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HacTtosiuiee pykoBOACTBO MO 3KcCnnyaTaumm npegHasHavyeHo AN O3HAKOMITEHUSA
nepcoHana, OCyLWeCTBAALWEro Hanagky u akcniyatauuio usmeputena TemnepaTypsbl
perynupytowero TP 2524.

1 HASBHAYEHUE U OBJIACTU NPUMEHEHUA

N3ameputenb Temnepatypbl perynupyowmn UTP 2524 npegHasHadeH Ans
N3MEPEHUS N MMMNYNbCHOrO PErynMpoBaHnsa Temnepatypbl MO MPONOpPUMOHANbHO
nHTerpanbHo gudpdepeHumansHomy (MNL) 3akoHy M NpuMeHAeTcs B Tex obnacTsx
TEXHOMNOIMMYEeCKNX npoLeccoB, rae TpebyeTcsa NOBbIWEHHas TOYHOCTb MOALEepXKaHus
Temneparypsbl.

Mpnbop AOMMKEH 3JKCNIyaTMpoBaTbCA B 3aKPbITbIX  MOMELLEHUAX MPU crnegyrowwmx
YCroOBUSAX:

- TemnepaTtypa okpyxatowen cpeabl - ot +5 °C go +50 °C

- OTHOCUTENbHAas BNaXXHOCTb - He Bbonee 80 % npu Temnepatype 35 °C n 6onee
HU3KNX TemnepaTtypax 6e3 koHaeHcauum Bnarm

- atMmocdepHoe gasnenmne - ot 86 go 106.7 klla

- BUBbpauma mect kpenneHus: amnnutyga - 0.1 mm, yactota - He 6onee 25 'y

- HanpsYKeHHOCTb BHELHEro MarHUTHOro nosns - He 6onee 400 A/m

- OKpyawLwasi cpefa - He B3pblBOOMNAacHa, He COAEPXMUT COSIEBbLIX TYMaHOB,
TOKONPOBOASALLEN MblM, arpeccMBHbLIX FA30B WNU NApOB paspyLuakoLmx
MeTanmn n n3onsuunio.

Mpnbop npeaHasHayeH Ans yTOnsIeHHOro MOHTa)Xa Ha BEPTUKANbHbIX LWUTaX K
naHensax. OnekTpudeckne CoeanHeHns ¢ ceTblo, 00 bekTaMm ynpaBneHus u
MCTOYHMKaMWN BXOLHbIX CUrHANOB OCYLLECTBIISATCA YEpPEe3 KIEMMHbIE KOSTOAKM,
pacrnonoXeHHble Ha 3agHen naHenun npudopa.

2 TEXHWYECKUE XAPAKTEPUCTUKU

- Tuin ncnonb3yemoro npeobpasoBatend - 50M, 100M, 5001, 1001 (FTOCT 6651-94);
Tepmonapa XK(L), XA(K), MNr(S), NP(B), Huxpocun-Hucun tun N ( FOCT 6616-94) -
BbIBMpaeTca onepaTopomM.

Tun TepmonpeobpasoBaTens (HCX) [dnanasoH namepsembix Temnepatyp, °C
100M, 50M -99...4200
10001, 50r1 -99...4600
100Pt, 50Pt -99...+600
XA(K) -50...+1300
XK(L) -50...+800
Mri(s) 0...+1700
MP(B) +300...+1700
Huxpocun-Hmucun tun N 0...1300

- Yucno kaHanos perynupoBaHusa TemnepaTypbl — OA4WH.

-Yucno kaHanoB n3MepeHust TemnepaTypbl — OAUH UK ABa (No 3akasy ).

- Npepenbl fonyckaemMoro 3HavyeHnsa npMBegeHHON OCHOBHOW MOrpeLHoCTH
n3mepeHna temnepartypsbl - £0,2%.

- Mpegensbl gonyckaemoro 3HavyeHUs npueBeLeHHON OCHOBHOW NMOrpeLLHOCTH
cpabaTtbiBaHus - +0,3%.

- Npepenbl fonyckaeMoro 3HaYyeHnsa NpMBeAEHHOW A0MOSNTHUTESTbHOM NOrPELLUHOCTH,
BbI3BaHHOW U3MEHEHNEM TemmnepaTypbl OKpyxatoLero so3ayxa (Ha kaxable 10 °C
B Npegenax pabounx temnepatyp ot +5 go +50 °C):

n3mepeHna temnepartypsbl - £0,1%;
cpabaTbiBaHus -+0,15%.



- lononHuTenbHble PYyHKUNK:
3agaHuve 0o 8 yCcTaBOK C (PyHKUMEN NTMHENHOW pa3BePTKN TeMmnepaTypbl
3afaHveM BpeMeHU yaepx)aHusi, CaMOHaCTPONKa NapaMeTpoB i—, 1 , 12t U i,

- Ymcno cunoBbiX BbIXOAOB - YEThIPE perie Unu YeTblipe cuMmmncTopa.

- [1Ba nornyeckmx Bxoaa onsa AMCTaHUMOHHOIO ynpasfeHnsa npnubopom.

- lInana3oHbl 3Ha4YeHWI 3agaBaeMblX NapaMeTpoOB:
30HbI NnponopumoHanbHocTh - oT 0 0o 999,9 %/ °C;
30Hbl 6NOKMPOBKM MHTErparna - B 3aBMCUMOCTM OT TUNa SaT4YMKa;
NOCTOSIHHOM BpeMeHWN UHTerpupoBaHust - ot 0 go 9999 cekyHp;
NOCTOSIHHOW BpeMeHn anddepeHumpoBaHuns - ot 0 0o 9999 cekyHga;
BPEeMsI MOSHOro OTKPbIBaHUSA/3aKpblBaHNA 3acnoHku - oT 0 ao 999 cekyHp;
nepuoga WMpOTHO-UMNYNbCHOW Moaynaumn - oT 0 go 99 cekyHg;
HWXHEro N BepXHero ypoBHen MoLHoCTH HarpesaTens - oT 0 go 100 %;
BpeEMEHU NUHENHON pa3BepTKku TemnepaTypsbl - oT 0 4o 9999 MUHYT;
BpeMeHu yaepxanus - ot 0 go 9999 MuHyrT;
MUHUManbHOW ANUTENBHOCTU UMNYNbLCOB U nay3 mexay Humu - ot 0 go 9,9 c;
noporoB cpabaTbiBaHWS anapma - B 3aBMCUMOCTU OT TUNa gaT4yumka.

- KommyTtupyemasa mowHocTb (cos ¢ > 0,4) - 220Bx7A (pene) unu

220Bx2A (cumucTop).

- OneKTpuyeckoe conpoTuBneHne nsonaumm - He meHee 20 MOm.

- MoTpebnaemasa MoLwHOCTL - He Bonee 5 BT.

- Macca - He Bonee 1 kr.

- MabapuTtbl - 48x96x132 Mm

- 3agaHve napameTpoB perynnpoBaHus - L poBoe.

- MHoukauma namepsaemMbix U 3agaBaeMbiX BENMYMH - LMdpoBas.

- CB413b C KOMMbLIOTEPOM - MO ABYXNPOBOLHOMY MHTepdency (Mo 3akasy).

- HanpsixkeHne nutanus - 220 B ceTn nepeMeHHOoro Toka.

- Knumatnuyeckoe ncnonHexne no NOCT 15150 - YXJ14.2.

- 3awmTta ot Nblnu 1 oAbl - |P40.

