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CO340AHUE USMEPUTE/IbHOIO KOMNNEKCA ANA ONPEAENEHUA
OXJIAXXAEHNA KOMNPECCUOHHOW NEHbI NPU NOAAYE MO NOXAPHbIM
PYKABAM B YCNTOBUAX HUSKUX TEMIEPATYP

Anewkos Muxaun Bnagmumuposud, lymmpos AHgpeit Cepreesny
Akagemus I'MC MYC Poccum, r. Mocksa, Poccuiickana ®egepaumn

AHHOTaumA. B cTaTbe nNpeacTaBNeH M3MEPUTENIbHBbIN KOMMNEKC, CO34aHHbIM CneunanbHo ans
yrnybneHHOro usy4yeHma npouecca oxNaxKAeHUA KOMMPECCUMOHHOM MeHbl, TPAaHCNOPTUPYyeMOWn
Mo MoXXapHbIM pyKaBam, U MpeAHa3HA4YeHHbIN Ana ucciefoBaHMa Tennopusmyeckmx CBOMCTB
MeHbl B PA3/IMYHbIX KNMMATUYECKUX YCII0BUAX, B T. Y. U MPU HU3KMX TemnepaTypax. OnmcaHbl TlLa-
TeNbHO NpopaboTaHHas MEeToAMKA NPOBEAEHMUA IKCMEPUMEHTAIbHBIX UCCNEL0BaHUM, a TaKKe
pa3paboTaHHaa nporpamma, obecneumBatoLan CTPYKTYPUPOBAHHbIN CO0p M 06pabOoTKy AaHHbIX.
KntoueBasa Lenb UccnefoBaHUas — onpegeneHve napaMeTpoB OXNaXKAEHUA KOMMPECCUMOHHOM
neHbl NPY ee Nogaye no NoXKapHbIM PyKaBam B YCI0BUAX HU3KUX TEMNEPATYP, YTO UMEET peLla-
touLee 3HauYeHMe ana 3PPEeKTUBHOrO TyLLEHMA NOXKAPOB. IKCNEPUMEHTANbHO BblIN ONpeaeneHsbl
YUC/IEHHbIE 3HAYEHUSA, XapaKTepU3yoWwmMe NPOLECC OXNAXKAEHMUA KOMMPECCUOHHOM MeHbl Npwu
ee NPOXOXKAEHUM NO NOXKAPHOMY pyKaBy AanHOM 20 M, NO3BOAAIOLWME KONMYECTBEHHO OLLEHUTD
TENN0NOTEPU U U3MEHEHUA CBOMCTB MEHbl BO BPEMA TPAHCMOPTUPOBKM MO NOXKapPHbIM pyKaBam.
Ha ocHoBe Mosy4eHHbIX AaHHbIX OblIM NOCTPOEHbI Fpadmyeckme 3aBUCMMOCTH, OTparKatoLmne
BAMAHME KPATHOCTU KOMMNPECCMOHHOW NeHbl U €e MAaCCOBOro Pacxoda Ha MNPOLECC OXNAXKAEHUA.
AHanu3 3TUX cBA3el NO3BOAAET ONTUMMU3NPOBATL NAPAaMETPbl NOAAYN MeHbl ANA AOCTUXKEHUA
MaKCMManbHoM 3GPEKTUBHOCTU OXNAXKAEHMA B YCNOBUAX HU3KMX TemnepaTyp. MonyyeHHble pe-
3y/NbTaTbl NPeACTaBAAOT COOOM BaXKHbIW BKAAA, B Pa3BUTUE U MPUMEHEHME TEXHONOTUN KOMNpeC-
CMOHHOM MeHbl B TYLUEHUWN NOXKAPOB NPU OTPULATENbHbIX TEMMNEPATYPAX.

