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PACIMOJNIOXXEHUE B3PbIBO- U NMOXAPOOINACHbIX
YYACTKOB BOJOPOOHO-BO3AYLUHOWN CMECHU
MO BbICOTE KOHBEKTUBHOW KOJIOHKMN,
OBPA3YIOLWENCA HALL NICTOYHUKOM
HATEKAHWUA BOAOPOAA B NOMELLEHUE

MpennoxeHa MateMaTUyeckas MOZieNb pacyeTa pacnpeaeneHns CpeaHmnX Nno CeHeHnto KOHLEHTPaLMM
BO[OPO/1a MO BbICOTE KOHBEKTMBHOW KONIOHKM, 00pa3yoLLencs Hag MCTOYHMKOM ero HaTekaHus B Mno-
MelLleHKe. oka3aHo, YTO Pacxof, BO3yXa, BOBNEKAEMOro B KOMOHKY, onpeaenseTcs C UCNosb30Ba-
HMEM Yrfa NonypackpbITLSA KOMOHKN. V3 aHann3a pe3ynbTaToB COMOCTAaBEHNS pacieToB Mo Npeano-
KEHHOM MOAENN C 3KCNepUMEHTaNbHbIMU AaHHbIMU, NMPUBEAEHHBIMU B IUTEPATYPHbIX UCTOYHMKAX,
nosy4yeHa 3aBUCUMOCTb yriia nonypackpbiTis oT Yncna @pyaa. MNpencraBneHsb! pesynbTaThl YUCTEH-
HbIX SKCMEepMMEHTOB MO OMNpefeneHmto 3aBUCUMOCTEN BbICOTbI Havasa 1 OKOHYaHUS y4aCTKOB KOJIOH-
KW OT YPOBHS UCTOYHVIKA HaTeKaHWs BOAOPOAA, MPUXOASLLMXCA Ha MOXapOo- 1 B3PbIBOOMACHbIe BOAO-
POLIHO-BO3AYLLHbIE CMECK, OT YMca PerHONbACa Ha BbIXOAE U3 OTBEPCTUS, Yepe3 KOTOPOe BOAOPOL,
nocTynaeT B noMelleHue. MokasaHo, 4To npu TypOyneHTHOM pexrmMe UCTEeYEHNs Yron nonypackpbl-
IS KONOHKM 1 Be3pa3mepHble ASMHbI MOXapo- 1 B3PbIBOOMACHOW 30H MPaKTUYeCKM He 3aBUCAT OT
ymcna PenHonbpca.

KnioyeBble cnosa: BOOOPOA,; BOOOPOAHO-BO34YyLIHAA CMeCb, KOHBEKTMBHAA KOJMOHKa, B3PblIBOOMaC-

Has 30Ha; noxapoornacHas 30Ha.
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BBepeHune

IporuosupoBanuio JMHAMKUKH 00pA30BaHUS U Pa3BHU-
THS JIOKATBHBIX TI0’KapO- M B3PBIBOOMIACHBIX 30H B BOIIO-
POIHO-BO3IYITHON cMecCH, 00pa3yroIeiics Ipu HaTe-
KaHUH BOIOPOJA B IMTOMEIICHHE, TIOCBAIICHO OOIBIIOEe
KoJIyecTBO padoT [ 1-9]. OxHako u3-3a CIOKHOCTH MPO-
TEKaIoLINX TYpPOYJIEHTHBIX MPOLIECCOB TEMIOMACCO00-
MeHa 3a/1a4a J0 KOHIa HE pellIeHa.

B cootserctBui ¢ [10] ko3¢ dunueHT yyactus Bo-
JI0OpOJia B TOPEHHH U B3PHIBE MOKET OBITh PACCUYMTAH Ha
OCHOBE XapakTepa paclpeaeiIeHus ra3a B 00beMe oMe-
eHus 1 npuHuMaeTcd Z;, = 1 (mo tabn. A.1 [10]).

[Tpn HaTekaHUM BOJOPO/IA B TOMEIIICHHE IS OTIpe-
JeNCHNS JUTHH YYIaCTKOB KOJOHKH, IPUXOISAIINXCS Ha
TOpIOYHE M B3PHIBOOIACHBIC BOAOPOIHO-BO3AYIIHBIC
CMecH, HEOOXOIMMO pacCUNTaTh KOHIICHTPAMOHHBIC
noyst. B obmiem cirydae aTa 3amaya sIBISCTCS CyIIECT-
BEHHO HECTAIIMOHAPHOW U TpexMepHoi [3] u TpedyeT
YHCIICHHOTO PEIICHHS UCXOTHON CHCTEMBI yPaBHEHUIA.

