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Hacrosimiee PYKOBOJICTBO o JKCIUTyaTaluu (macmopT)
[MTP/111.26.51.66.127.004P5 Ha CTPYKTYpPOCKOIl TEpMOAJIEKTpUUECKH «MeTaK»
(mamee - mpuboOp), BBIMyCKaemblid cormacHo TY 265.166.127-004-TTP/11-2016,
BKJIFOYAET B c€0s, TEXHUYECKHE XAPAKTEPUCTUKH, a TAK)KE CBEACHUS ISl U3yUYECHHUS
KOHCTPYKIUUH, MPUHIUIA ASUCTBUSA U MPABUII IKCIUTyaTallud, TPAHCIOPTUPOBKHU H
XpaHeHus npudopa.

[IpousBoauTens ocTtaBiaseT 3a coOOM mpaBo 0e€3 MNpeABAPUTEIHHOIO
YBEJIOMJICHHSI TIOKYTAaTelis BHOCUTh U3MEHEHHS B KOHCTPYKIIHIO, KOMIUJIEKTAIIHIO
WIM TEXHOJOTHUIO M3TOTOBJICHMS MPUOOpa C NENbI0 YIydlIEHUsT €ro CBOWCTB. B
TeKCTe U IUPPOBBIX 0003HAYEHUSIX JAHHOTO PYKOBOACTBA MOTYT OBITH JOIMYIICHBI
orneuyatku. Ecinu mociie mpouTeHus: pykoBojJcTBa y Bac ocTaHyTcs BOIpOCHI IO
paboTe u AKCIUTyaTanuu npudopa, oOpaTuTech K MPOU3BOJUTEINIO 32 MOJYyUYEHUEM
Pa3bSICHEHUM.

[Tepen skcrmyaranueit He0OX0IMMO BHUMATEIHHO O3HAKOMHUTHCS C HACTOSIITIM
PYKOBOJICTBOM 10 3KCILTyaTallUH.






1 HazHaueHue

[Tpubop mpeaHaszHaveH s u3MepeHus BelnduHbl TepMoDJIC (ITOCTOSITHHOTO
HaANPSDKEHUS), TIPH HEepa3pylIaroIieM KOHTPOJIE TOBEPXHOCTHOTO CJIOS U3JICITHIA 13
ANEKTPONPOBOASIINX MaTtepuanioB. [Ipubop Takke MOMKET HUCHOIL30BaThCA IS
COPTUPOBKHU METAJIJIOB WJIM CIUIABOB [0 MapKaM.

2 Texunuyeckne XapaKTePUCTUKH.

[IpubGop paccunTaH Ha NMPUMEHEHHE B JJAOOPATOPHBIX U LIEXOBBIX YCIOBHUSAX
pa3IMYHBIX OTpaciield IPOMBIIIICHHOCTH MPU
- TeMIepaType OKpyxaroero Bozayxa ot -10°C go +35°C,
- OTHOCHTEIILHON BIQXXHOCTH Bo3ayxa 110 98% mpu Temneparype +25°C,
- arMmoc(epHom nasiennn ot 70 go 106,7 Klla.
[Io paGounm ycrnoBUSIM TPUMEHEHHs] W  TPEJCIBbHBIM  YCIOBUSAM
TpaHCTIOPTUPOBaHUS MTPHOOp oTHOCUTCS K Tpymiie 4 mo ['OCT 22261-94.
Knumatnaeckoe ucnonaenne Y XJI.3.1 TOCT 15150-69.

Jlnanazon uzmepenus Hanpsbkenus Tepmol/C, mxB + 2000
[TorpemuocTh m3mepenus TepmoI/IC , He Gonee, MKB +(20+0,1V)*
Hanpspkenne nutanus oT ceTy iepeMeHHoro Toka B, ['i 220, 50
WJIM BCTPOCHHOTO aKKyMYJISITOpa

ITorpebnsemast MOIITHOCTD, HE OoJiee, BT 7,5
'oroBHOCT, K paboTe, He Oosiee MUH (IIpU TEMIEPATYpe 2
oKpykarome cpesnl +25 °C)

Bpewms ananmuza oyHoro oOpasma, He 6oJjee, cek. 6
JIokallbHOCTh KOHTPOJIUPYEMOTO Y4aCTKa, MM 0,5
Pa3nniia TemmepaTyp «ropsiuero» u «XOJIOZHOTO» AJIEKTPOIOB, 50

°C

TouHOCTh cTaOMIIM3AIIMK TEMIIEPATyphl, HE OoJiee, °C +1
Bpewmst HenpepbIBHOM pabOThI OT aKKyMYJIATOPA, HE MEHEE, 4yac 2
["abaputhHbie pasmeps! (111 x /1 x B), He 6osnee, MM 65 x 125 x 20
Macca 6e3 O010ka nuTanus, He 0oJiee, Kr 0,25
Cpennsist HapabOTKa Ha O0TKa3, HE MEHEe, Yac 8000
CpenHuii cpok city)Obl, HE MEHEE, JIET 5

*TIpumeuanue: V- uzmepennoe 3nauenue tepmoI1C, mxB

[Ipubop 1 31neKTpOHHBIA OJOK CHAOXKEH LBETHBIM TpaUUECKUM AUCILUIEEM C
pazpemienreM 320 Ha 240 ToUeK.

Ha nucrninee otoOpaxkaeTcs u3MmepeHHOe 3HaueHue BenuuuHbl TepmoI]IC,
MUHHAMAJIBHOE, MAaKCHMAJIbHOE W CPEIHEKBAaIpaTHYECKOE 3HAYEHHE 3a CEpUI0
U3MEPEHNH, CPETHEKBAAPATHYECKOE OTKIIOHEHNE U3MEPEHHBIX 3HAYEHUH 32 CEPUIO0
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U3MEPEHMI, 3HaUEHUE ITAI0OHA U JOIyCKa JJIs CUTHAJIN3aluu OTKIOHEHUs. Bocemb
npenpIymux n3mepeHHsix Bemnuud TepmoJIC. Takke Ha qucmiiee oroOpaxaercs
COCTOSIHHE BCTPOEHHOT'O aKKyMYJIATOPa U TEMIIEPATYPa «TOPSTUETO» U «XOJIOTHOTOH
DIIEKTPOJIOB.

