JloK/1A75 ETVHUP

2012 Ne7(69)
KPATKHE COOBIIIEHUA

VJIK 614.843

I'MIAPABJINYECKHUE UCIIBITAHUSA CITPUHKJIEPHO-APEHYEPHBIX
CUI'HAJIBHBIX KJIAITAHOB

E.A.TEPACUMOBUIY, K.J. AIINH

benopycckuii 2ocyoapcmeennulii yHugepcumem uH@opmMamux u paouod1eKmpoHUKU
11.bposku, 6, Munck, 220013, berapyco

Tlocmynuna 6 pedaxyuro 22 oexabps 2011

HpOBeﬂeHLI KOMIIJIEKCHBIC CTCHAOBBLIC T'MAPABINYCCKHUEC UCHbITAHUA CUTHAJIBHOT'O. CIIPUHKIJICPHO-
npeHdepHoro kinamaHa. OmrcaHa METOMKA MPOBEICHUs UCTIbITaHUi. ONpeneneHo BpeMs BCKPhI-
Tusa kianaHa padounm gasienueM 0,12 MIla u 1,2 Mlla. IIpoBepeHa repMeTUYHOCTh U MPOU-
HOCTh KOpITyca KJIanaHa MpH JaBJICHUU BHYTpHU KiamaHa 2,4 MIla u BEIHECEHO peIlleHHE O ero pa-
00TOCIIOCOOHOCTH U COOTBETCTBHH HOPMaM IMOKapHOU O€30MacHOCTH.

Kniouegvie cnosa: knanaH CUrHAIBHBIN CIIPUHKIEPHO-APEHYEPHBIN, THAPABIMYECKHUE UCTIBITAHNUS,
pabodee naBieHue, pabOTOCIIOCOOHOCTS.

BBenenne

IIpoBeneHre ruapaBIMYECKUX KOMIIIEKCHBIX MCTBITAHUN KIIAMaHOB MO3BOJIIET BBIHECTH pe-
HIEHUE 0 UX PabOTOCIIOCOOHOCTH, BBISIBUTh KPUTEPHH PAOOTHI U IMATIa30H MPUMEHEHHUs, a TAKXKE OIle-
HUTb COOTBETCTBUE HOpMaM. McnbITaHUsI NPOBOAAT HA MPOYHOCTh, F€PMETHYHOCTD, HA PabOTOCIIO-
COOHOCTB M CKOPOCTh CpabaThIBaHUS B Mamia3oHe pabouux JaBieHUH, HA HaJEKHOCTb: C ONpEIEICH-
HBIM IMKJIOM CpabaThIBaHUS U Ha CTOMKOCTH K THJIIPOYapam U JIOKHBIM cpaOaThIBAHUSIM.

Teopernyeckuii ananau3

WcnpiTanus COpUHKIEPHO-IPEHUYEPHBIX KIanaHoB [1, 2] mpoBOAST HAa KOMIUIEKCHOM CTEHJE,
NpeAHa3HAYEHHOM sl THAPABIMYECKUX, THEBMATUYECKUX U 3JICKTPUUYECKUX HCIBITAHUN CUTHAJb-
HBIX KJIAMIAHOB HAa COOTBETCTBHE CBOMM TEXHUYECKHUM YCIOBHUSAM [2] B TEXHHYECKUM YCIOBHSIM B CO-
cTaBe y3i10B ympasienus [3]. [IpuHuunel peaau3aluu UCOBITAHUA COCTOST B CO3JJaHUU THIPOCXEMBI
CTEeHJIa, WJICHTUYHOMN YTBEPKIEHHON MOHTXXHOW CXeMe OOBSI3KH y371a YIIPABIICHUS, U B CIOCOOHOCTH
MOJICTTUPOBAHUS IKCTPEMAIBHBIX CHTYallMi JIOKHBIX CpabaThIBAHUN W THAPOYAAPOB JJIs OIpeeIie-
HUS Mep 0 WX HEJOIYIIEHHIO B PEATbHBIX YCIOBHUIX (PYHKIIMOHHUPOBAHMSI.

