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L OTPAHUYEHHAS TAPAHTUA N OTPAHNYEHUE OTBETCTBEHHOCTHU

[Ons kaxpgoro npoaykta Fluke rapaHTupyetca oTcyTcTBue aechekToB MaTepuanos M U3roTOBEHUS Npu
HOPManbHOM MCMOMb30BaHUKN N 06cnyunBaHnM. CpoK rapaHTUM OAUMH rof, HaunHas C AaTtbl NocTaBku. Ha
3an4actu, peMOHT 060pyAoBaHUs U YCNyru NpeaocTaBnsieTcs rapaHTus 90 aHeit. 3Ta rapaHTus aencTByer
TONbKO ANS1 NePBOHAYanbHOrO NOKynaTenst UM KOHEYHOrO MOJIb30BaTeNsl, ABNSIOWErOCsS KIMEHTOM
aBTOpM30BaHHOro pecennepa Fluke, 1 He pacnpocTpaHseTcs Ha NnpefoXpaHuTenu, 0aHOpa3oBble 6baTapen u
Ha ntobble NPoayKTbl, KOTOpble, N0 MHeHuIo Fluke, HeNpaBWIbLHO MM HEBPEXHO MCMOL30BaNUCh, Hbln
W3MEHEHbI, 3arpsisHeHbI MM NOBPEXAEHbI BCNIEACTBME HECUYACTHOIO Cyyast MM HEHOPMasbHbIX YCI0BUM
paboTbl unn obpaboTku. Fluke rapaHTMpyeT, 4To NporpaMMHoe obecnedeHne 6yaet paboTaTh B
COOTBETCTBUM C €ro (pyHKLMOHANBHBIMU XapaKTepucTkamMm B TedyeHne 90 AHEN, U YTO OHO MpaBUIbHO
3anuncaHo Ha ucnpaeBHbIX HocuTensix. Fluke He rapaHTMpyeT, 4To NporpaMMHoe obecneveHne 6yaet
pabotaTtb 6e30wnbo4HO 1 6e3 oCTaHOBKM.

ABTOpUM30BaHHble pecennepbl Fluke paclumpsaT AencTBre 3TON rapaHTUM Ha HOBbIE U HENCMONb30BaHHbIE
NPOAYKTbI TOMbKO [151 KOHEYHBIX MOMb30BaTeNeN, HO OHW HE YNOTHOMOYEHbI PACLIMPSTL YCNOBUS rapaHTum
WM BBOAWTb HOBblE rapaHTUiiHble 06s13aTenbcTBa OT UMeHm Fluke. MapaHTuitHas nogaepxka
MpefoCTaBASETCS, TOMbKO €C/IN NPOAYKT NPMOBPETEH Ha aBTOPMU30BaHHOW TOproBol Touke Fluke, nnm
MoKynaTesb 3aniaTa COOTBETCTBYIOLLYIO MeXAyHapoaHyto LeHy. Fluke octaBnsieT 3a coboit npaso
BbICTaBUTb MOKYMaTEeNo CYET 3a pacxofbl Ha BBO3 3aMacHbIX/CMEHHbIX YacTeid, Koraa NpoayKT,
NpUoBPETEHHbIN B OAHOM CTpaHe, NepefaeTcs B PEMOHT B APYroM CTpaHe.

MapaHTUiHbIe 06s13aTenbeTBa Fluke orpaHuueHbl Mo ycMoTpeHuto Fluke BbINaToin NoKynHOM LieHbl,
6ecnnaTHbIM PEMOHTOM WM 3aMEHON HEWUCNPaBHOMO NPOAYKTa, KOTOPLINM BO3BpaLLAeTCs B aBTOPU30BAHHbIN
CepBUCHbIN LieHTp Fluke B TeyeHne rapaHTUIMHOIO Nepuoza.

[ns nonyyeHusi rapaHTUIMHOIO CepBUCHOrO 06CyXMBaHUS 0bpaTUTeCh B Hnvdxallunii aBTOPU30BaHHbIN
cepBucHbIN LeHTp Fluke 3a MHbopMaumeli 0 NpaBe Ha BO3BpaT, 3aTeM OTNpaBbTe NPOAYKT B 3TOT
CEPBUCHbIN LIEHTP C ONUCaHMeM NpobrieMbl, OMNIaTMB NOYTOBbIE pacxoabl U cTpaxoBky (POB nyHKT
Ha3HaueHwus). Fluke He HeceT OTBETCTBEHHOCTM 3a MOBPEXAEHMS NpU NepeBo3ke. lNocne ocyLecTBneHns
rapaHTWItHOrO peMoHTa NpoayKT 6yaeT BO3BpalleH MOKynaTesnio ¢ onsiadyeHHol nepeBo3koi (OB nyHKT
Ha3HayeHwus). Ecnu Fluke onpepensieT, 4TO HEUCNPABHOCTb BbI3BAHA HEGPEXHOCTBIO, HEMPaBUbHbLIM
MCMonb30BaHWEM, 3arpsi3HEHNEM, N3MEHEHMEM, HECHACTHBIM C/TyYaeM U HEHOPMasibHbIMU YCIOBUSAMM
paboTbl 1 06paboTKM, BKIKOUAS 3NEKTPUYECKOE NepeHanpsXeHne 13-3a HecobnoaeHNs yKa3aHHbIX
[OMYCTUMbIX 3HAYEHMWI, UM 0BbIYHBIM M3HOCOM MEXaHUYECKUX KOMMOHEHTOB, Fluke onpeaenuTt ctoumMocTb
PEMOHTa M HayHeT paboTy nocne nosyyeHns paspeLueHus. MNocne peMoHTa NpoaykT 6yaeT Bo3BpaLleH
MOKynaTento C OM/iaYeHHON NepeBo3KOW, U NoKynaTento 6yAeT BbICTaB/EH CYET 3@ PEMOHT M TPAHCMOPTHbLIE
pacxoabl npu Bo3spaTte (POB NyHKT OTrpy3Ku).

3TA FTAPAHTWA ABNAETCA EANHCTBEHHOW N UCKTKOYUTESIbHOW M 3AMEHSET BCE OCTAJIbHbIE
FAPAHTWW, MPAMBIE NN CBA3AHHDIE, BKJTKOYASA, NMOMUMO MNPOYETO, CBA3AHHbBIE FTAPAHTUN
roAHOCTW ANna NMPOAAXN NN TOAHOCTY ANng ONPEAENEHHOW LE/N. FLUKE HE HECET
OTBETCTBEHHOCTW 3A CMNELMAJIbHBIE, CNTYHANHBIE UM KOCBEHHbIE MOBPEXXAEHWA WA YULEPE,
BKJTKOYAA MOTEPIO JAHHbIX, ABAAIOLMECSA PE3YJIbTATOM KAKUX-JTMBEO AENCTBUMN N METOOB.

IMOCKO/bKY HEKOTOpPLIE CTPaHbl HE AOMYCKAOT OrPaHUYEHNSI CPOKa CBA3AHHOW rapaHTMM UK UCKITHOUYEHUS 1
orpaHUYeHUs CyYaliHbIX UM KOCBEHHbIX MOBPEXAEHUN, OrpaHUYEHNS 3TON rapaHTM MOMyT OTHOCUTLCA He
KO BCceM nokynaTtensM. Ecnm kakoe-nnbo nonoxeHne 3Tol rapaHTUM NpU3HaAHO CyAOM WK APYrM
OVPEKTUBHBLIM OPraHoM Haanexallen IOpPUCAUKLIMM HEAENCTBUTENBHLIM MW HE UMEIOLLIMM 3aKOHHOM CUbI,
TaKoe NpU3HaHWe He MOBJIMAET Ha AENCTBUTENBHOCTb MM 3aKOHHYIO CUJTY APYrMX NMOMOXEHUM.

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O. Box 1186
Everett, WA 98206-9090 5602 BD Eindhoven
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IaBsal
llepeg 3anyckom

1.1 Hcnosib3yemMbie CHMBOJIb/

Tabnuua 1 coaepXxuT MexxayHapoaHble NeKTpuyeckne CMMBObI. HekoTopble
WNn BCe 3T CUMBOJIbI MOTYT UCMOSIb30BaTbCA HA UHCTPYMEHTE WU B A@HHOM

PYKOBOZCTBE.

Ta6nuua 1. MexxayHapoaHble a/ieKTpu4yeckne CUMBOJIbI

CumMmBoOn

OnucaHune

AC (nepeMeHHBbI TOoK)

MepeMeHHbI ToK — MOCTOsIHHbIN TOK

+IRAK;

AKkymynaTop

()
m

CE

MOCTOAHHbBIN TOK

C ABOVHOM M3onsaumen

Mopa)KeHne 3NeKTPUYECKUM TOKOM

MpenoxpaHnTenb

3a3zemMneHue

lopsiuast NoBepXHOCTb (ONacHOCTb OXora)

MpoutuTe PykoBOACTBO Mnofb3oBatenst (BaxxHas UHdopMaLms)

Bbiks.

= OB B ® 1> m

Bkn.

@
T/
=)

KaHapackas accouvaumsi CTaHaapToB

z
e
2
&

OtmeTka C-TICK (cTaHgapT Ha ypoBeHb paaMoMarHUTHbIX
nomex) (ABCTpanus), OTMETKa O COOTBETCTBUM CTaHAapTaMm EMC

I3

OTtMmeTka o cootBeTcTBMM [upekTnse (2002/96/EC)
EBponeiickoro Coto3a 06 0TXoAax 31eKTPUYECKOro U
3neKTpoHHoro obopyaosaHus (WEEE).

1-1
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NEPEHANPSXXEHWE (YcTaHoBka) KATEFOPUU 11, 3arpsi3HeHune
Crenenu 2 no IEC1010-1 oTHOCKTCS K YPOBHIO 06eCneumBaemoit
3aLWMTbl BbIAEPXXMBAEMOrO UMMYSIbCHOrO HaMpPsHKeHWs.

CATII O6opyaosaHue II KATEFTOPUW NEPEHAMPSXXEHUS sBnseTcs
3HeproemMkuMm obopyaoBaHMEM, KOTOPOE MOCTaBASETCS C
(vKcMpoBaHHOM ycTaHOBKOW. MpuMepbl BKIIKOYatoT B cebst
JlOMallHKE, oUCHbIE U NabopaTopHbIE YCTPOWCTBA.

1.2 Mepbr 6e3onacHocTH

V|CI'IO}'Ib3y1‘/IITe 3TOT NpUBOP UCKOUUTENBHO C LIENbIO, OMWCaHHOM B AAHHOM
pykoBoAcTBe. B NpOTUMBHOM C/lydae nMerowmnecs B HeM CpeacTBa 3alMTbl MOryT
6bITb NOBPEXAEHDI.

MNMoa TepMuHamMm "npepynpexaeHne” n "npegocrepexeHve” NoHMMaeTcs
cneayoulee.

e “[peaynpexaeHve” onpeaensieT COCTOSAHUSA U AeUCTBUS, KOTOPblE MOryT
NpeacTaBnsATb OMacHOCTb ANs Nosb3oBaTens.

e “[penocTopoXHOCTL” ONpeaensieT COCTOAHMS U AENCTBUS, KOTOpbIe MOryT
NOBPeAUTb UCMOSb3YEMbIN MHCTPYMEHT.

1.2.1 [pegynpexgernns

A\lMpeaynpexaeHusn
Bo nsbexaHue TpaBMMpoBaHua cobnrogaiite cnegyowme
yKa3aHus.
OBLLEE

e HE ncnonb3ynte gaHHbIA NpU60OP B UHbIX, KPOMeE
KanmbpoBouHoOM paboTbl, uensax. [laHHbI npubop
pa3paboTaH ansa kanubpoBku TeMnepartypsbl. Jlroboe
Apyroe ucnosib3oBaHue AaHHOro npubopa Moxer co3gatb
HEU3BECTHYIO Yrpo3y 6e30nacHOCTH NoJib30BaTesis.

e HE 3anuBaiTe B BaHHY U3JIMLUHEro KOJIM4EeCTBa
YXMAKOCTU. BbiIMBaHMe nepeoxsia)kaAeHHON Uin
neperpeTon XMAKoOCTU MOXKeT 6bITb ONacHo Ans
onepaTtopa. bonee noapobHble ykazaHus coaepxaTcs B
pa3sgene 5.3 "MoaroroBka v 3anoJiIHEHUE BaHHbI".

e 3AMNPELLAETCSA yctaHaB/IMBaTh KPbILLKY CMOTPOBOIro
nroka 6e3 oTBepCTUiA Ha BaHHY, KOTOpasa NOAKJ/IIOYEHa K
MUCTOYHMKY NuTaHusA. Npu ncnapeHnm >xnaKkocTen MoXxeT
BO3HMKaTb OMacHoe flaBJ/ieHune.

e Kanun6posouHoe o60opyaoBaHue AO/HKHO UCNOJIb30BaTbCA
TOJ/IbKO 06yUYEeHHbIM NEepPCOHAIOM.

e Ecnu paHHoe 060opyaoBaHue UCNOJIb3yeTCs CNocoboMm, He
onpeaeneHHbIM NPOU3BOAUTESIEM, 3aLUMTA,
npepocrasnsieMas o6opyaoBaHMeM, MOXeET 6biTb
HapyLieHa.
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1.2

lNepeg 3anyckom
Mepsbi 6e3onacHocTvu

Mepen nepBbIM NPUMEHEHUEM W/ NOCNe
TPaHCNOPTUPOBKMK, NM60 Nocne xpaHeHUs BO BIAXKHbIX
WK cpeaHen BNaXKHOCTU cpeaax, a Takke BCAKUIA pas
nocne Toro, Kak npubop He BK/IKOYaNCA B TeueHne bonee
10 gHel, ero He06x0AMMO NOAKIIOUUTD K UCTOYHUKY
NUTaHUA Ha ABYX4aCOBOW NEPUOA «CYLUKWU>, TOJIbKO
nocsie OH MOXXET CYMTaTbCA COOTBETCTBYIOLUM
Tpe6oBaHnsamMm 6esonacHocTu IEC 61010-1. Ecnu npoaykTr
BJIQXKHbIA WM HAXOAWJICA BO B/IAXKHbIX YC/IOBUSAX,
npexae 4YeM NoAKo4YaTbh NMTaHUE, NpUMUTE
Heo6xoauMble Mepbl, 4HTO6bl YAanuTb BNnary, Takme Kak
copepxaHue B TepMOKaMepe C HU3KOMW BIaXKHOCTbIO,
pa6oTtarowien npu 50°C, B TeueHme 4 unm 6osee 4acos.

Heo6xoanMo octaBuTb CBO60AHOE NPOCTPAHCTBO HaA
npu6opoM. HE yctaHaBnuBai#te npu6op nop wkacdpom nim
nopo6HoOM KOHCTpyKuuen. Bcerga ocrasnsinte
AOCTaTO4YHbIA NPOCBET A1 6€30NacHOro U NPocToro
BBEAEeHUSA U yAaJ/IEHUA LLyNoB.

OaHHbIW Npn6op NpeaHa3HauYeH TONbKO AN
MCNOJZIb30BaHUS B NOMELLEHUMN.

HE ncnonb3ynTe yCTPOMCTBO B cCpeaax, He
nepevymncieHHbiX B JaHHOM PyYKOBOACTBE NoJib30oBaTens.
HE nepeHocuTte npu6op 6e3 yCTaHOBJIEHHOW M AO/HKHbIM
o6pa3omM 3akpensIeHHOW TPAHCMOPTUPOBOYHOM KPbILIKHU.
Mepen 3aMeHOM XXMAKOCTEN TLATENbHO BbITPUTE
BHYTPEHHIOIO MOBEPXHOCTb MOJIOCTU, NOCKOJIbKY
HEKOTOpble BbICOKOTEMNEPATYPHbIE YXUAKOCTU aKTUBHO
B3aMMOAENCTBYIOT C BOAOW U APYTUMM XXUAKMMM
cpepamm.

Mcnonb3oBaHue gaHHoro npméopa npy BbICOKOW
TEMMNEPATYPE B TeueHue ANUTENbHOro nepuoaa
BpeMeHM TpebyeT OCTOPOIKHOCTM.

He pekoMmeHayeTcs ocTaBnsATbL paboTalowWwmii Npy BbICOKOMN
Temnepartype npubop 6e3 npucMmoTtpa.

YIPO3A OXXOrA

Mpu pa6oTe aaHHOro 060pyAOBaHUS MOryT BO3HUKATb
3KCTpeMasibHO BbICOKME TeMnepaTtypbl. HecobnrogeHme
NpaBu/ TEXHUKN 6€30MacHOCTU, MOXKET CTaTb NPUYMHOMU
no)xapa Wim NosiyYeHus! TSHKENbIX 0XKOroB.

HE cmewmBaiTe Boagy M Macsio, ecniv TeMnepartypa
npesbiwaeT 90°C (194°F).
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OMACHOCTb NOPAXXEHUA NIEKTPUHECKUM TOKOM

¢ YT06bl rapaHTUPOBaThb, YTO NpeaoXpaHUTesbHble
MexaHU3Mbl B 3TOM npubope 6yayT pabotaTb npaBUNbHO,
Heob6xoaAuMO cnenoBaTbh AaHHbIM MHCTPYKUusIM. Mpu6bop
cneayeT BKJIIOYATb TOJ/IbKO B 3J/IEKTPUYECKYHO PO3ETKY
nepeMeHHOro Toka, XxapaKTepUCTUKN KOTOPOM
COOTBETCTBYIOT YKa3aHHbIM B pa3aene 3.1,
Xapakrepuctuku. LLIHyp nutaHusa npubopa ocHalleH
TPEexXwWTbiPpbKOBOM LUTENCEes/IbHOW BUJIKOW C 3a3eMJ/IeHueM
ANSA 3al4UTbl OT NOPaXKEeHUS 3/IeKTPUYECKUM TOKOM. OHa
AO/MKHa 6bITb BK/IIOUEHA HENOCpPeACTBEHHO B
3a3eMJIEHHYIO A0/HKHbIM 06pa3oM po3eTky. Po3eTka
Ao/MKHa 6bITb YCTaHOB/IEHA B COOTBETCTBMU C MECTHbIMU
npasunamm n Hopmamu. HE nonb3ynrecb yanimHuTenem
WN nepexoaHUKoM.

e OBA3ATEJIbHO ncnonb3yiTte yCTPOMCTBO 3aLUUTbI OT
KOPOTKOro 3aMbikaHus. [laHHbIA Npubop copepXxmT
MMAKOCTb. 3awmMTa OT KOPOTKOIro 3aMbiKaHUSA
Heo6xoAMMa Ha c/lyyall NPOHMKHOBEHUS YXMAKOCTU B
3/1IeKTPoLEeny U BOSHUKHOBEHUS ONAaCHOCTU NOpaXKeHusl
3/1IEKTPUYECKNUM TOKOM.

e Bcerpa 3ameHsiiTe WHYP NUTAHUS LUHYPOM
yTBEpXXAeHHOro HoMMHana u Tuna. B cnyyae
BO3HMKHOBEHMUSI BOMPOCOB, CBSYKUTECH C
aBTOPM30BaHHbIM CEPBUCHbIM LLEeHTPOM (CM. pa3gen 1.3).

e [pu pa6oTte 3TOro npubopa NCNosnb3yeTcs BbICOKOE
HanpshkeHue. HecobnroaeHme npaBus TEXHUKHU
6e30MacHOCTU MOXXET NPUBECTU K NMOJTYYEHUIO TSHKENOoMN
TpaBMbl unu cMepTu. Nepen TeM, Kak NpoM3BOAUTD
pa6oTbl BHYTpM Npubopa, OTKNIOUMTE NUTAHUE U
oTcoeauHUTe Kabenu nUTaHus.

o HE noaknrouaiite AaHHbIW NpnBOP K HE3a3eMJ1IeHHOM!
po3eTtke 6e3 nonspHocTu. NnaBkue npegoxpaHUTENn
AOJDKHbI 3aMEHSATbCS TOJIbKO NpefoXpaHUTENSIMU TaKoro
»Ke TMNna u HoMMHana.

MUCNOJIb3YEMbIE XXUAKOCTU:

e [pn HEeKOTOPbIX YCIOBUAIX XXMAKOCTHU, UCMNOJIb3yeMble B
BaHHE, MOTYT BbiAeNIATb 3/I0BOHHbIE WIN AA0BUTbIE
ncnapeHmsi. YTOUHUTE 3T0 06CTOATENbCTBO B
npeaocTraB/siISi€eMOM NPOU3BOAUTENIEM XXMAKOCTU Nacnopre
6e3onacHocTu Bewecrea (MSDS). Heo6xoanMo HanaguTb
HapNeXXallylo BEeHTWIALMIO U NPpUAEepP)XXUBaTbCsA NpaBun
TexXHu4eckon 6esonacHoOCTM.
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1.2

lNepeg 3anyckom
Mepsbi 6e3onacHocTvu

Mpubop cHab)xeH NporpaMMHbIM NpeaoXxpaHUTesNieM
(HacTpamBaeMasi Nnosib3oBaTesieM NpoLIMBKaA) U
annapaTtHbIM npeaoxpaHuTeneM. Yéeautecb B TOM, YTO
TOUYKA BO3ropaHusl, TOMKa KMNEHUs Wi gpyrue CBOMCTBa
YMAKOCTU NPUMEHUMbI K SKCIJTyaTaLlMOHHbIM YC/I0BUSIM
npubopa. Yéeaurtecb, UTO NPOrpaMMHbIN
npefoxpaHUTeslb HaCTPOEH COOTBETCTBEHHO CBOMCTBaAM
YUAKOCTU B 3aBMCUMOCTH OT npuMmeHeHun. HE
NpeBbIlaATE TOYEK KUMEHUS U BOCNJITAaMEHEHUSA
MCNOJIb3yEeMOM XKMAKOCTH.

1.2.2 [IpegocreperxeHns

/AlNpenocrepexxeHuns

HE 3anuBaiiTe B BaHHY U3JIMLLHEro KoJinyecrsa
npkoctu. Nepenmns XNAKOCTU Yepes Kpan MoXKeT
NnoBpeAuUTb /IEKTPUUECKYIO cucTteMy. Ybéeaurtech, 4to
Y411 TernJ1IoBoe pacluMpeHue XUAKOCTU Npun
HarpeBaHuUM BaHHbl. Bonee noapo6Hble ykazaHus
coaep)xarca B pasaene "loaroroska U 3anosiHeHue
BaHHbI" B pa3paene 5.3.

Mepen skcnnyaTaumen npubopa 03HAKOMbTECDH C
pa3saenomMm 6 "Ucnonb3oBaHue BaHHbI".

HE nsMeHsiTe 3HaUEHUSI KAJIMGPOBOUYHDbIX NOCTOSAHHbIX,
YCTaQHOBJIEHHbIX Ha 3aBofe-u3rotosurese. TouHble
YCTAaHOBOYHbI€ NapaMeTpbl Ba)KHbl 411 6€30MacHOCTU U
Hapgnexawero ¢yHKLUMOHMpPOBaHusa npubopa.

Mpoueaypa c6poca 3aBOACKUX HACTPOEK AOJDKHA
NPOBOAUTLCS TOJIbKO YNOJIHOMOYEHHbIM NEepPCOHAJIOM,
ec/iu fpyrve AeincTBus Nno yCTPpaHEHUI0 HeMCNPaBHOCTU
He Aa/n )KeNnaeMoro pesynbTaTa. [/ BOCCTAaHOBJIEHUS
KOHTPOJIbHbIX MNAapaMeTpPoB Yy Bac A0JHKHA 6biTb KOnus
nocsiegHero oTyeTa o0 TeCTUPOBaHUM.

AonycTuMblie TeMNepaTypbl PYKOATOK 60/1bLUMHCTBA
30HAOB OrpaHuyYeHbl. Y6eautech, YTo TeMnepaTypHoe
OorpaHMYeHMe pyuKHM Lyna He NpeBbllleHo Haf
YCTPOWCTBOM.

OaHHbI Npubop, a Takke Nobble TepMOAaTUUNKY,
MCnosib3yeMble BMeCTe C HUM, SIB/ISIIOTCS
YyBCTBUTE/IbHbIMM NPU6GOPaMM M MOryT 6bITb JIErKO
noBpexaeHbl. Bceraa cobnropaiite 0CTOPOXHOCTb NMpU
o6pallueHnm c faHHbIMK ycTpolcTBaMu. He cnepyeT ux
6pocaTb, poHATb, yAapATb IM60 noasepraTb
BO3AeiCTBMIO BbICOKMX TeMnepaTyp.

Wcnonb3yiiTe npubop npyM KOMHaTHbIX TeMnepaTypax,
3Ha4YeHus KOTOopbiX npuBeaeHbl B Pazaene 3.2., "Paboune
ycnoBus". Obecneubte AOCTAaTOUYHYIO LIUPKYISLUIO
BO3A4yXa: /IS 3TOro Mexxay npm6opom u 6amxanmmm
npeagMeTaMm [O/HKHO 6bITb paccTosiHue He MeHee 6
AIOAMOB.
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e [Ina 6e30nacHOro U NPoCcToro BBeAeHUs U yaaneHus
KasIMbpoBOUHbIX AATYMKOB HEO6XOAMMO Hanuuue
CcBO60AHOIr0 NPOCTPaAHCTBa Hag YCTPOUCTBOM.

e [pun pa6oTte c npu60poM UCNOJIb3YNUTE TOJIbKO YUCTYIO
YKMAKOCTb.

¢ Micro-Bath saBnsiercsa npeLiu3aMOHHbIM UHCTPYMEHTOM.
KoHcTpykuusa npubopa obecneunBaeT onTMMasibHYHO
NMPOYHOCTb U 6e30TKa3HyI0 paboTy, TeM He MeHee npubop
Tpebyer 6epexHoro obpawenus. Npu nepeHocke Bcerga
AepXxute npubop B BEepTUKAJIbHOM NOJIOXKEHUU, YTOODI
npeaoTBpaTUTb NPOJIMBaHUE XXUAKOCTU. YA06Has
CK/1aAblBaloOWANACA pyyKa No3BOJIiET HOCUTb Npubop B
oaHoMm pyke. NMpn6op He AOMHKEH UCNOJIb30BaTbhCA B
WU3JIMLLHE B/IQYXHOW, MAaC/ITHOW, 3anblJIEHHOW WIN FPA3HOM
ob6craHoBKe. BaxHO coaep)kaTb NonocTb npubopa B
YyucroTte n cB0604HON OT NOCTOPOHHUX NpeaMeToB. He
ncnonb3yurte npubop B6/1M3M roproumx MaTepmanos.

e [pun konebaHnsax HaNpPsHKEHNUNA B CETU HEMEQU1EHHO
OTK/IIOuMTE NpM60op. Bpockn NuTaHusA, Bbi3BaHHbIE
CKauKaMM1 HanpshkeHus, MOryT nospeauTb npubop. Nepen
NOBTOPHbIM BKJIlOuUEeHUeM npubopa aoxxaurechb
cTabunmsauunm HanpsHKEeHUs.

e MMpw pnutenbHOM BO3[EeNCTBMM BbICOKOM TEMNEpaTypbl
CPOK CNy>6bl KOMMOHEHTOB MU HarpeBaTesiIl MOXKET
YMEHbLUUTbCA.

e HE skcnnyatupyite npnbop 6e3 xnaKkocTu.

e HacTpoiiku BXOQHOIro HanpsHKeHUs U HanpsHKeHUs
nepexilouaTesis HanpsHkeHUs HarpeBaTens AO0JKHbI
BCeraga ycraHaB/IMBaTbCA Ha OAMHAKOBbIE 3HAUEHMS.

