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AHHOTauiia. Mcnojib30BaHne MeM6paHHbix ra3opa3flejiHTejibHbix cpeacTB npH 
JIHKBHflaUHH CJIOSKHbIX riO/l3eMHbIX nOXCapOB He ZiajlO 0>KH;jaeMbIX n03HTHBHbIX pe3yJlbTaTOB. 
npHHHHOH 3TOrO BBJiaeTCfl HeCOOTBCTCTBHe OnepaTHBHbIX B03M0)KH0CTeH nporpeccHBHoii 
TexHHKH h  TpaflHLiHOHHbix TaKTHHecKHX npHeMOB. ABTopaMH pa3pa6oTaHa TexHOJiorwa 
no^ann HHepTHoro ra3a k  o wary ropeHHH, c 3aMeHOH B03flyuiHbix yTeneK b  H30JiHpoBaHHbiH 
oóbeM a30THbiMH 3a cueT Hcnojib30BaHHH aneprHH nocTynaiomero H3 ycTaHOBKH ra3a 
H KOHCTpyKTHBHbIX H3MeHeHHH H30J]Hpyl0mer0 oGopy/lOBaHHH. OSoCHOBaHbl pe>KHMbI 
rio/tanu ra3a k  onary ropeHHH c nocTeneHHbiM cHHxceHHeM co^epacaHHH KHCJiopo^a 
b  orHeracamefi cpeae, nosBOJiHiomiie o6ecneHHTb 3(J>4>eKTHBHoe TymeHHe onaroB ropeHHH.

FOR PLACES WITH DIFFICULT OF ACCESS -  TECHNOLOGY OF 
UNDERGROUND FIRE PUTTING OUT USING INERT GASES AND 
TYMPANIC DEVICES GAINING NITROGEN FROM THE AIR

Summary. Considering complicated cases of underground fires, application of tympanic 
devices which are gaining nitrogen from the air does not lead to positive results. Inadequacy 
of modem technique and its operating possibilities and traditional tactics methods of fire 
putting out are the reason of this situation. The technology of inert gas supplying to the fire- 
centre and air escapes replacing with nitrogen escapes have been presented in the article. (The 
escape air is flowing to the isolated area of the fire). It may be performed using energy of 
nitrogen which is flowing out of the tympanic device and it may be achieved by changing the 
nitrogen supplying installation behind isolating dam. Therefore, regarding progressive 
lowering of oxygen concentration in fire environment, conditions of nitrogen supply to the 
fire-centre have been analyzed. It allows to put out the fire effectively.
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TECHNOLOGIA GASZENIA POŻARÓW PODZIEMNYCH W TRUDNO 
DOSTĘPNYCH MIEJSCACH ZA POMOCĄ GAZÓW INERTNYCH 
Z WYKORZYSTANIEM URZĄDZEŃ MEMBRANOWYCH 
POZYSKUJĄCYCH AZOT Z POWIETRZA ATMOSFERYCZNEGO

Streszczenie. Wykorzystanie urządzeń membranowych pozyskujących azot z powietrza 
atmosferycznego do likwidacji skomplikowanych pożarów podziemnych nie zawsze 
prowadzi do oczekiwanych pozytywnych wyników. Przyczyną tego jest nieodpowiedniość 
możliwości operacyjnych nowej techniki i tradycyjnych metod taktyki gaszenia pożarów. 
W artykule przedstawiono technologię podawania gazu inertnego do ogniska pożaru 
ze zamianą ucieczek powietrza (dopływającego w ten sposób do izolowanego rejonu pożaru) 
na ucieczki azotu. Można to zrealizować wykorzystując energię azotu wypływającego 
z urządzenia membranowego i dokonując zmian konstrukcyjnych w instalacji podawania 
azotu za tamę izolacyjną. W artykule przeanalizowano więc warunki podawania azotu do 
ogniska pożaru pod kątem stopniowego obniżania stężenia tlenu w środowisku pożaru, co 
pozwala na jego efektywne gaszenie.

1. B B enetm e

TymeHHe noą3eMHbix noacapoB b  TpyąHoąocTynHi.ix MecTax, t b k h x  tcaK BbipaóoTaHHbie 

npocTpaHCTBa jiaB, ąe«j)opMHpoBaHHbie yrojibHbie ijejiHKH, Kynojia 3a KpenbK) 

noąroTOBHTejibHbix BbipaóoTOK, óymcepa h  TOMy noąoÓHoe, aBJiaeTca Hauóonee 

TpyąoeMKHM, npoąojDKHTejibHbiM, onacHbiM h ąoporocToaiimM bhaom noą3eMHbix 

ropHocnacaTei[bHbix onepauHH b coBpeMCHHoii MupoBoił npaKTHKe ymeąoóbiMu. B YKpaHHe 

OKeroąHo npoHcxoąHT HecKOJibKo noacapoB TaKoro poąa, h to  npuBO/tHT k  3HauHTejibHbiM 

npaMbiM 3KOHOMHHecKHM ymepóaM, a Taicate conpaaceHO c noTepeii aoóbihh, 

noąroTOBiieHHbix k BbieMKe 3anacoB ynia h ąpyroro poąa KOCBeHHbiM riocjieącTBHaM. 

