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PE3IOME

BBeaeHue. B ctatbe npuBeAeHbl 3aKOHOMEPHOCTU PAcnpeAeneHUs YacTuL, GpakLUuii OrHeTyLlallero nopoLwkxa B
nonepeyHbIX CEUEHUAX MOAEAMPYEMOTO HEPETYAMPYEMOTO HECTALMOHAPHOIO ra3oBoro notoka. OnpeaeneHo pac-
CTOSIHWE OT Cpe3a OrHETYLUUTEAS AO MECTa, FAE NMOTOK HanboAee CTabUAEH MO COAEPXXaHWIO B HEM YacTWL, OTHETyLLa-
Liero nopouika. PaHee B paboTtax yxe UCCAEAOBAAUCH GUBMKO-XMMUUYECKWE CBOMCTBA OrHETYLLALLMX MOPOLLKOB,
6bINO CMOAEAVPOBAHO ABWXEHWE YacTu1L, MOPOLLKa B NMOTOKE M ONPEeAeAeHO BAUSIHWE GPaKLUMOHHOrO coctaBa no-
pollka Ha ero orHeTyllalllytdo cnocobHOCTb, HO pacnpeAeAeHne dpakLUmid NOPOLLKa NpPU ero ABUXEHWU B ra3o-
NOPOLLKOBOM MOTOKE He paccMaTpUBaAoCh. Lieabto HacTosiLLen paboTbl ABASIETCS MOUCK CNOCOO0B NOBbILLEHUS 3¢-
HEKTUBHOCTH MOPOLLIKOBbIX OTHETYLLUTEAEH NYTEM PETYAUPOBAHUS PacnpeAeneHUs dpaKLUmii MOpOoLLKa B HECTaLMO-
HapHOM ra3oBOM MOTOKE.

Matepuanbl U MeToAbl. YCTaHOBKA AASl 3KCMEPUMEHTAABHOIO MCCAEAOBAHMA COCTOUT M3 KOOPAMHATHOMO CTOAQ,
NMAOCKOCTbIO OPUEHTUPOBAHHOIO NMEPNEHAMKYASIPHO K HanpaBAEHWIO ABMXKEHMA ra3onopoLlKOBOro notoka. CTon
OCHallleH cOopHUKaMK, KOTOPbIE MO3BOAAIOT yAaBAMBATL MPOObI MOPOLLKA B KOHTPOABHbIX TOUKaX NonepeyHoro ce-
yeHusi NoToka. B KauecTBe MOAEAU OrHeTyLlaLLEero NopoLlka B 3KCNepuMeHTe MCNOAb30BaAU COAb NOBAPEHHYO
NMULLEBYIO, XapaKTepPUCTUKK KoTopol cootBeTcTBytoT FOCT P 53280.4-2009. KoopAMHATHBbIN CTOA yCTaHaBAMBaAAK
nocAep0BaTeAbHO Ha paccTosiiumn 500, 750, 1000 1 1250 MM OT cpesa OrHeTyLuMTeAs. 3aTeM HaBECKY COAU C U3-
BECTHbIM d)paKLI,VIOHHbIM COCTaBOM NopaBaAUM MOAEABHO OTHETYLLIUTEAA Ha KOODAMHaTHbII‘;I CTOA U OT6VIpaAVI 3aAep-
XaHHble Npobbl NopoLika. MNocAe 3TOro onpeAensiAu Maccy M GPaKLMOHHBIN cOCTaB NPO6, YAOBAEHHbIX KaXAbIM
c60pHUKOM. M0 MX COAEPXKAHUIO CYAMAU O CTaBUABHOCTH PacnpeAEAEHMs YacThL, B ra30BOM MOTOKE C NMOMOLLbIO CTa-
TUCTUYECKOro aHaAM3a (no kputeputo duwepa).

