AN NOPOWIKOBOIo

AGS] A

POTYWEHWS

bTEPHATVNBA

ONbLWOV HAaKONNEHHbIA ONbIT
60pbObI C MOXapaMmu Nokasbl-
BAeT, YTO OCHOBHbIMU NapameT-
pamu, onpefensioWmmMn CBOEBPEMEHHOE
nojaB/ieHne 04aroB noxapa, ABNATCA

3 HEKTUBHOCTb, HAAEIKHOCTb, aBTOHOM-

HOCTb, GbICTPOAENCTBIE, BbICOKUE IKCMTY-

aTauMOHHble XapaKTEPUCTUKN CUCTEMDbI.

Kpome 3Toro, cpefcTea noxapoTyweHus

LOJKHBI UMETb HEBBICOKYIO CTOUMOCTb,
JOCTYMHY0 Ans notpebneHus.

B HacToswee Bpems Haubonee pac-
MPOCTPAHEHHbIM CPEACTBOM 3aWUThl OT
MOXapoB SABASITCSA OTHETYWMUTENN, B 3HA-
YUTENbHOM CTENEHU 3TO CBA3AHO C TeM,
4TO OHU UMelOT npuemnemyio LeHy. OgHa-
KO 3(EKTUBHOCTb UX UCTONb30BAHMS OT-
paHuyeHa TaK Ha3biBaeMbiM YenoBeyec-
KWUM (paKTOPOM — UX MOXXHO MUCMOJIb30BaTH

ANA TYyWeHUA 04aroB noXapa T0N1bKO B TOM

cnhy4yae, ecnu no6AN30CTU OT HUX HAXO0-

[ATCA Noaun, ymewuwme M1 nonb3oBaTbCA.

Kpome Toro, ahpeKTUBHOCTb UX NCMONb-

30BaHNA 3aBUCUT OT NCNUXO-IMOLMOHANb-

HOTO COCTOSAHMA NtOAEN BO BpEMSA BO3HUK-
HOBEHMA o4ara noxapa, KoTopoe MoXeT
BbIPaXaTbCs B hOpMe UCnyra, pacTepsH-
HOCTW NMBO U3NULWHEN CaMOyBepeHHOC-

TH, Y4TO 3a4aCTy0 NPUBOAUT K 3ano3fanomy

BbI30BY MOXapHOI MalWuHbl (Mocne He-

ynaquﬁ NOMNbITKN CAMOCTOATENBHO NOTY-

WKTb 0Y4ar noxapa), U BO3HUKAIOT Heno-
npaBuUMble MOCNELCTBUSA.

bonblwoe 3HayYeHNe TakKe NMeeT Tex-
HWYecKoe COCTOAHME orHeTywutenen. B
nociegHee Bpems GONbWMUHCTBO NPOU3-
BOAMTENEl NepeLlsin Ha BbIMYCK 3aKauHbIX
OrHeTylWuTeNe, AN KOTOPbIX YA3BUMbIM
MeCTOM ABAETCA yTeyka rasa u3 Kopny-
COB Npu HecobNOAEHUN ONpeLeeHHbIX

TEXHONOTUYecKux TpeboBaHmil B npouecce

UX NPOWU3BOLCTBA.

M36exaTtb BbllWeyKa3aHHbIX HefO0-
CTAaTKOB MOXHO NPW UCMNO/Ib30BaHUN
aBTOMATUYECKMX CPEACTB NOXKapoTywe-
HUA, OfLHAKO X MOBCEMeCTHOe (Macco-
BO€) NPUMEHEHMe HEBO3MOXHO U3-3a

- JEACTBAM NOXKAPOTYLLUEHWS

B. Ocunkos,
10. Opuoros,
E. OpuoHos,
T. Weidmensman

UX BbICOKOW CTOMMOCTH.