Mnorąa noaoÓHoro poąa aBapun nponcxoąaT Ha yrojibHbix maxTax IIojtkuih h  ąpyrnx 

y r i i e ą o 6 b i B a K ) u j n x  CTpaH.

HenoepeacTBeiiHoe B03ąeHCTBHe b tbkhx ycjiOBHax Ha ouar ropeHHa orHeTymamHMH 

cpeącTBaMH, Kaic npaBHJio, hcbo3mo>kho H3-3a cjitokhocth npoHHKHOBeHHa k ouary ropeHHa, 

yrpo3bi ocaoacHeHHa TaKHx aBapnił saąbiMJieHueM, 3ara3HpoBaHHeM, a nepeąKO B3pbiBaMH 

nbuiera30B03flymHbix CMeceił, oópymeHHaMH ropHbix nopoą b BbipaóoTKH, HecTaÓHJibHOcra 

pe>KHMOB npoBeTpHBaHHa h noBbiuieHHbiMH TeMnepaTypaMH b MecTax BeąeHHa aBapHHHbix 

paóoT. BcjieącTBHe TpyąHoąociynHocTH h HeHHTeHCHBHoro npoHHKHOBeHHa B03ąyxa 

He3(j)(j)eKTHBHbiM aBJiaeTca Hcnoiib30BaHHe Boaanbix, neHHbix, nopomKOBbix h  ąpyrHx, 

HaxoąamHxca Ha ocHamcHHH ropHOcnacaTejibHbix HacTeił cpeącTB noacapoTymeHHa.
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TexHOJiorHH, ocHOBaHHtie Ha H3oaannn aßapHHHbix bh paó otok ncKyccTßenHbiMn 

coopyaceHHHMH c  nocjieayromHM coopyaceHneM KaMep BbipaBHHBaHHa aaßaeHHa,

npcÆCTaBJiiHOTca BecbMa rpoM03aKHMH h HeaocTaTOHHO Haae>KHbiMH. HaHÖoace

nepcneKTHBHbiM, a nepeaxo eaHHCTBeHno bosmoähbim, npeacTaBaaeTca ancTaHUHOHHoe 

TymeHHe c noMombio ra30Bbix cpeacTB.

ropHOcnacaTejibHbie nacra MHornx ymeaoöbiBaiomHx cTpaH ocHameHbi reHepaTopaMH 

HHepTHbix ra30B Ha ocHOBe rypöopeaKTHBHbix ÄBHiaxejieH, KpHoreHHbiMH a30THbiMH 

H ÔajUÏOHHblMH yraeKHCJIOTHblMH yCTaHOBKaMH, apyrOH TeXHHKOH ra30B0r0

noacapOTymeHHa. 3 thm TexHHnecKHM cpeacrßaM npHcymn rarae neaocTaiKH xajc Bbicoxaa

CTOHMOCTb HCXOflHbIX KOMHOHeHTOB, CJIOHCHOCTb H OnaCHOCTb HX TpaHCnOpTHpOBaHHB nO 

BbipaöoTKaM, HH3Kaa npoH3BoanTeabHOCTb h apyrae.

HHoraa M05KH0 TpaHcnopTHpoBaTb a30T Tpy6onpoBoaoM H3 MeTaiuiypranecKoro aaBoaa 

HenocpeacTBCHHO k yrcwibHbiM rnaxTaM. Tarae HCKJiiOHHTeabHbie ycaoBHa hmcjih mccto 

B öaccefine OKR (Hexna) [1].

OaHHM H3 nepcneKTHBHbix nyTeñ npeoaoaeHHa 3 t h x  HeaocxaTKOB aBaaexca peaaroaiiHa 

coBpeMeHHbix TexHoaoi HH noayneHHa h 3 B03ayxa ra30Bbix CMeceił c  h h 3 k h m  coaepacaHHeM 

KHcaopoaa c noMombro ra3opa3aeaHxeabHbix MeMÔpaH. OaHH M3 nepBbix aaôopaxopHbix 

h  nojiHroHHbix 3KcnepHMeHTOB b  3TOM HanpaBjieHHH G b ib h  npoBcaeHbi b  8 0 - x  roaax 

npoLuaoro cxoaexna HJTIO «PecnnpaTop» [2], BCKope SKcnepHMeinajibHbie o6pa3Ubi 

nOaOÔHOH TCXHHKH HOaBHJlHCb B I'epMaHHH h apyrax CTpaHaX.

B rioabiue b  1 9 9 8  r  [jeHTpanbHaa ropHOcnacaTeJibnaa examina (CSRG) 3axynHaa 

Me6paHHyio ra3opa3aeaHTeabHyto ycTaHOBKy HPLC. C axoro BpeMeHH ycTaHOBKH HPLC 

ncnojib30BaHo b  necKoabKHx rnaxxax [4],

OaHa H3 HaHÖoaee mohihbix ycTaHOBOK pa3pa6oraHa n npHHaTa Ha ocuamcHHe 

r ocyaapcTBCHHOH BoeHH3HpoBaHHOH ropuocnacaTejibHOH Cayacôbi ( rB rC C ) YxpaHHu [5]. 

