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AHanM3 rrO)KapOOrraCHOCTM M TyrneHMe rrO)Kapa

B XOnO)J;IInbHbIX KaMepaX II IIOMern;eHII5IX
KaHa. meXH. HayK. B.M. COKOJIOB

AcmpaXaHCK.UU cocyaapcm6eHHblu mexHu'teCK.Uu yHu6epcumem

Fire hazard materials are always present in refrigerated rooms and premises.
If there is a source of ignition, fire occurs with high degree of probability. The
calculation of the class of fire hazard of refrigerated rooms is presented.
Use of fire- fighting carbon dioxide installation as an automatic means for fire
extinguishing is recommended.

B KaqeCTBe nO)l(apHOH HarpY3KM .ll:JHlXOJI0.ll:MJIbHbIXKa-

Mep M nOMew:eHMH He06xo.ll:HMO paccMaTpHBaTb:

• aMMHaqHO-B03.ll:YIIIHYIO cMecb, KOTopaR MO)l(eT 06pa-

30BaTbCH npH pa3repMeTH3aUHH. CHCTeMbI OXJIa)l(.ll:eHHR.

TaKaR CMeCb He TOJIbKOB3pbIBoonaCHa. IlpH 06beMHOM

COAep)l(aHHH aMMHaKa B B03.ll:yxe CBbIllie 14 % (78,6 Mr/JI)

H npM HaJIHqHH OTKpbITOrO nJIaMeHH HaMeqaeTCR ropeHHe.

KpoMe Toro, ra3006pa3HbIH aMMHaK OTHeceH K rOpIOqHM

ra3aM [6];
• ,aepeBRHHble KOHCTpyKUHH (rpY30Bble no,a,aOHbI, npo-

KJIa,aOqHble peHKH, CTeJIJIa)l(H);

• cKoponoPTRW:HecR npo,aYKTbI H cblpbe B 3aMOpO)l(eH-

HOM H OXJIa)l(,aeHHOMBH,ae;

• Tapy, B KOTOpyIO ynaKoBbIBaIOT npo,aYKTbI H cblpbe.

Pa3repMeTH3aUHR CHCTeMbIOXJIa)l(.lJ:eHHRB XOJIO,aHJIbHbIX

KaMepax H nOMew:eHHRX npOMcxo,aHT B OCHOBHOMnpH CHR-

THH cHeroBoH llIy6bI, Kor,aa OTTaMBaHMenpoH3Bo,aHTCR ro-

PHqMMHnapaMH aMMHaKa H Kor,aa npHMeHRIOT MeXaHMqeC-

KyIO OqMCTKYOXJIa)l(,aaIOIUMXyCTpoHcTB OT CHera. CHRTMe

CHerOBOH llIy6bI BbmOJIHHIOT2 - 3 pa3a B ro,a C C06JIIO.ll:e-

HMeM Mep npe.ll:OCTOP0)l(HOCTMM no,a KOHTPOJIeM.Il03ToMy

06pa30BaHMe nO)l(apoonacHoH aMMMaqHO-B03,aYlliHOH CMe-

CH CJIe,ayeT CqHTaTb MaJIOBepORTHbIM C06bITMeM.

Ilpe,anoJIaraeTcR, qTO ,aepeBRHHble KOHCTpyKUMM, npM-

MeHReMble B XOJIO,aMJIbHbIXKaMepax M nOMeIUeHMRX, BbI-

nOJIHeHbI H3 ,apeBecMHbI CnpoTHBOnO)l(apHOH nponMTKoH.

IIHepopMaUHH 0 ropeHHH cKoponopTRIUMxCR npo,ayKToB

H CblpbH, Haxo,aRW:MXCRB 3aMOp0)l(eHHOM MOXJIa)l(,aeHHOM

BH,ae, MaJIOH3BeCTHa. OTPbIBOqHble CBe,aeHMHrOBopRT 0

TOM, qTO TaKHe npo,aYKTbI H Cblpbe CJIe,ayeTCqMTaTb TPy,a-

HocropaeMbIM MaTepHaJIOM. TeJIeBM3HOHHble penOpTa)l(M

H3 BeJIHK06pHTaHHH (oceHb 2001 r.), B KOTOpbIX,aeMOHCT-

pMpOBaJIOCb C)I(MraHHe ,aOMalliHero CKOTa, nOpa)l(eHHOrO

Hw:ypOM, OTqaCTH nO.ll:TBep)l(,aaIOTTaKoe npe.ll:nOJIO)l(eHMe.