B cBA3M ¢ 3TUM GbIM paspaboTaHbl
1 OCBOEHbl B CEPUIAHOM NMPOU3BOJACTBE
MOAYNY NOPOLKOBOIO NOXApOTyLWeHNs,
KOTOpble COOTBETCTBYIOT BCEM Bblluenepe-
YucneHHbIM TpeboBaHuaM. OHK obecne-
YMBAIOT TYLIEHWE 0YAroB Moxapa B aBTo-
HOMHOM (3HEeproHe3aBUCUMOM) pexume
6e3 yyacTus B 3TOM JIIOAEN W B TO Xe Bpe-
M MMEIT HEBbICOKYIO LieHY, He3Hauu-
TeNbHO NPEBbILWAIOLLYI0 CTOMMOCTb OTHe-
Tywutenei.

Mo TexHn4yecknM, TEXHMKO-IKOHO-
MUYECKMM, IKCNNyaTaLMOHHbBIM XapaK-
TEpPUCTMKAM OHU MMeloT 6onee BblCO-
Kue nokasartenu, 4em pyyHble CpeAcTBa
noxapoTyweHus. 3Ha4YUTeNbHO, B He-
CKONbKO pa3, NpeBOCXOAAT UX No 3¢-
(heKTUBHOCTK.

MpnynHa aToro 3aknioyaerca B cre-
Zylowem. [1ns [OCTUKEHUA HeobX0AUMO
3¢ (eKTUBHOCTU CTPYKTypa ra3onopolLu-
KOBOIi CTPyM AoMXHa obecneynBatb He-
06XO0AMMYI0 KOHLLEHTPALMIO OTHETYLWaLe-
ro nopoLka n CKOPOCTb ra3onopoLLIKOBOTO
MOTOKa, MPX KOTOPbIX CTPYA CMOXET A0-
CTUYb ropaLleit noBepxHocTu. [pakTuye-
CKM BO BCeX OTHETYLWUTeNsAX paboyee faB-
NleHue B Kopnyce He npesblwaeT 10 atm.,
no3TOMy Takue usgenus moryT 3pdeKTns-
HO WCMONb30BaTbCA TONbKO HA HEGONb-
WOM PaccTOAHMM OT o4ara noxapa.

B mopynax B KayecTBe MCTOYHMKA ra-
3a UCNONb3yeTCA rasoreHepupyollee yc-
TPOWCTBO, HaNpUMep, UCTOYHUK XONOA-
Horo rasa (MXT), co3paHHbIA Ha ocHoBe
TBEPAbIX ra3oreHepupylolLmnx KoMnosu-
LMIN, KOTOPbI CO3AaeT B KOpNyce MOAy-
nsa paboyee faBneHNe TONbKO B MOMEHT
3anycka ero B paboty. Takum obpasom,
MCKNI0YaeTCs BO3MOXKHOCTb KaKUX-nM6o
yTeyek rasa u3 Koprnyca MoAyns, xapak-
TepHas ANs yCTPOWCTB, B KOTOPbIX KOP-
nyca u3fennit HAXOAATCA NOCTOAHHO NOJ,
AaBneHneM. 3TO NO3BONAET YBEINYNTD
paboyee faBneHune B Moaynax go 20 atm.,
npu KOTOPOM 3HAYMTENbHO BO3pacTaeT



NO>KAPOTYWEHWUE

3¢ PeKTMBHOCTb BO3AENCTBUA UCTEKAIOLWEH U3 MOLYAA ra30no-
POLWKOBOM CTPYM Ha oyar noxapa.

MHOroneTHUit onbIT Pa3paboTKu U NPUMEHEHUS YCTPOICTB
3TOro TMNa B pa3/NyHbIX CUCTEMAX MPOTMBOABAPMIAHOTO U Cre-
LManbHOTo Ha3HayeHMs NOKa3blBaeT BbICOKYIO BEPOATHOCTb WX
6€30TKa3HOM paboThl B TeYeHWE ANUTENBHOMO CPOKA IKCMyaTa-
LMK 6e3 TEXHUYECKOro 06CNYKMBAHUSA.

