An3enbHoro tonamea Qg =

43590 kMx-kr' = 43,59:10° [w-krl. MnotHocTs suakoctn P, =815 KT -M °. AGconioTHas

MaKCMMa/ibHasA TemnepaTypa Bo3ayxa B JaHHOM paioHe (r. Tyna) [3] cocTasnserT t, = 38 °C. MNOTHOCTb
napoB AusesibHOro Tonauea npw t, = 38 °C cocTasnser:

~ 172,3
22,413-(1+0,00367 - 38)

P, =6,7466 Kr - M2



KoHCTaHTbl ypaBHeHWs AHTyaHa A = 5,07818, B = 1255,73, C, = 199,523. HwxKHuit
KOHLLEHTPALMOHHbIN Npeaen pacnpoctpaHeHus naameHn Cuxne = 0,61% (06.).

1.3. laBneHu1e HacbIWEHHbIX MApoB AM3ebHOro TONANBA Py NpW pacyeTHOM TemnepaType t, = 38 °C
COCTaBUT:

lgP, =5,07818— —2>> 73 _ 4 20859,
38+199,523

P, =0,62 KkMa.

1.4. BbluncnaeTca MHTEHCUBHOCTb McnapeHua W an3enbHOro Tonansa B COOTBETCTBUM C GOPMYJION
(B.10) [1]:

W =10°-VM -P, =107°../172,3-0,62=8,14-10° kr-m2-c .

2. 06bocHOBaHWe PacyeTHOro BapMaHTa aBapum.

Mpu onpegeneHnn usbbiTouHoro gasneHus e3pbisa AP npu cropanumn cmecn ropiounx napos
OM3EeNbHOTO TOM/MBA C BO3AYXOM B OTKPbITOM MPOCTPAHCTBE MPUHMMAETCA pasrepmeTusaums
pe3epsyapa AL, pa3nune noctynmslero m3 pesepsyapa ALl gM3enbHOro Tonamea Ha rOPM3OHTA/IbHYIO
NOBEPXHOCTb, MCNapeHue AM3esbHOro TOM/IMBA C MOBEPXHOCTM Pas3/iMBa M NOCTyNJeHMe napoB
AN3ebHOro TOM/IMBA B OKPYKatoLee NPoCTPaHCTBO.

3. Macca napoB AM3eNbHOrO TOMAMBA M, MNOCTYNUBLUMX B OKPy)Kalolee MPOCTPAHCTBO C
NoBepPXHOCTU UcnapeHus F,, onpeaensaetca cornacHo n. B.1.3 r) u dopmyne (B.8) [1] 13 BbiparkeHUiA:

m = W-F, T = 8,14-10°900-3600 = 26,374 Kkr;
F.=0,15-V,-1000 = 0,15-6000 = 900 m?.
4, TOpW3OHTaNbHbIA pasmMep 30Hbl  Ruknp, OFpaHMuMBalOWMI 06/1aCTb  KOHLEHTPaUni,

NPEBbLIWAIOWMNX HUNKHUIA KOHLEHTPALMOHHbBIN npeaen pacnpoctpaHeHusa nnameHu Cuknp, COMNAcHo
dopmyne (B.13) [1] cocTaBuT:

0,813 0,333
R, =31501. 2000 (062} [ 26374 |} _gq
3600 | 0,61 6,7466-0,62

5. U36biTouHoe gasnenve B3pbisa AP B Ha pacctosHuu r = 30 M OT HapysKHOW YCTaHOBKM
nnowaaku ana ALl cornacHo dopmynam (B.14) u (B.15) [1] cocTaBuT:

0,33 ) 0,66 _
ap =101 28B4 34T 5y 5,
30 30 30
6
B s a
P 4,52-10

6. PacyeTHoe 136bITOYHOE AaB/ieHWe B3PbiBa NpeBbiwaeT 5 KMa Ha paccToAHMM 30 M OT HapyKHOW
YCTaHOBKW, cnefoBaTefibHO, cornacHo n. 7.3 v Tabn. 2 [1] HapyHasa ycTaHOBKa N/OWAAKW ANA
aBTOLMCTEPHbI C AN3€e/bHbIM TONAMBOM OTHOCUTCA K KaTeropuu BH.

Mpumep 39



1. UcxoaHble aaHHble.

UcxogHble AaHHble aHANOrMYHbl AaHHBIM Npumepa 38. YacToTa pasrepmeTm3aLmn pe3epByapos C
NIBXK npu pgaBneHuu, 6amMskom K aTtmochepHoMy, C NOCAeayowmm UCTEYEHUEM KUAKOCTU ANA BCex
pa3mepoB yTeuykun npeacrasneHa B Tabn. M.1.1 [7] n cooTBETCTBEHHO COCTABASET:

d1=0,025m, Q: = 8,8-10>-roa’%;

d,=0,1m,Q2=1,2-10"ron;

nonHoe paspyweHue, Qs = 5,0-10%roa™.

YacToTa peanusauuu B TeYeHWe rojia pacCMaTpMBaeMoro CLieHapua aBapuu A1 BCeX pasmepos
yTeuek coctasnset Q = 1,05-10% rog™.

2. B cooTBeTcTBMM C pacyeTamu U3 npumepa 38 BesiM4MHa U3ObITOYHOTO AaB/IEHUS B3PbIBa AP na
paccTtoAHMM r = 30 M OT HAPYXXHOW YCTaHOBKM paBHa 11,2 kMa.
3. imnynbc BoNHbI AaBneHuA i BblumucaseTca no ¢opmyne (B.23) [1]:

(_123-m" 123.254°%
r 30

=34,71la-c.

4. Onpegensiem BeINMUYMHY NpobuT-dyHKUMM Pr no popmynam (I.1) u (I.2) [1]:

Pr=5-0,26:In(V) =5 - 0,26:In(3,76-10°%) = -0,134;

(17500)8’4 (290)""”’ (17500)8’4 290 \**
V=l—— | +|—| =l *|==| =
AP i 11200 34,7

=42,47+3,76-10° =3,76-10°

KoHcynbTaHTIAOC: NpumeyaHue.
B oduMLManbHOM TEKCTe AOKYMEHTA, BUAMMO, AONYLLEHA ONeYaTKa: MMeeTcs B BuAY Tabamua M.4.2
n popmyna (M.4.2) [7], a He [6].

5. Mo 1abn. N.4.2 u popmyne (MN.4.2) [6] aAna nonyyeHUs 3HaYeHUA NPobUT-GYHKUMKN onpeaensem
YC/IOBHYIO BEPOATHOCTb NOpaXkeHns yenoseka Qq = 1,42-107.

6. NMoxapHbIi pUck P(a) B onpegeneHHol TouKe Tepputopun (a), Ha pacctossHMm 30 M OT HapPYKHOM
YCTaHOBKM, PAaccyMTbIBAOT C MOMOLLLbIO COOTHOLWeHMA (1) [1]:

P(a) = Q+Q = 1,42-107-1,05-10" = 1,49-10™ rog ™.

7. BennumHa noXapHOro pucKa Mpu BO3MOXNHOM CropaHuMM MNapoB AU3ENbHOro TonaMBa C
obpa3oBaHMEM BOJIH AAB/IEHMA He NpeBblwaeT oAHy MUAANOHHYIO (10°) B roa Ha pacctosaHMmM 30 m oT
Hapy»XHOM YCTaHOBKM, C/ief0BaTe/IbHO, COrNAcHO Tabn. 2 [1] Hapy»KHaA yCTaHOBKa OTKPbLITOM MAOLLALKM
ONA aBTOLMCTEPHbI HE OTHOCUTCA K KaTeropuu bH.

8. B cootBetctBMM ¢ nn. 7.2 u 7.3 [1] npoBegem nNpPOBEPKY HAPYKHOW YCTaHOBKM Ha
NPUHaANeXHOCTb K KaTeropmnu BH.

9. MpoBeaem OUEHKY MApPaMeTpPoB YraoBoro KoadoduumeHTa obayyeHHOCTU F; BXOAAWMX B
dopmyny (B.27) [1]:



d:\/4-|: :\/4-900233’861\4;

T 3,14
F = F, =900 m?
M 0,61 004 0,61
p.Jg-d 1,34-./9,81-33,86

M =0,04 kr-m2c? (tabn. B.1 [1]);

p, = 28,96 =1,134 KF'M_B;
22,413- (1+ 0,00367 - 38)
h:2.H :2'31’5:1,86;
d 33,86
2 230 o
d 33,86
2 2
B:1+S :l+1,77 _117,

2-S 2-1,77

h?+S%+1 1,86°+1,77°+1
2-S 2-1,77

=214

|
’|>:>
H

QO
S
(@)
VR
0
>| >
L ¥
2=

1 1 1,86 1,86 1,77-1
=——.| —=-arctg - -qarctg -
3,14 | 1,77 JL77°-1) 177 1,77+1
214 arctg (2,14+1)-(1,77-1) _
J2.142 21 (2,14-1)- (1,77 +1)
=0,3185- 0,56 -arctg1,274 —1,051- {arctg 0,527 —1,131-arctg 0,875} | =
=0,3185-[0,5115+0,3447] = 0,3185-0,8562 = 0, 2727;




A A GT)|
B g \/(A—l).(8+1) B

1

117 - -
1 177 'amtg( \/(1,17+1) (177 1)}

T34 | 11771 (L17-1)-(1,77+1)

1
214 -
1,77 _arctg{\/(2,14+1) (1,77 1)} )

(2,14-1)-(L77+1) ||

=0,3185-[0,996 -arctg1,884 — 0,832 -arctg0,875] =
=3,185-[1,078-0,598] = 0,3185-0,48 = 0,1529;

Fy= \/ FZ+F? =4/0,2727 +0,1529% = 0,3126
10. Onpegensem KoadpdUUMEHT NponyckaHuna atmocdepsbl T no dopmyne (B.34) [1]:

t=exp[-7,0-10*-(r-0,5-d) | =
= exp| ~7,0-10-(30-0,5-33,86) | = 0,9909.

11. BbluMCAAEM MHTEHCMBHOCTb TEMI0BOTO M3/1yYeHmna g (KBT-M™) Npu ropeHnn NpoamBa *KUaKocTv
no popmyne (B.24) [1]:

q=E;-F,-1=25-0,3126-0,9909 =7,74 KBT-M7;

Ef =25 kBT-m (Tabn. B.1 [1]).

12. PacyeTHas MHTEHCMBHOCTb TEM/I0BOrO M3/ydeHns npesbiwaeT 4 KBT-m2 Ha pacctoaHun 30 m ot
Hapy»XHOM YCTaHOBKM, CAefoBaTeNbHO, COracHo N. 7.3 1 Tabn. 2 [1] Hapy»KHasa yCTaHOBKA OTKPbITOM
NNOWAAKN ONA aBTOLMCTEPHbI C AN3e/IbHbIM TONJIMBOM OTHOCUTCA K KaTeropmn BH.

6.3. Hapy»Hble yCTaHOBKM C HarpeTbiMU ropoYMMN HKUOKOCTAMMU

Mpumep 40

1. cxoaHble aaHHbIE.

1.1. HapyxHaa ycTtaHoBKa. Lex npagunbHbiX MawwuH. EMKOCTb-HakonuTesb ropadero macna-
TennoHocutena AMT-300 pacnosioXkeHa Ha OTKpbITOM njowaake. Obbem Mmacna-TennoHocutena B



emKkocTn Vi = 30 m3. Ha noasogawmx u oTBogawmx Tpybonposoaax yCTaHOBNEHbl aBTOMaTUYeCcKue
3a4BMKKK. O6bem macna-tensoHocutena AMT-300, NocTynaoLero Npu aBapMmnHoOn pasrepmeTmsaumm
eMKOCTU M3 NOABOAALMX M OTBOAALMX TPy6onpoBoaos, coctasnseT Vi, = 5 M. Maowaaka He umeet
orpaxkgeHus. TemnepaTypa HarpeBa TenaoHocutens ty = 280 °C = 553,2 K (T).

