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Hacrosmmit  macnopt  TIP/11.26.51.66.127.004P5 Ha  CcTpyKTypOCKOI
TepModJIeKTpuueckuii  «Metak» (majgee - npuOOp), BBIITYCKAEMBIA COIIACHO
TV 265.166.127-004-T1TP111-2016, BKiIO9aeT B ce0sl, TEXHUIECCKHE XapaKTEPUCTHUKH,
a Tak)Ke CBEICHUS Il WM3Y4YCHUS KOHCTPYKIIMHW, TPHUHIMMA JCUCTBUS W TPABUI
AKCIUTyaTaIiy, TPAHCIIOPTUPOBKH U XPaHSHUS PpHOOpa.

[lepen skcrutyaTarueit HEOOXOAUMO BHUMATEIBHO O3HAKOMUTCS C HACTOSALIUM
PYKOBOZICTBOM IO SKCILTyaTaIllu.



1. Haznauenue

[Mpubop mnpennasHadeH st u3MepeHus BeqnduHbl TepM0oD/IC (moCTOSHHOTO
HANpPsHKCHUS), TIPU HEpa3pylIaroIieM KOHTPOJIC MOBEPXHOCTHOTO CJIOS M3ICIIUN U3
AIEKTPOINPOBOAAIIMX MarepuaioB. [Ipubop Takke MOXKET HCIOJIb30BaThCS IS
COPTHUPOBKU METAJUIOB UJIU CIUIABOB MO MapKaM;

2. TexHu4YecKHe XapaKTePUCTUKH.

[Ipubop paccuuTaH Ha MpPUMEHEHHE B JIAOOPATOPHBIX M IEXOBBIX YCIIOBUIX
Pa3IUYHBIX OTPACIICH MPOMBIIIIIEHHOCTH.
- TeMIepaTypa okpyxatomiero Bozayxa ot 0°C no +35°C.
- OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayxa A0 98%.
- atmocepHoe nasienue ot 70 go 106,7KIIa.
[lo pabounM yCIOBHUAM TNPUMEHEHUS W  TPENETbHBIM  YCJIOBHUSIM
TpaHcHopTUpOoBaHus Mpudop otHocuTcs K rpynme 4 mo 'OCT 22261-94.

Jlnana3oHn nzMmepenus Hanpsbkenus tepmol/IC, MxB + 2000
[TorpemHocTn n3Mepenus HanpsbkeHus (0e3 HarpeBa), MKB, He +2
XyKe

[TorpemHocTn M3MEpEeHUs HANPSHKEHUsI (C HArpEBOM), HE XYXKe +20
MKB

Hanpsokenue nutanus OT CeTH nepeMeHHoro Toka B, I'ip 220, 50
IToTpebisiemast MOIIHOCTD, HE Oosiee BT 7,5
I'otoBHOCTH K paboTe, HEe Oojiee MUH 2
Bpewmst ananmza ogHoro oodpasua, He 6osee cex 6
JIoKanbHOCTh KOHTPOJIUPYEMOTO y4acTKa MM 0,5
PazHuila remnepaTyp ropsidero U XoJIogHOTro 3ekTpona, °C 50
TouHnocTh cTabunu3anuu Temneparypsl, He xyxe °C +1
Bpewmst HenpepbIBHOM paObOTHI OT aKKyMYJISITOpa, HE MEHEee Jac 2
I"abaputhHbie pazmeps! (111 x /I x B), MM 65 x 125 x 20
Macca 0e3 010ka MUTaHUS KT 0,25
Cpennsisi HapabOTKa Ha OTKa3, HE MEHee 4 8000
Cpennuii Cpok ciry:k0bl, HE MEHEE JIeT 5

[Tpubop cHaGxEH 1BETHBIM TpaduueckuM auciuieeM ¢ pasperieHuem 320 Ha
240 Touex.

Ha nucnnee ortoOpaxkaeTrcss u3MepeHHOe 3HaueHue BenuuuHbl TepMoI/IC,
MUHUMaJIBHOE, MaKCHUMallbHOE W CpPEIHEKBAJIpPaTHUECKOe 3HAYCHHE 3a CEPHI0
U3MEPEeHHH, CPEAHEKBAPATUICCKOE OTKIOHCHHE M3MEPEHHBIX 3HAYCHUN 32 CEPHIO
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M3MEPEHUI, 3HaYEHUE 3TAJIOHA U JOIyCKa JJI1 CUTHAJIM3AMU OTKIOHEeHHs. Bocemb
npenbaynmx n3MepeHHsix BennuuH TepmoIJIC. Tak ke Ha nuciiee oToopakaercs
COCTOSIHUE BCTPOEHHOIO AaKKyMYJSITOpa M TEMIIepaTrypa TOpPSYEro U XOJIOAHOTO
ANEKTPOAA.

[Ipubop obecrneurBaeT 3BYKOBYIO U LIBETOBYIO MHIUKAIIMIO MPU MPEBIIICHUH
3aIaHHOTO YPOBHSI.

DNeKTpUYECKOe MUTaHUEe MPUOOpa OCYIIECTBIIAECTCS OT CETH IEPEMEHHOTO TOKa
WM OT BCTPOEHHOT'O aKKyMYJISITOPA, HPOAOJKUTEIBHOCTh HEMPEPBIBHOM pabOThI OT
MOJIHOCTBIO 3aPSKEHHOTO aKKyMYJISITOpa HE MEeHee 24.

