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MO/IEJIb ITOKAPA B 3AKPBITOM IMOMEIEHUH
HA OCHOBE INOJIHOT O ®AKTOPHOT' O DKCIHIEPUMEHTA

. H. I'yanaa, A. A. Penkac

Heo6x00umo noayuums Ha 0CHOBE AKMUBHO20 NOIHO20 (hAKMOPHOL0 IKCHePUMEHMA Mamemami-
YeCKYIO MOOeb NOJNCApa @ 3aKpblnoM noMeweHuy. Sma Mooeb O0IHCHA onpeoesisims memnepa-
Mypy 8 3aKpblmoM NOMeujeHuu Ha Ha4aneHol cmaouu noxcapa Ha nobom paduyce om o4aza no-
JHcapa u mobotl 8bicome 8 3a8UCUMOCMU OM NOACAPHOL HASPY3KU, NAOWAOU NOANCAPA U BPEMEHU

¢80600H020 20peHUs.

Knwueevie crosa: mamemamuveckas mooelw, nosikcap 8 3aKpolmom nomewenuu, noxkasamenu

menflo,uaccoodueua, IKCnepumeHm.

Jlns co3gaHmMs MCTOJA MPOrHO3MPOBAHMA OC-
HOBHBIX TOKA3ATEICH TENI0MaccooOMeHa B MPOLECcCe
BO3HHKHOBCHMSI MOKAPA B 3aKPBITOM TOMECIUCHHH HE-
00XOAMMO MONYUHTh HA OCHOBE AKTHBHOTO TOJHOTO
(D)aKTOPHOTO IKCHEPHMEHTA MATEMATHUYCCKYH) MO/ICIIb.
Ota MOJAeTb J0/DKHA ONPEAC/ATh TEMNEpPaTypy B 3a-
KPBITOM MOMEHICHHH HA HAYATBHOM CTAHHM MOYKApa Ha
modoM paamyce R OT ouara mokapa u Jro00it BbICOTE
7 B 3aBUCHMOCTH OT MOYKAPHOM HATpy3ku G, miomaau
norkapa Sy 4 BpeMEHH CBOOOAHOIO rOPEHHS T, .

Metoanka moJ00HBIX IKCTICPUMEHTAIbHBIX HC-
Ce/I0BaHMH, MPOBOAMBLIMXCA BO BeepoccuiickoM Ha-
YUHO-HCC/ICA0BATEIbCKOM HHCTHTYTE MOXKAPHOH OX-
PaHBI, ¥ MX PE3YyJbTAThl MPEACTaBJICHBI B padore [1].
PaccmarpuBazioch nmomemeHue pasmepamu 5,8%5.8 M u
BbicOTOI 5,8 M. [lnomane noeepXxHOCTH moja Obuia
paBua 33.64 M, obbeM momcmeHus — 19511 .
CreHbl BbIMOJHEHb! H3 KPACHOTO KHPIHYA HA LEMEHT-
HO-NIECOYHOM pacTBope. Bepxuee nepekprITHE BBINOII-
HCHO B BHJE PAMBI W3 CTAJTbHBIX IIBEIICPOB, 0OIHIO-
BAHHBIX CBEPXY M CHH3Y CTaJbHBIMH JucTamu. [Ipo-
CTPAHCTBO MEJKIY JMCTAMH 3AMOJHCHO MHHEPAJIbHOM
BATOH. DKCNMEPHMEHTAILHOE MOMEIICHHE HMENOo 2 OT-
Bepctisi BeICOTOH 1.1 M. Tawke B momemeHnn Obu10
JIBEPHOC OTBEPCTHE, KOTOPOE MPH MPOBEIACHHH KCIIC-
PHMEHTA 3aKPbIBAIOCh METATHYECKUMH ABEPAMM.