BbiBOAbI. YCTAHOBAEHbI U @aHAAUTUYECKU OMNMCaHbl 3aKOHOMEPHOCTU pacrnpeAeAeHUsl YacTULL, Pas3AnYHbIX dpaKLmi
OrHEeTyLIaLLEro NOPOLLKA B MOMNEPEYHOM CEYEHWUU HEPETYAUPYEMOrO HECTALMOHAPHOIO ra30BOro NoToKa, KOTopble
MOTYT 6bITb MCMOAB30BaHbI MPU NMOUCKE CNOCOB0B PEryAMpoBaHWsA GpakLMii OrHETYLLALLErO NOPOLKa B NpoLecce
TylWEeHUA o4ara noxapa. HaM60/\ee npeACTaBUTEAbHbI U CTa6VIAbeI Mo TOYHOCTH (I'IpaBVI/\bHOCTVI 1 Npeun3noH-
HOCTW) pe3yAbTaTbl COAEPXaHUA GpaKLmii NOPOLLIKa B CEYEHUN HECTALLMOHAPHOMO ra30BOro NOTOKa Ha PacCTOAHNUM
1000 MM OT cpe3a OTHETYLIWUTEAS, YTO HEOBXOAMMO YUMTbIBATb NPK NMPOBEAEHUN AAABHEWLLIMX UCCAEAOBAHWNA.

KAtoueBble cAOBa: MOPOLLKOBOE MOXapoTyLleHue; I'IOpOLLlKOBbIVI OTHETYLLUTEAb; MOAEAb OTHETYLUUTEAS; dpaKLm-
OHHBbIV COCTaB; MOAEANPOBaHME ra3ornopoLLIKOBOro noToka.
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ABSTRACT

Introduction. The article presents the regularities of particles distribution of fire extinguishing powder fractions in
the cross sections of the simulated unregulated non-stationary gas stream. The distance from the fire extinguisher
cut which the stream is most stable in terms of the content of fire extinguishing powder particles is determined.
There are works in which the physical and chemical properties of fire-extinguishing powders are considered, the
movement of powder particles in the stream is modeled, the influence of the fractional composition of the powder
on its fire-extinguishing capacity is determined. At the same time distribution of powder fractions during its move-
ment in gas-powder stream is not considered. The purpose of the present work is to find ways to improve the effici-
ency of powder extinguishers by controlling the distribution of powder fractions in a non-stationary gas stream.
Materials and methods. Experimental study installation consists of coordinate table oriented perpendicular to
gas-powder stream direction. The table is equipped with collectors that allow to collect powder samples at control
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points of flow cross-section. Food sodium chloride (further — salt) was used in the experiment. Its characteristics
correspond to GOST R 53280.4-2009 and allow to apply it as a model. The coordinate table was installed sequen-
tially at a distance of 500, 750, 1000 and 1250 mm from the fire extinguisher cut. Next, a shot of salt with a known
fractional composition was supplied with a fire extinguisher model to a coordinate table and the retained powder
samples were taken. The mass and fractional composition of the samples collected by each collector were then
determined. Stability of the particle distribution in the gas stream by statistical analysis (by Fischer’s criterion) was
measured for their content.

Conclusions. Regularities of different fire extinguishing powder fractions distribution in cross section of non-regu-
lated non-stationary gas stream are established and analytically described. These regularities can be used in find-
ing ways to regulate fire extinguishing powder fractions during fire extinguishing. The most representative and
stable in accuracy (correctness and precision) results of powder fractions content in the section of non-stationary
gas stream at a distance of 2000 mm from the fire extinguisher cut. This should be taken into account in further re-
search.

Keywords: dry-chemical fire extinguishing; powder fire extinguisher; fire extinguisher model; fractional composition;
gas powder stream modelling.
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BBepeHue

MW3Bectro, uto orrerymarmas crmocoGHOCTH TTOPOIITKA 32~
BHCHT OT €r0 (PU3HKO-XUMHUYECKHX CBOMCTB [1-3], B ua-
CTHOCTH OT (PPaKIIMOHHOTO COCTaBa. JTa CHOCOOHOCTh
BO3pAcTaeT C YBEJIMUYEHUEM YIEJIbHOM IUIOMaau Io-
BEPXHOCTH OTHETYIIAIETO MTOPOILKA.

O¢ddexr nornomnieHus Tema YacTUIaMU OPOIIKa
IpU TYIIEHUH OYara nokapa noapoOHO HCCIIEeIOBAH B
[4-7]. OxcniepyuMEHTaJIbHO YCTAHOBJIEHO, YTO CYLIECTBY-
0T 3aTPYHEHMSI B IOCTABKE MEJKUX (Ppakiuii K oyary
noxapa. Kpymusle sxe ¢ppakiun o6ecreduBaroT 00b-
IIYIO JUTHHY CTPYH MOPOIIKA, HO 00J1a1a10T CPAaBHUTEIb-
HO HHM3KOW OrHeTymamiel crocoonoctero [8—11]. Yera-
HOBJICHO TaK’ke, 4TO JUIS TYIICHHUS MoXkapa Hanbomee
OTITUMAJIbHBIMH SBILTIOTCS (PPAKIINH CPETHETO pa3Mepa.