KpoMe Toro, pH,a nHw:eBbIX )I(MpOB M MaCeJI, BXO,aHW:MXB

COCTaB cKoponopulW:HXCR npo,ayKTOB nMTaHHR H CblpbR,

M
HaHMeHOBaHHe HomlOe M HaHMeHOBaHHe HOIlHoe

Pbl6bl '1HCJ!O PbI6bl l.Utcno

I OMYJlb 135,9 10 CaJaH 103,15

2
OK)'Hh

124 II
Ocerp

125,0
TIlXooKeaHcKJ{I';\ aTJlaHTWleCKHH

3 OceTp 122,4 12 CTepJUlllh 135,0

4 CeBplOra 100,23 13
MMHora

104,0
KaCIlMHCKaH

5 naJITyc 183 ... 193,7 14 Yropb 109

6 TJOJIhKa 166,5 15 CeMra 106,0

7
CapnMHhI

172,96 16 Tj'Heu 164 ... 203
M HJ~aCM

8 JIOCOCh 170,85 17 KIDrhKa 132

9 COM 137,6

MMeIOT BbICOKoe Ho,aHoe qMCJIO, qTO rOBopMT 06 MX cno-

C06HOCTH OKMCJIRTbCR,a B03MO)l(HO, MropeTb. HanpMMep,

Ho,aHoe qHCJIO COCTaBJIReT31 .. .46 y 6apaHbero, 42 .. .46 Y

CBMHoro M 122 ... 162 Y TIOJIeHberO )I(MpOB, 127 ... 136 Y nOk

COJIHeqHOrO M 114 ... 130 Y coeBoro MaCeJI [1].
BblcoKoe Ho,aHoe qHCJIO y pbI6bero )I(Mpa (Ta6JI. 1) [2].
JIerKaR OKMCJIReMOCTbM BblCOKoe Ho,aHoe qHCJIO PbI6b-

MX )I(HpOB 06yCJIOBJIeHbI ,aOBOJIbHO60JIbllIMM co,aep)l(aHH-

eM B HHX BbICOKOHenpe.ll:eJIbHbIX KMCJIOT[2]. ECTb npe,a-

nOJIO)l(eHHe, qTO eCJIH )l(MpbI M MaCJIa MMeIOT HO.ll:HOeqHC-

JIO 60JIee 50, TO OHMCKJIOHHbI K ropeHMIO [1].
CKoponopTRW:MecR npo,aYKTbI H cblpbe xpamIT B XOJIO-

,aMJIbHbIX KaMepax M nOMew:eHHHX B OCHOBHOMB KapToH-

HOH Tape. KapToH RBJIReTCRnO)l(apOOnacHbIM MaTepMa-

JIOM, ero HM311IaR TenJIOTa cropaHMR npeBbIlliaeT

13 000 K,l],)l(/Kr [1].
TaKMM 06pa30M, B XOJIO,aMJIbHbIXKaMepax M nOMew:e-

HMHXeCTb nO)l(apOOnacHbIH MaTepMaJI, eCTb OKHCJIHTeJIbB



BI1.neKI1Cnopo.na B03.nyxa. ITPH HaJIH'II1H I1CTO'lHI1Ka B03-

rOpaHH5I nO)f(ap npOH30H.neT C BhICOKOHCTeneHhlO Bepo-

51THOCTI1.