OpHaKo CyLIECTBYET PsiJi MOACIbHBIX 3a]1a4, U3 KO-
TOPBIX MOKHO aHAUTHYECKH ONPEAETUTh pacrpee-
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JICHNE KOHIEHTPAIMH IPU HATCKaHUU BOAOPOJA B I0-
memnenue. Hanpumep, B padore [ 11] anamurndecku pe-
LI€Ha 3a/1a4a JJ1s1 OJHOMEPHOH CTallOHAPHOW KOHIIEHT-
paumonHo# auddy3un Bogopona B BO3yxe, B cTarbe [12]
— IS CITydast TaMIHAPHOH HIH TYpOYIICHTHOM KOHBEK-
UM Ha TOPU30HTAIIBHON TTOBEPXHOCTH, Yepe3 KOTOPYIO
HaTeKaeT BOJOPOI, TIPH €€ 0OIyBe IIOTOKOM BO3IyXa.

B Hacrosmieii paboTe paccMaTpuBaeTCs MOACTbHAS
3aa4a pacupoCTpaHEeHUS BOIOPOAA B 00JIaCTH KOHBEK-
THUBHOH KOJIOHKH, 00pa3yronIeiicst HaJl ICTOYHUKOM €T0
HATEKaHWS B TIOMEIICHHUE.

B otniume ot padotel [1], T1e B ypaBHEHUH U3MEHE-
HUSI pacxo/ia BOIOPOAHO-BO3AYIITHON CMECH 10 BBICOTE
KOHBEKTHBHOM KOJIOHKHU PACXOJ BO3IyXa, BOBICKAEMO-
TO B KOJIOHKY, OTIPEJICNIICTCSI C MCIIOIB30BAHNEM dMIIH-
pHUYECKOTo Ko3(h(HUIMEHTa MOAMEIINBAHN, B aHAIO-
TUYHOM ypaBHEHUH B HACTOSAIICH CTaThe 3aJ]aeTCs Yol
MOJIyPaCKPBITUS KOJOHKH.

B pabote [2] Taxxke paccmarpuBaeTcst MOAOOHAs
3aJja4a, HO TIPU €€ PEUICHUH HE YYUTBIBAETCS IOJICOC
BO3/yXa B KOJIOHKY.
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Puc. 1. YcnoBHas cxema ra3oiMHaMU4eCKON KapTUHBI IIPU Ha-
TEKaHUH BOJIOPO/Ia B IOMEIIEHHE: /| — OTBEpCTHE; 2 — KOHBEK-
THBHAs KOJIOHKA

MocTraHoBKa 3apayun

VYcenoBHas cxeMa ra3oJHHaAMUIeCKOil KapTUHBI IPH
HaTeKaHUM BOAOPOJAA B MOMELIEHHUE MIPEACTABICHA Ha
puc. 1. Ha pucyHKe npuHSTHI CIIe Iy oHe 0003HAUSHHS
Z — KOOPJMHATa BAO0Jb BBICOThI KOHBEKTHBHOM KOJIOH-
KU, OTCUUTBIBAEMAasi OT yPOBHS BBIXOAHOTO CEUSHHUS OT-
BEPCTHUS, YEPE3 KOTOPOE BOAOPOJ MOCTYIIAET B IIOME-
IEHHe, M; Y — YTOJI MOTypPacKPBITHS KOHBEKTHBHON
KOJIOHKH, rpaj; G, — MAaccoBBI pacxoj] BOAOPOJa,
IIOCTYIAIOIIETO YePE3 OTBEPCTUE B MOMEILEHHE, KI/C;
G, — MaccoBBIii pacxoj BO3yXa, MOAMEIINBAIOIIETO-
Cs1 B KOHBEKTHBHYIO KOJIOHKY, KI/C; d — AHaMeTp OT-
BEPCTHUS, YEPE3 KOTOPOE BOAOPOJ MOCTYIIAET B IIOME-
LieHne, M; i 1 h, — JIMHA COOTBETCTBEHHO M0XKapo-
omacHoro (X <X, <Xp,) u B3pbIBOONAcHOro (X, <
<X, <X,,) y4acTKOB KOHBEKTUBHOH KOJOHKH; X —
CpeHsIs 110 ONIEPEYHOMY CEYEHHIO KOJIOHKHU Ha BBICO-
T€ Z MacCOBasi KOHICHTPALKs BOAOpoaa; Xy u X —
HIDKHUH 1 BEpXHHUI KOHIEHTPAILIMOHHBIE ITPE/IEIbI I0-
PEHHUS COOTBETCTBEHHO; X,; M X,, — HMKHUH U BEpX-
HHII KOHIIEHTpPALlMOHHbIE TpeJesbl AETOHALUH COOT-
BETCTBEHHO.