Agrtopami [ 12] onpenienieHpl TpaHyIOMETPUIECKIE
XapaKTePUCTUKHU MPEACTABICHHBIX HAa PHIHKE OTHETY-
mIanmmx mopomkoB. [IpoBeneHo MaremMaTHIeCKoe MO-
JIeITMPOBaHUE ABMKEHHS YaCTHLL B Ta30IIOPOIIKOBOM I10-
Toke [ 13] 1 B iceBnooxmkeHHOM cioe [14]. B aTux pa-
00Tax yuTeHbI COYIapEHUs YaCTUI] U B3aUMOJICHCTBHE
UX C Ta30BbIM ITOTOKOM 0e3 pa3ieneHus Ha GpaKiuH.

B[3, 15, 16] uccienoBana quHaMUKa JIBHKEHHS 4ac-
THUI] OTHETYIIAIIETO MTOPOIIKa K 04Yary rmoxapa mpH mo-
Jlade ¢ TIOMOIIBI0 MOAYJIBHBIX YCTAHOBOK IMOPOIIKOBO-
ro nokapotyureHus. [Ipu Takom crioco0e mo1auu moToK
MOPOIITKA HAIMPABIEH B CTOPOHY, MPOTHBOIIOJIOKHYIO
JBIDKCHHUIO KOHBEKTHBHBIX Ta30BBIX TIOTOKOB OT OdYara
no)kapa. YCTaHOBIIEH MHHUMAJbHBIA KPUTHUECKHI
JIUAMETP YaCTHUIIBI, IIPH KOTOPOM OHa He OyzieT oTOpo-
IIeHa BOCXOISAIIMMH KOHBEKTUBHBIMH ITOTOKAMH.

ABtopamu [17] uccre0BaHo pactpeieneHue Gppakx-
IUiA IIOPOIIIKA B HECTALMOHAPHOM I'a30BOM oToKe. Ha-
BECKY OTHETYLIAIEro NOPOLIKa C IOMOIIbIO PYYHOTO
OTHETYIIMTENS M0aBajk Ha NMPEABApUTENILHO pa3io-
JKeHHbIE TIOJIOKKH U3BECTHOM Macchl M pazmepa. [locne
MOJTHOTO OCAX/ICHHUS YACTHIL KQXKIYIO MOJJIOKKY B3Be-
[IMBAJIU U CTPOWIIU TPAaHUYHBIC TUHUH PACTIPEACTICHHS

(pakuuii mopoIIKa B HECTAIHOHAPHOM I'a30BOM I1OTO-
ke. OTMeTuM cpasy, 4To IpeIoKeHHbIH B [17] ciocod
CIPaBEUIUB TOJIBKO JUIl CYMMAapHOI Macchl (ppakIuid,
OCEBILHX B [1ONIEPEYHOM CEYEHNH IIOTOKA, 1 HE JIaeT BO3-
MO>KHOCTH OIIPEACIINTD pacipe/ielIieHUe YaCTHIL B Kax-
JIOM ero To4Ke.

B macToseit paboTe mccienoBaHO pactpeaeicHe
Pa3MMIHBIX (PpaKInii TOPOIIKA B TIOIIEPEIHOM CCUCHUH
HECTaIIMOHAPHOTO F'a30BOT0 ITOTOKA B IIEJISIX TIOMCKA CTI0-
co0OB MOBBIIIICHUS 3PPEKTUBHOCTH MPUMEHEHHS 10~
POIIKOBBIX OTHETYIITHTENICH.

MaTtepuanbl 1 MeTOAbI

MeTtonrka TPOBEICHUS DKCIIEPUMEHTOB OIMCaHa
Hamu B [18]. Pacnpenenenne Macchl 4acTUI[ OTHETY-
IIAIIETO TOPOIIKA B MOMEPEYHOM CEUCHUN HECTALNO-
HApHOTO ra30BOT0 ITOTOKA CMOJICITUPOBAHO C TOMOIIIBIO
YCTaHOBKH, CXEMaTUYHO IIPEACTaBICHHOM Ha puc. 1.