1.3 ABTOpHM30BaHHbIE CEPBUCHbIE UEHTPbI

Ob6paTtutecb B OAMH U3 YKa3aHHbIX aBTOPU30BaHHbIX CEPBUCHBIX LIEHTPOB A4S
COrNlacoBaHuMsl 06CNyXXMBaHWUA Ballero npubopa, NPoM3BeAeHHOro KOMMaHWEN
Hart:

Fluke Corporation

Hart Scientific Division

799 E. Utah Valley Drive
American Fork, UT 84003-9775
CLLA:

1-6



lNepeg 3anyckom
1.3 ABTOpPU30BaHHBIE CEPBUCHBIE LUEHTPbI

TenedoH: + 1.801.763.1600
®akc: +1.801.763.1010
E-mail: support@hartscientific.com

Fluke Nederland B.V. (HuaepnaHab)
Customer Support Services

Science Park Eindhoven 5108

5692 EC Son

HUOEPJTAHAbI

TenedoH: + 31-402-675300
dakc: +31-402-675321
E-mail: ServiceDesk@fluke.nl

Fluke Int’l Corporation

Service Center — Instrimpex

Room 2301 Sciteck Tower

22 Jianguomenwai Dajie Chao Yang District Beijing 100004, PRC CHINA

TenedoH: + 86-10-6-512-3436
dakc: +86-10-6-512-3437
E-mail: xingye.han@fluke.com.cn
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Fluke South East Asia Pte Ltd. (FOro-BoctouHas A3usi)
Fluke ASEAN Regional Office

Service Center

60 Alexandra Terrace #03-16

The Comtech (Lobby D)

118502

CUHTAMYP

TenedoH: + 65-6799-5588
dakc: +65-6799-5589
E-mail: anthony.ng@fluke.com

Mpu 06palleHnn B 3TV CEPBUCHBIE LIEHTPbI 3@ MOAAEPXKKOM HEOBXOANMO
NpeaocTaBUTb CrieayoLLyo MHdopMaumIo:

e Homep mogenu

e CepuiiHbIi HOMEp

o HanpskeHue

e [lonHoe onucaHune npobnembl
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Mnasa 2
BBegerne

Mpubop Micro-Bath 6102 komnaHuu Hart Scientific MoXxxeT ncnonb3oBaTbCs B
KayecTBe NopTaTMBHOro npnbopa nnm CTeHaoBoro KkanubpaTtopa TemnepaTypbl
Ans KanmbpoBKM TepMonapbl 1 TeMnepaTypHbIX Wwynos RTD. MNpubop 6102
[OCTaTOYHO KOMMAKTEH AN1S1 UCMOb30BaHWS B NOMEBLIX YC/IOBUSAX U UMeeT
TOYHOCTb, NOAXOAALLYIO ANS NpUMeHeHns B nabopaTtopun. Kannbposka MOXeT
BbINOSIHATLCSA B Anana3oHe oT 35°C go 200°C (o1 95°F po 392°F). Pa3peweHune
avcnnes Temnepatypbl 6102 coctasnseT 0,01 rpaayca.

e  OyHKUMM kanubpaTopa Micro-Bath:

e YpaobHas pykosiTka

e WHTepdeinc RS-232

e [lepekntoyaeMblit Bxoa nepemeHHoro Toka (115 nnmn 230 B nepem. Toka)
®DYHKUMM BCTPOEHHOrO MPOrpaMMMpOBaHNs BKITHOYAIOT:

e YnpaBneHue YacTOTON CKaHMPOBaHUS TeMMNepaTypbl

e bnokunpoBka nepeknoyaTens TemMnepaTypbl

e [laMsiTb Ha BOCEMb 3HAYEHUM

e [lokasaHua B °C unn °F

TemnepaTypa TOYHO ynpasnseTcs undpoBbiM KOHTponnepoM Hart. KoHTponnep
MCNONb3YyEeT NPELM3VOHHLIN NnaTuHOBLIM RTD B KauecTBe aaTumka v perynvpyet
TemnepaTypy B NOMOCTM C MOMOLLbIO HarpeeaTens, ynpaBnsemoro
TBepAoTeNbHbIM pene (Tpuakom).

CeeToavoaHasi nepeaHsisa NnaHes b NOCTOSIHHO 0TOBpaXxaeT TEKYLLYH
TeMnepaTtypy konogua. Micrnonb3yst KHOMKKU yrNpaB/ieHNs!, MOXHO NErko
YCTQHOBUTb /1060 3HaYeHme TeMnepaTypbl B ONpeaenieHHOM AnanasoHe.
Heckonbko MexaHM3MOB KanmbpaTopa, UCMoNb3yeMbIX A4S 3aLUMThl OT OLUMBOK,
rapaHTMpyloT 6€30MacHOCTb M 3alLUTy Nonb3oBaTens U npubopa.

[JaHHbI npubop 6102 Micro-Bath nopTaTuBeH, Heaopor 1 NpocT B
aKcnayaTaumu. Mpuy npaBuabHOM UCNonb3oBaHMK npubop 6yaeTt obecneunsatb
NPOAOHKUTENbHYIO U TOYHYIO KannMBpoBKy TeMMNepaTypHbIX AAaTUMKOB U
ycTponcTB. CornacHo MHCTPYKUMM NONb30BaTeNsl, Nepea aKCrnyataumnein
flaHHOro npubopa cnefyeT 03HAaKOMUTLCS C MpaBuIaMmn TEXHUKKM 6e30MacHOCTU U
TEXHUKOW 3KCMNJlyaTauum kanubpaTopa.
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fnaea 3

TexHnyeckne xapaKTepUCTUKH H

3.1 Xapaxrepucruku

paboyne ycioBus

Mpnbop 6102 MOXET He COOTBETCTBOBATb OMNYy6MKOBAHHBIM XapaKTePUCTUKaM,
€C/IM UCMNONb3YEeTCs He AUCTUNNMPOBaHHas Boaa nmbo macno Dow Corning
(200.10, 200.20), a kakas-nMbO Apyras XXUAKOCTb.

He npeBbilaliTe TeMNepaTypbl TOYEK KUMEHUSI U BOCMTAMEHEHMUS XXUAKOCTY.
YT06bl HE AOMYCTUTHL NPEBLILLIEHWS TEMMNEPATYP TOUEK KUMEHUS U
BOCM/IAMEHEHWSI, OTPEryNMpYITe NapaMeTpbl BEPXHEro npeaena u
npeaoxpaHnTens. YTobbl 3agaTb 3T NapaMeTpbl, cM. Pasgen 9, "dkcnnyataums

KOHTponnepa".
Tabnuua 2. XapakTepucTukm
Ovana3oH ot 35 go 200°C (o1 95 o 392°F
MorpewHocTb +0,25°C
CrabunbHOCTb +0,02°C npu 100°C £0,03°C npu 200°C
OAMHAKOBOCTb +0,02°C
PaspelweHune 0,01°C/F

Pa6ouasi TeMnepartypa

oT 5 10 45°C (o1 41 po 113°F)

BpeMs HarpeBa

oT 25°C po 200°C: 40 MUHYT

BpeMs oxnaxxaeHusi

oT 200°C go 100°C: 35 MUHYT

Pa3mep nosoctun

5.5 grorimos LU x 10.38 atoiiMos B x 8 aroimoB I (14 x 26 x 20
cM)

10 ¢yHTOB. (4.5 KI) BMECTE C XNAKOCTbIO

Bec

3neKTponuTaHMe 115 B nepem. Toka (£10%), 12.3 A vnn 230 B nepeM. Toka
P (£10%), 1.1 A, nepekntovaemoe, 50/60 'y, 270 Bt

CuUcCTeMHbIN 115 B: 250 B, 3A, F 230 B: 250 B, 1,6A, F

npepoxpaHuTesb

Be30nacHoCThL MNepeHanpspkeHne (YcraHoBka) kateropus 11, creneHb

3arps3HeHns 2 no IEC 61010-01
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3.2 Paboune ycroBmnsi

XOTS AaHHbIA NpMB0op M BblN CKOHCTPYMPOBAH A7 ONTUMaIbHON A0TOBEYHOCTM
1 6ecnpobnemMHol akcnayaTauum, oH TpebyeT ocTopoXHoro obpalueHust. Mpubop
He AO/MKEH MCMOMb30BaThCA B U3NINLLIHE 3amnblIEHHON UN MPS3HOM 0OCTaHOBKE.
PekoMeHaaunm no obcnyXnBaHUIo 1 YMCTKE HaxoaaTcs B Pasgene
"O6cnyxuBaHue" gaHHOro pyKkoBoACTBa .

Mpubop 6e3onacHo paboTaeT nNpu cneayoLwmMxX OKPY>KatoLWwmX YCIOBUAX:
e [avana3oH TemnepaTyp OKpyxatowlen cpeabl: 5-45°C (41-113°F)

e OTHOCUTESbHAsH BNAXXHOCTb OKpYXatoLlen cpeabl: MakcuMyM 80% npu
TemnepaType < 31°C, nnHelrHo yMeHbLwatowmics ao 50% npu 40°C

e CeTeBoOe HanpshkeHue: B npegenax £ 10% HOMMHaNLHOroO
e BUOpaUnKN B KaNMO6POBOYHOM OKPY>XeHUU HeobX0AMMO MUHUMN3MPOBATL
e BblcoTa HxKe 2 000 meTpoB



4.1

IaBa 4
Kparxoe pyxkoBogcrso

/\ OCTOpOXHO

Mepen HayaNoM 3KCnyaTauMn BaHHbI BHUMaTE/1IbHO
NMPOYUTAUTE PA3QEN 6 "MCNOJIb3OBAHUE BAHHDbI".
HenpaBuibHoe o6palyeHne MoXeT NPUBECTU K
NOBpEeXAEeHUI0O BaHHbl U AaHHYJIMPOBaHMUIO rapaHTUM.

PacriakoBka

OcTopoxHO pacnakyiTe Micro-Bath n ybeanTtech B OTCyTCTBMM KaKUX-NN6O
NOBPEXAEHWI, KOTOPbIE MOIIN BO3HWMKHYTb NPW TPaHCNopTMpoBke. B cnyyae
0bHapyXeHWs NOBPEXAEHWI NPU TPAHCMOPTUPOBKE, HEMEAIEHHO YBEAOMUTE
nepeBo34MKa.

Y6eauTecb B HaNM4un cneayrowmx KOMNOHEHTOB:
e 6102 Micro-Bath

e Kpbiwka ansg TpaHCNOPTUPOBKWU/3aNnBKM

o Hacagka wyna

e MarnuTt ans nepemMeLluBaHus

o LUIHYp nuTaHus

e PykoBoacTBO Nosb3oBaTens

e OtyeT 0 Kanubposke

e KanubposouHas Tabnunuka

e Kabenb uHTepdelica RS-232

¢ [IporpammHoe obecnevenne 9930 Interface-it
e Kpblwka gnsa goctyna (N0 AONOSHUTENBHOMY 3aKasy)

e PacwupuTens, nepdopupoBaHHas KNeTKa, rae4yHblit ko (no
LOMOSHUTENBbHOMY 3aKasy)
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YcraHoBKka

MocTaBbTe KanMbpaTop Ha NOCKYI0 NOBEPXHOCTL Tak, YToBbl BOKPYr npuéopa
0CTaBaNoCb He MeHee 6 AIMOB CBO60AHOIO NPOCTPAHCTBA. BcTaBbTe LWHYP
MUTaHWS1 B PO3ETKY C COOTBETCTBYIOLLMM 3a3eM/IEHUEM. Y0CTOBEPLTECH, UTO
HOMWHA/NbHOE HaMnpsXKEHWE CETU COOTBETCTBYET HANPSHKEHWUIO, YKa3aHHOMY Ha
3afHel naHenu npubopa.

OCTOpOXHO BBEAMTE Hacaaky Lyna B pe3epByap. 3anonHUTe pesepsyap
noaxoasLen XuakocToto. 3aaaHHas TemMnepaTypa, KOMYeCTBO U pa3Mepbl
LLyNOB ONpeaenstoT ypPoBEHb XMAKOCTU. MNoaaepxvBaniTe YpoBEHb XUAKOCTU Ha
[AOCTaTOYHOM PACCTOSIHUM HUXKE BEPXHEMN YacTu MOSIOCTU, YTOObl HE AONYCTUTb
BbINJIECKMBAHNS XMAKOCTU NpU BCTaBKe LynoB. HanpuMep, 3anvBka B BaHHY
Macna 200.20 npu koMHaTHoM TemnepaTtype (25°C) n Harpes npubopa Ao
Temnepatypbl 200°C BbI30BET pacLUMpeEHNE XNAKOCTU B NONOCTM A0 1 AlonMMa
(2,54 cm).

MoanepxnBanTe NOCTOSIHHBIM YPOBEHb XWAKOCTU He MeHee 0,64 cm (0,25
AI0VIMa) HUKE BEPXHEW YacTu Hacaaku ans wynos. Ecnv B pesepsyape
HaxoauTcs wyn (Wynbl), TO NONOCTb CleayeT 3anonHnTL Ha 3/4. Harpevite
XXMAKOCTb 0 MaKCMManbHOW TemnepaTtypbl. MeaneHHO 3ano/iHUTe NooCTb A0
BbICOTbI Ha 1,3 cM (5 AloMMOB) HMXKe BEPXHEN YaCTu HacaaKu ANs LyrnoB npu
MaKCUManbHOWM TeMnepaType XWUAKOCTY.

BkntounTe nuTaHne kanubpaTopa BbiK/loUYaTENEeM, PacroNOXeHHbIM Ha 610ke
NUTaHWs. BEHTUNATOP JO/MKEH HavaTb NPOAYBKY BO3AyXa yepes npuéop,
AVCINEeN KOHTPO/epa AO/MKEH BKIOUMTLCS Yepes 3 ceKyHAabl. [Mocnie KopoTkon
CaMOMpoBEPKM KOHTpoiep Npubopa Ao/MKEH HavaTb paboTy B HOPMasibHOM
pexume. Ecnn npubop He paboTaeT, NpoBepbTe NOAK/IIOUYEHNE NMUTAHWS.

Ha ancnnee HauyHeT 0TO6paXxaTbCst TEMMEepaTypa XMAKOCTM, HarpeBaTeb
pe3epByapa HayHeT paboTaTb, YTO6bl 06ecneUnTb HarpeB XMUAKOCTM [0
3a/laHHOMN TeMnepaTypbl. Y6eauTech, YTO XXMAKOCTb XOPOLLO NEPEMELLNBAETCS.

nexkrTponnraHmne

MoakntounTe WHYp nuTaHusa Micro-Bath k poseTke ¢ Haanexawmm
HanNpsH>KEHMEM, YaCTOTOM U TOKOM. [N AONOHUTENBHON MHdOpMaLuK no
anekTponuTaHuto cM. Pasgen 3.1 "TexHu4yeckne xapaktepuctuku". BkaounTte
BaHHYy npwv nomolm nepekntodatens "POWER" (MuTaHMe) Ha 3aHelN naHenu.
Micro-Bath BKIOUMTCS M HAYHET Harpes [0 paHee 33/laHHOoW TeMnepaTypbl. Ha
CBETOAMOAHOM Aucnnee nepeaHen naHenu byaet otobpa)aTbcs hakTuyeckas
TemrnepaTypa BaHHbI.



Kparxoe pyrxoBogcrso 4
4.4 Hacrposika Temnepatypsi

4.4 Hacrposika reMneparypsbi

B Pazgene 9.2 noagpobHO yKa3aHO, Kak YCTaHOBUTb KOHTPOSIbHYHO TOUKY
TeMmnepaTypbl KanubpaTopa, UCNoNb3yst KHOMKWU NepeaHen naHenn. BkpaTtue
npoueaypa ornucbiBaeTcs 34eCh.

1. [Baxabl HaxMuTe kHonky "SET" (3agaTth) Ans AoCTyna K 3ajaHHOMY
3HaYeHuIO.

2. Haxwumante "UP" (BBepx) nnmn "DOWN" (BHM3), 4TOBbI M3MEHUTL 3aaHHOE
3Ha4yeHue.

3. Haxmute "SET" (3apaTb), UTO6bI COXpaHUTb HOBOE 3aJaHHOE 3HaYeHue.

Haxxmute n yaepxusainTe kHonky "EXIT" (Bbixoa) Ans Bo3spaTta K
oTobpaXkeHnto TemnepaTypsbl.

Koraa MeHsieTca TeMnepaTypa KOHTPOJSIbHOM TOYKWM, KOHTPOJIIEP BKIIKOYAET UK
BbIK/TIOYAET HarpeBaTesb pe3epByapa, YToObl NOBLICUTL MW NMOHU3UTD
TemnepaTypy. [leMOHCTpupyemMas TemnepaTtypa 6yaeT nocTeneHHO MEHATLCS,
MoKa He AOCTUrHET TeMnepaTypbl 3a4aHHOM TOYKK. B 3aBuCHMOCTM OT
AManasoHa Anst AOCTMXKEHMS 3aAaHHON Toukn npubopy 6102 MoxeT
notpebosatbcs 25 MUHYT. Ewe 10-15 MUHYT TpebyeTca Ha cTabunusaumio B
npeaenax + 0,03°C oT KOHTPOSIbHOM TOYKW. MonHas CTabunbHOCTb MOXET
3aHATb ewe 20-30 MUHYT BpeMeHu cTabunmsauuu.
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MnaBsa 5
YcraHoBKka

/\ OCTOpOXHO

Mepen HayanoM 3KCn/lyaTaumMn BaHHbl BHUMaTEs1IbHO
NMPOYUTAUTE PA3QEN 6 "UCNOJIb3OBAHUE BAHHbI".
HenpaBuabHoe o6palyeHne MoXeT NPUBECTU K
NOBpEeXAEeHUI0O BaHHbl U aHHYJIMPOBAaHUIO rapaHTUM.

OKpyicarowyas cpega BaHHbI

Micro Bath 6102 sBnseTcs npeunsmoHHbIM MHCTPYMEHTOM, KOTOPbLIV cneayeT
pa3MeLlaTb B OnpeaeneHHbIX BHELHUX YCIOBUAX. B MecTe pacnonoxeHus He
[AOMKHO ObITb HAK/TOHOB, 3KCTPEMasbHbIX TeMMNepaTyp U TeMnepaTypHbIX
KonebaHun, rps3n u T.4. BaHHy Heob6xoanMOo pa3MeLlaTb Ha POBHOWM
NMOBEPXHOCTH.

MockonbKy BaHHa NpeAHasHayveHa Anst paboTbl Npu BbICOKMX TeMnepaTypax,
Heobxoanmo, YTobbl NO6N30CTU OT BaHHbI HE HbINI0 HUKAKUX FOpHOYnX U
NIaBKUX BeLeCcTB. HecMOTps Ha TO, YTO BaHHA XOPOLLO M30/MPOBaHa, BEpPXHME
MOBEPXHOCTU MOTYT 6bITb ropsiummMn. OcTeperanTecb CydanHbix 6pbi3r ropsyein
XMAKOCTU. BaHHYy Heo6Xx0aMMO NOMECTUTL Ha XKapOonpOYHYO MOBEPXHOCTb,
TaKylokak 6eToH, n obecneunTb 60nbLIOE KONNMYECTBO CBOHOAHOrO NPOCTPaHCTBA
BOKpYT.

Ecnu BaHHa 3KcnyaTUpyeTcsl Npy BbICOKUX TeMNepaTypax, Ansa yaaneHus
NapoB, UCXOASILUMX OT FOPSUMX XKMAKOCTEN, CrefyeT UCMO0sb30BaTh BbITSXHOM
Kosnax.

lMepunog "cywrn”

Mepen nepBbIM UCMOIb30BAHMEM, MOCTE TPAHCNOPTUPOBKM U B TOM Cy4yae, ecnu
npubop He BktOYancsa B TedeHue 6onee 10 gHen, BaHHY Heo6xo0aMMO
BbICYLUNTb, A7 3TOMO OHa AO/HKHA HAXOAMTbCS NOA HanNpsHKEHWEM B TeyeHne 1-2
4acoB, TOMBKO NOC/E 3TOr0 OHa ByAeT cUMTaTLCS YAOBNETBOPSIIOLLEN BCEM
TpeboBaHuam 6e3onacHocTu ctaHaapTa IEC 61010-1.
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lTogroroBxa v 3arno/iIHeHNE BaHHb/

Mpubop 6102 Micro Bath noctaBnsetca 6e3 pabouei xxumakoctu. MNpruobpectu
caMble pa3Hble paboune XMAKOCTU MOXHO B koMnaHum Hart Scientific n y apyrux
npoussoauTenen. B 3aBMCMMOCT OT NOTpebHOro TeMnepaTypHOro AvanasoHa B
BaHHE MOryT UCMOMb30BaTbCSA HWKE NepeyncrieHHbIe XNAKOCTH, a Takxke U
MHOrue apyrue:

e Bopga (auctunnunpoBaHHas)

e  DTWUNEH-IMKONb/BOAA

e MuHepanbHoe Macno

e CunukoHOBOE Macno

MoapobHO XnaKoCTK onucbiBatoTcs B Pasgene 8.2.

CHMMUTE C OTBEPCTUSI AOCTYNa KPbILIKY M y6eanTech B OTCYTCTBUM B pe3epByape
MOCTOPOHHUX NPeaMETOoB (rpsi3b, OCTAaTKM YNaKOBOYHbIX MaTepuasnoB v T.4.).
Mepen 3anofHEHWEM TLIATENBHO BbICYLUMTE BHYTPEHHWE NOBEPXHOCTU MOJSIOCTM C
MOMOLLbIO 6yMaXKHbIX NONOTEHEL,.

3aneiTe BaHHY UYMCTON XUAKOCTbIO 6e3 npuMecen. MNepenonHeHne MoXxeT
BbI3BaTb YXyALIEHME XapaKTePUCTUK BaHHbI. YPOBEHb XXUAKOCTN He AO/KEH
6bITb Bbllwe 0,64 cMm (0,25 AtoriMa) HMXKe BeEpXHEN YacTu Hacaaku. Mo mepe
HarpeBaHus BaHHbl BHUMATENbHO CieanTe 3a YPOBHEM paboyein Xunakoctu
BaHHbl, YTOObI HE AOMYCTUTL NPEBbILIEHMS 334aHHOMO YPOBHS UK
pa3bpbi3rnBaHus. Mpn HEOH6X0AMMOCTU UBNULLKN FOpsSYEn XXNMAKOCTU cneayeT
aKKYpaTHO yAanuTb.

nexkrTponnraHmne

OTK/IIOUMB NepektoyaTeslb NMTaHWs NpUbopa, NOAKIYMTE BaHHY K
3/1EKTPOPO3ETKE NEPEMEHHOrO TOKa C HAANEXaLUMM HanpshKEHWEM, YaCTOTOMN U
MaKCMMasnbHOM cunov Toka. [Ans AONONHUTENBHOM MHbOPMaLMK No
anekTponuTaHuto cM. Pasgen 3.1 "TexHu4yeckne xapakTepuctuku'.
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naBa 6
Hcrionnb3oBaHne BaHHbI

/\ OCTOpOXHO

BHMMaTeNbHO NPOUYTUTE AaHHbIWA pa3aen nepea Havyasiom
3KCN/lyaTauMm BaHHbl.

MHbopMaums, npuBeaeHHas B 3TOM pasaene, SBASETCS UCKTIYUTENBHO
cnpaBoyHoM. OHa He NpeAHasHayeHa AN UCMOoNb30BaHMsl B KQYeCTBE OCHOBbI
4SS METOA0NI0MMM NabopaTopHbIX Npoueayp kannbposku. Kaxaasi nabopatopust
AOSKHa pa3paboTaTb CBOM CO6CTBEHHbIE NpoLeaypb!.

Oblyas yacrp

Y6eautecb, 4To BblbpaHHas XXMAKOCTb COOTBETCTBYET TEMMNepaTypHOMY
AnanasoHy KanmbpoBku. XXnMAKOCTM Ans KanMbpoBOYHOW BaHHbI cneayeT
BblbMpaTb Tak, YTo6bl MOXHO 6b1N10 6e30nacHo paboTaTb B TOM TeMnepaTypHOM
AManasoHe, KOTOPbI COOTBETCTBYET TPEOOBaHUAM peLlaeMbIX 3aad. Takxke
cnepyet UMETb B BUAY, YTO MPU HAarpeBaHWM HEKOTOPbIE XXUAKOCTU
PaCLLUMPSIOTCA U MOTYT NepennTbCs Yepes Kpan BaHHbl, C/i OCTaBUTL ee 6e3
npucmoTpa. B Pazgene 8.2 "Paboune XnaKoCcTn BaHHbI" NpeacTaBieHbl
pekoMeHAauun no Bblibopy XXNAKOCTH, a Takke Tabnmubl MSDS, oTHOCsAWMecs K
BblbpaHHOM »xuakocTu. Kak npaBunno, BaHHbI HACTPanBatOTCS MO OAHY KaKyto-
nmbo TemnepaTypy M NOTOM MCMONbL3YIOTCA AN KanMbpoBKM AaTUYMKOB TONBKO
ANS 3TOW 0AHOM TeMNEepaTypbl. TO O3HAYAET, YTO TUM XXMUAKOCTU B BaHHE He
LO/MKEH MeHATbCs. KpoMe Toro, BaHHa MOXET 6blTb OCTaB/IeHa BKJIKOYEHHOM ANs
CHWKEHUS Harpy3Kku Ha cucCTeMmy.

BaHHa co3paeT akcTpeManbHble TeMnepaTypbl. Heo6xoanMo NpuHUMaTb Mepbi
NpPeaoCTOPOXXHOCTU, YTODBbI M36eXaTh TPaBMUPOBaHMSI NOMb30BaTENS UK
noBpexaeHns 06bEKTOB. V3BneKaeMble U3 BaHHbI AAaTUYMKMU MOTYT BbITb
Ype3BblYaHO ropsuMMM WU XONOAHBIMU. MONb3yNTECH MMM OCTOPOXKHO BO
n3bexaHne TpaBMMpoBaHus. OCTOPOXXHO NMOMECTUTE AaTYMKM Ha TEPMOCTOMNKYIO
NOBEPXHOCTb WS NOACTABKY M AOXAUTECH, NOKA OHU JOCTUrHYT KOMHATHOM
TemnepaTypsbl. [Mpexae Yem BCTaBNATb LyN B APYrylo BaHHY, peKOMeHAYeTCs
NpOTMPaTb €ro YUCTON MSrKOW TKaHbtO UM 6yMaXkHbIM MONMOTEHLEM. ITO
npeaoTBpallaeT CMeWMBaHNE XUAKOCTEN U3 pa3HblX BaHH. Ecin wyn 6bin
0TKanMbpoBaH B COMSIHOM PacTBOpPE, Nepea TeM, Kak NMepeHOCUTb ero B Apyryto
XMAKOCTb, aKKypaTHO 0B6MOITE AaTuMK TEMNIoN BOAOW U BbITPUTE HACyXo.
06s13aTenbHO y6eamTech, YTo LLym HACyxXo NpoTepT, NPeXae YeM rNoMeLLaTh ero
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B rOpsiYYHO XMAKOCTb. NOMHUTE, YTO OYMCTKA LyNna, HE OXNaXXAEHHOro A0
KOMHaTHOM TeMnepaTypbl, MOXET 6bITb ornacHa. Kpome Toro, ecnu wyn
HEeAOCTAaTOYHO OCTbIS1, FOPSiUNE XNAKOCTU MOTyT BOCM/IAMEHUTb ByMaXkHble
candeTku.

