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Caparos (845)249-38-78
CwmoneHck (4812)29-41-54
Coum (862)225-72-31
CtaBpononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Ydpa (347)229-48-12
YensbuHck (351)202-03-61
Yepenogel, (8202)49-02-64
Apocnasnb (4852)69-52-93
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1. HasHavyeHue nsgenusa

N3meputens-perynatop temnepatypbl nporpammmpyembln MBY-04 (nanee no tekcty «MBY-04») npea-

Ha3Ha4eH:

e [OnA nsmepeHud npmn nomMmoLum Tepmonpeo6pa3OBaTenﬂ M BblBOAAa Ha MHOAMKATOPbI TeMMNepaTypbl B pa6o-

yel 30He NPUCOEANHEHHOTO 3NIEeKTPOTEPMUYECKOro 060pYA0BaHNS;

e Ona redepaunmn ynpasnarvowWmnx HarpeBaTesibHbIMU 3J1ieMeHTaMn MMNyJNbCOB C LENblo nogaepXaHna 3a-
nporpaMmmMmmMpoBaHHOIo TemMnepaTtypHoro pexvma B pa60l-|el7| 30HE NMPUCOEONHEHHOro 3IeKTpoTEPMUYE-

ckoro obopyaoBaHus;

* [Nsi KOHTPONS PaboTOCNOCOBHOCTN NPUCOEAMHEHHOTO 3MEKTPOTEPMMYECKOro 060pyaoBaHMs], B YAaCTHO-
CTW KOHTPOIS LLeNOCTHOCTM TEPMOMNaphbl 1 CUIOBbLIX Lenei;
e [Ns BblBOAA MHpOPMALMK O TEKYLLLEEM COCTOSIHUM NPUCOEeANHEHHOrO 3NeKTpoTepMmyeckoro obopyaosa-

HUA Ha HepCOHaHbeIVI KOMIMbKOTEP.

2. YcTpoucTBo usgenus

Nameputenb-perynatop temnepatypbl MBY-04 BbINOMHEH B NPAMOYrofibHOM yA4apOonpoYHOM niacTtmac-
COBOM KOpryce Afis WUTOBOro KpenneHus. Bce anemeHTbl npnbopa pacnonoXeHbl Ha Tpex nevyaTHbIX nnaTax.
OneKTpuyeckMe coeguHeHnsa OTAENbHbIX MNaT BbIMNOSIHEHbI NPU NOMOLLM rMBKMX Wwnendos. NepeaHsa YacTb
Koprnyca npeacTtaenseT cobon nuueByto NaHesb C YCTAHOBIEHHOW Ha HeW nnaton nHgukauuun. BHyTpu kopny-
ca pasMeLleHbl, NpoleccopHas nnata v nnata seoga/BbiBoga. [Ang noaBoAa BHELLHMX 3NEKTPUYEeCcKuX Lenen

Ha 3afHel YacTu koprnyca yCTaHOBMEHbI KONOAKM.

MBY-02 narotaBnuBaeTcs B pasfnunyHbIX MOAUGUKALMAX, OTANYAOLWKNXCA APYr OT Apyra KOHCTPYKTUB-
HbIM UCMOMHEHMEM U TUMOM BCTPOEHHBIX BbIXOAHbLIX YCTPOUCTB. MHdopmauusa o mogudmkauum npubopa 3a-

LuncbpoBaHa B Kofe MOSIHOro YCNOBHOrO 0603Ha4eHus:

MBY - 04 - X -X-X-X-X-RS485-X

TWUMN NMPUBOPA

KOHCTPYKTUBHOE UCIMOJTHEHUE

TUNbI U KONTMYECTBO BbIXOAHbIX YCTPOUCTB

HAJIUYUE U OBBLEM APXUBHOW NAMATHU

HAJNIUYUE UHTEPDENCA RS-485

TN N BENNYNHA HANMPAXEHUA NMUTAHUA

KoHCTpYyKTMBHOE UCMOSHEHMe:

B - wwutoBoe ncnonHeHne npubopa.
H - HacTonbHOe ucnonHeHune npubopa.
Tun BbIXOAHbIX YCTPOMUCTB:
O6o03HaveHne | Tvn BbIXOAHOrO arfemMeHTa TexHuyeckne napameTpsbl
P Onropene Tok He 6onee 100 mMA npu Ha-
npsbkeHun He 6onee 400V AC/DC
c OnTonapa cuMUCTOpHas Tok He Bonee 50 MA npu Hanps-
XeHumn He 6onee 250V AC
T OnTtonapa TpaH3McTopHas n-p-n Tuna Tok He boniee 50 MA npu Hanps-
XeHuun He 6onee 60V DC

Lindpa nepen o6o3HaveHem onpenensieT KorMy4ecTBo BbIXOAOB AaHHOMO TuNna.

Tun ¥ BenNu4YMHa HanpsXKeHUsi NUTaHUA:
12DC - nuTaHMe NOCTOSIHHBIM HanpskeHne B ananasoHe 10 — 30 B.
220AC — nuTaHMe nepeMeHHbIM HanpskeHue B agnanasoHe 110 — 240 B.