KnioueBble cnoBa: KOMMNPECCMOHHAA NeHa, NeHOBO3A4yLWHaA CMecb, NeHOreHepupyrLwaa ycTa-
HOBKa, HU3KMe TemnepaTypbl, CneumanbHO pa3paboTaHHbIN USMEPUTE/IbHbIN KOMMJIEKC
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CREATION OF A MEASURING COMPLEX FOR DETERMINING THE COOLING
OF COMPRESSION FOAM WHEN DELIVERED THROUGH FIRE HOSES IN LOW
TEMPERATURE CONDITIONS
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The Academy of State Fire Service of EMERCOM of Russia, Moscow, Russian Federation

Abstract. The article presents a measuring complex created specifically for an in-depth study of the
cooling process of compression foam transported through fire hoses, and designed to study the
thermophysical properties of foam in various climatic conditions, including at low temperatures.



A carefully developed methodology for conducting experimental research is described, as well
as a developed program that provides structured data collection and processing.

The key objective of the study is to determine the parameters of cooling of compression foam
when it is supplied through fire hoses in low-temperature conditions, which is crucial for effective
fire extinguishing. Numerical values characterizing the process of cooling the compression foam
when it passes through a 20 m long fire hose were experimentally determined, which make
it possible to quantify heat loss and changes in foam properties during transportation through
fire hoses.

Based on the data obtained, graphical dependencies were constructed reflecting the effect of the
multiplicity of compression foam and its mass consumption on the cooling process. The analysis
of these relationships makes it possible to optimize the foam supply parameters to achieve
maximum cooling efficiency at low temperatures. The results obtained represent an important
contribution to the development and application of compression foam technology in extinguishing
fires at subzero temperatures.
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specially designed measuring system
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BeepeHue

Moxapbl MPOUCXOAAT Ha TEPPUTOPUM BCEN
CTpaHbl, HO Camble 3aTAXHble U TpyAHble Cay-
YalTCA B permoHax C XONOAHbIMW KAMMATU-
YecKMMU YyCNoBUAMM, T. K. Ha paboTtocnocob-
HOCTb PYKaBHbIX JIMHUA U TPAHCMOPTUPOBKY
OrHeTyLaLMX BEeLLECTB N0 HACOCHO-PYKaBHbIM
cucTeMam 0CobeHHO HeraTMBHO B/IMAKOT OTPU-
LaTenbHble TemnepaTypbl BO34yXa.

Ha cerogHAWHMIA AeHb NPU TyLWEHUU no-
¥KapoB Ha 06bEeKTax IHEPTreTUKU B ONMUCAHHbIX
YCNOBMAX B OCHOBHOM MCMO/Ab3yeTcA MNeHa
C pa3nnyHbiMm AobaBKamu. ITO CBA3AHO C TEM,
YTO OCHOBHYIO MOXAPHYH HArpysKy Ha ob6bek-
TaxX SHEPreTUKM COCTaBAAIOT FrOpPHYME KUAKO-
CTM U NONIMMEPHbIE MaTepuanbl, TMKBUAALUA
ropeHus KOTOpbIX 3aTpygHAETca npu npume-
HEHWUW BOAbI M APYrUX OTHETYLIALLMX BELLECTB.

MeHy MOXKHO NONYYUTb HECKOJIbKMMMU CMO-
cobamu. 3TM cnocobbl 1ern B OCHOBY MX Knac-
CUDUKALMKN: XMMUYECKME W BO3AYLLIHO-MeXa-
HUYeckue. Ns HyKA NoXKapHOW OXpaHbl Yalle
BCEro MCNO/b3YHOT BO34YLHO-MEXaHUYecKue
neHbl (ganee — BMIM) [1]. OCHOBHbIM NpPUH-
LMNOM MONYyYeHUs TaKUX MeH ABNAeTCA Mexa-
HUYecKas 3XKeKuMsa Bo3ayxa MM rasa ¢ pabo-
YMM PacTBOPOM NeHoobpasoBaTens, a TaKxke
MCNONb30BaHME CreuuasbHbIX MNOBEPXHOCT-
HO-aKTMBHbIX BELLECTB NeHoobpasoBaTens.