OaHaKO nepBbie nonbiTKH Hcnoab30BaHHa MeMÖpaHHbix ra3opa3aeaHxeabHbix cpeacTB npH 

aHKBHaauHH cbojkhmx noa3eMHbix aBapHH He Bceraa nasm oacwaaeMbie no3HTHBHbie 

pe3yabTaTbi. FIphhhhoh 3Toro aBaaeTca, no HauieMy mhchhio, HecooTBeTCTBHe onepaTHBHbix 

B03M0>KH0CTeH hoboh TexHHKH Hcnoab3yeMbiM TaKTHHecKHM npHeMOM, a xaioxe Hexoxopbie 

TexHHHecKHe HeaopaôoxKH, aonymeHHbie npoeKXHpoBmHicaMH ycTaHOBOK.
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2. TexHOJiorHH nocam i a30Ta b nio.inporsam n,iii o6i>eM

B CHJiy TeXHHMCCKOH CJIO/KHOCTH, OTCyTCTBHS KOHCTpyKTOpCKOrO O n b IT a H HCTKHX 

TpeO O BaH H H  3aK33HHKOB C O B p eM eH H b ie yCTaHOBKH H3rOTOBJieHbI B H33CMHOM, a  He 

n O fl3eM H O M  HCITOJIHeHHH. O h m , H M efl BblCOKyiO MOÓHJIbHOCTb, B CpaBH HTejIŁHO KOpOTKOe 

BpeM H  M o r y T  O b it e  n o c T a B .n e u b i H a a B a p H H H y io  m a x T y ,  p a 3 B ep H y T B i b  p a O o n e e  c o c T o a H n e  

h  n o a io i io H e H B i k  T p y O o n p o B o a y  h j ih  k  CKBancHH e n n a  n o n a ™  a 3 0 T a  b  m a x T y .  LUaxTHBiH  

T p y 6 o n p o B O f l  H a n n ea cH T  c n e itH a jib H O  n o flro T a B H H B a T b  n n a  a o cT a B K H  r a 3 a  k  aBapH H H O M y  

y n a c T K y , O T K n io n a a  a p y r n e  B eT B H , y j iy H iu a a  repM eTH H H O C Tb. B c o o t b c t c t b h h  

C aeHCTByiOLUHM H HO pM aTHBHblM H HOKVMeHTaMH n p O H 3 B O a a r  H 3 0 H a p H I0  nepeM BIH K aM H  

a B a p H H H o r o  y n a c T K a  ceT H  r o p H b ix  B b ip aooT O K , B 0 3 B o n a  H 3 0 J iH p y io m H e  c o o p y a c e H H a  Ha  

C B ea ce ii h  H C x o ,n a m eH  C T p y a x . r i p n  s t o m  B 0 3 B e n e H H e  n ep eM H H K H  b  B b ip a 6 o T K e  c  H C x o a a m e H  

o t  n o n c a p a  B o a n y iu n o M  C T p y e ft n p o H 3 B o a a T  n o c n e  M e c T H o r o  p e B e p c u p o B a H H a  

B eH T H Jia iiH O H H oro  n oT O K a, j i h 6 o  b  p e c n H p a T o p a x  c  H c n o n b 3 0 B a H H e M  T e n n o 3 a m H T H b ix  

c p e n c T B . 0 6 a  B a p n a H T a  o c y m e c T B J ie H H a  H 30Jia iiH H  c o n p a a c e i ib i  c  n o T e p e i i  B peM eH H  

h  y A o p o a c a H H e M  p a O o T . n o c n e  B 0 3 B e n e H H a  n e p e M b in e K  n a n H H a io T  n o n a n y  a 3 0 T a

B H 30n H p 0B 3H H b IH  oO bC M . H 3 - 3 a  A eH C TBH a 0 6 m e u ia X T H 0 H flen p eC C H H  CBeaCHH B 0 3 n y x  

< |)H n b T p y eT ca  n e p e a  T e n o  n ep eM H H K H  h  O K p y w a io m n e  e e  T p em H H O B a r b ie  r o p H b ie  n o p o n w  

b H 3 o n n p o B a H H b iH  o 6 b e M , y cH H H B aa  r o p e H H e . H e c M O T p a  H a n p H M eH eH H e pa3JTHHHbix b h u o b  

c o B p e M e H H b ix  y n n o T H a io m H X  M a T e p n a n o B , n a p a 3 H T H b ie  yT en K H  B 0 3 f ly x a  c o n o c r a B H M b i  

c  n o n a n e i ł  M e M 6 p a H H o ii ycT aH O B K H . J J jia  y c n e m n o n  p e a n m a n n H  K O M O n H H poB aH H oro  

T y m e H H a  n o a c a p a  n e o 6 x o n n M O  o O e c n e H H T b  n o n a n y  H H e p T H o r o  r a 3 a  Q„ b 1 9 . . . 22 p a 3 a  

O o n b iu e  46M  y r e n K H  B 0 3 / i y x a  3 a  n e p e M b iH K y  Qym, h t o 6 b i  o 6 e c n e H H T b  c o / ie p a c a H H e  K H c n o p o n a  

b  n o c T y n a io m e H  k  o n a r y  r o p e H H a  ra 3 0 B 0 H  C M ecH  H a y p o B H e  CK=1...2%. C n e n y e T  T a r a c e  

yH H T biB aT b, h t o  a B a p n im o  n e p e o O o p y n o B a H H b i i i  TpyOonpoBOfl, KaK n p a B H n o , H e  

o 6 e c n e H H B a e T  n o n a n y  H H e p T H o r o  r a 3 a  6 e 3  n o T e p b  o & b e M a  h  H a n o p a ,  s t o  CH H acaeT  

3(j)f|)CKTHBHOCTb p a S o T b l yCTaHOBKH.

