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CUCTEMA TEHEPHPOBAHMA ASPO30JIA CO CPEJICTBOM BJIOKMPOBAHNMA
[IOTPEBJISIEMOM UYACTHU

HacTodmee wum300peTeHMe OTHOCUTCA K CUCTEeMe I'eHepMpOoBaHMA
anposoygd. B uacTHOCTH, HacTodmee M300peTeHMe OTHOCUTCA K
CHCTEeMe TEeHEPUPOBAHMSA anpos30Jisi, B KOTOPOM oO0palylllMri aspo30Jib
cybcTpaT IOpencTaBJgeT CcofoM AKMIKOCTE WM COIEPXUTCS B YydacTke
XpaHeHMsa XUIKOCTU.

B WO 2007/078273 pacCKpHTO BJEeKTpUUeCcKoe MNPUCIOCOOJIeHue I
KypeHus. XMIKOCTE COOEPXUTCS B KOHTeMHepe, KOTOPEM Uepes
IOCJIENOBATEJBHOCTE MaJlHX OTBEpPCTUM coofmaeTcsa C HaTpeBaTeJeM -
HCIIapUTeleM, noJiydamommuM — OuTaHue oT DaTapen. HarperaTelb
BHIIIOJIHEH B bopme HaMOTaHHOTO CIIMPaJIbHO BIIEKTPUYUECKOTO
Har'peeBaTeJisl, YCTaAHOBJIEHHOTI'O Ha DBJIEeKTPOU3OJUPYKIEeM IepXaTelle.
[Ipy MCHOOJIE30BaAHUM HarpeBaTeJlb aKTHUBMPYETCS I[IOPTOM IIOJIE30BaTelid
0JI BKJIOUEHMA OUTaHUAg OT OaTapeu. BcaceHBaHMEe Uepes MyHINTYK
[I0JIb30BaTeJIEM [IPMBOOUT K BTAIMBAHMI BO3OYyXa UYepes OTBepCTUd B
KOHTelVHepe Hall HarpeBaTeJIeM-UCIapUTeJIeM B MyHONTYK ¥ 3aTeM B
POT IIOJIL30BATEJA.

CUCTeMBEl TEeHEPpMPOBaHMA anpo30Ji4 YPOBHA TeXHMKM, BKJIOUaKIMeE
B cebsa KYPUTEJILHYIO CUCTeMY, YIIOMAHY TYIO BHIIE, obJjiamamnT
MHOXECTBOM IIPeMMyIleCTB, HO B HMX BCe ele OoCTaeTCd BO3MOXHOCTDH
YIYUlleHusS KOHCTPYKLUMM, B UYaCTHOCTM, B OTHOWeHUM 0O0paboTKu
ydacTKa XpaHeHUS XUIKOCTU.

B CcoOTBeTCTBUM C IepPBHM acCIleKTOM WK300peTeHUs IIpeljlaraeTCsd
CUCTeMa I'eHepUpOBaHMS anpo30Jid, colepxXallasfd:

YyUJ4aCTOK XpaHeHud, colepXamui ofOpasyllMil as>po30Jib CcydcTparT;

anpPO30JIL—TeHEPUPYIUY  2JIEeMeHT IHJIS TeHepPUMPOBaHMA anpo30Jid
13 ofpas3yrlelo aspo30Jib CcydcTpara;

cxeMy yIpaBJIeHUs, COeOVMHEHHYI C YYacTKOM XpPaHeHMHA WU
anpo30Jib—T'eHEPUPYIIMUM DJIEMEHTOM; U

CpeICTBO OJIOKMPOBaHMA IOJid IlepeBolda YydYacTKa XpPaHeHUSA B
Hepabouee COCTOSAHME B CHUCTeMe I'€HepMpPOBaHMA al’po30Jid, B OTBET
Ha CHUTHaJ OJIOKMPpOBaHMUA, M3 CXeMH ylpaBJIeHUd.

[IpeANIOUTUTENILHO, CPeOCTBO OJIOKMPOBaHMA IIpelcTaBJgeT coBoun

HacCThk Y4UaCTKa XpPpaHEeHUMA. Hpe,JIHOT{TMTeJ'H:HO, CrucTeMa TI'eHepPpHMpOBaHUMA



ansposoiyg npencrapjigeT cobon CUCTEMY, paboTanimyo oT
BJIeKTPUUECTBa. ADPO30JIb-TEeHePUPYRIUA B3JIeMeHT, [IPeAOlOoUYTUTEJILHO,
paboTaeT OT BJEeKTpUUecTBa. [lpennourTmuresyIbHO, OJIOK  XpaHeHud
BEIIOJIHEH OTHOEJIBHO OT OCHOBHOTO KOpPIIyCa CUCTEME I'€eHepMpOBaHMUA
anspos0Jid, M CxXeMa YIpaBJIeHMd pacIoJioOXeHa, B OCHOBHOM, B KOpPIyCe
CUCTEMEl T'€HEepMpOBaHMA aspo30Jid.

[IpennouyTmTesSIbHO OBeClIeunThb BO3MOXHOCTb aBTOMaTHUUECKOTO
OJIOKMPOBaAHMA YydacTKa XpaHeHMd I[IO0 HeCKOJIbKMM [OIpUMuMHaM. Eciu
y4acTokr XpaHeHU A oycT, VI [IouTH oycr, VI B ciayudae
BO3HUKHOBEHUI HEVCIOPaBHOCTH CHUCTEMEL, cucTeMa MOXeT He
oBpas30BaTh asnpo30Jib C TpedbyeMeMM XapaKTepUCTUKaMM, HalIpuMmep, C
TpedyeMbEMM pasMepoM UYacTHUI aspo30Ji4 WM XUMUUECKMM COCTaBOM.
KpomMe TOTO, e€CaM y4YacTOK XpaHeHMA XKUIKOCTM OIYCT, WM IIOUTH
oycT, OJOKMPOBaHME ydacTKa XpaHeHUSA NpedcTaBJigeT CcoOo¥ CpeldcTRBO
MHOOPMMPOBAHMA IIOJIE30BATEJIA O HeOOXOOUMOCTM 3aMeHB o0pa3ynleIro
ansposz0Jib  cydbcTpaTra. KpomMe ToOTo, aBTOMaATHMUeCKoe OJIOKMPOBaHUE
yuyacTKa XpaHeHMId MOXeT MCIIOJL30BaThbCd OJI4 [NpeloTBpalleHVd WIIH,
II0 MeHbBIIeV Mepe, 3aTpyIHeHMSA I[IOBTOPHOTO MCIOJIB30OBAHUA YydacTKa
XpaHeHMa, 3allOJIHEHHOTO IJIOXOT'O KauecTBa, HEeCOOTBEeTCTBYIMMU WU
OaxXe BpeOHBMM MaTepuajaMm cydcTparTa.

Cucrema TeHepUpOBaHMA asposong, [IpenrnouYTmuTeJIbHO,
OOIIOJIHUTEJIEHO COINEPXUT OCHOBHOM KOPIYC, M VYYaCTOK XpaHeHU4d
obpasyeT WM IpeIcTaBJjsgeT coOoM UYacThb pPacxXoOyeMoTOo KapTpuixa,
KOTOPHEM BHIIOJIHEH C BO3MOXHOCTBLIO COEeOVHEHMSA C OCHOBHHIM KOPIIYCOM.
[IpennouTmTeJIbHO OBeClIeunThb BO3MOXHOCTD BIIOKUPOBaAHU I
pacxomyeMoro  KapTpuIxa, HO  XPaHUTH OCHOBHOM  KOpPIIyC, Kak
IIOBTOPHO MCIOJb3YyeMyld UYacTb. OCHOBHOM KOPIYyC MOXeT BKJIKOUATL B
ceba DoJiee TOPOTOCTOANME KOMIIOHEHTEl, TaKMe KaK CXeMy YIPaBJIEHUI
1 MHTepdeNcC MOoJIL30BATeJIA.

[IpeANOUTUTENBbHO, CPeIOCTBO OJOKMPOBaAHUA IIpelcTaBJIgeT cobon
BIIEKTPUUECKUM  KOMIIOHEeHT, KOTOPEM BHIIOJIHEH C BO3MOXHOCTLIO
[IEPEeRJIIUEeHM A VI OTKJIIOUEHM A 1o CUTHaIY OJIOKMPOBAHUL .
[lpennouTmTeJIbHO, 3TOT KOMIIOHEHT npencraBjigeT cobon
BIIEKTPUUECKUN IUJIaBKMM IpeloXpaHUTeJb, KOTOPHM MOXeT IeperopaTh
IpM OOCTATOYUHOM CMJIBHOM CHI'Hajle ToKa. IlIpemnourmuTesibHO, CUIHAJ

OJIOKUPOBAHUSA npelcTaBjigeT cobomr TOK, OOCTaTOUHLMN oJis



neperopaHmusa [JIABKOT'O NpeIoXPaHnuTeJIA. OmHako, MOTYT
UCIIOJIEB0OBATLCA IOpyIMe BJIeKTpUYecKMue  KOMIIOHEHTH, TakMe Kak
IepekJIoyaTeNlb WJIM TPpaH3ucTop. OOHAKO, MOXEeT MCIOJIB30BATLCSH
IpyToe CpelcTBO, IJa OJOKMPOBAHMSA YyYaCTKa xXpaHeHUs. Hamnpumep,
cxeMa YIpPaBJIeHMS MOXeT OHTH BEHIIOJHEHa C BO3MOXHOCTBIO OITHUUECKOM
IIPOBEPKU ydacTka XpaHeHUs nepen aKkTUBalLMen sJIeMeHTa
TeHepUpPOBaHU I anposoJd, un CpencTBO BIIOKMPOBAHNUS MOXeT
NpenCcTaBJISTL COOOM BJIEeKTPOXPOMHEIM MaTepural, WIM TepPMOXPOMHEE
yepHMJIa Ha YyYacCTKe XpaHeHMs, KOTOPHM HarpeBaeTCsa HaTrpeBaTeJleM B
OTBET Ha CHUTHaJ OJIOKMPOBAHMA.

B kxauecTBe aJIbTEPHATMUBEH, B CJyYasax, KOI'Ia YYaCTOK XPaHeHUS
PACIO3HALT WM MKISHTHUOULMPYIOT,  MUCIOJIL3YsS JIOTHMUECKYID CXeMy
(HammpuMep, DJIEKTPUYECKYIO, DJIEKTPOMATHUTHYIO MM  OITUYECKY)
IOCPedCTBOM MCIIOJIBE30BAHMUA YHUKAJLHOTO MIeHTHMPMUKATOPa, Ta Xe
cxeMa MOXeT MCIOJIB30BATLCSA MOJIS  SBalMCK OOMNOJIHMTEJIBHOTO OuMTa
(«btara») B HaMATL STOM CXEeMbl, B COOTBETCTBMM C KOTOPHBM YUaCTOK
XpaHeHus OJIOKMpPYyeTCS U, TakyM o0pasoM, €TI0 HeJIb34 MCIOJbL30BAaTh
C @OAHHOM CHCTEMOM TeHEepMpPOBaHMA al’posoJg. OmHakKo, B CJydasx,
KOT'Da YYaCTOK XpPaHeHMS COOepPXUT TakKyl JIOTHMUECKYID CcxeMy, OuT
HemeMCTBUTEJbHOCTM MOXeT OHTL Jaxe XpaHeH B CcaMOM YyuacTke
XpaHeHUs, npenoTBpamas, TaKUM obpasoM, ero najJbHelmee
MCIIOJIb30BaHMe C OPpYyTOoM CUCTeMOM ITeHepMPOBaHMSA aspo30Jii.