[TpubGop mmeer (yHKIUIO aBTOMATUYECKOTO OTKIIOUEHHUS NpU TepephiBe B
pabote, Bpemsi paboThl MpUOOpa O OTKIIOUEHHUS YCTAHABIMBACTCS OINEPATOPOM.
[lepepsiBoM B paboTe ABISIETCS BpPEMEHHAS ay3a MEKIy HaKaTHEM JHOOBIX KHOIOK
WM 3JIEKTPUYECKOTO KOHTAKTA TOPSYEro HJIEKTPOJAa C XOJOJHBIM BO BpeEMs
U3MEPEHUS.

3. KoMILIeKTHOCTH

DNEeKTPOHHBIN OJI0K 1 mT.
CeTteBoil OJIOK MUTAHUS 1 .
JlaTyuk ¢ ropsiauM U XOJIOAHBIM JICKTPOIAMU 1 .
PyKOBOJICTBO MO 3KCIUTyaTaliiu 1 .
KoHTposbHbI 00pa3el HalpsKeHus 1 .
Keiic (cymka) uist TpaHCIIOPTUPOBKH 1.




4. YeTpoiCTBO M MPUHIMII PA0OTHI

B 1821 r. Tomac 3eebGek ycCTaHOBWJ, 4YTO B IIEMH, COCTOSIICH M3 JABYX
PA3HOPOJIHBIX MPOBOJHUKOB, BO3HUKAET PAa3HOCTh MOTEHIIUANIOB, €CIM KOHTAKTHI
ATUX MPOBOJHUKOB MOJJAEP>KUBAIOTCS MPHU PA3IMYHBIX TEMIIEpaTypax. ITa pa3HOCTh
NOTEHIIMAJIIOB TMOJIyYWJIa Ha3BaHUE TEPMOIEKTpoABMKYyIIeH cuibl (TepmoI](C).
HNannas tepmo3/IC, BO3HHUKaIONIAsi B HEOJHOPOJHBIX MPOBOJAIIMX KOHTYpax Ha
ocHoBe »Hddekra 3ecOeka, MOXKET OBITH WCHOJb30BaHA JUISI HCCIICIOBAHUS
Pa3JIMYHBIX METAIIJIOB U CIUIABOB TEPMOIJIEKTPUIECKUM MeToAoM. [Ipu aToM meTosie
mmepsiercss TepMoIJ[C, KOTOpasi BO3ZHUKAET MEXIAY OCTPUEM H3MEPUTEIHHOTO
30H/Ja C U3BECTHBIMU TEPMOAJIEKTPUUYECKUMU CBOWCTBAMU U HUCCIEIYyEMbIM
MarepuasioM. TepMOITEKTPUUECKUNA TOTEHIIUA UMEET BBICOKYIO YYBCTBUTEIHHOCTh
K MQICWIIMM M3MEHEHUAM B  JJIEKTPOHHOM  DHEPreTUYECKOM  CIIEKTpE.
PaccmarpuBaembliii METOI OCHOBAaH Ha TOM, UTO JI00aBJICHUE JaKe ECATHIX oyiei %o
OpUMECH MOXET NPUBECTH K H3MeHeHHI0 TepmMoI/C Ha COTHH NPOLIEHTOB.
Paznuunbie nedexTbl BHOCAT pa3Hblii BKIaa B TepMoIJC HE TOIBKO MO BEJIUYMHE,
HO W M0 3HaKy, a 3TO CO3/1a€T BO3MOYKHOCTh MCITOJIb30BAHUSI TEPMOIJIEKTPHUIECKON
IBIDKYLIEH CHUJIBI B KauyeCTBE IapaMeTpa, XapaKTEPU3YIOLIEr0 KOHUEHTPALIUIO
npuMeceil, ymnpyrue HampsbkeHuss U (asoBeie  mpeBpaieHus.  [losTomy
TEPMOAJICKTPUUYECKUI METO/I HaXOAUT Bce OoJiee MMUPOKOE MPUMEHEHUE B PEIICHUN
3a/1a4 HEpa3pylIalollero KOHTPOJIs, B YaCTHOCTH, OH MCHOJIb3yeTCsl MPU KOHTPOJIE
XUMHUYECKOTO COCTaBa, JUIsi COPTUPOBKHM CIUJIABOB IO MapKam, OIpeAcsieHUs
MPOIIEHTHOI'O COACPKaHUSI KOMIIOHEHTA B CILJIaBe, CTPYKTYPhl MaTepualia, pekKMMOB
TEPMOOOPAOOTKH.

[Tpunuun paboTel mpubopa «MeTdK» OCHOBAH Ha HM3MEPEHUM BEITUYUHBI
TepM0oD/IC BO3HMKarOUIEH TMPU KOHTAKTE HArpeToro A0  ONPEIeICHHOMN
TEMIIEpaTypbl ~ U3MEPUTETHLHOTO  (TOPSYEro)  JJNEKTPoJa U MOBEPXHOCTH
KOHTPOJIMPYEMOU JI€Talu, KOHTAKTUPYIOLIEN C XOJIOJHBIM AJIEKTPOJAOM.

TeMneparypa TOpsSYero 3JEKTpoJia  MOAAECPKHUBACTCI  aBTOMATUYECKHU
OTHOCUTEIILHO TEeMIEpaTypbl OKpYXKawlier cpeapl (HeoOXoauMmas pasHHIlA
temneparyp 50°C). Hampumep, mpu TemmepaType OKpysxaromiei cpeast 25°C
ropsiuuii anekTpos Oyaet Harpet o 75°C.

Bennuuna uzmepsemoit Tepmo3IC oTobpakaeTcs B MUKPOBOJIbTAX.