NccnepoBaHuammn B 0bnactu TyweHua no-
¥KapoB NPW HU3KUX TemnepaTypax 3aHUMaAnChb
MHOrMe yyeHble. Tak, B paMkax paboTbl Hayy-
HOW WKonbl «Pa3paboTka, co3gaHune u aKcnay-
aTauma NosKapHoM 1 aBapuiMHO-cnacaTebHOM
TEXHUKNY, chopmupoBaBlielica B AKagemuu
IMC MYC Poccum 6onee 50 net Hasapg, bbiso
NpoBeAEHO MHOro uccnegoBaHuii B 0b6na-
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cTM obecneyeHuns paboTocnocobHOCTM Haco-
CHO-PYKaBHbIX CUCTEM MOXKAPHOM TEXHUKM NpU
oTpuLUaTeNbHbIX TemnepaTypax [2, 3]. Bce npo-
BeAEeHHble paHee wccnefoBaHWs OblAM  Ha-
npas/ieHbl HA M3y4yeHWe BOAbl B KayecTBe Of-
HEeTYLIALLLEero BeLLLecTBa.

B HacToAulee Bpema cywecTByeT Heobxo-
AMMOCTb M3YYEHUA HOBbIX CPEACTB MOXKAPOTY-
LEHWNSA, KOTOPbIE MOXKHO NPUMEHATb ANA NUK-
BUOALUUN TOPEHUA HA OODBEKTAX 3HEPreTUKu
B C/IOMKHbIX KTMMATUYECKUX YCIOBUAX, @ UMEH-
HO NPV BO3A4ENCTBUM OTpULATENbHbIX Temne-
paTyp OKpYyrKatoLeln cpesbl.

C yyeTOM aHa/M3a OrHETYLUALLNX BELLECTB,
NPUMEHSEMbBIX MNPU  NUKBMAAUUM TFOPEHMUA
Ha 0ObEeKTax 3HepPreTMKM, MOXKHO CcAenaTtb Bbl-
BOJ, O TOM, YTO OCHOBHbIM CpPeAcTBOM 6Opb-
6bl C orHem B 0603HaYeHHbIX 06CTOATENbCTBAX
asnaetca BMI. MNMpumeHeHne BMI1 He Bcerga
3pPeKTMBHO B TaKUX cuTyaumax. [OCKONbKy
B COCTaBe NeHbl MMeeTcs 60/1blLoe KOIMYECTBO
BOAbl, TO, COOTBETCTBEHHO, MpPW OTpULaTENb-

- .:'if’—"\? -~

HbIX 3HAYeHMAX TemnepaTypbl OHa 3amep3aeT,
YTO B 3HAYMTENIbHOM Mepe OCNOXKHAET onepa-
TUBHYIO OOCTQHOBKY B 30HE TYyLIEHWUA MOXKa-
pa. B Takom cnyyae Hambonee noaxogAalmm
CpeaCcTBOM TYLUEHUA MOMaAPOB ABNAETCA KOM-
npeccMoHHaa neHa. lNeHa, NoayvyeHHasa 3TUM
cnocobom, otanyaetca ot BMI ceoumn ¢usu-
YeCKMMM CBOMCTBAMM.

Pe3ynbTaTtbl M UX 06CyKaeHue

[N “3y4eHus npoLecca OXNaxAeHUA NeHbl,
NONYYEHHOM KOMMPECCMOHHBbIM crnocobom npu
nogaye Mo MOMAPHbIM HAMOPHbIM pPyKaBam
B HebnaronpuATHbIX METeOPOIOrMYECKUX  YC-
NIOBUAX, B T.4Y. B YC/IOBUAX HU3KMX Temnepa-
TYP OKpyKatowero Bo3ayxa, 6bia paspaboTtaH
CneLmnanbHbIM N3MepPUTE/IbHBIN Komnaekc [4].

CneuumanbHbli  U3MEPUTENbHbIA  KOM-
NJIEeKC BKtOYaEeT B ceba HanopHble pyKaBHble
BCTaBKM FOCTMPOBAHHOIO AMamMeTpa YCA0BHO-

ro npoxoaa DN50, DN65, DN80 (pwuc. 1). Ha

Puc. 1. PyKkaBHble BCTaBKM Pa3/IMYHOIO AMAMETPA C U3MEPUTENbHBIM MPUBOPOM Y UCTOYHUKOM MUTAHUSA

Fig. 1. Sleeve inserts of various diameters with measuring device and power supply
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060MX KOHLAX BCTAaBOK YCTAHOBJ/IEHbI COeAM-
HUTEeNbHble TONOBKU. MX noBepxHoOCTb obep-
HyTa CneunanbHbIM TENJ0U30ANPYIOLWUM Ma-
Tepuanom, YTobbl TENIONPOBOAHOCTb YYaCTKa
BCTaBKM Npubnamsmnacb K Tena0npoBoSgHOCTU
MaTepuana pyKasa.