/\ MpeaynpexaeHue
HekoTopble BbICOKOTEMMNEPATYPHbIE YXUAKOCTU aKTUBHO
B3aMMOAENCTBYIOT C BOAOM U APYrMMMU XXUAKMMU CpefaMM.

NS 0OCTVXKEHUSt ONTUMANbHOM TOYHOCTM U CTabUIbHOCTU NOKasaHui nocne
JOCTUXXEHUS! BAHHOW 3afiaHHOM TeMnepaTypbl CNeayeT AaTb el A0CTaTOYHO
BPEMeHM Ansi CTabunmnsaumm.

CpaBHHUTE/IbHasA Ka/In6pOBKa

Mpwn cpaBHUTENBHOM KannbpoBKe pe3ynbTaTbl UCMbITAHWMI AaTuMKa
(ucnbiTyemoro npubopa) CpaBHMBAKOTCS C NOKa3aHWAMM 3TanoHHOro obpasua.
MNocne noMmelleHns noanexalumx KanmbposKe LLynoB B BaHHY, HE06X0aAMMO
noAoXaaTb AOCTaTOYHOE KOMMYECTBO BPEMEHU, YTOObI MOOXEHME LLYMOB U
TeMmnepaTypa BaHHbl CTabunmM3npoBanunch.

OAHMM 13 CYLLIECTBEHHBIX MPEUMYLLECTB KannbpoBOUYHbIX BaHH Mepes CyxXMmu
610KaMm SIBNSIETCS BO3MOXHOCTb OJHOBPEMEHHOW KaIMBPOBKM HECKOSbKUX
HEOAMHAKOBbIX MO KOHCTPYKLMU LLYNOB. XXnakas cpeaa KanmbpoBOYHONM BaHHbI
MO3BONSIET OAHOBPEMEHHO KanMbpoBaTh LWYMbl Pa3fMYHbIX TUNOB. OAHaKo
MOSTHOCTbIO B/IMSIHUE KOHCTPYKLMWM AaTuMKa He HUBENUpyeTcs. HecMoTps Ha To,
YTO BCE BaHHbI MMEIOT KaK FOPU30HTasIbHbIN, TakK U BEPTUKANbHbIN
TEMNepaTypHble FPaaneEHTbI, B paboyeit 061acT BaHHbI OHU MUHUMU3UPYHOTCS.
TeM He MeHee, BCe AaTYMKM AOMKHbI ObITb NOrpy>eHbl B pabouyto XMAKOCTb Ha
OZMHAKOBYO rNy6buHy. MpocneanTe 3a TeM, YTOObI AATUMKM BbIN NOrPYXKEHDI
JOCTaTOYHO Ny60KO, YTOBbl UCKNOUNTL BIMSIHUE UX KOHCTPYKUMK. Onupasch Ha
nccneposaHus Hart Scientific, Mbl BbiBeNM cneaytoLlee 3MNMpUYECKOE NPaBuIo
pacyeTa MUHMMAsbHOM FNy6UHbI NOrPY)XEHUS, HA KOTOPOM MUHUMU3UPYETCA
BAIUSIHWUE UX KOHCTPYKUMK: 15 AMaMeTpoB MCMbITYEMOro Wwyna + AnvHa wyna. He
norpykaiTe B XXMAKOCTb Py4YKM LLyMNoB. ECn pyyku Wwynos npu
BbICOKOTEMMNEPATYPHOW KaIMBPOBKE HarpeBatoTCsl CAMULLIKOM CUbHO, MOXHO
YCTaHOBUTb TEMMOBOWN 3KpaH HEMOCPEACTBEHHO Y OCHOBaHMS pydku Liyna. B
KauecTBe TEMMI0BOro 3KpaHa MOXHO MCMO/b30BaTb NPOCTO KyCcOoYeK
antOMUHMEBOW hONbrv, 06EPHYTHLIN BOKPYT LLlyna nepes ero YCTaHOBKOW B
BaHHY, WM cneumanbHO pa3paboTaHHOe MeTanIMyeckoe TENooTpaxatoLlee
YCTPOMCTBO.

Mpu kKaNMBpPOBKE B LUMPOKOM AMana3oHe TeMnepaTyp Hauny4lumne pesynbTaThl B
obLieM cryyae MoryT 6biTb AOCTUrHYTbI B TOM C/llyyae, eC/ii HauYMHaTh C CaMo
BbICOKOW TEMMepaTypbl U Aanee onyckaTbCsl A0 CaMblX HU3KMX TeMnepaTyp.

LLlyn MO>XXHO pa3MeCcTWUTb B BaHHE MpW MOMOLUM CNeumanbHbIX AepXKaTenen, unm
NpOCBEP/IMB OTBEPCTUSA B KPbILIKE JltOKa A0CTyna. MoXHO pa3paboTtaTtb 1 Apyrou
Kpenex Ans AaTYMKOB. 3aAada 3aK/Ilo4vaeTcs B TOM, YTOObl pa3amMecTuTb 3TasloH U
ncnbiTyeMble LWynbl B paboyert 06nacTi BaHHbI Kak MOXHO 6vixxe apyr K apyry.
MakcmManbHast CTabunbHOCTb BaHHbI AOCTUMrAaeTCs Toraa, koraa paboyas
obnacTb 3akpbiTa.
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6.3 KanmbpoBka HECKO/IBKUX LUYYITOB

Mpy NOAroToBKe BaHHbI K KANMBPOBKKN HayaTb creayerT C:
e Pa3MelleHunst 3TaIOHHOro AaTynka B paboyeit 061acTu BaHHbI.

e PasmMelleHMss KannbpyeMmbix LLyMOB UM NpoBepsieMoro obopyaoBaHus B
paboyein 0611acTN BaHHbI Kak MOXHO 6/IMXKE K 3TalOHHOMY LUyry.

6.3 KasimmbpoBKa HECKOJ/IbKHX LYYIOB

MonHas 3arpy3ka BaHHbI LLyNamMn YBETMUMBAET BpeMs, Heobxoaumoe ans
CTabunmsaumm TemnepaTypbl Noc/e pasMeLLEeHMs LWyNoB. VIcnonb3ys NokasaHus
3TANIOHHONO LLyNa B KaYeCTBe OMOPHONM BEMMYMHBI, Nepes HauaioM KannbpoBKu
ybeauTech B CTabunmsaumum TeMnepaTypsbl.

6-3
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rasa 7
CocraBHbIe YacTH M OpraHbl
ynpasJsieHns

Monb3oBaTeNb AOMKEH 03HAKOMUTLCS C BAHHOM M €€ KOMMOHEHTaMu:

SagHsA M HHKHSIS MTaHesTn
CM. pucyHok 1.

LHyp nuTaHus — lMoA KanMbpaTopoM HaXoAWUTCS BXOAHOE OTBEpCTUE ANs
CMaTbIBAEMOro LWHYpa NUTaHUS, KOTOPbIN NOAKIOYAETCS K 3a3€MIEHHON
posetke IEC.

MNepekntoyatens NuTaHna — lNepeknoyaTtesnb NMTaHNS PacronoXeH Ha b6oke
nutanusa (PEM). KpomMe Toro, 3aecb HaxoasaTcs NpeaoXpaHuTenn 1
nepeknoyaTenb ABOMHOMO HanpsxeHus. bnok nutanna (PEM) v nepekntoyatenb
HanpspkeHust HarpesaTtens (CM. HUXE) NO3BONSAIT NepekiovaTh NUTaHue
npubopa B none 115 B nepem. Toka (£10%) nnmn 230 B nepem. Toka (£10%).

DISPLAY
HOLD

A POWER C€E
115VAC3 A
230VAC 1.6 A ﬁ
50/60 Hz N | Cmm

(E= 115v-3AF 250V
=3 230V- 16 AF 250V

HEATER
VOLTAGE SWITCH

HEATER
VOLTAGE SWITCH

=
o

Bua c3aaun Bug cHuzy

7-1.eps

PucyHok 1. 3agHaAs naHeNnb U HMKHSAS YacTb

7-1
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MepekntoyaTenb HanpsiXKeHUsl HarpeBaTens — UCNONb3yMUTe TONbKO Npu
N3MeHeHnn BXoaHOro HanpsbkeHus. (CM. B Pazgene 8.1 MHCTpyKumn no
N3MEHEHMIO BXOAHOrO HarnpshkeHus.)

/\ OcTopoXxHO

HaCTPOﬁKM BXOA4HOIN0 HanpsXXeHusa n HanpsaxxeHus
nepexirovyaTtensd HanpaxxeHnusda Harpesartessa AO0/KHbI Bcerga
YCTaHaBJINBaTbCA Ha OANMHAKOBbIE€ 3HAYE€HUA.

MocnenoBaTenbHbIN NOPT — pa3beM DB-9 npeaHasHayeH Ans B3anMoaencTeus
KanmbpaTopa C KOMMbIOTEPOM WM TEPMUHANOM, 060pyA0BaHHBLIM
nocnegoBaTtenbHbiM RS-232.

BeHTUNATOp — BO BpeMsl aKCnyaTaumMm npubopa BEHTUNATOP BHYTPU NOCTOSIHHO
paboTaeT ans oxnaxaeHus. OTBEPCTUSI Ha BEPXHEN N ABYX BOKOBbIX CTOPOHAX
KanubpaTtopa npeaHasHayeHbl Ans BeHTUNsaummn. NpocTpaHCcTBO BOKPYr
KanubpaTopa [0/KHO 6bITb CBOOOAHBLIM AN 0becneyeHns AOCTaTOUYHOM
BEHTUNALMMW. BO3AYLUIHbIN NOTOK HaMNpaBSETCS Yepe3 3aAHIO0 NaHesb.

lTepegHsasa naHesip
CM. puCyHOK 2.

[Avcnnen KoHTponnepa — unMdpoBOM ANCNNIEN SBASETCA BaXXHOM YacTblo
KOHTpO/iepa TeMnepaTypbl, MOCKOSIbKY OH OTOBpaXKaeT He TONbKO 3aAaHHYHo U
(bakTnyeckyto TeMnepaTypbl, HO Takxe 1 apyrve @yHKUMn kanubpatopa,
HaCTPOWMKM M NOCTOSIHHbIE BeNMYMHbI. Ha ancnnee TemMnepatypa otobpaxaeTcs B
Bbl6bpaHHbIX eanHuuax (°C unum °F).

| '<=}| 67102 MICRO-BATH 35°C to 200°C

Calibration
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PucyHok 2. NepeaHsasn naHenb

KnaeuaTypa KOHTpoOnnepa — YeTbIpeXKHOMOYHas KnasuaTypa No3BONSeT ferko
HacTpauBaTb 3afaHHyto TemnepaTypy. KHonku ynpasneHus (SET, DOWN, UP, un
EXIT) ncnonb3yroTcs ANs Ha3HayeHWs 3ajaHHON TeMnepaTypbl KannbpaTopa,
npae A0CTyna u apyrux paboumx napameTpoB paboTbl, @ 415 TakXkKe NonyyYeHns
LOCTyNa K NapaMeTpaM KannmbpoBKN N X N3MEHEHWUS.



CocraBHbIe HaCTH M OpraHbl yripaBJ/IeHHNs
7.3 Akceccyaps!

HacTpoiika KOHTpO/IbHOM TeMnepaTypbl BbINO/HAETCA NPsSIMO B rpajycax B
BblbpaHHbIX eanHuuax. OHa MoxeT bbITb yCTaHOBMeHa ¢ TouHocTbIo Ao 0,01
rpaayca Lenbcus unu dapenreiita.

@OyHKUMM KHOMOK cneaytowue:

SET (3apaTb) — Mcnonb3yeTcs Ans otobpaxeHusl cneaytowero napamMmeTpa B
MEHIO M COXpaHEeHMs1 0TObpaxxaeMoro 3HavyeHus napameTpa.

DOWN (BHM3) — ncnonb3yeTcs ANns YMEHbLUEHUS 0TObpaXaeMoro 3Ha4YeHns
napameTtpa.

UP (BBepx) — ncnonb3yeTcs Ans yBenmyeHns otobpakaeMoro 3Ha4yeHns
napameTtpa.

EXIT (Bbixoa) — ucnonb3yeTtcst Ans nepexoaa oT 0AHOM DYHKUMK K CleayoLEen.
JTiobble n3MeHeHus, caenaHHble Ans 0TobpaXkaeMoro 3HayeHus, He
COXpaHsoTCA. YaepxxumsaHune kHonku "EXIT" (Bbixoa) B TeyeHne npumMepHo 0,5
CeKyHZ MO3BONSIET BEPHYTLCS K rMaBHOMY AUCMELO.

7.3 Akxceccyapsbi

7.3.1 Kpbiwka gn1s TpaHCnopTHpPOBKH/3a/INBKH

Kpblwka ans TpaHCnopTUpOBKK/3anveku (puc. 3) npeaoTepallaeT
BbIM/IECKMBaHUE XXMAKOCTM BO BPEMS TPAHCMOPTUPOBKMW. 3Ta KpPbILKa TaKXKe
Ha3bIBAETCS KPbILUKON HAJIMBHOrO OTBEPCTUSI.
Kpbiwka
Kpbiwka HaJINBHOIO

HAJINBHOTO  OTBEpPCTUS
oTBepcTnsa Kpbiwika

TpaHcnopTMpoBka
P nngKg

KpbilKa Ansi TPAaHCNOPTUPOBKM /3a/IMBKU AntoMuHMii Kpbiwka goctyna (onynMoHanbHO)

Hanpasnstowee
KONbLIO

7-3.eps

PucyHok 3. KpbIlKM BaHHbI U KOMIMOHEHTb! KPbILLKWU
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7.3.2 Kpsbiwka gnsa gocryna (no 4ornosIHNTE/IbHOMY 3aKa3y)

7.3.3

ANOMUHMEBYIO KPbILLKY Ans gocTyna (puc. 3) MOXHO npuobpectn ans
obecneyeHnsi ONTUManbHON YCTOMUMBOCTU. B Kpbllke Ans aoctyna HeobxoanmMo
NpoCcBep/IMTb O0TBEPCTUS, YTOObI 0becneunTb BBEAEHWE Lyna B pe3epsyap.
OTBepcTns AoMKHbI 6bITb B Npeaenax Hanpasnstowero Konbua Ans Wwynos,
4yTO6bl YMECTUTbCSA B HAacaaKy LUYMoB.

Hacapgka ans wynos

Hacaaka ans wynos (puc. 4) CNyXXWT B KQYECTBE OpPUEHTUPA ANS LLYMNOB U
NpeaoTBpaLLEHUS CTONIKHOBEHMS C MeLLaKoM.

7-4.eps

PucyHok 4. Hacagka ans wynos

7.3.4 Maruunt gia nepemMeLinBaHnst

MarHuT (puc. 5) pacnonoXeH B HKHEW YacTW NOMOCTU M NpeaHasHadveH ans
nepeMeLLMBaH1S XUAKOCTU 1 obecrnedyeHns 60sblueil TOYHOCTU, OAHOPOAHOCTU U

CTabubHOCTW.

PucyHok 5. MarHuT Ans nepeMelunBaHus

7-5.eps



CocraBHbIe HaCTH M OpraHbl yripaBJ/IeHHNs
7.3 Akceccyaps!

7.3.5 Pacwnpnresnp pezepByapa (no JOMNOSIHHUTE/IbHOMY 3aKa3y)

JloNONHUTENbHBIN paclUMpUTENb pe3epByapa No3BOJISIET YBENUNUTL €ro ryouHy.
Mcnonb3oBaHWe pacluMpUTENsi MOXET MOBMSTb Ha CTAabUNbHOCTb U
OAMHAKOBOCTb BaHHbI. Paclumputenb NpUKPYUYMBAETCS K pe3epByapy M OCHaLLEeH
YNNOTHUTENbHBIM KOMbLOM. MCnonb3ys raeuHbIi Ko, BKpyyYMBanTe
pacLMpuTeNlb BHU3 A0 TEX MOp, NMoKa YrnoTHUTENbHOE KOMbLO He obecneunt
HaZEXHOE YNIIOTHEHME.

HekoTopble XnAKOCTU MOryT paclumpsaTbest Ao 6,35 cM (2,5 aonmoB). Takum
06pa3oM, Npu UCrnonb30BaHUN pacLLUMpUTENs pe3epByapa creayeT yunTblBaTb,
HaCKOJIbKO ByAeT paclUMpsTLCS UCMOMb3yeMas XUAKOCTb. He 3anuBaiite B
pe3epByap W3MMULLHIO XUAKOCTb. YbeamTecb B OTCYTCTBUM yTeYeK B MecTe
COeANHEHNs pacluMpuTens C pesepeyapoM.

He ucnonb3yiTe paclumpuTens 6e3 yCTaHOBNEHHOW CBEPXY NepchoprvpoBaHHON
knetkn. He octaBnanTte paboTtatowmii npnbop 6102 6e3 npucMoTpa.

OxnlaauTe BaHHY [0 OKpYXXatoLeln TeMnepaTypbl U yaanuTe U3 Hee XWUAKOCTb,
npexae YeM U3BNIeKaTb PacLlUMpUTENb.
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MaBa 8
Ob6Lymne yxazaHms rno sKcriyaraymnm

8.1 [lepersiroyerne Ha pabory or HanpsxeHns 230 B

Mpnbop 6102 MoxeT paboTaTb OT HanpsbkeHus 115 B nepeM. Toka unu ot
HanpsbkeHust 230 B nepeM. Toka, 50/60 I'y. MepekntoyeHne Hanps>KeHNs MOXET
N3MEeHUTb KannbpoBKy, NOITOMY NOC/IE U3MEHEHMS BXOAHOMO HanpshKeHUs
npubop HeobxoanMo KannbposaTb 3aHOBO.

ns nuameHeHns HanpsxeHns ¢ 115 Ha 230 B nepeM. Toka:

1.
2.
3.

OTkntounte Npnbop OT CEeTU INEKTPONUTAHUS.

MonoxwuTte npubop Ha 60K.

Ncnonb3ys HebonbLuyo OTBEPTKY, BblTaluMTe AepxxaTenb npefoxXpaHuTens,
PACMOMOXEHHbIN HAa HMXKHEN YacTU BaHHbI. 3aMeHUTe ABa NpefoXpaHUTENs
(3 A, 250 B) Ha npepoxpaHutenun 1,6 A, 250 B.

YcTaHoBUTE AepxxaTenb NpeaoxpaHuTens ¢ Haanucbto “230V” B OkHe
nHANKaTopa.

C noMoLLbIO TOW XXe OTBEPTKM NepefBMHbTE NepekovaTenb HarpeBaTens
TaK, 4Tobbl 0TO6parkanock "230V". CM. cxeMy 3aAHeN NaHenu 1 HKHEN
4YacTu Ha PucyHke 1.

/\ OcTopoxxHO

Mo 3aBepLIeHUU 3HAYEHUS BXOAHOI0 HaMNpsHhXeHUs n
HanpsHKeHUs nepeksiroyaTesiss HanpsHkeHUs HarpesaTtens
BOJHKHbI paBHATbcA 230 B. B npoTuBHOM cniyyae npubop
nn6o He 6yaeT HarpeBaTbcs, IM60 6yaeT HarpeBaTbCsl
TONbKO OTYaCTU. B cnyyae HenpaBU/IbHOroO BbINOJSIHEHUS
npoueaypbl, BO3MOXXHO NoBpeXxaeHue npubopa, un oH 6yper
HenpuroaeH Ayia KaIM6poBKNU U rapaHTUMHOIO
o6cny)xuBaHua. Ansa 115 B ucnonb3ynrte TOJ/IbKO NJ1aBKue
npeaoxpaHutenu 3 A, a ana 230 B — Tonbko 1,6 A. He
nogkaouvanTe npubop k poserke 230 B, ecnun
nepexnovYaTeNI HarpeBaTens U Aep)xartesib NJ1aBKOro
npeaoxpaHuTens nokasbiBaroT 115 B. [laHHoe pgelcTBue
npuBeaeT K NeperopaHuio NJIaBKUX npegoxpaHuTenen n
MOXXeT noBpeauTb Npubop.
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8.2

821

822

Paboyas xnugKocTb BaHHbI

[lnsi MICnonb30BaHUS C BaHHON 6102 NPUMEHSIIOTCS pa3fiMyHble XUAKOCTU. Mpun
Bbl6ope paboyen XMAKOCTU CeayeT NPUHATb BP BHUMAHME MHOXECTBA BaXKHbIX
XapaKTEPUCTMK XMUAKOCTU. Mpu Bbibope paboueit XnaKoCTu cneayeT NpUHSATL BO
BHMMaHNE MHOXECTBO BaXKHbIX XapaKTepUCTUK XNAKOCTU. Cpean HuX
TEeMNepaTypHbIN AMana3oH, BA3KOCTb, yAe/lbHasi TEMOEMKOCTb,
TENN0NPOBOAHOCTb, KO3(PUUMEHT TEMIOBOIO PacLUMPEHNS, SNEKTpUYEcKoe
CONPOTMBNEHME, CPOK CyXb6bl, 6€30NaCHOCTb M CTOMMOCTb.

/A\OcTopoxxHO

HE npeBbillaiiTe TOUKN KUMEHUA U BOCNIJITAMEHEHUA
MWHNAKOCTHU.

AnanaszoH remneparyp

OnHOM M3 CaMblX BaXKHbIX XapaKTEPUCTUK, KOTOPYIO CleayeT NpuHUMaTh B
pacyeT, ABNSeTC AManasoH pabounx TeMnepaTyp XuakocTu. OYeHb HEMHOrme
XXMAKOCTU rofsTcs Anst paboTbl BO BCEM AManasoHe TeMMepaTyp BaHHbI.
TemnepaTypa, Npy KOTOPOW 3KCMyaTUPYeTCs BaHHa, BCeraa Ao/KHa
HaxXoAMTbCA B AMana3oHe 6e30MacHbIX M ONTUMASIbHbIX TEMMNEPATYP XUAKOCTY.
HWKHWIA Npeaen TeMNepaTypHOro AMana3oHa XXMAKOCTU OnpeaensieTcs TOUKom
ee 3aMep3aHus UM TeMNepaTypou, Npu KOTOPOW BSI3KOCTb XKMAKOCTM
NpeBbIlLAeT MaKCMMasbHO A0MNYCTMMOE 3HadeHue. BepxHuit npeaen
TeMnepaTypHOro AnanasoHa, Kak npaBuso, OrpaHUYMBaETCs TeMMNepaTypo
“CrapeHus, BOCNIaMEHEHUS UM XMMUYECKOro pacnaja XuakocTu. MicnapeHue
XXMAKOCTU NPU BbICOKUX TEMMEepaTypax MOXET MOBMSATb Ha CTabubHOCTb
TemnepaTypbl paboyeit XXMAKOCTU, NOCKO/bKY Karnn OX1aAvBLIErocsl KOHAeHcaTa
6yayT KanaTb B BaHHY C NMOBEPXHOCTU KPbILLUKM.

Bsazkocrb

BA3KOCTb SIBNSIETCA MEpPOW COMPOTUBEHUS XXUAKOCTU CABUIY, NMPOLLE rOBOpS,
OHa YKa3blBaeT, HAaCKOJIbKO NIENKO NMepeMELLMBAETCS XMAKOCTb. BA3KOCTb BAMSiET
Ha CTabWIbHOCTb TEMMNEPATYpPbl BaHHbI. [p1 HU3KOWN BA3KOCTU NepeMelumBaHmne
XXMAKOCTU YNYULIAETCs, YTO Co3AaeT 6osee paBHOMEPHOE pacnpeaeneHune
TemnepaTypbl B BaHHe. TakuM 06pa3oM COKpaLLaeTcsl BPEMSt OTKMKA BaHHbI, YTO
No3BOJISET NoAAepXUBaTb 6onee cTabubHyto TeMnepaTypy. OnTMManbHoe
noazep)XaH1e KMHEMATUYECKOM BSI3KOCTU HE Bblle AECATU CAaHTUCTOKC.
JlonyCTUMbIM BEPXHMM MNpeaenoM BA3KOCTU SIBMSIETCS ABaALATL CAHTUCTOKC.
BA3KOCTb, NpeBbllLatoLasi AAHHOE 3HAUYEHMUE, ABNSETCS NPUYNHON
HEYAOB/IETBOPUTENBHOIO NOAAEPXKAHNUS CTABUIBHOCTU TEMMNEPATYPbI, @ TakXke
MOXXET NMPUBECTU K NEPErPeBY MM NONIOMKE 3/1EKTPOABUraTENS
nepemelumBaTens. Mpu MCMosb30BaHUM Macsa BSI3KOCTb CUIbHO 3aBUCUT OT
TemnepaTypbl.

Mpu NCNONb30BaHNM XMAKOCTEN MOBbILIEHHON BA3KOCTU MOXET NMOHaA06UTLCS
yBeNM4eHWe npeaena nponopLMoHanbHOCTM KOHTPoepa, YTobbl
CKOMMEHCMPOBATb YMEHbLUEHHOE BPEMS OTK/IMKA. B NpoTUBHOM cryyae
TeMnepaTypa MOXET KonebaTbcs.



O6yne yra3aHns o SKCITyaraynn
8.2 Paboyvas XmaKoCTe BaHHbI

8.2.3 YaesnbHasa ren/10eMKoCTbh

YaenbHasi TeNN0EMKOCTb SIBASIETCS MEPOW KOJTMYECTBA TeNsa, HakarnJmBaeMoro B
eanHnLe obbeMa XMAKOCTU. YaenbHas TEMN0EMKOCTb HE3HAUUTENBHO B/IMSIET HA
CTabUNbHOCTb yrpaBneHusi. OHa Takxe BO3AEMCTBYET Ha CKOPOCTU Harpesa u
OXnaxaeHusi. B oblieM cryyae, YeM MeHblUe yaeNbHasi TENI0EMKOCTb TEM
BbICTpee NPOUCXOAAT HarpeB U oxnaxaeHue. MoXeT NoHaZobuTbCs HekoTopast
NOACTPOMKa npeaena NponopLUMoHanbHOCTM KOHTPOsIEpa NoA KOHKPETHOE
3HaYeHWe yaeNbHOW TENI0EMKOCTH.

8.2.4 TeriornpoBogHOCTH

TennonpoBOAHOCTb XapaKTePU3yeT CKOPOCTb PacnpoCTpaHeHMs Tenna B o6beMe
XXNAKOCTU. TennonpoBOAHOCTb XMAKOCTU B/IMSIET HA CTabUNbHOCTb YMpaBeHus,
OAHOPOAHOCTb TEMMEPATYPHOIO MOJIS U BPEMS FalleHWsi TeMnepaTypHbIX
KonebaHuii wyna. XWAKoCTU C BbICOKOW TEMMONpPOBOAHOCTLIO BbiCTpee U
paBHOMEpPHee pacnpeaenstoT TENO No BCEMY 3aHUMAeMOMY 06beMy, UTO
MONOXUTENbHO CKa3bIBAETCA Ha pPaboTOCMOCO6HOCTM BaHHbI.