YcTaHOBKa COCTOUT M3 KOOPAMHATHOTO CTOJA /, OC-
HAIICHHOTO COOPHUKAMU MTOPOIIKA 2, pa3MEIIeHHBIMHU
B CKBO3HBIX OTBEPCTHAX CTOIa. Marepual ThUTbHBIX TOp-
IIEBBIX TIOBEPXHOCTEH COOPHHUKOB obOecreunBaeT Oec-
MIPEISATCTBEHHOE MIPOXOKICHHUE ra30BOTO TIOTOKA U 3a-
Jep KUBAET YaCTHIIBI TOPOIIKa. BXomp! 3 cCOOPHUKOB mo-
POIIIKa Ha KOOPAMHATHOM CTOJIE BBICTYIIAIOT B KAYECTBE
KOHTPOJIBHBIX TOYCK MPH OMPEIACICHUN MACChI YaCTHI]
Pa3INYHBIX (PpaKIHii OTHETYIIANIETO TOPOIIKA.

B kadecTBe MOzeNM OTHETYIIANIETO MOPOIIKA MTPH
MPOBEACHHIH SKCIIEPUMEHTA HCTIOIB30BaHA COJIb MHIIIC-
Bas rmoBapeHHas mo TY 9192-001-90844204-2011 (na-
nee — coub). PpaKIIHOHHBIN COCTAaB COMH OTPENIEICH
HaMH CUTOBBIM aHAIH30M (Ta0JI. 1) METOIOM PYyYHOTO
npocena [19].

[Ipoananu3upoBaHbl XapaKTEPUCTHKH OTHETYIIA-
LIUX TOPOIIKOB, TPEOOBAHMUS K KOTOPBIM ITPEACTABICHBI
B 'OCT P 53280.4-2009 “YcTaHOBKHM MOKAPOTYILICHUS
aBToMaruueckue. Orxerymanye Berectsa. Yacts 4. Ilo-
POIIKH OTHETYyIIAIIKE 00111ero HazHaueHust. O0mue Tex-
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Puc. 1. Cxema yCcTaHOBKH, MOJICIUPYIOLIEH pacripeieneHue orHe-
TYIIAIIEro MOPOIIKA B HECTAIIMOHAPHOM I'a30BOM IOTOKe: [ —
KOOpPAMHATHBIH CTO; 2 — COOPHHKH MOPOIIKA; 3 — BXOJBI cOOp-
HUKOB ITOPOILIKA; 4 — U3MEPUTENIbHAS JIMHEHKa; 5 — MOJIENb OTHE-
TYHMIUTENS; 6 — MOTOK YaCTHI TOPOILKA; 7/ — rPaHUYHbIE TUHUN
pacrpe/eneHus pa3InuHbIX Qpakui mopoka

Fig. 1. Scheme of the installation simulating the fire extinguish-
ing powder distribution in the non-stationary gas stream: / — co-
ordinate table; 2 — powder collectors; 3 — inlets of powder col-
lectors; 4 — measuring line; 5 — fire extinguisher model; 6 —
stream of powder particles; 7 — boundary distribution lines of
various powder fractions

HUYECKHE TpeOOBaHMS M METO/IbI HCTbITaHmii . Ha nBu-
JKCHHE TTOPOIIKA B HECTAIIMOHAPHOM Ta30BOM MOTOKE
OKAa3bIBAIOT BIIMSTHHAE XaPAKTEPUCTHKH, OTPAKAIOIIHE CO-
OTHOILIEHUE MACChI U XapaKTEPHOH ITOLIAA1 YACTULIBI:

1) kaxymiasicst IIOTHOCTH (U1 HEYTUIOTHEHHBIX U
YIUIOTHEHHBIX ITOPOIIIKOB);

2) dbpakMOHHBIN COCTAB (OCTATOK MOPOIIKA HA CUTE
c cetkoit Ne05K mo 'OCT 6613—-86 “Cetku npoBos1od-
HbIE TKaHbIE C KBaJIpaTHBIMU sSuelikaMu. TexHuueckue
yenoBust” uHa cute 1000 MKM ITpy CHTOBOM aHAIN3E).

B ta6n. 2 npusenenst TpedoBanust [OCT P 53280.4—
2009 x xapaKTepUCTHKaM COJIU.