CaMOH pacnpOCTpaHeHHOH npl1'lI1HOH nO)f(apOB Ha XOJIO-

.nI1JIhHHKaX, LfTO no.nTBep)f(.naeT 3apy6e)f(Ha51 CTaTHCTHKa,

51BJI5IeTC5IHapyweHHe npaBHJI nO)f(apHOH 6e30naCHOCTH BO

BpeM5I npOBe.neHH5I OrHeBhIX pa60T (3JIeKTpOCBapKa, ra-

30Ba51 pe3Ka 11 CBapKa). ITo 3TOH npl1LfHHe npoHcxo.nHT

64 % nO)f(apoB. Eme 22 % npHxo.nHTC5I Ha B03ropaHHR .neH-

CTBylOmero 060py.noBaHI151 (aBTonorpy3LfHKI1, 3JIeKTpOKa-

phI, 3JIeKTPonorpy3LfHKH, :meKTpo.nBHraTeJIH BeHTHJIRTOpOB

11B03.nYXOOXJIa.nI1TeJIeH)[9].
,[(JIRaHaJII13aH pacLfeToB Ha nO)f(apOOnacHocTh XOJIO.nHJIh-

HhIX KaMep H nOMemeHHH BBO.nI1TC5IynpomalOmee yCJIO-

BHe - B KaLfeCTBe nO)f(apHOH HarpY3KH BhIcrynaeT TOJIhKO

KapTOHHaR Tapa. TaKylO Harpy3Ky (K,[()f() onpe.neJI5IlOT no

BhIpa)f(eHHlO [4]:

QnH=GTQpH, (1)
r.ne G

T
- Macca KapTOJ-lHoH TaphI, Kr;

QpH _ HH311IaRpa60LfaR TenJIOTa crOpaHH5I, K,[()f(/Kr.

Macca TaphI onpe.neJIReTCR, eCJIH H3BeCTHhI:

\f Macca 6pyTTO H Macca HeTTO o.nHoro TapHoro MeCTa;

\f pa3MephI o.nHoro TapHoro MeCTa (.nJII1Ha, BhICOTa,

wHpHHa);

\f LfHcno TapHhIx MeCT B XOJIO.nHJIhHOHKaMepe (noMe-

meHHH).

MaccoBhIe H 06beMHhIe nOKa3aTeJIH TapHoro MeCTa npl1-

HHMalOT no cTaH.napTaM HJIH no .naHHhIM nOCTaBmHKOB.

qHCJIO TapHhIX MeCT B XOJIO.nHJIhHOHKaMepe (noMemeHHH)

3aBHCHT OTee eMKOCTH, a TaK)f(e OT cnoc06a yKJIa.nKH rpy-

Ta6J1ul{a 2
PaC'IemHble nOKa3ameJlU XOJlOaUJIbHblX KaMep C 3aMOpOJICeHHbiM CJlU60'lHbIM MaCJlOM aJlR

onpeaeJIeHUR nOJICapOOnacHou Kamezopuu

3HaqeIDle nOKa3aTeJUI

nOKa3aTeJIh EMKOCThKaMep, yCll. T

100 200 300 400 500

A. XOllO,llI1JIhHbleKaMepbI BbICOTOH4 M

I. rpY30B0l1 06beM, MJ 286 571,4 857,14 1142,86 1428,6

2. Macca rpY3a, T 229 457,12 685,7 914,3 1142,9

3. LfI1CllOTapHbIX MeCT,lIlT. 8482 16930 25397 33862 42328

4. BblcoTa rpY30BasI, M 2,77 2,77 2,77 2,77 2,77

5. DllOlIlMb rpY30BasI, M2 103,25 206,3 309,44 412,6 515,74

6. Macca TaPbI, Kr 13571,2 27088 40635 54179,2 67724,8

7. nO)l{apHasI HarpY3Ka, K,1J.)I( 181854 362979,2 544509 726001,3 907512,3

8. Pac'leTHasI nO)l{apHasIy,llellbHasI 1761,3 1759,3 1759,66 1759,6 1759,6HarpY3Ka, M,1J,)K/M2

9. PaC'IeTHbll1 nOKaJaTellb 1705,4 1703,4 1703,8 1703,7 1703,7cpaBHemur

10. KaTeropl1H nO)l{apOOnaCHOCTI1 Bl B1 B1 BI B1

O. XOllO,lll1JlbHbleKaMepbl BbICOTOI16 M

I. DJJolIlMh rpY30BasI, M2 51,63 103,2 154,72 206,3 257,9

2. BblCOTarpY30BasI, M 5,54 5,54 5,54 5,54 5,54

3. PaC'IeTHasI nO)l{apHasI y,lleJIhHasI
3523 3517,2 3519,2 3519,2 3517,6Harpy3Ka, M,1J,)K/M2

4. KaTerOpl1H nO)l{apOOnaCHOCTI1 81 BI B1 B1 BI



Ta6J1ul(a 3
PaclfemHble nOKa3ameJlU XOJlOOUJIbHblXKaMep C OXfla:JICOeHHblMRUl(OM OJIRonpeOeJleHUR