1.2. MonapHaa macca macna-tensioHocutena AMT-300 coctasnser M = 312,9 Kr-kmonb™.
Xumunueckaa dopmyna Cyz25H33.48503aNoo7. TemnepaTypa BCMbIWKK teen > 170 °C. YaenbHaa TensaoTa
cropaHua macna-tennoHocutens AMT-300 paBHa Q. = 42257 k-Kkr! = 42,257-10° [xk-krt. MAoTHOCTbL

. 3
KMAKOCTW Npw ty = 280 °C coctasnaeT P, = 794 KI'-M . TennoemKocTb TeNAOHOCUTENA NPU ty = 280

°C paBHa Cx = 2480 Ox-Kri-K 1. KoHcTaHTbl ypaBHeHMa AHTyaHa A = 6,12439, B = 2240,001, C, = 167,85.
1.3. [laBneHMe HacCbILWEHHbIX NapoB TenJoHocuTena P, Npuv Hada/NbHOM TemnepaType HarpeTtoro
TennoHocutensa ty = 280 °C = 553,2 K (T,) cocTaBnneT:

lgP = 6,12439— 2240008 _ ¢ 1059 2240,001
+167,85 280+ 167,85

P, =13,26 KMa.

1.4. Tennota ucnapeHusa TennoHocuTens Luen (Ax-kr!) cornacHo popmyne (A.15) [1] byaeT pasHa:

19,173-10°-B-T?
(T, +C,-273,2)"-M
19,173-10° - 2240,001-553, 22

= = 209427 JIx -xr .
553,2 +167,85—273.3)° - 312,
3,2+167,85-273,3)°-312,9

HCIT

2. 06oCcHOBaHWe PacyeTHOro BapMaHTa aBapum.

Mpn onpeseneHnn usbbiTouHoro gasneHus e3pbisa AP npu cropanumn cmecn ropiounx napos
TEN/JIOHOCUTENA C BO34YXOM B OTKPbITOM MPOCTPAHCTBE MPUHUMAETCA pPasrepmeTM3auma eMKOCTU-
HakonuTenAa ropadYero Mmacna-tennoHocutena AMT-300, pas3nmMe NOCTYNUBLUETO U3  E€MKOCTU
TEN/JIOHOCUTENA HAa TOPM3OHTa/IbHYIO MOBEPXHOCTb, UCMAPEHNe ropAavero TeM/I0HOCUTENA C NOBEPXHOCTH
pa3nunBa u NOCTyNnaeHne NapoB TENJIOHOCUTENA B OKPY»KatoLLee NPOCTPAHCTBO.

3. Macca *KMUIAKOCTU My (KT), NOCTYNMBLUEN B OKpY’KatoLlee NPOCTPAHCTBO, COCTABAET:

m, =(V, +V,,)-p, = (30+5)-794 = 27790 kr.

4, Macca napoB m (Kr), 06pasyowmxca Npu UcnapeHnn HarpeTon KUAKOCTM, onpenenseTca no
cooTHoleHuto (A.14) [1]:

m=0,02-N-PH-%=

ucn

248027790
- 0,02-/312,9-13,26. 229221150 1543 8 kr
209427 &

5. U36biTouHoe aasneHue B3pbiea AP Ha paccTosHum r = 30 M 0T HapysKHOM YCTaHOBKM eMKOCTH-
Hakonutens macna-rennoHocutena AMT-300 cornacHo popmynam (B.14) n (B.15) [1] cocTaBuT:

0,8-1443,3"% N 3.1443,3°% N 5-1443,3
30 30° 30°

AP=101-( J=97,7 klla,



_ 42,257-10°

m,, —-1543,8-0,1=1443,3 kr .
4,52-10
6. PacueTHoe 1M36bITOYHOE AaB/ieHME B3pbiBa NpeBbiwaeT 5 KMa Ha paccTosaHumM 30 M OT HapyKHOM
YCTaHOBKMW, CNepoBaTtesibHO, cornacHo n. 7.3 1 1abn. 2 [1] Hapy)KHaa yCTaHOBKA eMKOCTU-HaKoNMTens
ropayero macna-tennoHocmtena AMT-300 oTHOcUTCA K KaTeropmn BH.

Mpumep 41

1. cxoaHble aaHHbIE.

1.1. HapyXHaa ycTtaHoBKa. Cuctema BOAHO-rIMKoAeBoro oborpesa. Pesepsyap XxpaHeHuA
O0TpabOoTaHHOrO 3TUIEHTIMKOA PACMOJIOMKEH Ha OTKPbITOM naoLlaske. O6bem 3TUNEHTIMKONA B EMKOCTU
Vi = 3,0 M3. Ha nogsogawmx n otsogawmx Tpybonposogax yCTaHOBAEHbl aBTOMaTUUYECKME 3aABMKKM.
O6bem 3TUNEHTNIMKOANSA, NOCTYNAOLWErO NPU aBapUMHOMN pasrepmeTM3aunmn pesepeyapa M3 NOABOAALLNX
1 0TBOAALLMX TPY6ONPOBOAOB, cocTaBnseT Vi, = 0,2 M3, Mnowaaka He nmeeT orpaxaeHuna. Temnepartypa
NOCTYMaloLLLEro B pe3epByap XpaHeHUs aTUAeHrAnKona ty = 120 °C = 393,2 K (T,).

1.2. MonapHaa macca stuneHramkona M = 62,068 kr-kmonb?l. Xumuyeckaa dpopmyna CaHeO,.
TemnepaTypa BCbIlWKN taen = 111 °C. YaenbHana Tenaota cropaHma sTuaeHrmkonsa Qe = 19329 kk-krt =

19329:10° [k-Krl. TINOTHOCTb KMAKOCTM Npu ty = 120 °C pasHa P, = 987 KT -M °. TennoemKocTs

MMAKOCTM Npu tw = 120 °C coctasnseT Cy = 2820 Ax-krl-K 1. KoHcTaHTbl ypasHeHua AHTyaHa A = 8,13754,
B = 2753,183, C, = 252,009. AbcontoTHaa MaKcMmanbHaa TemnepaTypa Bo3Ayxa B AaHHOM paiioHe (r.
Hornukn, CaxanuHcKkas o6..) [3] coctasnseT t, = 37 °C.

1.3. JaBsieHne HacbIWEHHbIX MapoB STUNEHI/IMKOA Py NPU HaYaIbHON TeMMepaType XKUOKOCTU ty
=120 °C=393,2 K (T,) cocTaBnser:

P —8,13754 2193183
120 + 252,009
P, =5,45 kMMa.

1.4. Tennota ucnapeHuna sSTUAEHTANKONA Lcn cornacHo ¢opmyne (A.15) [1] 6yaeT paBHa:

3 2
__19,173-10°-2753,183 3293,2 — 950118 Jik - kr
(393,2+252,009-273,2)" - 62,068

HUCTT

2. 06ocHOBaHWe pacyeTHOro BapMaHTa aBapum.

Mpn onpepeneHnun M36bITOYHOrO AaBNeHnA B3pbiBa AP npu CropaHnn Cmecu roprovmx napos
ITUNEHTINKOIA C BO34YXOM B OTKPbITOM NMPOCTPaHCTBE NMPUHUNMAETCA pPa3repmeTmsauymna pesepsyapa C
HarpetbiMm 3TUNEHTNTUKONEM, PA3/IMB NOCTYyNUBLUETO U3 pe3epByapa 3TUNEHTTNKOIA HAa TOPU3OHTAJIbHYIO
NOBEPXHOCTb, UCMapPEHUNE HAlFpPeToro 3TUNEHINMNKONA C NOBEPXHOCTU pasqimBa U NMOCTynieHne napos
ITUNEHTINKO/IA B OKpYyXatkoLwee NPoCTPaHCTBO.

3. Macca *unaroctm my, I'IOCTYI'IMBLIJEI‘/JI B OKpyXakulee NnpoCTPpaHCTBO, COCTaBNIAET:

m, =(V, +V,,)-p, =(3,0+0,2)-987 =3158,4 xr.

4, Macca napoe m, 06pasyloWmXca MNpPU UCMAPEHUN HarpeTon KWUAKOCTM, onpedenserca no
cooTHolleHuto (A.14) [1]:



28203158 4
m=0,02-/62,068 .5 45. 202091954 _g 5o
950118 -

5. U36biTouHoe pasneHue B3pbiea AP Ha pacctosHum r = 30 M OT HapyHOIi yCTaHOBKM
pesepByapa XpaHeHUs oTpPaboTaHHOro STUAEHI/IMKONA corfacHo popmynam (B.14) n (B.15) [1] cocTaBurT:

0,33 . 0,66 .
AP =101- 0.8-344 +3 3’4? +5 3’34 =4,87 klla .
30 30
6
m. =m-8,05-0,1:3,44 KT .
P 4,52-10

6. M36bITOYHOE AaBNeHWe B3PbIBA Ha PAcCTOAHUM 30 M OT HApPY»KHOM YCTaHOBKM He npesblwaeT 5
KMa, cnegoBatenibHO, cornacHo Tabn. 2 [1] Hapy*KHaA yCTaHOBKA OTKPbITOM NAOLWAAKK 15 pe3epByapa
XpaHeHMsA oTPaboTaHHOIo STUNEHIZIMKOA HE OTHOCUTCA K KaTeropun BH.

7. B cootBetctBMM ¢ nn. 7.2 u 7.3 [1] npoBegem nNpPOBEPKY HAPYKHOW YCTAaHOBKM Ha
NpUHaaNEeXHOCTb K KaTeropuu BH.

8. lNpoBesem OLEHKY MapamMeTpoB YrnoBoro KoadpduumeHTa obayyeHHOCTM Fg BXOAALWMX B

dopmyny (B.27) [1]:

d:\/4": _ 4-480224’731\4;
n 3,14

F = F,=0,15-1000(Vy + Vip) =
= 0,15-1000-(3 + 0,2) = 480 m?;

0,61
H=42-d.[LJ =42-24,73-[ 0,04 jzzs,zM;

p.-Jg-d 1,138-4/9,81-24,73

M =0,04 kr-m2c? (tabn. B.1 [1]);

p, = 28,96 =1,138 KF'M_B;
22,413- (1+ 0,00367 - 37)
h:2-H :2-25,2:2’04;
d 24,73
g2 230 .
d 24,73
2 2
_1+8° 1+2,43 _1.42,

2.5 2.2.43

h?+S8%+1 2,04%+2,43 +1

=228,
2-S 2.2,43




.[é.arctg[\/— 2 {amtg
3))
)

1 1 2,04 2,04 2,43-1
:&ﬂ.[m.arctg(\/z,ﬁz_ J WE {arctg[ 2’43+1]_
2B g (225002451 )|

m (2,28-1)-(2,43+1)

=0,3185-[ 0,412 -arctg 0,921~ 0,840 - {arctg 0,646 - 1,113 arctg, 034} | =
— 0,3185-[0,3066 + 0, 2681] = 0,1830;

—_—
w
+
[N

1

1| By (B+1)-(S-1)
FH—;- Bzfl-arctg[\/(Bl).(SH)J_
Al
et [AFD-(5=1) |
- Az_sl' tg[\/(A—l)-(S+l)J

1,42

1
1T _2,43.amtg(\/(uz+1)-(2,43_1)j_

T314 | 1421 (142-1)-(2,43+1)

1
_2’2 2’43-arctg (2,28+1)-(2,43-1) _
J2,287 1 (2,28-1)-(2,43+1)

=0,3185-[1,000-arctg1,550 - 0,912 -arctg1,034] =
=0,3185-[0,9978 - 0,7315] = 0,0848;

F, = JFZ+F2 =./0,1830% +0,0848% = 0,2017.