HMcciaenoBanne nMpoBOAHIOCE B ABE CEPHH IKC-
nepuMeHToB. B nepBoit cepHH B KAaYeCTBE MOKAPHOI
HATPY3KHM HCIOJIB30BAIH JPEBECHHY, BO BTOPOH —
OPraHHUYECKOE CTEKIIO.

Iynnaa Iayapa Hukonaesny, JI-p TeXH. HayK,

npod. kapeapbl pyHTaMEeHTATBHBIX UCLMILTHH,
JIbBOBCKMIA TOCY IAPCTBEHHBIM YHUBEPCUTET O€30MAaCHOCTH
HKU3HEACATEILHOCTH, YKpauHa, I. JIbBOB,

e-mail: Idubzh.lviv@mns.gov.ua
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[oproumii MaTcpual CKIaAbIBAICA Ha riathop-
ME BECOB. PACIOJIOAKEHHBIX MO LCHTPY MOMELICHHSI,
JUist padKuraHusi rOPrOYEro MaTepHaaa MCHoib30Ba-
JIHCb TAOJICTKH CYXOTO TOTUTHBA.

Jlas onpeaesiCHUs TEMNEPATYPhbl B MOMCILCHHH
yverpauBaiuch 107 XpoMeab-aaiOMEaeBbIX TEPMONap
(TXA), 62 3 KOTOPBIX HUCTOIB30BATHCh IS ONpeae-
JCHHUS TEMIEPATYPhl HA OrPaKIAFOIIMX KOHCTPYKIH-
ax, 45 — B oObeme nomemeHus. Pacnosiosxkenune TXA
npuBeaeHO Ha puc. 1 u 2. OnbITbl NPOBOAMINCH B
JICTHEE BPEMsA T0ja NPH TEMNEPATYPE BHEIIHETO BO3-
ayxa 17—20 °C u cxopocTu Betpa 1 M/c.

Jlist mpoBeACHMS NOJAHOrO (PAKTOPHOro IKCne-
PHMGHTA HCIOJB30BAJIOCH momemenue Hayuwno-
HCCIIEIOBATENBCKOM TabopaTopHu TOKapHOH 6e30-
NMacHOCTH JIbBOBCKOrO roCyJapCTBEHHOIO YHMBEPCH-
TcTa OC30MACHOCTH JKM3HCACATCIbHOCTH. [Tomemic-
HHE, B KOTOPOM IMPOBOAMJIHCH MCCCI0BAHMS. FOTO-
BHJIOCh HAa OCHOBaHWHM pexomcnaaumiit BHUHIIO [1].
Pa3mepsl nomewmeHus: Bbicota — 2,57 M, ATHHA —
6.33 M, mupuHa — 3.9 M. CTCHBI BBINOJHCHBI W3
KPACHOTO KHPIHYA HA LEMEHTHO-NMECOYHOM PacTBO-
pe. TlepekpbITHE ’KEI€300€TOHHOE, MOKPLITOE H3-
BCCTKOBO-ITHHSHBIM PACTBOPOM.

Kpome 3TOro, Haj ovaroMm moxapa nepexpbi-
THC 3alHIAJI0Ch CJ10CM MHHepélfleOI‘;I BATbl 1NOa
CTANbHBIM JIHCTOM Ha TMiomamn 4 M°. B neBom yIay
NOMCIICHHS PA3MEIAIoCh MPAMOYrOIbHOE OTBEp-
crue paszmepom 1000x1000 mm Ha BbICOTE 1,57 M
s BBIOPOCOB HArpeToro Bo3ayxa. B momemeHuu
OBLI0 IBEPHOE OTBEPCTHE, KOTOPOE NMPH MPOBEACHUH
IKCMEPHMEHTA  3aKPhIBAJOCh  METANLIMYCCKHMH
ABcpbMU. ["OprouMit MaTCpual 3aKJaAbIBAICA HA Bbl-
core 10 cM Ha CHEUHAJILHO MOArOTOBJICHHOM HABECE.
Ilepen Ha4aJOM OMBITA MATCPHAJ B3BELIMBAJICA HA
TexHosecax tuna TB-1-150.