Just peructparnyin, HaOIIOIEHUS U YIPABISHHs UCTIFITAHUAME Ha CTEHJIE MPETYCMOTPEHA W3-
MepUTelibHas U yIpaisitomasd annaparypa. JJig peryaupoBaHust 0Jjaqd U JaBI€HUS BOJbI Ha CTEH-
Ie, B pabo4yMx Kamepax, NMUTAIOIIMX U MOABOIAIINX IOJOCTSAX, YCTAHOBJIEHA 3allOpHAs apMmarypa C
PYYHBIM YIPABJICHUEM U BEHTWIU C 3JIEKTPONPUBOIOM. i1 MpOBEPKHU HOBOT'O BHAA ABTOMATHYECKO-
ro NOXapOTYLIEHUS — CIPUHKJIEPHO-APEHYEPHOIO — K MUTAIOLIEMY OTBEPCTUIO CUTHAJIBHOIO KJlallaHa
MOJIKJIFOYAETCS 3JEKTPOMArHUTHBIN KiamaH. KpuTepusiMu MOJ0KUTEIBLHON OLIEHKM MCIBITAaHUMN SB-
JITFOTCSL OTKPBITUE ¥ 3aKPBITHE 3allOPHOTO OpraHa CUTHAJIBHOI'O KJlaraHa, M MOCHeayroliee cpadaThi-
BaHUE KOHTAKTHOW TPYIIIbI CHTHANHU3aTopa JAaBieHus [4—6].
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MeTonnka npoBeaeHNns UCNILITAHUI KJIAIaHa

Ha puc. 1 u 2 npencraBneHsl dJeKTpUYecKas CXeMa YIPaBJICHUS KJIAMaHOM ISl TPOBEPKH
CIPUHKIEPHOTO W JPCHYCPHOTO peKMMa pabOThl KialaHa W cXeMa OOBS3KM — KianaHa
COOTBETCTBEHHO.

TP-OP /7.
a1 22001024
ﬁ H‘Il-
________________ 24y 24
: @ =0 =
- : 10v
H—— [t
E E 40 E%%m
poalel el ) -
: =4 9_: = : E
i @ ] o
| |
1 1
1 1
Ra}
i i L1
-1

42

L)
H
o
=
1:[(')
1
=
-
L)
le—
1RS
o 1
RS
R4 J
I

1R2 !
gD
)
1R1
=
.I:I
(g
o
\5_1
T
=1 2R
1R4
o

172

\_1T3

3RS
4R4
4R5

25 26 32 33 34

1
L
3MB2
1
L
M
=2
LE]
(=]
=1
L=1
=]
L=l

3RE

Puc.1. Dnexrprudeckas cxema ynpaBieHUs KIallaHOM

Hcnvimanue na pabomocnocobHocmb u cKOpocmb cpabamvléanus KIanaHa 6 Ouanazone
pabouux dasneHull (CHPUHKAEPHBIN U OpeHUepHbll-pedcumbl). 111 TPOBEPKU CIPUHKIICPHOTO PEKUMA
Ha paboTOCTIOCOOHOCTh SA2 pa3MbIKaeTCs (TOPUT JTAMITOUKa «CIIPUHKIEP») U BKiIroyaercst SAL. Jlanee
MBI TI0JIa€M MTUTaHHE B aBTOMaTHYECKYIO CXeMY, 3amyckaeM Taitmep 71 — BbepiKKa MO JaBICHUEM.
Uepes 3amanHoe BpeMsi TaiiMep 7’1 3aMbIKaeT HOPMalIbHO PAa30MKHYTHIE KOHTakThl 171 M BKiIIOYaeT
R1. B pe3ynbrare 3TUX JAEHCTBHH HOpPMaIIbHO pa3oMKHYThIe 2R1 KOHTakThl camobiIokupytoTes U R1
BKirouaeT OMBI1, uepe3 HopmanbHO pazoMKHYThI 1R1 xoHTakT. IIpoHCXOMUT OTKPHITHE KIamaHa U
00paTHBIN OTCYET BPEMEHM CEKyHIIOMEpa, B TE€UYEHHE 3TOr0 Mepuoja BPEeMEHH BOJA M3 OTBEPCTHUI
KJIallaHa BBITEKAeT Yyepe3 BEHTHIN B ApeHaX. BpeMs OTKphITHA KiaraHa KOHTPOJIUPYETCS BU3YalIbHO
[0 JJIEKTPOHHOMY CEKYHIOMEpY «Cek». Ilocie OTKphITHs KiarnaHa (MOSBISIETCS TEYb U3 BEHTHIIN)
KOHTaKThl CUTHAJIN3aTopa AaBleHus pa3mblikaioT 71. CurHanmsarop B CBOIO odepeab pa3mbikaeT 271,
B pe3yJbTaTe 4ero copaceiBaetcsi cekyHaomep. [Ipu cpabaTblBaHUU CUTHAITM3ATOPA JIABJICHHS TaK jKe
3aMBIKAeTCs BTOpasi Mapa HOPMaJIbHO OTKPBITBIX KOHTAKTOB M BKItodaeTcsi R4. HopManbHO OTKpBITHIN
KOHTAKT 4R4 BkimouaeT 72 ¥ OTCUMTHIBAET BPEMs B OTKPBITOM COCTOSIHUM (3afanHoe). [Tocne orcyera
BpPEMEHH KOHTaKT T2 ocTaeTcsi B OTKPBITOM COCTOSIHUM, & KOHTakT 172 BkmouaeT RS u mpoucxoaut
paspblB HOPMaJIbHO 3aMKHyTOro koHTakta 1R5, B pesynprare otrimouaercs R1. Cexynmomep
BKJIIOUYACTCS M PUKCUPYETCS BpeMs 3akpbiThs KianaHa. Konrakr 4R5 Bkimouaer taiimep 73, KOTOPBIH
KOHTPOJIMPYET BpeMs 3aKphITUS KiamnaHa. Kak TOJNbKO KiamnaH 3aKpbIBaeTCsl, KOHTAKT CHTHAJIM3aTopa
TABJICHUS pa3MbIKaeTcsd W cOpachIBaeT BCe TaMephl, Jajee MPOWCXOTUT BKIOUeHHE 11 W UK
noBropsieTca. Ecnn kiamaH He 3aKpbuICs HIM HE OTKpBUICA 32 3aJaHHOE BpeMs, TO CXema
OCTaHOBHUTCS, & CEKyHIOMEp OyIeT MpPOAOJDKATh OTCUET 10 BBIMOJHEHHUS 3aJadd (OTKPBITHSA HIIH
3aKpBITHS KJIanaHa).