Jannbie Ta0I1. 2 1OMyCKalOT BO3MOKHOCTD UCTIONb-
30BaHUs COJIM IIOBAPEHHOM MUILIEBOI B KAYECTBE MOJIE-
JIM OTHETYIIAIIETO MOPOIIIKA.

KoopauHaTHBII CTON ¢ 3aKpeIICHHBIMEU COOpHUKA-
MU TIOPOIIKA YCTaHABIUBAIM HA Pa3HBIX PACCTOSHUAX
OT MoJieIM OrHeTymuTelNss. Cxema pacrtoiIoKeHHUs uc-
ciexyeMbIx ceueHnid A—I mperncraBieHa Ha puc. 2.
HaunbonpImum npuHATO paccTOsHHUE, TIPH KOTOPOM Pas3-
MEpBI TIPOCKITUHU TTOMEPEYHOTO CEUCHHUSI MOTOKA COIH
HE MPEBBIIAIOT Pa3MePOB KOOPAMHATHOTO CTOJIA.

Ta0auna 1. pakMOHHBINA COCTaB COIU
Table 1. Fractional composition of salt

Wutepsai pazmepos
4yacTUL (ppaKkLum, MKM
Particle size range of
fraction, pm

450...629 | 200...449 | 40...199

Copnepxanue Gpaxiuy,
% macc.

Contentof fraction,

% mass

39,7 55,0 53

A4

<

1250

< >

Puc. 2. Cxema B3aMHOTO PACIIOIOKEHU MOACIN OTHETYILIUTECIISL
" UCCIICAYyEMbIX CCUCHUN HECTAlMOHAPHOI'0 Ta30BOT'0 IMOTOKa

Fig. 2. Scheme of mutual arrangement of fire extinguisher model
and tested sections of non-stationary gas stream

YcTaHOBIEHa MUHUMAaNIbHAs Macca HaBECKU COJIH,
KOTOpasi MO3BOJISIET OMPEACTUTh MacCy YaCTHII COJIH, 3a-
JIEPKAHHBIX OT/EIBHBIMI COOPHUKAMHU MTOPOIIIKA, C y4e-
TOM TEXHUYECKHX XapaKTepUCTHK BecoB. OHa cocTaB-
aser 150 r. Ilonauy HaBecku MOPOIIKA K KOOPIUHAT-
HOMY CTOJTy OCYIIECTBIISUIA BO3AYXOM ITOJ] TaBICHUEM
0,7 MIIa. 3ateM OT KOOPAMHATHOTO CTOJIA IOOYEPETHO
OTCOCIHMHSIIH COOPHUKH ¥ TIPOBOIMIIN B3BEITHBAHUE U
CUTOBOU aHaJIN3 YJIOBICHHOW KaXKIBIM U3 HUX MPOOHI.
[Ipwu B3BEMIMBaHUY HCITOTB30BAIIH AIEKTPOHHBIE T1a00-
paropubie Beckl Mapku “TlerBec E-2000” (BepxHwMii rpe-
nen B3emmBanust — 2000 1, xnace Tounoctu — II).
g KaXxioro U3 UCClIeAyeMbIX CEUEHUH MOTOKa OIHU-
CaHHBIN PKCIIEPUMEHT MOBTOPSUIM 10 4 pa3a (B COOT-
BerctBUM ¢ [OCT P 8.736-2011), 3Hauenue nosepu-
TEJIbHON BEPOSTHOCTH MIPUHUMAIH paBHbIM (,95.

Ornpenenena COBOKYITHAsi Macca COJH, YIOBICHHON
cOOpPHUKaMH KOOPIMHATHOTO CTOJIA, KOTOPBIH pacroia-
raJm TocienoBareiabHo Ha pacctosHusx 500, 750, 1000
u 1250 MM OT MOZENN OTHETYIINTEIS, U TPOIICHTHBIN
COCTaB pa3IMUHBIX (Ppakiuii B COOpHHUKAX (Tadi. 3).