9. Onpeaensem KoappuuMeHT nponyckaHmua aTmocdepbl T no dopmyne (B.34) [1]:



T= exp[—7,0-10_4 -(r—O,S-d)] =
=exp[ -7,0-10*-(30-0,5-24,73) | = 0,9877.

10. BbluMCAAEM MHTEHCUBHOCTb TEMIOBOTO M3/1y4EHMA g NPU TOPEHMM MPONBA HKUAKOCTU COMTacHO
dopmyne (B.24) [1]:

q=E;-F,-t1=19-0,2017-0,9877 =3,78 KBT-M7?;

Ef=19 kBT-m? (Tabn. B.1 [1] no HedTH).

11. PacyeTHas MHTEHCUBHOCTb TEMOBOIO U3/lyYeHMA He npesblluaeT 4 KBT-Mm™? Ha paccTosaHMmn 30 m
OT HapY»KHOM YCTaHOBKM, C/1Iel0BaTE/IbHO, COrNacHo n. 7.3 n 1abn. 2 [1] Hapy»KHas yCcTaHOBKa pe3epByapa
XpPaHeHUs oTPabOTAHHOIO 3TUIEHIIMKOAA, PAaCNONOXKEHHOIO HA OTKPbLITOW MAOWAAKE, HE OTHOCUTCA K
KaTeropuu BH 1 oTHocuTCA K Kateropumn JH.

6.4. Hapy»Hble YCTaHOBKM C rOPHOYMMM NbINAMM
Mpumep 42

1. UcxoaHble AaHHble.

1.1. MpuemHbli ByHKep acnmMpauMOHHON cUCTEMbI Lexa WANGOBKM MU3O4EeNUN U3 OPEeBECUHbI
ob6bemom 30 M3 BbINONHEH M3 PUALTPYIOLLEA TKAHW WM PaCNONOMEH NOJ, HAaBECOM Ha OTKPbITOM
TeppUTOPUN NPeanpUATUA.

1.2. B byHKepe HaKanaMBaeTcs MefikoaucrnepcHaa ApeBecHan Mblib (pasmep vactuu, meHee 100
MKM) B Koamuectse 10 5000 Kr. TennoTa cropaHusa apesecHom nbinv Hy = 1,5-107 Ax-Krl. Kputuyeckuin
pasMep 4acTuL, B3pPblIBOOMACHOW B3BecuM ApeBecHoW nbianm d* = 250 mKm. CTexMomeTpuyeckas

o -3
KOHLUEHTpauna NnpuHMMaeTCcAa paBHOU = O, 25 Kr-m . B o6beme dpmnbTpa BO3MOXKHO 06pasoBaHue
cT

B3pbIBOOMACHOIO 061aKa APEeBECHOM MblAX NPU B3BUXPEHUM OTNONKEHUN MNblNM (COPBABLUMXCA CO CTEHOK
6yHKepa) nocTynatowum B ByHKep NOTOKOM 3anbl/IEHHOrO BO3AyXa.
1.3. CBegeHuA, HeobxoamMmble ANA onpeneneHnsa CTEXMOMETPUYECKOM KOHLLEHTPaLMM My4YHOWM

nblAn P, B BO3AyXe NPU HOPMasbHbIX ycnosuax (atmocdepHoe aasnermne 101,3 klMa, Temnepatypa 20
°C), MOryT 3a2,aBaTbCA O4HUM M3 TPEX CNOCOHOoB:

1) NpAMbIM yKa3aHWeM BeIMUUHDBI: P, = 0,25 kr- M73;

2) yKasaHMeM cBeAeHuit o 6pyTTo-hopMysie XMMUYECKOro COCTaBa BeLecTBa, Hanpumep, B Buge
CyHgOkNa. B Takom cnyyae pacyeT P, NPOU3BOAMTCA Ha OCHOBE XMMUYECKOro YpaBHEHUA OKUCNEHUA

OAHHOro BelecTBa BO3AYXOM [0 COOTBETCTBYIOLWMX NpoayKToB B3ammogenctausa (COz, H.0 n N) - no
dopmyne

p., =0,0087-(12-Y+B+16-K+14-A)/(VY+B/4-K/2).

Mpwn Hannunm B BpyTTo-hOpMyne BelecTsa APYrnx aTomoBs, Hanpumep S, P, Al, B pacueTe gONKHbI
YUYUTbIBATLCA AOMNOHUTE/IbHbIE NPOAYKTbI OKMcneHuns SOs, P,0s, AlLOs;

3) pesy/nbTaTaM 3KCNEPUMEHTaNbHOTO M3MepeHus yBbian maccel kucnopoga AMy B kamepe, rae

Nnpou3BefieHO BbIXXUraHMe NpPobHOM Maccbl MCCNeayeMoro BellecTBa Amx B aTmocdepe Kucaopoaa
(Hanpumep, B ycTaHOBKe A/1a onpeaeneHunsa TenioTbl cropaHma BewecTtsa no NOCT 21261-91).

B aTom cnyyae pacueT P, npoussoautca no popmyne



p., =(Amy /Amy)-M,,

roe Mo - macca kucnopoga B 1 m3 Bo3ayxa; gonyckaetca npuHumatb Mo = 0,24 kr-m3,

2. ObocHOBaHMe pacYeTHOro BapMaHTa aBapum.

MocKoNbKYy B pacCMaTpPMBAEMOM  YCTAHOBKE  He  MNPUCYTCTBYIOT  roptoume  rasbl,
JIETKOBOCMN/IaMEHAIOLWMECS XKUAKOCTU C TeMNepaTypoli BChbiWKK He bonee 28 °C, BewecTtBa u (KUnu)
maTepuanbl, cnocobHble ropeTb NpPM B3aMMOAENCTBMU C BOAOM, KMCOPOAOM BO3ayxa U (nnn) apyr c
ApYyrom, AaHHasA YCTaHOBKA He OTHOCUTCA K KaTeropum AH.

MoCKONbKY B YCTaHOBKE MPWUCYTCTBYIOT roproume nblan, HEoH6XoaMMO MccnenoBaTb BO3MOKHOCTb
OTHEeCeHMA [OaHHOW YCTAaHOBKM K KaTeropum bBH. [na 3Toro cnegyet paccMoOTpeTb asapwuio,
conpoBoxgatollytoca obpasoBaHMem obnaka roptodein MbliM U NPOU3BECTM pacyeT M3ObITOYHOro
JaBneHuns B3pbiBa.

ABapuiiHaa cuTyauma, NpMBOAALLAA K BOCM/IAMEHEHMUIO TOPHYEro NblIeBO3AyWHOro obnaka B
obbeme ouAbTPa, CBA3AHA C NoABAEHMEM B 06beme ByHKepa UCTOYHMKA 3aXKUTraHuA B BUAE:

- TAEOLWMX YacTu1L, NPUHECEHHbIX MOTOKOM 3aMbl1EHHOIO BO34YXa;

- pa3psagoB CTaTUYECKOro 3N1EKTPUYECTBA C SHEPrMei, NPEeBbIWAOWEN MUHUMANbHYIO SHEPTULO
3aXKUraHMA NblneBo3ayLWwHoro obnaka.

YacTtoTa BO3HMKHOBEHMA NOA0OHbIX aBapPUIAHbIX CUTYaLUIA HEM3BECTHA.

Ob6bem cropatoLLeit B aBapuItHOM peXxnme aspos3Becn cosnagaer c 06bemom byHKkepa Vas = 30 m3.

3. BBMAy oTcyTCTBMA CBEAEHMI O YacTOTE BO3HUKHOBEHMA PAaCCMOTPEHHON aBapuUMHON CUTyauUnK
OKa3blBaeTcA HEBO3MOKHbIM OLLEHUTb BENYMHY NOXKAPHOro pucka. B cootsetcteum ¢ n. 7.3 [1] B atom
C/lydyae [OMNycKaeTcAa WUCMNO/b30BaTb KPUTEPUM OTHECEHWMSA YCTAaHOBKM K KaTeropuu BH no BennuuHe

pacueTHoro usbbitouHoro gasneHua AP npu cropanum nbinesosaywHoi cmecn Ha pacctosHum 30 m oT
HApPY*KHOM YCTAaHOBKMW.

Huske npusogutca pacuet AP .
4. KoadpdpumumeHT yyactus nbinm Bo B3pbiBe Z paccumTbiBaeTca no ¢opmyne (A.16) [1] n coctaBnserT:

Z=0,5F=0,51=0,5.

5. PacuyeTHyl0 maccy B3BELIEHHOM Nblav m (Kr), y4acTByoWEh B pasBUTUN aBapUMHOWN CUTyaLmMm,
onpeaenstoT no ¢opmyne (B.17) [1]:

mB3 + maB
Por Vi /2

m = min

MOCKOAbKY Mas + Mas = 0 + 5000 = 5000 kr; P, -V,,/Z =0,25-30/0,5=15kr, cneayer
npuHATL m = 15 Kr.

[na HapexHoro BbinonHenua pacueta AP uenecoobpasHo o6bAcHWUTL du3MuecKUMit cmbicn
Mcnonb3oBaHHOM 3aecb dopmynbl (A.17) [1]. U36bITOUHOE AaBAEHME BO34yXa B MOMELLEHUN MPU TOPEHUN
B3BECM OOBACHAETCA TENNOBbIAENEHMEM PEeaKUMM OKUCAEHUA AMCNEePCHOro roployero KMcaopoaom
BO3Ayxa. [103TOMy B OKOHYaTe/IbHOM pacyeTe AaB/eHNA B3PpbiBa NPUCYTCTBYET 061aA Macca CropesLuei
B NblAeBO3AYWHOM o6nake NbiAM M W TENJOTBOPHAA XapaKTEPUCTUKA BbIFOPAHUA eAMHWMYHOTO
KoaMyecTsa nblin Hy. MOHATHO, YTO Macca M He MOXKeT NPeBbICUTb 06LLY0 Maccy Mbliv B 3TOM obnake
(mss + Mas), KOTOPas 3anuncaHa B BepxHeit cTpoke popmynbl (A.17) [1]. Ho macca m MoKeT 6bITb MeHbLLe
(mes + mag). MocnenHee NpoucxogmT B C/ly4ae TOPEHUs MblAeBO34YLWHbIX 06/1aK0B, 060OraweHHbIX
roproYMm, Korga 411 nosHOro BbIrOpaHMA MNbian B TaKOM obnake He XBaTaeT KUC/I0poaa Bosayxa. Ans
nogobHbix "6oraTbix" cmecelt macca Bblropatowen Nbiin byaeT orpaHMYeHa cogeprkaHMem KMcaoposa B

o6naKe, a NOTOMY OHa He AO0J1XKHa NPeBOCXO0AUTb BE/IMHUHY pCT V

aB /

OUrypuUpyIoLLYO B HUXKHEN CTPOKe
dopmynbl (A.17) [1]. Jobasum, uTo nonpasKa (1/2) K ykazaHHOI BennunHe obyciosieHa cneumduKom
pacueta AP, Kyaa macca cropesiueit nbim pakTUUECKU BXOAUT B BUAE KomnaeKkca m-Z.



6. MprBeAeHHYIO Maccy roptodelt Nbln Mgy, K, onpegenatoT no ¢opmyne (B.21) [1]:
Mnp = M-Z-H:/Hxo = 15-0,1-1,5-107/4,52-10° = 4,9 kr.

7. Onpegenenve nsbbiTouHoro gasnenua e3pbiea AP Ha pacctoanum r = 30 m oT HapyHoM
YCTaHOBKM NpounssoamTca no opmyne (B.22) [1]:

0,8-m>* 3.m>* 5.m
AP = PO J P =+ > P —+ 3 P | —
r r r

=101,3-(0,8-4,9°’33/30—|r3-4,90’66/302 +5-4,9/303)=5,6 kl]a.

8. MNMocKkonbKy AP npesbiwaeT 5 KMa, B cOOTBETCTBUM C KpuTepuem n. 7.3 [1] paccmaTpmBaemyto
HapPY*KHYIO YCTAHOBKY c/ae4yeT OTHECTU K Kateropum bH.