[Ipubop obecneurBaeT 3ByKOBYIO U LIBETOBYIO MHJIMKAIMIO TP MPEBBILICHUN
3aJJaHHOTO YPOBHSI.

DNEeKTpUUYECKOE MUTaHUE TPUOOPa OCYIECTBIISIETCS OT CETH NEPEMEHHOI0O TOKA
WIHA OT BCTPOEHHOT'0 aKKYyMYJISITOPa, IPOAOKUTEIBHOCTh HEPEPBIBHOM pabOThI OT
HOJIHOCTBIO 3aps’KEHHOT0 aKKyMYJISITOpa HE MEHee 2 4acoB.

[IpuGop mMeeT (PYHKIMIO aBTOMAaTUYECKOTO OTKJIKOYEHMs NPHU IEpPEPHIBE B
pabote, BpeMs pabOThl MpUOOpa 10 OTKIHOYEHMs YCTAaHABIMBAETCS OINEPATOPOM.
[TepepriBOM B paboTe SABISETCS BpEMEHHAs May3a MeX/1y HaXKaTHEM JIF0OBIX KHOIIOK
WIH 3JEKTPUYECKOTO KOHTAKTA «TOPSYEro» 3JIEKTPOJa C «XOJOIHBIM» BO BPEMs
U3MEPEHU.

3 KoOMILIeKTHOCTD

DneKTpOHHBIN OJI0K 1 mT.
CeteBoii 0JIOK MUTAHUS 1 mT.
[IpeoOpazoBatenpb C «ropsuUuM» U «XOJIOAHBIMY AJIEKTPOIaMU 1 mT.
PyKkoBOJICTBO MO 3KCILTYaTaIyu (macnopT) 1 .
Keiic (cymMKa) 1uist TpaHCIIOPTHPOBKH 1 m

T.




4 YeTpoiicTBO M NPUHIUI PA00ThHI

B 1821 r. Tomac 3eebek yCTaHOBWJ, YTO B LIEMH, COCTOSAIIEH H3 JABYX
Pa3HOPOJHBIX MPOBOJHHUKOB, BO3ZHUKAET PA3HOCTh MOTEHIMAJIOB, €CIM KOHTAKThI
ATUX MPOBOJHUKOB MOJIEPKUBAIOTCS TP PA3IMYHBIX TEMIIEPATypax. ITa pa3HOCTh
MOTEHIIUAJIOB MOJy4YWsia Ha3BaHUE TEPMOIJIEKTpo BIXKYyIIer cuibl (TepmoIJIC).
HMannass tepmo3/IC, Bo3HMKarOLasi B HEOJAHOPOAHBIX MPOBOIALIMX KOHTypax Ha
ocHOBe 3¢ @dekta 3eeOeka, MOKET OBITh HCIIOJIB30BAHA JJISI HCCIEIOBAaHUS
Pa3IMYHBIX METAJUIOB U CIUIABOB TEPMOAIEKTPUUYECKUM MeTo1oM. [Ipu aTOM MeToze
u3Mepsiercs: TepMoI/IC, KOoTOpast BO3HHMKAET MEXAYy OCTPUEM H3MEPUTEIBHOTO
30HAQ C W3BECTHBIMHU TEPMODJIEKTPUUECKUMU CBOMCTBAMU M HCCIENYEMBIM
MaTepuaiaoM. TepMOoaIeKTpUIECKUI MOTEHIIMATl UMEET BBICOKYIO YyBCTBUTEIBHOCTD
K MaJedlIMM M3MEHEHHMSIM B  DJIEKTPOHHOM  3HEPreTHYECKOM  CIIEKTpE.
PaccmarpuBaemblii METO/I OCHOBaH Ha TOM, YTO JOOABJICHHE JaXKe NECAThIX N0JIEH
% mnprMecu MOXKET NPUBECTH K M3MEHEHHMIO TepM0D/IC Ha COTHM MPOLEHTOB.
Pa3znmuunblie nedeKTsl BHOCAT pa3Hbli BKIaa B TepM0oI/]C He TOIBKO MO BEIHYUHE,
HO W 1O 3HaKy, a »3TO CO3JaeT BO3MOXHOCTb  HCIIOJIb30BaHUS
TEPMOZJIEKTPOABMKYILEH CHUJIBI B KayecTBE IapaMeTpa, XapaKTepU3YIOIIEro
KOHLIEHTpPAlMI0 TpUMECEH, yIpyrue HanpsskeHus U (a3oBble NPEBPALLECHUS.
[ToaToMy T€pMOANEKTPUUYECKUI METOJ] HAXOIUT BCe O0JIee IUPOKOE NPUMEHEHHUE B
pelIeHUH 3aa4 Hepa3pyLIarolero KOHTPOJIs, B YACTHOCTH, OH MCIOJIb3YETCS MPHU
KOHTPOJIE XMMHYECKOIO COCTaBa, [UIsi COPTUPOBKM CIUIAaBOB IO MapKawm,
ONPENENCHNUS] MPOLEHTHOTO COJEpPKaHUS KOMIIOHEHTa B CIUIABE, CTPYKTYPbI
MaTepuaia, peXKUMOB TEpMOOOPaOOTKH.