CxeMa yIpaBJieHUd, NpenIouTUTeJILHO, BHIIOJIHEHA c
BOBMOXHOCTLIO onpeneJyIeHNns NI OlLIeHKM, KoTma KOJIMUECTBO
obpasynmero aspo30Jib cybcTpaTa B ydacTKe XpaHeHMsS CTaHOBUTCSH
HIMXe IIOPOTOBOTO 3BHAUEeHMd, M I[IoOauM CcUuIHalla OJIOKMPOBAaHMUSL, KOIIAa
OIpemnesidnT WM OLEeHMBAKT, UYTO KOJMUECTBO o0O0pas3ynmero aspo30JIb
cybcrpaTa B YYaCTKe XpaHeHMs HMXe IIOPOTOBOIO 3HaueHMs. CxeMa
VIIPaBJIEHMS MOXEeT OIpeneliIiTh KOJMUeCTBO cydBcTpaTra B YUYacCTKe
XpaHeHus nyTeM HEeIOCPeOCTBEHHOTO VBMEepeHu, KOCBEHHOT'O
VBMEPeHMs WM IIYTEM pacueTa. HanopuMmep, CUCTeMa MOXEeT BKJIOUATL B
ce®d CpPemOcTBO IJIA HEINOCPEeIOCTBEHHOTO M3MEPEeHMS MAaCCH YydJyacTKa
XpaHeHMs, TaKoe KaK BecCH. CxeMa YIPAaBJIeHMS MOXeT OHTL BHIIOJHEHA
C BOBMOXHOCTBID pacueTa MaccChH IoTpebisgeMoro cydcTpaTa, MOyTeM
OTCJIEXUBAHMSA MCIIOJbL30BAaHMS CUCTeMH. HampuMmep, Ccxema YIIpaBJIeHUS

MOXeT pPaCCUMTHBATDB HOTp@@J’IeHMe cyGCTpaTa Ha OCHOBE KOJIM4YeCTBa



pas axTUBaLUMKM BJIeMEeHTa T'eHepUPOBaHMA aspo30Jigi. B KauecTBe
aJlb TepPHATUBE, CXeMa YIpaBJIeHMS MOXeT MCIOJIL30BaTh M3MeHeHMe B
NoBeOeHUM CUCTeMB, of0o03Hauvawmee, UYTO YYaCTOK XpaHeHMsa cCcTajl
IIYCTEIM, WJIM MOXET OLEeHMBATE KOJMUECTBO CcyOcTpaTa, OoCTamnmerocs B
yyacTKe XpaHeHUS.

[IopoToBOe B3HaUeHME XUIKOTO of0palylmero aspo30Jib cybcTpaTa
B yyacTKe XpaHeHrsa  KUIKOCTH, MOXeT IpencTaBiaTh cobon
abCoJIIOTHOE KOJMUECTBO WMJIM OTHOCUTEJIbHOE KOJMUECTBO, HalpUMeEp,
MIPOLIEHTHOE 3HaueHNe.

EciM KOJIMUECTBO XMUAIKOTO o00pal3ykmero aspo30Jib cybcTpaTa
YMeHbIIaeTCsS, HalIpMMep, ecJM YYacTOK XPaHeHMd XUIKOCTU IIYCT WK
IouTM IIycCT, HeJoCTaToOUHOE  KOJMYEeCTBO  XMAKOTO  ofOpas3yomero
anspo30Jib  cydBcTpaTa MOXeT IIOCTYHNaTh B aspo30Jib-—TeHepUpyI i
sJleMeHT. B cilyyae, KOTJa B KaueCTBe BJIeMeHTa T'eHepUPOBAHUA
arpo30JIg MCHOJL3yeTCcda HaTpeBaTelb, 3TO MOXEeT IIpPUBECTH K
IOBHIIEHMIO TeMIepaTypH HarpeBaTesg. TakuMm o0pas3oM, TeMIepaTypa
HarpeBaTeJsig, oIpenejgeMas C IIOMOIBID JaTuMKa TeMIepaTyph, MOXeT
ofecrneumTs IJS SJIEKTPUUECKOM CXeME BO3MOXHOCTL OIpelelIeHUId
TOTO, UYTO KOJMUUECTBO XUIKOTO oBpa3yllero aspo30Jib cydcTpaTa B
yyacTKe XpaHeHUd XUIKOCTM YMEHBIMJIOCH OO 3aTaHHOTO IIopoTra.

CxeMa YHOpaBJIeHMS MNIPEOIOUTUTEJIBHO BHIIOJHEHa C BO3MOXHOCTBIO
rnomaum CUTHaJla BJIOKUPOBAHUS, Korma cxema yIIpaBJIeHU A
IeTeKTUupoBaJa HeUCIpaBHOCTE B cucTeMe. Hanprmep, ecJm
HarpeBaTeJlb MCIOJL3YyeTCa IOJS TeHepUMpoBaHMS aspo30Jig, IaTuuK
TeMIepaTYypPs MOXEeT MCHOJIL30BaThbCd OJd OeTeKTUPOBaHMS JIIOOTO
rneperpeBa HaTpeBaTels WU cybcTpaTa. JaTurMk  TeMIepaTypPH
coeIMHEH CO CXeMOM VyIpaBJIeHMd, U CXeMa YIpaBJIeHMS BHpabaThBaeT
CHUTHaJI OJIOKUMPOBAHMUA, eCcJM TeMlIepaTypa, olIpenejigdeMas OaTUMKOM
TeMIepaTypPH, I[IPeBHaeT IIEPBHM NOPOT TeMIepaTyphH. 3TO gBJISETCS
NpenlouTUTeJIbHEM, I[IOCKOJILKY IIO3BOJIAeT CUCTeMe IIpeIoTBpallaThb
TeHepUpPOBaHMe HexeJlaTeJIbHEX MM BPEeOHHX COCTAaBJISOIMX aspo30Jid.

OBpa3yomuit anpo30Jib cyBcTpar IpennouTruTesILHO, VMeeT
crenywomme busmueckue CBOMCTEA, HaopuMmep, TOUKY  KMUIIEHUS,
OPUTOOHYID OJIS MCIOJBL30BaHUA B CUCTEeMe TeHepHMpPpOBaHMS aspo30Jid.
OBpasyomuil aspo30Jib  CcybcTpaT, OIPellouTUTEeJIbHO, IIpedCTaBJIgeT

coboM XUIOKOCTL. KMOIKOCTE, npenliouyTrTeJIBEHO, ComepXxmuT MaTepuall,



comepxamui Tabak, coIepXamui JeTyudMe KOMIIOHEeHTH 3alaxa Tabaka,
KOTOPHE BECBOOOXOAKTCA M3 XUIKOCTM NIpM HarpeBe. B KauecTre
aJIb TEepPHAaTUBEL, WJIM B  IOOIIOJIHEHUE, XUOKOCTE  MOXeT COoIepXaThb
MaTepuals, He ABJgiomurca TabakoM. XMOKOCTE MOXeET BKIOUATE B cebd
BONY, PAaCTBOPUTEJM, BTAHOJ, SKCTPAaKTH PacTeHUM U IPUPOIHHE WJINU
MCKYCCTBEHHEE apoMaTuU3aTOPEH. [MpennourTuTeJIbHO, KUOKOCTE
OOTIOJIHUTEJIEHO COIEPXUT oBpasoBaTelib anpos0Jig. [IpuMepH
COOTBETCTBYIIMX obpasopaTeeln anposoJA npencTaRJIgnT cobon
TJIMLEPUH U TIPOIUJIEHTJIMKOJIE .

[MpeOnouTUTEeNIbHO, Y4YaCTOK XPaHeHMS BHIIOJIHEH TakuM o0pasoM,
uTo CcydBCcTpaT Ha YydyacTKe XpaHeHMd 3allMileHa OT OoKpyXawmeIlo
BO3IyXa M, B HEKOTOPHX BapMaHTaxX OCYIeCTRJIeHVI, CBeTa, TaKuMm
obpasoM, UTO PUCK YyXyOmeHUSI CBOMCTBEB cCcydBcTpaTa CYIEeCTBEHHO
cHMXaeTcsa. KpoMe ToTro, MOXeT IMIOOOEePXMBATLCSA BHCOKUM YPOBEHD
TUIVMEHEH.

AZpPO30JIb-TEeHEPUPYIMNUI 2JIeMeHT OIPeNlouTUTEJIbHO IIPeOCTaBJIgeT
cobour HarperaTelb, BRIIIOJIHEHHEIM c BO3MOXHOCTBO Harpera
cybcrpara. OnmHako, MOTYT MCIIOJBE30BATECHA opyrue anpos0Jib-—
TeHepupylIMe 32JIEMEeHTH, TakKye KakK BUbpUpylmmy opeobpasoBaTedib.

HarperaTelsb, NpenrnouTUTeJIbHO, npencrTaejdgaeT coboun
RIIEKTPUUECKUN  HaTpeBaTelb. SJIEKTPUUECKUN  HaTrpeBaTeJlb  MOXEeT
comepXaThb OINMHOUHHY DJIEKTPUUECKUY HaTpeBaTeJIbHBEM BJIeMeHT. B
KauecTBe aJIb TEPHATUBH, DIIEKTPUYE CKUM HaT'peraTeJb MOXeT
comepxaThb OoJiblle, UYeM OIMH HarlpeBaTeJIbHHM BJIEeMEeHT, HalpuMep,
O0Ba WM TpU, WM UEeTHpe, WIM OATb, WIM IMeCTb, WK OOoJblle
HaT'peBaTeJbHBX 3JIEMEHTORB . HarperpaTeJibHEM BJIEMEHT WJIN
HaT'peBaTeJIbHEE SJIEMEHTH MOTYT OBTE PACIOJOXEeHH, COOTBETCTBEHHO,
Tak UuTOBH Haumbosiee 2OPeKTHMBHO HaTrpeBaTh XUIKMM 00pa3yomlui
anpos0JiE CcydCcTpar.

[MpeOmnouTUTEeNIbHO, CXeMa YyIpaBJIeHMSA BHIIOJHEeHa C BO3BMOXHOCTLIO
nomauM CcurHaja OJIOKMPOBaAHUA B OTBET Ha U3MepeHMe TeMIepaTypH
WUIX  COIPOTUBJIIEHMA. BoJjiee TMIPellouTUTEJILHO, cxeMa YIpaBJIeHUSA
BEIIIOJIHEHA C BO3MOXHOCTBK I[IOJauM CUTHaJla OJIOKMPOBaAHMA B OTBET Ha
olpenesieHMe, UTO TeMIepaTypa WM COIPOTURJIIEHME HaTlpeBaTeJIbBHOI'O
2JIeMeHTa MIPEeBHCUJIM 3alaHHHM IOPpOoT.