UYepes orBepcTre / NPOUCXOTUT HOCTYIIIEHUE BO-
Jopoza ¢ pacxonoM G, B3 eMKOCTH B momemenue. [lox
JeicTBUEM MOIBbEMHBIX CUII U Iepenaja JaBlIeHuil B
€MKOCTH C BOIOPOIOM U IIOMEIIECHHN HaJl HCTOYHUKOM
HaTeKaHHs 00pa3yeTcs KOHBEKTHUBHAS KOJIOHKA 2, B KO-
TOPYIO TIOAMENINBAETCS OKPYKAIOIUH BO3IYX C IEpe-
MEHHBIM 10 BBICOTE Z pacxoioM G,,.

MaTtemaTun4yeckas mopesnb

PaccmarpuBaem TeueHHe BOLOPOAHO-BO3AYIIHOW
CMECH BHYTPH KOHBEKTHMBHOM KOJIOHKM KakK CTallMO-
HapHOE, OTHOMEpPHOE 1 n3oTepmuieckoe. [[puanmaewm,
YTO B Ka)KJIOM CEUEHHUU KOJIOHKH MapaMeTpbl ra30BOi
CMECH 33/Ial0TCSl OCPETHEHHBIMH 10 CEUCHUIO 3HAUe-
HUSMUA.

MaccoBsiit pacxox G (Kr/c) BOZOPOIHO-BO3IYII-
HOW CMECH, MPOXOJSMIEH yepe3 NONepevyHOe CEUeHUE
KOHBEKTHBHOM KOJIOHKH Ha BBICOTE Z, OPEAEIISIETCS KaK

G:Gh+Ga:mezE (1)

TJe p,, — CPEAHAS INIOTHOCTh BOJOPOAHO-BO3AYIIHON
CMECH Ha BBICOTE Z, kr/™m° ;
W, — TIPOEKIUS CPEAHEH CKOPOCTH Ha OCh Z Ha BEI-
coTe z, M/c;
F — mmomaap nornepeyHoro ceYeHus KOJIOHKH Ha
BBICOTE Z, M°.
MaccoBblii pacxon G MOXKHO TakXe MPEJCTABUTh B
BHJIE:
G= Gh /Xh. (2)

IInomanw MOMNEPEUYHOTO CEYCHM S KOJIOHKH B (bopMe
Kpyra Ha BBICOTC Z COCTABJISCT:

F=mn(d/2+ztgy)" 3)
YpaBHEHHE IBUKEHUS B OJTHOMEPHOM CTallMOHApP-

HOM cllydae IpH NepeMEHHON TUIOMIA U TIOTIEPEYHOTO
CeueHHUs KOJOHKH uMmeeT BUx [ 13]:

d/dz (p,, . F + pF) = p (dF /dz), 4)

TAC p — MaBJICHUE BO3yXa Ha BBICOTEC Z, Ila.
FpaI[I/ICHT JaBJICHUA 110 BBICOTC

dp/dz = -p, g, )
IJie p, — IIOTHOCTh BO3AYXa, KI/M;
g — YCKOpEHHE CBOGOIHOTO TaeH s, M/C.
Hcrnionb3ys ypaBHEHHE COCTOSTHHS BOJOPOAHO-BO3-
JyIHoM cMmecu [14] 1 BeIpa3uB ra3zoByI0 MOCTOSTHHYIO
CMECH Uepe3 MaCCOBbIE KOHIIEHTPALIMH KOMITOHEHTOB [ 14],
muddepeHnnanbHoe ypaBHeHHE (4) B ClTydae IOCTOSH-
CTBa TEMIIEPATyphI U JIABJIICHHSI CMECH C UCTIOJIb30BAHH-
em ypaBHerui (1)—(3) u (5) MOXKHO ITPUBECTH K BUILY:

dXx, [ B }
= _pa x
dz Xy (W, —Hp) + 1y,
g(d/2+ ztgp*
Alp, —py, + 21,/ X, 1

2ty (g — k) X — 1y
(d/2+ ztgy) [m, — 1y + 21, /X, ]