Hwxe nokasaHbl CXeMbl NOAKNIOYEHUS U 0003Ha4eHus CTaHOapPTHbIX MOLI,VI(*)VIKQLI,VIVI Onokos.
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3. BHelwHU BUMA 1 opraHbl ynpaBreHus

Ha nuueson naHenu nameputens-perynsaropa temnepatypbl MBY-04 pasmeLleHsbi:

1. UndppoBble nHOMKATOpbI, NOKa3biBatoLMeE:
o Lvadch =) — Homep TekyLueit nporpammbl 1 cTyneHu;
e

o [38%55%) - cpennsin Temnepatypa ¢ paboueit 30He Unu pabouasi TeMnepaTtypa OfHOI U3 Harpesa-

TEeNbHLIX cekuun, °C;
o [=57030) - sapannyio Temnepatypy Bblgepxkkm, °C;
o [+ 053] - sapavnyio 4nUTenbHOCT BBIAEPKKN, MUH;
o Los 2] — 3apaHHylo ckopocTb HarpesaloxnaxaeHusi, °C/MUH;
. [F — BpeMs paboTbl Ha TekyLlen ase, MUH;
« [Er+ ) kop ownbku, B criyyae ee BO3HUKHOBEHUSI.
2. CUrHarnbHbIe UHAVMKATOPbI, NOKa3bIBaKLLME:
* pexum paboTbl neuu;

» paboTy HarpeBaTens.
3. KHonku ynpasnenus: 0 MYCK (8 CTON, (& NPOrP,(& KAHAA,
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BkntoyeHue nameputensa-perynatopa temnepatypsl MBY-04 ocyliecTBngeTcd nogadven nutaroLlero Ha-
npsbkeHus. NMocne BKNIOYEHMA MHAUKATOP pexuma paboTbl Ha NUUEBOW naHenu uHauuupyet pexnm «OXWU-
OAHVE». Ha nHgukatopax “MAPAMETP” otobpaxkaetca cpeaHsis Tekywas TemnepaTtypa B paboyem npo-

CTpaHCTBE NPUCOEONHEHHOIO ANIEKTPOTEPMUNYECKOTO oGopyp,oaava.

Ha nugukatope “KAHAJT" otoGpaxaetca “0”" o6o3Havaowmin BbIOpaHHbIN PeXXmMM 0TOBpaeHus.
KHonka “KAHAJT" Ha 6noke MBY-04 nepekntoyaeT pexum otobpaxeHuss Ha nHgukatopax "MAPAMETP”
— cpeaHsist Temnepartypa B paboyer 30He unu paboyas Temnepartypa O4HOM U3 HarpeBaTenbHbIA cekumi. [Npu
aTom Ha nHgukatope "KAHAJT" otobpaxaetcs cumson “07, “1”, “2” nnn “3”, 0603HaYaloLWNN TEKYLLNIN PEXMUM
oTobpaxeHus. B pexvnme oToGpaxeHus TemnepaTypbl HarpeBaTeribHOM CeKuuW OnMTEeNnbHOEe HaxaTue Ha
kHonky “MPOI™ nepekntoyaeT pexunm otobpaxeHus paboder TemnepaTypbl HarpeBaTeNbHON CEKUMN Ha pe-

XXMM 0TODpaXKeHUs 3alUTHOM TeMnepaTypbl. M3genve rotoeo k paborte.

4. TexHN4YecKue XxapakTepuCcTUKK

Mpeaensl gonyckaemon abCcontoTHOM NOrPELLHOCTM KOMMEHCaUUN TemnepaTypbl +2
cBOOOAHbIX (XONOAHbIX) KOHLOB Tepmonapsl, °C
lMoTpebnsaemas mowHoOCTL, B-A, He bonee 10,0

HomuHanbHoe HanpshkeHne nuTatowen cetu, B
ncnosnHeHne «220AC»

ot 110 go 240

ncnonHeHne «12DC» oT 10 no 30
YacTtoTa nepemeHHoro Toka (ans ucnonHenus «220AC»), 'y 50
OnekTpuyeckoe conpoTueneHve nsonauum (npu temnepatype 2045 °C 1 Hanpsixe-

Hun 100 B), MOM, He meHee: 20

[wvanas3oH 3agaHna BpeMeHU BblAEPXKKN, MUH

0—-998;,999 ==

[dnana3oH 3agaHnsa ckopoctu HarpeBa, °C/MUH

0,01 —99,9; 0 = max

[nckpeTHoCTb 3agaHusa TemnepaTypsl, °C 1
[NCKpeTHOCTb 3aaHnsa BpeMeHU BblAEPXKKN, MUH 1
IunckpeTHOCTb ckopocTu Harpeea, °C /MyH 0,1
KonnyecTBo XpaHMMbIX B NaMATN NpOorpamm 20
KonuyectBo nporpaMMmpyeMbix CTyneHen B nporpamme 40
KonuyectBo BXOAHbIX M3MEPUTESNbHbIX KAHANoB 6
Konu4yectBo KaHanoB ynpasneHus 4
"abapuTHble pasmepbl NpMbopoB, MM, He Bonee:

- rnybuHa 90

- LUMPUHa 150

- BbICOTa 80

"abapunTbl MOHTaXKHOIO OKHa (4N ncnonHeHus «B»), A x H

137 x 67"

Pa6o4ne ycnosus akcnnyataumm npnbopos:

- TemnepaTypa oKkpyxatoLiero Bo3gyxa, °C ot +5 go +50

- OTHOCUTENbHAas BNaXHOCTb, % ot 30 go 80

- aTmocdepHoe gasrneHue, klla (Mm pT. CT.) ot 84,0 go 106,7
(ot 630 go 800)

CpeaHuii cpok cnyxbbl, NeT, He MeHee 10




B cootBetctBUM ¢ TOCT 14254-96 no 3alLMLLEHHOCTN OT BO3LENCTBUS OKpYXKatoLen cpedbl MOgynn OTHO-

caTca K knaccy P20 co cTopoHbl NnepefHern naHenw.

[vanasoH M3MepeHVII7I I'IpVI60pOB npu pa60Te C COOTBEeTCTBYWLWMMN NepBUYHbIMUA TepM0npe06pa3OBa-
Tenamun, npenenbl AonyckaemMblX OCHOBHbIX NMpuBeaeHHbIX I'IOFpeLIJHOCTeVI V|3mepeHvu7| N 3Ha4YeHne eanHuLbl

Mragulero paspsiaa npmBeaeHbl B Tabnuvue 1:
Tabnuua 1

YcnosHoe o603HaveHve

HCX npeo6pa3osanms [wanasoH namepenui, °C

3HayeHve eanHuULIbI
mMnagLwero paspsga, °C

Mpepensl gonyckaemon
OCHOBHOM NpmnBeaeHHOM
norpeLwHocTu, %

TepmonpeobpasoBaTenu conpotmenexns no FOCT 6651-2009

na pasHa 1 °C.

Pt100 (a=0,00385 °C™) —100...+750 °C 01/10
1000 (a=0,00391 °C™) —100...+750 °C 01/1
100M (0=0,00428 °C™ —100...+200 °C 01/1
Cu100 (a=0,00426 °C™) —50...+200 °C 0,1
Pt500 (a=0,00385 °C™) —100...+750 °C 01/1
5000 (a=0,00391 °C™) —100...+750 °C 01/1 10,95
500M (a=0,00428 °C™) —100...+200 °C 01/1 =
Cu500 (a=0,00426 °C™) -50...+200 °C 0,1
Pt1000 (a=0,00385 °C™) —100...+750 °C 01/1
10000 (0=0,00391 °C™) -100...+750 °C 01/1
1000M (a=0,00428 °C™) -100...+200 °C 01/1
Cu1000 (a=0,00426 °C™) —50...+200 °C 0,1
TepmoanekTpuyeckne npeobpasosatenu no NOCT P 8.585-2001
TXK (L) 0...+800 0,1
TXKH (E) 0...+900 0,1
XK (J) 0...+1200 0,1/1
THH (N) 0...+1300 0,1/1
TXA (K) 0...+1200 0,1/1
Tnn (s) 0...+1600 0,1/1 10.95
TN (R) 0...+1600 0,1/1 o
TMP (B) +200...+ 1800 0,1/1
TBP (A-1) 0...+2000 0,1/1
TBP (A-2) 0...+2000 0,1/1
TBP (A-3) 0...+2000 0,1/1
TMK (T) 0...+400 0.1
MpumevaHwue:

* Mpn Temnepatypax cabiwe 1000 °C n npu Temnepatype MmuHyc 100 °C ueHa eguHuMUbl MnagLlero pasps-

5. MpuHUMN paboTbl

®PyHKUMOHNPOBaHME npucoeanHeHHoro
3MNeKTpoTepPMUYECcKOro 0bopyaoBaHUS MPOUCXOAUT MNOA
KoHTporniem MbBY-04 B cCOOTBETCTBMM C 3agaHHOM
nonb3oBaTterieM MporpaMMON MHOrOCTYNEeHYaToro Harpe-
Ba/oxnaxgeHuns (cM. avarpammy). [ns Kaxgow cTyneHu
nonb3oBaTternieM 3afalTcda: Temnepatypa  BblOEPXKW,
BpemMs BbIAEPXKM N CKOPOCTb HarpeBa Wnu OXNaXaeHus
A0 YyKkasaHHoW Temnepatypbl. B npouecce BbINONHEHWS
nporpaMmbl, Mpu nepexofe Ha O4YepefHYy CTyMNeHb,

mMreparypa

Te

BbIAEPXXKQ

crynexs 1

BbIAEPXXKA

OXAQXKAEHNe

BbIAEPXXKA

e
FR 2

CTyneHb 2 CTyrneHb 3

paboyasi 30Ha Ha4YMHaeT C 3aaHHON CKOPOCTbI0 HAarpeBaTbCsl UMW OXNaX4aTbCst 40 3afaHHOW TemnepaTtypbl
BblAepPXKKN. Mo OOCTUXKEHUM yKasaHHOW TeMrepaTypbl BbINOMHAETCA ee nogaepxaHue B TeYEHUE 3a4aHHOro
BPEMEHW BbIAEPXKKM, NMOCHEe YEro BbIMOMHAETCA Nepexos Ha CrneayoLLyo CTyneHb Nporpammei.