B kauecTBe orHeTtywauero matepuana B MOAYNAX UCNOJb-
3yeTcA MeNnKOAMCNEepCHbIA OrHeTyWalwMin NopoLwoK, KOTOPbIi
obecneynBaeT TyleHWe 04aroB Noxapa Kak no NoBepxHoC-
T, TaK U no o6bemy. lnanasoH pabounx Temneparyp y pas-
HblX MOAy/Nei CBOI, HO NpumMepHo Konebnetcs oT -60 Ao
+90° C. No cBOMM 3KcnNyaTaLMOHHbIM XapaKTepUCTUKaM MO-
AYAN ABNAIOTCA YHUBEPCANbHbIM CPEACTBOM TyLIEHNA NOXKA-
pa, Tywar TBepAble, XUAKUE U ra3006pa3Hble BelWeCTBa, a
TaKXe 371eKTPo06OpyAOBaHME, HAXOAALLEECA NOA HaNpsxKe-
HueM 6e3 orpaHuyeHuns no ero BennymHe. Tywar oyaru noxa-
pa KaK B NOMeLleHN, TaK U Ha OTKPbITbIX NaOWagKax.

KoHuenTyanbHas KOHCTPYKLMA MOLyNeil NOPOLWKOBOro MNo- :
apoTyleHMA B NPUHLUNUANBLHOK KOMNOHOBKE NpeAcTaBnsaeT 6"'
coboit (puc. 1) kopnyc 1, B KOTOPOM pa3MeLLalTCs OrHeTylwa- Puc. 1
wuit nopowok (OM) 2 n HU3KOTeMNepaTypHoe ra3oreHepupyto-
wee ycrpoiicto (IY) 3 ¢ 31eKTPONYCKOBbIM 3/IEMEHTOM 4, a3pa-
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TOPOM 5 115 NCEBAOOKMMKEHUS NOPOLLKA. B npoTuBONONOXKHOM MOTYT pacrnonararbCsi BEpTUKaNbHO, FOPU30HTANLHO U MO yr-
ot 'Y yacTu Kopnyca HaxXOAUTCSA HAacaZoK-pacnbiInNTeNs 6 Ans  JIOM K rOpU30HTY U 06ecneynBatoT BbIGPOC OrHeTyWalero no-
obecrneyeHus BbIGPOCA OrHETYLIALLErO NOPOLLIKA B 30HY FOPeHus. poLwKa B N106bIX HANPABAEHUSX, TOITOMY MPU UX UCMONb30OBA-
B momeHT cpabarbiBaHus B 00bemMe MOAYNA CO3AAETCS U30bI- HUM UCKIIIOYAETCS BO3MOXHOCT 06Pa30BaHMs 3aTEHEHHbIX 30H,
TOYHOE [aB/ieH1Ee BbITECHSIOWErO ra3a, nog LeiCTBUEM KOTO- M 33 CYET ITOr0 3HAYMTENIbHO MOBLIWALTCH HAAEKHOCTD Tylle-
poro paspyluaercs repMeTusnpyloLan MemGpaHa 1 orHeTywa- HUS MOMELEHNT, 3arpPOMOXKAEHHbIX 060pyLOBaHUEM, UK 06b-
WKt NOpPOWOK BbibpackiBaeTCs B 3aliMUiaemMblili 0ObEM Yepe3  eKTOB, UMEILMX CIIOKHYI0 reoMeTpuYeckyio hopmy.

HaCafOoK-pacnblInTeNb. Pa6ota TaKoit cucTeMbI 3alyUThI OT NoXKapa obecneynBsaer-

B 3aBucumocTun ot KOHCTPYKTUBHOIO UCNONHEHUA, MOOYNN cs nnéo nogknto4YeHnem Mop,yneﬁ K cmrHaano-oxpaHHoﬁ anna-

- 0pHLHANbHbIK NOCTaBLIMK MOAYNEH ra3oBOro NOXKapoTYWeEHHs lpeptasHaver pnA NHHBM-
M rasosoro orHerywauwero coctaea (0C) «MHEPTEH» npou3BopcTBEa R3aUMK NOXapoB Knaccos
FIRE EATER A/S (lanuAa) no Bcei TeppuTopuu PoccHitcHoH Depepauuu A, B u C, Bo3ropaHui