Kamezopuu nO:JICapOOnaCHocmu

3Ha'leIDle rrOKa3aTeJUI

flOKa3aTeJIh EMKOCTbKaMep, YCJI.T

100 200 300 400 500

A. XOJIO)lHlIbHble KaMepbI BbICOTOH4 M

I. rpY30BOH 06beM, M3 286 571,4 857,1 1142,9 1428,6

2. Macca rpY3a, T 85,8 171,43 257,13 342,9 428,6

3. QI1CJIOTapHbIX MeCT, IlIT. 4767 9524 12285 19050 23811

4. BblcoTa rpY30B<UI,M 2,77 2,77 2,77 2,77 2,77

5. flJIollIazlh rpYJOB<UI,M2 75,8 151,4 227.1 302.8 378,4

6. Macca TapbI, Kf 7150,5 14286 21427,5 28575 35716,5

7. flO)lffipH<UIHarpY3Ka, K,il)K 95816,7 191452,4 287128,5 382905 478601,1

8. Pac'leTH<UI y,neJIbH<UIrrO)l(apH<UI 1264,0 1264,6 1264,3 1264,5 1264,8HarpY3Ka, M,lhK/M2

9. PaC'leTHbIH rrOKa3aTeJIh 40,96 40,95 40,97 40,97 40,98CpaBHemrn

10. KaTeropIDI nO)l(apOOrraCHOCTI1 B2 B2 B2 B2 B2

b. XOJIO,IJ;I1JIbHbleKaMepbI BbICOTOH6 M

I. flJIollIa,IJ;b rpY30B<UI,M2 50,4 100,7 151,0 201,4 251,7

2. BblcoTa rpYJOB<UI,M 5,675 5,675 5,675 5,675 5,675

3. Pac'leTH<UI y,neJIbH<UIrrO)l(apH<UI 1901,1 1901,2 1901,5 1902,2 1901,5HarpYJKa, M,lhK/M2

4. PaC'leTHbIH rrOKa3aTeJIh 128,5 128,5 128,54 128,6 128,54cpaBHeHIDI, M.1DK

5. KaTeropIDI rro)l(apOOrracHocTH Bl BI BI BI BI

30Boro IIlTa6eJUI R ero BbICOTbI.

BblcoTa IIlTa6eJUI OrpaHRqeHa npOqHOCTbIO TapbI R )l,0-

nycTRMoH Harpy3KoH Ha nOJI KaMepbI.

I1cxo)l,H R3 3TRX yCJIOBRH R YQRTbIBa51 yKJIa)l,Ky npO)l,yK-

TOB B BR)l,e rpy30Boro naKeTa Ha nO)l,)l,OHe, onpe)l,eJI5IIOT

rpy30ByIO BbICOry IIITa6eJIH. ITo nacnopTHoH eMKOCTI1 xo-

JIO)l,RJIbHOH KaMepbI onpe)l,eJI5IIOT rpy30BoH 06beM, 3aTeM

rpy30ByIO nJIO~a)l,b IIITa6eJI5I, 3KBI1BaJIeHTHYIO rrJIO~a)l,R

nO)l(apHOM Harpy3KR:

SnH = Sf1l = VJhf1l = Ex/{hrpf5J,
r)l,e SnH - nJIO~a)l,b nO)l(apHOH HarpY3KI1, M2;

Sf1l - nJIO~a)l,b rpY30Boro IIlTa6eJIH, M2;

Vf1l - rpY30BOM 06beM IIlTa6eJI5I, M3;

hf1l - rpY30Ba51 BbICOTa IIlTa6eJIH, M;