O
2%

&—
Bpems



6. KoHdompypupoBaHue

BBoA NporpaMMbl 3aKmoyaeTcs B MOCNEAOBAaTENbHOM YKa3aHWM 3HAYEHWIt TemnepaTypbl BbiAepXKY,
BPEMEH BbIAEPXKKM U CKOPOCTY Harpesa U OXMaXaeHUs Ans Kaxaon CTyneHy BBOAVMON nporpammbl. Ans
KOPPEKTUPOBKN NapameTpoB CTYNEHN HEOBXOAMMO BbIMOMHUTL CrieaytoLlme AeiCTBUS:

* B pexvuMe oxugaHust Haxatb kHonky (8 MPOTP, npy atom Ha nHaMKaTOpax NOSBUTCS HaaNMCh B hopMa-
e [703 & 3], O3HavarwLLaa Havano nporpammupoBaHnd nporpammbl Nel un ctyneHn Nel;

* Npu HeobXOAMMOCTU, CKOPPEKTUPOBaTL HOMEP NPOrpaMMbl M HOMEP CTYMEHM, NCMOMb3Ys KHOMKY ©nporp
ans Bbibopa koppekTupyemoro paspsina u kHonky (J MYCK gns nameHenvss 3HayeHus B BbiGpaHHOM
paspsage;

o naxumas kronky B MPOTP no nosienenus Hagnuew B dopmate [=0 #32], neperitv B8 pexum nporpam-
MUPOBaHUSA TeMMepaTypbl BbIAEPXKW AN AaHHO CTyneHn (TemnepaTypa 3agaeTcs B rpagycax);

* MPU HeOBXOAUMOCTU, CKOPPEKTUPOBATL TeMnepaTypy Bbiaepxki, ncnonbays kHonky (& MPOTP ang Boi-
6opa koppekTupyemoro paspsiaa u kHorky (J MYCK gnsa nameHenns sHaueHvs B BbIGpaHHOM paspsiae;

o Haxumas kHonky & MPOFP o nosienequs Hagnueu B popmarte [H &S] nepeiitn B pexxum nporpawm-
MUPOBaHUS BPEMEHU BbIAEPXKKN ANS AaHHO CTyneHn (Bpems 3a4aeTcs B MUHYTax);

* MPU HeoBXOAMMOCTM, CKOPPEKTUPOBaTb BpeMsi Bblaepxkku, ucnonb3ysi kHorky (& MPOTP ans BhiGopa
koppekTupyemoro paspsaa u kHonky (J MYCK ans nsmeHenuns 3HaueHns B BoiGpaHHOM paspsige:;

o naxumas kronky 8 MPOTP no nosienenus Hagnuew B dopmate [44 D2%] nepeiitv B8 pexum nporpam-
MUPOBaHUSA CKOPOCTW HarpeBa/oxnaxaeHns Ans AaHHOM CTyneHun (CKOpoCTb 3a4aeTcs B rpagycax B Mu-
HYTY);

* MPU HeOBXOAMMOCTU, CKOPPEKTUPOBAaTb CKOPOCTb HarpeBa/oxnaxaeHusi, ucrnonbaysi kHonky () MPOIP
Ans BbiGopa koppekTupyemoro paspsina U kHorky (B MYCK nns usmeHennst 3HauveHns B BbIGpaHHOM
paspsige;

* [NS1 MPOrpaMMUpOBaHUs criedyollent ctynenu, Haxumasi kHonky (8 MPOTP noGutbes nosiBnexns Hag-
men B popmate [4 i ) nocne uero nosTopuTb BCe BbIWeEONMCAHHbIE WarM ARS MPOrpam-
MbI/CTYNEHN C APYrMM HOMEPOM;

* [N 3aBepLUEHUs NPOrpaMMMPOBAHMUS 1 3aN1CK HOBbLIX NapaMeTPOB CTyNeHN B NaMsaThb Groka ynpasne-
HWA HaxaTb kHonky (J CTOM,

Ecnu ncnonbayeTtca meHee 40 CTyneHen, To AnS CTyneHu, creayiolleil 3a nocrneaHei nporpaMmmmpye-
MOii, TemMnepaTypa BbIAEPXKKI AOMKHA BbITb ycTaHoBrneHa pasHon [t ). Mpu gocTvxerun Takoi cryne-
HW BbINOMHEHME NPOrpaMMbl MPEKPATUTCS 1 NeYb NepeiaeT B PEXUM OXUAAHUS.