L 2po(d/2+ ztgy) tgy X;
Al =y + 20, /X, 1 7

e B — pa3MepHBIi mapamerp, Kr2/(M*KMOJIB);
B = Pouhua/(RpT);
Py — AaBIeHHE Bo3myxa Ha BeicoTe z = 0, Ila;
U, M, — MOJIIPHBIE MACCHI COOTBETCTBEHHO BO3MTY-
Xa ¥ BOJIOPOAA, KI/KMOJIb;

(6)

R, — yHuBepcanbHas rasosas [OCTOSHHai,
Jx/(kmonb-K);
T — Temmneparypa Bo3nyxa, K;
G2
- 3 2. 4 _ Y
A — pa3MepHbIii mapaMeTp, M "KMOJIb/Cc™; 4 = -
n°B
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Puc. 2. 3aBUcUMOCTb yIjla MOJIypacKpbITHsI KOHBEKTUBHOM KO-
noHKH OT yncia Opyna

Hduddepenmmansaoe ypaBHeHne (6) pemieHo guc-
JeHHbIM MeToZioM PyHre — KyTtTta 4-ro nopsijaka TO4YHO-
ctu [15].

PEByH bTaTbl TECTOBbLIX pac4eToB

Jist onipenieneHus 3apaHee HEM3BECTHOTO YIia IOy~
PaCKpbBITUA KOHBEKTUBHOM KOJIOHKH, BXOOAIIETO B 211/1(1)-
(hepeHnmanbHOE ypaBHeHME (6), ObUTH IPOBEICHBI TEC-
TOBBIC PACUECTHI.

Yrouy monoupascs Takum 00pa3zom, 4ToObI PH pe-
IIEHUH ypaBHEHUs (6) Ha9ao moXapooIacHOTO yJyacT-
Ka KOHBEKTHBHOW KOJIOHKH COOTBETCTBOBAJIO IKCIICPH-
MEHTaJILHBIM JIaHHBIM [2].

IIpu sTOM B cootBeTcTBUU ¢ padboToii [16] (mepe-
BOJIs1 00BEMHBIE JIOJTH BOIOPOIa B MaCCOBBIC)

X =0,0029; X, =0,164; X, =0,0149; X, =0,087.
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Puc. 3. 3aBucumocTh 6e3pasMepHON KOOPIMHATH &, 110 MOTIE-
PEYHOTO CEUEHHMS KOJIOHKH, B KOTOPOM CPEIHSSI MaccOBasi KOH-
LEHTPALMS BOJOPOJA PaBHA BEPXHEMY KOHLCHTPALIMOHHOMY
npezeny ropeHus, ot uncia PeitHombaca Re: Re = pj, wd/y;
pj — IUIOTHOCTH BOJOPOJA HA CPE3e OTBEPCTHSA, KI/M’; Lij, —
KO PUIMEHT KHHEMAaTHIECKON BS3KOCTH BOIOPO/A, Kr/(M-c);
&2 =2p2/d; 2 — KOOPIMHATA [0 OCH Z 10 TIONIEPEYHOIO CeYe-
HUs1 KOJTIOHKH, rie X, = Xp)

Ha puc. 2 npencrasieHa 3aBUCUMOCTb YIJIa MOJTY-
PACKpPBITUSI KOHBEKTUBHOM KOJIOHKH OT uucia Ppyna
(Fr = w02 / (gd), roe w, — BepTHKaJIbHasI MIPOSKIHS CKO-
pocTtH Boopoa Ha cpese otBepeThs / (em. puc. 1), m/c),
MPEICTABICHHOTO B JIOTapH()MUUECKON KOOPIHHATE.

U3 puc. 2 BUAHO, 9TO BENIWYHHA ¥ B TypOYJICHTHOU
oOnactu TeueHus HaxoAauTcs B mpenenax 10—-17°, uro
COOTBETCTBYET SKCIIEPUMEHTAIbHBIM JAHHBIM I10 YTy
MOJYPACKPBITHSI KOHBEKTUBHOM KOJIOHKHU MPH MOXKape
[17] u pacupocTpanenuu Bogopona [18].