Exx - nacnopTHa5I eMKOCThXOJIO)l,I1JIhHOMKaMepbI, YCJI.T;

g v - HopMa 3arpY3KR 1M3 06beMa XOJIO)l,I1JIbHOH Ka-

MepbI KOHKpeTHbIM npO)l,yKToM, T/M3. TaKI1e HOPMbI

I13BeCTHbI 11 IImpoKo npI1MeH5IIOTC5I npl1 paCQeTe xo-

JIO)l,I1JIbHOMeMKOCTI1 [3].
KaTerOpI151 nO)l(apOOnaCHOCTI1 XOJIO)l,I1JIbHbIX KaMep 11

nOMemeHI1H onpe)l,eJI5IeTCH no pacQeTHoH y)l,eJIbHoH nO)l(ap-

HOH Harpy3Ke (M)J,)l(/M2), KOTOpyIO BbIQI1CJI5IIOTno Bblpa-

)l(eHI1IO [4]:



PaCqeTbI BbInOJIHeHbI )])UI XOJIO):(HJIbHbIXKaMep eMKOC-

TblO 100, 200, 300, 400 M 500 YCJI.T M3 npe):(nOJIo)J(eHH~,

qTO B TaKHX KaMepax xpaH~T 3aMop0)J(eHHbIe rpY3bI (CJIH-

BOqHOe MaCJIOB KapToHHbIX Kop06Kax) H OXJIa)J():(eHHbIe

rpY3bI (~HQO B KapToHHbIX Kop06Kax). rpY30Ba~ BbICOTa

llITa6eJI~ onpe):(eJIeHaB BapHaHTe ~TH3Ta)J(Horo XOJIO):(HJIb-

HHKa (HarpY3Ka Ha nOJI OrpaHHqeHa B pa3Mepe 2000 Kr/M2

H BbICOTaHe 60JIee 4 M) H B BapHaHTe 0):(H03Ta)J(Horo xo-

JIO):(HJIbHHKa(HarpY3Ka Ha nOJI He npeBbIIllaeT 5000 Kr/M2

H BbICOTaHe 60JIee 6 M) [3]. YqHTbIBa~ ynaKoBKy ~HQ B

KaproHHbIe Kop06KH, BbICOTanaKeTa npHH~Ta B IlleCTb KO-

p060K. P;JI~ nOJIHOrOHCnOJIb30BaH~ eMKOCTHKaMep npM-

MeHeHbI ):(BYXb~pycHbIe CTeJIJIa)J(H.~aHHbIe paCqeTOB CBe-

):(eHbIB Ta6JI. 2 M 3.

ComacHo HopMaM HITS 105 - 95 KaTeropH~ nO)J(apHoH

onaCHOCTHnOMeIl(eHH~ 060cHoBaMa CJIe):(ylOIl(HMH nOKa-

3aTeJI~MH [4]:

B4 --g < 180 MTT)J(/M2.ynH ......"

B3 gynH < 1400 M~)J(/M2;

B2 ---gynH < 2200 M~)J(/M2;

Bl ---gynH > 2200 M~)J(/M2.

ECJIH no y):(eJIbHOHpaCtIeTHOH nO)J(apHoH Harpy3Ke no-

MeIl(eH~ OTHeceHbI K KaTerop~M B3 H B2, BBO):(MTCH

):(onOJIHHTeJIbHaHpaCqeTHaH npoBepKa no nO)J(apHoH Ha-

rpY3Ke cpaBHeHH~ Qcp (M~)J(), KOTOPYIOonpe):(eJIHlOT no

BbIpa)J(eHHlO [4]

Qcp = 0,64gynH Ffl, (4)

r):(eH - paccTo~HHe OTHH3a HecyIl(eH KOHCTpyKQHHnepe-

KPbITH~(6aJIKH, <pepMbI)):(OBepxHeH nOBepxHocTH nO)J(ap-

HOHHarpY3KH, M.

