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A. 10. Camapoe — Mar1cTpaHT kadeapbl MAKPO- U HAHOTEXHOMOTUI 83POKOCMIUYECKOTO NPUBOPOCTPOEHMS.
0.3. By6Ho8 (O-p TEXH. HayK, NPOd.) — Hay4HbIN PYKOBOAUTEMb

OCOBEHHOCTU PABOTbI MONYNPOBOAHUKOBbIX TA30BbIX CEHCOPOB
B PEXXUME SHEPIOCBEPEXEHUA

['a304yBCTBUTESbHBIE CEHCOPbI HALLMM LWMPOKOE NMPUMEHEHWE B PasfNYHbIX OTPACHSAX HAPOLHOMO XO-
3qicTBa BBMAY 60MNbLLIOI NOTPEOHOCTY B AELLEBBIX M 9KOHOMUYHDBIX Fa30BbIX AaT4MKaX.

B 60nbLUMHCTBE OMMUCaHHbIX BbIlE CrlyYaeB K ra30BOMY CEHCOPY NPeAbsABAATCS Bce Gonee xecTkue
TpeboBaHUs MO CHUXEHMIO 3HepronoTpebneHns. OCHOBHLIM NOTPEOUTENEM SHEPrN B UBMEPUTENBHOM YacTy
razoaHanuTM4eckux NpubopoB ABNSETCS YyBCTBUTENbHBIA NEMEHT, TaK Kak YyBCTBUTENbHbINA Crioi HeobXxo-
AMMO HarpeBaTb [0 BbICOKMX TeMnepatyp, B oTAeNbHbIX cnyyasx 4o 500 °C. B nyywem cnyyae ceHcop no-
TpebnseT He 6onee 65 MBT npu NocTosiHHOM Harpese. [1]

OpHako npw MpaBUIbHO OPraHW30BaHHOW CUCTEMe AETEKTUPOBAHWUS BenWYMHA SHepronoTpebneHns
MOXET BbITb YMEHbLUEHA B AECATKM pa3. ITO CBA3AHO C OCOOEHHOCTAMM COCTOSHNS aTMOCHEPLI NOMELLEHNN,
B KOTOPbIX NPOBOAATCS MeponpusaTus no obecneveHmto 6esonacHocTn. B 6onblMHCTBE CnyvaeB npeacTas-
nseTcs LenecoobpasHbiM, YToObl JaT4MK OCHOBHOE BPEMSI HAXOAMWMCS B XONOAHOM COCTOSHWW, MPW KOTOPOM
SHepronoTpebneHne MUHUMaNbHO 1 ONpeaenseTcs TOMbKO 3aTpaTamu 3EKTPOIHEPTUM HA NUTAHWe CUCTEM
ynpasnexus. Mepnoanyeckyt YyBCTBUTENbHBIN MEMEHT BKOYAETCH U M3MEPSIET NapameTpbl OKpYXatoLLen
cpeabl. Ecnv geTekTupyemblin ra3 He 0BHapYXeH, TO NUTaHWe YyBCTBUTENBHOTO 3MIEMEHTA OTKMYAEeTCs A0
CrepytLLero ceaHca AeTekTUpoBaHns. Mpn 9TOM MHTerpanbHoe noTpebneHne MOLLHOCTW YyBCTBUTENBHOMO
anemeHTa MOXET OblTb CHWXEHO MPOMOPLMOHANbHO OTHOLIEHWIO BPEMEHW HarpeBa YyBCTBUTENbHOMO 3ne-
MeHTa [0 BbICOKWUX TEMNepaTyp K nayse Mexay HUMK.

Ecnm ncxogntb TONbKO 13 3HEPronoTpebneHns YyBCTBUTENBHOTO 3NEMEHTA, TO BCE BbILLE OMUCAHHOE
abCconTHO NpaBKIbHO, HO ra3oBast YyBCTBUTENBHOCTb CEHCOPa OMPeaenseTcs xapakTepucTukamu nonynpo-
BOAHMKOBOIO YyBCTBUTENBHOTO Criost. [pu pasnuyHbix TemnepaTypax Ha NOBEPXHOCTM 3TOr0 Cros NPOTEKaloT
pasnuyHble Xummnyeckne npoueccol. Mpu BbICOKO TeMnepaType 3T0 B OCHOBHOM MpoLecch! gecopbuum mo-
nekyn, a Npy HU3KoM TemnepaTtype — agcopbumu. Ioka Crion HaxoAMTCA B XONOAHOM COCTOSHWW, Ha ero no-
BEPXHOCTW agcopbupyeTcs 6onbLIoe KONMYECTBO BELLECTB, HaXOAsALMXCs B Bo3ayxe. [pn KOpoTKOM Harpe-
B€, KOraa AaTyuk NpuBoamuTcs B paboyee CoCTosHWE, aacopbupoBaHHble BellecTBa nogseprarrcs aecopb-
LW 1 yOansoTcs U3 YyBCTBUTENBHOO Cros. MpucTynaTh K U3MEPEHUSIM MOXHO TOMbKO NOCNe YCTaHOBIEHNS
AVMHAMUYECKOro paBHOBECUS, NP AOCTUXEHUM KOTOPOrO BeNYMHA NMPOBOAMMOCTW YyBCTBUTENBHOTO CIOS
[OMKHA COOTBETCTBOBATH KOHLIEHTpALMM AETEKTMPYEMOTO rasa.