i ipeHYepHOro pexuma Mbl JONOJTHUTENBHO BKIIoYaeM SA2.
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Puc.2. Cxema 00Bs3KH KJIaliaHa

Hcnvimanue na cepmemuunHocmv U npouHocms. B Xome HCHBITaHWHA HPOBEPSUINCH
TepMETUYHOCTh COSAMHEHUN U MPOYHOCTH KOpITyca KialaHa, a TakkKe TepMETHYHOCTh 3aTBOpA MpHU
nasinennn 2,4 Mlla. JlaBnerne npu wcnblTanud ToBbImanock crymensmu: 0,12 Mlla; 1,2 Mlla;
2,AMIIa. Ha xaxx0if CTyNeHU BBIICPKUBAIH 33JlaHHOE JABJICHHUE B TeueHUE 5 MuH. B camoM Hauase
WCTIBITAHUS TIPOBEPSUIMCH BCE KpaHbl B 0OBs3KE KianmaHa, HEOOXOAUMO YTOOBI OHM OBUTH 3aKPBITHI.
OtxkpsiBanuch kpansl KII1-KII6 n KII8. Yepes kpansr K12, KII3, KIII6 u KIII§ HaunHaet BbITE-
KaTh BOAa 0e3 My3bIpbKOB Bo3ayXxa. [IpH BBIMOJHEHWH STOTO YCIOBHs 3aKpbiBatroTcs kpanel K2,
KIII3 u K16 — npousoncxoauT camo3akpbiBaHue kinanaHa u u3 kpaHa KII8 mpekpamaercs teub
Boabl. Kpan KII8 ocraercs oTkpbIiTbiM, Ha MaHoMmeTpe OKMI1 oTpaxaercs yCTaHOBIEHHOE
MporpaMMoi JaBiieHue KaXAaow crtynmeHu. CkopocTh HapacTaHusi naeieHus He Oosee 0,2 MIla B
1 ¢ [6]. [TpousBomumM ocMoTp KiamaHa. Kianan npu3HAaeTCs TOAHBIM, €CIIH HE TOSBUIIUCH TPEIIUHBI,
MOpHI, TOJATEKaHUS B YIUIOTHEHUSX, OoNTax, MIMWIbKax, Takke u3 kpana KIS He momyckaercs
KarlesbHast Te4b BoJbl — Oonee | karui 3a 4 c.

s | mpoBeseHWs HCHBITAaHUMA M perucTpanMu  HaOMroAeHWH ObIIM  MCIOJIb30BaHBI
M3MepHUTENBHbIe cpencTra: AuHamometp JITY-0,2-2, manomeTp obOpasiossiii OBM1-160, maHomMeTp
anekTpoMarHUTHbIN OKM-1VY, cexynpomep CJIC, nuHelika H3MepUTENbHAs MeETAUIMYECKas,
wranrenbuupkyau I 0-125mm u LI 0-250mmM, Becst MK-15.3-PI1-100. McnbiTaHus MPOBOUINCH
Ha creHpe komiuiekcHoM CT-KC/-2M npu Ttemnepatype okpyxaromeil cpeast 17-18°C u
OTHOCHTEITbHOM BiaxkHocTH 75% [7-9].