9HeKTqueCKVIﬁ HaI‘peBaTeJ’IbHBIﬁ SJIEMEHT (nm 3JIEMEHTEHI) Y



IPeOlNOUTUTENBHO, COIOEPXUT DJIEKTPUUECKM Pe3VCTUBHEM MaTepuall.
COOTBETCTBYKIIME BJIEKTPUUECKM PEe3UCTHBHEE MaTepMaJkl BKIOYAT B
cebs, HO He OTpPaHMUeHH D2TUM: IOJIYIIPOBOIOHUKH, TakMe Kak
JerupoBaHHad KepaMuKa, "sJeKTpollpoBOOHaA" KepaMuKa (Takasd Kak,
HalpuMep, OUCHUIIMUMI — MoJMOIOeHa), YIJIepon, rpaduT, MeTaJlH,
CILJIaBEHL MeTaJIJIOB WM KOMIIO3MTHEIE MaTepMaJitl, WU3TOTOBJIEHHBE U3
KepaMMueckoTo MaTepuajla U MeTaJlJIMueckoro MaTepuala. Takue
KOMITO 3UTHHE MaTepraibl MOTYT comepXxaThb JIeTUPOBAHHYIO WJIIN
HeJIeTUMPOBAHHYID KepaMMKy. IIpUMEepHE COOTBETCTBYKIEN JeTMpOBaHHOM
KepaMMKM BKJIOUAT B Ccebs JIeTUMPOBaAHHHE KapPOUAOB KPEeMHUA. I[IpUMEepPH
COOTBETCTBYKIMX MeTaJlJIOB BKJLUalT B ceb®d TUTaH, LIUPKOHUM,
TaHTaJl UM MeTaJlJIH U3 I[JIaTUMHOBOM TPYINH. IIpMMepH COOTBETCTBYIIINX
CIJIaBOBR MeTaJjJljla BKJIOUAKT B Cceb®d HepXaBellyl CTaJlb, KOHCTaHTaH,
CIJIaBH, COIOepXallye HUKeJb—, KobaJlbT—, XPOM-, aJIOMUHUN-TUTaH-
UVMPKOHUV—-, TadHu-, HMUOOUN-, MoJIuOIOeH-, TaHTaJl—-, BOJbdpam—,
OJIOBO—, TaJliu¥i—-, MapTraHell- U XeJjle30, U CYIepClJlaBH Ha OCHOBE
HUKeJIS, XeJjes3a, KobaJjlbTa, HepXaBekmel crTajgu, Timetal®, cHojgaBH
Ha OCHOBe XeJjle3a-aJIoMMHMSA M CILJIaBH Ha OCHOBe Xejle3a-MapTraHlla-—
AJIIOMUHN A . Timetal® IpencraBJigeT cobon 3apeIUCTPUPOBaHHEN
TOBapHEM 3Hak Titanium Metals Corporation. B  KOMIIO3UTHHX
MaTepHraljiax BJeKTPUUYeCKM pPe3UCTHBHBEIN MaTepuall MOXeT, B cJydae
HeOoOXOOMMOCTH, OHTL BHEOpPpeH B M3OJUPYRIMM MaTepualJl WM MOXET
OBITH IIOKPHT M3OJMPYIIMM MaTepraJioM MM Hao®opoT, B BaBUCUMOCTU
OT KMHETUKM I[Iepefaun BSHepIuu U TpebyeMbX BHEMHUX  OU3UKO-—
XVUMMUECKMX CBOMCTB. HarpeBaTeJIbHEM BJIEMEeHT MOXeT COIepXaThb
MeTaJlNIMUeckyl o0O0pab®oTaHHYK TpabJjieHUeM (QOJbTY, M30OJIUPOBAHHYIO
MeXOy IOBYMS CJIOAMM MHEPTHOTO MaTepuaya. B »ToM ciydae, MHEpPTHHMN
MaTepraJl MOXeT comepxkaTk Kapton®, [OOJHOCTBKR MNIOJIUMMUIHYID WU
conaHyln ¢osbTy. Kapton® npencraBageT coBoM 3apeTMCTPUPOBAHHBIN
TOBApPHEM 3Hak E.I. du Pont de Nemours and Company.
SJleKTpoHaTpPeBaTEJILHHM BJIEMEHT MOXeT IPUHUMATE hniele)%:e)
COOTBETCTByKRmYy®L  dopMy. Hanpumep, II0 MeHBIEM  Mepe, OnVH
BJIeKTPpOHaATPeBaTEJIbHEM BJIEMEHT MOXeT IPUHUMATE bopmy
HaTpeBaTeJIbLHOM IIJIJaCTMHH. B KadeCcTBe aJlbTepHATMBH, I[I0 MeEHBIEN
Mepe, OOMH D3JIeKTPOHATPeBAaTEJIbHEM SJIeMEHT MOXET IIPMHUMATE QOopMYy

KOXyXa WJINn cyGCTpaTa, VMEeKIMX PasHEe SJIEKTPOIIPOBOIOHEIE YUWaCTKI,



Wi TPpyOKYy M3 32JIEeKTPO-PEe3MCTUBHOIO MeTallJla. Y4Y4acCTOK XPaHeHUS
MOXEeT COIepXaTb pacxoldyeMHM HarpeBaTeJIbHHM DJIeMeHT. B kKauecTBe
aJlb TEPHATUREL, TakKXxe MOXeT MCIOJB30BaATECA OOHa WM  OoJiblie
HarpeBaTeJIbHBIX UTJI VI CTepXHeN, IPOOOJIKAIIMX C A yepes
oBpasynmn anpo30JIb cybcrpar. B KauecTBe ajlb TepHaTUBEL,
RIIEKTPUUECKUN HaTpeBaTeJIbHHY DJIeMeHT MOXeT COIepXaTb TUOKUM
JIUCT MaTepuaia. Ipyrue aJlb TepHaTUBRH BKJIOUAT B cebsa
HarpeBaTeJIbHEY IPOBOO MJIM HMTL HaKaJIMBaHMSA, HaIpKMep, IPOBOI U3
Ni-Cr, IJIa TUHH, BOJIbQpaMa WM CIlJlaBa, IV HaT'peBaTeJIbHY
IJIJacTUHY . B clydae HeOoBXOIMMOCTHM, HATPeBATEeJILHHEM DJIEeMEeHT MOXEeT
OBITEL HaHeCeH BHYTPM WMJIM CHAPyXM Ha XeCTKMM MaTepualJl HOCUTeJId.

HarpeBaTeJIbHE SJIeMEHT MOXeT CoOepXaTh TeIllJIOOTBOO WM
HaKOIUTEJb Teria, comepxamui MaTepual, BHIIIOJIHE HHEIN C
BOBMOXHOCTBLIO IMIOTJIOMEHMS M XpaHeHMs TellJla C IIocJelyllel oTmauen
DTOTO TellJla C TEeUYeHMEeM BPEeMeHM MOJS Hal'peBaHMAa 0O0Opas3ywolIero
anpos30Jib cybcTpaTa. TelJIoOOTEON MOXeT OHTE 00pa30oBaH U3 JOOOTO
COOTBETCTBYKIETO MaTepuaJa, TaKoT'O KaK COOTBETCTBYKIMM MeTalll
WUIM KepaMMUeCcKMy MaTepuaj. I[pedlouTUTesIbHO, MaTepuasl HuMeeT
OOJIBIIYD  TEIJIOEMKOCTB (BOCHIPUMMUMBEI MaTepuall -  HaKONMUTEJb
TerJla) WIM OpencTaBJageT coboy MaTepuall, [IO3BOJAKIMM IOTJIOMATE U
3aTeM OTIaBaThk TeIlJlo uYepes oBpaTuMMEIM IIpoliecc, TakoOM Kak
V3MeHeHue base npu BEICOKOM TeMIlepaType. COOTBETCTBYIIINLE
BOCIIPMMMUMBHEE MaTepMaJlel — HaKOIMTEeJM TellJla BKJoJalT B cebsda
cuImMkKaresb, OKMCBH AJIIOMUHM A, yIoJIepon, CTeKJISHHEIM MaT,
CTEeKJIOBOJIOKHO, MMHepaJitl, MeTajlJl WM CIJlaB, TakKue Kak aJIloMUHUM,
cepedpo WM CBUHel, U LIeJUINJIO3HBM MaTepualJl, TakoM Kak Oymara.
IpyTre COOTBETCTBYKIMME MaTepMallkl, KOTOPHE BHCBOOOXIAKT TEILJIO
1P PEeBEPCHMBHOM WM3MeHeHUM (ase, BKJIOUYAKLT B ceba napadurH, alleTar
HaTpusa, HadTalleH, BOCK, I[IOJM3TUIIEH OKCHI, MeTaJlJl, COJIb MeTajla,
CMeChb SBTEKTHUECKMUX COJIeM MM CILJIaB.

TelrJIoOTBON MM HAKOIMTEJ L TellJla MOTYT OHTB BHIIOJIHEHHE TaKMM
oBpa3oM, UYTOOH OHM HaAXOOWMJIMCBH B HEINOCPEeICTBEHHOM KOHTAaKTe C
oBpal3yrlyM aspo30Jib CyfCcTpaToM M MOIJIM IIepelaBaThb XPaHEeHHOEe
TEerJIO HEelNOoCPeICTBEHHO B cCcydbcTpaT. B KauecTBe aJIbTEPHATUBH,
TeIJio, aKKyMyJMpyKlieecsa B TeIJIOOTBOLE WM B HaKOIUTEeJe TeIlla,

MOXeT OBTH IIepelaHO B O@paBVIOH.U/HZ anposz0Jib CcyfcTpaT, IOCPeICTBOM



IPOBOIOHMKA TerJla, TaKoTo Kak MeTaJliMueckasda TpyOka.

HarperaTeJlb MOXeT Hal'peBaThb XUIKMM o0O0pa3ylolUMi aspo30Jib
cybcTpaT I[OCPEACTBOM I[IPOBOIMMOCTHM. HarpeBaTesb  MOXeT, 1o
MeHbIIeM Mepe, YacTHMUHO HaxXOIMUTLCA B KOHTakTe C cybcTpaToMm. B
KaueCcTBe aJIbTEepPHATUBLH, TEeIJIO OT HalpeBaTesid MOXeT OHTL IepemaHOo
B cybCcTpaT NOCPenCTBOM TEeIJIOINPOBOOHOTO BJIeMEeHTa.

B kKauecTBe aJIbTEePHATMBH, HarpeBaTeJlb MOXeT IIepenaBaTh
TEIJIO B IIOCTYIHNAKMMM OKPYXAKMMI BO3OYX, KOTOPHEM BTATMBAT UYepes
paboTanmylo OT 3JIeKTPpUUeCTBa CUCTEMy TI'eHepPUPOBAHUSA anpo30Jid BO
BpeMsa MCIOJIE30BaHMs, UYTO, B CBOK ouepenb, HalpeBaeT oO0pa3yomui
anpo30Jib  cyBcTpaT B pes3yJibTaTe KOHBeKUMM. OKpyXalomyi BO3OYX
MOXeT OBTL HaTpeT Iepel IIPONyCKaHMeM uUepe3 o00pa3yomMil aspo30Jib
cyBcTpaT. B KauecTBe aJIbTEePHATUMBHE, OKPYXaKMUM BO3IYX MOXET
BHavalle NPpOTATMBATLCHA Yepe3s CcyOcTpaT M 3aTeM MOXeT OHThL HaTpeT.