Mpn HeobxoaMMOCTM ANs MBI CTyNeHN MoXeT BbiTh 3anpPorpaMMUPOBaHO BECKOHEYHOe BpeMs Bbi-
[EPXKKW. B 3TOM Criyyae oHO AOMKHO BbiTb yetaHosneHo pasHbiM [ 255 ]. Mpu noctvxenun Takon crynexm
neub ByaeT noaaepxmeaTh 3a4aHHY0 TeMnepaTtypy [0 Tex fnop, noka nonb3osaTternb He 3anyCTUT NPUHYAN-
TENbHO crieaywoLLyto cTyneHb, Haxas kHonky (3 MYCK unn He npepBeT BbinornHeHVe nporpammbl, Haxas
kHonky (J CTON,

ONs KaXKaol CTyNeHW CKOPOCThb Harpesa/oxnaxaeHusi 3afaeTcs B [0CTaTOYHO LUMPOKOM AuanasoHe.
OpHako B AeiiCTBUTENLHOCTU NoaaepXnBaeMasl CKOPOCTb Harpesa orpaHMyeHa MOLLHOCTBIO Neyn, a noaaep-
XVBaemasi CKOpOCTb OXMaKAEHUS HE MOXET NpeBbllaTb CKOPOCTb CBOBOAHOIO OCTbIBaHMSA neun. Mpu Heob-
XOAMMOCTU AN No6Ooi CTYNeHN MOXeT BbiTh 3anporpaMMMpoBaHa MakcMMarbHO BO3MOXHAas CKOPOCTb. [ns
3TOrO OHa AOIkHa BbITh yeTaHosneHa pasHon [ TS ],

Mpu HaxaTum kHonku (& MYCK B pexume oxupanns GyaeT npouaseaeH 3anyck TekyLien nporpaMmbl C
nepBon cTyneHn. TekyLuen ABnseTcs nocreaHss BBeAeHHas nporpamma. locne BKIOYEHWS neun TekyLueil
ctaHoBuTca nporpamma Nel. [lna BbiGopa U 3anycka nporpaMmbl C MPOU3BOMBbHLIM HOMEPOM HeoBX0aMMO
BbINOMHUTL CreaytoLme AeiCTBUS:

* B pexvuMe oxugaHust Haxatb kHonky (8 MPOTP, npy atom Ha nHaMKaTOpax NOSBUTCS HaaNUCh B hopMa-
e [703 & 1)

* CKOppEeKTUpOBaTb HOMep Mporpammbl, ucronbays kHonky (8 MPOTP nns BLiGopa koppekTupyeMoro pas-
psipa v kHonky (8 MYCK nns nsmeHeHus 3HaueHus B BbIGpaHHOM paspsiae;

« Haxatb kHonky (&) CTOMN nns BosspaTa B pexum oxuaanms 1 kHonky (J MYCK ans 3anycka nporpammbi.
NS NpUHYAMTENBHOTO NEpexofa Ha ouvepeaHylo CTyreHb B npouecce paboTbl HEOBXOAMMO HaXaTb

kHonky (8] MYCK.

Mpu 3anycke nporpamMMbl, @ TaKkke Npu Nepexoae Ha oYepeaHyto CTYMeHb Ha MHAMKATOpax Ha KOpoTKoe
Bpems nosiensieTcsi Haanuek B dpopmate [T4d' 3], ykasbisatowwas Homep Tekyluel nporpamms 1 cTynexu. B
npoLecce BLIMOMHEHNs MPOrpaMMbl MHAMKATOP pexuma paboTbl Ha Groke ynpaBneHus MHOULMPYET PexXum
«HAIPEB» (cBetoguog roput), pexunm «OXJTAXKOEHUE>» (ceBetognog muraet) unu pexmm «BbIOEPXKA»,
YTO CBMAETENLCTBYET O NPOUCXOASLLEM B JAHHbI MOMEHT HarpeBse, OXNaXaeHUn Uni BbiaepxKe.



Mpu HaxaTumn kHonku (B MPOTP B npoLecce BbINOMHEHUS NPOrpaMMbl Ha UHAMKaTopax ByayT nocneao-
BaTeNbHO OTOOPaXXeHbI: HOMEP TEKYLLIEN NpOorpaMmmbl U CTYNEHW, 3agaHHble TeMnepaTypa U BPEMS BbIAEPXKKY,
CKOPOCTb HarpeBa/OXNaxaeHusi, a Takke Bpems paboTbl neyn Ha Tekyllen dase (Bpems B MUHyTax OT Hadana
HarpeBa/oxnaxaeHusl Unu oT Havana BblOEPXKKN).

B npouecce paboTbl Npu HEO6XOAMMOCTN BO3MOXHO OTKpbIBaHME kamepbl obxura. B atom cnyyae Ha-
rpeBaTenu neyn OTKIIYAKTCS, a BbINOMHEHWE NporpamMmmbl NpuocTaHaBnmBaeTcs. Mocne 3akpbiTUa kamepbl
obxura neyb NpoJomKaeT CBOK paboTy.