Pe3synbTathl pacyeToB

[Ipu pemrennu ypaBHeHHS (6) HCIIOJIB30BAIHCH
3HAUEHHUS YIJIa TTOTyPaCKPBHITHS KOHBEKTHBHOM KOJIOH-
KH, TIOJTY4YEHHBIEC U3 TECTOBBIX PACUETOB (CM. puC. 2).

Ha puc. 3—6 npeacraBiieHbl 3aBUCUMOCTH Oe3pas-
MEPHBIX BBICOT IOIIEPEYHBIX CCUCHUH KOHBEKTUBHON
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Puc. 4. 3aBucumocTh Oe3pasMepHON KOOpAMHATHL &y 110 MoTe-
PEYHOTO CedeHHs KOJTOHKH, B KOTOPOM CPEIHSAS MaccoBast KOH-
LEHTpAIsI BOAOPO/Ia PaBHA HIDKHEMY KOHIICHTPALIOHHOMY TIpe-
Aelty Topenus, OT yucna Peinonbaca; &y = 2y /d; zp — Koopau-
HATa 110 OCH Z JIO TIONEPEYHOTO CEUEHHs KOJIOHKH, rie Xj, = Xy

2‘;seZ 1

o © ¢
o8

T T T T 1
0 10000 20000 30000 40000 Re
Puc. 5. 3aBucumocts 6e3pa3mMepHOi KOOPIUHATE &, 710 TIOTIe-
PEYHOTO CeYeHHs KOJTOHKH, B KOTOPOM CPETHSS MaccoBast KOH-
HIEHTPaIMs BOJOPO/Ia PaBHA BEPXHEMY KOHIIEHTPAIIHOHHOMY Ipe-
JIeTTy AeTOHALMH, OT yrcna PeliHonbca; &,y = z,,/d; 2,5, — KOOp-

JIMHATAa [10 OCH Z JI0 IOTIEPEYHOT0 CEYEHHs KOJIOHKH, TAe X}, = X,
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Puc. 6. 3aBucumocts 6e3pa3MepHON KOOPANHATHI &,y 10 MOMe-
PEYHOTO CEUYeHMs KOJIOHKH, B KOTOPOM CPEIHSS MacCcOBasi KOH-
LEHTpaLHs. BOJAOPOJA PaBHA HIKHEMY KOHLEHTPAILlMOHHOMY
npeeny AeToHauuy, ot yucna Peitnonbaca; &, = z,/d; z,) —
KOOp/MHATA TI0 OCH Z J0 HOIEPEYHOr0 CEUCHUs KOJIOHKH, IJIe
Xh :Xel

KOJIOHKH, OTPaHUYMBAIONINX TTOKAPO- U B3PHIBOOIIAC-

HBIC YIaCTKH BOIOPOTHO-BO3IYIITHON CMECH.
3aBHCHMOCTH O€3pa3sMEPHBIX UTHH MOKapo- U B3PbI-

BOOTIACHBIX YYaCTKOB BOJIOPOIHO-BO3IAYIIHOW CMECH,

HaXOJISIIEHCs BHYTPU KOHBEKTHBHOM KOJIOHKH, TIPHBE-

JICHBI Ha puc. 7.

W3 puc. 3—7 BuaHO, 4TO:

e npustamuHapHoM (Re < 2300) u nepexonHom (2300 <
<Re< 104) peXuMax UCTEUEHHUs CTPYH BOAOpPOAA
U3 oTBepCTUA Oe3pa3MepHble KOOPAUHATHI 1O BbI-
COTE MIOKAPO- U B3PBIBOOIIACHBIX Y4aCTKOB KOHBEK-
TUBHOW KOJIOHKH CYIIECTBEHHO 3aBUCST OT 4HCIIa
Peiinonbca;

o npu TypGyneHTHOM pexumMe uctedenns (Re > 10%)
MPOMCXOINT CTAOMIM3ANUS PACIIONOKEHISI U Pa3-
MEpOB ITOXKaPO- U B3PHIBOOTIACHBIX YUACTKOB.