Ha pyKaBHbIX BCTaBKax CMOHTUPOBAHDI
raeyHble COeAMHEeHUA, B KOTOpble YCTaHaB-
NIMBAIOTCA  AaTYMKM ANA NpoBeAeHuA U3-
MepeHN

TemnepaTypbl KOMMPECCUOHHOM

NeHbl, ABWXKYLLENCA MO MNOoXapHbIM Hanop-

HbIM pyKaBam. TakoW AaTYMK HaA aKKymyns-
TOpPHbIX HGaTapesx nepenaeT NMokasaHWA C MNo-
MOLLbIO CMeuManbHOro pagmMonpuemMHMKa Ha
npuemHbIn npnbop.

C npuemHoro npubopa gaHHble O Temne-
paType nepeaarTcs No paauvoKaHany K npu-
(HoyT6YyKY)
[danbHOCTb Nepefayn cUrHana no paguoKaHa-

€MHOMY  YCTPOWCTBY (puc. 2).
ny pocturaeT He meHee 350 m.

MonyyeHHble AaHHble UKCUPYHOTCA B Cneuu-
aNbHOM Nporpamme Ha HoyTbyke (puc. 3).

Puc. 2. MpremHoe yCcTpoiCTBO B U3MEPUTE/IbHOM KOMMNAeKce (HOyTOYK)

Fig. 2. Receiving device in the measuring complex (laptop)

Puc. 3. Mpurem JaHHbIX UCCef0BaHMI Ha HOYTOYK U3MEPUTENIbHOTO KOMMJIeKca

Fig. 3. Reception of research data on the laptop of the measuring complex
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K npvemHoMy yCTPOMCTBY NOAK/IOYEH eLle
OAMH TEMMEepPaTypPHbIV AATYMK, C MOMOLLbIO KO-
Toporo ¢uKcupyeTca TemnepaTypa OKpyKato-
wel cpeapl. B peanbHomM BpemeHW 3anucblBa-

tOTCA NapameTpbl USMEPEHUI U Ha NpUeMHoe
yCTpoWcTBO (HOYTOYK) nepedatoTca AaHHbIe.
MapameTpbl CcneunanbHOro U3MepUTeNbHOTo
KoMnneKca npuseseHbl B Taban. 1.

Tabnuuya 1
XapaKTepucTMkm TemnepaTypHbIX 4aTYNKOB C MPUEMHbIM YCTPOUCTBOM
Table 1
Characteristics of temperature sensors with a receiving device
HanmeHoBaHue napameTpa 3HaueHue
Ne n/n .
The name of the parameter Meaning
Mpenensi usmepeHus
1 Tepm;:"e aTypbl 02 YKatoLen cpeabl 0750 Ao +125°C
patyp by n . p' A . From —50 to +125 °C
Temperature measurement limits of the environment
) MorpelwHoCTb U3MepeHUt TemnepaTypbl OKpyKatoLen cpeapl 105 %
Error in ambient temperature measurements A
3 Mpeaensl UsmepeHna TemnepaTypbl B PyKaBHbIX BCTaBKax OT1-50 po +600 °C
Temperature measurement limits in sleeve inserts From =50 to +600 °C
Tun KpenneHua TemnepaTypHbIX AATYMKOB
4 K pyKaBHbIM BCTaBKam M8
Type of fastening of temperature sensors to sleeve inserts
5 [nvHa paboueit YacTn faTyMKa TemnepaTypbl 30 mm
Length of the working part of the temperature sensor 30 mm
MorpewHoCcTb U3MepeHnsa TemnepaTypbl
6 B PYKaBHbIX BCTaBKax 10,5 %
Temperature measurement error in sleeve inserts
7 PacctoaHne nepepavm pagmocurHana He meHee 350 m
Radio transmission distance Not less 350 m
Tunopasme aB BCTaBO
8 MMOPASMEPSI PYKABHbIX BCTaBOoK DN50 DN65 DN8O
Sizes of sleeve inserts