,H n a  n H K B H n aiiH H  n o n c o c o B  B 0 3 n y x a  6 b in a  p a 3 p a 6 o T a H a  T e x H o n o r H a  n o n a n n  H H ep T H o ro  

r a 3 a  k  o n a r y  r o p e H H a , c  3 a M e H o ii B 0 3 n y ii iH b ix  y T e n e K  b  H 3 o n H p o B a H H b iii o O b eM  a30T H biM H  

[ 5 - 8 ] .  3 t o  o O e c n e H H B a e T c a  3 a  c n e T  H c n o n b 3 0 B a H H a  S H e p r iiH  n o c T y n a i o m e r o  o t  y craH O B K H  

r a 3 a  h  KOHCTpyK THBH bix H 3M eH eH H H  H 3 o n a n H O H H o r o  o O o p y n o B a H H a . 3 a M e H a  y T e n e r  

n o c T H r a e T c a  B o s B e n e n n e M  b  B 0 3 n y x o n o n a i o m c H  B b ip aO oT K c n o i i o n i i H i e n b u o H  n ep eM b iH K H  

h  n o n a n e i ł  3 a  H e e  a 3 0 T a . T p y O o n p o B o n  n n a  n o n a n n  a 3 0 T a  H M eeT  n a T p y 6 o K , n e p e a  K O T opbifi 

r a 3  n o n a iO T  b  o 6 p a 3 0 B a H H y io  n B y M a  nepeM B IH K aM H  K a M e p y . P e r y n n p y iO T  n o n a n y



c n o M O iu b io  3 aaB H a ce x , ycT aH O B jieH H bix  b  B L ipaO oT xe c o  C Bexceii C T p y e ii. I l p n  s t o m  n o a a n y  

ra 3 a  b  x a v te p y  H e p e a  n a T p y 6 o K  o c y m e c T B jia iO T  xaxH M  o 6 p a 3 0 M , h t o 6 b i  H a  n e p B o i i  c o  

CTOpOHbi C B eK eii CTpyH n ep eM b iH K e  (H a  p ncyH K C  s t o  n e p e M b in x a  JVe 1) O TcyrcTB O B ari n e p e n a a  

flaBJieH H a. 3 t o  H e rp v a H O  o c y m e c T B H T b , T a x  x a x  gaB JieH H e a 3 0 T a  b  T p y 6 o n p o B o a e  

3HaHHTejibHO 6 o j ib u ie ,  a e M  a e n p e c c n a  H a n e p e M b i H x e .  B  p e 3 y a b T a T e  b c h  a e n p e c c n a ,  a  T a x w e  

c o n p a a c e H H b ie  c  H e ro  y i  eHKH, O K a3biB aeT ca  n p H aoaceH H biM H  k o  B T o p o n  n e p e M b in x e ,  h o  T ax  

x a x  x a M e p a  3 a n o a H e H a  a30T 0M , t o  h m c h h o  o h  n o c T y n a e T  b  H 3 o an p o B aH H b iH  y a a c r o x  b  B H ae 

y T e n e x  ( p n c . l ) .
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Phc. 1. CxeMa noaatH  a30Ta b aBapHiinyx) ropHyio Bbipa6oTKy: 1 -  B03ayxonoaaK)maa Bbipa6oTKa; 2, 3 -
H30jiHpyiomne nepeMbiHKH Jfel h  N°2 cooxBexCTBeHHo; 4 -  xpySonpoBoa; 5 -  naxpydox; 6 ,7  -
3aaBHJKKH; 8 -  MaHOMeTp

Fig. 1. The diagram o f  nitrogen supply to emergency excavation. 1 -  the excavation with intake air, 2,3 -
isolation dams no. 1 and no.2 -  respectively 4 -  the pipeline, 5 -  the stub pipe, 6,7 -  valves (gate
valves), 8 -  the manometer

H e a o c ra T X O M  M eM 6paHH O H  T e x H o a o r a n  n o a y n e H H a  r a 3 0 o 6 p a 3 H o r o  a 3 0 T a  a B a a e T c a  

cpaB H H T eabH O  H H 3xoe  x a aec T B O  n o n y n a e M o r o  n p o a y x T a .  T a x  n p H  H O M H H aabH oii 

npoH3BoaHTeabHocra Qycm= 15 m 3m h h _ih  aaBaeHHH Pycm=0 -8  M F Ia  ycTaHOBxa A M B F I - 1 5 - 0 ,7  

(Y x p a H H a )  B b ia ae T  ra 3 0 B y ro  c M e c b  c  co aep > x aH H eM  a 3 0 T a  C a= 9 4 . . . 9 5 ,5 % .  T a x a a  ra 3 0 B a a  

CM ecb, c o a e p x c a u ta a  o x o a o  4 . . . 6 %  x n c a o p o a a ,  H e o o e c n e a H B a e x  a tjx jtexT H B H oe T y u ieH H e  

ap eB e c H H b i, H 3 M e a b n e H H o ro  y r a a  h  H e x o r a p b ix  a p y r n x  B eiuecT B .