Pe3yabTaThl HCIBITAHUI

Cnexys MeETOIMKE M TpOrpaMMe UCHBITAaHWM, B COOTBETCTBHM C TEXHUYECKHMH
ycnoBusME [2, 3] ObUIM TIPOBENEHBI HCIBITAHMUS ONBITHOTO o00pasla CHPHHKICPHO-APEHYEPHOTO
KJIallaHa JBOWHOTO JECWCTBHA. B Xome wmcmplTaHWi OBUIO YCTAHOBJICHO, YTO KJIamaH cpadaThIBacT B
nuanaszone gasnenui 0,12MlIla — 1,5MI1a, MuHMMaIbHOE U MaKCUMAaJIbHOE JIaBJIEHHE COOTBETCTBEHHO
0,12MIla u 1,5 MIla. bputo yCTaHOBIEHO, 4YTO 3aKpPBITUE M OTKPBITHE KIalNaHa MPOUCXOAUT
ABTOMATHYECKH (CHPUHKIEPHBIA pexuM). JnamazoH cpaOOTKHM B COOTBETCTBHHM C HOpMaMu [5]
cocraBisier 0,14 MIla...1,2 MIla. Mcxoas w3 MONyYeHHBIX pPE3yJIbTATOB CIHENAHO 3aKJIIOYEHHE O
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COOTBETCTBMM HOPMHPOBaHHBIM IOKa3aTensaM. Kianman coxpaHseT CBOIO paboTOCIOcOOHOCTh NpH
temneparypax oT 0 go +50°C, uyTo Takxe COOTBETCTBYET 3asdBJIECHHBIM IapamMeTpaM M 3HA4YMT, 4YTO
KJIallaH YCTOMYMB K KIMMAaTHYECKUM Bo3aelcTBHAM. [lo pesynbraTaM HCHIBITAHWH YCTaHOBIEHO, YTO
ycunue TpHUBEACHUS KiarmaHa B JeiicTBHe cocTaBmsieT 95H u He mpeBbIIaeT HOPMHUPOBAHHOTO
nokazarenst pasHoro 100H. beuto mposeneno 500 nukinoB cpabaTeiBaHHA KiIaNaHa MNP MaKCHMAIbHBIX
paboumx pgaBieHHsX, cornacHo [4-6], W mocie BceX IMKIOB CPa0OTKH KIJANaH COXPaHMI
paboTOCTIOCOOHOE COCTOSIHHE, YTO TAKKE CBHAETENBCTBYET O IOJIOKHUTEIBHOM pesynbrare. OqHako B
XO/l¢ WCIIBITAHUHM BBIABICHO, YTO BpeMs cpabaTblBaHMs KJallaHa COCTaBISeT 2 C, YTO SBISETCA
KPUTHUYECKMM MAaKCHUMAaJbHBIM HOPMATHBHBIM 3HAY€HHEM M CIIEAYeT BBIBOA O KOHCTPYKTUBHOH
TI0pabOTKe M COBEPIICHCTBOBAHNS KOHCTPYKIINH KJIallaHa.
Pe3ynbraThl nCTIBITaHKI 1 OIIEHKA pabOTOCTIOCOOHOCTH KJIalTlaHa MPEICTaBICHBI B TA0INIIE.