Aepeea, THaHeH, Gymaru,
pE]HHh!. nnacrMacc,
rOpIOYHX MHAKOCTEN,
Macen, cMaloyHblX
BelecTs, CMON, NaKOB,
FTOPKYKHX razoe W INeKTpo-
oBopyAoBaHMA.
bezonaceH 4nA 3QopoBLA
niopex, opobpeH
IHONOTHYECHHMH OpraHu-
3alMAMM. He oKa3bipaer
BPEAHOro BO3eACTBHA

Ha obopygoBaHKe, UeHHO-
CTH, MAaTHHTHBIE HOCHTENH
WHOPMAL MK U JOKYMEHTBI,
NOCHONbKY 370 TOHOHE-
NPOBOAAWMMH, HEKOHJEH-
CHpyeMbld, CYyX0H ras,

be3 YBETa W 3anakxa.

WWW.INEROS.RU I. KAMMHWHTPAJ,
E-MAIL:INFO@INEROS.RU = TUXOPELKWA TYNHK, 1/3
{ TEN. (4012) 631-626
OAKC (4012) 472-256
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patype, 160 NPUMEHEHWEM MOAYNEN C YCTPOKCTBAMMU aBTOHOM-

HOro nycka.
3anyck VXTI B paboTy ocylwecTBASETCA INEKTPUYECKUM CU-

rHanoM He6onbLWON MoLHOCTH (NyckoBoit Tok 0,12 A, Hanpsxe-

Hue 1,9 B). 3T napameTpsl cpabatbiBaHus UXI obecneynsaiot

BO3MOXHOCTb BCTPauBaHUsA B aBTOMaTUYECKYIO CUCTEMY NOXKapo-

TyweHus 6onblworo Konudyectsa MMM 6e3 yBenuyeHus MOLHOC-

T UCTOYHMKA NUTAHUSA.

B HacToswee Bpems Ha pbiHKe 6e30MacHOCTY NpeanaraloTcs:
Bl mMoaynu MMNyNbCHOTO AeiCTBUSA, C MOMOLLbIO KOTOPbIX, CO-

r1acHO HOpMaM noxapHoi 6e3onacHocTn HMB-88, MOXHO

TYWWTb 31eKTPO06OPYAOBaHME, HaX0AALWEEeCa Nog Hanps-

XeHuem 6e3 orpaHuyeHus No BeMYMHe NPOBUBHOTO Ha-

npaXeHns;

B TepmoCTOMKMe MOAYNM C TEeMMepaTypo 3KcnayaTauuu ot
-60 go +90° C;

B noxapoB3pbiBO3alMiLeHHble MOAYIN, foNyLeHHble PocTex-
Haf,30pOM AN NPUMEHEHMA Ha NOXKapOB3PbIBOONACHbIX Hed-
TeXMMUYECKnX 1 nepepabatbiBalolnx 06beKTax, ropHbIX Bbl-
paboTKax u pygHUKax u T.4.;

B camocpabartbiBalolme 6bICTPOAENCTBYIOWME MOAYIU, OCHA-
LWeHHble faTYMKaMM NNaMeHU, KoTopble obecneynsatoT 06-
HapyXXeHue v TylleHne 04aroB noxapa B Te4eHWe HeCKob-
KMX CEKYHA C MOMEHTA NX BO3HWKHOBEHMUSA;

B wmopnynu c perynupyembiM yriioM Nojayu nopowka B oyar no-
Xapa.

Mopynv nopowwKoBOro NoOXapoTyLWeHUs UMEIOT BbICOKYI0 3t-
(eKTUBHOCTb, 06ecneynBaloLLyio TyWEHWE 0YAroB MoXapa Ha
naowann no 80 m2, B o6beme go 250 M3 1 € BbICOTHI 40 16 M 3a
BpeMs, He npesblwatoliee 1 c. ABNATCA U3AeNNAMM MHOTOKPAT-

Hayane 3Toro ropa 6bin AaH

o4yepeAHON CTapT YXKe cTaBLIe-

MYy TPaAMLMOHHBIM KOHKYPCY
«Jly4yliuin NpOeKT, BbINOJNHEHHbIN B
2007 ropy Ha 6a3ze UCB «OpuoH».