[Ona OUEeHKM nNpPOLLEeCCOB OXNaxKAeHus
neHbl, NOAYY4EHHON KOMMNPECCUOHHbIM CMOCO-
60M, Npu ee ABMMKEHUN NO HANOPHbIM NOXKap-
HbIM pPyKaBaMm B YC/IOBUAX HU3KMX TeMnepaTyp
MCMO/1Ib30Ba/ICA pPa3paboTaHHbIN U3MepUTesib-
HbI Komnnekc. Ha pwuc. 4 nsobparkeHo noa-
KNOYEeHMEe BCTAaBKM U3MEPUTENIbHOTO KOM-
NAeKca B HACOCHO-PYKaBHYK cUCTEMY Mpu
nogaye KOMNPeccMoHHOM nexbl [5, 9].
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dKcnepMMeHTaslbHble UccnefoBaHUA Npo-
BOOMAUCL MPWU  PA3/IMYHBIX METeoposiormye-
CKMX YCNOBMAX Ha TeppuTopum MOCKOBCKOWM
obnactn un r. EKatepuHbypra. Lenbto akcne-
PUMEHTOB Oblla OLEHKa OXNaXKAEeHMA KOM-
NPEeCCMOHHOM MeHbl B MOMAPHbIX HAMOPHbIX
pyKaBax Mpu HU3KMUX TemnepaTypax. [na npo-
BEAEHMA TaKMX UCCenoBaHUI 6bian paspabo-
TaHbl METOAMKA M CMeLManbHaA nporpamma.
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Puc. 4. MoaKntouyeHne pyKaBHOM BCTaBKM C TeMnepaTypHbIM AaTYNMKOM
B HAaCOCHO-PYKaBHYIO CMCTEMY MpPU Nofaye KOMMPECCUOHHOM MeHbl

Fig. 4. Connection of a sleeve insert with a temperature sensor
to the pump-sleeve system when applying compression foam

MpuHuMNManbHaa cxema MCNOAb30BaHMUA HoM aBTOoUMCTEPHbI moaenu ALl 3,0-40 NATISK
M3MEpPUTENIbHOTO KOMMJIEKCA MOKa3aHa Ha Ha 6a3e waccm MA3, ocHalEeHHOM YyCTaHOBKOM
puc. 5. ONA NONYYEeHUs U NOJAYN KOMMPECCUOHHOM

MepBble aKcnepumeHTbl Npoxoanam B Moc- neHbl, a TaK¥XKe C NPUMEHEeHMEM AONONHUTENb-
KOBCKOM 06/1aCTU C MCNONb30BaHWEM NOXKap- Horo obopygoBaHua (Tabn. 2).

./
CAFS

\ < .
B T\

Puc. 5. 3kcnepvmeHTasnibHadA cxema UCCnefoBaHUA OLEHKN OXNaXaAeHUA
KOMMNPECCUOHHOWM NeHbl NPU NoAave NO HACOCHO-PYKaBHbIM CUCTEMaM:
1 — ycraHoBka nonyyeHuna v nogaum CAFS; 2 — pyKkaBHble BCTaBKMU;
3 — TemnepaTypHble AaT4MKK; 4 — npuemHbI Npubop; 5 — NoKapHble pyKaBa;
6 — CTBO/ A4/1A NOAAYM KOMMPECCUOHHOW MNeHbl; 7 — NMPUEMHOE YCTPOMCTBO (HOYTOYK)

Fig. 5. Experimental scheme for evaluating the cooling of compression
foam during pumping through tubing systems:
1 — installation for receiving and feeding CAFS; 2 — sleeve inserts;
3 — temperature sensors; 4 — receiving device; 5 — fire hoses;
6 — barrel for feeding compression foam; 7 — receiving device (laptop)
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Tabnuua 2

N3meputenbHoe 060pyaoBaHME ANA OLLEHKU OXNIAXKAEHUA KOMMPECCUOHHOMN

neHbl NPU Nogaue No NoXapHbiM pyKaBam B YC/I0BUAX OTPULLATENbHbIX TemnepaTyp
Table 2