Pe3y.]'l]>TaT]>l HMCNBITAHUH M OLlEeHKA pa60TOCHOCOGHOCTl/I KJanmaHa

N HopmupoBaHHOE 3HaYeHNE dakTHUecKoe 3HAUCHHE OmneHka
Bun ncneitanmii o .
moKazarenei rokasareneit COOTBETCTBUS
CpabaTbIBaHuE B AHa-
HaEOHe abounx z[zI:Bne Prin < 0,14 Mila Prmin =0,12 MITa COOTBETCTBYET
P > Prax > 1,2 MIla Prax =1,5 MIla Y
HUI
Y CcTOoHYMBOCTH K KITH- DKcIuTyarayst Ipu TeMreparype 0. $50°C
MaTH9YEeCKUM BO3ICH- +4...450°C u oTHOCHTENBEHON W 9 COOTBETCTBYET
5 (95£3)%
CTBUSIM BnaxkHoctH (95+3)%
3aKphITHE ¥ OTKPBITHE 3aTBOPA KJla- Kranan ofecrieunBaeT aBTOMaTH-
PaborocniocobHOCTH MaHa: CIIPUHKIICPHBIA PEXUM — YecKoe, PyYHOE 3aKPBITHE U OT- COOTBETCTRYET
PYYHOTO yIIPaBJICHUS ABTOMAaTUYECKOE, IPEHYCPHBII KPBITHE 3aTBOPA B COOTETCTBYIO- Y
PEKHUM — pydHOE IIUX PEKUMAX
Ycunue npuBeaeHus B
. p 100H 95H COOTBETCTBYET
JIeHCTBIE KJIalaHa
Bpewms cpabatsiBanus
P KJfanaHa tepmax < 2¢ tepmax = 2¢ COOTBETCTBYET
I'epMeTHYHOCTD NP TABICHUN
o Knanan repmeruyes, Te4b OTCYT-
I'epmeTnuHOCTH 1,8 MIla st pabounx mosocTeii n COOTBETCTBYET
CTBYET NP YKa3aHHBIX TaBJICHHUIX
2,4 MIla mst 3aTBOpa
UyBCTBHUTENFHOCTD P <0,14MIla Pep = 0.12 MTTa
(maBreHue cpabarbiBa- Pacxox Bogp! 4epe3 KiiamaH p=5 COOTBETCTBYET
Pacxon Boasl 0,471/C
HUS KJTaraHa) >0,45n/c
Knanan JomKeH coXxpaHsaTh paboTo- [Tocne 500 ukioB cpabOTKH Kita-
PaGoTococob6HOCTH
crniocoOHocTh mocie 500 nKIoB naH paboTOCIIOCOOEH 1 pacXos or-
(9UCITO TIUKIIOB COOTBETCTBYET
cpabaTbiBaHUsI TPU MAKCHMATbHBIX HETYIIAIIEero BEeleCTBa B HOpMe
cpabaTeIBaHUs)
pabounx IaBIeHHSX (1357/c)

3akiIouyenne

B paGore npoBeneHbI HCHBITAHUS CIPHHKICPHO-APSHUEPHBIX KJIAMAHOB HAa KOMIUIEKCHOM
crenge CT-KCI-2M, npenHa3Hau€HHOM Uil TUIPABIMYECKHUX, MHEBMATHUYECKUX U BJIEKTPUUECKHUX
WCHBITAaHUI KJIaaHOB CHUTHAIBHBIX. AHAIM3UPYS TOJYYCHHBIE TPHU DJICKTPHUESCKUX HCIBITAHHIX
pe3yJibTaThl YCTAHOBJCHO, YTO KjaraH 00eCleurnBaeT aBTOMATHYCCKOE OTKPBHITHE M 3aKPhITHE KjlalaHa
pu paboTe B CIPUHKIIEPHOM PEXKUME U PYYIHOE — B IPEHYEPHOM.

Ha ocHOBaHWU TIPOBEJCHHBIX WCCIIEIOBAHUN YCTAHOBJIEHA B3aMMOCBS3b Pa0OTOCIIOCOOHOCTH
KJIallaHa M pacxojia OTHeTymIamero BemecTBa. OmnpeaeneHbl 3aKOHOMEPHOCTH CpabOTKH KilarmaHa
pacxo/a OTHETYIIAIIETO BEIIeCTBa IIPH MaKCHUMAaJIbHBIX pabounx nasieHusx. [locme 500 nukiioB cpada-
THIBaHMsSI KJIAMIAH COXPaHMI pabOTOCIIOCOOHOE COCTOSIHHE M PAcXOJ OTHETYIIAIErO BEIIeCTBA TaKKe
OCTaJICA B MpeIesiax HOPMBL.

OmeHka pe3yiabTaTa MCCICIOBAHUN TO3BOJSIET CYOUTh O pPabOTOCIIOCOOHOCTH KJIalaHa,
FEPMETUYHOCTH Y YCTOMUMBOCTHU K KJIIMMATUYECKHUM BO3JICUCTBUSM.
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HYDRAULIC TEST SPRINKLER-EQUIPPED SIGNAL DELUGE VALVES
A.A. HERASIMOVICH, K.D. YASHIN

Abstract

The complex bench hydraulic tests signal sprinkler, deluge valve are conducted. The tech-
nique of carrying out of tests is described. Checked tightness and durability of the valve body at a
pressure of 2,4 MPa inside the valve. A decision on its performance and compliance with the stand-
ards of fire safety is issued.
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