Mpumep 43

1. UcxoaHble faHHble.
NcxogHble AaHHble aHAaNoOrMyHbl AaHHbIM Npumepa 42 ¢ Tem pasnmMynem, YTo M3BEeCTHa 4acToTa

peanusauuM B TeyeHWMe roda pPacCMaTpPMBAaEeMoOro cueHapua passutua asapum: Q = 10° rog™

. -3
[lononHuTenbHas MHGOPMaLMA: HacbiNHas NAOTHOCTb ApeBecHol nbian coctasnset P, = 300 kr-Mm

, YTO1 €CTECTBEHHOTO OTKOCa A1 OTNIOXEHMA ApeBecHoi nbian coctasnset o = 45°, maccosas ckopocTb
BbIFOPaHWA OT/NIOKEHUA ApeBecHoi nbian  coctasnaetr 0,01 krm2c?l; nnoTtHocTb  BO3Ayxa
p,=12 Kr-M >,

B paccmaTtpuMBaemoi YCTaHOBKE He NPWUCYTCTBYIOT roptouMe rasbl, JIerkoBocCn/ameHsowmecs
UAKOCTU C TeMnepaTypom BChbllwKK He 6onee 28 °C, BewecTBa U (M1M) maTepuanbl, CNOCOBHbIE TOPEeTb
npv B3aMMOZENCTBMM C BOAOW, KNCIOPOA4OM BO34yXa M (uan) apyr ¢ apyrom. Mo aToi npuumHe gaHHan
YCTAHOBKA HEe OTHOCUTCA K KaTeropum AH.

B ycTaHOBKe npuWCYyTCTBYIOT roptouyve nblan. Mo 3Tol npuynHe HeobXxoaMmOo UcCNenoBaTb
BO3MOXHOCTb OTHECEHWA JAaHHOW YCTaHOBKM K KaTeropuu BH. [1ns aToro cneayer paccmoTpeTb aBapuio,
conpoBoxaatowytoca obpasoBaHnem ob6siaka roproveit NblAM M NPOU3BECTM pacyeT M3O6bITOYHOro
[JaBneHus B3PbIBa.

2. B cOOTBETCTBMM C pacyeTamu U3 Npeaplaywero npumepa Be/IMYMHA M3ObITOYHOrO AasieHus
B3pbiea AP Ha pacctoaHum r = 30 m oT Hapy»KHOI1 ycTaHOBKM cocTasnAeT 5,6 Klla.

3. Imnynbc BoNHbI AasneHus i, Ma-c, Bbluncnsem no popmyne (B.23) [1]:

[ :123-m21’,66/r:123-4,90'66/30:11,7 Ia-c.

4. Bbluncnsem BeanUuHy npobut-oyHKumm Pr no popmynam (.1) u (I.2) [1]:

Pr=5-0,26:In-(V)=5-7,7=-2,7,

rae V = (17500/ AP)™ +(290/i)”* = (17500/5600)™" +(290/11,7)"” =9,3-10"2.

5. Mo T1abn. .1 [1] Ana NOAYYEHHOro 3Ha4YeHUs NPOBUT-OYHKUMM onpeaensem YC/IOBHYHO
BEPOATHOCTb NOpPaXKeHusa YenosekKa: Qqy < 0,001.

6. MoxapHbiii puck P(a) (roa™) B onpepeneHHol Touke Tepputopun (a), Ha pacctoaHun 30 m oT
HapPY*KHOW YCTaHOBKM, onpeaenstoT C NOMOLLbI0 cooTHolweHua (1) [1]:

P(a) = QrQ< 10® rog™.



7. NockonbKy P(a) < 10° roa’?, paccmaTpmBaemas Hapy»KHas yCTaHOBKa He OTHOCUTCA B KaTeropmu
BH.

8. TakMm 06pasom, paccmaTpuBaemMas HapyKHan YCTaHOBKA He OTHOCUTCS K KaTeropmam AH u BH.
B cootBeTcTBUM C TpeboBaHUAMM N. 7.2 [1] paccMOTPUM BO3MOMKHOCTb OTHECEHMA AAHHON HAPYXKHOM
YCTAHOBKM K KaTeropuu BH. B ycTaHOBKe npucyTCTBYET TOJIbKO roptoyas Mbljib, U1 OTBET Ha BOMPOC O
NPUHAANEXKHOCTU YCTAHOBKM K KaTeropuu BH B cootBeTcTBMM C KpuTepuem n. 7.3 [1] 3aBucuT OT
pac4yeTHOro 3Ha4YeHMA MHTEHCUBHOCTU TEMJI0OBOTO U3/ly4eHMA OT oYara noykapa, BbI3BaHHOMO 3aropaHvem
NPOCbINaBLUECs U3 YCTAHOBKM MblAK, HA PAcCTOAHWUM r = 30 M OT YCTaHOBKMW.

9. B cootsetctBuMn c TpeboaHuem n. B.4.1 cneayeT BblbupaTb Hambonee HebnaronpuATHbLIN
BAapWaHT aBapuun, NpPU KOTOPOM B FOPEHMM y4yacTByeT Hambosbliee KOAMYECTBO MblW, YTO OTBEYaeT
MOAHOMY 3aMOMHEHMNIO EMKOCTM ByHKepa, TO ecTb 06bemy nblan, pasHomy V, = 30 m3. Takoe Konnyectso
MbIIM NPU NPOCbINaHMKU Ha 3eMto 0bpas3yeT 06bEKT B BUAE KoHyca (yron oTkoca paseH o0 =45 °C) ¢
BbICOTOM H, paBHOM paanycy ocHoBaHus R.

MpupasHMBaa 06beEM KOHyCa K Ha4yalbHOMY 06beMy NblAN, NOAYYUM:

(1/3)-m-R?-H =V,,

1/3 1/3
otkyga cnegyer: H =R = (3-VH /TE) = (3-30/3,14) =3M.
10. B cootseTcTBUM ¢ popmynoit (B.24) [1] MHTEHCMBHOCTb TENIOBOTO U3AYYEHUA §, KBT-M™2, npu
ropeHnun TBepabix MaTeprasos PaccymTbiBaloT No popmyne

a=E;-F 7,

roe Ef - cpeaHenoBepPXHOCTHAA NIOTHOCTb TEMJI0BOMO M3/ydeHUsa naameHu, KBT-m?2; Fy - yrnosoi
Ko3ddULUMeHT 0bayyeHHocTH; T - KOadDULMEHT NponycKaHUA aTMmocdepbl.

B COOTBETCTBMM C NpUMedaHnem K Tabn. B.1 gonyckaertca npuHumathb Ef = 40 KBT-m™2.

N3 obwmx coobpakeHuit cnepyer, YTo BeAMYMHA YrNoBOro KoadduumeHTa ob6ay4YeHHOCTH
NOAYMHAETCA COOTHOLLEHMIO

F =S /r2

q max min 7

rAE Smax - MAKCMMaNbHO BO3MOXHAA NAOLaAb NPOEKLMN Tena, umetoLero ¢opmy naameHu BOKpyr
ropAwero 06beKTa; rmin - MUHUMAIbHOE PACCTOAHWE OT NAaMeHU 40 TOYKM, YAANEHHOW HA pacCToAHUE r
=30 M OT HapyKHOW YCTaHOBKM.

CornacHo n. B.5.1 [1] npu ropeHnn TOHKOTO UMANHAPUYECKOrO CNOS APEBECHOM MbI/IN, NeKalLero
Ha NMOBEPXHOCTU 3eMan U umetowwero guameTp d = 2R = 6 m, Gopmy NAaMeHN MOXKHO NpPeacTaBUTb
LMAMHAPOM C OCHOBAHMEM TOFO e AnameTpa v BbICOToW H, paBHOM

H=42-d-[M/(p, g°°-d°)]" =42:6:[0,01/1,2-9,8° -6 ]=3,84 m.

MockonbKy ¢dopma npocbiNaBlIENCA NblAM NPEACTAaBAAET KOHYC MeHbllen BbICOTbl (3 M), ¢
[OCTAaTOYHbIM 3amnmacom HagexKHocTn byaem annpoKcMmupoBaTb GOpMy MNAaMeHU BepTUKANbHbIM
UMANHAPOM ANAMETPOM 6 M M BbICOTOM, PaBHOW CYMME BbICOTbI LMANHAPA U NOAYYEHHOM paHee BbICOTbI
naameHu, To ectb 6,84 m.

o _ 2
Onsa nnameHun paccmaTpuBaemoit Gopmbl Smax =7-R"; run=r-R. Takum obpasom,
F,<=3,14-32/(30 - 3)2=0,04.

CornacHo dopmyne (B.34) [1]



t=exp|~7-10*(r—R)|=exp[-7-10-(30-3) |=0,98.

06beanHAA pe3ynbTaTbl OLEHOK, NOAYYUM:
g <=40-0,04-0,98 = 1,6 KBT-m™.

11. MocKoNbKY g < 4 KBT-M?, B COOTBETCTBMU C KpuTepuem n. 7.3 [1] paccmaTpmBaemas Hapy»*Has
YCTAHOBKA He OTHOCUTCA K KaTteropumn BH.

12. B cooTtBeTcTBMM C TpeboBaHuaAMK M. 7.2 [1] paccMOTPMM BO3MOXKHOCTb OTHECEHWSA AaHHOM
HApPY»KHOM YCTAaHOBKM K KaTeropum M'H. NocKobKy B yCTaHOBKE HE NPUCYTCTBYIOT HEFOPOYME BELLECTBA U
MmaTepuanbl B ropavyem, packasieHHOM 1 (UK) pacniaB/eHHOM COCTOSHUK, NpoLLecc 06paboTKM KOTOPbIX
COMPOBOXKAAETCA BblAe/NIEHUEM NYYMUCTOTO Tensia, UCKP U (MM) NNameHKn, a TaKKe He MPUCYTCTBYHOT
roptoume rasbl, XUOKOCTU U (MNKU) TBEpAble BELLeCTBa, KOTOPblE CXKUFalTCA UMAU YTUAU3UPYIOTCA B
KayecTBe TON/MBa, JAaHHAA YyCTaHOBKA He OTHOCKTCA K KaTeropun MH.

13. MocKONbKY paccmaTpmBaeman HapyKHaA YCTAaHOBKA He OTHOCUTCA K KaTteropuam AH, BH, BH un
I'H, 4aHHYO YCTAHOBKY B COOTBETCTBUM € TpeboBaHuaMM N. 7.2 [1] n Tabn. 2 cneayeT OTHECTU K KaTeropuu

OH.
6.5. Hapy»Hble yCTaHOBKM C rOPHOYUMM HKUAKOCTAMM
Mpumep 44

1. UcxoaHble AaHHble.

1.1. Hapy»Haa yctaHoBKa. OTKpbITaa njowajKka XpaHeHua uHaycTpuanbHoro macna U-5A B
MeTanamueckmnx 6oukax. 06bem xuakoctn B 40 6oukax Vi = 7,2 m3. T10WaaKa He MMeeT orpaxaeHus.

1.2. UnpyctpmnanbHoe macno U-5A - roprodasn KUAKOCTb. TemnepaTypa BCMbIWKKA tgen > 118 °C.

o -3
MNOTHOCTb KMAKOCTM Npu ty = 20 °C pasHa P, =888 KI-M ~. Ab6conoTHas MaKcMManbHas

TemnepaTtypa Bo34yxa B faHHOM palioHe (r. Bnagumup) [3] coctasnset t, = 37 °C.

2. O6oCcHOBaHWe pPacYeTHOro BapMaHTa aBapum.

Mpn pacyeTe MHTEHCUMBHOCTM TEMIOBOINO0 W3/lydeHUA MNPU FOPEHUU MeTannnveckux 6oyek ¢
WMHAYCTPMaNbHbIM maciom UN-5A npuHMMaeTca ero pasame U3 6HoYeK Ha FOPU30HTA/IbHYHO NOBEPXHOCTb U
ropeHue Ha NoOBEePXHOCTM pa3nusa. Maowaab pasnmnea Kuakoctn F = 1080 m2.