B cnyuae TypOyneHTHOTO pekuMa UCTEUCHUS 0e3-
pa3MepHast [UIMHA TTOKapOOTIACHOW 30HBI COCTABIISET
&= h,/d=141+167, a Ge3pasmepHas JUIMHA B3PbIBO-
OIacHOM 30HBI — &, = h,/d = 25,1+28,7.
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Puc. 7. 3aBucumocty Ge3pa3MepHBIX UTHH MOKAPOOTIACHBIX (/)
U B3pBIBOONACHBIX (2) y4aCTKOB BOJOPOIHO-BO3IYIITHOM CMECH,
HaXO/IWEHCs BHYTPH KOHBEKTHBHOH KONOHKK: [ — &= h//d,
2—&=h,/d

BbiBOAbI

BespazmepHble pazMephl B3pBIBO- U ITOKAPOOITIACHBIX
30H BOAOPOHO-BO3/YIIHONW CMECH MO BHICOTE KOHBEK-
THUBHOU KOJIOHKH, 00pa3yomiencs HaJ HCTOYHUKOM Ha-
TEKaHUs BOAOPO/AA B IOMEIICHUE, a TAKXKE YTroJl Oy~
PaCKpPBITHSI KOHBEKTUBHOW KOJOHKH MTPH JJAMHHAPHOM
Y [IEPEXOTHOM PeKMMax TeUSHUs Ha BBIXOJE U3 OTBEP-
CTHS, Yepe3 KOTOPOE BOJOPO/] IIOCTYTIAET B HOMEIICHHE,
CYIIIECTBEHHO 3aBUCST OT pacxo/ia BOAOPO/a M SKBHBA-
JICHTHOTO TUaMeTpa BBIIIEYKA3aHHOTO OTBEPCTHSL.

[Tpu TypOyIIeHTHOM peKUME UCTEUeHHUS Oe3pa3zmep-
HBbIC Pa3Mephl BBIIICYKA3aHHBIX 30H U yroj MOJIypac-
KPBITHS KOHBEKTUBHOH KOJIOHKH MPAKTUIECKH ITOCTO-
STHHBI.

st Gojyee TOYHOI OIIEHKH PacrpoCTpaHEHUS BO-
JOpOZia B KOHBEKTHBHOM KOJIOHKE HEOOXOMMO YIHUTHI-
BaTh TPEXMEPHYIO HECTAIIMOHAPHYIO KOHBEKIIHIO, BO3-
HUKAIOIIYIO TIPH MCIIAPEHUH BOIOPO/A B MTOMEIICHHE,
HaIpuMep, 0 METOJy pacueTa, peiokeHHOMY B [3].
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ABSTRACT

Introduction. During leakage of hydrogen in the room convection column is formed over the source
of leakage under the influence of buoyancy forces and the pressure drop between ones in the vessel
with hydrogen and in the room. Ambient air is mixed with hydrogen unevenly along vertical axis of
the column.

To determine the lengths of the column sections, falling on flammable and explosive dangerous
hydrogen-air mixtures, it is necessary to calculate the concentration field. In general, this problem is
highly unsteady and three-dimensional and requires a numerical solution of the original system of
equations.

In this paper, we consider a model task of hydrogen concentration distribution in the area of
the convective column formed over the source of leakage.

Materials and methods. There are used methods of gas dynamics and heat and mass transfer for
calculating the parameters of the gas mixture during free convection.

Theory and calculation. A physics and mathematical model for calculating the distribution of
average concentrations of hydrogen in the cross section along the height of the convective column
during free convection is proposed.

The flow of the hydrogen-air mixture inside the convection column is considered as a steady,
one-dimensional and isothermal one.

Air flow involving in the column is determined by using the half-angle of column expansion.
In similar articles air flow is calculated using the empirical coefficient of flows mixing.

Results. The dependence between the half-angle of convective column and the Froude number is
obtained from comparison the results received by using the proposed model with the experimental
data presented in the literature.

There are presented the results of numerical experiments to determine the dependence between
the heights of start and end points of the column falling on flammable and explosive hydrogen-air
mixtures, and Reynolds number. The turbulent and laminar flow regimes at the exit of the hole through
which hydrogen is supplied to the room are considered.

Discussion. In laminar and transitional flow conditions at the exit of the hole through which
hydrogen is supplied to the room, the half-angle of the column and the dimensionless length of fire and
explosive dangerous zones of the column substantially dependent on hydrogen flow rate and the equiva-
lent diameter of the above mentioned hole.

In the case of turbulent regime above mentioned parameters practically does not depend on
the Reynolds number.

Conclusions. In turbulent conditions the dimensionless sizes of fire and explosive dangerous
zones and the half-angle of the convection column expansion are practically constant. For a more
accurate assessment of the spread of hydrogen in the convection column it must take into account the
three-dimensional non-stationary convection that occurs when leakage of hydrogen in the room takes
place.

Keywords: hydrogen; hydrogen-air mixture; convective column; explosion dangerous area; fire dan-
gerous area.
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