Mocne npoxoxaeHus Bcex 40 CTyneHen WUnu npu SOCTUMXKEHUU CTYMeHW C TemnepaTypon BblAEp>KKU,
pasHon [Z2000] BhinonHenme nporpaMMbl MpekpalaeTcs u neyb NEpPEXoanT B PEXNUM OXMaaHUst. MpuHy-
AVTenbHO NpepBaTh paBoTy neyn B No60o MOMEHT MOXHO npu nomoLuy kHonku (& CTOM,

B cnyyae BO3HMKHOBEHUSI aBapUMHbBIX CUTyauui BbINOSIHEHWE MPOrpaMMbl NpepbIBaeTCs, HarpeBaTenu
neymn OTKNIOYAKTCA, HAa MHAaMKaTopax 6noka ynpaBneHus otobpaxaeTtcs coobueHme 06 owmnbke. [na cbpoca
3TOro COOBLLEHS U Nepexoaa B PEXUM OXUAAHUS criedyeT HaxaTb kHonky (2 CTOM,

Bo3MOXXHO nosiBreHne crnepyoLmx coodLleHnin ob owmbkax:

e [Err i) ownbka 3arpy3ku CUCTEMHbIX MApaMeTpoB — AN YCTpaHeHMs ownbku cnegyet o6paTuTbes

Ha 3aBog N3roToBUTENb;

o« [Er+~ 2] - nutanue 6roka 6bino BbIKNIOYEHO B pexunme «<HAMPEB» unu B pexxume «BbIOEPYKKA»;
e [Err 2)- ownbka 3arpysku napaMeTpoB CTyMNeHM Unn NonbITka 3anycka CTyneHn, kotopas He bbina

3anporpaMmMmpoBaHa;
e [EFm ™M)= 3afaHHas TemnepaTtypa BblAEPXKKM ONS JaHHOW CTyneHu Gonblue MakcumarnbHO AonyCTu-
MOW;

e [EFm 5)- TemnepaTypa B paboyeM nNpocTpaHCTBE NPEBLILAET TeMNepaTypy aBapunHOro oTkoye-
HUSA unm obpbiB TepmonpeobpasoBaTens;

e [EFm E)- HencnpaBHOCTb B paboTe cunosbix Luenen (Mpobon Tmpmnctopa unm ONTPoHa);

e [EFm ) OTKpbITa ABepLa neyu.



7. HacTpouka perynsitopa

Ana agdeKTMBHOrO ynpaBneHnss TemMnepaTypHbIM pexnmom o0bekTa ynpaBrieHUsa UCNonb3yeTcs npo-
rpammHo peanusoBaHHbin MO/MAO-perynatop. MNepekntoyeHne koHGUrypaumm perynatopa BbINoSHAETCS aB-
TOMaTU4eCKM B 3aBUCUMOCTM OT TEKYLLEro COCTOsIHMA obbekTa M Tekywero pexuma pabotbl. Perynsatop c
nponopuunoHansHo-anddepeHumnansHomn (MO) CTPYKTYpOr Ucnonb3yeTca ANg ynpasneHnsa npoueccoM Harpe-
Ba/oxnaxgeHns ¢ nogaepxaHveM 3aJaHHOM CKOPOCTU U3MEeHeHWs TemnepaTypbl. Perynsatop ¢ nponopuumo-
HarnbHO-MHTErpanebHo-auddepeHumnansHon (ML) cTpykTyporn Mcnonb3yeTcs Ana ynpasfieHus npoueccom
BblAEPXKN C nogaepXaHnem 3afaHHOW TeMnepaTypbl B Te4eHUe 3aJaHHOro BpeMEHM.

MapameTpbl HACTPOWKM perynsatopa n Ux ycrioBHble 0603HaYEeHNS:

Kpee — KO3 PULMEHT nepepauun MNO/MNO-perynsatopa (napametp Ne3.05),

Tpez — NOCTOSIHHAA BpemeHu MNO/MNO-perynsatopa (napametp Ne3.06).

3akoH perynuposaHud B obem suge (ansa MNMNAO-perynaropa):

V(0= K ol 80+ T [t + T, cet)/ dit |,

e aeod

€(t) = X = X(t) — BenuunHa paccornacoBanusi, pasHOCTb 3aAaHHOM TEMMEPATYPbI W TEKYLLEI.
MocTosIHHbIE BPEMEHW AN MHTerpanbHou U anddepeHumansHoM KOMMOHEHT perynsitopa:

Tom™ — ans Mf-perynsTopa,
Tum=T pe'2  _ s NO-perynstopa,
de) =T peg/8 .

Ynpasnsioliee Bo3aencTave (MoABOAMMAN K HarpesaTernto MOLLHOCTb):
U)= | U » Y(U) > U

Y(1),0< y(t) S Uper ¢,

0, y(t)<0

Ues UL 05 1] — orpanunuenmne mowHoctn Harpesatenst (cM. napameTp Ne 3.03).