KOHCTpyKTHUBHO TTpUOOp BKIIIOUAET B CEOS DIIEKTPOHHBIN OJIOK, BHIMIOJHEHHBIN B
KOpITyC€ U3 QIIOMHUHHMS U yJapONpPOYHOr0 TIUIACTUKA M HM3MEPUTEIIBHOTO
npeoOpazoBaTeisi C TOPSAYUM M XOJOAHBIM JJIEKTPOAAMH, IMOJKIIOYaeMbIe K
AJIEKTPOHHOMY OJIOKY Uepe3 CaMO3allEIKUBAIOIIUICT pa3béM C TOMOIIBI0 THOKOTO
Ka0ers.

DOnexKTpoHHBIA  OJOK  BKJIIOYAeT B ce0s  DJICKTPUYECKYI0  CXEMY
00€eCIeunBaONIYI0 M3MEPEHUE CHUTHAJIOB C TOJKIIOYAEMbIX TMPeoOpa3oBaTeiei,
00paboOTKy ITHX CHUTHAJIOB W WHAMKAIIMIO PE3yJbTaTa Ha I[BETHOM TpaduueckoM
JUCILIEE.



Ha nepenneit manenu npubopa pacrionokKeHb:

e rpapuyecKuil IUCIUICH, TpeIHAa3HAYCHHBIM Ji1 OTOOpa)K€HUsi pe3ysIbTaToB

U3MEPEHUS U apyroi nHdopMairu, HeoOX0AUMOM I pabOThI ¢ MPUOOPOM,

® KJIaBMAaTypa U3 UETHIPEX KHONOK YIOpaBICHUS C COOTBETCTBYIOIICH

CHMBOJIMKOM.

Ha Bepxnem Topiie mpubopa pacroyioKeH pa3beéM s MOAKIIOYCHHsS OJoKa
M3MEPUTENIbHBIX AJIEKTPOJIOB M Pa3beéM ISl MOAKIIOUEHHUS OJI0Ka MUTAHUS U 3apsa
BCTPOCHHOTO aKKyMYJISITOpA.

Ha HmwxHeM Toplie npubopa pacroyiokeH pa3zbéM, coBMecTHMBI ¢ MiNiUSB,
JUTSI TIOJIKITFOUEHU S TTIEPCOHAIBHOTO KOMITBIOTEPA.

Ha 3anneii manenu npubopa mMeeTcs MapKUpOBKa THMa MPpUOOpa, CEpUMHBIN
HOMEP U T'0Jl BHIITYCKA.

S. IloaroroBka k padore

B mpubope He MCMONB3YIOTCSA HANPSHKEHUS, OMACHBIC U1 JKU3HU W 3I0POBBS
yenoBeka. [Ipubop oOCayKMBaeTCsl OJHUM YEJIOBEKOM (OMEpaTOpOM), U3YUUBIIUM
HACTOSIIEe PYKOBOACTBO IO KCILTyaTaIlHH.

Ecau nmpubGop BHeceH B IMOMEIIEHHE IOCE MPeObIBaHUS TPU TEMIEpaType
okpyxatomenr cpeasl Hmwke 0°C, oH AOMKEH OBITH BBIICPKAH B HOPMAIBHBIX
YCIIOBUSX B BBIKIIIOYEHHOM COCTOSIHHHM HE MEHee 2 .

B ciywae peskoro m3meHeHus (mepemnajga) TeMIEpaTypbl OKPY>KaIOIIEH Cpeabl
Ha BenuuuHy Oosiee 5°C HEOOXOIUMO BBIJIEPXKATh MPUOOP B PabOUMX YCIOBUSX
AKCIUTyaTallMi B BHIKIIFOYEHHOM COCTOSIHUU HEe MeHee 30 MUH.

5.1 [IpousBecTu BHENTHUI OCMOTp MPUOOpPA, MPOBEPUTH IIEITOCTHOCTH MPUOOPA,
COEIMHUTETLHOTO KaleJs 1 mpeodpa3oBaTels.

5.2 TlomkmounTh W3MEPUTENBHBIA MpeoOpazoBareb K pazbéMy mpuodopa,
HAXOSAIIEMYCsl Ha BEpXHEM TOPIIE.

5.2.1 Jlns nogkiroueHus npeodpas3oBaTesss HEOOX0IMMO COBMECTUTh KPACHYIO
METKY Ha KOPITyC€ BWJIKHU MpeoOpa3oBaTess ¢ KpaCHOW METKOM, pacroiIoKEeHHON Ha
TOPIIEBOM IMaHEeIN 3JEKTPOHHOTO OJI0Ka, M BCTAaBUTHh BHIKY B PO3ETKY JO YIOpa,
TIPU ATOM Pa3AaACTCs XapaKTePHBIN MIETIOK.

5.2.2 JInst Toro, 94TOOBI OTCOCANMHUTHL MpeoOpa3zoBaTeh, HEOOXOIUMO BBHIHYTH
(MOTAHYTBH) BWIKY M3 PO3ETKH, YACPKUBAsS €€ 3a BHEIIHUN TOJBIKHBIA KOPITYC C
PeOPUCTOI MOBEPXHOCTHIO.



Buumanme! B mpubope wHcnonp3yercs pa3beM € MEXaHUYECKOM
(ukcanmeii BUIKK U po3eTku Tuma Push-Pull.

HEJIb351 neprath Wi NbITaThCS BHITAITUTH BUJIKY U3 PO3ETKU 3a KaOEIb.

HEJIb3S1 npoBopauMBaTh BHIKY BOKPYI CBOEHd OCH U TbITaThCA
BBIKPYTHUTb €€.

[Tpu ITPAaBUJIBHBIX NEUCTBUAX  NPHUCOCIWHEHUM  OTCOCINHEHUE
npeoOpa3oBatTess IPOUCXOIUT TPU HE3HAYUTEIHHOM YCUIIHH.