B nomemenun Obu10 pazmemeHo 28 tepmomnap
tuna TXA. Tepmonapst Ne 1—18 u mpoBoaHHKH, CO-
CIMHSBIIHE HX C PEryITOPAMH-IPEoOpa30BaTeIIMH
TEMINEPATYypP. H30JHMPOBAIUCH MUHEPAJIbHON BATOM IS
3auMThl OT HArpeBaHus. CxXeMa pasMCIICHUS TepMoTiap
noKa3ana Ha puc. 3. B Tpex ropH30HTajbHBIX H TPEX
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BCPTHRILIBHBIN MIOCKOCTAN HANOANTCH no Y TNA. 10
CCTh Hil NCPCCCHUCHITTT NI0CKOCTCH no 3 TNA

TarOC PasvCWCHIIC TCPAONAP OO BICHICTCSH
TCM. UTO HCPC: 3 TOUKI BCCTAD MOAHO APOBCCTI
KPUBY 0. Ouar nozapa pasvCuLLIn B npaBoN Kpiii-
HCM ATV MOMCLUCHIS, K KOTOPOMY  Hil WTATHBC

a)

noasoana TNA No |0 KOHTaKTbI TCpyOmap noa-
COCANMHATICH K UCTBIPCA BOCHNMIKIHIIBHBING POTY =
JATOPHBINE TEMCPHTC N TeNMnepaTyp PT- 0102 0 i
HIIN HCMOCPCACTBCHHO Ha TTEOM a3 pernctpaunn
SHAUCHITIT TCNICPATY .
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Pue. 2. Pasvienenie TN 1 odneve novienienng

5 )
1 OROHHLIC OLBRCPC L 2

MCCaCI0BAHIIC NPOBOINIOCH B UCTBIPS TN ¢
NOBTOPACNIOCTBIO OMBITOB 2 pirsi. OOLICE KOINUCCTBO
OMBITOB \POBHs 2~ BapbHPOBITICH MIOLEIL FOPC-
HISL BCIMIIHA MOZKAPHOTT HATPYSKIE 1T BPCM S MPOBC.IC-
HIBE ONBITOB. B KOUCCTBC MOAIPHOIT HATPA 3K MO b=
JOBLHE APCBCCHHY  (COCHY ). KOTOPAsE HAIC.K) C.IC1N HO-
wie nokasarean: O, = 13800-10° Ja/kr: JHHCTIH HO
CROPOCTL  PACAPOCTPAHCHIEE maaNCcHn 1= 0.022 vi/¢:
VACIBHN KO CKOPOCTb BbITOPaHIst 4, = 00143 kr/(v¢)
APeBCCHH \ RIIABIBAKICH  PABHOMCPHBIN  CIOCM  Hi
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Bechl

MOBCPNHOCTIE HatBeC.  [IprHinviaIe \rioBoii nowap
VPOBHIL INICHCHISE (PIKTOPOB NPIBCICHDI B T:10.1

BNOod B MOMCLUCHIIC OCN LUCCTBBSLICH  HCPC
ABCPHOC OTBCPCTIC., KOTOPOC OT HAUATN NOZKAPI 11 10
Cro OKOHUAHIE OBLTO HIKPLITHINL DTO 1B110 BO N OkK-
HOCTH  HCCICA0BATH  HI'KLIBHVIO CHLUIKO N0
TNICHHO MOV MHTD SHIUCHIIC TCMACPATAP B JOHC KOH-
BCKUIOHHOI KOJOHKIL B 30HC NPHAOTOIOMHOTO T PC-
TOFO [130 11 50HC HINOABHOTO NOT0IHOMO BO 31V N
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Puc. 3. Cxema pasmelieHHsA TepMONap B NOMCIICHHH