3. B cootBetrctBMM c nn. 7.2 wu 7.3 [1] npoBeaem npoBepKy HAPYKHON YCTAaHOBKM Ha
NPUHaANEXHOCTb K KaTeropun BH.

4. TMpoBeAem OUEHKY NApaMeTPoB YrnoBoro KoadpoduumeHta obayyeHHOCTU Fg BXOAAWMX B

dopmyny (B.27) [1]:

d:\/4": _ 4-1080237’1M;
m 3,14

0,61 0,61

M g 0,04
p,-+/0-d 1,138-4/9,81-37,1

M =0,04 kr-m2c? (tabn. B.1 [1]);

H=42.d-

~ 28,96
22,413(1+0,00367-37)

P, =1,138 kr-m°,
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h - :1,80;
d 37,1
g 21 230 o
d 7,1
2 2
B:1+S :1+1,62 _112,
2-S 2-1,62

h?+S%+1 1,8 +162°+1
2-S 2-1,62

ol o)
T |

st | o oo s £ oo Eit -
| (BRI R

=0,3185-[ 0,617 -arctg1,412 -1,111-{arctg 0,486 —1,134 - arctg 0,812} | =
=0,3185-[0,5890 + 0,3193] = 0,2893;

A=

=212,




1

12—~ -
1 162 'amtg( \/(1,12+1) (1,62 1)}

T34 | 11271 (L12-1)-(1,62+1)

1
2,12~ -
_ﬁ,amg{\/(z,lzﬂ) (1,62 1)} ~

(212-1)-(1,62+1) ||

=0,3185-[0,997 -arctg 2,045 - 0,804 -arctg 0,812] =
=3,185- [1,1126 -0, 5483] =0,1797,

F, = F2+F =4/0,2893" +0,1797 = 0,3406 .
5. Onpegensem KoapPpuumneHT nponyckaHma atmocdepsbl T no popmyne (B.34) [1]:
t=exp| -7,0-10*-(r-0,5-d) |=exp[ -7,0-10*-(30-0,5-37,1) | =0,9920.

6. BbluMcnsem MHTEHCUMBHOCTb TEM/IOBOTO U3YYEHUA g NPU FOPEHUMU NPOAMUBA KUAKOCTU COrNACHO
dopmyne (B.24) [1]:

q=E, -F,-1=13-0,3406-0,9920 = 4,39 kBr-M*;

Ef=13 kBT-m (Tabn. B.1 [1] no HedTH).

7. PacyeTHas MHTEHCUMBHOCTb TEMI0BOr0 M3nydYeHus npesbiwaeT 4 KBT-m2 Ha pacctosHumn 30 m oT
HapY*KHOM YCTaHOBKM, c/lefoBaTesibHO, COrnacHo n. 7.3 u 1abn. 2 [1] HapyXHaa ycTaHOBKa OTKPbLITOM
NAOLWAAKN XPAaHEHUSA UHAYCTPMAZIbHOrO Mac/ia B MeTaNIMYecKnx 6oUYKax OTHOCUTCA K KaTeropum BH.

Mpumep 45

1. UcxogHble aaHHble.

1.1. Hapy»KHaAa ycTaHoBKa. TpaHchopmaTop, PacrnoNoXKeHHbIA Ha OTKPbITOM naowaake. O6bem
TpaHcpopmaTopHOro macna B TpaHchopmatope Vi = 1,0 m3. Mog TpaHchopmaTopomM pa3melLieH NoAA0H-
MacnocbopHuK obbemom Vy = 1,2 m3. Maowaab noanoHa F =20 m2

1.2. TpaHchopmaTopHOE MACNO - roptoYaa KUAKOCTb. TemnepaTypa BCMbIWKK tgen > 135 °C.

-3
MAOTHOCTb XXMUAKOCTU P, = 880 Kr - M~ . ABcontoTHas MaKCMManbHasa TemnepaTypa BO3AyXa B AaHHOM
paiioHe (r. PoctoB-Ha-oHy) [3] cocTasnseT t, = 40 °C.



2. O60CcHOBaHWe pacyeTHOro BapMaHTa aBapum.

Mpn pacyeTe MHTEHCUMBHOCTM TEMJIOBOrO W3/IyYeHUA NPU  TOPEHMM TpaHchopmaTopa C
TPaHCPOPMATOPHLIM  Mac/IOM MPUHMMAETCA pPas3IMB TPaHCPOPMATOPHOro macsia B MNOAJOH-
MacnocbOpHMK M ropeHre Ha NOBEPXHOCTU KUAKOCTU B NOAA0HEe-MacnocbopHuKe naowaabto F = 20 m2,

3. B cootBetctBum ¢ nn. 7.2 u 7.3 [1] npoBegem nNpPOBEPKY HAPYKHOW YCTaHOBKM Ha
NPUHAANENHOCTb K KaTeropmu BH.

4. MNpoBeAeM OLEHKY NapameTpoB YrioBOro KospduumeHTa obnyyeHHOCTUM F; BXOAAWMX B

dopmyny (B.27) [1]:
d= 22 505,
3,14

0,61
H = 42.5,05. 0.04 84w,
1,127-./9,81-5,05

M =0,04 kr-m2c? (tabn. B.1 [1]);

~ 28,96
22,413-(1+0,00367 - 40)

P, =1,127 kr-mM°;

h=284 533
5,05

5 =29 1188,
5,05

2
g 1t1L8 5 og.
2-11,88

A 3,33 +11,88% +1
2-11,88

= 6,45,

p_ L1 o 338 ) 33 [ o f[188-1)
"7 314 11,88 Jiles 1) 1188 11,88+1
L6845 (6.45+1)-(11,88-1) | | _

6,457 1 (6,45-1)-(11,88+1)

=0,3185-| 0,084 -arctg0,281-0,280- {arctg0,919 —1,012-arctg1,074} | =
=0,3185-[0,0230 +0,0246] = 0,0152;




1
5,98 — —
11’88-arctg (5,98+1)-(11,88-1) ~

\/5,98° -1 (5,98-1)-(11,88+1)

F. =0,3185-

1
6,45 —
11,88 (6,45+1)-(11,88-1)

bas—1 9 \(6,45-1)-(1L88+1)

=0,3185-[1,000-arctg1,088 — 0,999 -arctgl,074 ] =
=3,185-[0,8275-0,8202] = 0,002325;

F, = \/0,01522 +0,002325° =0,0154 .
5. Onpegensem KoappuumeHT nponyckaHmua aTmocdepbl T no dopmyne (B.34) [1]:
t=exp| -7,0-10*-(30-0,5-5,05) | = 0,9810.

6. Bbluncnsem MHTEHCUMBHOCTb TEMIOBOTO U3YYEHUA g NPU FOPEHUU MPOMBA KUAKOCTU COrNAcCHO
dopmyne (B.24) [1]:

q=E;-F,-1=25-0,054-0,9810=0,38 KBT-M7?;

Ef= 25 KBT1-M (Tabn. B.1 [1] no HedTH).

7. PaccuMtaHHas MHTEHCUBHOCTb TEM/I0BOTO U3NydeHus He npesbiwaeT 4 KBT-m2 Ha paccTosaHmm 30
M OT Hapy»HOWM YCTAHOBKW, cnefoBaTefibHO, cornacHo n. 7.3 u Tabn. 2 [1] Hapy)KHaa ycTaHOBKaA
TpaHchopmaTopa € TPaHCPOPMATOPHLIM MACAOM, PACMNOJIOKEHHOTO Ha OTKPLITON NaoWaaKe, He
OTHOCUTCA K KaTeropun BH n otHocutca K kateropum JH.

6.6. Hapy»Hble YCTaHOBKM C TBEPAbIMM
roploYMMmM Bel,ecTBaMm U MaTepranamm

Mpumep 46

1. cxoaHble aaHHbIE.

1.1. Hapy:kHas yctaHoBKa. Cknag, Ana XpaHeHMA NuaomaTtepuasnoB B wWTabenax Ha OTKPbITOM
nnowaake. Naowaas xpaHeHua (pasmelleHns) nuaomatepmanos F = 1000 m2.

1.2. MNunomatepmanbl - ropwounii matepuan. YaenobHas MAcCcoBas CKOPOCTb BbIropaHuA
nunomatepuanos M = 0,04 kr-m2-cl. ABCONOTHAA MaKcMMaibHaa TemnepaTypa BO3fyXa B [AaHHOM
paioHe (r. ApxaHrenbck) [3] cocTaBnser t, = 34 °C.

2. O6ocHOBaHWe pacvyeTHOro BapMaHTa aBapum.

Mpwn pacyete MHTEHCMBHOCTU TEMNJIOBOrO M3y4YeHUA NMPU FTOPEHUU NMUIOMATEPUANIOB Ha CKIaje
NPUHMMAETCA FOPEeHne Ha NIoLWAAM UX pasmelleHuna F = 1000 m2,

3. B cootBetctBuM ¢ nn. 7.2 u 7.3 [1] npoBegem nNpPOBEPKY HAPYKHOW YCTaHOBKM Ha
NPUHAANENHOCTb K KaTeropuu BH.

4. MpoBefem OLEHKY MapaMeTpoB YrnoBoro KoadpduumeHta obaydyeHHOCTU Fg, BXOAALWMX B
dopmyny (B.27) [1]:



o 4.1000 357 u.
3,14 '

0,61
H=42.357. 0.04 =32,4 M,
1,1488-/9,81-35,7

28,96

= =1,1488 kr-M > ;
22,413-(1+ 0,00367 - 34)

Ps

2-32,4
35,7

h:

~1,82,

s=230_1 68,
35,7

g 1+1,68
2.1,68

=114,

1,822 +1,68” +1
- 2-1,68

1,68 J168 -1/ 1,68 1,68+1

2,12 (2,12+1)-(1,68-1)
————-arctg =
2,122 -1 (2,12-1)-(1,68+1)
=0,3185- [0, 595-arctgl,348 -1,083- {arctg 0,504 —1,134 -arctg 0,841}] =
=0,3185-[0,5549 + 0,3532] = 0,2892;

=212,

1

R arctg| |14+ (L68=1) |
V1147 -1 (1,14-1)-(1,68+1)

F. =0,3185-

1
2,12 - -
) 1,68.arctg£\/(2,12+1) (1,68 1)} i

(2,12-1)-(1,68+1)

—0,3185-[0,995-arctg1,969 - 0,816 -arctg 0,841] =
—0,3185-[1,0954 —0,5706] = 0,617;



F, = F2+F2 =10,2892% +0,1671? = 0,3340
5. Onpegensem KoadppuumeHT nponyckaHma aTmocdepbl T no dopmyne (B.34) [1]:
t=exp[-7,0-10*-(30-0,5-35,7) | = 0,915

6. BbluMcnAem WHTEHCUMBHOCTb TEMJI0OBOMO W3NYYEeHUA G NpU FTOPEHUU TBepAbIX rOprHYnX
MaTepuanos cornacHo popmyne (B.24) [1]:

q=E;-F,-t1=40-0,3340-0,9915=13,25 KBT-M7?;

Ef= 40 kBT-m? (npumeyaHue K Tabn. B.1 [1]).

7. PaccumTaHHas MHTEHCMBHOCTb TEM/I0BOrO U3/1yYeHun npesbiwaet 4 KBT-m™ Ha pacctosaHmmn 30 m
OT Hapy)XHOW YCTAHOBKM, C/lef0BaTeIbHO, COrNacHo n. 7.3 1 Taba. 2 [1] HapyKHasA ycTaHOBKa cKnaga
XpaHeHWsA NIOMaTEPMaNoB Ha OTKPbITON NIOLLAAKE OTHOCKTCA K KaTeropun BH.