BbIxol U3 CTposl 3MEKTPOHHOrO OJIOKa WM IMpeoOpa3oBaTelis BCIEACTBHUE
HEMPaBUJIbHBIX JIEUCTBUM NPH MOJKIIOUYEHUH U OTKIIOYEHUH MpeoOpa3oBaress He
ABJISIETCS] TAPAHTUIHBIM Cllydaem!

5.3 [ToaxIr0YnTh BHEIIHHUH OJIOK MUTAHUS U BKIIOYHUTH €r0 B CETh IEPEMEHHOTO
TOKa.

5.4 Haxats xHonky «BKJI» u ynepxuBaTh €€ HECKOJIBKO CEKYyHA 10
BKJTFOUEHUS mpubopa.

[Tocne BkItOYeHHs] MpHOOpa, HAYMHACTCS HATPEB HM3MEPUTEIBHOTO TOPSIYETO
AIEKTPOJIa, TIPOIIECC HarpeBa OTOOpakaeTcss M3MEHEHHEM I[BETa THCTOrpamMmbl 13
(Pucynok 1). YucnenHoe 3HaueHue TtemmepaTypsl 11 wu3MeHUT UBET mpH
JOCTHKCHUH 3aJaHHOTO 3Ha4deHus (C KpacHOro Ha 3emeHsbli). [lo ymomuanuro
ycTtaHoBJeHa TeMiieparypa Ha 50°C BelIlie TeMmepaTypbl XOJI0HOTO JIEKTPOAA.

[Tocnme mocTkeHUs 3alaHHOW TeMIepaTyphl, HHAWKALMS TeMIepaTypsl Oyaer
MOJICBEYEHA 3eJIeHbIM, MpuOop Haxoautcs B pexume «CTaTUCTHKa» U TOTOB K
pabore.



[Tocne BkmroueHuss mnpubopa moOKazaHus Trpaduyeckoro naucruiess OyayT
COOTBETCTBOBATH pHC. 1.

Tepmo3MC, mkB

1
P
3 M 200
R Cp.onh -
5 MZKg;Kn:'yM 313
CpenHexs. -186
6 3tanoH 590
7 Lonyck, +/- 9
1
M (]| 2rc [ide
9 10 M
Puc.1

[Muppamu Ha pruCyHKE 0003HAYEHBI:

N3mepennoe 3HaueHue Bennuuubl TepmoI/C, MxB.
Enununa nzmepenus (MkB — MUKpOBOJIBTHI)

MunumansHoe 3HaueHne TepmoI1C, MkB.
CpenHekBaipaTU4ecKOe OTKJIOHEHHE, MKB.

MakcumainbHoe 3HaueHue TepMmoI/[C, MkB.
CpenHekBaIpaTUueCcKOe 3HaAYEHUE U3 CEPUU U3MEPEHUM B MKB.
Y CTaHOBIIEHHOE ATAJIOHHOE 3Ha4YCHUE B MKB.

Y CTaHOBIIEHHOE 3HAYEHHUE JIOIYCTUMOIO OTKJIOHEHHS B MKB.
NHIUKaTOp COCTOSHUS aKKyMYJISITOpA.

0. Temmeparypa okpyxarorieit cpeasi B °C.

1. Temmnepatypa npeodpazoBareds B °C.

12. T'mctorpamma xopa mpoiecca H3MEepeHHs

13. T'mctorpamma TemmepaTypsl

14. Bocemb u3mepennbix 3HaueHuii repmol/IC B MxB

RHBOoo~NoORwWNE

Ha nepenuneit manenu npubopa pacroyioKEHbI YeThIPE KHOIKH;

OK — KopoTKO€ HakaTHe OTKPBIBAET JOCTYIl K MEHIO BbIOOpa MapaMeTpoOB U
pPEXKUMOB pabOThl TpUOOpa, MJIUHHOE HaxaThe (Haxatue Oosee 3 CEeKyHI)
coxpaHsieT u3MepeHHoe 3HaueHue TepMoI/[C kak 3HaUeHUE ATaJIOHA.

BBepx — KOpOTKOE Ha)KaTHE YBEJIMYMBAET BEJIMUUHY JOIMYCTUMOI'O OTKJIOHEHHS,
AJIMHHOE HAKATHE BKIIFOYACT PEKUM KaTMOPOBKU HArpeBaTels.

BHU3 — KOpPOTKOE HA)KaTHE YMEHBIIAET BEIUYUHY JIOMYCTUMOIO OTKIIOHEHHS,
JJIMHHOE Ha)KaTHE CTUPAET BCE U3MEPEHHBIE 3HAUCHUS, TEKYIIEE U CPETHEE.

BKJI - nnyuHHOE Ha)kaTHe BBIKJIIOYAET MPUOOP, KOPOTKOE BKIIIOUAET.
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(HaCTpoMKa
(3ByK
( ABTOBbIKNIOYEHNE

( ApkocTb
( Bbixop

( BbikntoyeHne

N NN NG N NG

Puc.2

[Tpu xopoTkom Haxkatuu kHOmkH OK OTKpbIBaeTcs AOCTYNm K MEHIO BbhIOOpa
napamMeTpoB M PEXUMOB PadOThl, AOCTYIHBI CIEIYIOUIME MYyHKTHI, YKa3aHHbIE Ha
puc.2

HACTPOMKA — BXOJ B CEpPBHCHBIH PEKHM HACTPOHKHM, MCIIONE3YeMOH IIpH
IPOU3BOJCTBE U PEMOHTE IPUOOpa, TOCTYH 3aKPHIT MAPOJIEM.

3BVYK - Bk/IIOY€HHE/BBIKIIOYEHHE 3BYKOBOM CUTHATU3ALUH.