Y cT aH O B x a  H P L C  ( r io a b u x a )  n p H  HOM HHaabHOti n p o H 3 B o aH T eab H o cT H

Q y cm  =  1 0  m 3 m i r T 1 h  aaB ae H H H  P yCT=  1 ,0 5  M i l a  B b ia ae T  ra30Byro CM ecb c  h c m h o jk x o

BbicuiHM coaepacaHHeM a30Ta C a = 9 7 % .  Taxaa ra30Baa CMecb coaepacaeT 3 %  xncaopoaa [4 ] ,  

flaa CHH/KCHHa coaepataHHa xncaopoaa, xax noxa3aaH paHee npoBeaeHHbie nccaeaoBaHHa
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[ 2 ] ,  c a e a y e T  c H H a ca rb  p a ö o n e e  a a ß a e H n e  b  M eM Ö p aH H bix  M o a y a a x ,  o a H a K O , s t o  c o n p a a c e H o

CO 3HaHHTejIt>HbIM yM eH b U ieH H eM  nO aaH H  yCTaHOBKH.

3. E $ 4 >e K T H B H b ie  T y iu e m ie  noacapa  c yneTO M  ocoöeHHO CTeö p aô oT b i 

M CM Ô paH H b lX  yCTaHO BOK

P a 3 p a 6 o T a H H b ie  b  [ 5 - 8 ]  c n o c o ô b i  T y m e H H a  n o a 3 e M H b ix  n o a c a p o B  n o 3 B O J ia io T  o 6 e c n e n n T b  

afjjitteK T H B H oe T y m e H n e  n o a c a p a  c  yn eT O M  o c o ó e H H o e x e ñ  p a ô o T b i  M eM Ö p aH H bix ycTaHOBOK. 

r ip e f ly c M O T p e H b i x p n  p eacH M a noaawH r a 3 a  k  o n a r y  r o p e H H a .

riepebiü peotcuM H c n o a b 3 y K > T  n o c j i e  B 0 3 B e a e n n a  n ep eM b iH K H  N«2 b  n e p w o a  c o o p y a c e H H a  

nepe.M biH K H  N ° l . .  r i p a  3 t o m  ycT aH O B K a p a 6 o T a e T  H a  n o j iH y i o  M o m H o c T b , a  b  h 3 o j i h p o b 3 h h o m  

o ô b e M C  r o p H b ix  B b ip aôoT O K  c o a e p a c a H H e  K H c a o p o a a  M oa<eT  ô b iT b  CHHaceHO c  2 0  a o  y p o B H a  

C K= 1 0 . . . 1 5 %  ( p a c .  2 ) .

I I p H  y r p o 3 e  B 3pbiBO B M e x a H o n b u r e o B 0 3 a y u iH O H  C M ecH  b  noT O K  n o a a B a e M o i i  k  o n a r y  

r o p e H H a  ra 3 0 B O 3 a y u iH O H  C M ecH , u e j i e c o o ô p a a n o  a o n o j iH H x e j ib H o  n o a a ß a x b  r a 3 0 o 6 p a 3 H b ie  

H H rH Ô H T op bi. 7 [ j ia  3 T o r o  M oacHO H c n o j ib 3 0 B a T b  r e H e p a T o p b i H H e p r a b ix  r a 3 0 B , KpnoreHHbie 

a 3 0 T H b ie , ym eK H C JiO T H b ie , a  T a x a c e  a p y r n e  c p e a c x ß a  H H ep T H 3an H H  hjih (])jierM aT H 3auH H  

r a 3 0 B 0 H  c p e a b i .  P a c x o a  r a 3 0 B  b  H 30Jm p oB aH H O M  o ö t e M e  ( Q y v ):

Qyi=Q“ mp+Q?yml+ Qu

rae: -  pacxoa noaaßaeMoro n o  x p y o o n p o B o a y  a30Ta, npn s t o m  Q “m p Q Q y Cm',

Çfymi -  yTeHKH B03ayxa nepe3 nepeMbiHKy JSTel ; Qu -pacxoa ra3oo6pa3Hbix hhthôhtopob;.