Measuring equipment for evaluating the cooling

of compression foam when supplied through fire hoses at subzero temperatures

Konunuecrso,
T,
Quantity, pcs

Mapka, HaumeHoBaHue HasHaueHue
Brand, name Purpose

ABTOLMCTEPHA, OCHaLLleHHan

YCTaHOBKOW Nogaym KoMNpeccuoHHo neHbl AL, 3,0-40
Mopaya orHeTywWwaLmMx BELLECTB

NATISK Ha 6a3oBom Lwaccn MA3 ) . L 1
. ) . Supply of fire extinguishing agents

Tanker truck equipped with a compression foam supply
unit AC 3.0-40 NATISK on a MAZ base chassis
N3mepuTenbHbIi KOMNAEKC ANA

N3mepeHne TemnepaTypHbIX
onpeaeneHna NnapameTpos o o

o noKasartenei KOMNPECCUOHHOM NeHbl NPU

OX/TAXKAEHNS KOMMNPECCUOHHOM NMeHbl NpY Nnogade no

nogaye no NnoKapHbiM pyKaBam
NOXKapHbIM pyKaBam . 1

. . . Measuring the temperature of
Measuring complex for determining the cooling . .
. . compression foam when supplied through

parameters of compression foam when supplied through | ..
} fire hoses
fire hoses

MN3mepeHne Beca KOMNPECCUOHHOM NEHbI
Becbl nnatpopmeHHbie B MN/1IaCTUKOBOM €MKOCTU 1
Platform scales Measuring the weight of compression

foam in a plastic container

doT0- 1 BUageoduKcauma
Lndposasa doTtoannapaTypa 3KCMepMMEHTaNbHbIX UCCef0BaHUM 1
Digital photography equipment Photo and video recording of experimental

studies
Pykas DN 50 mm asimHom 20 m Moaaya KOMMNPECCUMOHHOM MeHbI 1
Sleeve DN 50 mm length 20 m Supply of compression foam

MoaKAUYeHNe N3MepUTENbHOTO
KOoMMnAeKca 1
Connecting the measuring complex

Pykas DN 50 mm asvHon 3 m
Sleeve DN 50 mm, length 3 m

AHemomeTp M3mepeHune cKopocTu BeTpa
Anemometer Measuring wind speed

MN3mepeHune Temnepatypbl

Tepmomerp OKpy»KatoLero Bo3ayxa 1
Thermometer Py t Ay . .
Temperature measurement ambient air
DKCcnepumeHTasibHble MccnegoBaHUA Npo- e cKopocTb BeTpa — 1-3 m/c;
BOAMAUCH MPWU CAeayroLWnX MeTeoposiormye- ® OTHOCUTENbHAA B/IA*KHOCTb BO3Ayxa —
CKMX YyCNOBUAX: 50-67 %;
e TemnepaTypa OKpyMKawllen cpeabl e atmocdepHoe pasneHune ot 104,6 go
ot -30 go -10 °C; 106,7 kMa.

75



TEXHOC®EPHAA BE3OMACHOCTb 2025 Ne 2 (47)

JKcnepumeHTasibHble UCCefoBaHUA Bbl- ® MNPUCOEAMHANCA NOXAPHbIM  pyKas
NOMHANANCL B C/eayloweln nocaenosaTesib- DN50 gnvHoit 3 m 1 cTBON ANs nodayun
HocTm [6]: KOMMPECCMOHHOM NeHbl (puc. 6).

® OT NOAapPHOW aBTOLMCTEPHbI C YCTAHOB- Mpownssoamnaca 3anycK yCTaHOBKM NOSTyYeHUA

kKo NATISK npoknagbiBancAa noKapHbii M NoJaYM KOMMNPECCUOHHOW MeHbl, B COOTBETCT-

pykas DN50 gavHom 3 m; BMW C PYKOBOACTBOM MO 3KCM/yaTaLMM KOTOPOW

e yCTaHaB/AMBaNacb nepsas pPyKaBHasA BCTaB- NPOW3BOAMIACL HACTPOMKA NMAapPaMeTPOB KPaTHO-

Ka DN50 c TemnepaTypHbIM AaTYMKOM; CTW NONYy4aeMOoM KOMMPECCUOHHOM NeHbl (puc. 7).