- YCTOMYMBOCTb K KnumMmaTudeckum dpaktopam - rpynna B4 no FOCT 12997-84.

- CpeaHsst HapaboTka Ha oTKaa3:
ans nenonHeHun TP 2524-6-0, TP 2524-6-1 - 32000vy;
ansa uenonHeHnn TP 2524-5-0, TP 2524-5-1 - 320004 (npu paboTe B pexume
NHOMKaLNN).

- MpenenbHoe vncno umknos cpabaTbiBaHus pene - 5 000 000.

- CpegHuin cpok cnyx6bl npubopa - 12 ner.

3 YCTPOMUCTBO M NPUHUMIM PABOTbI MPUBOPA

3.1 UTP 2524 gaBnsieTca YCTPOMCTBOM C MUKPOMPOLIECCOPHbLIM YynpaBfieHNEM WU
KaHanoMm U3MepeHusi U perynnpoBaHust Temnepartypsbl.
B cocTtas npubopa BxogaT:
- ONOK NUTaHUS;
- MMKPOMPOLLECCOPHbIN BOK;
- 610K MHOUKaLMN N KnaesmaTypbl;
- aHarnoro-undgposon npeobpasosatens (ALM);
- 6nok ynpasneHus pene nnn cMMUcTopamu.
3.2_bnok nutaHus.
3.2.1 brnok nutaHua npeobpasyeT ceTeBoe HanpsikeHne 220B B noOCTOAHHOE
HanpsbkeHne +24B, +5B u -5B.




3.3 MukponpoLeccopHbIr 6M0K.

3.3.1 [laHHbI 650K SIBNSIETCA OCHOBHLIM y3rioMm npubopa, peanuaylowmm Becb Habop
BbIMNOJSTHAEMbIX UM (PYHKLINA.

3.4 _bnok nHamkaumm n KnaBsnaTtypsi.

3.4.1 MNMocpeacTtsoM gaHHOro 6r10Kka OCYLLECTBNSAETCS BBOA 3HAYEHUN perynmpyemblx
BENUYUH TEMNepaTypbl U MHAUKAUMS ee TeKywmux 3HadeHun. B coctaB Gnoka BxogaT
ABa YyeTblpexpaspsaHbiX CBETOANOLHbBIX MHAOMKATOpPa U cBeToAnOoAb!, MHpopMUpyroLne
0 coctosHun npubopa: ‘OUTL’ - coctoaHue pene P1, ‘OUT2’ - coctosiHue pene P2,
‘ALM1’ - cocTosiHue pene P3, ‘ALM2’ - cocTtosiHue pene P4, ‘STOP’ - pexum octaHoBa
perynupoBaHnus, ‘AT’ - pexum aBToHacTpoviku MU napametpos. KHonka =) CNYXUT
Ans Bxoda B PEXMM YCTAHOBKM 3HAYEHUSI perynupyemon BeNUYMHbI TemnepaTtypbl U
apyrux napameTpoB. KHonku n ANa YMEHbLUEHUST N yBENUMYEHUsT BBOOUMOIO
ymucna. KHonka Ans 3anycka/octaHoBa npouecca perynupoBaHus UM nepexoga K
cneayouwemy paspsaay npv BBoge yvcna.

3.5 bnok ynpaBnexnmsa pene nnm CAMMUCTOPOM.

3.5.1 brnok ynpasneHuna npefgHasHadeH Ons 3aMblKaHUA/pa3MblKaHUS CUNOBbLIX Lienen
ynpaBnseMbiX OOGbEKTOB N COAEPXKUT CUMUCTOPbI UM Pere N CXemy ynpaBneHus.

4 NMOAroToBKA K PABOTE U NOPALOOK PABOTDI

4.1. TMogkntountb npubop cornacHo Puc.2 TPUNTOXEHWUA npu BbikMOYEHHOM
obwem nutaHmn. NMpoBepuTb NPaBUNbLHOCTL NOAKNIYEHNA npubopa.

4.2. KoHdurypupoBaHmne npudopa ocyLecTBnseTcs cne,u,yrou_l,MM obpasom:

BkniounTe nuTaHne npubopa 1 Nocre NCHE3HOBEHWS PAMKM .. | HaxXMUTe kHonky & u,
He oTnyckas ee, HaXMUTe KHOMKy (<), npu aToM Ha BepxHeM MHOMKATOpe MOSBUTCS
MUratoLLast HaanNuehb i ori-. YepXuBanTe KHOMKU B TedeHne 5..6 cekyHa A0 NOSIBIEHNS
Hagnueu COde ecnu MeHio 3aBrOKMPOBAHO KOZOM WMM G B MPOTUBHOM Chyvae u
yucra. ATO O3HAYaEeT, YTO Bbl BOLUIM B PEXUM KOHUIYPUPOBaHUsS npubopa n MoxeTe
N3MEHUTb PS4 NapameTpoB, onpefenswowmx ero paboty. Ecnm meHo 3abnoknpoBaHo
Kogom, To Habepute ymcno 3964 n HaXXMUTE KHOMKY & ons Bxopa B MeHio.
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Puc. 1a

Cnucok napameTpoB KOHurypauum wn ux HasHadveHne (Puc.1a gns pgaTtyukos
0,1..7,11,12,16. Puc.16 gnsa gatymkos 8,9,10,13-15):
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71 - PEXMMbI 6NTOKMPOBOK:

2T

[ A
'—0 - MeHIo 40CTYNHO;
1 - meHto 3abnokmnpoBaHo kogom 3964.
0 - kHonka (= pas6noknposaHa;
1 - kHonka (=) 6nokupoBaHa.
0 - kHonka (@ ocywiectenser MYCK/OCTAHOB perynumpoBaHus:;
1 - kHonka (@) ocyuiecTBNsSET nepexoa B pyyHON pexum 1 06paTHO;
2 - kHornka (@ 6nokmpoBaHa.
———O0 - KOMMeHcaLmsa XONOAHOro crnas Tepmonapbl BKIOYEHA;
1 - KOMMNEeHcaunsl XONO4HOro cnasi TepMonapsbl BbIKMOYeHa.
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Puc. 16
i1 - BBIGOp NamMsTK TabnuL, Temneparyp:
0 - pacyeT TemnepaTtypbl nponssoauTca no Tabnuuam ns N3Y(ROM);
1 - pacyert Temnepatypbl nponssoautcs no tabnuuam ns 3CMNM3Y(EEPROM).
%1% - ynpaBneHue LwKarnov TeMnepaTypsi:
0 - oToBpaxkeHne TemnepaTypbl B rpagycax Llenbcus;
1 - otoBpaxeHne TemnepaTypbl B rpagycax KenbsuHa.
- (byHKUMA Npeobpa3oBaHNa N3MEPEHHOM TeMNeEpPaTypbl:
O - HeT;
1 - KBagpaTHbIA KOPEHD.
" - PYHKUMSA ynpaBneHust OT normyeckoro exoga 1 um 2:
0 - B MOMEHT 3aMblkaHNS1 COOTBETCTBYIOLLErO KOHTaKTa - NyCK perynmpoBaHus,
B MOMEHT pa3MblkaHUsi KOHTaKTa - OCTaHOB PEryriMpoBaHus;
1 - B MOMEHT 3aMblKaHUsi COOTBETCTBYIOLLErO0 KOHTaKTa - BbIKNOYEHNE pere
nepBoOro anapma;
2 - B MOMEHT 3aMblKaHNA COOTBETCTBYIOLLEro KOHTaKTa - BbIKMNIOYEHNE perne
BTOPOro anapma;
3 - B MOMEHT 3aMblKaHUS COOTBETCTBYIOLLErO KOHTakTa - npubop nepexoauT B
NPOTMBOMOSIOXHOE COCTOSIHME (ecrnim OH Obln B pexume OCTaHoBa, TO