B HacToslee BpeMs YNCNO 0OBEKTOB,
060pynoBaHHbIX CUCTEMOI 6e30MacHOCTM
Ha 6a3e npubopos npoussoacTea HBM
«bOJINA» nop ynpasneHnem APM «OpuoH»
1 «OpuoH Mpoy, npubaukaercs k 15000, a
6onee MenKux — COTHAM ThicaY. Cuctema
M03BOJSAET OCHALLATL pacnpeaeneHHble 06b-
eKTbl TEXHNYECKUMU CPEACTBAMMU OXPaH-
HOW, TPEBOXHOM, NOXAPHOW CUTHANU3aLum,
ynpaBisTh 060PYA0BAHUEM MOXKAPOTY-
WEeHNS U ONOBeLeHNA, NHXEHEPHBIMU
cucTeMaMm 3AaHuit, CO3faBatb CUCTEMBI
KOHTPONA 1 yNpaBieHnA [LOCTYNOM, BU-
AeoHabnofeHnA. Hawumm knueHTamu

HOr0O MCNO/Ib30BaHUA U MOTYT NepecHapaXaTbCA Ha CTaHLNAX
TexobCayKuBaHus.

KoHCTpYyKTUBHOE UCMONHEHNE MOAYNEN, KaK OblN0 CKa3aHo
Bbile (KpenaeHue K CTeHaM WW NOTONKY, HanosbHbIE), U UX
TeXHMYeCKNe BO3MOXHOCTU NO3BOAIOT KOMNIEKTOBATb CUCTe-
Mbl MOXapOTYLWeHWA NOAXOAALLMM KOMYECTBOM U HOMEHKNATY-
poit mopyneit Ans 3alWuTbl NIOOLIX MO HA3HAYEHUIO U TEOMET-
puK 06bEKTOB. ITO MOTYT GbITb 3EKTPOPaCNpefennTeNbHble
wkadbl 06beMOM MeHee 1 M3, cknafcKkne nomeleHns o6beMoM
B COTHW Ky6OMETPOB Npu BbicOTe A0 16 M. BO3MOXHOCTb TaKoM
MOAYNbHOMN KOMMNEKTaLuun CUCTEM NMPOTUBOMOXKAPHOI 3aLUNTBI
ABNAGTCA OAHUM U3 CYLWECTBEHHbIX TEXHUKO-IKOHOMUYECKUX
npeuMyWecTB nepepy CTalMOHAPHbIMU CUCTEMAMU MOKAPOTY-
LeHWs, NOBCEMECTHOE UCMO0JIb30BaHNe KOTOPbIX HEBO3MOXKHO W3-
3a UX BbICOKO CTOUMOCTH.

HakonneHHblit onbIT 3kcnayaTtaumn MMM nogTBepxpaer mx
NpenMyLecTBO N0 CPABHEHNIO C OTHETYIINTENAMU U HEKOTOPbI-
MU [PYTUMK TUNAMU CPEACTB NoXapoTyweHus. Mpu MUHUManb-
HbIX 3aTpaTax Ha WX YCTaHOBKY MOTYT ObITb COXPAHEHbl 0OBEKTBI,
umeiowmne 6obWY CTOMMOCTb. NpUBEAEM NpaKTUYECKUid Npu-
Mep: C oMol bio Heckonbkux MMM «TyHryc» Gbin NOTyWeEH oyar
noxapa Ha CepoBckom 3aBofie peppocnnasos. [10 oueHKam cne-
LManucToB, yiepb oT noxapa MOr COCTaBUTb HECKOJIbKO COTeH
MUNJIMOHOB pybeit.