[lpennouTuTeIbHO, O0pas3yomuil aspos30Jib  CcyfcTpaT ABJISETCH
XVMAOKOV TIpYM KOMHATHOW TeMIepaType, W CUCTeMa, TeHepupyllas
anpo30Jb, OOIIOJIHUTEJLHO COIEPXUT KaluJIJISPHEM — OUTUIIE nJis
epemauy XUOKOTO ofpasyonlero aspo30Jib cybcTpaTa M3 YydacTKa
XPaHeHMd B aspP030JIb—I'eHePUPYINUI 3JIEMEeHT.

[lpennouTUTeJIbHO, KaOWJJIAPHHY OUTUIIE YCTAaHOBJIEH B KOHTAaKTe
C XMAOKOCTBI Ha YydYacTKe XpaHeHMs. I[IpeldloUuTUTENIbHO, KalWJIJISAPHBIM
buTHIL HOponmojrkaeTCcsa B ydacTKe XpaHeHMsa. B »ToM  ciydae, IIpHU
MCIIOJIL30BAHUN, XMIKOCTEL  IIePeHOCAT C YyyacTKa XpaHeHusa K
BJIEKTPUUECKOMY HAaTpPeBaTeJIo (MIXM OPpyTOMYy DJIEMEHTY IeHepUPOBaHMUA
anspo30JIg) TIOA KaNWIIAPHHM IeMCTBMEeM KalWIAPpHOTO ouTumiIg. B
OIHOM BapMaHTe OCYMeCTBJeHUS KaOWJJIAPHBM OUTMIIL ¥MMeeT IIePBHM
KOHell ¥ BTOPOM KOHell, IIepBHEM KOHEI IIpOoJaoJpKaeTCcd B ydacCToK
XpaHeHMd IJId KOHTakKTa C XUIKOCTHLI, Haxondmewcs B HeM, U
BJIEKTPUUECKMM HaTpeBaTelleM, YCTAaHOBJIEHHEIM IJId HaTpeBa XUIAKOCTU
Ha BTOpPOM KOHIe. I[IpM BKJOUEHUM HaTpeBaTeJId XUIKOCTHL Ha BTOPOM
KOHIle KalWJJISPHOTO OUTUIIS MCIapAeTcd 104 IeMCTBMEM, 10 MeHbLIeMn
Mepe, OIOHOTO HarpeBaTeJLHOTO BJIeMeHTa HarpeBaTeJd 0Jis
oBpaszoBaHusd IIepeHaCHIEeHHOTO rnapa. [lepeHacCHIeHHBIM nap
CMemyBaeTCad C U IIepeHOCHUTCHS TIOTOKOM BO3Iyxa. B TIIOTOoke TIiap
KOHIeHCUpyeTcs, of0pasysda aspos30Jib, ¥  anpos30Jib [OCTylaeT B

HanpaBJIeHUM pTa [oJgb30oBaTesd. Kuaokas OO0pasyllril  aspo30Jib



cyfcTpaT mMMeeT (M3UUEeCKMe CBOMCTBAa, BKJOUaKIMe B cefd BA3KOCTL,
KOTOPEHIE [IO3BOJIAT TPAHCIIOPTUPOBATE XKUOKOCTE, VICIIOJIb BY S
KanuJIJISPHEM OUTMIIL, I[IO00 HOeMCTBMEeM KalMJIJISAPHOCTH.

KanuaigapHeY OUTUMIL MOXEeT MMeTb BOJIOKOHHYI WMJIM IIOPUCTYIO
CTPYKTYPY. KanujIsapHBM OUTHMIIL, OPelloUuTUTEeJSHEHO, COIEPXUT CBI3KY
KanuJJIsgpoB. Hanpumep, KamuJIJIAPHEM  OUMTUMIIL  MOXeT  ComepXaThb
MHOXECTBO BOJIOKOH MJIM HUTEeM, WIM IPYIMX TpyOOK C MaJIkM KaHaJIOM.
BoJIOKHa WJIM HUTKM, OPEOIOUTUTEJILHO, BHPOBHEHH B IPOIOJIBHOM
HalpaBJIeHUN CUCTEeMEl TeHepUpOoBaHUI anpos30JId. B KauecTBe
aJIbTEPHATUBE, KaIWJJISPHEL QOUTMIILE MOXEeT COIepXaThk MaTepuralJl B
BUme TyOKM WMJIM B BHIe IIeHH, o00pa30BaHHEN C OPUIOAHUEM (QOPMEL
CTepxHsS. O@opMa CTEepXHS MOXeT IIPOIOJKATLCS BIOOJL IIPOHOJIBEHOITO
HalpaBJIeHMUS CHCTEMH TEeHEPMPOBAHMA aspo30Jig. CTpYKTypa OUTHIIL
ofpasyeT MHOXECTBO MAJEHX OTBEPCTHM WMJIM TPYyOOK, uUepes KOTOPHE
XMOKOCTE MOXHO TPAHCIOPTHMPOBATL II0I KaOWJIJIAPHHEM IelMCTBUEM.
KammiigapHe  OUTMIIE  MOXEeT  COHEepXaThb JIoOOM  COOTBETCTBYIIMMA
MaTepraJy WJIM KOMOMHALIMI MaTepuaJioB. I[IpMMepH COOTBETCTBYIOMMUX
MATEepPraJIOB IMIPeOCTaBJAT Cco0O0M KalWJIJIAPHBE MaTepMalik, HalprMep,
MaTepraJl B BuIe TIyOKM WM BCIEHEeHHBM MaTepualyl, KepaMMuecCKUe
MaTepraJibl MM MaTepuaJHl Ha OCHOBe TIpaduTa B QOopMe BOJIOKOH WM
CIIEUEeHHHX IIOPOMKOB, BCIEHEeHHHN MeTalJlJl MJIM IJIACTUKOBHIM MaTepuall,
BOJIOKOHHHIM MaTepualjl, HalpuMep, BHIIOJHEHHEM U3 CKPYUYEHHHEX WU
SKCTPYIMPOBAHHEX BOJIOKOH, TaKMX KakK BOJIOKHA M3 alleTWJIeJIJIoJIO3H,
IOJIM3CTepa WM CBA3aHHOTO IIOJIMOJIedMHa, I[IOJIMDTHIIeHa, TepuiieHa
WM TIOJIMIIPOIIMJIEHA, BOJIOKHA M3 HeWJIOHAa WM KepaMUKM. KanuJIapHBI
buTHMIE MOXeT UMeTh JIOYID COOTBETCTBYHIYD KaOWMJIJISPHOCTE U
IIOPMUCTOCTE IJIS MCIOJIBE30BAHUA C PA3HHMU (QUBMUECKMMU CBOMCTBAMU
XMOKOCTU . XUOKOCTE MMeeT O(UIMUECKMEe CBOMCTBAa, BRJoUasa B ceb4d,
HO Bes OT'PaHUYEHUN BABKOCTDL, IIOBEPXHOCTHOE HaTsKeHNe,
[JIOTHOCTEL, YIEJBHYID TeIJIONPOBONHOCTL, TOUKY KMIIEHMS ¥ OaBJIEHMKE
IapOB, KOTOPHE IIO3BOJILIDT TPAHCIOPTUPOBATL STY XMIKOCTE UYepes
KaouJJISpHOE YCTPOMCTBO IIOO KalMJIJISPHEIM OeMCTBMEM.

[[peOIouTHUTEeNIEHO, aspo30Jb-TeHEePUPYINUN 3SJIeMeHT IIpencTaBJIeH
B QopMe HarpeBaTeJIbHOT'O IPOBOIAa WMJIM HUTM HaKaJMBaHMSg, KOTOpas
OKpyXaeT M, B CJyYae HeOoOXOOMMOCTM, IIOOIEPXMBAET KalWUJIJISPHHMT

buTuie . KaoujJispHHE CBOMCTBA OUTMIISA, B KOMOMHALMM CO CBOMCTBaMM
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KUIOKOTO cybcTparTa, ofecrneunBamnT TO, uTo npu HOPMAaJIEHOM
MCIIOJIL 30BaHUM, Korma IPUCYTCTBYET foJibmoe KOJIMYECTBO
ofpasynImero aspo30Jib cydcTpara OUTUIILE BCcel'la ABJAeTCd BJIAXHBM B
oBJjlacTM Harpena.

CucreMa, TeHepupykmas aspo30Jib, MOXeT COINepXaTb IUCILIeN
[IoJIb30BaTEJIA. B sToM cayuae, okasaTeJyiM MOI'YyT COLOEepXaThb
IoKaszaHMig Ha OUCIJIee IIoJIb30BaTelsisd. B KauecTBe aJlbTepHATUBH,
[IoKasz3aHMgd MOTYT CcoOepXaThb 3BYKOBHE [IOKasz3aHMAg WK JIIOOOTO IOpyToro
COOTBETCTBYHIETO THIIA [IOKal3aHMA OJIA [IoJIb30BaTesid.

Cucrema TeHepUPOBaHUA anposoinga MOXeT OOIIOJIHUTEJILHO
comepXaTh MCTOUYHMK SJEKTPONUTaHMAg. [IpednouTUTeJIbHO, CUCTeMa,
TeHepHUpyKlad aspo30Jib, COOEPXUT KOPIyC. lIpemrIouTUuTesIbHO, KOpIycC
BHIIOJIHEH VYIOJIMHEHHEM. ECIM TeHepUpOBaHME aspo30Ji4 BKJIOUAET B
ce®d KaOWJIApHBEM OUTUIILE, NOPM MCIOJB30BaHMM, TMIPONOJIBHAs OCh
KallWJIJIAPHOTO QUTMIIA M OPOOOJIbHad OCh KOpIyca MOryT OBTL, IIO
CYIleCTRY, NapajUleJIbHEMKM. KopIyc MOXeT COomepXaThb OO0OJIOUKY WU
MyHOUITYK. B »ToM cJjydae, BCe KOMIIOHEHTH MOI'YT COOepXaTbCcAa JmMbO
BHYTPM OOOJIOUKM, JMOO BHYTPM MyHINTyKa. B OpemnouTUTeJIbHOM
BapMaHTe BOIUJIOWMEHMS KOPIYyC BKJIKOUaeT B ceBA CBEMHEM pPacxoIyeMHM
KapTpuX, CcoOepXallMi ydacTOK XpaHeHMs, KalWJUJIAPHBM OUTWUIIE U
HarpepaTeJib. B 5TOM BapMaHTe OCYIECTBJIEHMA 5STU YacTUM CUCTEMEH
TeHEepMPOBaHMA  adpo30Jid MOTYyT  OHTH BEIIIOJIHEHEl  CHEeMHEIMU U3
KopIlyca, KaK OTIEeJIbHEM KOMIIOHEHT.