ABTOBBIKJIFOYEHUE - ycTanoBka aBTOMaTHYE€CKOTO BBIKIIOUEHUS MpUOopa
IpU JOCTHXKEHUU ONPEIeICHHOTo BpeMenH 1,5,10 MUHYT.

APKOCTD n3MeHeHue SpKOCTH MOJCBETKU JUCILIES.

6. [lopsinok padoThbI

N3mepenune TepmMoI/IC oCylIeCTBISIETCS aBTOMATUYECKU TPU DIEKTPUYECKOM
KOHTaKT€ XOJIOJHOTO U TOPSUYEro 3JEKTPOJa C MOBEPXHOCTHIO KOHTPOIUPYEMOTO
obpazna. [lns wu3MepeHuss HEOOXOOUMO OOECHEUYHUTh DJICKTPUUECKUNM KOHTAKT
XOJIOJHOTO 3JIEKTPOAa U O0BEKTa KOHTPOJIS,, MPUKOCHYTHCS TOPSIUUM IIEKTPOJIOM K
U3MepsieMON TTOBEPXHOCTH MPH 3TOM IPHXKaTh NMpeoOpa3oBaTesb K MOBEPXHOCTH A0
ylopa 4 He OTIyCKaTh J0 3aBepUICHHs] u3MepeHus. JlaBieHne ropsyero 3JaeKTpoa
Ha TIOBEPXHOCTh KOHTPOJUPYEMOW JEeTalli HE OKa3blBae€T BIUSHUE HA W3MEpEHHE,
TaK Kak TOPSYUH 3JEKTPOA MPUKUMAETCS K TTOBEPXHOCTH HE YCHIIMEM OIeparopa, a
NPYXUHOU C YCTAaHOBJIEHHBIM JIaBJICHHEM 1KT.

W3mepenne HauMHAETCS C Tay3bl, IS HMCKIIOYCHHS BIMSHHS «Japebdesra
KOHTAaKTOB» U CTaOWIHM3aI[MM TEMIIEPAaTypPHOTO PEXHMMa, MPOIECC H3MEPEHUS
oToOpakaeTcss THCTOTpaAaMMOW Ha JUCIUIEE W 3aBEpIIACTCS 3BYKOBBIM CHUTHAJIOM
(ecnu BKJIIOYEHA 3BYKOBAsl CUTHAJIM3alldsg) U OTOOpakeHuWeM pesynbrara. Ecnu Bo
BpeMsI U3MEPEHUS DJICKTPUUECKUN KOHTAKT HapyIlaeTcs, U3MEPEHUE TMOBTOPSIETCS
aBTomatnyecku. Crefyronme H3MEpeHHe BO3MOXHO TOJBKO TIOCTE TMOMHATHUS
ropsdero anekTponaa. llepen ciemyrommm H3MEpPEHHEM JKeNaTelbHO BBIACPKATh
HeOOoJIbIIYIO0 TTay3y, 1 - 2 ceKyHAbl, IS CTA0MIM3AIMN TEMIIEPATYPHOTO PEeKUMa.
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JIns MCKJIIOYEHUs HarpeBa XOJIOAHOTO 3JEKTPOJa OT TEIIa, PAacceBaeMOro
TOPSYUM  DJIEKTPOJOM HEOOXOJUMO OOECNeYuTh HEOOXOJIMMOE MHUHUMAILHOE
pPacCTOSIHUE MEXAY SIEKTPOJAMH, HE MEHEE SMM.

Ha pe3ynbrat uzmepenus tepmol/IC BiusieT cieayronue GakTopbl:

- IUIOXOW KOHTAKT MEXKIYy HM3MEPUTEIbHBIMHU 3JIEKTPOJaMH U IOBEPXHOCTHIO
MeTasia,

- U3MEHEHUE PAa3HOCTH TEMIIEPATYP TOPAYErO AJIEKTPOJA U KOHTPOJIUPYEMOU
JeTaju.

JIis MCKITIOUEHUsI BIUSHUS STHUX (PAKTOPOB M 00OecredeHHsl TOCTOBEPHOCTU
OLICHKHM Ha MOBEPXHOCTH METaJula JTOJDKHBI OTCYTCTBOBATh MOCTOPOHHHE (PpPaKIIHHU,
TakMe KakK KOppO3us, OKajJuHA, OpraHuYecKue MNOKpeITHS W np. Ilpu Hammuum
TAaKOBBIX TOBEPXHOCTh METa/lla HYXHO MPEIBAPUTEIBHO MOArOTOBUTH 10 HX
MOJIHOTO  yAaJieHus, oOpadoTaB HANWIbHUKOM, HAXKJIAKOM WU JAPYTUMH
CpEICTBaMH, NpeJHA3HAYEHHBIMU JUIsI MeXaHudecko o0pabotku. OOpaboTka
HOBEPXHOCTU HEOOXO0MMa TOJIBKO B TOUKE KaCAHUS KOHTAKTHBIX TPYIII C 00pa3oM
MeTaIa.

3anpeueno!
PaGoraTth ¢ 00pa3zuamMu MeTAJJIOB, HAXOAALIUXCH MO/ HATIPSKEHHEeM!

JI71st ICKITIOYEHUST BIUSHUAS HECTaOUIIbHOCTH TEMIIEPaTypbl KOHTPOJIUpyeMas J1eTalb
J0JKHA OBITH BBIJIEpP)KAaHA MIPU TOM K€ TEMIIEpaType UTO U XOJIOHBIN 3JIEKTPOI, HE
MeHee 20-30MHH, B 3aBUCMMOCTH OT pa3Mepa JIeTallu.