NpengeT B PeXUM perynmpoBaHMs, a ecnnm OH Obin B pexume
perynmpoBaHud, To NnepenaeT B PEXNUM OCTaHOBA);
4 - ecnu COOTBETCTBYIOLUMIA KOHTAKT 3aMKHYT, TO perie MnepBOro arnapma
BKIMOYEHO, @ €CIY Pa30MKHYT, TO BbIKITHOYEHO;
5 - ecnu COOTBETCTBYHOLMA KOHTAKT 3aMKHYT, TO pene BTOpPOro arnapma
BKIMHOYEHO, @ €CIiY Pa30OMKHYT, TO BbIKITHOYEHO;
6 - ecnu COOTBETCTBYIOLINM KOHTAKT 3aMKHYT, TO MPOUCXOOAUT MNYCK
perynumpoBaHusi, a eCinin Pa3OMKHYT, TO OCTAHOB;
7 - ecnv COOTBETCTBYIOLIMA KOHTAKT 3aMKHYT, TO npoucxoauT cbpoc
. nporpamMmbl PErynnuposiBaHnA K nepeomy Luary.
' - pexxum perynupoBaHusi:
O - Harpes,;
_1-oxnaxpaeHwe.
i1 - ynpaBneHme nyckom:
0 - HET aBTOMATMYECKOro Nycka perynmupoBaHnd Npu BKNHOYEHUN NNTAHUS
npndopa;
1 - aBTOMaTU4ECKMI MYCK PErynMpoBaHna npu BKIIOYEHUN NMTaHnsA npubopa.
:_: - HoMep nNpubopa B ceTn obMeHa C KOMMbITEPOM;
:_ - HOMep rpynnbl NPUBOPOB B CETU OOMEHa C KOMMBLIOTEPOM;
"1 - napameTp, OMpPemensoWMi, YTO BbLIGAETCS Ha aHamnoroBblii  BbIXOZ
permcrpauummn:
0 - TeMmnepaTypa NepBoro kaHana;
1 - pasHOCTb Mexay TemnepaTtypamm NepBoro 1 BTOPOro KaHasnos;
2 - cUrHan ynpasneHusi perynmpoBaHuemM.
L1 - TeKyLLasi TemnepaTypa, npu KOTOPOW Ha aHANOroBblii BbIXOA, AN PerncTpauum
_ BblJaeTcs MUHUMarnbHOE 3Ha4YeHue BbIXOLHOro curHana;
L1 - TeKyLLasi TemnepaTypa, npu KOTOPOW Ha aHaroroBblii BbIXOZ AN PerncTpaLum
BblJaeTCcsA MakcuMarbHoe 3Ha4yeHne BbIXOQHOro curHana;
MpuMep 3aAaHNst NApamMeTPOB i~ U i
) BbixoZ 0..5 MA anst avanasoHa 50..150 °C . 3HauuT, i1 -=50, i '=150.
=i - TUN JaTyvka:
0 - megHbIn gaTymk (W=1,428);
1 - nnaTuHoBLIM AaTymnk (W=1,391),
2 - NnaTMHoBbIN aaTymnk (W=1,385),
3 - pesepBHasa No3nLns
4 - tepmonapa XA(K)
5 - Tepmonapa XK(L)
6 - Tepmonapa r(s)
7 - Tepmonapa lNP(B)
8 - TokoBbIN Bxoa 4..20 MA
9 - TokoBbI Bxog 0..5 MA
10 - Bxoa no HanpshkeHuto 0..10 B
11 - Tepmonapa Huxpocun-Hucun (Tun N)
12 - Tepmonapa dpeppyM-KoHCTaHTaH (Tun J)
13 - Bxoa no Hanps»keHuto 0..100 mB
14 - TokoBbin Bxog 4..20 MA C u3BfeYEHMEM KBagpaTHOrO KOPHS U3
N3MEPEHHOIo 3Ha4YeHNS ToKa
15 - TokoBbin Bxog 0.5 MA C m3BnNevYeHMEeM KBagpaTHOrO KOpPHA U3
N3MEPEHHOro 3Ha4YeHNA ToKa
16 - Tepmonapa lNM(R)



BHUMAHUE! [ns Tunos patyuka 0,1,2  (Tepmonpeobpasosatenu (TI1)
COMPOTMBIIEHMS) 3aBofcKas yCTaHOBKa COOTBETCTBYET 3HaAYEHNIO
conpotmBnexHna TI npn 0°C R0O=100 Om. [Ona BO3MOXHOCTU W3MEPEHUS
Temnepatypbl Nnpn RO=50 Om, a Takke aAna 6onee TOYHOrO ee U3MepeHnsa npu
nwobom 3HadeHnn RO un nwobon Tepmonape, nocrne Bblbopa Tuna partyuka
Heo6Xx0AMMO BbINONHUTL onepaunto "kannbposka".

Ecnn npubop nmeeT aBa kaHana u3mepeHust Temneparypbl, TO YACMO PAOOM C
BYKBOI 1= 03HAYaeT HOMep KaHana.

l. - MOCTOSIHHAsi BpeMeHW (UnbTpa BXOAHOM TemmnepaTypbl B CeKyHAax.
McnonbayeTca kak ounbTp OT MOMEX Npu U3MepeHuu TemnepaTypbl. Hewm
Gonblle BenuYMHa 3TOro napameTpa, TeM curnbHee UnbTPyeTCca BXoOHas
Temnepartypa u MeanieHHee 4oCTUraeT CBoero hakTM4ecKoro aHa4yeHms.

- kKannbpoBKa Hyns NepBoro KaHana:

_ Ecnun npubop umeet aBa kaHana namepeHus TemnepaTypbl, TO YACINO PAAOM C

. 1] 03HaYaeT HOMep KaHana.

[na npoBeaeHus kannbposku nogcoeanHute Tl k nepsomy kaHany npmnbopa,
norpysute Tl B neq ¢ HeGoONbLWNM KONNMYECTBOM BoAbl U AanTe oTcTosaTbeda 10
MUHYT. 3aTem HaxmuTe kHonky & n yoepxuBaiite npumepHo ase cekyHabl 40
Havana muraHus Todkn. Noka muraeTt Touka naet npouecc kanmbposku. Ecnu
yepes HEKOTOPOE BPEMS Ha BEPXHEM MHAMKATOPE 3aMuranm 4epToudku, TO 3TO
o3Ha4vaeT, 4Yto TI1 He NoAKNYEH, HENPaBUNbHO MOAKNIOYEH UM HEMCMPABEH.
Ecnn B kannbpoBke HET HEOBXOANMOCTU, TO KanMBpPOBKY MOXXHO NPONYCTUTb,
HaxaB kHonky & ana nepexoga k cneayowemy napametpy. Mpu ycnewHom
OKOHYaHUM KannbpoBKM TOYKa NepecTaHeT Muratb. BbinonHuTe Te Xe AencTBus
ANSa BTOPOro KaHana namepeHus Temneparypbl, €Criv OH NPUCYTCTBYET, Nnepenas
COOTBETCTBEHHO K NapameTpy C Lncpon 2.