Bmopoü peDKUM n p H M e H a io T  n o c j i e  B O S ß e a e H iw  B T o p o ñ  n ep eM b iH K H  ( X s l ) ,  K o r a a  

B 0 3 a y u iH b ie  y r e n K H  n e p e 3  n ep e M b iH K y  N ° 2  3 a M e H a io T  a30T H b iM H . n p n  stom ycT aH O B K a TaKace 

p a ô o T a e T  H a  n o j iH y i o  M o m H o c T b  h  c o a e p a c a n n e  K H C J io p o a a  b  n o a a n a e M o t í  k  o n a r y  r o p e H H a  

C M ecH  c o c T a B J ia e T  4 . . . 5 % .  P a c x o a  r a 3 a  b aBapH H H O M  y n a c T K e  ( Q y .J :

Qy^&nV+tfyna

r a e  ( t y m i  -  yT eH K H  a 3 0 T a  n e p e 3  n e p e M b iH K y  X s 2 .
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t. cyT

P h c .  2. PacxoA ra30B (a) h  coflepacaHHe KHCJiopcma (6) b  H30jiHpoBaHHOM o6i.eMe iipn TyuieHHH noacapa 
b  Bhipa6oTaHHOM npocTpaHCTBe: I - pacxott B03flyxa b  B03Ayxonoflaiomeft BbipafioTKe; II -  noflaia 
ra30o6pa3Hbix h h ™ 6 h t o p o b ;  III -  noflaia a30Ta 

Fig. 2. Values o f  the gases volume flows (a) and oxygen concentration (b) in isolated area during putting out 
the fire in the goafs. I -  air volume flow in the excavation, II -  Inhibitors supply which are 
transforming into gas state, III -  nitrogen supply

YTeHKH a30Ta Ltepe3 nepeMbiHKy N ° 2  paBHbi pacxoay a30Ta tepe3 naTpy6ox h  n e r a o  

M o ry T  6biTb o n p e f le j ie H b i ,  HanpHMep, c  noMombio fltiaijiparMbi. noflany ra3oo6pa3Hwx 

HHrn6HTopoB ropeHHH c  3Toro MOMeHTa cjie/tyei npexpaTHTb.

I l o c j i e  a an o Jin eH H H  a30T 0M  n p o c T p aH C T B a  M ea tfly  H 30JiH pytoiitH M H  nepeM biuxaM H  

h  o n a ro M  ro p e H H a  o c y m ecT B Jia iO T  m p e m u u  p e o tc u M .  O h  3 a K jn o H ae T c a  b  t o m ,  h to  

n p e K p a m a io T  n o f l a u y  a 3 0 T a  H a n p a M y to  H3 T p y S o n p o B O fla ,  a npoflO JiacaiO T  TOflbKO nepe3 

n a ip y 6 o K  b  m n H H e c T B e  paBHOM  y re n K a M  nepe3 nepeMbiHKy N °2  (c m . p h c . 2 ) .  I l p n  o tom  

n o f l a n a  ycTaHOBKH h ,  cooTBeTCTBeH H O , flaB JieH H e b  M eM 6paH H bix  M O fly a a x  y M eH b m aeT ca , 

a  K anecTB O  a 3 0 T a  y j iy H u ia e T c a .  C o f le p a ta H H e  K H c n o p o f la  b n o fla B a e M o fi r a 3 0 B o ii  CMeca 

C H H ataeT ca  flo C K= 1 . . . 2 % .

Qyv-Qfym2
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O pH eH T H poB O H H bie p a c n e T b i  n oK aab iB aiO T , h t o  c a M a a  c n o a c H a a  cra/wa (n ep B b iił 

h  B T opoH  p eacH M bi) jiHKBHÄauHH n o a c a p a  n o  n p e /p ia ra e M O H  T e x H o n o r n n  c  ncnojib30BaHneM 

H a n ô o j ie e  p a c n p o c ip a H e H H b ix  6 eTOHHTOBbix n e p e M b in e K  b  o n r n M a n b H b ix  y c jio B n a x  

3aH H M aeT  H e  M eH ee / m y x  cyTOK (T a Ö J i .l ) .  E m e  o k o j io  cyTO K  M oaceT  n p o a o j m a T b c a  n e p e x o a  

K T p e T b e M y  peacH M y r io / ia n  u  r a 3a . T a x a a  npojiO JD KH TejibH OC Tb a ß a p i iH H b ix  p a ö o i  

npeflC T aB JiaeT C B  H e n o 3BOJiHTejibHO G o Jib in o H .

AHajiH3 xpOHorpaMMbi ( c m . Taöji.l) noKa3biBaer, h t o  onepapHH no^roTOBKH 

TpyôonpoBoaa h  BOSBe/jenMH nepeMbinex b  jiynnieM cjiynae 3aHHMaioT ôonee cyTOK, T.e. 

o k o j io  nojiOBHHbi onepaTHBHoro BpeMeHH. B coBpeMeHHbix ycjioBnax cjioacHoro (JiHHaHCOBo- 

opraHH3auHOHHoro c o c t o h h h h  uiaxT 3 t o  BpeMa MoaceT peajibHo yBejiHMHTbca b  2...3 pa3a. 

rio3TOMy Hanôojiee nepcneKTHBHMMH pemeHnaMH no noBbimeHHio 3(j)(J)eKTHBHOCTH 

Hcnojib30BaHHB MeMÔpaHHon TexHHKH npeacTaBjiaiOTca pa3pa6oTKa noÆieMHbix 

ra3opa3AejtH'rejTbHbix ycTaHOBOK h 6biCTpoB03Bo/iHMbix H30jmpyiomHx nepeMbineK.