Mpumep 47

1. UcxoaHble AaHHble.

1.1. HapyHaa yctaHoBKa. OTKpbITaa naowWaAKa CKAAAUMPOBAHUA NNACTUKOBLIX MNOAAOHOB.
Mnowaab XxpaHeHus (pasmelLeHmns) N1acTUKOBbIX NoAA0HOB F = 200 m2.

1.2. MnacTMK - NOAMMEpPHBIN TFOplYMA MaTepuan. YaenbHas MaccoBas CKOPOCTb BbIropaHuA
nnactmka M = 0,04 kr-m2-c’l. ABContoTHaa MaKcMManbHasa TemnepaTypa Bo3ayxa B 4aHHOM palioHe (r.
CaHkt-MeTtepbypr) [3] cocTaBnseT t, = 33 °C.

2. ObocHOBaHMe pacYeTHOro BapMaHTa aBapum.

Mpu pacyeTe WMHTEHCMBHOCTU TEMIOBOIO WM3/IyYeHUA MPU FTOPEHUU MNAACTUKOBbLIX MOAAOHOB Ha
CKNage NPUHUMAaETCA ropeHne Ha Naowaam ux pasmeuteHus F = 200 m2,

3. B cootBetrctBMM c nn. 7.2 wu 7.3 [1] npoBeaem npoBepKy HAPYKHON YCTAaHOBKM Ha
NPUHaANEXHOCTb K KaTeropmnun BH.

4. MNpoBeAem OUEHKY NAapaMeTPoB YrnoBoro KoadpouumeHta obayyeHHOCTU Fg BXOAAWMX B

dopmyny (B.27) [1]:

d= 2290 46,

3,14

0,04 o

H =42-16 ’ =18,5M,
1,1525-./9,81-16
p, = 28,96 =1,1525 kr-M°;
22,413-(1+0,00367 - 33)

h:wzz,ﬂ;

2-30

S=2""-37s,
16



2
B=1+3’75 201,
2-3,75

A 2,317 +3,75° +1
2-3,75

F =0,3185.| ——.arctg| ——22 |- 23 Jarerg| [227L |
3,75 J3,752-1) 375 3,75+1

2,72 (2,72+1)-(3,75-1)
———-arctg =
J2,727 1 (2,72-1)-(2,72+1)
=0,3185- [O, 267 -arctg0,639 - 0,616 - {arctg 0,761-1,075-arctgl, 264}] =
=0,3185-[0,1518+0,3186] = 0,1498;

=2,72,

201- 1
F, = 0,3185. J,amg[\/(z,oul).(3,75_1)}

J2,012 -1 (2,01-1)-(3,75+1)

.72 _1 (2,72-1)-(3,75+1) ||

=0,3185-[1,000-arctg1,314 —0,970-arctg1,119] =
=0,3185-[0,9203-0,8162] = 0,0332;

1
2,72 = -
3,75_arctg[\/(2,72+1) (3,75 1)} )

F, =+/0,1498 + 0,0332% = 0,1534
5. Onpeaensem KoappuumeHT nponyckaHmua aTmocdepbl T no dopmyne (B.34) [1]:
t=exp|[~7,0-10-(30-0,5-16) | = 0,9847 .

6. BbluMCAAEM WHTEHCMBHOCTb TEMAOBOTO W3NYYEeHWA G MNPU FOPEHUM TBEPAbIX TFOPHYMX
maTepuanos cornacHo ¢opmyne (B.24) [1]:

q=E;-F,-1=40-0,1534-0,9847 = 6,04 KBT-M7?;

Ef = 40 kBT-m? (npmeyaHue K Tabn. B.1 [1]).

7. PaccumMTaHHas MHTEHCMBHOCTb TEMI0BOrO U3/1yYeHua npesbiaet 4 KBT-m™2 Ha pacctoaHmmn 30 m
OT HApY*KHOW YCTaHOBKM, Cle40BaTebHO, COrNAcHO N. 7.3 1 Tabn. 2 [1] Hapy*KHasA YyCTAaHOBKA OTKPbLITOM
NAOLWAAKN CKNaaNPOBAHMA NAACTUKOBBIX NOAA0HOB OTHOCUTCA K KaTeropum BH.



Mpumep 48
1. NcxoaHble paHHble U 0B6OCHOBAHME PACYETHOrO BAapMAHTA aBapuKM aHasoOrMYHbl Npumepy 47.

Maowaab pasmeLleHna NNacTUKOBbIX NOAA0HOB F = 50 M2,
2. MNpoBegem OULEHKY NAapameTpoB YraoBoro KoadoduumeHTa obnyyeHHOCTU F; BXOAAWMX B

dopmyny (B.27) [1]:
d= 220 _gy,
3,14 '

0,61
H=42.8. 0,04 =114 m,
1,1525-./9,81-8

R LR

s=230_750,
8
2
NRLLA N
2.7,5

2,85%+7,5°+1
2.7,5

FV:O,3185-[i-arctg( 2,85 J—Z’SS-{arctg[ 7’5_1J—
7,5 J7.5°-1) 7,5 7,5+1
436 arctg (4,36+1)-(7,5-1) || | _

\4,36% -1 (4,36-1)-(7,5+1)

=0,3185-[0,133-arctg 0,383~ 0,380- {arctg 0,874 1,027 -arctg1,104} | =
— 0,3185-[0,0486 + 0,0528] = 0,0323;

=4,36,




1
3,82 - -
F =0,3185- S 1) arctg{\/(3’82+l) (7.5 1)J—

J3.822 1 (3.82-1)-(7,5+1)

_4’36_7’15-arct \/(4,36+1).(7,5—1) ~
J4,367 -1 : (4,36-1)-(7,5+1) ||

=0,3185-[1,000-arctg1,143—0,996 -arctg1,104] =
=0,3185-[0,8520 - 0,8314] = 0,0066;



F, =+/0,0323% +0,00667 = 0,033.
3. Onpegensem ko3addnLMEHT NponyckaHua aTmocdepsl T no dopmyne (B.34) [1]:
t=exp| -7,0-10*-(30-0,5-8) | =0,9820.
4. BbluMCAAEM UHTEHCUBHOCTb TEMNOBOMO U3/IY4EHUA g MPU FOPEHUM TBEPABIX FOPIOYMX MaTepranos cornacHo dopmyne (B.24) [1]:
q=E, -F,-1=40-0,033-0,9820 = 1,3 kBT~ M %;

Ef= 40 kBT-m? (npumeyaHue K Tabn. B.1 [1]).

5. PaccumMTaHHas MHTEHCMBHOCTb TEMJIOBOIO U3/lydeHMA He npesbliwaeT 4 KBT-M? Ha paccTosHnM 30 M OT HaPY}KHOM YCTaHOBKM, CNeA0BaTeIbHO, COMIacHO N
7.3 1 1abn. 2 [1] HapyKHaA yCTAaHOBKA OTKPbITOM MAOLLAAKN CKAAAMPOBAHUA NAACTUKOBbIX NOAA0HOB OTHOCUTCS K KaTeropuun JH.

Mpunoxenune 1

3HAYEHWA NOKA3ATENIEN NOX¥APHOW ONMACHOCTU
HEKOTOPbIX UHOWMBUAYA/IbHbIX BELLIECTB

Temn | Temne | KOHCTaHTbl ypaBHeHMA AHTyaHa HU»KHWI Xapak
epar aTypa TemnepaTypHbIi KOHLEHTpauuo
MonapHasa paty | patyp patyp . u',, paL, Tepuct| Tennota
N Xnmuyecka pa camos WHTEpBan 3HAYEeHUN | HHbIN Npeaen
BelwecTtBo macca, WKa | cropaHus,
n/n A dopmyna 4 | BCMbI | ocnna KOHCTAHT YPaBHEHMUA | pacnpocTpaHeH 1
Kr-KMOJ1b A B G , Bewec | KAMK-Kr
WKK, | MeHeH AHTyaHa, °C uA Na1ameHmn 83
°C mna, °C CHKnp, % (06)




1 |Amunauetar C7H140; 130,196 | +43 | +290 | 6,29350 | 1579,510 | 221,365 25+ 47 1,08 NBX | 29879
2 |AmuneH CsHio 70,134 | <-18 | +273 | 5,91048 | 1014,294 | 229,783 -60-+100 1,49 NBX | 45017
3 |H-Amunosblit CsH1,0 88,149 +48 | +300 6,3073 | 1287,625 | 161,330 74 +157 1,46 NIBX | 38385
cnupTt
4 | Ammuak NHs 17,03 - +650 - - - - 15,0 r 18585
5 |AHWAKH CeHsN 93,128 +73 | +617 | 6,04622 | 1457,02 | 176,195 35+184 1,3 MK 32386
6 |Auetanbaerng, C:H40 44,053 -40 | +172 | 6,31653 | 1093,537 | 233,413 —-80+20 4,12 NBX | 27071
7 |Auetunen CoH, 26,038 - +335 - - - - 2,5 T (BB)| 49965
8 |AueToH C3HeO 58,08 -18 | +535 6,37551 | 1281,721 | 237,088 -15+93 2,7 NBX 31360
9 | BeH3unoBbIN C;HsO 108,15 +90 | +415 - - - - 1,3 MK -
cnupt
10 |BeHson CeHe 78,113 -11 | +560 | 5,61391 | 902,275 | 178,099 -20+6 1,43 NBX | 40576
6,10906 | 1252,776 | 225,178 -7-+80
11 |1,3-ByTaaueH CsHe 54,091 - +430 - - - - 2,0 r 44573
12 |H-ByTtaH CsH1o 58,123 -69 | +405 | 6,00525 | 968,098 | 242,555 -130+0 1,8 rr 45713
13 |1-ByTeH CsHs 56,107 - +384 - - - - 1,6 r 45317
14 |2-ByTeH CsHs 56,107 - +324 - - - - 1,8 r 45574
15 |H-ByTunauetar CeH120; 116,16 +29 | +330 | 6,25205 | 1430,418 | 210,745 59 +126 1,35 NBX | 28280
16 |BTOp-byTMnaueTar CeH120, 116,16 +19 +410 - - - - 1,4 JNIBXK 28202




17 |H-ByTmnosbiit C4H100 74,122 +35 | +340 8,72232 | 2664,684 | 279,638 -1+126 1,8 JNIBXK 36805
cnmpTt
18 |BuHunxnopug, C,HsCl 62,499 - +470 6,0161 905,008 | 239,475 —-65+-13 3,6 r 18496
19 |Bopgopog, H, 2,016 - +510 - - - - 4,12 rr 119841
20 |H-TekcageKkaH Ci6H34 226,44 | +128 | +207 5,91242 | 1656,405 | 136,869 105+ 287 0,47 MK 44312
(TrB)
21 |H-TekcaH CeH1a 86,177 -23 | +233 5,99517 | 1166,274 | 223,661 -54 =69 1,24 NIBXK 45105
22 | H-TekcunoBsbIl CsH140 102,17 +60 | +285 6,17894 | 1293,831 | 152,631 52 ~157 1,2 NBX 39587
cnmnpTt
7,23663 | 1872,743 | 202,666 60+108
23 |TenTaH CsH16 100,203 -4 +223 6,07647 | 1295,405 | 219,819 60+98 1,07 JIBXK 44919
24 |Tmppa3suH N>Ha 32,045 +38 | +132 7,99805 | 2266,447 | 266,316 84 +112 4,7 NBX 14644
(BB)
25 |TnnuepuH CsHs03 92,1 +198 | +400 | 8,177393 | 3074,220 | 214,712 141 =263 2,6 MK 16102
26 | ekaH CioH2» 142,28 +47 | +230 6,52023 | 1809,975 | 227,700 17 =174 0,7 NIBXK 44602
27 | ANBUHUNOBbIN C4HeO 70,1 -30 +360 - - - - 1,7 B 32610
adup
28 |N,N- CsH,ON 73,1 +53 | +440 6,15939 | 1482,985 | 204,342 25+153 2,35 JNIBXK -
Oumetundopmam
na,
29 |1,4-AunokcaH CsHs0, 88,1 +11 | +375 6,64091 | 1632,425 | 250,725 12 +-101 2,0 JNIBXK -
30 |1,2-AuxnopaTaH CoH4Cl> 98,96 +9 +413 6,78615 | 1640,179 | 259,715 24 -83 6,2 JNIBXK 10873