8.2.5 KosggpnyneHnr rennosoro pacuwmpeHms

KoaULMEHT TENNOBOro pacluMpeHns XapaKTepu3yeT CTeNeHb U3MEHEHNS
06bEMa XKMAKOCTM NpU U3MEHEHUM ee TeMnepaTypbl. TENMOBOE pacluMpeHne
MCMONb3YEMOMN XMAKOCTU HEOEXOAMMO YUMTLIBATL B CBA3M C TEM, YTO MO Mepe
HarpeBaHMs BaHHbl 06beM paboyei XMAKOCTM ByaeT yBeNMUMBATLCS, A 3TO
MOXET CTaTb NPUYMHOI NEPENOSIHEHUS BaHHbI. M36bITOYHOE TennoBoe
paclIMpeHMe TaKxKe MOXET BbiTb HEXEeNaTeNbHO B 3a4aqax, rae BaXHO
NoAAEPXKMBATb MNOCTOSIHHBIN YPOBEHb XXMAKOCTU.N36bITOYHOE TENNoBoe
pacLUMpeHME TaKxKe MOXKET BbITb HEXENATeNbHO NPU peLleHnn 3aaad, rae BaXkHo
NoAAEPXKMBATb MOCTOSAHHBIN YPOBEHb XXMAKOCTU. MHOMME XMAKOCTU, BKIOYast
Macna, OT/IMYAOTCS 3HAUUTENbHBIM TEMIOBLIM PACLUMPEHNEM.

8.2.6 InexrTpnyeckoe cornporTHBIIEHNE

3J'IEKTpVILIECKOG CONpoOTUBNIEHNE MOKa3bIBAET HACKOJIbKO XOPOLUO pa6oqa9|
XNOKOCTb U30NNPYET 3ﬂeKTpW-IECKVIl7I TOK. B HEKOTOPbIX 3aa44aX, TaKMX KaK
N3MEPEHNE CONPOTUBNEHNUA HEN3OJTMPOBAHHbIX AAaTYMKOB TEMNEPATYPbI, BaXHO
HE AONYCTUTb YTEUYKU TOKa YEPE3 XXUAKYIO CpeAY UTU OrpaHnNYnNTb €€ M3MepVIMOI7I
Masnon BEUYMNHOMN. |_|pl/1 TaKnX yCJioBUAX CNEAYET BbI6VIpaTb XNAOKOCTb C OYE€Hb
BbICOKMM CONMPOTUBMIEHNEM.

8.2.7 Cpok cny»xubbl xMgKOCTH

MHOXECTBO XXMAKOCTEN CO BPEMEHEM TEPAIOT CBOM CBOWCTBA M3-3a UCMApEHUS,
MOr/OLLEHNA BOAbI, 3aryCTEHWUS UM XMMUYECKOro pacnaga. CHUKeHMe paboumnx
XapaKTEPUCTMK XKMAKOCTU YACTO CTAHOBMTCA CYLLIECTBEHHBIM B6M3M BEPXHErO
TeMnepaTypHOro Npeaena XWAKOCTH, 3HAUUTENTbHO CHMXKasi CPOK ee CITy»Obbl.

8.2.8 be3ornacHocrb

Mpu BbiGOpe paboyen XXMAKOCTM BCeraa PyKOBOACTBYWTECh COOBPAXKEHNSAMM
6e3onacHocTu. JTtobble ycnoBus, rae NPUCYTCTBYIOT 3KCTpeMasbHbIe
MOBbILIEHHBIE UTM MOHMXKXEHHbIE TEMMEPATYPbl, MOTryT CTaTb ONacHbIMU ANS
nepcoHana u obopyaosaHusi. XXuakune cpefbl MOryT 6biTb ONacHbl U N0 APYruM
npuyMHaM. HekoTopble paboumne XnakocTu MOryT 6biTb TOKCMYHBIMW. KOHTaKT
MCNapPEHUI C rna3amu, KOXeN UK AblXxaTeNlbHbIMU NYTAMU MOXET Bbi3BaTb
TpaBMbl. [1py HaNNMYMKM ONACHbBIX UM HEMPUSATHBLIX UCMAPEHUA HEOBXOANMMO
MPUMEHSITb BbITSXKHOM KOJNaK.
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/\ NMpepynpexaeHue
XXugkoctu, HarpeTtbie 40 BbICOKOW TeMnepaTypbl MOryT
CTaTb NPUYMNHOMN O)KOFOB,UHO)KAPA WKn 6bITb UCTOYHUKOM
TOKCCUYHbIX UCNAPEHUWU. CobntopaiiTe Heobxoaumyro
OCTOPOXXHOCTb U NPUMEHSANTE 3alUTHbIe CPeACTBa.

XunakocTtn MoryT 6bITb OrHEOMNACHbIMM M TpeboBaTb NPUMEHEHUS CMELNANbHOro
MpPOTUBOMNOXapHOro 060pyAoBaHMS U BbINOMAHEHMSI 0COBbIX Npoueayp. BaxHoi
XapaKTEPUCTMKOM paboueit XMAKOCTU CUMTAETCA TOUKA BOCTIAaMeHeHUs. Touka
BOCM/IAMEHEHNS — 3TO TeMNepaTypa, NPy KOTOPO BbIAENSETCSH Takoe
KOMMYECTBO NapoB, YTO NPU HaNMuMK AOCTAaTOYHOIO KOMMYECTBA KMCNopoaa
MCTOYHMKA BO3ropaHusi Napbl BOCMIAMEHSIOTCSA. OTO HE 03HAYAET, UTO TOUKE
BOCMN/IAMeHeHNs 6yaeT Noaaep>XXMBaTbCA YCTAHOBUBLUEECS FOPEHUNE. ITO He
O3HaYaeT, YTO YCTaHOBMBLLEECS FOpPeHMe ByAeT NpUAEPXKMBATLCA TOUKM
KUNeHus. Pa3nnyatoT TOYKM BOCTMSITAMEHEHNS B OFPaHUYEHHOM 06bEME U B
OTKpPbITON eMKOCTU. B KannbpoBoYHOW BaHHE MOryT BO3HMKaTb 06a 3TUX
ycnosusi. TeMnepaTypa 3aKpbITOl EMKOCTM SIBNISIETCS MEHbLLEN U3 ABYX.
3aKpbiTasi EMKOCTb NPEACTABNSET Napbl, COAEPXKALLMECS BHYTPU pe3epByapa, a
OTKpbITasi EMKOCTb — Mapbl, BbIX0OAsLIME U3 pe3epByapa. Kucnopoa 1 UCTOUHMK
BO3ropaHusl MeHee AOCTYMNHbI BHYTPW pe3epByapa.

ArpeccrBHbIE MO OTHOLLEHMIO K OKPY>XXAIOLLEN Cpeae XUAKOCTU TpebytoT
cobntoaeHust cneumanbHbIX NPoLEAYP YTUM3ALMK, COOTBETCTBYIOLLMX
NMPUMEHNMBIM (pefepanbHbIM U MECTHBIM 3aKOHaM.

Cronmocrb

CToMMOoCTb paboumx >XMAKOCTEN MOXET 6bITb OUYEHb pa3HON: OT LEHTOB 3a
raasoH BoAbl A0 COTEH AO1ApOB 3a ranfioH CMHTeTUYecknx macesn. CToMMOCTb
XNAKOCTN MOXET 6bITb BaXKHbIM (hakTOpOM Npu BbIGOpE XXMAKOCTW.

8.2.10 Yacro ncrosib3yemMpie XU[KOCTH

Huxe npuBeaeHo onMcaHMe HEKOTOPLIX Hanbonee pacnpocTpaHeHHbIX
XXMUOKOCTEN M UX XapaKTEPUCTUK.



O6yne yra3aHns o SKCITyaraynn
8.2 Paboyvas XmaKoCTe BaHHbI

8.2.10.1 Boga (ancrwiimpoBaHHas)

Boay 4acTo MCMnonb3ytoT 13-3a ee HU3KOW CTOMMOCTU, AOCTYNMHOCTU U OT/IMYHBIX
XapaKTePUCTMK perynnpoBaHusi TemnepaTtypbl. Boga obnagaer upesBblyaiHO
HM3KOMN BSI3KOCTbIO, XOPOLLEW TEMIONPOBOAHOCTbLIO U TEMNOEMKOCTbLIO, YTO
[leNnaeT ee OAHOMN U3 NyYLINX paboumx XKUAKOCTEN C XOpoLUeh CTabunbHOCTbIO
npv ManbIx Temnepatypax. MNpun 6onee BbICOKMX TeMnepaTypax TeMnepaTypHas
CTabUNbHOCTb YXyALaeTcs NOCKOMbKY BOAa KOHAEHCUPYETCS Ha KPbILLKe,
OCTbIBaeT M kanaeT obpaTHO B BaHHY. Boaa 6e3onacHa n 0THOCUTENbHO
MHEpTHa. DNEKTPOMNPOBOAHOCTbL BOAbI MOXET cAenaTb ee HENPUMEHUMOW B
HEKOTOPbIX 3aa4yax. TeMnepaTypHbI AMana3oH BoAbl OFPaHUYEH OT HECKOMbKUX
rpaaycos Bbiwe 0°C Ao Heckonbkux rpagycos Huxke otMeTkn 100°C. Mpu 6onee
BbICOKMX TeMnepaTypax ucnapeHme CTaHOBUTCS CyLLeCTBEeHHbIM. Boaa,
ncnonb3yemasi B KannbpoBOYHON BaHHE, AOMKHA ObiTb AUCTUNIMPOBaHa MK
CcMsryeHa, YTobbl UCKNIOYUTL OTNOXKEHWE MUHEPANIbHOro ocaaka. lNpenoTepatuTb
BblMaAeHNe 0cagka MOXHO, MOBbICUB KUCIOTHOCTb BOAbI NPY MOMOLLK
COOTBETCTBYHIOLLErO XMMUKATA.

82.10.2 MuHepasibHoe Macsio

MuHepanbHble UK NapadMHOBbLIE Mac/a YacTo UCMONb3YIOTCS B AManasoHe
CpedHuX TeMnepaTyp Bbille Anana3oHa BoAbl. MMHepanbHoe Macno
CpaBHUTENbHO AeleBo. Mpy HU3KUX TeMrepaTypax MUHepasbHOe Macso
CNMLLKOM BSI3KO M PErynnpoBKa ero TeMnepaTypbl MOXET 6bITb 3aTpyaHeHa. Mpu
BbICOKMX TeMnepaTypax yCunmBaeTcst NapoobpasoBaHue. Mapbl MOryT 6biTb
OnacHbl, pEKOMEHAYETCS UCMONb30BaTh BbITSHKHOM LKad. Kak 1 60MbLWMHCTBO
Macen, MUHepanbHOEe Mac/o PaclUMPSIETCS MO Mepe NOBbILEHNUS TeMMnepaTypbl,
No3ToMy 6yZibTe OCTOPOXHbI, YTO6bI HE 3a/IUTh C/IULLKOM 60/bLLIOE KONTMYECTBO
Macna, 3TO MOXKET NPUBECTM K NEPENNBY NpU HarpeBaHuu. BaskocTb Macna
BbILLE, YEM Y BOJbl, @ TEPMOANHAMUYECKME XaPAKTEPUCTUKM — XYXKE, MO3TOMY
TepMMYeckas CTabUnbHOCTb MAC/ISIHOWM BaHHbI XyXe, YeM Y BOASHOM.
MuHepanbHOe Mac/o MMEEeT OYeHb Masylo 31eKTPONPOBOAHOCTb. MUHepanbHoe
Mac/no UMEET OYeHb HU3KYIO 3EKTPONPOBOAHOCTb. Mcnonb3oBaTb MMHEPAsTbHOE
Mac/o HY)XXHO C 60/1bLLOI OCTOPOXHOCTbIO, NMOCKO/IbKY OHO OFHEOMACHO, @ TaKXe
MOXXET HAHECTU CEpbe3HbIe TPABMbI NPU BAbIXaHUM UK TNOTAHWUM.

82.10.3 CuimkoHoBoe macsio (Dow Corning , 200.10, 200.20)

CvnukoHoBblE Macna npegnaratoT ropasgo bonee LLIMpOKMﬁ AvanasoH paboumnx
TeMmnepaTyp No CpaBHEHUIO C MUHepanbHbIMK MacnaMu. Kak n ans 6onblUMHCTBA
Macesn, TEpMOANHAMUNYECKME XapPaKTEPUCTUKU CUNTMKOHOBbLIX Macen CyWeCTBEHHO
XyXe, YeM Yy BOAbl. BA3KOCTb 3HaUNTENIbHO MEHSAETCA NPy U3MeHeHUn
TeMmnepaTtypbl. TakXKe NMPOMCXOAUT TeNI0BoEe paclluMpeHune. 3T Macna uMerot
‘-Ipe3BbI‘-Ial‘;IHO BbICOKOE 3/1eKTpuyeckoe conpotnsenexHme. CUIMKOHOBbIE Macna
OTHOCUTENbHO H6e30nacHbl 1 HETOKCUYHBI. X CTOMMOCTb AOCTaTOYHO BbICOKA.

8.2.11 [narpamma xapaKTEPHCTHK IKHAKOCTEH

Tabnuua 3 n Puc. 6 npusBaHbl NOMOYL B BbibOpe TENOHOCUTENS ANS
TEPMOCTATUPYEMOW BaHHbI. OTU AMarpaMMbl NPeAoCTaBASAIOT Kak rpaduyeckoe,
TakK W YMCIeHHoe NpeacTaBneHre 60bLIMHCTBA BaXXHbIX NP Bblibope
m3nyecknx BeNIMUMH. [JaHHbIN CMIUCOK HE SIBASIETCS MCHEPMbIBAIOLLMM.
CyLlecTBYET MHOXECTB APYrvX NMOME3HbIX XMAKOCTEN, OTCYTCTBYIOLMX B 3TOM
cnucke. CylecTBYeT MHOXECTBO APYriX MONE3HbIX XUAKOCTEN, OTCYTCTBYHOLWMX
B 3TOM CMUCKe.

B sTou AnarpaMmMme npuBeaeHbl AaHHbIE TOJIbKO Hanbonee pacnpoCTpaHEHHbIX
)KVI,D,KOCTel‘/JI, KOTOpblE Yalle ApYyrnx ncnonb3yrTCd B BaHHAX B Ka4€CTBE
TennoHocuTens. He Bce XnakocTn MOXHO NPUMEHATDL B Ballel BaHHe M3-3a
HECOOTBETCTBUA TEMMNEPATYPHbIX ANaNa30HOB.
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82111 OrpaHn4eHmne ycioBmi 1 OTBETCTBEHHOCTH

MNpvBeaeHHas B HACTOSILLEM PYKOBOACTBE MHMOPMaUus 0 paboumx >XMAKOCTAX
SIBNSETCS CNPaBOYHOW M NpeHa3HaYyeHa ToNbKo NS MOMOLUM B Bbibope
XWNAKOCTU. HecMoTps Ha TO, YTO Oblv NpeanpuHATLI BCE BO3MOXHbIE YCUUS
ANS NpeaoCTaB/eHNs KOPPEKTHON MHMOPMaLMK, Mbl HE MOXEM FrapaHTMPOBaTb
€e TOYHOCTb W/ COOTBETCTBUE XUAKOCTU KOHKPETHON 3azaye. HecMoTps Ha To,
yTO 6bINN NPEeaNPUHATLI BCE BO3MOXHbIE YCUNNS ANS NpeaoCcTaBNeHns
KOPPEKTHON MH(OPMaLIMK, Mbl HE MOXXEM FrapaHTMPOBaTb €€ TOYHOCTb UK
COOTBETCTBME XMAKOCTM KOHKPETHOW 3aaaye. XapaKTEpUCTUKM MOTYT MEHSATLCS,
a MHbOpMaUns U3 pasHblX MCTOYHMKOB MOXET pasnuyatbcs. KomnaHus Hart
Scientific He HeceT OTBETCTBEHHOCTM 3a Kakme-nmbo TpaBMbl UM NOBpeXaeHne
obopyaoBaHus, NPOAYKTOB, UM 06BEKTOB, MPUUMHEHHBIX B pe3yfbTaTe
NPUMEHEHNS 3TUX XMAKOCTeN. OTBETCTBEHHOCTL 3@ C60pP KOPPEKTHOM
nHgopMaLnn, NpUHATAE BEPHOr0 peLleHnst 1 obecrnedeHne 6esonacHom
3KCnyaTaummn NeXuT Ha Nonb3oBaTenen BaHHbl. OTBETCTBEHHOCTb 3a C60p
KOPPEKTHON MHMOPMaLMK, NPUHSITUE BEPHOIO peLLEHUst U obecneyeHne
6e30nacHoM 3KCnnyaTaumMm NeXMUT Ha NOSIb30BaTENAX BaHHbI. DKCrlyaTauus
BO6/IM3M NpeaenbHbIX 3HAYEHMIN HEKOTOPbIX XapaKTEPUCTUK, TaKMX KaK TOYKa
BOCM/TAMEHEHUS UN BA3KOCTb, MOTYT HEraTMBHO CKa3aTbCA Ha 6e30nmacHOCTU U
paboTocnocobHocTn. CneayeT NpuaepXmMBaTbCs NOMUTUK, PernaMeHTUPYIOLLMX
paboTy C OrHeonacHbIMM, TOKCUYHLIMU U APYTMMKX ONACHBIMU MaTepuanamu,
AENCTBYIOLNX B Ballen koMnaHuu. Cneayet npuaepXusaTbcs npasui,
pernaMmeHTMpyrowmx paboTy ¢ OrHeonacHbIMM, TOKCUYHBIMU U APYrYMU
OMacHbIMX MaTepuanamu, AEUCTBYIOLMX B Balleil KOMNaHuW. Bbl Takke
OTBETCTBEHHbI 3a U3yyeHne fokyMeHTa MSDS (nacnopTa 6e3onacHocTm
XMMMKaTa) N BbINOSIHEHUE MpeanuCcaHHbIX UM Npasu.



O6yne yra3aHns o SKCITyaraynn
8.2 Paboyvas XmaKoCTe BaHHbI

Ta6bnuua 3. Tabnuua pasMUHbIX XXMAKOCTEN ANA BaHHbI

Fluid Lower Upper Specific Thermal Thermal
(# = Hart Temperature Temperature Flash Viscosity Specific Heat Conductivity Expansion Resistivity
Part No.) Limit * Limit * Point (centistokes) Gravity (cal/g/°C) (cal/s/cm/°C) (cm/cm/°C) (10" Q-cm)
Halocarbon ~ -100°C (v) **  70°C (e) NONE 57 @ -50°C 171 @ 40°C 0.2 0.0004 0.0011
0.8 0.8 @ 40°C
#5019 0.5 @ 70°C
Methanol -96°C (fr) 10°C (fl, cc)  12°C 13@-35°C  0.810@ 0°C 0.6 0.0005 @ 20°C 0.0014 @ 25°C

0.66 @ 0°C 0.792 @ 20°C

0.45 @ 20°C
Water 0°C (fr) 95°C (b) NONE 1@25°C 1.00 1.00 0.0014 0.0002 @ 25°C

04 @ 75°C
Ethylene -30°C (fr) 90°C (b) NONE 7 @0°C 1.05 0.8 @ 0°C 0.001
Glycol-50% 2 @ 50°C
#5020 0.7 @ 100°C
Mineral Oil 10°C (v) 166°C (fl) 168°C 15 @ 75°C 0.87 @ 25°C 0.48 @ 25°C 0.00025 @ 25°C 0.0007 @ 50°C 5 @ 25°C
No. 7 #5011 5@ 125°C 0.84 @ 75°C  0.53 @ 75°C

0.81 @ 125°C  0.57 @ 125°C

Silicone Oil -40°C (v) ** 130°C (fl, cc) 133°C 5@ 25°C 0.92 @ 25°C 0.4 0.00028 @ 25°C 0.00105 1000 @ 25°C
Type 200.05 10 @ 150°C
#5010
Silicone Oil -30°C (v) ** 209°C (fl, cc) 211°C 10 @ 25°C 0.934 @ 25°C  0.43 @ 40°C  0.00032 @ 25°C 0.00108 1000 @ 25°C
Type 200.10 3 @ 135°C 0.45 @ 100°C 50 @ 150°C
#5012 0.482 @ 200°C
Silicone Oil 10°C (v) 230°C (fl, cc) 232°C 20 @ 25°C 0.949 @ 25°C  0.370 @ 40°C  0.00034 @ 25°C 0.00107 1000 @ 25°C
Type 200.20 0.393 @ 100°C 50 @ 150°C
#5013 0.420 @ 200°C
Silicone Oil 30°C (v) 278°C (fl, cc) 280°C 50 @ 25°C 0.96 @ 25°C 0.4 0.00037 @ 25°C 0.00104 1000 @ 25°C
Type 200.50 50 @ 150°C
#5014
Silicone Oil 70°C (v) 230°C (fl, cc) 232°C 50 @ 70°C 1.07 @ 25°C  0.358 @ 40°C  0.00035 @ 25°C 0.00075 100 @ 25°C
Type 550 300°C (fl, oc) 10 @ 104°C 0.386 @ 100°C 1@ 150°C
#5016 0.433 @ 200°C
Silicone Oil 80°C (v) 300°C (fl, oc) 302°C 50 @ 80°C 111 @ 25°C 0.363 @ 40°C 0.00035 @ 25°C 0.00077 100 @ 25°C
Type 710 7 @ 204°C 0.454 @ 100°C 1 @ 150°C
#5017 0.505 @ 200°C
Silicone Oil 66°C (v) 313°C (fl, oc) 315°C 50 @ 66°C 0.96 @ 25°C  0.34 @ 100°C  0.0003 0.00095 100 @ 25°C
Type 210-H 14 @ 204°C 1@ 150°C
Heat Transfer  180°C (fr) 550°C NONE 34 @ 150°C 2.0 @ 150°C 0.33 0.0014 0.00041 1.7 Q/em?
Salt #5001 6.5 @ 300°C 1.9 @ 300°C

24 @ 500°C 1.7 @ 500°C
*Limiting Factors — b — boiling point e — high evaporation fl —flash point fr — freeze point v — viscosity — Flash point test oc = open cup cc = closed cup
**Very low water solubility, ice will form as a slush from condensation below freezing.

8-1.eps
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PUCyHOK 6. inarpamMMa pas/InuHbIX YXMAKOCTEN AN BaHHbI

82.11.2 O gnarpamme

[varpamma paboumx XWMAKOCTEN HarnsagHo OEMOHCTPUPYET HEKOTOPbIE BaXXHblE
KauecTBa MOKa3aHHbIX XXMAKOCTEN.

TemnepaTypHbIii AvanasoH: TeMnepaTypHas LiKana NpuBeaeHa B rpaaycax
Llenbcus. O6LmiA AManasoH NpUMEHEHUS XXMAKOCTEN NoKasaH B Buae
3aTEMHEHHBIX YYaCTKOB. B uncne oTobpa)aeMbix prU3NUECKMX BENNUMH TOUKA
3aCTbiBaHWSA, TOUKA 3aMEP3aHMs, CYLLIECTBEHHbIE TOUKM BSA3KOCTM, TOUKA
BOCM/IAMEHEHMSI, TOYKA KUMEHUS U HEKOTOpbIE Apyrue.

Touka 3aMep3aHua: Touka 3aMep3aHnss — 3TO OYEBUOHOE OrpaHUYeHne no
nepeMelmnBaHnio XnAKon cpeapl. Mo Mepe NpUbNMXKEHNs K TOUKe 3aMep3aHus
orpaHMunTenbHbIM (hakTOpPOM MOXET CTaTb U BA3KOCTb.

8-8
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8.3 [lepemeimBarne

8.3

Touka 3acTblBaHMS: DTa TOUKA NOKa3biBAET npeaen NpUMeHMMOCTU XXUOKOCTH.

BaskocTb: NokasaHbl TOYKWM, COOTBETCTBYOLWME 3HAUYeHNsIMM Ba3kocTn 50 n 10
caHTUCTOKC. Koraa BsA3KOCTb CTaHOBUTCS 60nblie 50 CAaHTUCTOK,
nepeMeLLMBaHNS 3aTPYAHSETCS HAaCTOMIbKO, YTO XKMAKOCTb CTAHOBUTCS
HenpuMeHUMoN Ans BaHH. Koraa BA3KOCTb CTaHOBUTCS 6onblie 50 caHTUCTOKC,
nepeMelLMBaHne 3aTpyaHSETCS HAaCTOMbKO, YTO XXMAKOCTb CTAHOBUTCS
HeMnpuUMeHUMoN ANs BaHH. ONTMMabHOE 3HAaUYEHNE BA3KOCTU HE [10/1KHO
npesbIwaTh 10 CAHTUCTOKC.

Touka ucnapexusi: CneayeT UCronb3oBaTh BLITSXHOM Konnak. [JaHHas Touka
ABNAETCSH O4YE€Hb CYObLEKTUBHOM, OHa 3aBUCUT OT JINYHOW NEPEHOCMMOCTHU
Pa3/IMYHbIX 3aMaxoB, OT NJIOTHOCTM 3aKPbITUS BaHHbI, N/IOWWAAN NOBEPXHOCTU
YXWIKOCTM B BAHHOW, pa3Mepa MU BEHTUNSALUM NOMELLEHUS, B KOTOPOM
YCTaHOBJIEHa BaHHA, N MHOXECTBA ApYrux ycnosuid. MpeanonaraeTcs, YTo B
3TOM TOYKE KpbILIKA BaHHbI 3aKpbiTa. 3TO 06CTOATENLCTBO PEryInpyeTcs
NMONIUTUKON KOMMaHWUW.

Touyka BOCM/IaMeHeHUs: ToUKa, B KOTOPOI MOXET NPOU30NTM BOCM/ITAMEHEHMWE
XXNAKOCTW. ITa TOYKa MOXeT bblTb 0OTOOpaXkeHa Kak Ans 3aMKHYyToro obbema,
TaK U ANs OTKPbITON eMKoCcTU. CM. 06CY)KAEHNE TOUYKN BOCMIAMEHEHUS B
pa3aene 8.2.8 "be3onacHoCTb".

Touka KuneHus: B ToUuKke KUNEHMS XKMAKOCTU MM OKOMO Hee Ype3BblYaliHO
CNOXHO NnoaAepXaTb CTabunbHOCTb TeMnepaTypbl. CyLLECTBEHHO YCUTMBAETCS
ncnapexue unu asiMnenne. CylecTBEHHO YCUTMBAETCS UCMAPEHNE UK
3aAbIMyieHne. M3-3a MHTEHCMBHOMO MCMapeHns paboyel XXMAKOCTU Anst
noAAEPXKaHUS NMOCTOSIHHOW TeMMepaTypbl MOXET NoTpeboBaTbcs 60sbLLOE
KONMYeCTBO Tenna.