Taöjinna 1
XpoH orpaM M a BbinoJiHeHHa b  B03 a y x o r io a a fo m e n  BbipaGoTKe o c h o b h h x  paôoT  no 

jiHKBHflaiiHH o n a ra  ropeHHH y r n a  b  Tpy/iHOflOc rynHOM MecTe

OnepaTHBHbie jiencTBHa

npo^ojiacHTejibHOCTb BbinoiiHeHHa a c h c t b h h , CMeH

1 CyTKH 2 CyTKH 3 CyTKH 4 CyTKH

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Bbi30B rCC, oasBeflKa
¿(ocTaBKa AMBE!
HoaroTOBKaTpyöonpoBojja H
Bo3Bea. nepeMbiHKH Mi>2
ITo/iana h h t h ô h t o p o b

rioAana a30Ta (15% O 2)
Bo3Bem nepeMbiHKH N°1
Iloflana a30Ta (5% O 2)
flo a a n a  a30Ta (2%  O 2)

ripuM eH eH ue n o fl3eMHbix ycTaHOBOK n o 3BOJiHT H3ÔaBHTbca o t  HanMeHee HąaeacHoro  

3JieMeHTa paccM aTpuBaeM on TexHOJiornn -  TpyôonpoBO fla. M cnoJib3 0 BanHe 

6 bicTpoB0 3 BoanM bix [8 ] , HanpHMep, nHeBMaTHHecKHX, H30n a n n 0 HHbix coopyaceHHH  

n o 3BOJiHT cym ecTBeH H o coKpaTHTb BpeMa n e p e x o /i  k  aiJxjieKTHBHOMy B03 flencTBHio Ha on a r  

n oacapa, KpoMe t o t o , n o 3BOJiHT n p H M C H a T b  MeMÔpaHHbie ycTaHOBKH /m a  n p e j i y n p o K ^ e H H a  

caMOHarpeBaHHa h  caMOB0 3 ropaHHa yrn a .
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4. FLpHM ep He3(J)(J)eKTHBHoro A n cT aH U H O H no ro  Tyu ieH H H  no»capa  

c noM O u ibH ) a30Ta

7  Hoaöpa 2 0 0 3  roaa Ha maxTe „CocbHHua” h m c a h  MecTO BoennaMeHeHHe h  B3pbiB 

MCTaHa B BbipaöoTanHOM npocTpaHCTBe jiaBbi HOMep 9, njiacT 4 0 5 / 2  (pnc. 3 ) .  BbiaeaeuHe 

MeTaHa b  pairoHe JiaBbi a o x o a h j i o  a o  5 0  m 3C H 4/m h h .  npn AoObine yraa 4 0 0 0  -  4 8 0 0 0  Mr 

b  cyTKH. B pe3yjibTaTe npoHcmeAinero cjiynaa oßoacraHCb h  OTpaBHjiHCb 1 0  corpyflHHKOB, 

b t o m  o a h h  nojiyHHji TejiecHbie CMepTHbie n oB pexcA eH H a. B Bbipa6oTaHHOM npocTpaHCTBe 

Toxce pasBMJica noxcap H3-3a Toro, h t o  b  MecTe, rae  njiacT coßpanca b  CKnaAKH, HaxoflHJica 

yroxb. PTraK, h c o O x o a h m m m  6 h j i o  nocTpoHTb nepeMbiMKH H3oanpytomHe panoH aaBbi 9 [ 3 ] ,  

HaaajibHHK b k h h h  pemHJi, h t o ö m  H30JianHOHHbie BipbiBoycTOHHHBbie nepeMbiHKH 

nocTpoHTb b  BbipaôoTKax (pnc. 3 ) :

b  uiTpexe 9, nepeMbiHKa TP-1, 

b  uiTpeKe 8, nepeMbiHKa TP-2, 

b  uiTpeKe 7, nepeMbiHKa TP-3.

B uiTpeKe 8, Ha paccToaHHH o k o a o  100 m  3a (jipoHTOM xaBbi 9, h o  n ep eA  m c c t o m  

BocnaaMeHeHHa MeTaHa cymecTBOBana Myjibaa, KOTopyio npH noMoipH yace 

npHTOTOBaeHHoro 3aKJiaaoHHoro Tpy6 onpoBO/ia Hanaro BbinojiHHTb cMecbio nbuin o t  

SaeKTpOCTaHUHH C BOAOH.

10 Hoaöpa 2003 lo aa  no 3aBepmeHHio CTpoiiKH nepeMbineK TP-1, TP-3, oOjiaAatomnx 

OTKpblTblMH B3pbIBOyCTOHHHBbIMH npOnyCKaMH, TpyÔOnpOBOAOM AOXOAamHM AO JiaBbi 9

b  B bipaöoT aH H O M  n p o cT p aH C T B e  H a n a r o  n o c r a B x a T b  a3 0 T  b  p a 3 M e p e  2000 m 3 b  n a c  -  

n o a y n a e M b iH  c  n o M o m b io  ycTaHOBKH A n a  ra3H (jjnK aiiH H  x c h a k o t o  a 3 0 T a  APA.