IIpy wW3MepeHMM  KacaTbCsi TOPSYMM  JJIEKTPOJAOM  KOHTPOJIMPYEMOU
MOBEPXHOCTH YBEPEHHBIM KaCAHUEM.

PekomeHnnyeTcss TMPOM3BECTH HECKOJIBKO M3MEPEHUH, BOCEMb MOCIEIHUX
3HauYeHU OyAyT oToOpaxaThcs Ha auciuiee. [Ipu KakIoM M3MEpPEeHUH Ha JUCILIee
OyJeT MepecYUTHIBATHCSI MUHUMAJIBHOE U MAaKCUMaJIbHOE 3HAYEHHE U3 ITOW Cepuu
U3MEPEHHUM,  CPEIHEKBAJpPaTUUYECKOE  3HAYEHHWE U  CPEIHEKBAJAPATUYECKOE
OTKJIOHEHHE.

OnpeneneHue Mapkud MeTajula, WIM BbIACICHUS OTIMYUN MO XUMHUYECKOMY
COCTaBy, MNPOM3BOAUTCA NYyTEM cpaBHeHUs 3HadeHus TepMoIC ¢ TepmoI/IC
KOHTPOJILHOTO 00pa3siia uin o0pasiia ¢ U3BECTHBIMHU XapaKTEPUCTUKAMH.

KoHTposnbHbIi 00paserr, 3To 3aroToBKa (JeTaib) C U3BECTHBIMH TTapaMeTPaMH C
OJTHOPOJHBIM XHUMHUYECKUM COCTaBOM U CTPYKTYPOIL.

Jlnst cpaBHEHHUSI ¢ KOHTPOJIBHBIM 00Opa3lioM HEOOXOIUMO TMPOU3BECTH CEPHIO
U3MEpPEHUl  Ha  TOBEPXHOCTH  KOHTPOJBHOrO  oOpasua, TOpU  3TOM
CPEIHEKBAJPAaTHUYECKOE OTKJIOHEHHE JOJDKHO OBbITh MHHHUMAIBHBIM. 3aTeM
JIUTUTEJIbHBIM Ha)kaTueM Ha KHonKy OK coXpaHWTh 3HAaYEHHE HTAJIOHA.

Ilepen cnenyroment cepued U3MEPEHUM HA IOBEPXHOCTH KOHTPOIUPYEMOU
JeTanu HEOOXOJIMMO OYMCTUTh MPEAbIAYLIUE 3HAYCHUS JJIUTEIbHBIM Ha)KaTUEM Ha
KHOIIKY BHM3. [Ipon3BecTu cienyromuye HECKOJIbKO U3MEPEHHUM, €CIIH OTKIIOHEHUE OT
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ATAJIOHA TIPEBBICAT JIOMyCTHMOE OTKJIOHCHHE OHU OyAyT OTOOpaKaThCs HA TUCILICE
KpacHbIM LBETOM. [Ipy 3TOM MOXKHO yTBEpXkAaTh, YTO HU3MEpsieMas JAETalb UMEET
OTJINYXSI XUMHUYECKOTO COCTaBa MM MOBEPXHOCTHBIN CJIIOW UMEET UHYIO CTPYKTYPY,
OTJIMYHYI0 OT KOHTPOJbHOTO oOpasua. Creayer OTMETHTh, YTO Ha BEITUYUHY
TepMoIJIC B OOJbIICH CTENEHU BIMSAET MOBEPXHOCTHBIN CJIOW, TTyOMHOM MopsiKa
100mMkM.  TepmodneKkTpUuecKuid  METOA  KOHTpOJS, KpPOME €ro  BBICOKOHM
YyBCTBUTEJIBHOCTH K TIAapaMeTpaM CTPYKTYpbl H XUMHYECKOMY COCTaBy,
XapaKTepu3yeT BBICOKAs JIOKAIBHOCTb, KOTOpas OINpENENsAeTCs  pasMepoM
HarpeBaeMoil 06sacTH, mpu 3ToM (opMa U pa3Mepsl BCeil IeTaid Ha U3MEpEeHue He
OKAa3bIBAIOT BIIUSHUSL.

[Ipy KaxqoM BKIIIOUEHUHM NpUOOpa, Mepes] HadyaloM pabOThl PEKOMEHIYETCS
IIPOKOHTPOJIMPOBATh TMOKa3aHUs MpUOOpa Ha KOHTPOJIHLHOM O0Opasllie M3 CIllaBa
MHI15-20, Bxozsiiero B KOMIUIEKT IMOCTaBKH, M3MEpeHHas BeaudyuHa TepMoIC
nopkHa ObITh  9550MKB  +20MkB. [lpu otkimoneHun BenmuuumHbl TepMoIIC
HEOOXOJUMO TIPOM3BECTH KaJWOpPOBKY HarpeBareiis COIJIaCHO IyHKTy 7.1
HACTOSIIEr0 PYKOBOACTBA. B mporiecce paboOThl peKOMEHAYETCS IEePUOTUUYCCKH
IPOU3BOJIUTh KOHTPOJIb BenM4MHBI TepMoI/(C Ha KOHTpOJBHOM oOpasle u Ipu
HEO0OXOJIMMOCTH BBITIOJHATH KaJTUOPOBKY HarpeBaTelsl.
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6. KanuOpoBku npudopa

KanubpoBka mpoBOAMTCS COIJIACHO IyHKTa 8.4 HACTOALIETO PYKOBOJCTBA.
[TpuOop nmoanexuT KaaubpPoBKE C UHTEPBAIOM | roJ.
B mnponecce skcruryaTauuu €CThb BO3MOXXKHOCTBb IPOKOHTPOJUPOBATH IIOKA3aHMUS
npubopa MO KOHTPOJILHOMY oOOpa3lly HaIpsDKEHHs, BXOISAIIEMY B KOMILIEKT
MTOCTaBKH.