Pe3yAbTaThbl U UX 06Cy)XAEHUE

[IpoBepka nprueMIeMOCTH PE3yIbTaTOB U3MEPEHHI
B MOIEPEYHBIX CEUCHUSIX HECTAI[HOHAPHOTO T'a30BOI0
notoka (tabi. 4) mpoBeieHa O YCIOBUSAM MOBTOpSsie-
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Ta6mna 2. COOTBETCTBHE XaPAKTEPUCTHK COJIH, OIPECIIIOIIIX ABIKCHIE B HECTALMOHAPHOM Ia30BOM IIOTOKE
Table 2. Correspondence of salt characteristics determining movement in a non-stationary gas stream

Characteristic value

Fire extinguishing powder characteristic Conclusion of compliance
GOST R 53280.4-2009 actual with requirements

KasKyImascst II0THOCTh MOPOIIKA, KT/M
Apparent density of powder, kg/m®:

— HEYIUIOTHEHHOro / non-compacted 2700 1300 Cootserctyer / Conforms
— ymwiotHeHHoro / compacted >1000 >1300 Coorsercryer / Conforms
Ocrarok nopomika Ha cure 1000 MM
DM CUTOBOM aHanmze. %o Macc. OtcyTcTBHE OrtcyTcTBHE CooTBeTCTBYET
Powder residue on sieve 1000 um in sieve Absence Absence Conforms

analysis, % mass

Ta6muma 3. @pakMOHHBIH COCTAB COJIH, YIOBICHHON COOPHUKAMU KOOPJHMHATHOI'O CTOJIA
Table 3. Fractional composition of salt caught by coordinate table collectors

Mass m of particles of diameter d, pum, in section

Cross—section' (dis'tance No. of Total mass
from fire extinguisher : of salt caught
model, mm) experiment by collectors, g V% TGS % mass
1 12,11 4,47 36,9 7,04 58,1 0,60 5,0
A (500) 2 12,74 4,17 32,7 7,90 62,0 0,67 5,3
A (500) 3 19,65 6,24 31,8 11,90 60,6 1,51 7,7
4 13,19 2,44 18,5 9,85 74,7 0,90 6,8
CpenHee 3HAUCHKE COACPKaHMs ppakiuu, % Macce.
AI\)/efage fraction cont:n's % masg) P 30,0 63,8 6.2
1 11,57 5,04 43,6 6,33 54,7 0,20 1,7
B (750) 2 17,08 7,55 442 8,96 52,5 0,57 3,3
B (750) 3 18,35 8,09 44,1 9,81 53,5 0,45 2,5
4 17,83 6,55 36,7 10,47 58,7 0,81 4,5
CpenHee 3HaUCHHE COACPKaHms Ppakiun, % Macc.
AI\)/efage fraction conté[nf % masg) P 42,1 54,8 3.0
1 13,01 5,03 38,7 7,51 57,7 0,47 3,6
B (1000) 2 17,84 7,17 40,2 9,69 54,3 0,98 5,5
V (1000) 3 21,66 8,19 37,8 12,36 57,1 1,11 5,1
4 22,13 8,55 38,6 12,78 57,7 0,80 3,6
Cpennee 3HaueHHE copepikanus hpaxiuu, % Macc.
AI\)/efage fraction contgntl,) % mas;b P 3838 56,7 4.5
1 14,55 4,93 33,9 8,81 60,5 0,81 5,6
I' (1250) 2 16,79 7,20 429 8,78 52,3 0,81 4,8
G (1250) 3 18,08 6,40 35,4 10,77 59,6 0,91 5,0
4 16,60 7,40 44,6 8,93 53,8 0,27 1,6
CpenHee 3Ha4eHUE conepKaHus Gpakiuu, % mMacc.
AI\)/efage fraction cont:ntr,) % massq) P 39.2 56,6 4.3

moctu o [OCT P CO 5725-1-2002 “Tounocts (mpa-  m3Mepenuil. Yacte 6. Mcrons3oBanue 3HaUCHUN TOY-
BHJIBHOCTH M IPELI3HOHHOCTH) METOMOB M PE3YJABTATOB ~ HOCTH HA NPAKTHKE .

u3mepenuii. YacTs 1. OCHOBHBIE MTOJIOKEHUS U OTIpeJie- B Tabmn. 5 u 6 mpuBeneHBI pe3yabTaThl OIIEHKU CTa-
nerns” u 'OCT P UCO 5725-6-2002 “TounocTs (Mpa-  TUCTHYCCKOW 3HAYMMOCTH ITOJYYCHHBIX NAHHBIX IO
BHJILHOCTb ¥ TIPEIIM3MOHHOCTD) METOJIOB M pe3ylibTaToB  Kputeputo Dumnepa. Pesynsrar cunranu craTucruye-
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CKM 3HAYMMBbIM [IPH BBITIOJIHEHNN yCIoBus I, < F, e
F. — xpurnyeckoe 3HaueHHe kpurepus duiepa,
F,= 8,53 musin = 4; F,,— pacyeTHOC 3HAYCHNE KpHTE-
pust Gumepa, onpenenseMoe Mo Gopmyie