[Tpunuun pabotel npubopa «MeTdK» OCHOBAaH Ha M3MEPEHUH BEJIMUYHHBI
TepM0D/IC BO3HMKAIOIIEW TpU KOHTAKTE HArperoro N0 ONPEAEIICHHOU
TEMIIEpaTypbl U3MEPUTEIBHOTO  («TOpAYEro») JJIEKTpoAa M MOBEPXHOCTH
KOHTPOJUPYEMOM AeTalId, KOHTAKTHUPYIOLIEH C «XOJIOAHBIMY AJIEKTPOIOM.

Temneparypa «ropsiuero» 3J€KTpoJia MOJIIEPKUBACTCS aBTOMATUYECKH
OTHOCUTEJIBHO TEMIIEpaTypbl OKpYy»XKaroled cpeasl (HeoOXxoaumas pa3HULA
temneparyp 50°C). Hampumep, mpu TemmnepaTtype okpyxaromei cpeabt 25°C
«ropsuuit» nexkTpon Oyaet Harpet a0 75°C.

Benuuuna uzmepsemoii Tepmo3IC oToOpaskaeTcsi B MUKPOBOJIbTAX.

KoHCTpyKTUBHO MPUOOpP BKITIOYAET B CEOsI DIEKTPOHHBIN OJIOK, BHITIOTHEHHBIH
B KOpIyCE W3 aJIOMUHUS M YAApONPOYHOro IJIaCTHKAa, M IpeoOpazoBareis ¢
«TOPSYUM» U «XOJOAHBIM» 3JIEKTPOJIaMU, MOJKI0YAEMOI0 K 3JIEKTPOHHOMY OJIOKY
yepe3 caMOo3allENKUBAIOIIUNACS Pa3bEéM € TOMOIIbI0 THOKOTo Kades.

DNeKTpOHHBIA  OJIOK  BKJIIOYaeT B ce0s  DJIEKTPHUYECKYI0  CXEMY,
00€eCIeYnBaOIIYI0 U3MEPEHHUE CHUTHAJIIOB C MOAKIYaeMOro Impeodpas3oBarels,
00pabOTKy 3THUX CUTHAJIOB M WHIMKALMIO pe3yJibTaTa Ha LIBETHOM TIpauyecKoM
JUCILIee.

Ha nepenneit manenu nprudopa pacroioxKeHbl:



e rTpaduyecKkuil AMCIIICH, MpeJHa3HAYCHHBIN AN OTOOpa)KEHUs pe3yJbTaToB

U3MEpEHHs U Jpyroi HHpopMaIum, HeoOX0IMMOM st paboThI ¢ TPUOOPOM,

e KJaBuaTypa M3 4YETHIPEX KHONOK YIPaBIEHHUA C COOTBETCTBYIOLIEH

CUMBOJIMKOM.

Ha Bepxnem Topue npuOopa pacHojio)KE€H pazbeM Uil MOJIKIIOYECHUS
npeoOpaszoBarenst W pazbéM Uil NOJAKIIOYEHMS OJIoka MNHMTaHusS M 3apsijaa
BCTPOEHHOT'O aKKyMYJISTOpA.

Ha mmkHeM Topliie npubopa pacroyioKeH pa3béM, coBMecTuMbIin ¢ MiniUSB,
JUISL TOAKJIFOUEHUSI IEPCOHAIIBHOTO KOMIIBIOTEDPA.

Ha 3aaneil nanenu npubopa UMeeTCsl MapKUPOBKA THUIIA MPUOOPA, CEPUIHBIN
HOMEp U T'0Jl BBIITYCKA.

5 IloaroroBka Kk padorte

B npubope He KCIONB3YIOTCA HANPSKEHUsI, ONACHbIE JJI AKU3HU U 30POBBS
yenoBeka. [Ipubop oOcCmykUBaeTCsl OAHUM YEJIOBEKOM (ONEPATOPOM), U3YUUBIIUM
HACTOSAILEE PyKOBOJCTBO I10 SKCIUTyaTalUH.

Ecnu npubop BHeceH B NOMEIIEHHE IOC]e MpeObIBaHUSA NpPU TeMIepaType
okpyxaromeir cpeasl Huwxke 0°C, oH AOKEH OBbITh BbIAEPKAH B HOPMAaJIbHBIX
YCIJIOBUSIX B BBIKJIFOUEHHOM COCTOSIHUM HE MEHEe 2 4.

B ciyuae pe3koro n3menenus (mepemnaja) TeMIepaTrypbl OKpY>Karoleil cpeibl
Ha BenumuuHy Oosiee 5°C HE0OXOAMMO BBIAEPXKATh MPUOOP B pabOYMX YCIOBHSIX
AKCIUTyaTaIlMH B BHIKIIFOUEHHOM COCTOSIHUY He MeHee 30 MuH.

5.1 TlpousBecT BHEMIHUIA OCMOTp MPUOOpa, MPOBEPUTH LIETOCTHOCTh TPHOOPA,
COEIMHUTEIHLHOI0 Kabesst U mpeoOpa3oBaTes.

5.2 TMoaxmrounTh mpeoOpaszoBaTeiib K pa3beMy MpHOOpa, HAXOAAIMIEMYCS Ha
BEPXHEM TOpIIE.

5.2.1 Inst nonkitoueHus npeoodpa3oBaressi HEOOX0IMMO COBMECTUTH KPACHYIO
METKYy Ha KOpIlyce pa3beMa npeoOpa3oBaTesisi ¢ KpaCHOW METKOM, pacloioKeHHON
Ha TOPLEBOM MaHeNu 3JEKTPOHHOro OJoKa, M BCTAaBUTh pa3beéMa B PO3ETKY 0
yrmopa, Ipy 5TOM pa3AacTCsl XapaKTePHBIH METUOK.

5.2.2 Jlng Toro, 9To0Bl OTCOEAMHUTH MPeoOpazoBaTelib, HEOOXOAUMO BBHIHYTh
(TTOTSHYTH) Pa3beM U3 PO3ETKH, YACPKUBAS €r0 32 BHEITHUIA MOABIKHBIN KOPIYC C
peOPUCTON MOBEPXHOCTHIO.