L 1.1 - kannMBpOoBKa Mo BEpXHeil TOYKe NepBOro KaHana.

_ Ecnu npubop umeet aBa kaHana namepeHuss Temneparypbl, TO YACINO PAOOM C

1.7 03Ha4yaeT HOMep KaHana.

[na npoBeaeHus kannbposBkn nogcoeanHute Tl Kk nepBomy kaHany npubopa,
norpyaute Tl B cpeny ¢ U3BeCTHOM TeMnepaTypon, Ana 3Ha4YeHNA KOTOPOW
HeobXxoaAnMO NOACTPOUTL U3MepsieMoe NPMBOPOM 3HaYEHNE N JanTe OTCTOATLCS
10 MuHYT. 3aTem HaxmuTe KHonky =2 1 yoepxmeanTte npMMepHoO ABe CeKyHAabl
[0 NOSIBMEHUSI HA HWXKHEWN CTpoke uHaMkaTopa Yncna 0. Beegute 3HadeHne
TemnepaTypbl cpepl, B koTopyto norpyxeH TI n HaxmuTe kHonky =, npu atom
Ha4yHeT muraTb Touyka. [Moka MuraeT Touka MaeT npouecc kannbposkn. Ecnn
yepes HEKOTOPOE BPEMS Ha BEPXHEM MHAMKATOPE 3aMuranum 4epTodku, TO 3TO
03Ha4vaeT, 4YTo TI1 He NoAKNIYEH, HENPABUBHO MOAKMIOYEH NN HEUCTIPABEH.
Ecnun B kannbpoBke HET HEOBXOANMOCTU, TO KanMBpPOBKY MOXXHO NMPONYCTUTb,
Haxas kHonky & ana nepexopa k cneaytowemy napametpy. Mpu ycnewHom
OKOHYaHUM KannbpoBKM TOYKa NepecTaHeT Muratb. BeinonHuTe Te e AencTBuS
ANSa BTOPOro KaHana namepeHus Temnepartypbl, €Criv OH NPUCYTCTBYET, Nnepenas
COOTBETCTBEHHO K NapamMmeTpy ¢ unudpon 2.

I_ W1 - 3HAYEHUS TeMNepaTypbl COOTBETCTBEHHO AJIS HUXHETO U BEPXHETO
3HaYyeHun anana3oHa BXOAHOro TOKa UMW HanpsKeHUs (TUMbl 4aTYNKOB —
8,9,10,13,14,15).

Ecnu npuGop umeeT ABa KaHana vM3MepeHus TemnepaTtypbl, TO YUCMO PSAOoOM C
ByKBOW 1 O3Ha4YaeT HOMep KaHana.



Mpy Hanmuuum BTOPOro KaHara u3MepeHuss TemnepaTtypbl AOCTYyMeH ele OAWH
napameTp KOH(pUrypaumm:

- - - 3a1@eT PYHKLMIO YCTaBKM TeMneparypbl:

0 — ycTaBka onpefenseTrcs 3afjaHHbIM 3HaueHnem v nporpammMon no Liaram
( B 3aBMCUMOCTM OT 3HAYeHUs napameTpa -

1 - ycTaBka [OMHAMUYECKM U3MEHHAETCA B 3aBUCMMOCTM OT 3HA4YeHus
TemnepaTtypbl, U3MEPEHHOIO No BTOPOMY KaHany.

Bonee nogpo6bHo 3TO onncaHo ganee, Npu ONMUCaHUN 3HAYEHUN COOTBETCTBYHOLLMUX

napameTpoB.

4.3 B paboyem pexume Ha BepxHEM uHOMKATOpe oOToOpaxaeTca Tekywas
Temnepartypa TTek, a Ha HWKHEM - NMBO OCHOBHAA 3adaHHas BENMYUHA perynimpyemMomn
TemnepaTypbl Tp, NGO CMeHsloWMe Apyr Apyra Haamucu ¢ yactotoit 0,5Mu: i
(Nnporpamma) TekyLMin HOMep LWwara M TeKywas ycTaBka [AaHHOro Lwara nporpaMmwbl.
Ecnu npubop nmeeT gBa kaHana n3aMepeHus TemnepaTypbl, TO HaxaTuem Ha kHornky &
MOXHO MepeBecTn Npubop B pexmm oTobpaxeHus TemnepaTypbl BTOPOro kaHana, npu
9TOM Ha HWxHewn cTpoke byaet nyctoe none. NOBTOPHbIM HaxaTMeM Ha 3Ty KHOMKY
MOXHO BEPHYTb NPUBOpP B pexmm oTobpaxxeHust TeMnepaTypbl NepBOro kaHana.

e [1nsa TOro, 4Tobbl ycmaHosums enuyuHy Tp, HYHO HaxaTb kHonky &=, npu aTom
Ha HWKHEM MHOMKATOpPE 3aMuUraeT paHee yCTaHOBMNEHHOe 3HadeHne Tp.
YcTaHoBuTe HoBoOe 3HaueHue Tp n HaxmuTe kHonky (=) ans Bbixoga 13 pexuma BBoaa
Tp.

e [Ina BBOAA ApPYrnx napameTpoB, ornpedensiowmnx paboTy perynaropa, Hy>XXHO B
pexnme oTobpaxeHus Tekywen M 3agaHHOW TemnepaTypbl HaxaTb 1 yAepkuBaTh
kHonky (=) npumepHo ABe cekyHabl 4O NOSIBNEHNst HAANMCH 1 1” HA BEPXHEM WHANKATOpe.
Tenepb U3 MEHIO NapameTpoB MOXHO BbiOMpaTb N N3MEHATbL Te, KOTopble HeobXxoanmMo
(Pwnc. 2).

Hag.l;laquue napameTpoB OCHOBHOIO MEHIO:
- rpynna napameTpoB, 3a4atoLuas nporpammy perynmpoBaHis;
F'I 2 - rpynna napaMeTpoB, 3afawollas KodPMULMEHTbl -, 1+, i3 U i
onpesensowas XxapakTepucTuky perynnpoBaHus;
Fi. - Tpynna napaMeTpoB, 3aAalollasi TeMnepaTypbl cpabaTbiBaHUS aBapUiiHbIX
pere;

: :: - rpynna napamMeTpoB yrpaBlieHUA BbIXOOHbIM perie;

n
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Ha3HauyeHMe napaMeTpoOB MEHIO i i

i1 - KONIMYECTBO LLAroB NPOrpaMMbl perynmposanus (-8..8);

%" | - TeMnepaTypa 3agaHusi i-fo Llara NporpaMmbl PErynMpoBaHUs ecrnm :'--

MOMOXWUTENbHOE YMCHO M JerlbTa TEMMepaTypbl OT NpedblayLLero ara ecim i

OTPULIATENEHOE YMCTIO; .

h. | - NpUpaLLeHne TeMnepaTypbl 3a BPEMS I 1.;

" i - nepvop BpemeHu 3a_KOTOPbIi MPOMCXOANT MPUPALLEHME YCTaBKM Ha

BEMWUYMHY i OT 3HaueHmst -:'.1 (Mpw i=1 OT TekyLwlen TemnepaTypbl B MOMEHT

nycka perynmpoBaHusl) o - I(0 9999 MUHYT);

L. i - BpeMs yaepXaHWs TemnepaTypbl 3aJaHusi i-ro wara nporpammbl

PerynmpoBaHus (0..9999 MuHyT);

M. - KPUTEPUI NOCTUXEHWS TeKyllel TemnepaTypoii TemMnepaTypbl 3afaHust B

rpagycax Lenbcus.