31 | AnatnnamuH CsH1aN 73,14 -14 +310 6,34794 1267,557 | 236,329 —-33+59 1,78 NBXK 34876

32 | AuaTnnosblit apup CsH100 74,12 -41 +180 6,12270 1098,945 | 232,372 —-60+35 1,7 NBXK 34147

33 |H-JopekaH Ci2H26 170,337 +77 | +202 7,29574 | 2463,739 | 253,884 48 +214 0,63 MK 44470

34 |U306yTaH CsH1o 58,123 -76 | +462 5,95318 916,054 | 243,783 -159+12 1,81 rr 45578

35 |U306yTUNEH CsHs 56,11 - +465 - - - - 1,78 rr 45928

36 | N306yTMNOBDLIN CsH100 74,12 +28 | +390 7,83005 | 2058,392 | 245,642 -9+116 1,8 NBX 36743
cnupT

37 |M3oneHTaH CsH1z 72,15 -52 | +432 5,91799 | 1022,551 | 233,493 —-83+28 1,36 NBXK 45239

38 | M3onponunbeHso CoH12 120,20 +37 | +424 6,06756 1461,643 | 207,56 2,9+152.4 0,88 NBXK 46663
n

39 | U3onponuiosbll CsHsO 60,09 +14 | +430 7,51055 1733,00 | 232,380 —26+148 2,23 NBXK 34139
cnupT

40 | m-Keunon CsH1o 106,17 +28 | +530 | 6,13329 | 1461,925 | 215,073 —-20+220 11 NBX | 52829

41 |o-Kcunon CsH1o 106,17 +31 | +460 6,28893 | 1575,114 | 223,579 -3,8+144,4 1,0 NBXK 41217

42 |n-Keunnon CsH1o 106,17 +26 | +528 6,25485 | 1537,082 | 223,608 -8,1+138,3 1,1 NBXK 41207

43 |MertaH CH4 16,04 - +537 | 5,68923 | 380,224 | 264,804 -182 +-162 5,28 m 50000

44 | MeTunosbIl cnnpT CH40 32,04 +6 +440 7,3527 1660,454 | 245,818 -10+-90 6,98 NBXK 23839

45 | MeTtunnponunaket CsH100 86,133 +6 +452 6,98913 1870,4 273,2 -17+103 1,49 B 33879
OH

46 | MeTUN3TUNKETOH C4HsO 72,107 -6 - 7,02453 1292,791 | 232,340 -48 =80 1,90 NBX -




47 |HadTanuu CioHs 128,06 +80 | +520 | 9,67944 | 3123,337 | 243,569 0+80 0,9 TrB 39435
6,7978 | 2206,690 | 245,127 80159
48 |H-HoHaH CoHao 128,257 | +31 | +205 | 6,17776 | 1510,695 | 211,502 2+150 0,78 NBX | 44684
49 | Okeng yrnepoga Cco 28,01 - +605 - - - - 12,5 rr 10104
50 |Okcup aTnneHa C,H40 44,05 -18 +430 - - - - 3,2 IT(BB)| 27696
51 |H-OKTaH CsHis 114,230 | +14 | +215 | 6,09396 | 1379,556 | 211,896 -14+126 0,9 NBX | 44787
52 | H-MeHTapekaH CisH32 212,42 | +115 | +203 6,0673 | 1739,084 | 157,545 92+ 270 0,5 K 44342
53 | H-MNeHTaH CsHiz 72,150 -44 | +286 | 5,97208 | 1062,555 | 231,805 -50+36 1,47 NBX | 45350
54 | y-ITukonun CeHsN 93,128 +39 | +578 | 6,44382 | 1632,315 | 224,787 70145 1,4 NBX | 36702
55 | Mupuamn CsHsN 79,10 +20 | +530 | 5,91684 | 1217,730 | 196,342 -19-+116 1,8 NBX | 35676
56 |MponaH CsHs 44,096 -96 | +470 | 5,95547 | 813,864 | 248,116 -189+-42 2,3 r 46353
57 |Nponunex CsHe 42,080 - +455 | 5,94852 | 786,532 | 247,243 | -107,3+-47,1 2,4 r 45604
58 | H-Mponunnosbiii CsHsO 60,09 +23 | +371 | 7,44201 | 1751,981 | 225,125 0+97 2,3 NIBX | 34405
cnupt

59 | CepoBogopog, H.S 34,076 - +246 - - - - 4,3 I -

60 | Cepoyrnepos CS; 76,14 -43 | +102 | 6,12537 | 1202,471 | 245,616 ~15+80 1,0 NIBX | 14020
61 | Ctmpon CsHs 104,14 +30 | +490 | 7,06542 | 2113,057 | 272,986 —7+146 1,1 NBX | 43888
62 | TetparnapodypaH C4HsO 72,1 -20 | +250 | 6,12008 1202,29 | 226,254 23+100 1,8 NBX 34730




63 |H-TeTpapekaH CiaH30 198,39 +103 | +201 6,40007 1950,497 | 190,513 76+ 254 0,5 MK 44377
64 |Tonyon C/Hs 92,140 +7 +535 6,0507 1328,171 | 217,713 -26,7+110,6 1,27 NBXK 40936
65 |H-TpmaekaH Ci3Has 184,36 +90 | +204 | 7,09388 | 2468,910 | 250,310 59236 0,58 MK 44424
66 [2,2,4- CsHis 114,230 -4 +411 5,93682 1257,84 | 220,735 —-60+175 1,0 NBAK 44647
TpumeTunneHTaH
67 |YKcycHadA KucnoTta CyH40, 60,05 +40 +465 7,10337 1906,53 | 255,973 -17-+118 4,0 NBXK 13097
68 |H-YHAeKaH Ci1H2a 156,31 +62 +205 6,80501 2102,959 | 242,574 31+197 0,6 MK 44527
69 | dopmanbaerng, CH,0 30,03 - +430 5,40973 607,399 | 197,626 -19+60 7,0 m 19007
70 | dTanesbit CsH403 148,1 +153 | +580 7,12439 2879,067 | 277,501 134 = 285 1,7 (15 r-m3) B -
aHrMapug,
71 | XnopbeHson CeHsCl 112,56 +29 | +637 6,38605 | 1607,316 | 235,351 -35+132 1,4 NBX 27315
72 | XnopataH CoHsCl 64,51 -50 | +510 6,11140 | 1030,007 | 238,612 56+12 3,8 rr 19392
73 | UnknorekcaH CeH1z 84,16 -17 | +259 5,96991 | 1203,526 | 222,863 6,5+ 200 1,3 NBX 43833
74 |3TaH CoHe 30,069 - +515 - - - - 2,9 rr 52413
75 | 3tunauetar CsHs0; 88,10 -3 +446 6,22672 | 1244951 | 217,881 15+ 75,8 2,0 NBX 23587
76 | 9TunbeHson CsH1o 106,16 +20 | +431 6,35879 | 1590,660 | 229,581 -9,8+-136,2 1,0 NBXK 41323
77 | 3tunen CoHa 28,05 - +435 - - - - 2,7 r 46988
78 | 3TUneHrnMkonb C2H60, 62,068 +111 | +412 8,13754 | 2753,183 | 252,009 53+198 4,29 MK 19329
79 |3Tunosbiit cnupt C,HesO 46,07 +13 | +400 7,81158 | 1918,508 | 252,125 -31+78 3,6 NBX 30562




80 |3Tunuennosonbs C4H1002 90,1 +40 | +235 7,86626 2392,56 | 273,15 20+135 1,8 NBX 26382
MpunokeHue 2
3HAYEHMA NOKA3ATENEN NOXAPHOM OMACHOCTU
HEKOTOPbIX CMECEN U TEXHUYECKUX NPOAYKTOB
Temne | Temne | KOHCTaHTbI ypaBHeHWA AHTyaHa | TemnepaTypHbIi HuxHMI Xapak
paTyp | paTypa WUHTepBan KOHLLeHTpaLmo
N MpoaykT (FOCT, TY), cocTtas CymmapHas M;gﬂci:aﬂ a camos 3HaYeHUN HHbIM Npeaen TeMpKl;CT c1|:§
n/n cmecu, % (macc.) dopmyna KF'KMOI‘I,b'l BCMbl | ocnna A B c, KOHCTaHT pacnpocTpaHeH sewec| K/
WKW, | MeHeH YpaBHEHUA WA NJaMeHun B2
°C ma, °C AHTyaHa, °C Chknp, % (06)
1 |BeH3nH aBMaUMOHHbIN B-70 Cy7,267H14,796 102,2 -34 +300 | 7,54424 | 2629,65 | 384,195 -40-+100 0,79 NBXK 4
(TOCT 1012-72)
2 | BeHsuH A-72 (3umunin) (TOCT Ce,991H13,108 97,2 -36 - 4,19500 | 682,876 | 222,066 —60+85 1,08 NBXK 4
2084-67)
3 | beH3nH AN-93 (neTHuir) (TOCT C7,024H13,706 98,2 -36 - 4,12311 | 664,976 | 221,695 —60+95 1,06 NBXK 4
2084-67)
4 | BbeH3uH AUN-93 (3MMHUI) Ce,011H12,168 95,3 -37 - 4,26511 | 695,019 | 223,220 —-60-=90 1,1 NBXK 4
(FrOCT 2084-67)

KoHcynbTaHTlAKOC: NnpumeyaHue.
B3ameH FOCT 305-73 MNocTtaHoBneHnem locctaHaapTa CCCP o1 31.03.1982 N 1386 ¢ 1 saHBapA 1983 roaa BBeaeH B aencreue NOCT 305-82.




5 | AwnsenbHoe Tonaueo "3" Ci2,3a3H23,889 172,3 >+35 | 4225 | 5,07818 | 1255,73 | 199,523 40+ 210 0,61 NBX 4
(FOCT 305-73)

6 |AwnsenbHoe Tonauso "/1" Cia,511H29,120 203,6 >+40 | 4210 | 5,00109 | 1314,04 | 192,473 60 = 240 0,52 NBXK 4
(FOCT 305-73)

7 | KepocuH ocBetTuTenbHbIiii KO- Ci3,595H 26,860 191,7 >+40 | 4227 | 4,82177 | 1211,73 | 194,677 40+ 240 0,55 NBXK 4
20 (FOCT 4753-68)

8 |KepocuH oceTuTenbHbIn KO- Ci0,914H21,832 153,1 >+40 | +245 | 5,59599 | 1394,72 | 204,260 40+=190 0,64 NBAXK 4
22 (TOCT 4753-68)

9 |KepocuH ocBeTuUTeNbHbIN KO- Ci1,054H21,752 154,7 >+40 | +236 | 5,12496 | 1223,85 | 203,341 40-+190 0,66 NBX 4
25 (FOCT 4753-68)
KoHcynbTaHTlAOC: NpumeyaHue.
MoctaHoBneHMem FoccTaHgapTa CCCP o1 22.12.1978 N 3407 c 1 saHBapAa 1980 rona eeeaeH B gericteme NOCT 9410-78.

10 |Kcunon (cmecb n3omepos) CsH1o 106,17 +29 +490 | 6,17972 | 1478,16 | 220,535 0=50 1,1 NBXK 4
(FOCT 9410-60)
KoHcynbTaHTlAOC: NpuMmeYaHue.
B3sameH NOCT 3134-52 MoctaHoBneHnem MNocctaHgapta CCCP o1 29.03.1978 N 856 ¢ 1 AHBaps 1979 rona sBegeH B gencrtene NOCT 3134-78.