Ha kopryce KOHTpOIbHOr0 00pa3ia HaXOAATCS KOHTAKThl «MUHYC» U «ILTHOCH
IIPEUN3UOHHOTO MCTOYHHMKA HampspkeHus BennuuHon 250MkB, nepexirouarens
BKJTFOYCHHSI KOHTPOJIBHOTO 00pasiia u macTiuHa oopaser u3 ciasa MH15-20.

6.1. Ka1udpoBka HarpeBareJis.

TecT HarpeBaTensa
MpoAoNXUTL - BBEPX
OTMeHa - BHU3

MpoBeaute
namepeHuve 1
Ha obpasue MH15-20

Puc. 6

JIJ1s1 KOMITIEHCAK BO3/IEMCTBUS BHEIIHEHW TEMIIEPATYPhI HA KOPITYC TOPSAYETO,
XOJIOJIHOTO JJIEKTpOJa U OOBEKT KOHTPOJS HEOOXOIUMO BBITIOJIHUTH KaTIUOPOBKY
HarpeBarelisa. JlJIs 3TOro BOWTH B PEKUM KaIUOPOBKM HArpeBaTels JIOJITHM
Ha)XaTHEM Ha KHOIKY «BBepx». Ha pgucrmiee mOSBUTCA COOOIIEHHE «TECT
HarpeBaTess, I MPOJOHKEHUSI HAaXKaTh KHOMKY «BBEPX», JJISI BO3BpaTa U3 3TOTO
pexuMa HaxaTb «BHM3». llocie Bxoma B peXuUM KaquOpPOBKM HarpeBaTess
HEOOXOJIUMO TPOU3BECTU TPHM TOCJIEAOBATEIBHBIX HM3MEPEHHUS] HAa KOHTPOJIHLHOM
obpasie u3 craa MH15-20, Bxoasimuii B KOMIUIEKT mocTaBku. [locne 3aBepiieHus
TPETHEr0 U3MEPEHUS TPUOOP aBTOMATUYECKH BBIMACT U3 PEKUMa KaTHOPOBKHU.
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/. Texnn4yeckoe 00CJTy;KUBaAHUE

7.1 Texuuyeckoe oOCiIykKMBaHHE MPUOOpPA COCTOUT U3 MPOPHUIAKTHIECKOTO
O0CMOTpa, TEKYILEr0 PEMOHTA U KaTUOPOBKH.

7.2 Ilpodpunaktuyeckuidi  OCMOTp  MPOU3BOJUTCA  OOCITYKUBAIOIIUM
NIEPCOHAJIOM Tepe]] HaualoM paOOThl U BKJIIOYAET:

- BHELIHUWA OCMOTD;
- IPOBEPKY pabOTOCTIOCOOHOCTH OPTaHOB YIPABICHUS M KOMMYTAIUH;
- IPOBEPKY LIEIOCTHOCTH Kabesst mpeodpazoBaTesl.

7.3 Texymmii peMOHT pUOOpa MPOUZBOIUTCS B X0/I€ IKCILTyaTaIlK prodopa
Ha, MPU 3TOM YCTPAHSAIOTCS HEHCHPABHOCTH, 3aMEUEHHBIN MPU NPOoUIaKTUYECKOM
OCMOTpE, MYTEM 3aMEHBI JIM BOCCTAHOBJIEHUS OT/IENbHBIX YacTell mpudopa (3aMeHa
pPaZivo’JIEMEHTOB, BOCCTAHOBJICHUE HApYLIEHHBIX CBA3€H U T. 11.), PeMoHT npubdopa
IPOU3BOJUTCS HA NPEAIPUITUN U3TOTOBUTEIIE.

7.4 KamuOpoBka mnpubopa NpPOU3BOAUTCA B COOTBETCTBUU C METOJIUKOMN
kanmuopoBku MK-002AB3-16 opranamu rocyJapCTBEHHOM METPOJIOTUYECKON
CIIyxkObl WM  OpraHaMd  METPOJIOTHYECKUX  CIYKO  3KCIUTyaTUPYIOIIMX
OpraHu3aluid, aKKpeOUTOBaHHbIX l'occranmaproM Poccun Ha mpaBO MPOBEICHUS
KaJUOPOBKHU CPEJCTB U3MEPEHUN INEKTPUUECKUX BEJTUUHH.
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8. Bo3MokHbIEe HEMCTIPABHOCTH U CIIOCOOBI MX YCTPAHEHUS

Bo3moxxHbIe HCUCIIPABHOCTH H CITOCOOBI WX YCTPAaHCHUA IIPUBCACHLI B

TadIuILE.

HaumenoBaunue
HEUCITPABHOCTHU

Beposatnas npuunHa

Meron ycrpaneHus

1

2

3

[TpuGop He BKITIOYaeTCS

Paspspokena Oarapest

3apsauTh OaTapero,
MOJIKJTFOYUB 3apSAHOE
YCTPOMCTBO

[Tpubop He pearupyeT Ha
HOJKJIFOUEHHUE
npeobpaszoBarers

OO6prIB
COEJIMHUTETHLHOTO
Ka0ers.
Hewucnpasen
npeobpa3oBarTeib

3amMeHuTh IpeoOdpa3zoBaTENb
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9. CBUIETEJbCTBO 0 NPHEMKE

TepMOdRIEKTPUUECKUN CTPYKTYPOCKOI «MeET3K» 3aBOACKOM HOMEpP ,
COOTBETCTBYET  TEXHHUYECKHM  ycioBusM TV 265.166.127-004-TTP/A11-2016 wu
MPU3HAH TOJIHBIM JIJISI SKCILTYaTalWH.