Mpn HanNMuMM BTOPOrO KaHana WM3MepeHus TemnepaTypbl M YCTaHOBMEHHOM

3Ha4YeHUn napameTpa -1 = 1, 3HauyeHMs psaa NapameTpoB M3MEHSIOT CBOe

CMbICIIOBOE Ha3HAEHMe:

= 1 - MUHMMAanbHOE 3HaYeHNe AMHAMUYECKON YCTaBKY;

) : 2 - MaKcUMarnbHoe 3Ha4YeHNe JMHAMNYECKOI YCTaBKY;

A7 1 - anaveHve TemMnepaTypbl BO BTOPOM KaHasie, Npy KOTOPOM BbICTaBISETCS
_ 3HauYeHue AMHaMWUYECKOIl YCTaBKM paBHoe i 1;

h. 2 - 3HaYeHWe TemnepaTypbl BO BTOPOM kaHare, Npu KOTopoM BbICTaBNsETCS
_ 3HaueHue AMHAMWUYECKOI YCTaBKM PaBHOE " .

. 3 - cMelleHne, koTopoe NpubaBnseTcs K U3MEepeHHOMY BO BTOPOM KaHane

3HaYeHWI0 TeMMepaTypsl;

dopmyna paceTa AUHaMU4ECKO YCTaBKA:

[aMHamMuyeckas yctaBka]=(T 2+ 3-m 1)*( 7 2-2'1)/( - 2-mh.1)+ =
Ecnu  paccuMTaHHoe  3HaueHve MpeBbiCAT  BENMHMHY "2, TO _ OHO

NpUpaBHUBAETCS - 2 Ecnm paccuMTaHHOe 3HaYeHMe OKaKETCS MeHblue -1, To

OHO NpVPaBHUBAETCS -

Ha3HayeHWe napamMeTPOB MEHIO i i i
151" - TUCTepesanc Npy aBTOMaTUYECKOM HAaCTPOMKE MapamMeTpoB i~ 1 , i3 1 i,
a B npouecce noaaepXaHus 3agaHHoN TemnepaTypbl - BENuUMHa MepTBon
30HbI (30Hbl HEYYBCTBUTENBHOCTW); _ )
i - 3aMnyck aBTOMATUYECKOW HAaCTPOMKM MapaMeTpoB 1=, 1 , 12 Ui,
- nofioca NpPOMOPLMOHANLHOCTU (KOS(PMULIMEHT YCUNEHUs) B NpoLeHTax Ha
rpanyc Llenbcus;
-1 - 30Ha BrOKMPOBKM MHTerpana B rpagycax Llenbcus.
- NEPVO[], UHTErpMPOBaHUS B CEKYHIAX;
= g nepmo,u, AndpepeHUMpoBaHns B CeKyHaaX;

1.2 - TemnepaTypa aBTo3anycka perynmpoBaHusi.

HasHauenne napameTpoB meHto i
1Znzn

L - pexum paboTbl aBapuiHoro penel (0..6);

M. 1 - TemnepaTypa 3agaHus asapuitHoro penel B rpagycax Lienbcus;
| _1 - rcTepesunc aBapuiiHoro penel B rpagycax Llenbcus:;

"' - peskum paboTbl aBapuitHoro pene? (0..6);

iz’ - TeMnepaTypa 3afaHus aBapuitHoro pene2 B rpagycax Llenbcus;
| ML - TUCTepes3nc aBapuiiHoro pene?2 B rpagycax Lienbcusi.
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HasHaueHMe napamMeTpOB MEHHO i
\_ - BPEMS! MOSHOMO OTKPbIBAHMS/3aKPbIBAHNS 3aCOHKM B CEKYHAAX;
'L T - MMHUMaTbHbIE BESIMYMHbI ANUTENbHOCTA UMMNYSLCOB U Nay3 Mexay HUMK
B CeKyHAaX NPy yNPaBIeHn BEIXOAHBIMI PENE 3aCTIOHKY.
MapaMeTpbl i U L - NpedHasHaveHbl AN OrpaHUYEHNs CKOPOCTU ABUKEHUS
3acnoHkM. JTO [Ba TaiMepa, KOTOPble LMKINYECKN OTCYMTHLIBAIOT 3afaHHOE B
HUX Bpems. Py OTCUeTe L, ABUKEHME 3aCIOHKM Pa3pelLeHo, a npu oTcyeTe
L - 3anpeleHo. Ecnu napameTp i 3agaH paBHbiM 0, TO [ABWXEHME
3aCMOHKM Pa3peLLeHo BCe BpeMms.
- - BPEMSI B CEKYHAAX, B TEYEHWEe KOTOPOro paspeLleHO MPOXOXAEHME
YNIPABAISIOLLIETO CUTHANA Ha PErIe 3CTOHKN.
LT - BPEMS B CeKyHAax, B TEYEHMWEe KOTOPOro 3anpeLlieHo NpoXoXaeHue
YNIPBIISIOLLETO CUTHAIA Ha Perie 33CTIOHKY.
.71 " - PYYHOE ynpaBrieHne BbIXOAHBIM curHanom. Mpu Bxoge B 3TOT napameTp
Ha BbIxOoJe (PUKCUPYETCH 3HaueHnMe MOLLHOCTWM PTek, KOTopoe BbigaBanoch B
MOMEHT BXOAa B AaHHbIN napameTp. 3a4aBas B KaYeCTBe 3HAYEHNSI MOLLHOCTb B
npoueHTax ( oT 0.0 4o 99.9% ) BblI NoNy4YnTe Ha BbIXoAEe 3afaHHOE 3HA4veHue.
Ecnu ans Bbixoga M3 JaHHOrO napameTtpa HaxaTb kHonky (3, To nmpowsonget
3anncb TEKyLLero 3HayeHWs TemnepaTypbl B OCHOBHOE 3adaHHOe 3HayeHue
TEMNEpaTypbl PErynupoBaHns, €Cnu Xe HaxaTb  KHOMKY @, To 3anuch
npousseseHa He Gyget. Mocre BbixoAa U3 napameTpa .o, Ha BbiXo4 Gyaer
BblAABaTbCA MOLLIHOCTb B COOTBETCTBMW C pexuMom paboTbl npubopa. Kpome

TOro, MO>XHO BKJITHO4aTb U BbIKITIOYATb pesie allapMoB.