3apavy NpOBEAEHHOTO MCCNeLOBaHUA MOXHO COpMynMpoBaTh creayolmm obpasom: ans Bolibopa
NPaBKUILHOTO pexuma paboTbl NONyNpPOBOAHNKOBOTO ra3oBOr0 ceHcopa TpebyeTcs npoBepuTh ero paboTy B
HECKOMbKIX PEXMMAX, CHATb XapakTepUCTIKW CEHCOopa Npu Noaaye TeCTUPYEMOrO rasa, a Tak e B COCTOSHUN
MoKos (B HOPMaIbHbIX YCNOBUSIX).

[nsa nposedeHus WUCCneaoBaHU WUCMONb30BaNoCh ChneuuanuanpoBaHHoe 060pyaoBaHWe (ra3oBbiv
CTeHa), cnocobHoe co3aaBaTb HEOOXOAMMYHO Cpedy, perynupoBaTth U KOHTPONMPOBATL €€ COCTaB W pacxop.
Kpome Toro, ans onpeaeneHns napameTpoB U3MEPUTENbHbBIX 3EMEHTOB ObiNo CO3A4aHO CreLmanmapoBaH-
HO€ 3NeKTPOHHOE 060pyaOBaHME, KOTOPOE COOTBETCTBYET NapamMeTpam UCCneLyembiX AaTHMKOB.

Vccnenyemble JaTynkn HAXoadTCs B repMETUYHON M3MEPUTENBHON 30HE, B KOTOPYHO NOCTynaeT chop-
MWPOBaHHas ra3oBasi CMeCb C BEMNYMHOM pacxoda 40 1,75 n/MuH Npu HOpManbHOM AaBneHuu. Mcnonb3osa-
HMe MPOTOYHON CUCTEMbI MO3BONSET 06ecneunTb NOCTOSHCTBO COCTaBa ra3oBOW Cpeabl 4Ns BCero obbema
N3MepuTENBHON 30HbI (puc. 1). [2]



B npouecce nccnenoaHnsi NonynpoBOLHUKOBbIX CEHCOPOB NPUMEHSINUCL HECKOMBKO PEXUMOB Harpe-
Ba/OXNaXzaeHns YyBCTBUTENBHOMO drieMeHTa ra3oBoro faTyuka. B pesynbTate guarHocTupoBanock nosee-
HUE YyBCTBUTENBHOIO CIIOS MPU NEPUOAMYECKOM HarpeBe YyBCTBUTENBHOTO Crosi B TeYeHWe 1 cekyHabl U rno-
CriedytoLLeM OXNaXaeHUM ero 40 KOMHATHOW TemnepaTypbl. Bpemsi HaxoXoeHust YyBCTBUTENBHOMO COs B
XONIOHOM COCTOSIHWUW BapbupoBariock oT 1 4o 30 cekyHa. Mpu 3TOM 3Mepsinach BeNMYMHA CONPOTUBIEHUS
YYBCTBUTENBHOTO COSi HA KOHEYHOM CTAAMM HarpeBa B YMCTOM BO3AYXe U Mpy noaaye AETEKTMPYEMOrO rasa.
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Puc.1. Cxema ra3oBoii YacTu UCMbITATENLHOMO CTeHAA [2]

[MonyyeHHble pe3ynbTaThl NpeacTaBneHbl B Tabn. 1.

Tabnuua 1.
XapaKTepucTuKn CEHCOPOB, paboTatoLLMX B UMMYNLCHOM pexume [2]
Wep, uBT nay3a R/Ro crosi (rop.) .
(xon.), ¢ C rasom 6e3 rasa
314 0,528037 1 1

20,9 0,590745 0,994421 1,12
12,56 0,674157 0,982426 1,28
57 10 0,813187 0,98901 1,54

3 20 0,9009 1 1,7
2 30 0,94667 1 1,79

Wcp - cpeaHss MoWHOCTb noTpebrisiemas ceHcopoM; Kij - nonpaBoyHbIN kKo duumeHT; R/Ro(11) - Xa-
PaKTEpPUCTMKA YyBCTBMTENBHOCTW NOMYNPOBOAHUKOBOIO cnosi npu 1 ¢ Harpesa u 1 ¢ oxnaxaeHns; R/Ro(1n) -
XapaKTepucTka YyBCTBUTENBbHOCTY MONYNPOBOAHWUKOBOTO CAOS NPpW 1 C HarpeBa v n ¢ OXnaxgeHuns.