Kopmnyc MoOXeT comepXaThb JIoOOM COOTBETCTBYONMM MaTepuall WK
KOMOMHALUUID  MaTepualioB. [TprMepH COOTBETCTBYIMX  MaTepHaJiob
BKJIOUAT B Cceb®a MeTaJuJie, CIJIaBH, I[LJIACTUKM WM KOMIIO3UTHEHE
MaTepMaJitl, CcomepXalle OOMH MM OOoJIblle M3 STUX MaTepualJioB, WK
TEPMOIIJIACTUKM, KOTOPHE MNPUTOOHH HOJA T[IPUMeHeHMS B [IUIEBOW WM
bapmMalleBTHUUECKOMT IIPOMBIIJIEHHOCTH, HaIpUMep, IIOJIUIIPOIINIIEH,
nomsTepTepkeToH (PEEP) m nojmsTuiieH. [lpeAlloUTUTEJIEHO, MaTepMuall
ABJIAETCA JIETKMM UM HEXPYIIKUM.

[MpennouTmuTeJIbHO, CHUCTeMa I'e€HEePUPOBAHMA al’pO0o30Ji4 BHIIOJHEHA
IOPTaTUBHOM. CHUCTeMa TI'eHEePMPOBaAHMA aspOo30JI MOXeT NpeAdCTaBJISATh
cofOoM KYPUTEJNBbHYI CUCTEMY M MOXeT MMETH pas3Mep, CONOCTaBMMEIL C
OOBUHOM CHUTapOM WM cUTapeToM. KypuTeJlbHas CHUCTeMa MOXET UMEeTh

o0y IOJMHY OT NPpUOIMU3UTEeNEHO 30 MM 0o OpubimsuTesibHO 100 MM.
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KypuresnrcHasa cucTeMa MOXET VMEeThb BHENHUN oraMeTp oT
OPUOIU3UTEJIEHO 5 MM 0O NPpUOIM3UTENBHO 13 MM.

[IpennouyTmuTesbHO, padoTaKmada oT 3JIeKTPUYeCTBa cucTeMa
TEeHEPUPOBaHMA anpo30Jid IPelcTabyideT COOOM KYyPUTEJIBHYID CUCTeMy C
BIIEKTPUUECKMM HaI'PeBOM.

Bo BTOpOM aclekTe M300peTeHUe HalpaBJIeHO Ha KapTpuUIX IJiA
MCIIOJIb30BaHMA B CUCTEMEe T'eHepMpPOBaHMA  anpo30Jii, KapTpUIX,
comepxamuy oOpal3yllMil anspo30Jib CcydcTpaT; U

CpeICTBO OJIOKMPOBAaHMA, KOTOPOEe IIePeBOOUT YUYaCTOK XPaHEHUH
B Hepabouee COCTO4HME B CUCTeMe TI'eHepPMPOBaHMA  aspo30Jid,
CpeICTBO OJIOKMPOBAaHMSA, BEHIIOJIHEHHOE C BO3MOXHOCTBK €I'0 aKTUBalLUU
[I0 CUTHAJy M3 CUCTEMBE I'eHEePUMPOBaHMA aspOo30JiAa.

OBpaszynmuil aspo30Jib CyOCcTpaT M CPpeICTBO OJOKMPOBAHMA MOTYT
IPUHVMATE JIoOyHn M3 QOpM, OIMCAaHHEIX B OTHOUWEHMM I1epBOI'O acllekTa
n300peTeHrsa. KapTpuIX MOXeT BRJIKUATL B CceOsa ydaCTOK XpaHeHUd
IJIA XpaHeHMda o0pas3yKlero aspo30Jib CydcTpaTa UM MOXeT BKJIOUATL B
cebd KaOWJIApPHBEM OQUTMIIL, KakK ONMCaHO B OTHOMEHMM IIE€PBOTO
acrnexkTa wus3obpeTeHMdA. KapTpuIX MOXeT HOOIOJIHMTEJIEHO BKJIOUATE B
ceBsa anppo30JIb-TEHEPUPYINMI BJIEMEHT KaK OIMCAaHO B OTHOIEHUM
[IepBOTO aclekTa u300peTeHMA. KapTpuUIX MOXET  OOIOJHUTEJBHO
BKJIOUATL B ceba oOoHy WM OoJiblle CXeM YIPaBJeHMA, MNCTOUHUK
OMTaHua W MHTepdelc T[oJbL30BaTelsid, Kak ONMCaHO B OTHOIEHUU
[IepBOTO aclleKTa M300peTeHUd.

B TpeTbeM aclnekTe Mu300peTeHMe HalpaBJIEHO Ha YCTPOMCTEO
TeHepUpOBaHUA anposoid 0Jia MICIIOJIb30BaHUA c pacxonyeMbsM
KapTpUIXeM, pacxomnyeMui KapTPpUIX, comepXamui oBpa3ynmmin
anpo30Jib CcyfBCcTpaT UM CPpenCTBO OJOKMPOBAaHMA,  BHIIOJIHEHHOEe C
BO3MOXHOCTBID IJI4 I[IepebBola KapTpuIXa B Hepabouee COCTOAHME B
YCTPOUMCTEE TeHEPUPOBaAHNUSA anposond B OTBEeT Ha CUTHAJ
BJIOKMPOBaHMA, CHUCTEeMa, IeHepupyKlad aspo30Jib, CcomepXalad:

cxeMy yIOpaBJIEHMS, BHIIOJIHEHHYH C BO3MOXHOCTBI IIOOaBaTh
CUTHAJ OJIOKMPOBAHMA B CPENCTBO OJOKUPOBAHMA, KOTIIOa OIpeneydoT
WM OLIEHMBAKT, UYTO KOJUYECTBO oOOpalsyrllel'sc aspo30Jib CcydcTpaTa B
ydacTke XpaHeHNd HIXe IIOPOTOBOTO 3Ha4YeHUd, VI Korma
OeTeKTUPYIT HEUCIPaBHOCTE.

CxemMa YIIpaBJIEHMA MOXeET OBITE BHIIOJIHEHA, Kak OIMCaHO B CBA3U
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C [IePBEM aCIIeKTOM  MU300peTeHusd. YCTpOMCTBO TeHepMPOBaHUA
anpos30Ji4  MOXeT OOIIOJIHUTEJIEHO BKJIIOUATE B cebsa anpo30Jib—
TeHepUpylRIMUY SJIeMeHT KakK OIIMCaHO B CBA3M C II€PBHM AaCIeKTOM
nz3obpeTeHUsa. KapTpUIX MOXET OOIOJIHUTEJIEHO BKJKUATE B Cceb®d OIOUH
iy OoJiblle M3 MCTOUHMKA NIUTaHUA M MHTepdeMca NOJIbL30BaTe]Nd, Kak
ONIMCaHO B OTHOIEeHUM IIepBOTO aclleKTa M300peTeHUd.

B COOTBETCTBUU c YyeTBep THM acIIeKTOM n3obpeTeHusa
IpenyCMOTPeH crioco6 B cucTeMe TeHEPUPOBaHUSA anpo3oi4g,
comepXxaley ydacTOK XpaHeHMs IOJd XpaHeHrsa oO0pa3ynmero aspo30Jib
cybcrpara, anpO30JIL—TeHEPUPYIIINIY  BJIEMEeHT HJA T'eHepUMpPOBaHUSA
anpo30Jia M3 o00pal3yrllel'd aspo30Jib CcydOcTpaTa, CxXeMy YyIpaBJIeHUsd,
coofWapmyrnCcsa C Y4YaCTKOM XpaHeHMHA, U CpelcTBO OJIOKUMPpOBaHUM,
0BBeIMHEHHOE C YYaCTKOM XpaHeHWUs, OJd IIepeBoJa ydacTKa XpaHeHUS
B Hepabouee COCTOSHME B CUCTeMe I'€HEPUMPOBaHMA al’po30Jid, B OTBET
Ha CHUTHaJ OJIOKMPOBAaHUA M3 CXeMH yIOpaBJleHusa, CHocod, comepXalyn:

nepenamnT CHUT'HaJ  OJIOKMPOBaHUA M3 CXEeMBl ylOpaBJIeHMd B
CPenCTBO OJIOKMPOBAaHMA rocJje onpenejyieHus, uTo KOJIMYECTBO
cybcTpaTa IJIA  adpo30Jid B YyUacTKe XpaHeHMd HWXe IIOPOTOBOTO
YPOBHA WJIM IIOCJIE OIlpeleJIeHUA HEeUCIIPaBHOCTU CUCTEMEH.

B cooTBeTCTBMM C IIATEIM AacCIeKTOM M300peTeHUsa IIpendJioXeHa
BIIeKTpUUYecKasd cxeMa 0JI4 CUCTEME TeHEPUPOBaHNA anposoiag,
BIIEKTPUUEeCKasad CcxXeMa BHIIOJIHEHa C BO3MOXHOCTLIO BHIIOJIHEHUS Clocoba
10 BTOPOMY AacCIleKTy M300peTeHUd.

B COOTBETCTBMM C IIECTHM acCleKTOM Hu300peTeHMsa OIpenJioXeHa
KOMIIbIOTepHAas IIpoTpaMMa, KoTopas IIpu paboTe B OpOoTpaMMUPYyEeMOM
BJIEKTPUUYECKOM cxeMme 0JI CUCTEMH TeHEPUPOBaHUSA anpo3zoi4g,
obecrieurMBaeT BHIIOJHEHME NIPOTPaMMMPYEeMOM SJIeKTPUUeCKOW CcxXeMoMn
criocofba IO BTOPOMY acCIleKTy u300peTeHus.

CBoMcTBa, OIMCAaHHHE B CBA3M C CHCTEMOM TeHepUpOBaHUI
anpo30Ji4 IO U300peTeHUD, TakXxe  IIPUMMEHMMEL K  CrocoBy IO
nzobpeTenuio. WM, CcBOMCTBa, OIMCAHHHE B OTHOINEHUM crIocoda IIo
n300peTeHnn, TaKXe IIPUMEHMME K CHUCTEME T'eHepPMPOBAHMA al’p0o30JId
0 M300peTeHMD.

Vz06peTeHre OyneT IOOINOJHUTEJILHO OIMCaHO TOJIBKO B KaueCTBe
opuMepa, CO CCHBUIKOM Ha MIPUJIOXEHHBEe UepTeXM, Ha KOTOPHIX:

Ha Our.l nokaszaH OIMH IIpMMep paboTawlely OT BJIeKTpUUYeCcTRBa
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CUCTEMEl T e€HepUMPOBaHUA aspos30J4, VMeKmey  YJacCTOK  XpPaHeHUd
KUOKOCTU; U

Ha Our.2 cxeMaTHUyHO IpencTaBljieHa WUIIRCTpaluad MexaHu3Ma
OJIOKUPOBaHUS, IPUTOOHOTO oJis VCIIOJIb30BaHMUA B cucTeMe,
IoKa3aHHOM Ha our.l.