rae S 62 ns f{ — COOTBETCTBEHHO OOJIbIIIEE U MEHBIIIEE
3HaueHus aucrepcuii [20].
W3MeHeHus NPOLEHTHOIO cofiepkKanus (pakuuii B
MOIIEPEYHOM CEYEHUH II0TOKA B 3aBUCUMOCTH OT Pac-

Foog? /S 5 | CTOSTHMSI MEYKTY CPE30M OTHETYIIIUTEIIS U UCCIIENYEMBIM
P N6/ Mo (S S —" MIPUBE/ICHBI HA PUC. 3.

Tao6uuuna 4. [IpoBepka mpueMIIeMOCTH U3MEPEHUH MO YCIOBUSM HOBTOPSIEMOCTH

Table 4. Check of measurement suitability by repeatability conditions

Particle diameter Distance from fire Measuring range

Weight content of fraction x;,

Critical value of range at n = 4

range of fraction, um  extinguisher cut, mm % mass (Span) X, —Xmin and confidence probability 0.95
500 36,9 | 32,7 | 31,8 | 18,5 18,4 28,7
750 43,6 | 44,1 | 44,2 | 36,7 7,5 13,1
450...629
1000 38,7 | 37,8 | 40,2 | 38,6 2,4 3,6
1250 33,9 | 354 | 42,9 | 44,6 10,7 19,2
500 58,1 | 60,6 | 62,0 | 74,7 16,6 26,7
750 54,7 | 53,5 | 52,5 | 58,7 6,2 9,8
200...449
1000 57,7 | 57,1 | 543 | 57,7 34 5,8
1250 60,5 | 59,6 | 52,3 | 53,8 82 14,8
500 5,0 7,7 5,3 6,8 2,7 4,6
750 1,7 2,5 3,3 4,5 2,8 4,3
40...199
1000 3,6 5,1 5,5 3,6 1,9 3,6
1250 5,6 5,0 4,8 1,6 4,0 6,5

Tadmuma 5. Onenka cTaTUCTHYECKON 3HAUNMOCTH PE3yJIbTaToB IS CEUeHHST A
Table 5. Evaluation of statistical significance of results for section A

Distance from fire extinguisher model to section A (L, = 50 cm)

Size
of fraction,  Content of fraction particles in
pm section, % mass, by 4 dimensions Average arithmetic con-
tent of fraction particles
in section, % mass

Dispersion of the average
arithmetic of the particle
content of the fraction S 2

Standard deviation of the ave-
rage arithmetic of the particle
content of the fraction S,

450...629 | 36,9 | 32,7 | 31,8 18,5 30,0 63,46 7,97
200...449 | 58,1 | 62,0 | 60,6 | 74,7 63,9 54,92 7,41
40...199 | 5,0 53 7,7 6,8 6,2 1,62 1,27

Pacuem omnowenus oucnepcuii no kpumepuio Quuiepa
Calculation of the dispersions relation by Fischer’s criterion

F, =S{[SE = 6346/54,92 = 116
Orknonenne He3naynmoe / Insignificant deviation

F, = S{/83 = 63.46/1,62 = 39,17
Orkionenue 3Haunmoe / Significant deviation
F, = S3/83 = 54,92/162 = 33,90
Ortkionenne 3Haummoe / Significant deviation

450...629

200...449

[Ipumeuanue. § 12, S22, S32 — 3HAUEHHUs JAUCTIEPCHI I coAepKaHus dacTll ¢pakuuii pasmepom 450...629, 200...449 u
40...199 MKM COOTBETCTBEHHO.