11 ‘yaﬁT-CﬂMpMT (rOCT 3134-52) ‘ Cio5H21,0 ‘ 147,3 >+33 | 4250 ‘ 7,13623 ‘ 2218,3 ‘ 273,15 ‘ 20-=80 ‘ 0,7 ‘ NBXK ‘ 4
KoHcynbTaHTlAKOC: NpumeyaHue.
B3ameH NOCT 10121-62 NoctaHoBneHnem locctaHaapta CCCP o1 21.01.1976 N 158 ¢ 1 saHBapa 1977 roaa seeaeH B aencteue NOCT 10121-76.

12 ’ Macno TpaHchopmaTopHoe ‘ C21,7aH12,2850,04 ‘ 303,9 |>+135| +270 ‘ 6,88412 ’ 2524,17 ‘ 174,010 ‘ 164 + 343 ‘ 0,29 ‘ MK ‘ 4




(rOCT 10121-62)

13

Macno AMT-300 (TY 38-1T-
68)

C22,25H33,4850,3aN 0,07

312,9

>+170

+290

6,12439

2240,001

167,85

170 +376

0,2

M

14

Macno AMT-300 T (TY
38101243-72)

C19,04H24,5850,196N0,04

260,3

>+189

+334

5,62020

2023,77

164,09

171+ 396

0,2

MK

15

PactBopuTens P-4 (H-
6ytTunauetat - 12, Tonyon -
62, aUeToH - 26)

Cs,452H7,60600,535

81,7

+550

6,29685

1373,667

242,828

-15+100

1,65

JIBXK

16

PactBopuTens P-4 (kcunon -
15, Tonyon - 70, aueToH - 15)

Cs,231H7,798Co,223

86,3

6,27853

1415,199

244,752

-15+100

1,38

NIBXK

17

PactBopuTenb P-5 (H-
6ytunauetat - 30, Kcunon -
40, aueToH - 30)

Cs,309Hs,65500,897

86,8

6,30343

1378,851

245,039

-15+100

1,57

NBAXK

18

PactBoputenb P-12 (H-
6ytunauetat - 30, Kcunon -
10, Tonyon - 60)

Ce,837H9,21700,515

99,6

+10

6,17297

1403,079

221,483

0+100

1,26

JNIBX

19

PactBopuTens M (H-
6ytTunauetart - 30, aTWUNaUeTaT
-5, aTMnoBbIN cnupT - 60,
M306yTUNOBbLIA CNPT - 5)

Cy,761H7,14701,187

59,36

+6

+397

8,05697

2083,566

267,735

2,79

NBXK

20

PactBoputens PM/ (TYRY
467-56) (tonyon - 10,
3TUNOBLIM CAUPT - 64, H-
6yTnaosbIi cnupt - 10,
3TUALENN030/bB - 16)

Cy,645H6,81001,038

55,24

+10

+374

8,69654

2487,728

290,920

2,85

NBXK

21

Pactsoputens PMJ1-218

Ca,791Hs,31800,974

81,51

+4

+399

7,20244

1761,043

251,546

1,72

NIBXK




(MPTY 6-10-729-68) (H-
b6yTunaueTart - 9, Kcunon -
21,5, Tonyon - 21,5, aTnnosbii
cnupT - 16, H-6yTnNOBbIN
CAunpT - 3, 3TUALENN030/bB -
13, sTunauerar - 16)

22

PactBopuTens PM/-315 (TY
6-10-1013-70) (H-
6yTunauetart - 18, Kcunon -
25, Tonyon - 25, H-6yTUNOBbI
cnupt - 15, aTnnuennosonbs -
17)

Cs,962H9,77900,845

94,99

+16

+367

6,83653

1699,687

241,00

1,25

JIBXK 4

KoHcynbTaHTlAOC: NpumeyaHue.
B3ameH NOCT 3134-52 NocTtaHoBneHnem lNocctaHgapta CCCP o1 29.03.1978 N 856 ¢ 1 saHBaps 1979 roga BBeaeH B aerictene NOCT 3134-78.

23

Yait-cnvput (TOCT 3134-52)

Cio,5H21,0

‘ 147,3

>+33

+250 ‘ 7,13623 ‘ 2218,3 ‘ 273,15 ‘

20+80

0,7

‘I'IBH(‘ 4

3HAYEHMA HU3LLEW TENNOTbI CTOPAHKA

TBEPAbIX TOPOYNX BELLLECTB N MATEPUANIOB

MpunokeHue 3



BewecTtsa 1 matepuanbl

Hwu3wasa tennoTa

cropaHus Q}E’

MOk Kt

bymara:

pa3pbIX/ieHHaA 13,40

KHWUTW, }KypPHanbl 13,40

KHUIMM Ha AepeBAHHbIX CTennaxax 13,40
OpesecunHa (bpycku, W = 14%) 13,80
ApeBecuHa (mebenb B *KUMbIX U aAMUHUCTPATUBHbIX 34aHUAX, 13,80
W =8-+10%)
Kanbumii (cTpy:KKa) 15,80
KaHudonb 30,40
KnHonneHKa TpMaueTaTHas 18,80
KanpoH 31,09
Kapb6oautoBble nsgenus 26,90
Kayuyk CKC 43,89
Kayuyk HaTypasbHbIi 44,73
KayuyKk xnoponpeHoBbIi 27,99
Kpacutens *nposoi 5C 33,18
Kpacutenb 9-789 n/> 20,67
Kpacutenb ¢pranoumnaHoteH 4 "3" M 13,76
NlepepwviH (KoXK3ameHuTenNb) 17,76
JINHKPYCT NONIMBUHUAXNOPULHBIV 17,08
JInHoneym:

MacCnAHbIN 20,97

NONMBUHUAXNOPUAHbIN 14,31

NOJIMBUHUAXNOPULHbIN ,BYXCNOMNHbIN 17,91

NONMBUHUAXNOPUAHbIA Ha BOMIOYHOM OCHOBE 16,57

NOJIMBUHUAXNOPUAHBIA HA TKAHEBOW OCHOBE 20,29
JlnHonop 19,71




Maruui 25,10
Mwunopa 17,40
HaTtpuit meTannmyeckni 10,88
OpraHun4yeckoe CTeKkNo 27,67
Monunctupon 39,00
Pe3unHa 33,52
TeKkctonur 20,90
Topd 16,60
MeHononnypetaH 24,30
BonokHo wWTanenbHoe 13,80
BonokHo wrtanenbHoe B kKune 40 x 40 x 40 cm 13,80
MonwnatnneH 47,14
MonunponuneH 45,67
Xnonok s Tiokax P =190 Kr-M > 16,75
XNonok paspbIx/ieHHbIN 15,70
JleH pa3pbix/ieHHbIN 15,70
Xnonok + KanpoH (3:1) 16,20

MpunoxeHue 4

3HAYEHMA KPUTUYECKMX MNIOTHOCTEN NAZAIOLLMX IYHYUCTbIX MOTOKOB

MaTtepuansbl Gxp, KBT-M™?
[peBecuHa (cocHa BnaxHocTb 12%) 13,9
[ peBecHO-CTpy>KeyHble NANTbI NAOTHOCTbIO 417 Kr-m™3 8,3
Topd 6puKeTHbIM 13,2
Topd KycKoBbIl 9,8
XNOnoK BOJIOKHO 7,5
CnoucTblt NNacTUK 15,4




Creknonnactuk 15,3
MepramuH 17,4
Pe3uHa 14,8
Yronb 35,0
PynoHHasa KpoBna 17,4
KapToH cepblit 10,8
JekopaTnBHbI BymaykHO-cnoucTbii naactmk, FOCT 9590-76 19,0
JeKkopaTuBHbIA ByMaXKHO-CNOUCTbIM naacTmk, TY 400-1-18-64 24,0
MeTtannonnact, TY 14-1-4003-85 24,0
Metannonnact, TY 14-1-4210-86 27,0
Mnntka gpesecHo-8oN0KHUCTaA, FTOCT 8904-81 13,0

KoHcynbTaHTMAOC: NnpuMeyaHme.
B3ameH FOCT 10632-77 MoctaHoBneHmnem lFocctaHgapta CCCP ot 02.02.1989 N 13 c 1
AHBapAa 1990 roaa seeaeH B gerictemne FOCT 10632-89.

Mnntka gpesecHo-cTpyxe4vHaa, OCT 10632-77 12,0
MnnTKa gpeBecHO-CTpyrKeyHasn c oTaenkoin "Moaunnnen"”, FOCT 21-29-94-81 12,0
MnuTKa ApeBeCcHO-BOIOKHUCTAA C TAKOKPACOYHbIM MOKPLITUEM NOJ, LLEHHbIE

nopoapl gepesa, FOCT 8904-81 12,0
MAnTKa ApeBeCHO-BONOKHUCTAA C TAKOKPACOYHbIM NOKPbLITUEM MOL LLEHHbIE

nopoapl gepesa, TY 400-1-199-80 16,0
BMHMANCKOXKa 06MBOYHAA NOHUKEHHON roptovectun, TY 17-21-488-84 30,0
BuHununckoxa, TY 17-21-473-84 32,0
Koka ncKycctBeHHan "Tesa", TY 17-21-488-84 17,9
Koxa nckyccteeHHan "BUK-TP", TY 17-21-256-78 20,0
Koka nckycctBeHHan "BUK-T" Ha TKaHu 41X, TY 17-21-328-80 20,0
CteknonnacTmk Ha noanadupHom ocHose, TY 6-55-15-88 14,0
JlakokpacoyHble nokpbiTMAa PXO, TY 400-1-120-85 25,0
O6ou motoumecs NBX Ha bymaskHoi ocHoBe, TY 21-29-11-72 12,0
NnHoneym NBX ogHocnolHbii, TOCT 14632-79 10,0
NnHoneym ankmgHbiii, FTOCT 19247-73 10,0




JlnHoneym MBX mapku TTH-2, TY 21-29-5-69 12,0

NnHoneym MNBX Ha TKaHeBoW ocHoBe, TY 21-29-107-83 12,0

JInHoNeym pynoHHbI HA TKAHEBOM OCHOBE 12,0

NvHoneym MBX, TY 480-1-237-86:

C NnpumeHeHnem nosoTHa, TY 17-14-148-81 7,2
C NPMMEHeHNeMm NosoTHa, TY 17-PCOCP-18-17-003-83 6,0
Ha nogocHoBe "HeTkon" 9,0
LoporkKka npyTKoBaa uncrtowepctaHaa, TY 17-Tagxnkckaa CCP-463-84 9,0
MoKpbiTe KoBposoe, npowmnsHoe, OCT 17-50-83, apT. 5867 22,0
MoKpbITME KOBPOBOE ANA NOMOB pynoHHoe "BopconoH", TY 21-29-12-72 5,0

MoKpbiTMe KoBpoBoe urnonpobusHoe "Muctpa-1", TY 17-3cToHcKaa CCP-
266-80 6,0

MoKpbiTne KoBpoBoe nrnonpobusHoe "Muctpa-2", TY 17-3cToHckan CCP-
266-80 5,0

MoKpbITMe KoBpoBoe urnonpobusHoe "Asucrpa" 12,0

MoKpbITne KoBpoBoe nrnonpobusHoe "Bectpa”, TY 17-dctoHckas CCP-551-

86 5,0
MokpbiTMe KoBpoBoe Tnna A, TY 21-29-35 apt. 10505 4,0
CeHo, cosioma (Npu MMHMMaNbHOM BAAXKHOCTU A0 8%) 7,0

JlerkosocniiaMmeHAoLWMECS, FOpPHoUME N TPYAHOTOPOYME MUAKOCTU NpK
TemnepaType camoBocnnameHeHus, °C:

300 12,1

350 15,5

400 19,9

500 u BbliLe 28,0
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