Ha o¢wur.l noxkaszsaH OIMH IHIpuMep paboTawnme’ oT BJeKTpuuecTBa
CUCTEeMEl T eHepMPOBaHUA aspos30J4, VMeIey  YJYacTOK  XPaHeHUS
XxuokocTM. Ha o¢ur.l cucTeMa IOpencTaBJgeT cofoM KypUTeJIbHYIO
cucrteMy. KypurenbHas cuctema 100 mo ¢ur.l comepxaT kopmnyc 101,
uMenommy koHell 103 MyHIOmMTYKa, M KoHel 105 kopmyca. Ha KoHIe
KOopIlyca IMNIpedyCMOTPEHHE MCTOUHMK 3JIEKTPUUEeCKOTO IIMTaHMA B QopMe
BaTapen 107 m cxema 109 5JeKTPpUUeCKOTO ylpabjieHna. Cucrtema 111
IeTeKTUPOBAHUA 3aTaKKM Takke IPedIyCcMOTpeHa BO B3aMMOIOEMCTBUM CO
cxemoy 109 sJexkTpHMUecKoTo yOpabJieHMsa. Ha KoOHIe MyHIOINTyKa
IpenyCMOTPEeH YYaCTOK XpPaHeHMd XUIKOCTM B QopMe KapTpulxa 113,
comepXamero XMUIKOCTE 115, KamouaagapHeM OuTuiIs 117 ¥ HarpeBRaTeJb
119. CienyeT OTMETUTE, qTOo HaTperaTelb rIoKasaH TOJIBKO
cxXxeMaTU4YHO Ha ¢ur.l. B [OpuUMepHOM BapMaHTe OCYIEeCTBJIEHUSA,
[IOKa3aHHOM Ha o¢ur.l, OOMH KOHel KalWwJIlgapHoTo  ouruias 117
IPOOOJIKAETCHa B KapTpulx 113, M OpyToM KOHell KaOWJIJIAPHOTO QUTUIIL
117 oxpyxeH HaTrpeBaTejyeM 119. HarpeBaTeJlb COeOMHEH CO CXEMOU
BJIEKTPUUECKOTO YIPaBJIeHMA uUepe3 coeIMHeHMsa 121, KOTOPHE MOTYT
IPOXOIOUTEL BIOJIL BHEMHEV CTOPOHH KapTpumixa 113 (He Hoka3aH Ha
dur.1l). Kopnyc 101 Takxe BKJoUaeT B cebd BXOIOHOe OTBepcTMe 123
IoJI9d BO3OyxXa, BHEHXOIHOe OTBepcTMe 125 1jd BoO3OyXa Ha KOHIE
MyHONTYKa M KamMepy 127 oBpa30BaHMA aspo30Jid.

[lpy MCHOJIB30BaHUM BHIIOJHAETCSA CcJenyiomad olepalrd. XMIKOCTH
115 mnocTynaeT 0OOO KaOWJJIAPHHEM JIeVMCTBUEeM U3 KapTpumxa 113 oT
KoHIla ouTmag 117, KOTOPHM NpoIOoJKaeTCcsa B KapTpUIX, IO IPYIOTO
KOHIIa buTnisa, KOTOPHM OKPYXeH HarpeBaTeJIeEM 1109. Korma
[I0JIb30BATEJIE [ejlaeT 3aTAXKYy uYepes3s BHXOOHOe oTBepcTue 125 4
BO3OyXa CUCTEMBE T'€HEPHMPOBaHMA  aszpo30Ji4, OKpYXAIMM  BO3IOYX
riocTyriaeT yepes BXOIOHOE OTBEpPCTHUE 123 OoJis BO3IyXa. B
KOMIIOHOBKEe, IIOKal3aHHOM Ha our.l, cucrtema 111 @»OeTeKTUPOBAHUA
3aTIXKKM  ONpelesigeT 3aTakKy M akKTUBMpPYyeT HarpeBaTeldlbs 119.

BaTapea 107 nomaeT SJEeKTPORHEePIMIO B HarpepaTeJsib 119 mja Harpeba
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KoHULa ouTmiasa 117, OKpPYyXeHHOTO HarpeBaTeJieM. XMOKOCTE Ha DSTOM
KoHULe o¢uTmiasa 117 wucHnapseTrcs 0L IeMCTBUeM HaTpeBaTensa 119,
obpasysd IIepeHaCHmeHHHM Hap. OOHOBPEMEHHO, McIapfgeMas XUIKOCTDH
3aMeHSAeTCsS IOONOJIHUTEeJIBHOM XUIKOCTBI, IBMXYMENWCSa BIOJb OUTUMIIA
117 non xKaOWJUIAPHEIM OeMcTBMeM. (OTo MHOTOa Ha3HBaeTCsa IelICTBUEM
"nmeperkauku".) Ofpal3yomMMCs I[IepeHACHIeHHHM IIap CMelBaeTCsa C
IIOTOKOM BO3IOyxXa U IIePeHOCUTCA C HMM M3 BXOIHOTO OTBepcTMa 123
oJis BO3OyXa. B KaMepe 127 oBpazoBaHUA asposz0J4g nap
KOHIOeHCUpyeTCsd, o0pasysa BIHXaeMyl aspo30Jib, KOTopas INepeHOCUTCSH
B HalpaBJIeHUM BEIXOOHOTO OTBepcTHA 125 M B POT MOJbL30BaATEJIA.

B BapmMaHTe OCyMmMecCcTBJIeHMSA, IIOKa3aHHOM Ha our.l, cxema 109
BIIEKTPUUECKOTO YIpaBJeHUS M cucTeMa 111 OeTeKTUMPOBaAHUA 3aTIKKU,
IpeOloUuTUTENIBHO, BHIIIOJIHEHH IpoTpPaMMUPy eMEIMHA . CxeMa 109
BIIEKTPUUECKOTO YyIpaBJieHUd UM cucTeMa 111 OeTeKTUMPOBAHUA 3BaTIXKKU
MOTYT VCIIOJIb30BATECH s YIIpaBJIeHNUA paboTon CUCTEME
TeHeprpPOBaHMA anpo30Jid. 3TO CHOCOBCTBYeT YIPAaBJIeHUI pasMepoM
YacTHUl B ampo30Jie.

Ha our.l npencraBJieH OIOVH npuMep paboTanmen oT
BJIeKTPUUYEeCTBa CUCTEMH I'eHEePMPOBaHMS as’po30Jid, B COOTBETCTBMUU C
HacToAmMM M300peTeHMeM. OOHaKO, BO3MOXHO MHOXECTBO OPYIUX
IpuMepoB. KpomMe ToTo, cCJenyeT OTMeTUTb, UYTo o¢our.l gaBjgeTcs
CXeMaTU4YHOM  IIO CBOEM CYTH. B uactTHOCTH, IpedCTaBJIEHHEE
KOMIIOHEHTH M300paxeHH He B MacmTade HM MHOVMBUIYAJLHO, HU
OTHOCHUTEJILHO IpyT Opyra. CHUCTeMa TeHepUpOBaHUSA anpo30Jia IOJIKHA
BKJIOUATL B cebsd wWIM OOJDKHa [NIPpMHMMATE of0pasylmui aspo30Jib
cybcTparT. CucTeMa T eHepUPOBaHMA  anrposojyd TpebyeT  HaJIUuMUdg
OIpeneJIeHHOTO poha B>JIeMeHTa TeHepMPOBaHMSa aspo30Jid, TaKoro Kak
HaTpeBaTeJlb MM BUOPALMOHHHM Ipeo®pas3oBaTellb, OJIS TeHepUpPOBaHUA
anpos30Jid M3 o00pal3yKlero aspo30Jik CcydcTpaTa. B KOHEUHOM MTOTE,
CHUCTeMa TeHepUPOBaHMA anpo30Jd TpedbyeT MCHOJNbL30BaHUA CXEMH
yapaBjieHUsa OJg OJOKMPOBAaHMA CHUCTeMEl. O5TO OyIeT ONMCaHO HIWXe CO
CCHRUIKOM Ha Oour.2. HamopuMmMep, cHUCTeMa He 0043aTelbHO IOJDKHA
IpedCTaBJIATE COOOM KYPUTEJILHYKR CUCTeMy. CHUCTeMa OeTeKTUPOBaHUSA
3aTAXKM He o00g3aTeJIbHO OOJDKHa OHTE NIpelyCMOTpeHa. BMecTo »TOoTOo,
CucTeMa MOXeT paboTaTek OpM akKTHUBalUMM  BPYYHYD, HallpuMep,

[1oJIE30oBAaTEJIEN, KOTOprﬁ BHIIOJIHAET Ollepallllio C IIeperjindaTesieM BO
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BpeMsa 3aTaXKM. HanopuMmep, ofmuM pasMep UM dopMa KoOpIyca MOTYT
OHTE WM3MeHeHH. KpoMe TOr'o, CHUCTeMa MOXeT He BKJKYaTk B cebsda
KaOWJIJIAPHEN OUTUIIE .

OmHakKO, B IPemlIouTUTEeJILHOM BapMaHTe BOIUJIOUWEHMSA CHUCTeMa
BKJIOUaeT B ceBs KaOouJJIAPpHBEM  OUTUIIL IOJIA  I[IepeHoca XUIKOTO
cybcTpaTa M3 ydacTka xXpaHeHMs, I[I0 MeHblle Mepe, K OIHOMY
HarpeBaTeJbHOMY DJIEMEHTY . KanmiiapHuem duTHIIb MOXeT OHITH
BHIIOJIHEH M3 MHOXECTBa IIOPUCTEX WM KalWJIJISPHBEIX MaTepMralloB u,
NIpennouTUTeJIbHO, uMeeT MU3BECTHYIO, 3apaHee oIpeneJIeHHYK
KalWJJISPHOCTE . [IpuMeph BKJIOUAKLT B cebd MaTepuaJltl Ha OCHOBe
KepaMMKM WM TpaduTa B (OpMe BOJIOKOH WM CIIEUeHHBX IIOPOMKOB.
duTrIIn C pas3JInyHOM [IOPUCTOCTHIO MOXHO MCIIOJIb30BaTh 0JIsd
obeclieueHusa BO3MOXHOCTHU pPaboTh c KUIKOCTBIO C Pas3HBEMA
duBsUUeCKMMM  CBOMCTBaMU, TaK/MU, KakK IIJIOTHOCTE, BA3KOCTH,
[IOBEPXHOCTHOE HaTAIXeHME M HaBJieHMe Tapa. OuTuiaes MOXeT OHTH
IPUTOIHEM oIS rnomaumu TpebyeMoT O KOJIMYeCTBa KUIKOCTU K
HarpeBaTeJo. IpellouTUTeJIbHO, HaTpeBaTeJb COOEepPXUT, I[10 MeHbIen
Mepe, OOVH  HaTpeBaTeJIbHHM  I[IPOBOO WMJIM  HUTH HaKaJlMBaHU4,
IIPOOOJIKAKIYICSA BOKPYTD KalWUJIJISPHOTO QUMTMIIA.