PaznoxeHue: TemnepaTypa XMUAKOCTU MOXET AOCTUrHYTb TOUKU, FAe
HAUYMHAETCS € XMMUYECKUI pacnad. PasnoxeHune: TeMnepaTypa XuakocTu
MOXXET AOCTUIHYTb TOYKW, Fle HAUMHAETCS ee XMMUYECKUI pacnad. JanbHenwee
MOBbILLEHME TEMMEPATYPLI MOXET YCKOPUTb MPOLIECC pacnaja A0 OMacHoro
COCTOSIHUSI UNTN MOTEPY MOJIE3HBIX CBOWCTB.

lTepemewnBarmne

MepeMelumBaHMe paboyer XUAKOCTU OUYeHb BaXHO ANs CTabunmsaumm
TemnepaTypbl. [lepen BbINOMHEHWEM U3MEPEHUIA BCEeraa NpoBepsiiTe, YTo6bI
BaHHa NepeMelLMBasna XWUAKOCTb. 18 CO3AaHMSt paBHOMEPHOIO TeMMNepaTypHOro
Mons ¥ NOBbIWEHNS AMHAMUKU NEPEXOAHbIX MPOLIECCOB XMAKOCTb A0/HKHA
XOpOLLO NepeMeLunBaThcs. MepeMelumBaTenb HaCTPOEH Ha ONTUMANbHYIO
NpoV3BOAMTENBHOCTb. B Tabnuue 4 nokasaHbl HOMUHasbHbIE NapaMeTpbl
ABUraTens nepemMeLunBaTens Ans pasnnyHbIX XUAKOCTEN.

MpuMeyaHme: ecny BaHHa UCMONb3yeTCs NpU U3BNEYEHHOM Hacaake Wwyna, To
XapaKTepUCTUKW ABUraTens rnepeMelumsaTens A0/KHbI ObITb U3MEHEHbl TakuM
06pazoM, YTo6bl B XXMAKOCTU MOXHO 6bIN0 YBUAETb HEBOMbLIOE BUXPEBOE
ABwvxeHuve. Ecnv Boda cMelumBaeTCs C Mac/ioM Npu TemnepaTtype,
npesbilatowert 90°C, BaHHa Ha4YHET nepekunaTb.

8-9
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A\lMNpeaynpexaeHue
He cmewmBaiiTe Boay U Macno, ecnm TeMnepartypa
npesbiwaeTt 90 C

Ta6nuua 4. HoMMHasbHbIE XapaKTEPUCTUKKN ABUraTens nepeMelunBaTesns Ass pa3iMyHbIX

XunpaKocTei
Touka XapaKkTepucTuku
XunpkocTtb KMneHus /BocnjiaMeHe ABurarens Temnepartyp
HUS nepemMewmBaTens
25 °Cto 80 °C
OncTunnuposaHHas 100 °C 15
BOAA/3TUNEHMIMKONb (77 °Fto 176 °F)
80 °Cto 140 °C
200.10 HedTb 165 °C 25
(176 °F to 284 °F
130 °C to 200 °C
200.20 HedTb 133 °C 20
(266 °F to 392 °F)

8-3.eps

8.4 [Muranmne

DNeKTponuTaHne Ha BaHHY NOAAETCS OT CEeTU NMUTaHMS NepeMeHHOoro ToKa Yepes
bunbTp, KOTOPLIN CPE3aET NUKM HaNPSXKEHWS, HE MO3BONSS UM BIMSTbL Ha
Aapyroe obopyaoBaHuve. nsi AONONHUTENBHOW MHMOPMaLMK NO 3NEKTPONUTAHUIO
cM. Pazgen 3.1 "TexHunuyeckme xapakTepuctuku".

[ns BKIIOYEHMS BaHHbI NepeBeauTe nepeksovaTesb NMTaHUA Ha NaHenu
ynpasrieHus B nonoxeHwe BKJ1. [Npun 3TOM BkIovaeTca agBuraTesb
nepeMellnBaTens, CBETOANOAHbIN AMCMEN HAUYMHAET NOKa3biBaTb TEMMEpPATYpy
BaHHbI. HarpeaTenb BktounTcs 1 byaet pabotatb 40 Tex nop, noka
TeMrnepaTypa BaHHbl HE AOCTUIHET 3aaHHOrO 3HayYeHus.

Mpu BKIOUYEHMM NpMbOpa Ha AMCIIee Ha NAHENW YNpaBieHMsl KpaTKOBPEMEHHO
0TO6PA3NTCA YeTbIpEX3HAYHOE YMCI0. DTO YMCI0 NMOKA3bIBAET KOIMYECTBO Pas,
Korga BaHHy BKtovanu. Takxke Ha KOpoTKoe BpeMsl 0TobpaXkatoTcs AaHHble 06
annapaTHoOM KOH(Urypaunmn KOHTponnepa. 3TU AaHHble B HEKOTOPbIX
obcToATeNbCTBAX UCMONb3YETCS ANS ANArHOCTUKM.

8.5 HarpeBaresp

MOLLHOCTb AN BaHHbI TOYHO PEryNMpyeTCcst C MOMOLLbIO perynsitopa
TemnepaTypbl, YTO6bI NOAAEPXMBATb B BAHHE MOCTOSIHHYIO TEMMepaTypy.
MOLLHOCTb HarpeBaHUs YNpaBiseTcs NepUOANYECKUM BKITIOUYEHWUEM WU
BbIK/IIOYEHWEM HArpeBaTens Npu NOMOLUM NONYNPOBOAHUKOBOrO pese Ha
onpeaeneHHble Nepuoabl BpEMEHMW.

8.6 CnnB XNGKOCTH

Xungkoctb 13 npubopa 6102 MoxeT 6bITb C/IMTA NYTEM NAOTHOMO 3aBMHYMBAHUS
KPbILKX ANs TPAHCMNOPTMPOBKWU/3aNIMBKN HA BEPXHIOKD YACTb BaHHbI U 3a/IMBKU
XXMAKOCTN B COOTBETCTBYIOLLMIN KOHTENHEP.
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8.7 TepMOKoHTpOsIIED

8.7 TepMoKOHTpoOJ/1EP

PerynupoBka TeMnepaTypbl BaHHbl OCYLLECTBASETCS MPY NMOMOLUN YHUKANbHOIO
rmbpuaHoro undpoBoro/aHanoroBoro KOHTponsnepa Temnepatypsbl Hart Scientific.
KoHTponnep obecneymBaeT XXeCTKUIN KOHTPO/b CTabuUNbHOCTU, XapaKTepHbIA Ans
QHanoroBbIX KOHTPONEPOB, a Takke obnagaeT rmbkoCTbio U
NporpaMMmMpyeMocCTbio LM pOBOro KOHTponnepa.

TeMnepaTypa BaHHbl OTCNIEXMBAETCA NPU NOMOLLM NAATUHOBOMO
TEPMOPE3NCTOPa B YNpaBnstoWeM Lyne. CUrHan anekTpoHHbLIM 06pa3oM
CPaBHMBAETCS C 3anporpaMMMPOBAHHbLIM 3TAJIOHHbIM CUFHANIOM, YCUIMBAETCS, a
3aTeM nepeaaeTcs B LENb LWMPOTHO-UMMYIbCHOMO MOAYNATOPA, KOTOPbI
ynpaBnsieT KOJIMYECTBOM TEMOBON MOLLHOCTH, NOAABAaEMOMN Ha HarpeBaTesb
BaHHbI.

BaHHa ynpaBnsieMa TObKO B TOM AMana3oHe TeMMepaTyp, KOTopble AaHbl B
TEXHUYECKOM cneundmkaumn. BaHHa ynpaBnseTcs TobKO B TOM Avana3oHe
TeMnepaTyp, KOTOpbIi MPUBOANUTCA B TEXHUYECKON crieundurkaumm. Ans 3awmsl
OT OTKa3a TBEPAOTENbHbIX pene v Apyrux NoOBpeXAeHUA Lenu
6MMeTanIMYeCKUi BbIKIOYaTENb aBTOMATUUYECKM OTKITHOYAET HarpeBaTeslb, eCu
BOPYr TEMNepaTypa BaHHbI MPEBLICUT MaKCUMasbHYIO TEMNepaTypy.

KoHTponnep no3BonsieT onepaTopy C BbICOKON TOYHOCTbIO BbICTaBNSATh
TemMnepaTypy BaHHbI, HACTpamMBaTb Npeaen NponopLUUOHANbHOCTH, OTCIEXNBATb
NnoJaBaeMyto Ha HarpeBaTeslb MOLHOCTb, MPOrpaMMUPOBaTh HACTPOMKK
KOHTponnepa n napameTpbl Kannmbposku. KoHTponnep MoxeT pabotaTb B ABYX
TemnepaTypHbIX WKanax — ®apuHruta v Llenbcuns. YnpaeneHne KOHTPOInepoM
MPOM3BOANTCS C NepeaHeN NaHeNN ynpaBieHNs Npu NMOMOLLM YETbIpeX
KHOMOYHbIX NepekYaTenen n uMdpoBoro CBETOANOAHOMO AUCTNIES.
KoHTponnep o6opyaoBaH nocneaoBaTeNbHbIM LNMGPOBLIM MHTepdelicoM RS-232,
npeaHa3HadYeHHbIM ANs ANCTAHUMOHHOrO yrnpasieHus. YnpasneHvue
KOHTPOJ/I/IEPOM C NepeaHeN NaHenu ynpaeieHust paccMoTpeHo B Pasaene 9.
YnpaeneHue yepes undpoBoi nHTepdeic onncaHo B pasgene 10.

Korga B KOHTponnepe 3a4aeTcs HoBasi KOHTPOSIbHAs TeMnepaTypa, BaHHA
HaAYMHAET HarpeBaTbCsl UM OXNaXAaTbCsl 40 HOBOWM TeMnepaTypbl. Mo
AOCTVMXXEHMM 3TOW HOBOM TeMnepaTypbl BaHHE, Kak npaBuo, TpebyeTca ele 15-
20 MUHYT Ha BblpaBHMBaHWE U CTabunmsaumio TemnepaTypsbl. [pn 3TOM MOXeT
6bITb HE6ONbLLOE MpeBbILEHNE N HEAOrPEB.

8-11
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9.1

l1aBsa 9
IKcriziyaraynsi KOHTpoJisiepa

B AaHHoO rnaBe nNpuBeAeHO NoapobHOE OnmMcaHMe 3KCMyaTaumm KOHTposepa
TemnepaTypbl KanM6pPOBOYHON BaHHbI C MOMOLLbIO NepeaHen NaHem
ynpasneHus. C NoMoLLbio NepeksitoyaTeneil U CBETOAUOAHbBIX MHANKATOPOB Ha
nepeaHel NaHenu ynpaeneHus nosib30BaTelb MOXET OTC/IEXMBATb U 3a4aBaTb
TemnepaTypy 6okca B rpagycax C unu F, oTCnexmBaTb BbIXOAHYIO MOLHOCTb
HarpeeaTens, perynMpoBaTh A1anasoH NponopLMoHanbHOCTV KOHTposiepa U
NporpamMMMpoBaTh NapaMeTpbl KaNMB6PoBKK, paboune napamMeTpbl 1
KOHdUrypaumio nocneaoBaTensHoro nHTepdelica. enctane GyHKUMiA U
napaMeTpbl NoKasaHbl Ha AMarpamme, puc. 7. Ans cnpaBku AnarpamMmy MOXHO
CKOMUPOBATb.

B cneaytowem ob63ope KHoMnku ¢ Hagnucammn "SET" (3apats), "UP" (Beepx),
"DOWN" (BHu3) 1 "EXIT" (Bbixoa) 0603Ha4aloT KHOMKY Ha NMaHenu, a 3HavyeHus,
obBeieHHble NYHKTMPOM, COOTBETCTBYIOT MOKa3aHMsAM Ha aucrninee. O6bacHeHus
(PYyHKLMIA KHOMOK MM MOKa3aHMIM MHAMKATOpa NpYBEAEHb! CNpaBa OT KaXaou
KHOMKKN MM 0TOHpaXKaeMoro 3Ha4eHus.

Temneparypa nosocru

LindpoBsoli cBeTOANOAHBIN AUCMINEN Ha NepeaHeN NaHenu obecneynBaeT
oTobpaxkeHune akTnyeckon TemMnepaTypbl 6okca. ITO 3HaYEeHNe TeMnepaTypbl,
Kak npaBuno, oTobpaxaeTca Ha avcnnee. EaHMUbI 3HayeHust TemnepaTypbl, C
nnu F, oTobpaxatoTtcs cnpasa. Hanpumep:

1
(HHHH ! Temnepatypa 6okca B rpagycax Llenbcusi

®yHKUMS 0TOBpaXKeHUst TeMnepaTypbl AOCTYMNHa M3 Nto601 Apyroin yHKUUK
HaXxaTueM 1 yaepxxaHveM kHornku "EXIT" (Bbixog).

9.2 3apgaHHas temneparypa

3afaHHbI NapaMeTp TeMnepaTypbl MOXXHO YCTaHOBWUTL B Nt060e 3HaYeHne B
[AManasoHe M C paspeLlleHneM cornacHo cneundukaumaM. Cneayet cobnoaaTb
OCTOPOXXHOCTb M He MpeBbiaTh MaKCMMasnbHy0 AOMYCTUMYIO TeMNepaTypHYLO
noboro npmbopa, BCTaBNEHHOro B MNOMOCTb.

3afaHvie TeMnepaTypbl BKIHOYAET BbIGOP 3alaHHOW TEMMEPaTypbl U PEryIMPOBKY
3a/1aHHOMO 3HAYeEHWsI.

9-1
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9.2.1 [Iporpammupyempie 3HaYEHNS
KoHTponnep xpaHuT B NamMaTn 8 NporpaMMmMpyeMbIX NapaMeTpoB TemnepaTypbl.
3afaHHble napamMeTpbl MOXHO 6bICTPO BbI3BaTb, YTOObLI YA0OOHO HACTPOUTL Ha
paHee 3anporpaMMMpPOBaHHbIN NapaMeTp TeMMepaTypbl.

YTtobbl 3a4aTb TEMMNEpATYPY, CHayana HyXHO BblibpaTb siueiky namstu. Joctyn K
3TON (YHKUMM OCyLLECTBNSETCS U3 DYHKLUMM ANCnes TemMnepaTypbl HaXXaTUeM
KHonku "SET" (3apaath). KonnyecTBo MCNosb3yeMblX SUeek namsaTu
oTobpaXkaeTcs B IEBOM YacTu



Skcnniyarayns KOHTpoJiepa
9.2 33f[aHHas remneparypa

9

OTo6pakaemasi

> ‘ TeMmnepartypa

» BBepx

( Bbi6paTh 3ajJaHHYIO TOUKY )

( O'rperynupt_la_gaw 3alaHHy0 )

( EAnHULbI n3MepeHus °C /“F)

Y

( CKaHMpOBaHWE BKJ1/BbIK/ )

A 4
( CKOpPOCTb CKaHMPOBaHUS )

Ti

(nepemmqa'renb Maysa Aucnneit PemuM)

Py

+ [Borcon)

MuTtanne gucnnes

3apath AManasoH

)

)

NpONoOpLUMUOHANIbHOCTH
4—( Mpepoxpanutens
[ MeH10 KoH(Urypaummn

)

#

H

TekcT MeHIo:

HaxmuTe kHonky "SET" (3agath), YTo6b!
NPONNCTaTh MEHIO U 3a/iaTh 3HaueHe napameTpa.

BbicTpo HaxkmuTe kHonky "EXIT" (Bbixoa), 4To6bl
nponycTuTh NapamMeTp 6e3 coxpaHeHUs 3HaueHns
napametpa.

Yaepxusaiite kHonky "EXIT" (Bbixoa) Ans BbixoAa
13 MEHIO 1 0TOBpaXeH!s TeMnepaTypbl.

A

MeHio
IKCIUTYaTaLUMOHHBIX
napamerpos

MeHio
nocneposaresibHOro
uHTepdeiica

CkopocTb
nepepaum
AaHHbIX

CKOpOCTb
nepeMewmsaHmnsa

OTperynmposaTtb OTperynupoBaTtb
Pc%pogn CkopocTb
nepeMelLnBaHns nepepaumn

AaHHbIX

Yacrora
AMCKpeTU3auum

OTperynvpoBaTb
Yacrora
AVCKpeTM3auumn

BepxHuii
npepen

OTperynuposatb
BepxHuun
npepen

MNMpepoxpauutenns
C6poc

LynneKkcHbii
pexum

OTperynuposaTtb
[ynneKcHbli
pexum

MNMepesop
CTpoKM

OtperynuposaTtb
MepeBop
CTPOKM

OTperynupoBaTb
Mpepoxpanutens
C6poc

~

09.107090)Ad "WD *YMHOhBHE SUMEMUH SLUBHOW D

MTe HUKAKME 3HAYEeHU. CM. PyKOBO/CTBO

He meHs

OTtperynuposaTtb
200 ConpoTtuBneHue

9-1.eps

PucyHok 7. dkcnnyaTauMoHHas 6/10K-CxeMa KOHTpoJIiepa
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922

avcnnes, n Takke otobpa)kaeTcs Tekyllee BblbpaHHOE 3HauYeHne TemnepaTypbl.
PrcyHOK 7 DkcnnyaTaumoHHas 61ok-cxeMa KOHTposepa

1
([HETHHE | TemnepaTypa nonoctu B rpagycax Lienbcus

Y. 12S. ! HoBoe 3HaueHMe B Auyelnke namaTu 4 pasHo 125°C

Haxxmute "SET" (3apaTb) Ans npveMa HOBOMo napameTpa M A0CTyna K
3a@HHOMY 3HaYeHMIO.
SET y
MpyHATL BbI6paHHLIM NapaMeTp NamMaTH

JagaHHoe 3HaYeHne

3aAaHHOe 3Ha4YeHne MOXHO M3MeHUTb nocne Bblbopa 3a4aHHOMO NapaMeTpa
namsITM U HaxxaTust KHonku "SET" (3apath).

Y s JI 3agaHHoe 3HayeHue a4elikn 4 B °C

Ecnu 3apaHHOe 3HaueHne BepHo, yaepxusanTe "EXIT" (Bbixoa), 4To6bl
BO306HOBUTbL OTOBpaXkeHne TemnepaTypbl nonoctn. Haxmvute "UP" (BeBepx) nnu
"DOWN" (BHU3), 4TObObI MU3MEHUTb 3TO 3HaYEHMe.

1
12500 JI HoBoe 3agaHHoe 3HaveHue

Koraa Tpebyemoe 3HaueHne AoCTUrHyTO, HaxkmuTe "SET" (3aaathb), UTobbI
MPUHATL HOBOE 3HAYeHWe M NOyYUTb JOCTYN K BbIGOpY eanHuL TeMnepaTypbl.
Mpn HaxxaTum kHonkm "EXIT" (Bbixoa) BMecTo "SET" (3aaathb) niobble
Npou3BeAeHHbIE U3MEHEHUSI HE COXPAHSIOTCS.

F

SET
2 MpUHATL HOBOE 3a1JaHHOE 3HAYeHNE
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9.3 CkaHupoBaHue

9

9.2.3 EgnHNLbI TEMNEPATYPHOH LUKAJIbI

Monb3oBaTeslb MOXKET 3afaTb €ANHMULbI TEMMNEPATYPHON LWKaNbl KOHTpOiepa —
B rpaaycax Llenbcusi (°C) nnun ®aperrenta (°F). BbibpaHHble eanHULbI
NCNONb3yIOTCS Ans 0TObpaXkeHWs TeMnepaTypbl BaHHbI, 33AaHHOMO 3HAYEHUS U
npeaena NponopLMOHaNbHOCTH.

HaxxmuTe kHonky "SET" (3apaTb) nocne perynnpoBkK 3a4aHHOr0 3Ha4YeHUs Ans
N3MEHEHNS eAMHUL, OTOBPaXKEHMS.

1
Un=_( JI BblbpaHHble B AaHHbI MOMEHT €ANHULIbI

1
Un=F JI Bbl6paHbl HOBbIE €AUHMLIbI U3MEPEHUS

9.3 CxaHupoBaHune

9.3.1

CKOpOCTb CKaHMPOBAHUSI MOXET 6bITb HACTPOEHA W 3a4€MCTBOBaHa TakK, YTobbI
MpU U3MEHEHMW 3a4aHHOM0 3HAYEHUS] BaHHA Harpesanacb Uav oxnaxaanacb C
YKa3aHHOWM CKOPOCTbto (rpaAlycoB B MMHYTY) [0 TEX NOp, Noka He byaeT
[OCTUIHYTO HOBOE 3ajaHHOe 3HayeHue. Mpu OTKIIOYEHHOM CKaHMPOBAHMKN BaHHA
HarpeBaeTCs U OXNAXAAETCA C MAaKCUMalbHO BO3MOXXHOW CKOPOCTbHO.

YnpassieHne ckaHnpoBaHNEM

CKaHMpOBaHWe YNpaBnseTcs BKIOUYEHUEM [ BbIK/TOUEHMEM YHKLIUM
CKQHMPOBaHMSI, KOTopasi 0TOBpaXKaeTcsl B IMIAaBHOM MeHI0 Mocsie hyHKUMUK
3a/laHnsi TEMMNEePaTypbl YCTaBKy.

1
Sc =0FF | ®yHKUMS! CKaHMPOBAHNS OTKJTIOYEHa

Haxxmute kHonky "UP" (Beepx) unn "DOWN" (BHM3), 4TObbI BKIOUUTDL UK
BbIKNIOYNTb DYHKLMN CKaHNMPOBaHUSI.

1
Sc=0n I ®YHKUMS CKAHMPOBaHMSA BK/OYEHA
Haxxmute "SET" (3apatb), YTOObI NPUHSATL TEKYLLYIO HAaCTPOMKY M NPOAO/IKUTD.

(4

SET MNpuHATL HaCTpOﬁKy CKaHUpoBaHWUA
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9.3.2 CKOpOCTb CKaHMUPOBaHHS

Cnepytowen yHKUMEN B rNaBHOM MEHIO SIBNISIETCS CKOPOCTb CKaHWPOBaHWS.
CKOpOCTb CKaHMpOBaHUS1 MOXeT bbITb 3aAaHa B AnanasoHe oT 1 o 99,9°C/MuH.
MakcmmanbHas CKOpOCTb CKaHMPOBaHUS, OAHAKO, (DakTUYeCKn orpaHuyeHa
€CTECTBEHHOM CKOPOCTbIO HarpeBaHUsi U OXNaxaeHns npubopa. 3Ta CKOPOCTb
yacTto MeHbLle 100°C/MUH, 0COBEHHO MpU OXNAXAEHUMN.

®YHKUMSI CKOPOCTU CKaHMPOBaHMs 0TOBpaXkaeTcs B rMaBHOM MEHI0 Mocne
ynpaeneHust pyHKUNEN ckaHMpoBaHmMsl. CKOPOCTb CKaHUPOBaHWSI U3MEpSIETCA B
rpaaycax Llenbcusi B MUHYTY.

5= 100 ! CkopocTb ckaHupoBaHus B °C/MUHYTa

1
5= 20 JI HoBasi ckopocTb CkaHWpPOBaHUS

Haxxmute "SET" (3aaaTb), UTObbI NPUHATL TEKYLLYIO CKOPOCTb CKAHMPOBAHUS U
NPOAOIIKUTb.

(4

SETY MpuHaTh ckopocTb ckaHMpoBaHMA

9.4 YaepxaHne teMnepartypbl Ha gNcCnyiee

Mpunbop 6102 nmeeT PYHKUMIO yaep)KaHUS AUCNNes, KoTopas No3BONseT
MCNONb30BaTb BHELLHMI NepekoYaTenb, YTobbl 3ab10KMpoBaThb NOKa3aHus
TeMnepaTypbl Ha AUCMIee U NPUOCTAHOBUTb CKAHUPOBAHWE 3aJlaHHbIX 3HAUYEHWN.
OTO NonesHo AN TECTUPOBaHMS TEMOBbIX pene u Bbik/oyaTenen. B gaHHOM
pasgesne onucaHbl PyHKUMK, NpeaHa3HaYeHHble AN ynpaBneHns yHKUmnen
yAepXXaHus TemnepaTypbl. Huxe npvBeaeH npuMep, NokasbiBalOWMA, Kak
HacCTpOUTb M UCMOMb30BaTb MYHKUNN yaepXXaHUs AN NPOBEPKM
nepeknoyaTens.

9.4.1 [ncnne#n yaepxxaHns remneparypsl

[ns BKAOYEHUS PYHKUUKN YAEpXKaHUS AOCTAaTOYHO HaXkaTb Ha KHonky "UP"
(BBepx) BoO BpeMsi 0TObpaxkeHMsi TeMnepaTypbl. Avcnnen noaaepXxaHus
TeMmnepaTypbl MOKa3bIBaeT yAepXXaHHOE 3Ha4YeHe TeMnepaTypbl B NPaBoM YacTu
N COCTOSIHME nepekntovaTens — B neBoi. CocTosiHme "c" 03HavaeT, YTo
nepeksoyaTenb 3aMKHYT, @ «0» - pa3oMKHYT. CocTosiHne byaeT Muratb, ecnv
nepeksoyaTenb HaxoanTcs B paboyem cocTosiHum (B NPOTUBOMOIOXHOCTb
HOpPMasibHOMY MOMIOXEHMIO). YAep)KaHHas TeMnepaTypa NoKa3blBaeT, Kakow
6bln1a TeMnepaTypa NonoCT! B TOT MOMEHT, KOrAa NosoXeHWe nepektoyaTens
N3MEHWI0Cb OT HOpMasbHOro A0 paboyero. Koraa nepekntoyatesib HAXoAMTCS B
HOPMasibHOM MOMIOXXEHMW, 3HAUYEHME YaEPXXaHHON TeMnepaTypbl byaeT
COOTBETCTBOBaTb TeMMepaType NOMOCTy.



Skcnniyarayns KOHTpoJiepa
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9.4.2

9.4.3

9.4.4

Ecnmn dyHKUMS ynpaBneHust CKaHUPOBaHUEM OTK/IIOUYEHA W UCMOMb3YeTCS
JAUCNNeN TeMnepaTypbl yaep)XaHus, To TemnepaTypa, npu KOTopoW

AKTUBUPYETCA NEPEKN0YaTEb, HE B/IMAET Ha 3alaHHOE 3HAYEHNE TEMNEPATYPbI.

OpHako ecnu hyHKUUS YrpaBNeHUsl CKaHUPOBAHWEM BKJIIOUMEHA M MCMOSb3YeTcs
JAUCnNeln TeMnepaTypbl yaep)XaHus, To TemnepaTypa, npu KOTopoW
AKTUBUPYETCS NEpeEK/oYaTeSNb, COXPAHSIETCA B KQYeCTBE HOBOMO 3a/laHHOMO
3HayeHnsa TemMnepaTypbl.

®YHKLUMOHMPOBAHME AUCNIES TeMMepaTypbl YAEPXKAHUS ONMUCAHO HUXKE.

14350( | OtobparkeHne TeMnepaTypbl Noa0CTH

1
c 448 | CocTosiHMEe nepeknyaTens u TeMnepatypa yaepXXaHust

[ns Bo3BpaTa K 0TO6pa)KeHN0 HOpPMasbHOM TEMMNEPATYPbl MOMOCTU HAXKMUTE
"DOWN" (BHu3).