Mpu conzmepumoit cToumocTu ¢ orHetywutensmu MMM obec-
NeynBaloT 3HaUMTENbHO G0Jlee HaAeXHYI0 3alMUTy 0OBEKTOB OT
noxapa, Np1 3TOM UX BMOJIHE NpUeMNeMas LieHa 1 BbICOKMeE Tex-
HWYeCKMe M IKCNyaTauMOHHbIe XapaKTepUCTUKN OTKPbIBAIOT
BO3MOXHOCTb [i1l MaCCOBOTO UCMOb30BaHNA Ha 06beKTax pas-
JINYHOTO Ha3HayeHus.

ABNAOTCA: 6aHKU, MPOMbILWNEHHbIE Npef-
NPUATUSA, FOCYAAPCTBEHHbIE 1 AAMUHUCTPA-
TUBHble OpraHu3aLuu, 06bekTbl HedTera-
30BOr0 KOMM/IEKCA, Y4PeXAEHNA KyNbTypbl,
00pa3oBaHu1s 1 34paBOOXPAHEHUSA U MHO-
rne gpyrue. Ha KoHKypc 6bi10 npucnaHo
60bLIOE KONNYECTBO aHKET, 3aM0NHEHHbIX
KOMNaHWUAMMU-y4aCTHUKAMK, B KOTOPBIX CO-
AEpXanuch CBeeHNs 0 NpeAcTaBAAeMbIX
06beKTax, onucaHus, potorpacdum 3gaHui
1 COOPYXKEHUI.

Mo uToraM ronocoBaHus nyyWwmum 6bin
NpU3HaH NPOEKT KOMMIEKCHOI CUCTEMbI 3a-
WNTbI 25-3TaXKHOTO XMOro AOMa, pa3pa-
60TaHHbI 1 peanu3oBaHHblit 000 «Apka-

pa, r. HabepexHble YenHel. B npoekTe Gbi-
JIN Y4TEHbl BCE COBPEMEHHblE TPEOOBaHMS,
NpefbABAAEMbIE K BbICOTHBIM XWUIbIM [0-
MaM. [1na Kaxgon KBapTUpbl NPUMEHEHbI
CpeACTBa agpecH0-aHaNoroBoi NoxapHom
CUrHanu3auum. Bce nuHnm cBA3m cuctemsl
(appecHble WKHBI KOHTPOIEPOB OXPAHHO-
noxapHow curHanusaumu u RS-485 nHrep-
thelic) BbINONHEHBI NO MPUHLMMY KONbLEBbIX
MHTepencoB C NpUMEHEHNEM U30NATOPOB
K3. B npoekTe peann3oBaHa nosHOLEHHasA
npsAMas MHTErpaLua ¢ CUCTeMaMu noxap-
HOM aBTOMATUKN U WHXEHEPHbIMU CcuCTe-
Mamu 3paHus (nopolwkosoe u BogaHoe [T,
BEHTUNALMSA, AbIMOYAANEHNE, NOAMNOP BO3-

AyXa, aBTOMaTM4yecKu1e BOpoTa, NpOTUBOMNO-
XapHble WTopbl, TMdTHI). Takke B cocTaB
KOMMNEKCHON CUCTEMbI BOLIIN 37IEMEHTSI
aapecHow oxpaHHon curHanusaumu, CKI un
UMpPoBOro BUAEOHAOTIOAEHMS.

15 anpensa 2008 rofa, nepef Hayanom
cemMuHapa, NpOXOANBILETO Ha BbICTAaBKE
MIPS-2008, cocTosnock HarpaxpaeHue nobe-
AUTENA KOHKypca «Jly4lwmnil npoeKT, BbINos-
HeHHbI Ha 6a3ze NCO «OpuoHy». MpepcTa-
sutento 000 «Apkagax 6bin BpyyeH npus —
HoyTOyK! Komnanus «BbOJTU» no3pgpasns-
eT nobefnTeNs KOHKYpCa U BblpaaeT 6/1a-
rOAAPHOCTb BCEM KOMMAHWAM, TPUCABLUNM
B Hall aspec CBOM NpoeKThl!