JlaTa BbITyCcKa

[IpencraButens OTK

M.IL
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10. l'apanTHiiHbIe 00513aTEJILCTBA

[TpennpusiTue-u3roToBUTENb rapaHTHPYyET COOTBETCTBUE npudopa
TeXHUYeCckuM yciaoBusM TY 265.166.127.004-1TPA11-2016 mnpu coOmaroaeHn
NOTPEOUTENEM YCIIOBUHN HKCIUTyaTallMM, TPAHCIIOPTUPOBAHUS U XPAHEHUS, a TAKKe
paboT MO TEXHUYECKOMY OOCITY>KMBAaHWIO, YCTAHOBJIICHHBIX  HACTOSIINM
PYKOBOJICTBOM I10 3KCILTYaTALMH.

["apaHTUIiHBIIA CPOK 3KCIUTyaTallud — 18 MecsieB co AHS BBOAA MpuoOopa B
AKCILTyaTalHIO.

["apaHTUliHBIN CPOK XpaHEHUSI— 6 MECALIEB CO JHS U3TOTOBJIEHUS IPUOOP.

[IpeanpuaTre-u3roToBuTeNb 0043yeTCsl B TEUEHHWE TapaHTHUITHOIO CpoKa
0€3B0O3ME3/THO PEMOHTUPOBATh NPUOOP BIUIOTH /10 3aMEHBI €r0 B LIEJIOM, €CIIU 3a
ATOT CPOK NMPHUOOP BBIMAET M3 CTPOS WIM €r0 XapaKTEPUCTHKU OKAXKYTCS HUXKE
HOPM, YCTAHOBJICHHBIX HACTOSIUM PYKOBOJCTBOM IO SKCIUTyaTall1H.

be3Bo3me3HbI pEMOHT MPUOOpPa MPOU3BOAUTCS MPHU YCIOBUU COOJIIOJICHUS
noTpeOUTEIEM MPaBUII SKCILTyaTallii, TPAHCIOPTUPOBAHUS U XPAHEHUS.

11. MapkupoBaHue U IJIOMOUPOBaHUE

Ha nepenHeil maHenu SIEKTPOHHOrO OJ0Ka HaHeceHa MapKUpPOBKa,
cozepaKallas:

- Haanmuck «CTpykTypockon TepmodsiekTpuaecknii METOKy;

- TOBapHBIN 3HAaK MPEANPUATHI-U3TOTOBUTENS;

Ha 3aaHeil creHke 2JIeKTPOHHOT O 0JI0Ka HaHECEHa MapKUPOBKa, CoJleprKallas:

- TOPSAKOBBII HOMEpP IO CHCTEME HyMEpauud HpeANnpUATHSI-U3TOTOBUTENSA
U TOJ| BBIITyCKa

- Haanuch «CtpykTypockon tepmoaniekTpuueckniit METOK»

- HaumenoBaHnue npeanpusiTust U3roTOBUTENS, TOPOJ, Tene(poH
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12. IlpaBuJia XpaHeHUsl 1 TPAHCIIOPTHPOBAHUSA

[Ipubop B TeueHHe TrapaHTUITHOTO CpOKa XpaHEHHUS JIOJDKEH XPaHUTHCS B
yIaKOBKE MPEANPUATUSI-U3TOTOBUTENS MIPU TEMIIEpAType OKPYKAIOLIEro Bo3ayxa OT
+10 no +35°C, oTHOCHUTENHHOM BIakHOCTH BO3ayxa 110 80 % npu temmnepatype +35
°C. B nomenienuu A XpaHeHUs! HE JOJIKHO OBITh MBUIX, TAPOB KUCIOT U IIEJ0YeH,
arpeCCUBHBIX Ta30B U JAPYrUX BPEAHBIX MPUMECEH, BBI3BIBAIOIIMX KOPPO3UIO U
pa3pylIAOIIKNX MOKPBITUS U U30JISIITUIO.

[TpuGop, 0CBOOOXKICHHBIN OT TPAHCTIOPTHOM YITAKOBKH, JOJIKEH XPAHUTHCS MIPU
TeMIrepaTrype oKpyxaromiero Bo3ayxa ot +10 go +35°C, oTHOCUTENBHOM BIAXKHOCTH
1o 80 % mipu temneparype +25°C.

[Ipubop n0KEH TPaHCIOPTUPOBATHCS YIMAKOBAHHBIM B TPAHCIOPTHBIM SIIUK.
[Ipu TpaHCHOPTUPOBAHUM SITUK JTOJDKEH OBITh 3aKPEIUICH M 3alllUIIEH OT MPsSMOTO
BO3/IEHCTBUS aTMOC(EPHBIX OCATKOB U MEXAaHUYECKUX IMOBPEKICHHM.

[Tpubop MOXKET TPaHCIIOPTUPOBATHCA B 3aKPBITHIX JKEIE3HOAOPOKHBIX BaroHax,
KOHTEHEpax, aBTOMAIIIMHAX B TPIOMAaxX CYJ0B, OTAIUIMBAEMbIX T€pPMETH3NPOBAHHBIX
OTCEKax CaMOJIETOB IMpU Temmeparype OoT -25 g0 +55°C U OTHOCUTEIHHOMU
BIIaXKHOCTH Bo3ayxa 10 90% npu temneparype +25 °C.

TpaHncriopTUpoBaHUE  MPOU3BOJWTHL B COOTBETCTBUM C  IpPaBUJIaMH,
JNEUCTBYIOIIMMHU HA JAHHOM BHUJIE TPAHCIIOPTA.

19