4.4 [Ins 3anycka npouecca perynupoBaHuda Temnepartypbl nepeseante npudop B
PEXMM WHOUKALUMW TeKylleh M 3adaHHoOW TemnepaTtypbl U HaxmuTe npu im=X0XX
kHonky (@), mpu =i=X1XX unn =L.=X2XX ogHospemerHo kHonku & n (@, npu atom
nosiBUTCA Murawowas Hagnuce On. YgepxuBanWTe KHOMKU n @ po nycka
perynupoBaHus (npumepHo 3 cekyHabl). MNMpu atom cBetoamon ‘STOP’ noracHeT, a
ceetoguoabl ‘OUT1’ (oTKpbiBaHWe 3acnoHkn) n ‘OUT2’ (3akpblBaHWe 3acroHKu) 6yayT
oTobpaxaTb COCTOfHMe ynpasnswowmnx perne P1 n P2 cooTtBeTcTBeHHO. Ecnn pene
BbIKITIOYEHO, TO CBETOAMOL He CBEeTUTCH, a ecnu BKJ'I}O‘-IeHO, To cBetutca. [lpu
noBTopHOM HaxaTtum kHonkn (@ (npm i2.=X0XX) unu kronok & n [@ (npm zi.=X1XX nnu
mL.=X2XX) Ha BepxHeM uHOuKaTope MnosiBUTCA Murawlwas Haanuck 'OFF' un ecnu
yaepxumBaTb KHOMKY [O €€ WCYE3HOBEHWUHA, TO perynupoBaHue mnpekpaTtutcd, a
ceetoamon ‘STOP’ HavyHeT muraTb. Kpome TOro, nyck n oCctaHoOB perynmpoBaHus MOXHO
OCYLLECTBNATb C MOMOLLbD BHELHMX KOHTAKTOB MNOACOEAMHEHHbLIX K npubopy.
OTtpaboTka KOMaH4 OT BHELUHUX KOHTaKTOB MPOUCXOOUT He Mo3gHee 4emM 4vepes 2
CeKyHObl OT MOMeHTa ee nogayn. Bpemsa yaepxaHus KOHTakTOB B O4HOM M3 COCTOSIHUN
(3aMKHYTOM MNM pasoMKHYTOM) He OOMKHO ObiTb MeHee ABYX cekyHa. [ns cbpoca
nporpaMmbl pPerynupoBaHusi Mo Lwaram K MepBoMy LwWary HeobxoAMMO HaxaTb W
yaepxusaTb kHonkun B n ([@. Mpu atom nosieuTca Murarowas Hagnues ‘CBP’. C6poc
nporpaMmbl MPOU3OMAET MOCIe UCYE3HOBEHUS 3TOM Haanucu (npuMmepHo 4yepes 3
CeKyHAbl).

Mpn HanNU4YUKM BTOPOro KaHana naMepeHns TemnepaTypbl ee MOXHO 0TO6pa3nTb Ha
NHOMKaTope Haxas KHonky &,

Ana Toro, 4tobbl MOCMOTPETb TeKyllee COCToAHME Npubopa, HY>XHO HaxaTb U
yaepxusaTb kHonky &, npu atom Ha BepxHeM uHaMKaTope 6yaeT oTobpaxaTbcs byksa
‘C’ n kog ( CM. HWXKe ) coCTosiHUA npubopa, a Ha HWKHEM MHAOWKATope - Bpemsi B
MUHYTax, OoCTaBLleecs 0O OKOHYaHusa npebbiBaHus npubopa B TeKyLleM COCTOSHUU U

nepexoga ero B Apyroe COCTOAHUE. Ecnn B KadecTBe ocTaBLlerocs BpemMeHn
11



oTobpaxaeTtca uncrno 0, To 4aHHOe COCTOsiHME Npubopa He HOPMMPOBAHO MO BPEMEHM.
Cnncok KogoB cocTosiHMM npubopa:

0 - cocTosiHME OCTaHOBA;

1 - perynupoBaHue ¢ NepexofoM B COCTOsIHME ocTaHoBa no kHonke (@J;

2 - NHENHasA pa3BepTka TeMnepaTypbl MO TEKYLLEMY LLary nporpammbl;

3 - yaepaHue TemnepaTypbl N0 TEKyLLemy Lary nporpammb;;

4 - aBTOMaTNYeCcKas HaCTPOIiKa MapaMeTpoB i-, 1 , 1t Wi,

5 - oXXrvagaHve OOCTWXKEHWS 3a4aHHON TemnepaTypbl.

Mpumep yCTaHOBKM 3Ha4YeHUs perynupyemMom BernM4YMHbI TemnepaTypbl,
paBHoun 102.1 °C:

- Mocne HaxaTtusa kHonkn =) Ha uHaukaTope 6yaeT murath nepsbin paspsag 000.'0°

- Haxxmute oguH pas kHonky B, ytoBbl ycTaHOBWUTL MUralowwmin pasps, pasHbIM 1,
€CInn Bbl "NPOCKOYNN" HYXXHOE 3HAYEeHNE, K HEMY MOXXHO BEPHYTbCS, HaXkaB KHOMKY
™.

- Haxxmute kronky (@), nocne uyero HauHeT mwuraTb BTOpom pa3psig uucna 00'0'.0

- Haxxmute aBa pasa kHonky &, 4ytobbl ycTaHOBUTL MUraroLLmii paspsg, PaBHbIM 2.

- Haxxmute kronky (@), nocne yero HauHeT mwuraTh TpeTwii paspsag umicna 1'0'2.0

- T.K. 3HayeHue TpeTbero paspsga 4Yucrna coBnagaet C TpPeTbMM paspsaom
BBOAMMOTO YMCHIA U Ero He HYXXHO U3MEHSITb, To HaxxmuTe kHonky (@ ana nepexopa
K BBOAY NMocreaHero paspsga uucna.

- Haxxmute oauH pa3s kHonky &, 4yto6bl ycTaHOBUTL MUratoLLmin pas3psg, paBHbIM 1, a
3aTeM KHOMKY OS5 OKOHYaHus BBOAA 4ucna nocne yero npubop nepenger B
pabouunm pexum.

4.5 PerynupoBaHne TemnepaTypbl MNPOM3BOAUTCA MO  MNPOMOPLMOHANbHO
NHTErpanbHoO umd)q)epeHumaanomy 3aKOHY cornacHo gpopmyrne:
Wou(t) =1— & (AT() + 1/ 1 o [ AT(t) dt + =i @ dAT / dt), (1)
_rae Wou(t) - BbIXoAHasA MOLLHOCTb B MPOLEHTax OT MakcMarnbHOM MOLLHOCTY;
-' - k0ah(PULIMEHT NPONOPLIMOHANBHOCTY (YCUNEHWE) B NPOLIEHTaX Ha rpaayc;
- Nepuoa UHTErpupoBaHns B CEKyHOaAX;

=1 - nepuog AMddepeHLMPOBaHNS B CeKyHOAX;

t - Tekywee Bpems;

AT — pasHOCTb, MeXAy 3afaHHbIM U TEKYLLIMM 3HA4YEHNSAMU TemnepaTypbl.

Kpome TOro, ecnu pasHuua, nNo MOAYN, Mexay Tekywenhn U 3agaHHOu
TemnepaTypamMu MeHbLLEe UMK paBHa 1o, TO BIXOAHOE 3HAuYeHWe MOLLHOCTH OCTaeTcs
TaKUM Xe, KaKMM OHO ObIfIo 40 BXOXAEHMS B MEPTBYHO 30HY.

BkntoyeHne/BbIkIoMEHNE YNPaBAALWNX perne OCyLeCTBSeTCs Mo creaylwemy
3aKOHY:

tekn = ( Wout- TeK unt ) /100% e l—, (2)

ecnm | ten | < it 71, TO taxn NPUHUMAETCS PABHBIM HYIIO,

€CIu tan < 0, TO Ha BpeMSA tskn BKINIOYAETCS OTKPbIBaAlOLLLEE 3ACNIOHKY pene;

ecnu tsxn > 0, TO Ha BpeMs teskn BKITHOMAETCS 3aKpblBatoLLiee 3aCriOHKY pene;

ecnu texn = 0, TO 06a pene BbIKNKYEHDI;

rae tswn - BPEMS BKIIHOYEHHOIO COCTOSIHUA perie B cekyHaax;

Wout - paccumtaHHoe no dopmyne (1) BbIXOAHOE 3HAYeHWe MOLLHOCTM B
npougHTax;

:_" - Blpelvm MONMHOMO OTKPbIBaHMSA/3aKpbIBAHNS 3aCTIOHKU B CEKyHAaX.