ECJIH OKa)J(eTC~,qTO Qcp ~ Qrm' TO KaTeropM~ nOMeIl(e-

HH~ nOBbIIllaeTC~ Ha O):(HyCTeneHb no nO)J(apHOHonaCHOC-

TH, TO eCTb nOMeIl(eHHe KaTeropHH B3 nepeXO):(HTB KaTe-

ropHlO B2, a KaTeropHH B2 - B KaTeropHlO Bl [4].
PaCqeTbI nOKa3bIBalOT (CM. Ta6JI. 2 M 3), qTO Bce XOJIO-

):(HJIbHbleKaMepbI 0):(H03Ta)J(HbIXXOJIO):(HJIbHMKOB,B KOTO-

pbIX pa3MeIl(eHbI npo):(yKTbI, ynaKoBaHHble B KapToHHylO

Tapy, ):(OJI)J(HbI6bITb OTHeceHbI no nO)J(apHoH onaCHOCTHK

KaTeropHH B 1, a XOJIO):(HJIbHbleKaMepbI n~TH3Ta)J(Horo xo-

JIO):(HJIbHHKa- K KaTeropHH He HH)J(e B2. I103TOMy npH-

CBoeHHe XOJIO):(HJIbHbIMKaMepaM KaTeropHH ~ COrJIaCHO

npaBHJIaM [7] ~BJI~eTC~ He060cHoBaHHbIM.

3Ha~ KaTeropHlO nO)J(apoonacHocTH Ka)J():(oHXOJIO):(HJIb-

HOHKaMepbI, MO)J(HOonpe):(eJIHTb KaTeropHlO nO)J(apoonac-

HOCTH XOJIO):(HJIbHHKaB QeJIOM [4]. Ha 3TOM OCHOBaHHH

MO)J(HOYCTaHOBHTbTpe60BaHH~ K OCHaIl(eHMlOXOJIO):(HJIb-

HbIX KaMep H nOMeIl(eHHH aBTOMaTHqeCKHMHyCTpoHcTBa-

MH 06HapY)J(eHH~ nO)J(apoB (AY011) H TYIlleHH~ nO)J(apoB

(AYTI1) [5].

KpoMe 3Toro Ha):(o yqeCTb ):(eHcTBHe TeMnepaTypHoro

pe)J(HMa XOJIO):(HJIbHbIXKaMep H nOMeIl(eHHH. I1pHMeHeHHe

BO):(~Horo nO)J(apoTYIlleHH~ npHBe):(eTK 3HatIHTeJIbHOHTpy-

):(oeMKOCTHpa60T no JIHKBH):(aQHMnOCJIe):(cTBHHTYIlleHH~

nO)J(apa. I1oTpe6yeTc~ y):(aJIHTb60JIbIllylO Maccy 06pa30-

BaBIlleroc~ JIh):(a.

UeJIeC006pa3Ho npOJIo)J(HTh Tpy60npoBo):( ):(JI~ no):(aqH

ymeKMCJIOrO ra3a B XOJIO):(HJIhHhleKaMephI H nOMeIl(eHH~.

l'IcTOqHHKOM CO2 MoryT ~BJI~ThC~ 6aJIJIOHhI C )J(H):(KOH

ymeKHCJIOTOH, KOTophIe He06xo):(HMO paCnOJIO)J(HThB cne-

QHaJIhHOMOTanJIHBaeMOMnOMeIl(eHHH. TaKa~ npOTHBono-

)J(apHaHyCTaHoBKa JIerKO aBTOMaTH3HpyeTc~, a repMeTMq-

HOCThXOJIO):(MJIhHhIXKaMep H nOMeIl(eHHH 06eCneqHT Ha-

):(e)J(HocTh nO)J(apoTYIlleHH~ yrJIeKHCJIhIM ra30M.

Ba)J(HO TaK)J(e, tITO npOTHBonO)J(apHylO ymeKMCJIOTHylO

yCTaHoBKy MO)J(HOnpMMeH~Th ):(JI~):(epaTH3aQMH [8]. ~JI~

YMepIl(BJIeHH~ MhIIlleH He06xo):(MMa 25 %-Ha~ KOHQeHTpa-

QH~ ymeKHCJIOrO raJa, a ):(JI~KphIC - 35 %-HaH. YmeKHc-

JIhIH ra3 ry6MTeJIhHO ):(eHcTByeT Ha MHKpoopraHH3MhI, a

):(JI~ HeKoTophIX nHIl(eBhIX npo):(yKToB CJIy)J(HTXOPOIllHM

KOHcepBHpylOIl(MM cpe):(cTBoM.
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