[Tocne oOpabGaTbiBaHUS PE3yabTATOB MOJIHOTO
(hakTOPHOrO IKCIICPHMEHTA METOJOM MATEMATHYECKOH
CTATUCTUKHU [2] ObL1a MOMyUEHA aCKBATHAA MO KPUTE-
puto duiuepa MaTeMaTHYECKasi MOAEb Ul ONpeaesie-
HUSL TEMIEPATYpPbl B THOOOH TOYKE 3aKPBITOrO MOME-
ICHHS TIPU MOKape:

rae f, , — TeopeTruueckas temmeparypa ropeuus, °C;
G — noKapHas Harpy3ka B OMCIICHHH, KI/M: T, , —
BpeMsi CBOOOJHOTO TOPEHHsA, XB, Z — BBICOTA., HA KO-
TOPOM OMPCAC/SICTCS TCMICPATYpa. M; S, — IUIOMAIb
TMO/KAPA, M, X — PACCTOSIHME, HA KOTOPOM ONpe/es-
ercsi temmeparypa. M. C, — ko3(ummueHT mponop-
LIMOHAJILHOCTH M 00€3pa3MEPHBAHMA COCTABHBIX Jj€-

8 0.28 0.218 1,11640.105:In(z) = 3 0.24 o o g
5T i e tanla T OZm S, = McHTOB Apodu; C,= 0,0172 xB""® kr* m
0
Tabnuua
YpOBHH U3MEHEHUSI (DAKTOPOB
YpoBHH G, xr/m” T, .. MHH R M Z M Sh
(haxTopoB X Inx, % Inx, X In X, X Inx, x In X,
BepxHuii (+) 50 3,9 20 3 7.4 2 2,9 0.9 3,14 1,1
Hyaesoii (0) 40 13 - 3,75 - 1.3 1,9625 -
HwkHuit (—) 30 3.4 > 1.6 0,1 -2.3 0.1 -2.3 0,785 -0,2
PaccMOTpHM  pacnpenesieHHe TEMIEPaTyphl PaccuntaeM 3HAUCHHE TEMIEPATypbl HA BBICOTE

[0 WHPUHE MEPEKPHITHS MOMCIUCHUSA TPH TOKape B
YKHJIOM MOMCIICHHUU MPH BBICOTC MOMCHICHHS 2.5 M.
Paccunraem 3HAYEHHE TEMICPATypbl HAA 04aroM
nokapa, Ha paccrosHuu 0.25: 0.5 1. 1.5u 2 M.
Jlanubie pacueToB H300PaKEHbI HA PHC. 4.

Takke pacCMOTPHM PAaCNpEACICHUE TeMMNepa-
TYPBI MO BBICOTC MOMCIICHHUS MPH MOKAPE B HKHIOM
MOMEIUEHHH HA PACCTOSIHHH 1 M OT ouara moxapa.

80

0.1m; 0,675m; 125m; 1925m 24 m.
pacucToOB H300paKCHBI HA PHC. 5.

CnenoBatebHO, MOJIYYEHHAs MATEMATHYCCKAs
MO/IETh MO3BOJISIET CHPEAC/IATL TEMIIEPATYPY B THOO0H
TOUYKE MOMELICHHS, 4TO JAaeT BO3MOXKHOCTb B
JIAJIbHEHIIEM YUECTh TEMINEPATYPHOC BIMSHHUE MOXKApa
HA CTPOMTCIILHBIC KOHCTPYKIHMH B 3JAAHMAX PA3THUHOTO
HA3HAYEHMS.

JlaHHBIC
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MODEL FIRE INDOORS ON THE BASIS
OF FULL FACTORIAL EXPERIMENT

Gulida E'. N,
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You must get through the active full jactorial experiment mathematical model of fire indoors. This
maodel should define the temperature indoors at the initial stage of fire on amy radivs from the fire
and anv altinide depending on the fire load. the burned arcea and fice time is burning.

Keywords: mathematical model. Jire indoors, indicators of hear and mass transfer. the experiment
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