"L D - ANUTENBHOCTb MMNYbCa B CeKyHAax, KoTopas onpefenset MUHUManNbHbIe

BENUYMHbI ANUTENbHOCTM MMMYMbCOB W Nay3 MeXay HUMKM A9 Kaxgoro u3
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YyNpaBnsloWmMX pene, a Takke MUHMMArbHY0 BEnWYMHY naysbl  Mexay
BbIKIMIOYEHWEM OAHOIO Pene 1 BKMNYeHNeM ApYroro.

4.6 ABTOMaTW4Yeckas HacTpoWka MapameTpoB i~ i, Il U i1 3anyckaeTcs npu
Ha)aTuM W yaepxaHuM B TedyeHne AByx cekyHA kHorku & npu whavkaumm napametpa
"o B MEHI0 napameTpoB i (cM. Puc. 2). Yepes aBe cekyHAbl MOCRe HaxaTus
kvonku & npmbop BLIXOOUT U3 MEHIO M MEPEXOAUT B PEXUM aBTOMATUYECKO
HACTPOWKM NapaMeTpPOB i~ 1 , 121 U i, O YeM CBUAETENLCTBYET MUraHue ceetoamoaa ‘AT’
Mo OKOHYaHMM HACTPOVKM NapameTpoB MPUBOP NMEPEXOANT B PEXUM MOAAEPKaHWs
3afaHHoit TemnepaTypbl TP Un K BbIMOMHEHMIO WAroB NporpamMMbl (€Cu napameTp i i
He paBeH Hyno). ABTOMaTMyeckasl HacTpoiika mapameTpoB OCYLLIECTBMSeTcs Bceraa
O OCHOBHOMO 3aJaHHOro 3HauveHuss Tp He3aBMCMMO OT TOro, 3ajaHa MM HeT
nporpamMma perynupoBaHusi no laram. HacTpoiika napameTpoB i, 1, & U i
npon3BoguTCa MO MeTody npedenbHbiX konebaHun. Bo Bpemsi aBTOMaTMYeCKOWM
HAaCTPOVK/  NapameTpoB  MPUGOP  MOMHOCTBIO  33KPLIBAET ~ 3ACMOHKY  ecry
Trek >Tp +11-"%, M nonHOCTblO OTKpbiBaeT ecnv Trek<Tp-ii-'s. Mpu  atom

npoucxoauT konebaTenbHbIA NPOLIECC MO TeMMNepaType Kak nokasaHo Ha Puc.4.

T, A
B rpagycax
To+4" N \\ AT

To 7 N, i 7/

To---% — e N

At

>
CocTosiHMe pene OTKpbIBaoLWEro BacroHKy: t,

BknioyueHo — B CeKyHaax

BbIknto4yeHo >
CocTosiHNe pene 3aKkpbiBaloLLLero

Bknto4yeHo

BbIKNIOYEHO >
Puc. 4

Mo oKOHYaHWK ABYX NepuoaoB konebaHwii NpuBop paccunTbIBAeT napameTpb i~
1 | 171
', 5 MW MIepexopuT B PeXUM MOAAepKaHNs 3agaHHoON TemnepaTtypbl Tp unu K
171
BbIMNOMHEHMIO LUAroB NporpaMmsbl (ECNM NapameTp - i HE PaBEH HYIHO).

4.7 B criyyae ecnv napameTp i He paBeH HYMo, TO B COCTOSIHAW PerynupoBaHus
npubop MeHsaeT 3ajaHHoe 3HadYeHue Temneparypbl Mo BBEJEHHOM nporpamMme.
Mporpamma CoCTOUT 13 "' LIaroB, Kaxablii M3 KOTOPbIX COAEPXUT 3aAaHHOe 3HaqeHme
Temnepatypbl ( ) _TeKywero  ara ( "7>0 ) unm AenbTy Temnepatypbl 0T
npegblaywero wara ( "<0 ), BpeMsi NMHeNHoW pa3BepTku ( ri. ) TemnepaTypbl OT
3HayeHus npeablayLiero wara (4ng nepBoro wara oT TeKywen TemnepaTypbl B MOMEHT
nycka perJ'II/IpOBaHVIFl) 00 3alaHHOro 3HayeHus TeKyllero wara rnporpaMmmbl U BpemMs
Iyl,llj,ep>KaHl/lFl (1.1 ) 3agaHHOI TemMnepaTypbl TekyLLero wara. Kpome Toro ecTb napameTp
. AN BCEX LWaroB nporpamMmmbl, 3afalolnn  KPpUTEPUN OOCTMXKEHUS 3a[aHHOro
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3HaYyeHUs TeMnepaTypbl: ecnu | 5 - TTek | > i, To TekyLasi TeMnepaTypa He 4OCTUIMa
3a[laHHON, B NPOTUBHOM criyyae - 4oCTUrna.

__ TMapameTp . MOXHO 3aJaBaTb PaBHbIM HyIIO, TOrAa AOCTVKEHME TemnepaTypb
S BygeT MakcUManbHO BbICTPbIM, T.e. _ MHeliHasi pasBepTka Ha [AaHHOM Lware
nporpammbl ByaeT oTknoyeHa. [apameTp i. .. Takke MOXHO 3aJaBaTb paBHbIM Hymio. B
3TOM Cryyae Mo JOCTVKEHUN TeKyLeil TeMNepaTypoi 3HauYeHMs -~ TekyLlero wara no
KPUTEPUIO rii., MPOM3OMAET MIHOBEHHBIN Nepexos K criedyloleMy Lary nporpammb.
Kpome Toro mapameTp ... MOXHO 3afaBaTb OTPULATENbHbIM YUCHOM, 4TO Oyaer
03HauaTb yaepkaHue TemnepaTypbl - 4o HaxaTua kHonku (@), daktuueckn ato Gyaet
OKOHYaHMEM MporpamMMbl AaXe eCrv ecTb elle 3adaHHble wark. Ecnm xe napameTp - i
NocreaHero wara nporpammbl SIBASIETCS MOMOKUTENBHBIM YMUCIIOM, TO MO UCTEYEHUM
YKa3aHHOrO B HEM BpPEeMeHU yaepXaHus TemnepaTypbl o, npubop _nepeiineT B
cocTosiHMe ocTaHoBa. CrneayeT MMeTb B BWAY, YTO OTCHET BPEMEHM i1 HauMHAEeTCH
nocre JOCTVXKEHUS TeKyLLeil TeMNepaTypoii 3HaYEHUs =i TEKyLLero Luara no KpuTepuio
i, HO TOMbKO MOCME UCTeYEHUS BpPEMEHMU ... Ha Puc. 56 n 7 npuBeaeHbl NpUMepsbl
NporpaMm 1 COOTBETCTBYIOLLME rpacbvku TemnepaTypsi.