Buumanue! B npubope ucrnosbzyercs pazbeM ¢ MeXaHH4eCcKou (ukcaryen
B posetke Tuma Push-Pull.

HEJIb351 neprath Win NbITaThCS BHITALIUTEH PAa3beM U3 PO3ETKH 3a KaOEb.

HEJIb34 npoBopadnBaTh pa3beM BOKPYT CBOEH OCHU U IBITATHCS BHIKPYTUTD
€ro.

HpI/I IIpaBHUJIBHBIX I[eﬁCTBHSIX IMPUCOCANHCHHNC )51 OTCOCANHCHHC
npeo6pasoBaTeJm IMPOUCXOIUT IIPU HC3HAYUTCIIBHOM YCHUJINH.

BI)IXOI[ U3 CTPOsA IJICKTPOHHOI'O O1oka WM Hp606p330BaT€J'I$I BCJICACTBHUC
HCIIPaBUJIbHBIX I[GflCTBPIﬁ IIpHU IMIOAKIOYCHNHU W OTKIIOYCHUH HpGO6p330BaT€JI$I HC
ABJIACTCA FapaHTHﬁHBIM CHY‘I&GM!

5.3 I[oaxirounTh BHENTHUH OJIOK TUTAHUS U BKIIFOYHUTH €T0 B CETh IIEPEMEHHOTO
TOKaA.
5.4 Haxartb kHOTIKy «BKJD».

[Tocne BkItOYEHUs MPUOOPA, HAUMHAETCSI HATPEB U3MEPUTEIIBHOTO «TOPSYET0»
AJIEKTPOJIa, TIPOIIECC HArpeBa OTOOpaKaeTCss M3MEHEHHUEM IIBETa TUCTOrpamMMbl 13
(puc. 1). Uucnennoe 3HaveHue Temreparypbl 11 W3MEHUT BET MPHU JTOCTHIKCHUH
3aJlaHHOr0 3Ha4yeHus (C KpacHoro Ha 3eneHbld). Ilo ymosyaHuio ycTaHoBIeHa
temneparypa Ha 50°C BblllIe TEMIIEPATYPBI «XOJOIHOTO» NEKTPO/A.

[Tocne nocTukeHus 3a1aHHOM TeMIepaTypbl, HHAUKALMS TEMIEpaTypbl OyaeT
M0JICBEYEHA 3€JIEHBIM, TPHOOP rOTOB K padoTe.
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[Tocne BktOYeHHMS TPUOOpPAa W MPOBEACHHUS BOCBMU HM3MEPEHHUH IMOKa3aHUs
rpaduueckoro auciest OyayT COOTBETCTBOBATh puc. 1.

Tepmo34C, mkB

MWHUMYM -200
Cp. otkn.
Makcumym 313
CpenHeks. -186
3TanoH 590
Honyck, +/- 9

]

[E]] 27t
9 10 1

Puc.1
[Toka3zanus rpaduueckoro aucres

O JdOuUPw N

[udpamu Ha pucyHKe 0003HAYECHBI:

N3mepennoe 3HaueHune Beauunabl TepmoIJIC, MkB.

3nak TepmoI/IC.

MunumansHoe 3Hauenue tTepMmoIIC, mkB.
CpenHexBapaTiyecKkoe OTKIOHEHHE, MKB.

MakcumanbHOe 3HaueHne TepMoIC, MkB.
CpenHeKBaIpaTHIECKOE 3HAYECHNUE U3 CEPUN U3MEPEHNI, MKB.
VY cTaHOBIEHHOE ATAaJOHHOE 3HaYeHue, MKB.

VY cTaHOBIEHHOE 3HAYEHHE JIOIYCTUMOIO OTKJIOHEHUs], MKB.
NHaukaTop cOCTOSIHUS aKKyMYJIATOpA.

Temneparypa okpysxaroniei cpeasl, °C.

Temnepatypa «ropsuero» snekrpoja, °C.

['ucrorpamma xoja mpoiecca u3MEpeHus.

['mcrorpamma Temneparypsl.

Bocemb uzmepennsix 3nauenuii tepmoI[C, MKkB.

RO ~NoOOA~wWNE

el
PO EO

Ha nmepenneit manenu mpudopa pacroiokKeHbl YeThIPe KHOTIKH:

OK — xopoTkoe HakaThe OTKpPBIBACT JIOCTYN K MEHIO BHIOOpA MapameTpoB U
peXUMOB paboThl mpubopa (puc. 2), AJMHHOE HaXaTue (Haxxatue 0oJiee 3 CeKyH]I)
coxpansieT u3MepeHHoe 3HaueHue TepMoIIC kak 3HaUEHUE 3TAJIOHA.
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BBepx — KOpOTKOE Ha)KaTHE YBEJIIMUMBAET BEJIMUNHY JOIYyCTUMOTO OTKJIOHEHHS,
JAJTMHHOE HAKATHE BKIIOYAET PEKUM KaTUOPOBKU HarpeBaTes.

BHU3 — KOpOTKOE Ha)KaTHE YMEHBIIAET BEJIUUYMHY JOIYCTUMOTO OTKJIOHEHHS,
AJIMHHOE HAKAaTHE CTUPAET BCE U3MEPEHHBIE 3HAYCHMS, TEKYILEE U CPEIHEE.

BKJI - kopoTkoe HaxaTHe BKJIIOYaeT IpuOop, TITMHHOE — BBHIKIIOYACT.