Hacrpovika pexxmnma

®yHKUMA yaep)xaHus Bceraa paboTaeT B aBTOMaTUYECKOM pexnme. B 3Tom
peXXMMe HOpMasibHOE MOJIOXKEHME YCTAHOB/IEHO B IIO60M MOMOXKEHUN
nepeksoyaTens Npu NSMeHeHU 3a4aHHOMO 3Ha4veHus. Hanpumep, ecnu
nepeksoyaTenb B HacTosILLEee BpeMS] pa30OMKHYT NPy U3MEHEHWUM 3a4aHHOro
3Ha4yeHuWs, TO 3aMKHYTOE MOSIOXKEHNE CTAHOBUTCS HOBbIM PaboynMM MOMOXKEHMEM.
HopmanbHoe nono)eHne yCTaHaBAMBAETCS aBTOMaTUYECKN NPY HaIM4ymm
noboro us cneayrowmx ycnosuin: (1) BbibpaHo HOBOE 3al@HHOE 3HayeHue, (2)
3afaHHOe 3HayeHne n3MeHeHo, (3) HoBOe 3afaHHOEe 3HAaYeHMe YCTAHOB/IEHO
yepes KaHasnbl CBSA3N.

lpoBogka nepexsiroyaresis

TennoBoe pene unu BbiK/oYaTeNb MOAK/OYEH K ABYM K/leMMaM Ha 3aaHew
naHenu Micro-Bath ¢ Hagnuceto "DISPLAY HOLD" (YaepxaHue aucnnes).
MNpoBoaa nepekntoyaTens MoryT 6biTb COeAMHEHbI C KneMMaMn obbiM
cnocoboM. BHyTpu npubopa YepHas kneMma nogkntoyeHa K 3emse. KpacHas
K/ieMMa noacoefmHeHa K HanpshkeHuio 5 B uepes pesnctop mMowHocTbio 100
KBT. KanmbpoBLMK M3MepsieT HanpshkeHWe Ha KpacHOW KneMMe, Npu 3TOM OH
pacrno3HaeT HanpshkeHne paBHoe 5 B B KayecTBe pa3oOMKHYTOr0 COCTOSIHUS, a
HanpsbkeHne 0 B — B kayecTBe 3aMKHYTOrO.

TMpumep TecrupoBaHus NEPEK/IFIOYATENSA

B 3TOM pasgene onucaHbl BO3MOXXHOCTU MPUMEHEHUS PYHKLMK YAepXKaHS
TemnepaTypbl, @ TakXKe HAaCTPOMKKM M 3KCMyaTaumm npubopa.

MpeanonoXxuM, 4To y Bac €CTb TEMNI0BOM NepekstoyvaTenb, KOTOPbIN
pa3MbikaeTca npu Temnepatype 75 C n 3aMbikaetca npu 50 C. Bbl xoTute
NnpoTecTUpoBaTh nepektovaTenb, YTobbl yBUAETb, HACKOSIbKO TOYHbI 1
NOBTOPSIEMbI €ro AeWCTBUS. [N NPOBEPKMN NepektoyaTenst MOXHO
NCrnonb3oBaTh PYHKUMM yaepXXaHUSa TeMnepaTypbl U CKaHMpOBaHWS. M3mepeHus
MOryT ObITb BbIMOSIHEHbI MYTEM KOHTPOSA Ha AUCNIeEe UK, NPeanoYTUTENbHO,

nyTeM c6opa AaHHbIX C MOMOLLbIO KOMMbOTepa, NOAK/IFOUYEHHOMO K NopTy RS-232.

Ons HaCTpOVIKM TECTUPOBaAHUA BbINOMHUTE Ccneayoume AEUCTBUS.
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1. MoakniounTe NpoBOAa NeEpPEKYATENS K KINEMMaM Ha 3a4Hel naHenun Micro-
Bath n ycTraHoBuTe nepekniovaTens B NOAOCTW.

2. BkntounTe CKaHMPOBaHME 3aflaHHbIX 3HAUYEHWI, YCTAHOBMB (hYHKLMIO
CKAHMpPOBaHMS B NepPBMYHOM MeHio Ha "BKJT" (cM. pasgen 9.3.1).

3. YcTaHoBUTE HEBONbLLYID CKOPOCTb CKaHMpPOBaHUs, Hanpumep, 1,0°C/MUH.
(cm. pasaen 9.3.2). Ecnm CKOpOCTb CKaHMPOBAHWS C/IULLIKOM BbICOKA, 3TO
MOXXET NPUBECTM K NOTEPE TOYHOCTM M3-3a NEPEXOAHBLIX TEMMNEepPaTypPHbIX
rpaaveHToB. ECnm CKOpOCTb CKaHMPOBAHWUS CIMLWIKOM Mana, To TeCTUpOBaHNe
MOXXET NPOANUTLCA A0SblLUE, YeM 3TO HeobxoamMo. Bo3MOXHO, BaM nNpuaeTcs
NO3KCNEPUMEHTMPOBATb, YTOObI ONpeaennTb HanNy4Llyt0 CKOPOCTb
CKaHMPOBaHWS.

4. YcTaHOBUTE MepBOe 3aaHHOE 3HAYEHNE Bbille 0XWAAEMOW BEPXHEN
TeMmnepaTtypbl nepeknovaTens, Hanpumep, 90°C.

5. YCTaHOBWTE B MEHIO MPOrpaMMbl BTOPOE 3alaHHOE 3HaYEHME HIXKe
0XXWNAAEMOWM HUXKHEW TEMMEpaTypbl NepekntoyaTens, Hanpumep, 40°C.

6. Cobepute AaHHblE HA KOMMbIOTEPE, NOAKIKYEHHOM K NopTy RS-232. Cwm.
pasgen 9.11, napaMeTpbl NOCNEA0BATENLHOrO UHTEpdENca, MHCTPYKLUK MO
HacTpolike uHtepdeiica ceasm RS-232.

9.5 [lornosiHnTesIbHOEe MEHFO

9.6

9-8

B AONONHUTENBEHOM MeHI0 cObpaHbl OYHKLIMKM, KOTOPbIE UCMOMb3YIOTCS peXe.
[locTyn K AONONHUTENBHOMY MEHIO OTKPbIBAETCS OAHOBPEMEHHbBIM HAXKaTHeM U
nocneayroLwmM oTnyckaHneM kHonok "SET" (3agatb) n "EXIT" (Bbixoa). MNepsas
(PyHKUMSA B AONONHUTENBHOM MEHI0 — OTOBpaXkeHne MOLLHOCTU HarpesaTens.
(C™m. puc. 7.)

MowHocrTe HarpeBaresisa

KoHTponnep TemnepaTtypbl ynpaBnsieT TeMnepaTypoi bokca, BKIoYas u
BbIK/IlOYas HarpesaTenb. Obwasa nogasaemMas MOLWHOCTb Ha HarpesaTesb
onpegensieTcs paboymm LMKIOM UM OTHOLIEHWEM BPeEMEeHU paboThbl
HarpeBaTens K BpeMeHu NoBTopa LMKNa. 3Has 06beM Harpesa, Nosib30BaTesb
MOXET Y3HaTb, HarpeBaeT N1 KanMbpoBLUMK A0 3aaHHOro 3HaYeHus, oxnaxaaeT
NNu Noaaep>XmMBaeT NOCTOSAHHYO TemnepaTypy. KOHTPOIb MpOLEHTHOro
COOTHOLUEHUS! MOLLYHOCTM HarpesaTens Nno3BOSNUT NOMNb30BaATENO Y3HATb,
HacKoNbKO cTabunbHa TemnepaTypa B NonocTn. Ecnm ctabunbHOCTb ynpasnieHus
BbICOKasi, TO NPOLEHT BpeMeHn paboTbl HarpeBaTens Ao/mKeH KkonebaTbcs B
npeaenax +5% B Te4eHne 0AHON MUHYTBI.

NHanKaTop MOLLHOCTN HarpeeaTens AOCTyNeH BO BTOPOM MeHio. Haxkmute "SET"
(3apaTtb) n "EXIT" (Bbixoa) 0O4HOBPEMEHHO U OTNyCTUTE. MOLWHOCTL HarpeBaTens
oTObpaXkaeTcst B MPOLEHTaX OT MOSIHON MOLLHOCTW.

1
10000C ! TemnepaTypa NosocTu

SET + I:KIII NHOMKaToOp MOLIHOCTW HarpeBaTens HaxoauTcs B
AONONMHUTENNBHOM MEHIO
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9.7 [narna3oH rnpornopunoHaIbHoCTH

:
| Ie0 P JI MOLLHOCTb HarpeBaTensi B NpoueHTax

[lns BbIxoZa M3 BTOPOro MeHI0 yaepxuBaiite kHonky "EXIT" (Bbixoa). Ans
nepexofa K HacTpoike yHKUUM AnanaszoHa NponopLMOHaNbHOCTM BbICTPO
HaxkmMuTe KHonky "EXIT" (Bbixog) wnn "SET" (3apath).

9.7 [Anana3oH rnpornopynoHasibHOCTH

Y nNponopunoHanbHOro KOHTposiepa, yCTaHOB/IEHHOMO B AaHHOM Npubope,
BbIXOA4Has MOLLHOCTb HarpesaTens nponopunoHanbHa Temnepatype 6okca B
OrpaHMYEeHHOM AunanasoHe TemnepaTyp 3a4aHHOro 3Ha4YeHUs. ITOT AManasoH
TemnepaTyp Ha3biBAeTCs AMana3oHOM MPONOpUMOHanbHOCTU. 0 HXKHEN
rpaHuue aAvanasoHa NponopLMoHanbHOCTU MOLWHOCTb HarpeBaTens CocTaBnseT
100%. Mo BepxHel rpaHuLe Anana3oHa NponopLMOHaIbHOCTU MOLLHOCTb
HarpesaTtens coctaBnseT 0%. CnegoBaTenbHO, NPy NOBbILEHUX TeMMNepaTypbl
MOLLHOCTb HarpeBaTensi CHUKAETCH, YTO, COOTBETCTBEHHO, MELLAET CHUKEHUIO
TemnepaTypbl. TakuMm 0bpa3omM, TemnepaTypa Noaaep>XMBAETCA Ha A4OCTAaTOYHO
NMOCTOSAHHOM YpOBHe.

CTabunbHOCTb TEMMEPATYpbl NOIOCTU U BPEMS OTKMKA 3aBUCAT OT LIMPUHBI
AManasoHa NponopLUMoHanbHOCTM. ECn AnanasoH CIMLLKOM LUMPOKUIA,
TemnepaTypa NosoCTU Ype3MepPHO OTKIIOHSIETCS OT 3aZlaHHOr0 3HAYeHMs 13-3a
M3MEHSIIOLLIMXCS BHELLHMX YCIOBUI. TO NPOMCXOAMT M3-3a TOrO, YTO BbIXOAHASA
MOLLIHOCTb MEHSIET TEMMNEPATYPY OYEHb HE3HAUMTENBHO, U KOHTPOJINIEP HE MOXET
a[eKBaTHO CpearnpoBaTb Ha M3MEHSIOLIMECS YC/TOBUSI UM NMOMEXU B CUCTEME.
Ecnu avanasoH NponopuUMOHanbHOCTM CIIULLKOM Y30K, TeMMepaTypa MOXeT
MOHMXXATbCS M MOBBILLATLCA M3-3a M3BLITOYHOWN peakLuny KOHTponiepa Ha
M3MEHEHWs TeMnepaTypbl. /18 AOCTVKEHWUS MAaKCUMANbHO BO3MOXHOM
CTabunbHOCTW AManasoH NPOMNopPLMOHANBHOCTU AO/MKEH BbiTb YCTAHOBMEH HA
ONTUMAsbHYIO LWMPUHY.

LLnpnHa avana3oHa NponopunoHanbHOCTX YCTAHOB/IEHA HA 3aBoje B npejenax
5,0°C. OTa BennunHa MoXeT ObiTb U3MEHEHa NOJIb30BaTENEM, €C/IN OH XO4EeT
ONTUMU3MPOBATb XapaKTEPUCTUKM YNpaBieHus Ans KOHKPETHOro NpUMEHEHUS.

LLInpnHa avana3oHa NponopLUMOHanbHOCTU pPerynmMpyeTcst C nepeaHen naHenu.
LLIMp1HY MOXHO YCTaHOBWUTb Ha AUCKPETHbIE 3HaveHus B rpagycax C unm F B
3aBMCMMOCTM OT BblbpaHHbIX eanHuL. HacTpolika AMana3oHa
NPOMOpLUNOHaNbLHOCTN AOCTYMNHA BO BTOPOM MeHI0. HaxxmuTe kHonky "SET"
(3apatb) 1 "EXIT" (Bbixoa) Ans Bxoaa B AOMNOMHUTENBHOE MEHIO U OTOBpakeHms
MOLLUHOCTM HarpeBaTens. 3ateM HaxmuTe "SET" (3agaTb) Ans gocryna K
AnanasoHy NponopL1OHanbHOCTH.

F -

SEI EXIT
= +

NHanKaTop MOLWHOCTW HarpeBaTens HaxoauTcs B
OONONMHUTENBHOM MEHIO
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9.8

YT06bl M3MEHUTb AMana3oH NPoONOpLMOHANbHOCTK, HaxxmuTe "UP" (Beepx) nnu
"DOWN" (BHu3).

4o ! HacTtpoiika HOBOro AvanasoHa NponopLUnoHanbHOCTH

Y1066l NPUHATL HOBOE 3HaYeHue, HaxxmMuTe KHonky "SET" (3apatb). HaxkmuTe
kHonky "EXIT" (BbIxoa) anst npoaomkeHns paboTbl 6e3 coxpaHeHust HOBOro
3HayeHus.

F

SEl MPUHATL HOBYIO HACTPOIKY AManasoHa nporopLMOHAILHOCTM

OTCeYHOH npegoxpaHnTeslb

B kauecTBe 3almTbl OT HEUCNPABHOCTU 060pyA0BaHMS M OLIMBOK NOSb30BaTENS
B KanmbpaTop BCTPaMBaEeTCs HAaCTpanBaeMbIi NpefoXpaHnUTENb, KOTOPbIN
BbIK/THOYAET HarpeBaTeb, Koraa TeMnepaTypa pesepByapa NpeBbILAET 3afaHHoe
3HauyeHue. ITO 3almLIaeT NpUBOP U LyMbl OT YPE3MEPHO BLICOKUX TEMMEPATYP.
TeMnepaTypa cpabaTbiBaHUSA NpefoXpaHUTeNs 3a4aeTcsl OnepaTopoM C JIMLIEBOM
NaHenu ynpaeBieHnsi KOHTPOJIEPOM.

MNpepoxpanuntens BaHHbl 6102 N0 yMOMYaHWIO HAacTpoeH Ha 225°C.

Ecnu npenoxpaHuTenb cpabaTbiBaeT 13-3a YpE3MEPHO BLICOKUX TEMMEPATYD,
HarpeBaTesb OTK/IOYAETCs U Npubop OCTbIBAET. PesepByap OXNaXaaeTcs [0 Tex
nop, NMoka He [OCTUrHET TeMnepaTypbl HA HECKOJIbKO MPaflyCcoB HUXE, YEM
TemnepaTtypa cpabaTbiBaHWUsA NpefoXpaHnTens. [encTBuS NpeaoxpaHuTens npu
AOCTMXKEHWM 3TOM TOUKM OMNPEAENSIOTCS €ro HaCTPoWKaMm pexuMa paboTsbl.
MpenoxpaHnUTesb MMEET ABa peXxuMa cbpoca — aBTOMATUYECKUIA U pyYHOW. Ecnu
YCTQHOB/IEH aBTOMATUYECKMI COPOC, TO NPeAoXpPaHNUTENb CAMOCTOSITENILHO
cbpocuTcsl, Korga TemnepaTtypa ynaaeT HUXKe TeMnepaTypbl cpabaTbiBaHUS
npenoxXpaHnUTenNs, NO3BOJIMB pe3epByapy CHOBa HayaTb HarpeBaTbcs. Ecniu xe
BbICTaB/IEH PYYHOI PEXMM, TO HarpeBaTe/lb OCTAHETCS BbIK/IIOYEHHBIM 10 TEX
nop, Noka rnoJib30BaTeslb He COPOCUT NPeAOXPaHUTENb BPYYHYIO.

HacTtpoiika npeaena nponopunoHanbHOCT AOCTYMNHA B AOMOMHUTENIbHOM MEHIO.
[ins Bxoaa B AONOSHUTENbHOE MEHIO OAHOBPEMEHHO HaxxmuTe "SET" (3agaThb) U
"EXIT" (Bbixoa). OTObpaxkaeTcs 3Ha4eHne MOLHOCTU HarpesaTens. [Baxabl
Haxxmute "SET" (3apaTb) Ang AocTyna K Bblbopy TemnepaTtypbl cpabaTbiBaHMS
npeaoxpaHuTens.

1
cutout | MwuraeTt "cutout" (npeaoxpaHuTenns), 3aTeM oTobpakaeTcs
—————— ' HacTtpolika
______ 1
oo JI HacTtpolika cpabaTbiBaHUS NpeaoxpaHnUTeNs

M3MeHUTb HAacTpoWKy cpabaTbiBaHMsl NPeAOXPaAHUTENS MOXHO, HaXXMMas Ha
kHorku "UP" (Beepx) vnv "DOWN" (BHuK3).

([HH J| HoBas HacTpoiika cpabaTbiBaHWNS NpeaoxpaHUTens

Y1066l NPUHATL HOBOE 3HaYeHue, HaxxmMuTe KHonky "SET" (3apatb). HaxkmuTe
kHonky "EXIT" (BbIxoa) anst npoaomkeHns paboTbl 6e3 coxpaHeHust HOBOro
3HayeHus.
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9.9 KoH@urypaums KOHTpo/vIepPa

9.9 Korghurypayms KOHTpOIIEPA

Y KOHTpOsNepa eCTb HECKOSIbKO KOHMUIypauuii, NnapaMeTpoB 3KCrlyaTauum 1
napaMeTpoB KannbpoBKKM, KOTOPbIE NPOrPaMMUPYIOTCA C NEPEAHEN NaHEeNN.
[oCTyn K HAM OCYLLEeCTBSIETCS U3 AOMONHUTENIbHOrO MeHIo nocne yHKUMK
AvanasoHa NponopLMOHaNbHOCTN HaxkaTueM KHonku "SET" (3apatb). Mpu
NMOBTOPHOM Ha)aTuu KHonku "SET" (3apaaTtb) Npon3BOAMTCS BXOA B OAUH U3 Tpex
HabopoB NapamMeTpoB KOHMUIypauumn — napameTpbl 3KCnayaTaumm, napameTphbl
nocneaoBaTeNlbHoro MHTepdelica u napaMeTpbl KanMbpoBkK. MeH0 BbibMpatoTCs
C nomoLbto kHonok "UP" (Beepx) 1 "DOWN" (BHM3) 1 nocneaytoweM HaXxkaTuem
kHonku "SET" (3agaTb). (CM. puc. 7.)

9.10 3xcrniyaraymoHHbIEe napamMeTpsbl
MeHto 3KCnnyaTauMOHHbIX NapaMeTpoB 0603Ha4aeTcs HaAnncblo

| PAr ! MeH0 3KCMNyaTauMOHHbIX MapaMeTpoB
B MeHo 3KCnyaTaUMOHHbIX NapaMeTpOB HAaXoASTCs Takue napaMeTpbl, Kak
CKOPOCTb MepeMeLLIMBaHWs, BEPXHUI Npeaen u pexuM cbpoca npeaoxpaHuTens.

9.10.1 Ckopocrb nepeMeLlnBaHNs

MapameTp CKOPOCTW NepeMelLuMBaHns perympyeT 4acToTy BpalleHMs CKOpPOCTU
nepeMelumBaTens. 3aBoAcKoe 3HayeHue 15.

;
| Str SP JI Mwuraet “Str Sp” 1 3aTem oTobpa)kaeTcs HaCTponKa

.I \v3
| 0 ! TekyLlas HacTpoika CKOPOCTM NepeMeLIMBaHust

[insi U3MeHeHWs TeMnepaTypbl NepeMeLlnBaHns UCnonb3ynte KHomku "UP"
(Beepx) unn "DOWN" (BHU3).

| 16 I HoBas HacTpolka CKOpPOCTM NepeMeLIMBaHns

HaxkmuTe “SET” (3agaTb), 4TO6bl NPUHSATHL HOBYIO rPaHMLYy CKOPOCTU
nepemMeLlBaHus.

[ns ynydwenuns ctabnnbHOCTN CKOPOCTb BpalLeHWs ABUraTenst Heo6xoanMo
n3MeHnTb. B Tabnunue 4 nokasaHbl HOMMHaNbHbIE NAapaMeTPbl A Pa3IMYHbIX
YKUOKOCTEN.

9.10.2 Bepxnni npegesn

MapaMeTp BEpPXHEN rpaHuLIbl perynnpyeT MakCUMarbHYHO 3aaBaeMyto
TemnepaTypy. 3aBoJICKME HACTPOMKM MO YMONYAHUIO U MaKCUManbHast
TemnepaTtypa ycraHoBneHbl Ha 200°C. B uensx 6e3onacHOCTM Nonb30BaTeNb
MOXET YMEHbLUMTb BEPXHUIN Npeaen Tak, YTobbl OrpaHNYMTb 3aflaHHOEe 3HaUYeHne
MaKCMMasbHOM TeMnepaTypbl.

| HL JI MapameTp BepxHero npeaena

Haxxmute "SET" (3apaTb), UTObbI aKTMBMPOBATL PErY/IMPOBKY NapameTpa
BEPXHEro npeaena.

| HL JI Muraet "HL" (BepxHui1 npeaen), n oTobpaxkaeTca HacTpoika

9-11
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H=1cb ] TekyLlas HacTpoiKa BepXHero npeaena
OTperynupyiTe napaMeTp BEpXHEro npeaena ¢ noMoulbio kHonok "UP" (Beepx)
nnm "DOWN" (BHuM3).

1
H=90 I HoBasi HacTpolika BepXHero npeaena

Y1066l NPUHATL HOBOE 3HaYeHue, HaxxMuTe KHonky "SET" (3apatb). HaxkmuTe
kHonky "EXIT" (BbIxoa) anst npoaomkeHns paboTbl 6e3 coxpaHeHust HOBOro
3HayeHus.

9.10.3 Pexxkum c6poca OTCe4YHOro rnpegoxXpaHnTess

Pexxum cbpoca npeaoxpaHuTens ykasbiBaeT Ha To, byaeT nv npeaoxpaHuTesb
cbpacbiBaTbCa aBTOMATUYECKK, KOraa TeMnepaTypa NosioCcTh OnycTuTca Ao
6e3onacHoi, unn ero HeobxoanMo byaeT cOpoOCUTb BPYYUHYIO.

(torSt JII MapameTp pexuma cbpoca npeaoxpaHuTens

Haxxmute "SET" (3apaTb), UTObbI aKTUBMPOBATL peryMpoBKYy napameTpa
pexxuma cbpoca npepnoxpaHuTens. O6bIMHO NpeaoXpaHUTENb BKIIKOYEH B PYYHOM
peXxume.

1
(torSt I Muraet "CtorSt" n otobparkaeTcst HacTpoKka

rSt } MpenoxpaHnUTeNnb HACTPOEH Ha Py4YHOM cOpoc
1

[ns nepexoaa B aBTOMAaTUYECKUI PEXUM HAXXMUTE CHavana kHomnky "UP"
(Beepx), a 3atem "SET" (3apatb).

Auto ! TpenoxpaHuTesb HACTPOeH Ha aBTOMaTUYeCKnn cbpoc

YT106bI NPUHATL HOBOE 3HAYeHMe, HaxxMuTe KHonky "SET" (3agatb). HaxmuTe
kHonky "EXIT" (Bbixoa) Ana npogomkeHus paboTbl 6e3 coxpaHeHUst HOBOro
3Ha4eHusl.

lMapameTpbl noc/iegoBaresibHOro MHTepgerca
MapameTpbl nocneaoBaTeNbHOro MHTepdeiica RS-232 ykasbiBatoTcs,

SEr 1AL ] MeHt0 NapaMeTpoB nocneaoBaTenbHOro nHTepdeiica RS-232

MeHI0 NapaMeTpOB MOCeA0BaTENbHOrO MHTepdeca BKIOYAET NapaMeTpbl,
onpeaenstowme paboTy nocneaoBaTeslbHOro nHTepdeinca. 3T 3NeMeHTb
ynpaBneHusi MPUMEHSIOTCA TONbKO K NpnbopamM, OCHaLLEHHbIM
nocneaoBaTeNbHbIM MHTepdencoM. MNapamMeTpbl B MEHIO — CKOPOCTb Nepeaayun
[aHHbIX, YacToTa ANCKPETM3aLMK, AYNNEKCHBIN PEXUM N NEepeBOA CTPOKM.
Haxxmute kHonky "UP" (BBepx), 4TO6bl BOMTK B MEHIO.
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911.1

911.2

9113

CKOPOCTb EPEAAYM AAHHBIX

CKOpOCTb Nnepeaaym AaHHbIX SBNSIETCS NepBbiM NapaMeTpoM B MeHio. HacTpoiika
CKOPOCTV Nnepefayy AaHHbIX ONpeaensieT CKOpPoCTb Nepeaayn AaHHbIX
nocnenoBaTeNlbHOro MHTepdelica.

MapaMeTp CKOpPOCTM Nepeaayn AaHHbIX YKa3blBaeTCs HAAMMUChIO

1
bAUd JI MuraeT “bAUd”, 3aTeM 0TObpaxkaeTcs HaCTponka

1
¢4l b JI TeKyLlas CKopoCTb nepeaayn AaHHbIX

CkopocTb nocneaoBaTesibHoro MHTepdeiica B 604ax MoXeT NporpaMMMpoBaThCS
Ha 300, 600, 1200, 2400, 4800 unn 9600 60a. ANs U3MEHEHUS CKOPOCTU
nepeaayn gaHHbIX HaxmuTe kHonky "UP" (Beepx) nnu "DOWN" (BHK3).

1
4800 b JI HoBasi ckopocTb nepeaayn AaHHbIX

HaxxmuTe kHonky "SET" (3agaTb), UTO6bl 3a4aTh HOBOE 3HaYeHne CKOpOCTH
nepeaayv AaHHbIX, unu kHonky "EXIT" (Bbixoa), UTO6bl OTMEHUTL AEUCTBUE U
NepenTn K cneayoLleMy napameTpy B MeHIO.

Yacrora guckpermuzaymm

YacToTa AMCKpeTU3aLmMmn — 3TO CIeAYHoLWMIA NapaMeTp B MEHIO NapaMeTpoB
nocneaoBaTeNbHOro MHTepdeiica. Yactota AMcKpeTUsaumm — 3To nepuosa
BPEMEHU B CEKYHAAX MeXay M3MEPEHNUsSIMM TeMMEPATYpPbl, NepeaaBaeMbiMu1 MNo
nocneaoBaTeNibHOMY MHTepdelicy. Ecnv nepunoa AMCKPeTU3aLmMmn YCTaHOBNEH Ha
5, To Npubop NepefaeT TeKyLUMe NnokasaTesn no nocieaoBaTelbLHoMy
nHTEpdeiicy NpMENM3NTENBHO KaXxable NATb CEKYHA. ABTOMaTMYeckast
AVNCKPETM3aLMs OTKIIIOHaeTCs Npu HacTpoiike 0. Mepuoa AMCKpeTU3aumnm
0603HayYeH Haanucbio

1 o
SPr ! MwuraeT “SPEr”, 3aTemM oTobpa)kaeTcs HacTpourka

1
SPO ) | Tekyllee 3HaueHe YacToTbl MCKPETU3ALIMM (B CeKyHAAX)

HacTtpovite 3HauyeHne npy nomoLm kHonok "UP" (Beepx) nnun "DOWN" (BHu3), a
3aTeM mcnosnb3ys KHonky "SET" (3aaaTb), coXpaHuTe YacToTy AMCKpETU3aLmMm
paBHOI 0TObpa)kaeMoMy 3HayeHuto. HaxxaTtne kHonku "EXIT" (Bbixoa) OTMEHsIET
COXpaHEeHWe HOBOMO 3HAYEHUSI.