OKcrnepuMeHTanbHas HacTponka napaMeTpoB perynsatopa OCHOBaHa Ha MeTOAde HesaTyxalwmx Kone-
6aHun. CyTb ero 3akntovaeTtcs B crnegytowem. Cuctema nepeBoauTCcst Ha NPONOPLMOHanbHbIN 3aKOH perynu-
poBaHMA NyTEM OTKIMIOYEHUS UHTErpanbHoOn U anddepeHumnanbHOn KOMNOHeHT perynaTtopa (Tpe. = 0, cM. na-
pameTp Ne3.06). 3agaetca HeKOTOpoe HavarnbHoe 3HaveHwe koadduumeHTta nepenayn (Hanpumep: Kpe. =
0.050, cm. napameTtp Ne3.05). 3anyckaetca npouecc perynupoBaHusi ¢ OTpaboTKOM HEKOTOpOW 3adaHHOW
TemnepaTypbl U3 cepeanHbl paboyvero AvanasoHa (CTyneH4YaToe BXOAHOE BO3OEeWCTBUe, Hanpumep: Tekylas
Temnepartypa 100 °C, 3agaHHas 400 °C, Bblaepkka MakcumarnbHasi, CKOPOCTb MakCcMmaribHas U He perynumpy-
eTcs).

Ecnn npu aToM B cucTtemMe BO3HMKAOT 3aTyxarowmne konebaHnsa (cMm. pucyHok 1) — koadhduumeHT nepe-
Aayun yBenuumealoT. Ecnn mMakcumMmymbl yCTaHOBUMBLUMXCSA KonebaHui npesblwatoT 3adaHHyo TemnepaTypy —
KoapbmumeHT ymeHbLliatoT. [lyTem nocnegoBaTenbHOro U3MeHeHnst koadduuneHta nepegadm gobueatoTcs
BO3HUKHOBEHWNS1 B CUCTEME He3aTyxalwux kornebaHun, uMmerowmnx Bua, nokasaHHbIM Ha pucyHke 2. JTO Tak
Ha3bIBaeMbI PEXUM KPUTUYECKNX KONeBaHuM.

B atom pexume dukeupyrotca koapduumeHT nepegaun K., perynsaropa u nepuog KpUTUHECKUxX Kone-
6aHun T,, TemnepaTypbl B cucteme. Vicxoaa U3 aTMx 3HaveHuin, napameTpbl HACTPOMKM perynsatopa paccyu-
TbIBAKOTCS CreayoLwmm obpasom:

K, .= 0.6xK,

T =T

pee Kp .

1 1
g " v v g
g .................................. i. ................................ %\
= KoAe6aHMe TeMneparyps! = KoneBaHue TeMneparyps!
| - - Bpems | - - Bpems
Puc. 1. 3aTtyxatoLme konebaHus. Puc. 2. HezatyxaoLiue konebaHus.



8. NMoBepka

[nsa oTKNoYeHMa KOMMNEeHcaL MM XONOAHOro cnas npu NnposeaeHnn NoBepkn Heob6xoanumo:
- ona Tepmonapsbl TXA BeecTn B napameTp 2.01 3HayeHne 22.22

- onsa Tepmonapel THH BBecTu B napameTp 2.01 3HaveHne 21.21

- ons Tepmonapsbl TIM(R) BBectn B napameTp 2.01 3HaveHune 23.23

- ons Tepmonapsl TIIM(S) BeBecTn B napameTp 2.01 3HayeHue 24.24

- ans Tepmonapsbl TIMP(B) BBecTn B NnapameTp 2.01 3HavyeHue 25.25

- ona Tepmonapel TMK BBecTn B napameTtp 2.01 3HayeHue 26.26

- ons Tepmonapbl TXK BBectu B napameTp 2.01 3HaveHue 27.27

- ons Tepmonapbl TXKH BBecTn B napameTp 2.01 3HaveHune 28.28

- ana Tepmonapbl TXKK BBecTn B napameTp 2.01 3HayeHue 29.29

- ons Tepmonapbl TBP(A-1) BBectu B napameTp 2.01 3HayeHne 2A.2A
- ons Tepmonapbl TBP(A-2) BBectn B napameTp 2.01 3HaveHue 2B.2B
- ansa tepmonapsl TBP(A-3) BBecTu B napameTtp 2.01 3HayeHne 2C.2C

[na nposeneHusa nosepkn MBY pabotarowmm ¢ TepmonpeobpasoBaTtensiMm COnpoTUBIIEHNA HEOBXO-
AnMmo:

- ons TepmoconpoTtusneHna Pt100 (1,385) seectn B napameTp 2.01 3HayeHue 3F.31

- onst TepmoconpoTtmaneHnsa Pt500 (1,385) eeectn B napameTp 2.01 3HayeHue 3F.32

- ons TepmoconpoTusnennsa Pt1000 (1,385) seectn B napameTp 2.01 sHaveHme 3F.33

- onsa TepmoconpotueneHna Cul00 (1,426) seectu B napameTp 2.01 3HayeHne 3F.34

- ons TepmoconpoTusnenna Cu500 (1,426) seectn B napameTp 2.01 3HayeHne 3F.35

- ons TepmoconpoTmneHna Cul000 (1,426) seectn B napameTp 2.01 3HadeHne 3F.36

- ons TepmoconpoTusneHna 10001 (1,391) seectu B napameTp 2.01 3HaveHne 3F.37

- ons TepmoconpoTusneHna 50001 (1,391) seectu B napameTp 2.01 3HaveHne 3F.38

- ons TepmoconpoTusneHnsa 100001 (1,391) seectn B napameTp 2.01 3HadeHne 3F.39

- ons TepmoconpoTusneHna 100M (1,428) seectn B napameTp 2.01 3HayeHue 3F.3A

- ons TepmoconpoTtusneHna 500M (1,428) seectu B napameTp 2.01 3HayeHune 3F.3B

- ons TepmoconpoTusneHna 1000M (1,428) seectu B napameTp 2.01 3HayeHue 3F.3C

Mocne npoeedeHusi NoeepKu eepHyMb U3MeHeHHbIe 3Ha4YeHUsl napaMmempoe Ha3ao.