CucTeMa TI'€HEePpMPOBAHMA anpo30JIA I[I0 M300PEeTeHMI BKJIOUaAET B
cebsa cxeMy  yIpaBJIeHUSA, KOoTOopad BO BpeMda pPaboTEl  MOXET
OJIOKUPOBATH KapTpumx 113. 370  MOXeT OBITE BHIIOJIHEHO  IIO
HEeCKOJIbKMM IIpUUMHaM. B OPeOlouTHUTeJIbHOM BapMaHTe OCYIeCTBJIeHUSA
cxeMa yIIpaBJIEHU A BHIIIOJIHEHA c BO3MOXHOCTBIO onpeneJjieHusd
KOJIMUeCcTBa of0pa3yrlel'd0 as’po30Jib CcybcTpaTa B ydYacCTKe XPaHEHUA.
Korma omnpenejsgoT, UYTO YUYaACTOK XpaHeHUSI XUIKOCTM IIYyCTOM WJIM
IouTy nycToy, cxema 109 ymopaBJjeHMsa OJIOKMPyeT KapTpuilx 113. 32T0,
B OCHOBHOM, OCYINEeCTBJISAeTCd KW3-3a TOoI'0, 4YTO, eClIM Y4YaCTOK
XpaHeHUs T[IOUTM IIYyCTOM, HeIOCTaTOUHOe KOJIMUeCTBO OO0pas3ynmero
anpo30Jib XUIOKOTO CcyOCcTpaTa MOXeT OHTE I[IOOaHO K HarpeBaTeJln. 3ITO
MOXET 03HauvaThb, uTo anpo30Jb, obpaszyeMad n BIOEIXaeMasd
IOJIL30BaTEJIeM, He MMeeT TpebyeMHX CBOMCTB, HalpuMep, pas3Mepa
JacTHul, — anpo30Ji4. 370 MOXeET TIPUBECTM K ILJIOXMM OIyIeHMAM
[IOJIL30BaTENIA. KpoMe TOTI'O, IIPedlNOUTUTEJIBHO OODeClIeuuMTh MeXaHU3M,
C IIOMOWBI KOTOPOI'O IIOJIE30BAaTeJIb MOXeT OHTH [IPOMHOOpa3oBaH O

TOM, UTO YUHacCTOK XpPaHeHMA XNMIOKOCTNM HyCTOﬁ mJjim IIOo4UTU HyCTOﬁ.
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B3aTeM I[OJIB30BATEJIE MOXEeT I[IOOIOTOBUTLCHA K  3aMeHe  ydacTka
XpaHeHUs. BJOKMpPOBaHME IIYCTHX KapTpUIXel Takxe o0ecledrBaeTCs
0Jia 0e30MIacHOCTM I[IoJIb30BaTesda. CyleCcTBYeT OINacCHOCTBL TOI'O, UYTO
KapTpUIX MOXeT OBTH BHOBL 3allOJIHEH BelleCTBaMM ILIJIOXOTI'O KauecTBa
¥, BO3MOXHO, OIaCHEMM BellecTBaMM. Ho ©OJjaromapsa IIOCTOAHHOMY
OJIOKMPOBAHUI0 KapTpUIXeM, MX HeBO3MOXHO CHOBa 3BalloJIHATE U
IIOBTOPHO MCIIOJIL30BAaTE .

Ha Qour.2 wummocTpUpyeTCsa OIOMH BapMaHT OCYIEeCTBJIEHUS CUCTEMH
OJIOKMpPOBaHMS, KOoTopasd MOXeT MCIOJB30BaTHECA B CHUCTeMe, Kak
ONMCaHO CO CCHIKOM Ha our.l. Cucrtema OJOKMpPOBaAHMA IO OUT.?2
uMeeT Oee yYacTu. OOHa YaCTb COLEPXUTCS B PaACXOOyeMOM KapTpUIXe
113, wm p@mpyras dYacTb COOepXuTCcsa B cxeMe 109 yHopaBJIeHUA.
OJIeKTPUUECKUM OpenoxpaHuTesib 201  pacrhnojiokeH B pacxomoyeMomn
yacTu. COeIMHUTEJILHHY IIOPpT C TpeMsa KoHTakTaMM 221 MCHOOJIb3yeTCd

IOJIS COEeIMHEHMUS pPacxXoOyeMOoT'o VydacTka 113 XpaHeHMa UM OCHOBHOTO

KopIyca YCTPOMCTBA 101. PacxonmyeMas JacThb CONEPXUT
HaTrpeBaTeJbHHN 2JIeMeHT 119. MOWHOCTEIO, omaBaeMoM K
HaTperaTeJIbHOMY BJIEMEHTY 119, KOTOPY rnomamnT B dopme

MOIOYJMPOBAHHOTO CHUIHaJla, YIPaBJAKT C IIOMOWBIL LIMOPOBOTO BHXOHA
205 mmkpoxkoHTpoJuiepa 203 m depes TpaH3ucTop T1. IIOJOXUTEJILHEI
syekTpon 207 ©aTapeu coeOIMHeH C OpyT'Oo¥ HOXKOM HaIlpeBaTeJIbHOTO
sJleMeHTa 119 M BJIeKTPpUYeCcKUM IpeloxpaHuTeteM 201.

B BapraHTe oCcymeCcTBJIEHUA, IIOKa3aHHOM Ha bur.2,
omnpemeJjieHre, UYTO KapTpumkx 113 HOOUTM TIIYCT, BHIOJHAKT IIYyTeM
OTCJIEXMBAHUSA TeMIepaTypE HaTpeBaTeJbHOTO 5SJeMeHTa 119. Eciau
KapTpuIX  I[IOUYTU  IIYyCTOM, HemoCTaTouHOe KOJIMYECTBO  XUIKOTO
ofpasynlero anpo30Jib CcybCcTpaTa I[IOCTyllaeT K HalpeBaTeJllo Yepes
duTHILE. 3TO TOPUBOAMT K IIOBHIIEHMI TeMIepaTypH HaTrpeBaTeld,
IIOCKOJIbEKY MeHbIle SHepITVM MUCIOJbB3YyeTCHa IIPpM McHapeHuUuM cybcTpaTa.
Taxum obpasom, TeMIllepaTypa HarpeBaTeJsa II03BOJIAET cxeMe
YHOpaBJIeHUs  OIpeneyiadThb, UYTO KOJIMYECTBO XKUAOKOTO 0O0pa3ynlero
anpo30Jib CcybCcTpaTa B YyYacTKe XpPaHeHMA XUIOKOCTU YMEeHBIMJIOCE IO
3al0aHHOTO IOPOTOBOTO 3HaueHMsa. Ilocjle OOCTWXEHMSA KPUTUUECKOU
TEMIIepPaTypPH, PAaCXOOyeMHl MaTepMral OJOKUPYRT OJS IpeloTBpalleHUS
Kakux—-Jmbo HapylleHMM B OTHOIMEHMM pacxoOyeMoT'o MaTepuaja Cco

CTOPOHEL HOTpeéMTeHH, TaKMX KaK TIOBTOPHOE 3allOoJIHEHME KapTpuIXa.
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BilokupoBaHMe Takxe oOeclleuMBaeT IIoKas3aTellb OJAd I[IoTpelureisda o
TOM, UYTO PAaCXOOyeMHl MaTepuall OOJDKeH OBTE 33aMeHeH. BJIOKMpORBRaHUe
pacxonyeMoro MaTepuala Takxe openorBpamaeT TeHepMpOBaHMe
OIIaCHEIX COCTaBJIAKIMUX, O0pa3yeMblxX M3—-3a M30HTKa Tella.

VIzMepeHMe TeMIepaTyph HarpeBaTeJIbHOT'O DJIeMEeHTa OCHOBAaHO Ha
pacueTe  TOKa, IpoTeKaKpmero 4Yepes  CONpoTUBRIeHMe 209. Ero
omnpeleJiglT IO CHUIHAaJy, I[IocTylaKnmeMy Ha BxoI 213, ¥ HaIpIXeHUO
DaTapeu, OpeobpasyeMbeM B LUPPOBHE 3HaUeHMS Uepes OBa aHaJIOTOBHIX
BXOIa MUKPOKOHTPOJIJIEPA . [Ipu [IOBHIIEHUN TeMIlepaTypP.l
Har'peBaTeJIbHOT'O DJIEMEHTA, TaKXe IIOBHIIAETCH e€I'0 COIPOTUBJIIEHUE.
BzamMoCBA3b MeXIy COIPOTUBJIEHNEM n TeMIIepaTypoln 0JId
HarpeBaTeJIbLHOT'O  DJIeEMeHTa MOXeT OHTH  3alpolpaMMMpOBaHa WU
XpaHeHa B MUKPOKOHTpoJJlepe. Korma MUKPOKOHTPOJJIED OIpenelisaer,
uTo OBUIa OOCTUIHYTA KPUTHUEeCKas TeMllepaTypa, MUKPOKOHTPOJUIED
aKTUBUPYeT LIMOpoBOM Bexon 211, COedIMHEeHHHM C TpaH3uUCToOpoM T2,
KOTOPEM IepeXxuraeT BJIEKTPUUeCKMM NpenoxpaHuTests 201. Ilocie »ToM
onepaluM, KaxXIObM pa3, KoT'a [OJb30BaTeJlb [HTaeTCsa CIOejlaThb
3aTAXKY C YCTPOMCTBOM, MUKPOKOHTpoOJJIep 203 HIpOBepseT COCTOSHUE
npenoxpaHmuTesia 201 uepes JmMHMD 215 of0ecreueHMsa BO3MOXHOCTHU
MCIIOJIb30BaHMA  pacxXoOoyeMoI'o  MaTepuala, n, ecJiM  COoeOVHEHMe
IIOTEPSAHO  MexIy YCTpOMCTBaMM, TOT'Ia  YCTPOMCTBO  He oymer
paborars. [TocJie 3aMeHH pacxXomOyeMor'o MaTepualsia  HOBEHM, C
HeHapylleHHEIM IpenoxXpaHuTesieM, cucreMma BO3BpallaeTCH K
HOPMaJIbHOMY PeXVMY paboOTH.

OoJpkHO OBTBE OUEBMIOHO, YTO IOPpyloe CPelCcTBO IOJid OJOKMPOBAHUA
KapTpuIXa BO3MOXHO ¥ BO3MOXHHEH JIpyTMe KOHOUTYpaluuM Lelel OIpu
MCIIOJIb 30BaHUN [LJIaBKOTO npenoxpaHuTelis NI OpyToro
[IepeKrJIdaeMoIo VI [IPEPHEBaAEMOTO BIIEKTPOHHOTO KOMIIOHEHTA .
HanpuMep, CHeUMalWM3VMPOBAHHEN HaTUMK TeMIepaTypH MOXeT OHThb
COeIMHEH C MUKPOKOHTPOJJIEPOM, YCTAHOBJIEHHEM IJISI OEeTeKTHUPOBAaHMA
TeMllepaTyphl HaI'peBaTeJIbHOT'O BJIEMEHTA.