5P0 BB | HoBoe 3HaueHWe YacToTbl AUCKPETU3aALMM

LYIIEKCHBIV PEXUM

Cneaytowwmii napaMeTp — AYNIEKCHbIA PeXXmM. [ynneKcHbIi PeXXnM MOXET 6bITb
NONHOAYMNEKCHBIM UK NONYAYNIEKCHBIM. B NonHoAyniekcHOM pexwume niobble
KOMaHAb!, NPMHUMAEMble KaIMBPOBLLMKOM MO NOC/eAoBaTeNbHOMY MHTepdeicy,
HEMEeAJIEHHO OTPaXKaloTCsl UMK NepeaatoTcst 06paTHO Ha OTMpaBMBLLEE
YCTPOWCTBO. B nonyaynnekcHoM pexvme KOMaHAbl BbINOMHSAOTCSA, HO He
oTpaxatoTcs. MapaMeTp AynneKCHOro pexmMa 0603HauYaeTcs HaANUChbo
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| duPL ] Muraet "dUPL", 3aTeM 0TObpa)kaeTcs HacTpolika

1
1 d=FULL J| TekyLlas HacTponKa AyNIEKCHOO pexnma

PexxnuM gynnekca MOXHO n3MeHuTb kHomnkamm "UP" (Beepx) mnmn "DOWN" (BHU3)
N YCTaHOBUTb KHoMKon "SET" (3aaaTh).

1
| d=HALF JI HoBas HacTpoiika AynnekCHOro pexuma

9.11.4 llepesog crpoku

MocneaHuin napaMeTp B MEHIO NOCNEA0BATENbHOMO UHTepdenca — pexnm
nepeBoaa CTPOKW. DTOT napameTp BktoyaeT (on) unum otktodaet (off)
nepeaady cumBorna nepesoga cTpoku (LF, ASCII 10) nocne nepeaayum noboro
BO3BpaTa KapeTku. [NapameTp nepeBoja CTPOKM YKa3blBaeTCs,

I LF ! Muraet “LF”, 3aTeM oTobpakaeTcst HaCTpoka

1
I LF=0n | HoBas HacTpoitka AyrniekcHOro pexmma

Pexkum gynnekca MOXHO naMeHuTb kHonkamm "UP" (Beepx) nnm "DOWN" (BHK3)
N YCTAHOBUTb KHonkow "SET" (3apaTh).

1
I LF= OFF ! HoBasi HacTpolka nepeBoaa CTPOKM

9.12 [lapamerTpbl KasiMbpoBKH

OnepaTtop KoHTponnepa Micro-Bath nmeeT gocTyn KO MHOXeCTBY
KannbpoBOYHbIX NOCTOSIHHBIX, Ha3biBatowmxcs RO, ALPHA, DELTA, CO, CG un
rCAL. 3T1 3Ha4YeHns 3a4aloTCs Ha 3aBoje U He AO/MKHbI U3MEHATLCS.
MpaBunbHble 3HAYEHNS BaXKHbI ANs COBNIOAEHNS TOYHOCTU M NPaBUIbHOMO
dyHKUMoHMpoBaHus npubopa. MNMonb3oBaTesb MOXET NOAYYUTb AOCTYN K 3TUM
napaMeTpaM TONbKO Ans Toro, 4tobbl, B C/iydae cbost naMaTn KOHTponnepa,
MOXXHO 6bI/10 BOCCTAHOBUTL 3TW 3HAYeHUs 40 3aBOACKUX HACTpoeK. Y
Nnonb30BaTeNs AOMKEH ObiTb CMMCOK 3TUX MOCTOSAHHBLIX 3HAYEHUIN N UX HAaCTPOEK
BMECTE C MHCTPYKLUMEN MO 3KCnnyaTauum.

/\ OCTOpOXHO

HE n3MeHsTe 3HaUYEHUSI KAJIMGPOBOUYHbIX NOCTOSAHHbIX,
YCTaHOBJIEHHbIX Ha 3aBofe-u3rotosurene. KoppekTHble
YCTaHOBOYHbIE NapaMeTpbl Ba)KHbl A1 6€30MacHOCTU U
Haanexaliero ¢yHKLMOHMpPOBaHusA npubopa.

MeH10 napamMeTpoB KannMbpoBKM yKa3bIBaeTCA C MOMOLLbIO:
1 [AL ! MeHto napameTpoB kann6poBkm
MaTb pa3 Haxxmute KHonky "SET" (3apaTtb), YTOObLI BOWTU B MEHIO.
MapameTpbl kanmbposku RO, ALPHA, DELTA, CO, CG n rCAL xapaKkTepusytoT
OTHOLLEHMS COMPOTUBIIEHUS-TEMMNEPATYPbI NIATUHOBOIO AATUYMKA YNpaBieHus.

OnbITHBIA NOMb30BaTENb MOXET perynupoBaTtb 3TU NapaMeETpbl A1 NOBbILLUEHUA
TOYHOCTU KanubpoBLUMKa.

9-14
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9.10 3KcrizlyaraLmoHHbIE NapameTpbl

9.12.1 RO

DTOT napaMeTp Lyna ornpeaenseT ConpoTueieHne ynpasnsatowero wyna Ha 0°C.
3HayeHue 3Toro NapamMeTpa 3a4aeTcsa Ha 3aBoAe ANs Hanbonee BbICOKON
TOYHOCTM Npubopa.

9.12.2 ALPHA

STOT napamMeTp Lyna onpeaenseT CpeaHo YyBCTBUTENbHOCTL LWyna B
Anana3soHe oT 0 go 100°C. 3HayeHue 3TOro NapamMeTpa 3a4aeTca Ha 3aBoje Ang
Hanbonee BbICOKON TOYHOCTW npubopa.

9.12.3 DELTA

MapaMeTp Lwyna, onpeaensowmin KpUBM3HY OTHOLLEHWS COMPOTUBIIEHNE-
TeMnepaTypa AaTymnka. 3HaueHue 3TOro NapaMeTpa 3aAaeTcs Ha 3aBoje AN
Hanbonee BbICOKOM TOYHOCTM Npubopa.

9.12.4 COn CG

OTK napameTpbl KanubpytoT TOYHOCTb 3a4aHHOr0 3HadeHus npubopa. OHK
yCTaHaBNMBAOTCSA HA 3aBOAE-U3roTOBUTENE BO BpeMs KannbpoBku BaHHbI. HE
MEeHsINTe 3HaYeHns 3TUX NnapameTpoB. Ecnn nonb3oBaTento Heobxoanmo
YBENMYNTb TOYHOCTb KannbpoBOYHOWM BaHHbI, CrieayeT NOACTPOUTL NapaMeTpbl
RO, ALPHA n DELTA cOoOTBETCTBEHHO MpoLeaype, ON1caHHON B pasgene 12.

9.12.5 rCAL
HE perynupyiTte 3T0T napameTp. OH UCNOMb3YEeTCS TONbKO Ha 3aBOAE.
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lasa 10
Nurepgperic yngbpoBos nepegayum
AaHHbIX

Kanubpatop Micro-Bath noanepxvBaet obMeH faHHbIMK U yNpaBfeHne ApyruM
obopyaosaHMeM nNocpeacTBoM LUMGpPOBOro NocnefoBaTeNbHOro MHTepdenca.

Mcnonb3ys AaHHbIV MHTEpdeNC, Npnbop MOXHO NOAKIYATb K KOMMbIOTEPY MK
ApyroMy 060pyaoBaHuWI0. TO NO3BONSET NOMb30BaTENO 334aBaTh 3aaHHYI0
TemMnepaTypy, OTCIEXMBaTb TEMNEPATYpy, a TakxXe OCyLEeCTBAATb A0CTYN K
no6bIM ApyruM YHKUMAM KOHTpOAIepa C NOMOLLbIO 060pyA0BaHMS YAANeHHOro
obMeHa faHHbIMK. [oaaepXXvnBaeMble KOMaHabl NpuBeaeHbl B Tabnuue 5.

Pa3sBoaka kabeneit RS-232 ana
IBM-coBMmecTumbix MK

PasbeM npubopa KomnbioTephbiit (DTE)

(DB 9-TbIPbKOBbI) pasbeM (DB 9-1ITbIPbKOBbIN)

1NC o —e 1DCD

2RxD :j/——o 2RxD

3TxD T~ | e 3TxD

4NC o s 4DTR

5GND * 5GND

6NC ° *— 6DSR

7RTS T 7RTS

8 CTS T—— 8 CTS

9NC ° ®* 9NC

Pasbem npubopa KomnbroTepHbliii (DTE)

(DB 9-wTbIPbKOBbIA) pa3beM (DB 25-1TbIpbKOBbIA)

1NC o

2RxD e 2TxD

3TxD o e 3RxD

4NC o 4RTS

5 GND -ﬁ /—. 5CTS

6NC I 6 DSR

7RTS ‘—/\—. 7GND

8CTS 8DCD

9NC o 20 DTR
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PucyHok 8. Cxema pa3Boaku nocnefgoBaTeNbHOro kabens
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10.1 lMocnregoBaresibHass CBSI3b

Kannbpatop obopyaoBaH nocnefoBaTebHbIM MHTEpdencomM RS-232, koTopbIn
obecrneunBaeT nocneaoBaTenbHy0 LMMPOBYIO CBA3b HA AOCTAaTOYHO HONbLUNX
paccTtosiHnsax. Mpu nomoLum nocneaoBaTenbHOro nHTepdenca nonb3oBaTesb
MOXET MOSy4nTb AOCTYN KO BCEM (DYHKLMSM, NapaMeTpaM MU HacTporKaMm,
onucaHHbIM B Pasgene 9, 3a UCkNoYeHMeM CKOPOCTU nepeaayn AaHHbIX.

10.1.1 CoegunrHeHHusi

Kabenb nocnegoBaTenbHOM CBA3M NMOAKIIOYAETCS K KaIMOPOBLUMKY Yepes
pa3beM DB-9, Haxoaswmmncs Ha 3agHen naHenun npubopa. Ha puc. 8
MoKasaHa CxeMa pacrosioXXeHUs1 BbIBOAOB pa3beMa 1 npeasaraemasl cxema
pa3Boaku kabensi. Kabenb nocneaoBaTenibHON CBSA3M AOMKEH ObiTb
9KPaHUPOBaH OT BO3MOXHbIX MOMEX MpY MOMOLLM MAnoro ConpoTUBIIEHNS
Mexay pasbemoM (DB-9) n akpaHoM. Ecnn npnbop ncnonb3yeTcst B TSHXKENbIX
NPOMBILLUSIEHHBIX YCIOBUSIX, AIMHA NOCNeAoBaTeNbHOro Kabens aomkHa 6biTb
orpaHunyeHa go OHOIO METPA.

10.1.2 YcraHoBKka

Mepen TeM Kak HayaTb MCMOJSIb30BaHME MOCeA0BaTENBHOMO MHTEepdeNca cBa3My,
criegyeT 3anporpaMMmnpoBaTh CKOPOCTb Nepeaayn AaHHbIX U Apyrve napameTpbl
HaCTpOeK CBA3W. ITW NapaMeTpbl 3a4al0TCA B MEHIO MOC/eA0BaTeIbHOMo
nHTepdelica. MeHI0 NapaMeTpoB NOCNeA0BaTENbHOrO MHTepdelca NOKa3aHo Ha
puUcyHke 7.

PucyHok 8, Cxema pa3Boaku nocneaoBaTenbHOro kabens

YTo6bl NEpenTN B PEXMM NPOrpaMMMPOBaHMSI NapaMeTPOB NOCeA0BaATENbHOMO
nHTepdeiica, cHayana Haxmnte "EXIT" (Bbixoa), yAep>XunBasi Npy 3TOM KHOMKY
"SET" (3apaTb), a 3aTeM oTnycTute obe KHOMKKN, 4Tobbl NonacTb B
AOMONHUTENBHOE MeHIo. HaxkumainTe kHonky "SET" (3apaTtb) Ao Tex nop, noka
Ha aucnnee He oTobpasutcs Haanuck "PAr". Haxxumaite kHonky "UP" (BBepx)
[0 TEX MOp, NOKa B MEHIO NOCefoBaTeIbHOrO MHTepdelica He 0Tobpa3uTcs
Haanuce “SErIAL” (MocneaoBaTenbHbIi). HakoHew, HaxMuTe KHonky "SET"
(3apatb), 4TObbI BOMTU B MEHIO HAaCTPOEK MnocneaoBaTenbHOro NHTepderica
CBs13U. MEHI0 HacTpPOeK MOCNeA0BaTENbHOrO MHTEpdENCca CBSA3N COAEPXKUT
HaCTPOWMKM CKOPOCTM NepeAayn AaHHbIX, YacTOTbl ANCKPETM3aLMM, PEXMMA
AyNJeKca U HaCTPOMKWN NepeBoaa CTPOKM.

10.1.2.1 CKopocTb rnepegayn JaHHbIX

CkopocTb nepeaayn AaHHbIX — 3TO MNePBbIN NapaMeTp B MeHto. Ha akpaHe
0TODOpaXxaeTcst MyHKT MEHI0 HAaCTPOMKM CKOPOCTM Nepefayn AaHHbIX B 6oaax
"bAUd". Haxxmute kHonky "SET" (3agaTb), 4T06bl BbIOpaTh CKOPOCTL Nepeaayn
AaHHbIX. [ocne 3Toro oTobpasnTcs TeKyllee 3HaYeHe CKOpOCTH nepeaayu
JaHHbIX. CKOpoCTb nocneaoBaTenbHoOro MHTepderica 6102 B 6o0aax MoXeT
nporpammmnpoBatbcs Ha 300, 600, 1200, 2400, 4800 mnnum 9600 604. Mo
YMOMYaHu1Io 3aaaHo 3HadeHune 2400 6oa. [Ans M3MeHeHUs CKOpOCTU nepeaaym
AaHHbIX HaxkmuTe KHonky "UP" (Beepx) nnn "DOWN" (BHU3). Haxkmute KHOMKY
"SET" (3apaTb), YTOObI NPUHSATL HOBYIO HAacTpoOWKy, unn kHonky "EXIT" (Bbixoa),
YTOObl OTMEHUTL AEWCTBUE U NEPENTU K CNeayOLEMY NapaMeTpy B MEHIO.



UHnTepgbesic unghpoBos nepegayn gaHHbIX 1 O
10.2 Komarge! nHTEPQDEMCa

10.1.2.2 Yacrora guckperuzaLmm

CnepyrownM napaMeTpoM B MEHIO SIBNISIETCA YacToTa ANCKPETM3aumm,
obo3Havaemas “SPEr”. YactoTa guckpeTmsauumn — 3To nepuos BpeMeHu B
CeKyHAax Mexay n3MepeHnsMu TemnepaTypbl, NepeaaBaemMbiMu No
nocneaoBaTeNibHOMYy MHTepdelicy. Ecnv nepnoa AMcKpeTnsaumm yCTaHOB/EH Ha
5, To npubop nepeaaeT TeKyLmMe nokasatenm rno nocneaoBaTesibHoOMy
nHTepdency NpubnmManTENbHO Kaxable NsATb CeKyHA. ABTOMaTU4yeckasl
JANCKpETU3aLms OTKtoYaeTcs Npy HacTporike 0. HaxxmnTte kHonky "SET"
(3apatb), 4TObbI NEPENTH K BbIOOPY 3HAYEHUSI NEpUOAA AMCKPETU3ALMUN.
HacTtpoiite 3HaueHue npu nomoLum kHonok "UP" (Beepx) nnu "DOWN" (BHU3), a
3aTeM, ucnonb3ysa kHonky "SET" (3aaaTb), YCTAHOBUTE 4acTOTy AUCKPETM3aUnn
paBHOW 0TO6paXKaeMOMy 3HAUEHMIO.

10.1.2.3 Pexxum gyriekca

Cnepyowmii napamMeTp — 3TO PEXMM Aynnekca, 0603Ha4YaeMbli HaANUChHIO
"dUPL". Pexxum gynnekca MoxeT 6bITb nonyaynnekcHoiM ("HALF") nnu
nonHoaynnekcHoiM ("FULL"). B nonHOA4YyNAeKCHOM pexunmMe ntobble KoMaHabl,
NpUHMMaeMble TEPMOMETPOM MO NOCNeA0BaTENbHOMY MHTEpdENCY, HEMeAEHHO
OTpaXaloTCa UM nepefarTcs 06paTHO Ha OTNpaBuBLLEE YCTPOMCTBO. B
noNyaynIeKCHOM peXxuMe KOMaHAbl BbIMOSHAOTCS, HO He oTpaxatoTcs. Mo
YMOMYaHWUIO YCTAHOB/EH MOMTHOAYMIEKCHBIA PEXMM Nepeaayn AaHHbIX. Pexum
Aynnekca MOXHO U3MeHuUTb KHonkamu "UP" (Beepx) unun "DOWN" (BHK3) n
yCTaHOBUTb KHonkow "SET" (3apaTth).

10.1.2.4 llepeBos cTpokm

MocneaHWn NapaMeTp B MEHIO NOCNEA0BATENbHOIO MHTEpdeca — pexnm
nepesoaa CTpokW. DToT napameTp BktoyaeT ("On") nnu otknovaet ("OFF")
nepeaady cumBorna nepesoga ctpoku (LF, ASCII 10) nocne nepeaaym noboro
BO3BpaTa KapeTku. 1o ymMonyaHuio nepeBoj KapeTkn BKoYeH. Pexxnm gynnekca
MOXXHO M3MeHUTb KHonkamu "UP" (Beepx) nnn "DOWN" (BHU3) 1 yCTaHOBUTb
KHonkou "SET" (3agathb).

10.1.3 SKcriyarauyms rnoc/ieq0BaTeNbHOMO MHTEPGeErca

Kak Tonbko kabenb 6yaeT noaknoYeH, a MHTepdenc Haanexawmm obpa3om
HaCTpPOeH, KOHTPOIEp HEMEANEHHO HAYHET nepeaaBaTh 3HAYEHMS
TeMnepaTypbl C 334aHHON CKOPOCTbIO. MocneaoBaTeNnbHas CBA3b UCMONb3YyeT 8-
6UTHbIE NAKeTbl AAHHBIX, OAMH CTOM-6UT M O0AMH BUT NpoBEPKKN YeTHOCTU. o
rnocneaoBaTeslbHOMY MHTepPENCY MOXHO OnpeaenvTb 3aAaHHOe 3HaYeHne
TeMnepaTypbl, NPOCMOTPETb MM 334aTb Pa3/IMYHbIE NapaMeTpbl. KoMaHabl
nHTepdenca onmcaHbl B pasgene 10.2. Bce KoMaHAbl NpeacTaBnstoT cO60M
cTpoku ASCII-CMMBOJIOB, KOTOPbIE 3aBEpPLLAOTCS CUMBOJIOM BO3BpaTa KapeTku
(CR, ASCII 13).

10.2 KomaHgsel nHTepghesica

B naHHOM pasgene npueeaeHbl pasnnyHble KOMaHabl 415 A40CTyna K hyHKUMAM
KannbpoBKM NocpeacTBoM LMdpoBoro nHTepdeica (cM. Tabnuuy 5). 3Tu
KOMaHAbl nepeaatoTcs no nocneaoBaTenbHOMY UHTepdelicy RS-232. KoMaHabl
3aBEpLUAOTCS CMMBOJIOM BO3BpaTa KapeTku. MHTepdeiic He pa3nnyaeT BepxHue
N HUKHWE PErnCTpbl CUMBOJIOB, C/IEA0BATENIbHO, MOXHO MCMOb30BaTh 10601 13
HWUX. KoMaHAbl MOryT COKpaLwaTbCs A0 MUHUMANbHOIO KOMNMYeCTBa CUMBOSIOB,
KOTOpble onpeaensioT YHUKabHOCTb KOMaHAbl. KoMaHaa MOXET UCMosib30BaTbCs
ANS 3a7aHus napameTpa Uin oTobpaxeHus napameTpa B 3aBUCUMOCTU OT
cuMmBona "=", conpoBoxaatoLero oTrnpaBfeHHy0 kKoMaHay. Hanpumep, “'s"<CR>
BO3BpaLLlaeT TeKkyllee 3agaHHoe 3HayeHue, a 's=150.0"<CR> 3agaeT 3HaueHne
150,0 rpagycos.
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B cneaytoLwem cnmcke KoMaHAabl, CUMBOSbI NN AaHHbIE B ckobkax "[" n "]"
OnuWoHanbHbl AN KoMaHabl. Kocas yepta "/" o3Ha4aeT nepeMeHHble CUMBOSbI
W aaHHble. Yucnosble AaHHble, 0603Ha4YeHHble CMMBOJIOM "'n', MOryT
BBOAUTLCS B AECATUYHOM WK SKCNOHEHUMANbHOM npeacTtasneHnt. CUMBOSIbI
0TOOpaXaloTCs B HMXKHEM PErnCTPE, XOTS MOIYT BBOAUTLCS M CUMBOJIbI BEPXHEIO
peructpa. lMpobenbl MoryT 4o6aBNsATLCA B Npeaenax CTPoK KOMaHA M NpocCTo
urHopupytotcst. Knaeuwa "obpatHbii xoa" (BS, ASCII 8) MOXET MCnosb30BaTbCs
ANsi CTUpaHUs NpeablayLlero cuMmBosa. 3aBepluatowmin cumson (CR) BBoaUTCS B

KOHLE KaXXA0W KOMaHAbl.

Ta6nuua 5. KomaHabl CBA3K KOHTponnepa

Command Description

Command Format

Command Example

Returned

Returned Example

Acceptable Values

Display Temperature

Read current set-point s[etpoint] S set: 999.99 {C or F} set: 150.00 C
Set current set-point to n s[etpoint]=n 5=200.00 Instrument Range
Read temperature tlemperature] t t:999.99 {C or F} t:55.6 C
Read temperature units u[nits] u u: X u: C
Set temperature units: u[nits]=c/f CorF
Set temperature units to Celsius u[nits]=c u=c
Set temperature units to u[nits]=f =f
Fahrenheit
Read scan mode sclan] sC scan: {ON or OFF} scan:ON
Set scan mode sc[an]=on/off sc=on ON or OFF
Read scan rate sr[ate] sr srat: 99.9 {C or F}/min  srat:12.4C/min
Set scan rate srlate]=n sr=1.1 .1t099.9
Read hold ho[ld] ho hold: open/closed, hold: open, 30.5 C
99.9 {Cor F}
Secondary Menu
Read proportional band setting  pr[opband] pr pb:999.9 pb: 15.9
Set proportional band to n prlopband]=n pr=8.83 Depends on
Configuration

Read heater power po[wer] po po: 999.9 po: 1.0
(duty cycle)
Configuration Menu
Operating Par s Menu
Read stirrer motor speed moJtor] mo mo: 99 mo: 15
Set stirrer motor speed to n moltor]=n mo=16 0 to 40
Serial Interface Menu
Read serial sample setting sa[mple] sa sa: 9 sa: 1
Set serial sampling settington  sa[mple]=n sa=0 0 to 999
seconds
Set serial duplex mode: du[plex]=f[ull]/h[alf] FULL or HALF
Set serial duplex mode to full dulplex]=f[ull] du=f
Set serial duplex mode to half du[plex]=h[alf] du=h
Set serial linefeed mode: Iffeed]=on/of[f] ON or OFF
Set serial linefeed mode to on Ifleed]=on If=on
Set serial linefeed mode to off  Iffeed]=of[f] lf=of
Calibration Menu
Read RO calibration parameter  r[0] r r0: 999.999 r0: 100.578
Set RO calibration parameter to n r[0]=n r=100.324 90 to 110
Read ALPHA calibration al[pha] al al: 9.9999999 al: 0.0038573
parameter
Set ALPHA calibration parameter al[phal=n al=0.0038433 .002 to .005
ton
Read DELTA calibration deflta] de de:9.99999 de: 1.507
parameter
Set DELTA calibration parameter def[ltal=n de=1.3742 0-3.0
Read CO calibration parameter  *c[0] *c €0:99.9999 c0:-0.297
Set CO calibration parameter *c[0]=n *c=-5.113
Read CG calibration parameter  *cg *cg €g:99.999 cg:-0.555
Set CG calibration parameter *cg=n *cg=-4.115
Functions not on menu
Read firmware version number  *ver[sion] *ver ver.9999,9.99 ver.6102,2.00
Read structure of all commands h[elp] h list of commands
Read all operating parameters  all all list of parameters
Legend: [] Optional Command data

{} Returns either information

n Numeric data supplied by user

9 Numeric data returned to user

x Character data returned to user
Note: When DUPLEX is set to FULL and a command is sent to READ, the command is returned followed by a carriage return and

linefeed. Then the value is returned as indicated in the RETURNED column.

10-2.eps
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lnaBsa 11
KasmmbpoBka recroBoro wjyna

[Ipumevanmne

HaHHas npoLesypa SBASETCA PyYKOBOLACTBOM 06LYero rnopsaka.
Kaxkgas siaboparopusi JO/KHA COCTaB/ITbL COOCTBEHHYIO
rpoLesqypy, Ucxoas 13 COOCTBEHHOIO 060PY.A0BaHNS U COOCTBEHHOM
rIPOrPaMMbl yripaBIeHNs] Ka4eCcTBOM. Kaxaas rpoUeLypa A0/DKHA
COIMPOBOXAATLCA aHA/N30M HEOMPEAEIEHHOCTH, TAKXKE
COCTaBJ/IEHHbLIM MCXO45 M3 000PYAOBaHNS N OCHALYEHNUS
Js1aboparopu.

[ins onTUManbHOM TOYHOCTM M CTabUNbLHOCTK, kanmbpaTop AoMKeH npopaboTaThb
25 MUHYT nocne BKIOYEHUs], 3aTeM CneayeT AoXaaTbCs cTabunmnsaumnm
3aAaHHOM TeMnepaTypbl. [ocne MCnonb30BaHMS kKannmbpaTopa AOXAUTECL Ero
oxnaxaeHus fo 25°C n yepes nonyaca BbIkOUMTE NpUbOP.

11.1 KannbpoBka ogHoOro wyna

BcTaBbTe kanmbpyeMmblii Lyn B NOAOCTb BaHHbI. Hannyylumne pesynbTaThbl
[AOCTUraloTCs Npu YCTaHOBKE LLyna Ha MOMHyto rnybuHy nonoctu. Korga wyn
BCTaBfIeH B MNOMOCTb, AOXAUTECH CTabunusaumu TemnepaTypsbl LWyna Ha
3a/laHHOM 3HadeHun. Koraa TemnepaTypa Lwyna B NosocTu ctabunnsnposanachb,
€e MOXHO CpaBHUTb C TEMMepaTypoKn, oTobpa)kaeMomn Ha aucniee Kanubpatopa.
[na Havnyywnx pesynbTaTtoB TemnepaTypa Ha aucnnee Ao/MKHa ObITb
ctabunbHa B npegenax 0,1°C.