® MPOKNAAbIBA/ICA MOMKAPHbIN PyKaB ANU- Mocne yctaHOBNEHMA CTaBUNBHOIO peXu-

HoM 20 M M ycTaHaBAMBanacb BTOpas py- Ma paboTbl C MOMOLLbIO N3MEPUTENBHOTO KOM-

KaBHaa BcTaBka DN50 ¢ TemnepaTtypHbim nnekca pUKcMpoBasiacb TeMNepaTypa B pPexKu-

DATYNKOM; Me peasibHoro BpemeHu [7, 8].

Puc. 6. Mopagok nposefeHUA SKCMEPUMEHTOB:
0 — PacnonoXKeHne Bo3AyLWHOro 6anoHa U pPeryinpoBoYHOro KpaHa; 6 — nepBas pyKaBHasA BCTaBKa
C TeMnepaTypHbIM AaTYMKOM MPU BXOAE B PYKABHYIO JIMHWUIO; 8 — PEryIMPOBOYHbIV KPaH 41 YCTAHOBKMU PeXMma
paboTbl YCTAHOBKW; 2 — NPOIOXKEHHAA PyKAaBHasA MHUA ANMHON 20 M CO BTOPOI pyKaBHOM BCTaBKOM
C TeMnepaTypHbIM AAaTYMKOM MpPU BbIXOAE U3 PYKAaBHOMN MHUM

Fig. 6. The order of experiments:
a — the location of the air cylinder and the adjusting valve; b — the first sleeve insert with a temperature sensor at the
entrance to the sleeve line; ¢ — an adjustment valve for setting the operating mode of the installation; d — a 20 m long
sleeve line with a second sleeve insert with a temperature sensor at the outlet of the sleeve line
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B
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Puc. 7. Mopaya KOMNPECCMOHHOM NEHbI MO MOXKAPHbIM PyKaBam:
a, 6 — peryanpoBaHue Nogaym ¢ MOMOLLbIO PYYHOTO CTBO/IA; 8 — CTPYKTYpa NONYYEHHOW NeHbI;
2 — MOKPbITUE NEHOW BEPTUKANbHOW KOHCTPYKLMM

Fig. 7. Supply of compression foam through fire hoses:
a, b — feed control using a manual barrel; ¢ — the structure of the resulting foam; d — foam coating
of the vertical structure

BbiBogbl

ABTOpamu 6bin pa3paboTaH U NpUMeHeH
KOMMNIEKC W3MepUTeNbHbIX NpubopoB Ans
OUEHKU OX/N1AXKAEHUSA KOMMPECCUMOHHOW MeHbl
NPy MCNONb30BAHUM HACOCHO-PYKABHbIX CU-
CTEM B YCNOBMAX HU3KUX TemnepaTyp. ITOT
KOMMN/IEKC NO3BONSET PELINTb HECKONIbKO BaK-
HbIX 3324, BK/toYasn:

e onpepeneHve MapaMeTpoB OX/aXKae-

HMA KOMMNPECCUOHHOW MeHbl NPU UCNOoNb-
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30BaHUM PYKaBHbIX JIMHUIA B YCAOBUAX
HU3KUX TEMNEPATYp;

® aHa/U3 BAUAHMA peXXMmoB paboTbl ne-
HOreHepUpyrLWEen YCTaHOBKM HA OXJaX-
OEeHMe KOMMPECCMOHHOM MNeHbl NpU UC-
No/Ib30BAHMM HACOCHO-PYKABHbIX CUCTEM
npu oTpuULATENIbHbIX TEMNEpPaTypax;

* onpeaeneHMe MaKCUMMaJibHOM  AJIMHbI
PYKaBHOW NMHUW ANA OOCTUNKEHMA TeMm-
nepatypbl 0 °C npu MCcnoab30BaHUM Haco-
CHO-PYKaBHbIX CUCTEM B YCNOBUAX OTPULLa-
TE/IbHbIX TEMNEPATYP OKPYKatoLLLEN cpeapl.
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