( Hactporika
(3By|<
( ABTOBbIKMIOYEHNE

( ApkocTb
( Bbixog

( BbikntoueHue

Puc.2

MeHto BpIOOpa MapaMeTpOB U PEKUMOB pabOTHI TprdOpa

[Ipu xopoTkoM Haxkatuu KHOMKM OK OTKpbIBaeTcsi TOCTYN K MEHIO BBIOOpa
napamMeTpoB U PEKUMOB PabOThI, JOCTYIIHBI CIEAYIOIINE MyHKTHI, YKa3aHHbIC Ha
puc.2.

HACTPOMKA — BXOj B CEpPBHCHBIH PEKUM HACTPONHKH, MCIIONB3YEMOH MpH
MPOU3BOJICTBE M PEMOHTE MPUOOpa, JOCTYI 3aKPHIT MapOJIeM.

3BVYK - BritoueHHE/BBIKIIOYEHUE 3BYKOBOW CUTHAIU3AIUH.

ABTOBBIKJIITOUEHHUE - ycraHoBKa aBTOMaTHYECKOTO BBIKIIOUCHHS ITPHOOpa
MIpU JOCTH>KEHUU ONpPEIeICHHOro BpeMenu 1,5,10 MUHYT.

APKOCTD usmeHeHne spkoCTy MOACBETKH TUCILIIES.

6 Ilopsizoxk padoTHI

N3mepenue TepMoI/[C oCyIIeCTBISIETCS aBTOMAaTUYECKHU MPH DJICKTPUUECKOM
KOHTAKTE€  «XOJIOJHOTO» W  «TOpSYEro»  JJICKTPOJOB C  ITOBEPXHOCTHIO
KOHTpoJiupyemoro  obOpasma. Jlns  u3MepeHus  HeoOXoAWMMoO  00ecTeunTh
AIEKTPUYSCKUN KOHTAKT «XOJIOJHOTO» JJCKTpoJda W O00BEKTa KOHTPOJI,
MPUKOCHYTHCS «TOPSYMMY DJIEKTPOJOM K H3MEPSIEMOM TOBEPXHOCTH TPH ITOM
PIKaTh MPeoOpa3oBaTENh K MOBEPXHOCTH JI0 YIIOPa U HE OTITYCKATh /IO 3aBEPIICHUS
u3MepeHus. JlaBneHue «ropsueroy» 3JIEKTpoja Ha MOBEPXHOCTh KOHTPOJMPYEMOU
JeTa HE OKa3blBaeT BIMSHHEC Ha HW3MEPCHHE, TaK KaK «TOPSYHI» DIICKTPOT
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NPWKAMAETCs K TIOBEPXHOCTH HE YCWIMEM oOfepaTopa, a TMPYKHHOH ¢
YCTaHOBJICHHBIM JIaBJIcHUEM 1KT.

W3mepenue HayuHAeTCS C IMay3bl, JUISl WCKIIOYEHUS BIMSHUSA <«JIpebesra
KOHTaKTOB» W CTAOWJIM3allMKd TEMIIEPATypHOTO pEeXuMa, MPOIECC H3MEPCHUS
oToOpakaeTcss THCTOIPaMMOM Ha JIHMCINICE M 3aBEpIIAcTCS 3BYKOBBIM CHTHAJIOM
(ecnm BKIJIFOUEHA 3BYKOBAsl CUTHAJIM3AIMS) U OTOOpaKEHHEM pe3yibTara. Eciu BO
BpPEMSI U3MEPEHHS DJICKTPUYCCKHI KOHTAKT HAPYIIACTCs, U3MEPCHHE TTOBTOPSCTCS
aBTomMatndecku. Clenyroniee W3MEpPEeHHE BO3MOXHO TOJBKO TOCJE IMOJHATHS
«ropstaero» dnekTpoxaa. Ilepen ciaemyronmM U3MEpeHHEM KelaTeIbHO BhIICPKATh
HEeOO0IBIIYIO0 Tay3y, | - 2 CeKyH/bI, IS CTA0OMIM3AIH TEMITEPATyPHOTO PeKUMA.

JIJisT MICKITFOUEHUs HarpeBa «XOJIOAHOTO» AJIEKTPO/aa OT TeIlia, PacceBaeMoro
«TOPSTIMM» DJIEKTPOJIOM HEOOXOJMMO OOECIeUnTh HEOOXOAUMOE MHUHHUMAaThHOE
paccTosiHUE MEXTY JICKTPOJAAMH, HE MEHEE 5 MM.

Ha pesynbraT n3mepenns tepmo/IC BIUSIOT cienyromue GaKkTopbl:

- IUIOXOW KOHTAKT MEXKIY W3MEPHUTEIBHBIMHU 3JICKTPOJAaMH W MOBEPXHOCTHIO
MeTaa,

- W3MCHCHHE pA3HOCTH TEMIIEpaTyp MEKIY «TOpSYUM» JJICKTPOJOM |
KOHTPOJINPYEMOM JETAIBIO.

JIJIT MCKJTIOYCHHS BIMSHHS 3THX (PAKTOPOB M OOCCIEUEHUS JTOCTOBEPHOCTH
OILICHKH Ha MOBEPXHOCTH METajlIa JIOJDKHBI OTCYTCTBOBAThH IMOCTOPOHHUE (PpaKIIHH,
Takhe KaK KOpPpO3Ws, OKaJlMHA, OPTaHWYECKWE TMOKPBITUSA W np. llpm Hammamn
TAKOBBIX IMOBEPXHOCTh META/UIA HYXXHO TPEABAPUTEIHHO IMOATOTOBUTH 0 HX
MOJTHOTO ~ yAaJieHusi, o00paboTaB HANMWIBHUKOM, HAXJaKOM WIH JPYTHMH
CpeICTBaMH, TpeTHa3HAYCHHBIMU JUII MeXaHW4eckold o0pabotku. OOpaboTka
MOBEPXHOCTH HEOOXOAMMA TOJIbKO B TOYKAaX KacaHWs XOJOJHOTO W TOpPSYero
AJIEKTPOJIOB C 00pA3IIOM METaIA.