/\ NMpepocrepexxeHne
Hukorpa He nomellaiiTe B NO10CTb NOCTOPOHHME NpeAMEeTbI.
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11.2 Crabuimnzaymss 1 TOYHOCTb

Bpemsa ctabunuzaummn Micro-Bath 3aBucut ot ycnosui u Tpebyemoin
Temnepatypbl. O6bIYHO TEMNepaTypa TECTOBOM MONOCTH CTabunmuanpyetcs
B npeaenax 0,1°C B TeueHne 10 MUHYT C MOMEHTa AOCTUXKEHMUS 3alaHHOW
TemnepaTypbl. [TonHas cTabunbHOCTbL MOXET OblTb AOCTUTHYTa B TEYEHNE
30 MMHYT Mocne yCTaHOBMIEHMSI 3a4aHHOM TeMnepaTypbl.

Mpw yCcTaHOBKE XONOAHOrO LWyrna B NoA0CTb NoTpebyeTcs 6onblue BpeMeHn Ha
CTabununsaumio B 3aBUCMMOCTU OT pa3HuLbl TeMnepaTyp 1 TpebyeMol TOYHOCTH.
Hanpumep, npu ycTaHoBKe Lyna avameTtpom 0,25 aloMa npy KOMHATHOM
TemnepaType B rmnb3y ¢ Temnepatypon 200°C HeobxoanMo 5 MUHYT ansi
ctabunumzaumm o 0,1°C oT 3agaHHOro 3Ha4veHus, n 10 MUHYT ANns AOCTUXEHMUS
MaKCMManbHOM CTabunbHOCTK.

YCKOpWTb NPOLIECC KaNMBPOBKM MOXHO, 3Hasi, KOrAa MOXHO CAenaTb U3MepeHUs.
TUNUYHbIE U3MEPEHNS AOHKHbI NPOBOAUTLCS At AAHHBIX LLYNOB Npu
TpebyeMbIx TeMnepaTypax 1 Yepes onpeaeneHHoe BpeMs.

11.3 KannbpoBxa HECKOJIbKHX LYY INOB

Mpy KaNMB6POBKE HECKOMBKMX LLYYMOB PACroNIOXNUTE LyMbl Ha OANHAKOBOM
paCcCTOSIHUM APYr OT Apyra No BHYTPEHHEMY Kpatlo HacaaKu ANs LynoB.



laBa 12
lpouyegypa kasinbpoBxkmu

[lpumevanmne

HaHHas rnpouesypa sSBaIeTcs pyKOBOLCTBOM OBLYEro MopsaKa.
Kaxkgas siaboparopusi 4O/IKHE COCTaBUTL COOCTBEHHYIO MPOLIEAYDY,
UCxXo48 13 COOCTBEHHOO 060PYA0BAHNS U IPOMPaMMbI yIlPaBAEHNS
KayecTBoM. Kaxxaasi npoLedypa LO/IKHA COMpPOBOXAATECA aHa/Im30M
HEOIPEAEIEHHOCTH, TAKXKE COCTAaB/IEHHBIM UCXOAS U3 060PY.[A0BaHNS
U OCHaLeHns1 71aboparopun.

MHoraa nonb3oBaTento MOXET NoTpeboBaThCs KanubpoBka BaHHbI AN
yNy4lleHns TOYHOCTU 3ajaHHON TeMnepaTypbl. Kannbposka BbINOMHAETCS NyTeEM
perynimpoBKM NOCTOSHHbIX KOHTpornepa wyna RO, ALPHA v DELTA, ans Toro,
4yTOObI TEMNEPaTypa BaHHbI, U3MEpPeHHas CTaHAapTHbLIM TEPMOMETPOM, 6onblue
COOTBETCTBOBAsIa 3alaHHOMY 3HayeHu0. icnonb3yeMbl TEpMOMETP A0KEH
n3MepsTb TeMnepaTypy NooCT ¢ 6onee BbICOKON TOUYHOCTHIO, YeM TpebyeTcs OT
BaHHbI. /ICnonb3ys XxopoLwwmn TepMoMeTp 1 cobniogas AaHHY Npoueaypy, BaHHY
MOXHO OTKannbpoBaTb C TOYHOCTbIO Bbilwe 0,5°C B AnanasoHe ao 200°C.

12.1 Toyku KasinbpoBKH

Mpn kannbposke BaHHbI NocTosiHHble RO, ALPHA 1 DELTA perynupytoTcs ans
MUHMMM3aLMK 3alaHHOM OLWMOKM Ha KaXkKAoW M3 TpexX pasfiMyHbIX TeMnepaTyp.
[ns KanmbpoBKM MOXHO BblbpaTb Ntobble TpM pa3yMHO pa3Hble TemMnepaTypbl.
YnydweHus pesynbTaToB MOXHO A0OUTLCA AN MEHbLUMX ANAana3oHoB, Mnpu
MCNOMb30BaHNM AMANa3oHOB, KOTOpPble BMUCLIBAOTCS B pabounii AvanasoH
Micro-Bath. Yem ganble oT TeMnepaTypbl KanubposkuK, TeM 60sbLLE ANANA30H
KannbpoBaHHOM TeMnepaTypbl, HO NPX 3TOM OLIMOKa KaNMBbpOBKM ToXe
yBenuuutcs. Hanpumep, ecnvn ans kanvbposku BblibpaH anana3oH ot 50 ao
150 , TO TOYHOCTb KaNMBpPOBKN MOXET COCTaBuUTb, HanpuMep, £0,3°C B
AvanasoHe ot 50°C go 150 . B ananasoHe ot 50°C go 90°C moxeT 6bITb
OOCTUrHyTa TovHocTb £0,2°C, HO 3a NpeaenaMu ananasoHa TOYHOCTb MOXET
6bITb BCcero nuwb +1,5°C.
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12.2 lMpoyegypa kasimbpoBxku

1. BbibepuTe Tpu 3a4aHHbIX 3Ha4YeHus Ans kannbposkun napametpa RO, ALPHA u
DELTA. 2Tn 3agaHHble 3Ha4yeHus, Kak npasuno, pasHbl 40°C, 95°C 1 195°C,
HO, ecnn HeobxoanMO, MOTYT UCMO/b30BaTLCA U APYrve 3HaYeHUs.

2. YcTaHOBWUTE TEMMepaTypy BaHHbI PaBHOW HUXKHEMY 3ajaHHOMY 3HAYEHMUIO.
Koraa BaHHa AOCTWUIrHET 3aAaHHOM TeMMepaTypbl, M NOKa3aHUs Ha aucnnee
CTabunusmpytoTcs, NoAOXANTE NPUMEPHO 15 MUHYT, 1 3aTeM CHUMUTE
noKasaHusl TepMOMeTpa. YCTaHOBUTE COMPOTUBIEHNE 3aaHHOM TOYKM MyTeM
yaepxunsaHus kHonkn "SET" (3agatb) 1 HaxaTtus KHonku "DOWN" (BHK3).
3anuwmTe 3TK 3HaveHus1 B Kayectse T 1 R COOTBETCTBEHHO.

3. TMoBTopuTe War 2 Ans Apyrux 3aaaHHbIX 3HAYEHWI, 3anncaB Ux
COOTBETCTBEHHO T2, R2, T3 1 R3.

4. Wcnonb3ys 3anucaHHble AaHHble, pacCYUTalTe HOBbIE 3HAYEHWS ANs
napameTpoB RO, ALPHA 1 DELTA c NoMOLLbO YpaBHEHWI, NOKa3aHHbIX HUXE:

12.2.1Pacyer DELTA
A=T,-T,
B=T,-T,
C:_T3 "1_ T, ___T2 "1_ T, }
1100 | 100 |100 | 100 |
D:'T2 '1_ T, ‘_'Tl i T i
1100 100 [200 | 100 |
E=R-T,
F=R,-T,
delta:ﬂ
DE -CF

T1.3— TeMnepaTtypa, n3MepeHHas C MOMOLLbIO TepMOMETpa.

Ri.3— 3HayeHune R ¢ ancnnes 6102 (HaxmuTte ogHOBpEMeHHO KHonkn "SET"
(3apatb) 1 "DOWN" (BHK3).)

roe

T: n Ry — n3MepeHHasi TeMnepaTtypa 1 CONpPOTUB/IEHNE 3aaHHOIO 3HaUYEHUs Npu
50,0 °C

T, n R, — n3MepeHHasi TeMnepaTypa 1 CONPOTUB/IEHNE 3aaHHOIO 3HAaUYeHUs Npu
90,0 °C

Ts 1 R3 — n3MepeHHasi TeMnepaTtypa 1 CONpPOTUB/IEHNE 3a4aHHOI0 3HaUYeHUs Npu
150,0 °C
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12.2 lNpouenypa Kambposkm

12.2.2 Pacyer RO n ALPHA

TT. T
=T, +delta] = || 1-—~
a=h a{loo}_ 100}

a, =T, +delt T —L}

100 100
rzero = —R3a1 =R,
a — 8,
alpha= 2R
R;a = Ra,
lpe:

delta — 370 HOBOe 3HayeHne DELTA, BblMMCIEHHOE Bbile

3anporpaMmmupymnTe HoBble 3HaueHust ans DELTA (aenbta), RO (r Hynesoe) u
ALPHA (anb@a) B Micro-Bath ¢ ncnonb3oBaHveM cneayowmx LWaros.

1. Haxmute ogHoBpeMeHHO KHonkKn "SET" (3apatb) u "EXIT" (Bbixoa), 3aTeM
HaxxumanTe "SET" (3apaTtb) A0 Tex nop, noka He otobpasmTcsa “rl”.

2. Haxmute "SET" (3apaTb), 3aTeM HaxxumanTe kHonku "UP" (Beepx) nnm
"DOWN" (BHU3) Ao Tex nop, noka He NosIBUTCA NpaBubHOE YMcno. HaxmuTe
"SET" (3apaTb), 4TOObI MPUHATL HOBOE 3HAYEHME.

3. Mostopute war 2 ans ALPHA n DELTA.

12.2.3 TOYHOCTb M NOBTOPSEMOCTb

MNpoBepbTe TOYHOCTL Micro-Bath B pa3nnuHbIX TOUKax AnanasoHa KannbpoBKu.
Ecnun Micro-Bath He cooTBeTCTBYET crieumdmKaumm Bo BCEX 3afaHHbIX TOYKAX,
noBTOpUTE npoueaypy Kanmbposku.
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laBa 13
O6cny)xnBaHne

[aHHbIN KanMbpoBOYHbIN NpMbop pa3paboTaH Ans obecneyeHns camomn
BbICOKOM CTeneHM 3awmTbl. MNpocToTa akcnayaTaumnm n obCcnyxmBaHus
6b11M OAHMMU M3 OCHOBHBIX LIeNIEer Npy NPoeKTUpoBaHMKM npubopa. Takum
obpa3oM, Npu A0MHKHOM 06palleHUN AaHHbIM Npubop TpebyeT
MUHMMANbHOro 06CNyXXMBaHUS. He akcnnyaTupynTte npubop B MacnisiHbIX,
BNAXHbIX, MPA3HbIX WAN MblIbHbIX MeCTax.

Ecnu BHelHss yacTb Npubopa 3arps3HUTCS, e MOXHO OYUCTUTb
B/IAXXHOW TKaHblO CO cnabbiM ouMLLIAOWLMM CPEACTBOM. He ounwanTe
NOBEPXHOCTM Npubopa arpeccMBHbLIMU XMMUKATaMU — OHWU MOTyT
NoBpeanTb KPacky.

Ba)xHO coaepxkaTb NOAOCTb KanubpaTopa B YMCTOTE M cBoboaHoOM OT
NOCTOPOHHMX NpeameToB. HE VICI'IOJ'Ib3y17ITe XUMUKaTbl ANng YNCTKU
NnonocCTu.

BaHHy cneayeT ncnonb3oBaTh C OCTOPOXHOCTLIO. He aonyckaiiTe yaapos
WNY NaaeHuii npubopa.

Ecnu Ha npubop nnm BHYTPb HEro 6bif10 MPOSIMTO OMacHOe BELLECTBO,
NoNb30BaTESNb A0/HKEH NPUHSATL COOTBETCTBYIOLLME MEpbI ANs
06€3BpeXnBaHNs COrNACHO rocyAapCTBEHHBIM TPe6oBaHMSAM,
npeabsBsieMbiM K TaKOMy MaTepuany.

Mpy NOBPEXAEHUM LUHYPA NUTAHUSA, 3aMEHUTE €ro LHYPOM
COOTBETCTBYIOLLEN MPUMOOPY MOLIHOCTU. MpY BO3HUKHOBEHWUW NIOBBIX
BOMPOCOB 0b6pallaiTech B aBTOPU30BAHHbI CEPBUCHBIN LIEHTP.

Mepen NPUMEHEHMEM UYUCTALLMX UK 06E3BPEXMBAIOLLMX CPEACTB, 3a
UCKIOYEHNEM peKOMEHZOBAHHbIX Hart, noib3oBaTeny Ao/MKHbI
MPOKOHCYNbTUPOBATLCS B aBTOPM30BAHHOM CEPBUCHOM LIEHTPE, UTO6bI
y6eauTbCsl, UTO AaHHbIE Mepbl HE NMOBPEAAT YCTPOWCTBO.

Ecnn npmbop ncnonb3yeTcs He Tak, Kak NpeayCMOTPEHO KOHCTPYKLMEN
obopyaosaHus, yHKUMOHaNbLHOCTL Micro-Bath moxeT 6bITb HapyLueHa
WM MOXET BO3HUKHYTb yrpo3a 6e3onacHocTu.
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naBa 14
AnarHocrmka

B naHHOM pa3pgene coaepXuTcs MHGOpMaLmMs No YCTPaHEHWUIO HEMCMPABHOCTEN U
kommeHTapum no CE.

14.1 HencnipaBHOCTH, BO3MOXKHbIE IMPUYHHBI M PELLIEHNST

Ecnu npnbop paboTaeT HenpaBubHO, TO C MOMOLLbLIO AAaHHOrO pasaena MOXHO
pa3obpaTbCs B MpUYMHE U YCTPaHUTb Henonaaky. B AaHHOM pa3aene npveeaeHo
HEeCKO/IbKO BO3MOXHbIX Npobnem n cnocoboB mx pelleHuns. B cnyyae
BO3HWKHOBEHWS NPo6neMbl BHUMATENIbHO 03HAKOMbTECh C JAHHBLIM Pa3fenioMm,
nonbITalTecb pa3obpaTbCsl B NpobnemMe u ycTpaHuTb ee. Ecnm npobnema He
MOXeT 6blTb pa3peLleHa, CBSXXUTECh C aBTOPU30BAHHbLIM CEPBUCHBIM LIEHTPOM
(cM. Pazpen 1.3). MoaroToBbTe MHGOPMALIMIO O HOMEPE MOAENN U CEPUNHOM
HoMepe Bawlero npubopa.

Mpo6nema

BO3MOXHbIE MPUYUHDbI U peLUeHUst

HenpasunbHble
nokasaHus
Temneparypbl

HenpasunbHble napametpbl RO, ALPHA n DELTA. Haiiaute 3HaueHust
napameTpos RO, ALPHA 1 DELTA B lNpoTokone kannbpoBku, NOCTaBNASEMOM
BMecTe ¢ npubopoMm. MepenporpaMmmupyiTe napameTpsl npubopa (cM. Pazagen
9.12, NMapameTpbl kanubposku). [oxantecb ctabunusauum npubopa n
npoBepbTe TOYHOCTb NOKa3aHWi TemMnepaTypbl.

KoHTponnep 3abnokuposaH. KoHTponiep MoxeT 6biTb 3abn0KknpoBaH 13-3a
6pocka MOLLHOCTM UK ApYyroi noMexu. BkntounTte cucteMy, BbINOMHUB
npoueaypy c6poca Ha 3aBOACKME HAaCTPOWKU.

Mpoueaypa cbpoca Ha 3aBOACKME HAaCTPOMKU. YaepxuBaiTe kHonku "SET"
(3apatb) 1 "EXIT" (Bbixoa) npu BktodeHun npubopa. Ha npubope
oTobpaxaeTtcs "-init-", Homep Mogenu u Bepcus NpoLumBKK. Bce napameTpsl
KOHTpOsNepa 1 NOCTOSIHHbIE KaNNMBPOBKM AOMKHbI ObITh
nepenporpaMMUpoBaHbl. 3HaueHUs MapaMeTPOB MOXHO HaiiTu B MpoTokone
KanubpoBKW, KOTOPLIA NOCTaBNSIETCS BMECTE C NPU6OpOM.

Mpunbop He
HarpeBaeTcs Uu
HarpeBaeTcsl B
ABa pasza
mMeaneHHee

Bo3MoxkHa HenpaBwunbHasi HACTpoiika nepeknoyaTens NuTaHus. Yoeamtech, Uto
ana nepekntovatens 115/230 B nepemeHHoro Toka, 610ka nutaHus u
nepekntoyaTensi HarpeBaTens YCTaHOBIEH NPaBUIIbHBIN TUM BXOAHOMO
HanpsxeHus1. YbeanuTech, UTO NpefoxpaHuTenb He neperopen. Ecnm
npefoxpaHvTenb neperopes, AUCNei He 3aropuTcs.

14-1



6102

PYKOBOACTBO 110/1b30BaTe/1s

14-2

Mpnbop
HarpesaeTcsl unn
oxnaxgaeTcs
CNULWKOM BbICTPO
WAN CIULLKOM
MeaNeHHO

HenpaBunbHble HAaCTPOMKM CKaHUPOBAHWUS U CKOPOCTM CKaHMPOBAHWSI.
HacTpoiiku CKaHMpOBaHMS M CKOPOCTU CKaHMPOBaHMUSI MOTYT 6bITb YCTaHOB/EHDI
Ha HexenaTesnbHble 3HauyeHus. MpoBepbTe HACTPONKN CKAHUPOBAHUS U
CKOPOCTW CKaHUpoBaHus. CKkaHMpOoBaHMe MOXET bblTb OTKIIIOUEHO (ecnn
KaXXETCS, YTO YCTPOMUCTBO pearmpyeT CMLLKOM 6bICTpo). CKaHMpPOBaHME MOXET
6bITb BK/TIOUYEHO C YCTAHOBNEHHBIM HU3KUM 3HAYeHWEM YacTOTbl CKaHUPOBaHMS.

(ecnu kaxercs, YTo NPUBOP OTKIMKAETCA CIULLKOM MEAIEHHO).

B neBoit yactu

BHeLIHWIN nepektoyaTeslb Pa3oMKHYT. ECM BHELLHUIA nepextoyaTenb

ancnnest Pa30MKHYT, TO 0TobpakaeMasl TeMnepaTypa OCTaeTCs HEM3MEHHOM, 1 Npubop
oTobpakaeTcs He MO3BOMSIET CKAHNPOBaTb KOHTPOJIbHYIO TOYKy. Haxxmute kHonky "DOWN"
“o” (BHM3) Ha nepeaHei nNaHenun, 1 OTKIKYUTE NPOBEPKY NepektoyaTens.

Ha aucnnee Mpobnema koHTponnepa. Takne cooblueHns 06 owmnbKax yKasblBaloT Ha
oToBpaXaeTcs npobnemMbl KOHTposepa.

nobas owmnbka
n3 cneayoLmx:

Err 1, Err 2,
Err 3, Err 4 vnn

Err | — owmnbka O3Y

Err | — owwnbkKa aHeproHesasmcumoro O3Y
Err 3 — owmbKa CTPYKTYpSI

Err 4 — owwmbka HacTpoikm ALM

Err 5 — owwubKka rotoBHOCTU ALIM

Err S y
BkntounTe cucTeMy, BbINOMHUB Npoueaypy copoca Ha 3aBOACKME HAaCTPOMKK,
NPUBEAEHHYIO BbILLE.

Ha aucnnee HeucnpaBHbIi AaTuvk ynpaBneHus. [JaTumk ynpaBieHusl MOXET HaxoauThCs B

oTobpaxaeTcs COCTOSIHUM KOPOTKOMO 3aMblKaHus, 6biTb Pa30MKHYTLIM UM UMETL ApYroe

Err B noBpexzaeHue.

Ha ancnnee

OTOGpaKaeTCs Owwnbka ynpasneHns HarpesaTeneM. BkntounTe cucteMy, BbINOSHUB Npoueaypy

Ere ] cbpoca Ha 3aBOACKME HACTPOWKW, NPUBEAEHHYIO BhbILLE.

rr

Heobxoaumo oTperynupoBaTtb CKOPOCTb NepemMeluvBaTens. B MeHo

MNepemelunsaTenb

He BbINOHSAET
CBOM (PyHKLMN

3KCNJlyaTaLUMOHHbIX NapaMeTPoB YCTaHOBUTE CKOPOCTb nepemetumnsatens (“Str
Sp”) paBHoi1 0. [loxanTech OCTaHOBKM ABuratens. OTperynupyinTe ckopocTb
nepemelLnBaTens Tak, 4Tobbl oHa 6bi1a B AvanasoHe ot 8 go 25.

Bo3MOXXHOE U3TyYyeHne paamoYacToTHOM aHeprum. Mpu cobnoaeHum
YCTONYMBOrO MOOXEHUSI MEeNIEHHO NOBEPHWUTE Npubop. ECim HUKaKux

MNokasaHus M3MEHEHWI He MPOM30LLIO, MOXET NoTpeboBaThCs kanmbposka npubopa. Ecnn

TEMNEPATypbl HE M3MeHEHWs NMokasaHuii aucnnest 6onee YeM B ABa pasa NpeBbLILAT

COOTBETCTBYIOT HOpMaJibHble OTK/IOHEHWS], TO, MO BCEW BEPOSITHOCTY, PSIAOM HAXOAWUTCS ApYrou

hakTnyeckon npubop, U3Ny4atoLlwmin pagmModacToTHYH 3Hepruio. MepemecTute nNpubop B

TeMnepatype Apyroe MecTo 1 noBepHuTe ero. Ecinm Ha HOBOM MecTe TeMnepaTypa

nonoctn COOTBETCTBYET TPebOBaAHMSAM MMM OTKIOHEHUS OTINYAIOTCS OT 3aMeYEHHbIX
paHee, TO B NOMELLEHUM NPUCYTCTBYET 31eKTPOMarHUTHas aHeprus. Ecnu
HeobXoAMMO MPOBECTV TECTUPOBAHME B 3aTPOHYTON 06/1aCTH, UCMOSb3ynTe
CPaBHUTENbHBIV TECT, YTOBbI YCTPaHUTb Jt06ble BO3MOXHbIE OLIMGKM.

Mpu6op M3MeHeHne ceTeBoro Hal'lpﬂ)KEHVIuﬂ WM OTCYTCTBME NepeMeLlMBaHNS XUAKOCTU.

HecTabunen Moaknounte NpUbOpP K HAAEXKHOMN CETU INEKTPONUTaHUS. ECIM XXnaKoCcTb He
nepemMeLInBaeTCsl, BbIK/UMTE NPUOOP Ha OAHY MUHYTY.

Ha waccu Wcnonb3yiiTe TecTep Ans HaCTEHHbIX PO3ETOK M NPOBEpbTE PO3ETKY

npucyTcTeyeT 3MeKTponuTaHusa B cteHe. C MOMOLLbIO OMMETPa NpoBepbLTE OTCYTCTBUE

HanpskeHue 06pbIBOB MeXAy 3a3eMNSIOLWMM KOHTAKTOM 6/10Ka NuTaHusa v waceu. Ecnn
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14.2 KommeHtapmm CE

nepemMeHHoro N3MEPEHHOE COoMpoTUBIEHNE 6onbLue Tpex Owm, 310 CBUAETENBCTBYET O
TOKa HeucnpaBHOCTU. [TpoBepbTe LENOCTHOCTb LWHYpa NUTaHUSA Ha 3a3eMsoLWwemM
KOHTaKkTe. Ecnu conpotueneHue 6onblue ogHoro Oma, 3amMeHuTe LUHYP NUTaHUA.

Mpubop obopyaoBaH NpeaoxXpaHUTENsSIMU, NErKOAOCTYNHbIMU A1t onepaTopa.
MeperopaHve NpefoxXpaHUTenst MOXET ObiTb BbI3BAHO CKAYKOM HanpshKeHWUs!
WM HEMCNPaBHOCTbLIO KOMMOHEHTa. 3aMeHuUTe MNnaBkui NpeaoxpaHuTens. Eciu

BkntoueHune MaBKWi NPefoXpaHNUTESNb NEPErOPaET NOBTOPHO, TO BO3MOXHOW NMPUYMHON

MUTaHus! 3TOro SBASIETCS OTKA3 KaKoro-1Mbo KOMMOHeHTa. B 3ToM criyyae obpaTtutech B
ABTOPW30BaHHbIN CEPBUCHDIN LIeHTp. MnaBkue npesoxpaHUTeny A0MKHbI
3aMeHSATbCS! TOSIbKO NMPefoXPaHUTENSIMU TaKoro XXe TUMa U HoOMMHana. Hukoraa
He UCMONb3Yy1Te NPeaoXPaHUTENb, PacCUMTaHHbIM Ha 60/ee BbICOKUIA TOK.

14.2 Kommernrapnn CE

14.2.1 AnpekTuBa rno 3/71eKTpoMarHHTHOH COBMECTHUMOCTH

O6opyanoBaHue koMnaHuun Hart Scientific npotectupoBaHo Ha npeameT
COOTBETCTBUS [IMpEKTNBE NO 3N1EKTPOMarHMTHOM COBMECTMMOCTU ([MpeKTrBa
EMC, 89/336/EEC). Bce ctanaapTbl, Ha COOTBETCTBME KOTOPbLIM 6bis
NpoTecTUpoBaH BaLl Npubop, ykasaHbl B Aek1apaunn 0 COOTBETCTBUM.

[ns npMbopos, MCNonb3yoWnXcs B "NOMEBbIX YCI0BUSX", BO3MOXHO
He3HaunTeNbHOE CHWXXEHME TOYHOCTM B Anana3oHe oT 300 go 350 Ml'u ¢
NMHTEHCUBHOCTLIO nonsa 10 B/M ana npubopa. YTobbl MMeTb Kakoe-nnbo
BO3/eNcTBME Ha Npnbop, NpMbopbI, HAaXOAALWMECS PSAOM C NPOBEPSIEMbIM
obopyaoBaHMeM, AOMKHbLI NPpon3BoAnTb uU3nydeHne B 1000 pa3 npesbiwatoLlee
ponyctumbln ctangapT CE (EN55022) Ha 3TMX KOHKPETHbIX YacToTax. Mpubopsl,
ncnonb3yemble B nabopaTopum, BO3AENCTBUIO HE NOABEPratoTCs.

14.2.2 [npekTuBa 1o HH3KOBOJIbTHbIM yCTPOHCTBaM (be3onacHocTb)

C uenblo BbINONHEHMS TpeboBaHUN eBPONENCKOro CTaHAapTa «npekTrBa o
HM3KOBONbTHOM 060pyaoBaHumn» (73/23/EEC), obopyaoBaHue, N3rotoBieHHoe
koMnaHuen Hart Scientific, pazpaboTtaHo Taknum 06pa3omM, 4TobbI
cooTBeTcTBOBaTh cTaHAapTaM EN 61010-1 n EN 61010-2-010.
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