Note. S 12, S22, S32 is dispersion values for the particle content of fractions 450...629, 200...449 and 40...199 um respectively.
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Ta6auua 6. OueHka CTaTUCTUYECKON 3HAUMMOCTH pe3yJibTaToB uist ceueHuit b, Bu I’

Table 6. Evaluation of statistical significance of results for sections B, V and G

Ceuenmue (pacCTosHUE OT MOJIENIM OTHETYLIUTEs) /
Dpakiys B (Lg =750 mm) B (Lg = 1000 Mm) I'(Lp= 1250 mm)
200...449 40...199 200...449 40...199 200...449 40...199
450...629 F,=1,79 F,=9,30 F,=2,63 F,=1,01 F,=1,69 F,=8,79
OTKJIOHCHHE OTKIIOHEHHE OTKJIOHCHHE OTKIIOHEHHUE OTKJIOHCHHE OTKIIOHEHHUE
HE3HAYUMOE 3HAYMMOEC HE3HAYMMOE HE3HAYMMOC HE3HAYMMOE 3HAYMMOEC
Insignificant Significant Insignificant Insignificant Insignificant Significant
deviation deviation deviation deviation deviation deviation
200...449 F,=5,18 F,=2,67 F,=520
OTKIIOHEHNE OTKIIOHEHWE OTKIIOHEHHE
HE3HAUYMMOE HE3HAUYNMOE HE3HAYNMOE
Insignificant Insignificant Insignificant
deviation deviation deviation
° 80,0
5700 A I
=t /
S 60,0 . —
50,0 >
~ ;
=® , o I
s 40,0 + ~ — VAt
@] ’ K ~ =IEEdEEEEIERTI b e——— N
= / L A ) .
£ 300 - ‘
=% \
k=)l \
2 200 .
T
<
2 100
(2 e e P -
g esSEEEETE TS | - T ST ot st ey e M
@) 0 Bl S e I B aee 3y | TR R
350 450 550 650 750 850 950 1050 1150 1250 1350

Paccrosiaue ot cpesa oruerymmrens, mm / Distance from the fire extinguisher cut, mm

Pasmep dpakuuu / Size of fraction
450...629 mxm / 450...629 pm

200...449 mxm / 200...449 pm
40...199 mxm / 40...199 pm

C=0,0001L%-0,058L%+ 5,360L — 117,5
C=-0,0001L3+ 0,039L% — 3,688L + 166,1
C=-0,00007L>+ 0,018L%> - 1,672L + 51,36

Puc. 3. I3MeHEHUs IPOLICHTHOTO COJIEPIKAHMS PA3ITNYHBIX (PAKIMIL B IONEPEYHOM CEUSHHN HECTALIMOHAPHOT'0 Ta30BOTr0 OTOKA B 3a-
BUCHMOCTH OT PacCTOSIHUSI L: 4aCcTOTa pacipe/ielIeHUs! OrPEIIHOCTei copepkanus Gppakiuii 0003HaueHa CepbIM LIBETOM; R;— OTKIIO-
HEHHUE OT CPEIAHET0 3HAYCHHS COJIeP)KaHNUs YaCTHI] 10 Macce; { — HoMep (paKinuu

Fig. 3. Changes in the content of different fractions in the cross-section of the non-stationary gas stream depending on the distance L:
frequency of error distribution of fractions content are indicated in gray; R; is the deviation from the average particle content by mass;
i is the fraction number

BbiBoAbI

1. YcTaHOBNIEHBI M AHATUTUYECKHU OMUCAHBI 3aKOHO-
MEPHOCTH PACIPEICIICHUsT YaCcTUIl PA3INIHBIX (pak-
IIM{ OTHETYIIAIIETO MOPOIIKA B MTOTIEPEYHOM CEUCHUH
HEPEryIUpyeMOro HeCTallMOHAPHOTO ra30BOro MOTOKA,
KOTOPBIE MOTYT OBITh HCIIOJIB30BAHBI ITPH MTOUCKE CIT0-
c000B perynupoBaHus Gpakiyid OrHETYIIAIIETO MOPOIII-
Ka B MPOIIECCe TYIIECHUs oyara rmoxapa.

2. YcTaHOBIIEHO, UTO HanOoJIee MPECTaBUTEIILHBI U
CTaOMIBLHBI 110 TOYHOCTH (HpaBI/IHLHOCTI/I " npeuun3u-
OHHOCTH) Pe3yNIBTATHI COEPKAHNS (hPAKIINii TOPOIITKa
B CEUCHUH HECTAI[IOHAPHOTO T'a30BOTO ITOTOKA HA pac-
crossaur 1000 MM OT cpe3a OTHeTYIIUTEs, 9TO HeoO-
XOIMMO YUHUTHIBATh TIPU MPOBEICHNH JATBHEHUIIINX HIC-
CIIEIOBAHUH.
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