CxeMa YyIpaBJIeHMSA MOXeT OHTH BHIIOJIHEHA C  BO3MOXHOCTEIO
lepelauyy pPeKOMeHIOalMM IIOJIb30BaTelllo, KoI'a CcxXeMa YIpaBJIeHUd
ompenejyigeT, UYTO KOJMUECTBO XUIOKOCTM B y4YaCTKe XPaHeHUd XUIOKOCTU
YMEHBIINIIOCH OO  IIepBOTO IIOPOTOBOTO 3Ha4YeHud, M KapTpUIX

GHOKVIpyeTCH, KOoT'dIa CXeMa YyllpaBJIeHMA ollpenejigaeT, YTO KOJIMYEeCTBO



18

KMOKOCTM B Y4YaCTKe XpPaHeHMA XMIOIKOCTM YMEeHBIMJIOCE OO BTOPOIO
IIOPOTOBOTI'O SHa4YeHNMA. Hanpuwmep, eCJIn crucTreMa I'eHepPpMpOBaHNMA
aspo30Ji4d BRJIIOUaAEeT B cebd OVCILJIen I1oJib30BaTEJIAd, Ha OHucCIljiee
[10JIE30OBaATEJIA MOXeT OHTH oBo3HaAUEHO, dTo YdaCTOK XPaHeHMA
KMOKOCTM IIyCT, WJIIM IIPaKTUYEeCKM IIYyCT, W MOXeT OBITE IIpengoCTaBJIEHA
OLleHKa KOJIMYeCTBa OCTaKIMXCAd 3aTAXeK Ilepen TeM, Kak npomsoﬁneT
GHOKMpOBaHMe . B KadueCTBe aJlbTePHaTVMBEL 2NNz B IOOIIOJIHEeHN1Ee,
CJIIBIIMMEIN 3BYK MOXeT o06003HauaTb OJA IIOJIE30BaTEJIg, UTO YUacTOK
XpPaHeHd XUIOKOCTU IIYCT WM IIpaKTUUeCKM IoycT. KOHeUHO, BO3MOXHE
aJlb TEPHaATMBHEE CrIoCOOH, oBo3HavaKimme IOJId I1I0JIE30BATEJIA, dTo
YU4aCTOK XpaHeHUd XUIOKOCTM I[IyCT WM I[IoOUTKM IIyCcT. lIpeuMymecTBO
IIpenCTaBJIeHMA peKOMeHIOalllMM OJIA IIOJIBE30BaTeJi4 COoOCTOMT B TOM, UWTO
I1I0JIE30BAaTEJIb 3aTeEM MOXeT IIOOI'OTOBMTECA K 3aMeHe yYdacCTKa
XPaHeHMrMAd XMIOIKOCTIM.

Hacrosdamee M306peTeHme InpenycMaTpmBaeT CHUCTeEMY U crioco®,
KOTOPEIE IIEPEBOOAT pacxonyeMbHZ KapTprIx B Hepaéoqee COCTOAHNME B
CucreMe I'eHepPMpPpOBaHMA aspos30Jid. 3TO mMeeT IIpermMymeCcTRBa,
CBA3aHHEHE C 0e30I0aCHOCTLI, a TakKxe obecleunBaeT IIpermMymecCcTBa,
CBA3aHHEE C OWyMeHUMAMM ¥ yIOOOCTBOM IJIA IIOJIb30BaTesid. XOTA OBUI
OIlMCaH OIIMH KOHerTHBIﬁ BaplaHT oCymeCTBIJIEHNA, cymecTByeT
MHOXeCTBO CIIocoB60B GJTOKI/IpOBaHMFI racxonoyemMoro KapTpurumxa u
MHOXeCTBO COCTOF[HT/HZ, B KOTOPEX CpeIlCTBO GHOKMpOBaHMFI MOXeT OHTb

aAKTMBMPOBaHO, KOTOPEe IIoIIalalT B OOBEM HaCTOAIMETO MBO@peTeHMH.



19

$OPMVYJIA MBOEPETEHNA

1. CucTeMa TeHepHMPOBaAHMA a>po30Jig, colepxamasd:

y4acToK oJis XpaHeHUs, npenHasHayeHHBEM oJis XpaHeHUd
obpasynmero a>po30Jib cybcTparTa;

TeHepUPYIIKMY aspos30Jib  BJIEeMeHT IJid TeHepPUMPOBaHMA anpo30Jid
13 obpal3yKrmero aspo30Jib cybcTpara;

cxeMy VYIIPaBJIeHMS, COoOBmManmylcs C YUYaCTKOM XPaHeHMS WU C
TeHepPUPYRIUMM aspo30JIb 2JIEMeHTOM; U

CpencTBO OJOKMPOBaHMA, BHIIOJHEHHOE C BO3MOXHOCTLIO IIepeBoma
ydyacTKa oJis XpaHeHUs B Hepabouee cocToAaHUEe B cucTeMme
TeHepUMPOBAHMSA al’po030JId B OTBET Ha CUIHall OJOKMPOBAHUSA U3 CXEMH
yIpaBJIeHUsd,

OpM 5STOM CxXeMa VIPpaBJIeHMSA  BHIIOJHEeHa C  BO3MOXHOCTLIO
ompenejieHMsI WJIM OIlleHKM, KOI'Da KOJMUeCTBO ofpal3ynlel aspo30Jib
IIOIJIOXKM B YydUacTKe XpaHeHMSa HMXe IIOPOTOBOTO 3HaueHMd, M IIooauu
curHajla OJIOKMPOBaHMSA, KoT'Ja OIpelelidioT WM OlleHMBAKT, UTO
KOJIMUeCTBO oOOpasyller aspos30Jib IIOOJOXKM B YydacTKe XpaHeHUSd,
HVXe IIOPOTOBOTO BHAUEHUHS, U

CpeICcTBO OJIOKMPOBAHMA IIpedcTaBJgeT CcoOoM BJeKTpUUYeCcCKUMn
KOMIIOHEHT, KOTOPEM BHIIOJHEH C BO3MOXHOCTLI II€PeKJIoUeHuI WU
[IOBPEeXIeHN S 1o CUTHaJy BJIIOKMPOBAHMUA, opuyeM CPeICTRBO
BJIOKMPOBAHKSA TIpencTaBjigeT cofo¥ YacTb YyyacTKa IJIS XpaHeHUusa, U
cucTeMa TeHepUPOBAaHMS aspos30Jia IpencTaBJgeT cofBoM CcHuCTeMy,
padboTanmyin OT SJIEKTPUUYeCTRBa.

2. CucremMa TeHEepPMPOBAHMS al’po30J4 o II.l, IOIOJHUTEJLHO
comepxamas OCHOBHOM KOPIYyC, B KOTOPOM VYUYACTOK OJd XpaHeHUS
opencTaBJgeT cobomn pPacxonyeMult KapTpUIX, BHIIIOJIHEHHEIM c
BOBMOXHOCTBLI COEeOMHEeHMS C OCHOBHBIM KOPIIYCOM.

3. CucTeMa TI'eHepPMPOBAaHMA al’p030JId IO I1.2, B KOTOPOM CcxeMa
yIpaBJIeHMS yCTaHOBJIeHa B OCHOBHOM KOPIyCe CHUCTeMH I'eHepUMpOBaHUA
anpo30J4.

4. CucrteMa o JwoboMy M3 O.1I.1-3, B KOTOPOM KOMIIOHEHT
OpencTaBJgeT COoOOM BJIEeKTPUUEeCKUM IJIaBKUM IpeloxXpaHUTelb .

5. Cucrtema 0o JoboMy "3 O.1I.1-3, B KOTOPOM KOMIIOHEHT
opencraBJgeT cofoy BJIeKTPUUYeCKMM IepekJdaTe]b WIM LIUOPOBRYIO

nHbOPMaLIMIO, B3aVMOIEVCTBYIONYO co cxXeMom yIpaBJieHud, u
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NPenCTaBJIgIYI0 COCTOSAHME BRKJIOUEHMS/BHKJIOUEHUS JIS YydacTkKa OJIid
XpaHeHUs .

6. CucremMa 100 JOOOMy IIpellleCTBYKIEMY I[IYHKTY, B KOTOPOM
cxeMa yIOpaBJIEHMA  BHIIOJIHEHA C  BOBMOXHOCTBI I[IoHauM  CUI'HaJa
OJIOKMpPOBaHMA, KOI'La CXeMa YIpaBJIeHUMA OeTeKTHUPYEeT HEUCIIPaBHOCTDH
CHUCTEeMEl I'eHepPMPOBaHMA al’po30Jid.

7. CucreMa o0 JiobOOMy NpeIlleCTBYKIEMY IIYyHKTY, B KOTOPOU
TEeHEPUPYIUM anpo30Jib  BJIEMEHT OJIs T'eHepMPOBaHMS aspo30Ja U3
ofBpas3ynlero aspo30Jib CcydOcTpaTa IpeHdCTabBJfeT cobo¥ HaIpeBaTelb,
BHIIOJIHEHHEM C BO3MOXHOCTBI HaTpeBa cydcTparTa.

8. CnocoB B CHUCTeMe TI'€HEPMPOBaHMS anpo30Jig, CcomoepXamel
y4acTokr 04 XpaHeHnA obpasyrmero anpo30Jib cybcrpara,
TeHEePUPYIUM aspo30Jib  BJIEMeHT OJIs T'eHepMPOBAHMs adpo30Jia U3
ofpasynlero aspo30Jib CcydbcTpaTa, CXeMy YIpabBlleHUud, CooflapnlyioCcA
C Y4YacCTKOM XpaHeHUusda, W CpPemcTBO OJOKMPOBaHUSA, CBA3aHHOE C
Y4Y4aCTKOM XpaHeHWUs M BEHIIOJIHEHHOE C BO3MOXHOCTBK IlepeBola ydacTKa
0JI1 XpaHeHMs B Hepabouee COCTOSHME B CUCTeMe I'eHepUPOBaHUA
anpos30Ji4 B OTBeT Ha CHUIHaJ OJOKMPOBaHUA M3 CXEeMH YIpaBJIeHUd,
IpM STOM CIOCOO BKJIOUaeT B cel4:

momauy cuIHajla OJIOKMPOBaHMA M3 CXEMBl YIPpaBJIeHMA B CPenCcTBO
OJIOKMPOBAHMA BCJIeHd 3a OIlIpeneljieHMeM, UYTO KOJIMYeCTBO ofpas3yrlero
anpoO30JIb cybcTpara B ydacTke XpaHeHnA CTaHOBUTCHA HIIKe
I[IOPOTOBOTO 3HaUeHUA WM BCJEN 3a OlpeleJIeHMeM HeUCIPaBHOCTU B
cucTeMme,

npu 3TOM CpPeICTBO BIIOKNPOBAaHUA IpencTaBJigeT coBon
BIIEKTPUUECKUM  KOMIIOHEeHT, KOTOPHM  BHIIOJHEH C  BO3MOXHOCTBLIO
[IepPeKJIVUEeHN S WM I[IOBPEeXIOeHMHA I[I0 CHUTHaJly OJIOKMPpOBaHUA, u
CpeICTBO OJIOKMPOBaHMA IIpedCTaBJafgeT coBo¥ YacTb ydacTKa MOJsa
XpPaHeHUs .

I[Io DOBepeHHOCTHU
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