[ns BKMNOYEHMST pexmMma N3MepeHns Xono4HOro cnast HeobxoaumMo ycTaHoBUTb 3HadeHne BF.BF B na-
pameTpe 2.01.

R-
i MarasuH
T2+ /{L,
M 5y-04 I | conpoTuBneHuit
T1+ T
o > pas33

Cxema nogkn4yeHMsA MarasuHa COI'IpOTVIB.ﬂeHVIﬁ AnNA NOBEepPKn pa6OTbI cTC.

+ +

M EY- O 4 KanuGpatop

METPAH 510lNMKM

Cxema noakno4veHnsa Kkanubparopa



9. CBnaeTenbCTBO O NpUeMkKe

N3meputens-perynatop temnepaTtypsbl nporpammumpyemsin «MBY-04- »
3aBoackon Ne cootBeTCTBYET TY 3434.016.24662585-11 1 rogeH Ansa akcnnyaTawuumu.
[aTa Bbinycka: 20 r.
KonTponep OTK: / /
noanuch .1.0.

10. FapaHTUK nsrotoBuTens

MpeanpuaTUe-M3roToBUTENb rapaHTUpyeT GecnnaTHbI PEMOHT 61ioka ynpaBneHus B TedyeHve 12 mecs-
LieB C AaTbl Npoaaxu.

Hacrosiwas rapaHTus aencTButenbHa ToNbKo B Criydae, ecnv nacrnopT NpaBuibHO 3anofiHeH (MMeeTcs
4YeTKO MPOCTaBMEHHbIE NeYaT 1 aata npoaaxm).

FapaHTMsA TepsieT cuny Npu criegyroLmx obectosTenscreax:

* NPV HEMPEAYCMOTPEHHOM UHCTPYKLMEN MO 3KCMyaTauum UCNoNb30BaHUN UK NPU YPE3MEPHOM UC-
Nonb30BaHWU;

* NPV MexaHW4eckoM MOBPEXOEHUN;

* NPV NOAKIIOYEHUN B CETb C HANPSKEHNEM, OTNIMYHBIM OT YKa3aHHOrO Ha U3aenuu;

* NPV HEMPEAYCMOTPEHHON MHCTPYKLUMEN MO 3KcnnyaTauum pasbopke unun nobom ApyroMm NOCTOPOHHEM
BMeLLaTeNbCTBE B KOHCTPYKLMIO U3enus;

HacTosiwas rapaHTnda HM Npun Kaknx 00CcTOATENBLCTBAX HE AaeT npasa Ha Bo3MeLlleHne y6bITKOB.
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11. CBnaeTenbCTBO O NOBEpKe

N3meputens-perynatop temnepatypbl nporpammupyemsin «MBY-04- »

3aBoackon  Ne npoLlien nepBUYHYO TMOBEPKY ANns  TepmonpeobpasoBaTtenen

M rogeH anga akcnnyarauumu.

MexnoBepo4Hbln MHTepBan — 2 roga.

[laTa nepBun4yHOMN NOBEPKN: 20 r.

MoeepuTens: / /
noanuchk o.1N.0.

NMocneayrouwme noBepku

[ata noBepkun PesynbTaThl NnoBEpKK Mognuce
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Mo Bonpocam npopaxu U nogaepXkKu obpalianTtech:

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropog (4722)40-23-64
BpsHck (4832)59-03-52
BnagmBocTok (423)249-28-31
Bonrrorpap, (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
MBaHoBo (4932)77-34-06
MxeBck (3412)26-03-58
KazaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Knpos (8332)68-02-04

KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61

Kypck (4712)77-13-04

Jivneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YernHbl (8552)20-53-41
HwxHun Hoeropog (831)429-08-12
HoBoky3HeLk (3843)20-46-81
HoBocnbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MNeH3a (8412)22-31-16

Mepmb (342)205-81-47
PocTtoB-Ha-[JoHy (863)308-18-15

EQuvHbIN agpec Ans BceX perMoHoB: msu@nt-rt.ru

Ps3aHb (4912)46-61-64
Camapa (846)206-03-16
CaHkTr-leTtepbypr (812)309-46-40
CapatoB (845)249-38-78
CmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononsb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBcK (8422)24-23-59
Yha (347)229-48-12
YenabuHck (351)202-03-61
Yepenosey (8202)49-02-64
Apocnasnb (4852)69-52-93

| www.mius.nt-rt.ru