11 Hoaöpa 2003 ro A a  ObiiiK  3aK pbiT bi n p o n y c K H  b  n e p eM b iH K a x  TP-1, TP-3, 

h  b  A arib H e iru ieM  n p o A O Jix c a n o c b  B b in o jiH eH H e M yjibA bi b u iT p eK e  8 . M h m o  3aK pbiTH a 

nepeM biH K H  TP-1, H 3 -3 a  H ennoTH O CTH  r o p H o r o  M accH B a B O K pyr nepeM biH K H  b  jia B y  9 n o  

u iT p eK y  T e m ió  c jih u ik o m  m h o t o  B 0 3 A y x a. B p e iy j ib T a T e  c t o b o  u iT p e x e  8 b M ecT e, rA e  

cnxaH H pO B aH O  C TpoH Tb n ep eM b iH K y  TP-2 n a x o A H J ia c b  B 3 p b iB n aT aa  C M ecb h  HeB03M oxcHbiM  

ôbiAO e ë  n o c T p o H T b .
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Phc. 3. CxeMa yqacTKa 9-fi naBbi nji. 405/2 Ha uiaxTe “CocbHmra” [3]
Fig. 3. The diagram o f  longwall 9 area, 405/2 coal bed, “Sosnica” coal mine

X Mecro 3a>KHraHHH MeraHa the place of methane ignition'

□ H3o;iHpyiomna nepeMHHKa isolation dam

E l
npoexTHaa roojiHpyioimiH nepeMbiHKa 

(He HcnojieHa)
designed isolation dam (not

built)

T BeHTHJiHimoHHaa flBepb the ventilation dam

© MyjTb.xa the charging pan

^ 9 naBa 9 galleries

C9, C9R KBepuiJia™ the longwall no.9

m.6a, 7, 8,9 HITpeKH cross-cuts

13 Hoaôpa 2003 roaa perneHo nocTpoHTb perynauHOHHyio nepeMbiHKy Ha 6peMc6epre 

HHace niTpeKa 6a ana yaajieHHa B3pbiBuaTofi cMecn o t  MecTa 3acTpoHKH imaHHpyeMOH 

nepeMtiHKH TP-2. 14 Hoaôpa 2003 roaa perneHo nocTaBjiaTb aaoT co cTopoHbi n ep eM b im cH  

TP-1 no pejioMy KBepnniary niTpeKa 9 b pa3Mepe 1800 m3 b nac, npHoeraHaBJiHBaa nocTaBKy 

a30Ta TpyôonpoBO^OM b BbipaôoTatiHoe npocTpaHCTBO. riocTaBKa a30Ta 0Ka3anacb 

Majio3(J)̂ )CKTHBHOH, Tan KaK B03flyx Toace nona^aji TpeujHHaMH. n o  BbicrynjieHHio 15 

Hoaôpa 2003 roaa noBTopHoro BocnaaMeHeHHa MeTaHa b panoHe jiaBbi 9 pacmnpeHO 30Hy 

onacHocra nepea nocTpoeHHe H3oaauHOHHbix ncpcMwacK b KBepuiaarax C9, C9R Ha 

ropn30HTe 900 m, b KBepuniarax D7, D7R, C7R Ha ropn3omre 700 m h C8 Ha ropH30HTe 

800 m.

23 Hoaôpa 2003 ro/ia ôwjih 3aKpbiTbi npoaa3bi bo Bcex H30JiaitH0HHbix nepeMbiHKax. 

PbojiauHa ropHoro MaccHBa Boxpyr nepeMbineic npoAoaacaaacb /to 22.11.2003 r. nocTaBKa
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a30T a b  u iT p eK  9 n e p e s  n e p e M tiH K y  TP-1 n o M o r a a  c n a c a T e jitH O H  b k u h m  n o  p a cu iH p e H H H  

x ep p H T o p n H  oxB aneH H O H  H io jia m ie M . P a i ib u ie ,  r ip n  n e p B o i i  n o n b iT K e  H 3 0 J ia u n n  c a M o ro  

p a n o H a  n a B b i n p n  n o M o m n  T p e x  n e p e M b in e K  TP-1, TP-2, TP-3, n o c T a B jia e M b in  a3 0 T  H e 6 h j i  

b c o c t o h h h h  c o 3 fla T b  H H epT H oii CM ecH b  n iT p e K e  9 h  jia B e  9. H e p e s  T p eu jH H b i r o p H o r o  

M accH B a B o x p y r  nepeM biH K H  n o n a f l a n o  c j ih u ik o m  M H o ro  B o a a y x a .  B H e  nepeM biH K H  TP-1, 

a  n o 3 * e  TaK xce BHe nepeM biH K H  TP-4 3 a  45 a H e f t  n o c T a B jie H o  537600 m 3 a3 0 T a . 0 /m a K O  

BHflHO, h t o  K poM e KOJiHHecTBa a 3 0 T a  BaacHbiM  cfiaKTopoM  a B jia e T c a  3<})<}ieKTHBHOCTb e r o  

n o aaH H .
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