3anpeuexo!
PabGorars ¢ o0pasnamu MeTa/JI0B, HAXOAAIIMXCS MO/ HANPSIZKeHNeM!

JUJ1sl UCKITIOYEHUS BIUSHUSI HECTAOMIBHOCTH TEMITEPATypPhl KOHTPOIUPYEMast
JeTanb JA0JDKHA OBITh BBIIEP)KaHA MPU TOW K€ TEMIEepaType YTO M «XOJIOIHBIN»
anektpon, He menee 20-30 MUHYT, B 3aBUCUMOCTH OT pa3Mepa JeTalu.

[Ipy  u3MepeHWH  HEOOXOOUMO  KacaTbCs  «TOPSYMM»  DJICKTPOJIOM
KOHTPOJHMPYEMO# MMOBEPXHOCTH YBEPEHHBIM KaCAHHUEM.

PexomeHyeTcss TPOM3BECTH HECKOJIBKO W3MEPECHUH, BOCEMb IMOCICIHUX
3HAYCHUH OyIyT oTOOpaXkaThcs Ha Auciiee. [Ipu KakaoM M3MEpeHHH Ha JUCTLICE
Oy/ieT MepecUYnuThIBATHCSI MUHUMAIILHOE M MAaKCUMAIILHOE 3HAUYCHUE U3 TON cepHuu
U3MEPEHUH, CpeNHEKBagpaTUYEeCKOe 3HAUYEHHWE ©  CPEIHEKBAIPaTHIECKOE
OTKJIOHEHHE.
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Onpenenenne Mapku MeETala, WU BBIACICHUE OTIMYHMM 1O XUMUYECKOMY
COCTaBy, MNPOU3BOAUTCA MYTEM CpaBHEHUs 3HaueHuss TepmoIC nperamum ¢
TepM03J1C KOHTPOIBLHOTO 00pa3ia uiIu 00pasiia ¢ N3BECTHBIMU XapaKTEPUCTUKAMH.

KoHTposbHBII 00pa3el, 3TO 3aroToBKa (J1€Tajlb) C U3BECTHBIMU ITApaMETPaMHU C
OJTHOPOJHBIM XHUMHUYECKAM COCTABOM U CTPYKTYPOHU.

JUtst cpaBHEHHsI ¢ KOHTPOJIbHBIM 00pa3loM HEOOXOJIMMO MPOU3BECTH CEPUIO
U3MEPEHUId  HAa  IOBEPXHOCTM  KOHTPOJBHOrOo  oOpasua, MnOph  3TOM
CPEIIHEKBaJPATUUECKOE OTKJIOHEHHE JOJKHO OBITh MHUHHUMAJIBHBIM. 3aTeM
JUIUTEIBHBIM Ha)kaThueM Ha KHONKY OK coxpaHuTh 3HaY€HUE ATajIOHAa.

[lepen cnenyromen cepuer U3MEPEHUN Ha ITOBEPXHOCTH KOHTPOJIUPYEMOU
JeTaI HeOOXOAMMO OUYMCTUTDH MPEIbIIYLIUE 3HAUCHUS JITTUTEIbHBIM Ha)KaTHEeM Ha
KHOMNKY BHU3. [Ipon3BecTH ciienyronire HECKOJIbKO U3MEPEHUI, €CITU OTKIIOHEHHUE OT
ATaJIOHA MPEBBICUT JOMYCTUMOE OTKJIOHEHHE, TO OHM OyIyT OTOOpa)kaThCsi Ha
JUCILIEE KPaCHBIM LBETOM. [Ipr 3TOM MOKHO yTBEpKIaTh, UTO U3MEpsieMast JeTajlb
UMEET OTIWYUS XUMHUYECKOTO COCTaBA WIIM IOBEPXHOCTHBIM CJIOW HMMEET HHYIO
CTPYKTYpPY, OTJIMYHYIO OT KOHTpPOJbHOro odpasma. Cieayer OTMETUTh, YTO Ha
BenuunHy TepMoIJIC B O0bIIEH CTENEHH BIUAET NOBEPXHOCTHBIN CIOM, TITyOMHON
nopsaka 100 MxM. TepMOsneKTpUYECKU METOJA KOHTPOJIA, KPOME €ro BBICOKOMN
YyBCTBUTEIBHOCTH K THapaMeTpaM CTPYKTYpbl M XUMHYECKOMY COCTaBy,
XapakTepU3yeT BBICOKAs JIOKAIBHOCTb, KOTOpas OINPENEHseTCs pa3MepoM
HarpeBaeMoi obmnactu, nmpu 3ToM (GopMa U pa3Mephl BCEHl 1eTainu Ha U3MEpPEHUE HE
OKa3bIBAIOT BIIMSIHUS.

[Tpu kaxmoM BKJIIOUEHUH MpHOOpa, Nepesl HayanoM paboThl pEKOMEHIYETCs
IPOKOHTPOJIMPOBATh MMOKa3aHUs MPHOOpa Ha KOHTPOJIBHOM O0pas3le U3 CIUIaBa
«MoHenb», HaxomAUMMCS Ha Kabelne B KOPIyCe COSAMHHUTENS «TOPSYETO» U
«XOJIOIHOTO» DJJIEKTPOAOB. B HaHHOM cilydae AOCTATOYHO KacaHus oOpasia
TOJIBKO «TOpSIYUM» 3JeKTpoioM. M3MepenHas BennurnHa TepMo/JC nomxHa ObITH
1400mxkB +160 mkB. Ilpu otknonenun BemmuuHbl TepMoD/C HeoOxommmo
MPOM3BECTH KOPPEKIMIO HarpeBaTelsi COTIaCHO MyHKTYy 7.1 HacTrosIero
PYKOBOJICTBA.