Benuuuna K10 Bbluncnsanack no gopmyne Kio = (R/Rowm)/(R/Rown)-

3a BennumHy R/Ro(1/1) Bbina npuHsTa xapakTepucTuka YyBCTBUTENBHOCTW MOMYNPOBOAHMKOBOMO CIOst

nNpw Harpese/oxnaxaeHun B Tevenune 1/1 cekyHapbl. [2]

Hwxe npuBeaeH rpadovk M3MeHeHWs MoNPaBo4HOTO KO (ULIMEHTA B 3aBUCUMOCTM OT BPEMEH! Nay3bl

(puc. 2).




Kirno

W 1 nopava rasa

@® 2 nopaua rasa
1.8 =
[ ]
=
o
1.6 4
|
@
1.4 4
|
-
1.2 4
L3
@
104 =
1 T T T T
0 5 10 15 20 25 30

Bpems nayssl, ¢

Puc. 2. 3aBucumocTs K10 OT 4IMTENBHOCTY Nay3bl B HArPEBE YyBCTBUTENBHOMO Cros [2]

Takke NpoBOAUNNCL UCCMefOBaHUS MOBEAEHUS CEHcopa C ANMTENbHOCTbI HarpeBa ras3oyyBCTBU-
TENbHOrO 3NeMeHTa B TeYeHne 5 cekyHz .[2]

Tabnuua 2.
XapaKTepMCTMKM CeHcopos, pa6OTaPOLL||VIX B UMNYNbCHOM pEXUME MpU Harpese 5 CeKyHA
Wep, wBr nayaa R/Ro crios (rop.) Ko
(xon.), c C rasom 6es rasa

62 0 0,08786 1 1

31 5 0,092051 1 1,05
20,7 10 0,076912 1 0,88
12,4 20 0,078428 1 0,89
8,9 30 0,086368 1 0,98

B 3TOM uCnbiTaHUK BPEMS HAXOXAEHMS ra304yBCTBUTENBHOIO CMOSi B XOMOAHOM COCTOSIHUM U3MEHSI-
nock ot 0 (pexum HenpepbiBHOW paboTbl) Ao 30 cekyHa. V3amepsnach BennyMHa CONPOTUBNEHUS YyBCTBU-
TEMNbHOTO CNOS Ha NPOTSHXKEHWUN BCErO 3KCMEPUMEHTA, Kak B XONOAHOM, TaK 1 B ropsyemM pexume. lNepuog pe-
MCTpaLMmn CoCTaBNAN OKOMO 1,5 CeKyHAbI.

B pesynbTate Mbl nosy4aem, YTo npu NepBoM AKCNEPUMEHTE BENMYMHA NONPABOYHOMO KOAPULMEHTa
BO3PACTaeT C YBEIMYEHNEM BPEMEHU HAXOXAEHMS YYBCTBUTENBHOMO Crlos B XONOAHOM COCTOSHMM. Hanbo-
nee BEPOSITHO, 3TO CBA3AHO C TEM, YTO B XOMOAHOM COCTOSIHUM Ha YyBCTBUTESTBHOM Crioe aacopbupylotcs
BELLECTBA, HaXOAALMEC B aHanuanpyemoit cpefe, a BpeMeHn Harpesa (1 C) SBHO HeJoCTaToOuHO Anst ae-
copbuum 1x ¢ NOBEPXHOCTM MOPUCTOrO YyBCTBUTENBHOTO CIOS.

CosceM uHaye BeaeT cebs 4yBCTBUTENbHbINA CMNoOW Npu Bonee AnutensHOM Harpese. [pu gauTensHo-
CTW HarpeBa 5 ¢ YyBCTBUTENbHbI CIIOM NPAKTUYECKM MONHOCTLI AeCOPOMPYET BelecTBa, aacopbrupoBaHHbie
3a BPEMS HAaXOXAEHUS YYBCTBUTENBHOMO CMOS B XOIOQHOM COCTOSIHWW, M MO CBOMM XapakTepucTukam npu-
BrIKaeTCs K COCTOSIHUIO YYBCTBUTENBHOMO COsi, paboTatoLyero npu nocToSHHOM Harpese.

Takum 06pasom, nogobpaH onTUMAnbHbIA pexuM paboTbl NMONyNpPOBOAHMKOBOTO ra3oBOr0 CEHCopa B
pexume aHeprocbepexeHus.

Bubnuorpachmyeckmin cnucok

1. Katanor nogykuun «[a3ouyBcTBUTENbHBIE faTunkm (ceHcopbl) Cepun CEHCUC-2000» Mocksa-3eneHorpag 2010 ¢.2

2. OcobeHHOCTM MOBEAEHMS NOMYNPOBOAHWKOBbIX ra30BbIX LATUMKOB MIEHOYHOrO TUNa npu paboTe B pexuMe 3Heprocbepexe-
Hus. C.10. Mornw-KnywuH, O.C. MNornw-KnywuHa, A.B. Enbuanun, [.10. Xaputoros 2010 c. 19-22