B mporecce paboThl peKkOMEHIyeTCsS EPUOANYECKH TPOU3BOAUTH KOHTPOIh
BenuuuHbl TepMOoDJIC Ha KOHTPOJIBHOM 00pa3lie ¥ TpU HEOOXOJIUMOCTH
BBINOJIHITh KOPPEKIMIO HAarpeBaTeis.
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7 KaamOpoBku npudopa

KanubpoBka mnpoBOAWTCS B COOTBETCTBHUM C MYHKTOM 8.4 HACTOSIIETO
PYKOBOJCTBA.

7.1 Koppekius HarpeBaTers.

TecT Harpeearenn
[MpoAONAKWUTE - BBEDX
OTMEHA - BHW3

[NpoBeauTe
n3mMepeHue 1
Ha obpa3sue

Puc. 6

JInss xommeHcanuMyd BO3JCWCTBUS BHEIIHEHM TEMIIEPATypbl Ha KOPIIYC
«TOPSTYETO», «XOJOAHOTOY» ANEKTPOJAOB U 00BEKT KOHTPOJISI HEOOXOAMMO BBITIOJTHUTD
KaIMOpPOBKY HarpeBatress. s 3Toro BOWTU B peXUM KaJTUOPOBKH HarpeBaTelis
JIOJITUM Ha)XKaTHEeM Ha KHOIIKY «BBepx». Ha nucruiee mosiBUTCS COOOIIEHUE «TECT
HarpeBaTess, I MPOJOJKEHUS HAXKaTh KHOIMKY «BBEPX», M BO3BpATA U3 3TOrO
pexuMa HaxaTb «BHU3». llocie BXxojga B peXuM KaJIMOpPOBKU HarpeBaTels
HEOOXOJIMMO TPOU3BECTU TPHM TMOCIEAOBATEIbHBIX H3MEPEHUS Ha KOHTPOJBHOM
oOpasiie u3 crutaBa «MOHENbY», HaXOASIIMMCS Ha Kabene B KOPIyCe COCMHUTENS
«TOPSTYETO» U «XOJIOTHOTO» 3IIEKTPoI0B. [locie 3aBepiieHust TpeThero u3MepeHus
puOOp aBTOMATHYECKH BBIMIET U3 pEeKUMa KaTMOPOBKH.
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8 Texnunueckoe o0cay:KMBAHUE

8.1 Texauueckoe 06cIyKMBaHHE MPUOOPA COCTOUT U3 MPOPUIAKTHIECKOTO
OCMOTpa, TEKYILIETO PEMOHTA U KaTUOPOBKH.

8.2 Ilpodunaktuyeckuif  OCMOTp MPOU3BOAUTCA  OOCITYKHUBAIOLIUM
MIEPCOHAJIOM Tepe]] HayaioM paboThl U BKIIOYAET:

- BHEIIHUH OCMOTD;
- IPOBEPKY pabOTOCIIOCOOHOCTH OPraHOB YIIPABJICHUS U KOMMYTallUH;
- IPOBEPKY LIEJIOCTHOCTH Kabessi mpeoOpazoBaTesl.

8.3 Texkymuii peMOHT npubopa MPOU3BOAUTCS B XOJ€ OKCILTyaTaluu
npubopa, TMpU 3TOM  YCTPAHSAIOTCA  HEUCHPABHOCTH, 3aMEUEHHBIH IpHU
npo(UIAKTUIECKOM OCMOTpE, MYTEM 3aMEHbl WM BOCCTAHOBJIEHHS OTAEIBHBIX
yacTel mpuodopa (3aMeHa paguol’JIeMEHTOB, BOCCTAHOBJICHNE HAPYIIICHHBIX CBA3EH
U T. I.), PeMOHT npubopa mpou3BOAUTCS HA NPEAPUATUU-U3TOTOBUTEIIE.

8.4 KammbpoBka mpuOopa TPOU3BOIUTCS B COOTBETCTBHH C METOJIMKOU
kamubpoBkn MK-002AB3-16 opranamMu TOCyAapCTBEHHOW METPOJIOTHYECKON
CIIyXObl WM  OpraHaMd  METPOJIOTUYECKHX  CIOYKO  AKCIUTyaTHUPYIOLIUX
OpraHu3alri, aKKpeauTOBaHHbIX ['occranmaprom Poccnn Ha mpaBo mpoBeacHUs
KAJIMOPOBKHU CPEICTB U3MEPEHUH AIIEKTPUUECKUX BEJIUNYMH.
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9 Bo3MoO:KHbIE HEHUCIIPABHOCTH U CIIOCOOBI UX YCTPAHECHUS

Bo3MokHBIE HEHCHPABHOCTH M CIIOCOOBI WX YCTPaHEHHUS NPHUBEICHBI B
tabmurre 1.

Tabnuma 1
HaunmenoBanue BeposiTHas nmpuunHa Merton yctpanenus
HEUCITPaBHOCTH
1 2 3
[Tpubop He BKItOUaETCA Paspspkena Oarapes 3apsanuth 6aTapero,
MOJIKJIFOYMB 3apSIHOE
YCTPOMCTBO

[Ipubop He pearupyer Ha OO6prbIiB 3aMeHUTh

HOJIKJIFOYECHHE COEJIMHUTEILHOTO npeoOpa3oBarTeib

npeoOpazoBaTens Ka0eJs.
Hewucnpasen
npeodpazoBarTelb
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10 CBueTe/ibCTBO 0 IPUEMKeE

TepMOaIeKTpUYECKH CTPYKTYypOocKon «MeTak» 3aBOACKOW HOMEDP :

COOTBCTCTBYCT TCXHHYCCKHUM YCIIOBUAM
IMPHU3HAH I'OAHBIM IS OKCILTyaTaluu.

JlaTa BbIITyCKa

IIpencraButens OTK

M.II.
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11 T'apanTHiiHbIC 0013aTEJIBCTBA

[IpeanpusiTHe-U3roTOBUTENh  TApaHTUPYET  COOTBETCTBHE  Ipubopa
TeXHUYECKUM ycioBusM TY 265.166.127.004-1TP/I11-2016 mpu cobmtoneHun
MOTPEOUTENIEM YCIOBUH IKCILTyaTaIliH, TPAHCTIOPTUPOBAHUS M XPAHEHUS, a TAKXKE
paboT TO0 TEXHUYECKOMY OOCIYyXKMBAaHUIO, YCTAHOBJICHHBIX HACTOSIIUM
PYKOBOJICTBOM I10 3KCTLTyaTaIlHH.

["apanTHitHBIN CPOK dKcIUTyaTanuu — 12 mMecsteB co IHSA BBojJa mpubopa B
IKCIUTyaTaIio, Ho He Oosiee 18 mMecsIeB co JHs H3TOTOBICHUS pUOOpa.

["apaHTHiHBIA CPOK XpaHEHHsS— 6 MECAIEB CO JTHS NMPHOOpPETEHUs, HO HE
6omee 12 MecsiieB co JHS U3TOTOBJICHUS MPHOOpA.

[IpenmpusaTHEe-U3rOTOBUTENh OO0S3yeTCS B TEYCHHE TapaHTUHHOTO CpOKa
0€3B0O3ME3THO PEMOHTHPOBATh MPUOOP BILIOTH JO 3aMEHBI €ro B IIEJIOM, €CITH 3a
ATOT CPOK MPHUOOP BBHIMAECT W3 CTPOS WM €r0 XapaKTePUCTHUKUA OKAKYTCS HHUKE
HOPM, YCTAaHOBJICHHBIX HACTOSAIIAM PYKOBOJICTBOM ITO 3KCILTyaTaIlHH.

be3Bo3Me3THbIN peMOHT MPHUOOpa MPOU3BOIUTCS MPU YCIAOBUHU COOITIOICHUS
MOTPEOUTEIEM TPABIII AKCILTyaTaI[iH, TPAHCITIOPTUPOBAHUS U XPAHCHHUS.

12 MapkupoBaHue U IJIOMOUPOBaHUE

Ha nepenHeil mnaHenu 3JeKTpOHHOro OJOKa HaHECEHAa MapKHpOBKA,
coJleprKalLas:

- Haamuch «CTpykTypockon tepmoaniekTpuueckniit METOKy;

- TOBAPHBIN 3HAK NPEAIPUATUI-U3TOTOBUTEIIA.

Ha 3aiHeli manenu 3JeKTpOHHOTO 0JIOKa HAHECEHA MAPKUPOBKA, COAEPIKaILas:

- TIOPSAAKOBBIA HOMEp IO CUCTEME HyMEpaUHUH NPEANPUITUA-U3TOTOBUTEINS U
roJ1 BBIITYCKa

- Haanuch «CTpykTypockoI TepMmoaniekTpuaeckuiit METOK»

- HAMMEHOBAaHUE NMPEAIPUITHS U3TOTOBUTENSA, TOPOI, TENEPOH

19



13 [IpaBusa XpaHeHUsI 1 TPAHCIIOPTHUPOBAHUS

[Ipubop B TeueHHE TapaHTUWHOIO CpPOKAa XPAHEHUS JOJDKEH XPaHUTHCS B
YIIaKOBKE MPEANPUSATUSA-U3TOTOBUTEINS MPU TEMIIEPATYPE OKPYKAIOIIETO BO3yXa OT
+10 mo +35°C, oTHOCHTEIHHOM BIIAXKHOCTH Bo3ayxa 10 80 % mpu Temmneparype +35
°C. B momenieHuu a1 XpaHEHUS HE T0JDKHO OBITh TBLIH, ITAPOB KUCIIOT U IIEJIOYCH,
arpecCUBHBIX Ta30B M JPYTHX BPEIHBIX MPUMECEH, BBI3BIBAIOIIUX KOPPO3HUIO U
pa3pylIAlONIMX MOKPBHITUS U U30JISIHUIO.

[Tpubop, 0CBOOOXKACHHBIM OT TPAHCIOPTHOM YIIAKOBKHU, JTOJDKEH XPAHUTHCA
IIpU TEMIIEpAType OKpyxkaromero Bo3ayxa oT +10 mo +35°C, oTHOcHUTENbHOM
BiaxxHoctu 10 80 % npu temneparype +25°C.

[Ipubop nomKeH TpaHCHOPTUPOBATHCS YIIAKOBAaHHBIM B TPAHCIOPTHBIN SIIKK.
[Ipu TpaHCOPTUPOBAHUU SIIUK JOJKEH OBITh 3aKPEIICH U 3alIUIIEH OT MPSMOro
BO3/ICHCTBUSI aTMOC(HEPHBIX OCAJIKOB U MEXaHUUECKUX TTOBPEXKICHUH.

[TpuGop MOKET TPAaHCIIOPTUPOBATHCS B 3aKPHITHIX KEIE3HOJOPOKHBIX BaroHax,
KOHTEIHEepax, aBTOMAIIIMHAaX B TPIOMaXxX Cy0B, OTAINIMBAEMbIX T€PMETU3UPOBAHHBIX
OTCEKaxX CaMoOJIETOB TIpH Temmeparype oT -25 mo +55°C W OTHOCHUTENHHOU
BIaXHOCTH Bo3ayxa 1o 90% mpu Temmneparype +25 °C.

TpancnopTupoBaHue MPOU3BOJUTHL B  COOTBETCTBUM C  IpaBUJIaMH,
JIEUCTBYIOIIMMHU Ha JAaHHOM BHJI€ TPAHCIIOPTA.
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JUISI BAMETOK
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