P =-—
" I
Lot
P

‘|

Tl A |:I:'I l :II:
B rpagycax A

150

I
--
Lot
1

1
o

100

50

20 10 5 20

>
t,

Myck
perynmpoBaH

WSl NO KHOMKe
@,

Puc. 5
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Puc. 6 nporpamMmmsi.
| | 1= -3 - o
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|_ |_| _| _ o [l ey I [l e I
T1 A | || : 51?00 H I' B 05 I|:|I|-' I-:| __?- |'I:'I-:I|-__g
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0
100
50
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NS MO KHOMKe NA MO KHOMKe
[@]. (@),
Puc. 7

4.8 [leficTBue aBapwiiHbIX pene ONpeenseTcs napameTpamy pexuma paGotsl, a
TakKe TeMnepaTypol 3a4aHns 1 rMCTepesncoM aBapuitHOro penie U3 MeHio i (cM. Puc.
2). MapameTpbl i | M i.C 3apaloT pexum paboTbl aBapuitHoro pere 1 u 2
cooTtBeTCTBEHHO. CyuwiecTtByeT 10 pexmmoB paboTbl:

0 - B pexuMme perynupoBaHWUs: pere BKIIOYaeTcs, Korga Tekylas TemnepaTypa

Gonblue TemnepaTypbl 3aJaHus aBapuiHOTO perie U BbIKIIYaeTcs, Korga
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MeHbLUe, YeM TemnepaTypa 3afaHus aBapuMHOro pene MUHyC ructepesuc. B
PEXUME OCTaHOBA pere BbIKIMIOYEHO.

1 - B pexume perynvpoBaHus: perne BKIOYaeTCsl Korda Tekyllas Temnepatypa
MeHblLle TemnepaTypbl 3afaHus aBapUMHOIO perie M BblKNoYaeTcs Koraa
bonble, YyeM TemnepaTtypa 3afaHus aBapuAHOrO pene nnwc rmctepesuc. B
PEXUME OCTAHOBA pere BbIKIMOYEHO.

2 - aHanornyHo pexumy 0, HO OTCreXuBaHWEe 3a4aHHOro YCroBWUS HauMHaeTcs
TONbKO Mocne [OOCTWKEHUS TeKyu_l,em TemnepaTtypomn OCHOBHOTO  3a/jaHHOTO

3HayeHus Tper (ecnu napameTp i = 0) UNK 3HaYeHUss = 1 (ecnu napameTp

:'-- # 0). Cuntaetcs, 4TO Tekywas TeMnepaTypa [OCTUIMA 3aAaHHON, ecry
fo

| - - TTek | MeHbLIe Unn paBHO i, T i - MapameTp 13 MeHIo 1 - ' (cMm. Puc.2).

B pemmme OCTaHOBa perne BbIKIMYEHO.

aHamnorMyHo pexumy 1, HO OTCReXuBaHWe 3a4aHHOro YCIIOBMSI HaYMHaeTcs

TONMbKO MOCNE AOCTIKEHUS TEKYLUEi TemnepaTypoil OCHOBHOTO 3aaHHOro

3HaueHus Tper (ecnu napametp ' = 0) UAW 3HaYeHnst o~ 1 (ecnv napameTp

Fi # 0). Cuntaetcs, 4TO Tekylas TemnepaTypa AOCTUINA 3aAaHHOM, ecry
| i - TTek | MeHbLUe UnW paBHO i, FAe i - NapaMeTp U3 MeHHo 1 i (cM. Puc.2).
B pexvmMe 0CTaHOBa pene BbIKMOYeHO.

4 - pene BKMIOYaeTcA Npv nepesofde nNpubopa B PeXMM OCTAHOBA C MOMOLLbIO
BHELLHEro KOHTaKTa, N0 OKOHYaHUM NPOrpaMMbl PerynmpoBaHKs No waram v
No KomaHZe C KoMmnbioTepa. BbiknouaeTca pene npu nepexoge npubopa B
PEXUM PErynupoBaH1s UK No UCTEYEHUN BPEMEHMW, 3a[aHHOTO B napameTpe
i. (ycTaBka anapma) B cekyHaax. Ecnu 3agaHo oTpuuaTenbHoe BpeMms, To
BLIKIIOYEHWE pere NPOoM3oiiaeT TONbLKO MOcne Mycka perynnpoBaHus.

5 - B pexume perynupoBaHWs: perne BKII0YaeTcs, Korda Tekylas TemnepaTypa
BbilLe TemnepaTypbl 3a4aHNs aBapUIiHOTO pere 1 He BbikodaeTcs. B pexvve
OCTaHOBa: pene BKMIOYaeTCs, Koraa Tekylas TemnepaTypa Bbille
TeMnepaTypbl 3a4aHus aBapuiiHOrO Pene W BbIKMIOYAETCA KOrAa HUXe, Yem
TeMnepaTtypa 3aaHns aBapUNHOIO perie MUHYC rMCTepesuc.

6 - B peXxMMe perynumpoBaHuUs: pene BKIIOYAETCH, KOraa Tekylas TemnepaTypa
HVXXe TemnepaTypbl 3a4aHns aBapuitHOrO pene u He BbiknioyaeTcs. B pexume
OCTaHOBa: perie BKMIOYaeTcs, Koraa Tekyllasi Temnepartypa HKe Temneparypbl
3afaHNs aBapUHOTO pene U BLIKIIOYaeTCA Korda Bbille, YeM TemnepaTypa
3afjaH1s aBapUINHOTO perne Noc rmcTepesnc.

7 - COCTOSIHME pefle He UW3MeHsieTCA (OaHHbI PexuM Mcnonb3yeTca Ans
ynpaBreHns pene anapma oT NIOrM4eckoro Bxoaa).

8 - B pexume pErynvpoBaHWS pene BKMIOYEHO, a B PEeXWMe OCTaHoBa -
BbIKITOYEHO.

9 - BKIIOYEHME perie MPOUCXOAMT MO OKOHYaHUM KaXZoro wara nporpaMmbl
perynmpoBaHus Mo Liaram Ha 3a4aHHoe B NapaMeTpe rii. BPeMsi B CeKyHAax.

Kpome Toro, npu 3agaHum pexuma paboTbl Kak oTpuuaTenbHoro uucna, pene byger
BbINOMHATH TY e YHKLMIO, YTO U NPY NOMOXMUTENBHOM 3HAaYEHUN pexmMMa paboThbl, HO
npy 9TOM 3afaHue anapma SBMSeTcs He abCOMOTHON BENIMYMHON, @ PacCUUTLIBAETCS
KaK CyMMa yCTaBKy anapma 1 TeKyLLEro 3Ha4eHns yCTaBKu perynmnpoBaHus.

w
1

5 YKASAHUA MO SNIEKTPOMOHTAXY

[Mpn anekTpoOMOHTaxe HeobXoaMMO NpUaEPXKNBaTLCA CNeayrLwmMx NpaBun:
* MCNONb30BaTh Kak MOXHO 6Horee KOpoTKMEe TpaKTbl COeAMHEHUs1 (He gonyckaTb
LUNendgoB);
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* CMNOBble, YMpaBnslolWMe W WU3MepUTENbHble NPOBOAA MNpoOKMNaabiBaTb MO
BO3MOXXHOCTM OTAENbHO APYr OT ApYra;

* C CeTeBbIX 3aXXMMOB Npubopa He NUTaTb APYrNX YCTPOWCTB;

* 3almwaTb Npubop OT NOMEX CO CTOPOHbI KOHTAKTOPHbIX U PenerHbIX KaTyLllek u
ApP. UCTOYHUKOB MOMEX.

* N3MepuTEnbHbIE NMMHUN NPOKMNaabIBaTb 3KPaHNPOBAHHbLIM NMPOBOAOM;

* npu paboTe C TEPMOMETPOM COMPOTUBMEHUS UCMONb30BaTb TPEXMNPOBOAHLIN

kabenb Cc oguMHakoBbiM ce4veHnem (He meHee 0,12 mMM2) M oguMHaKoBOW ONMHOM (B
npegenax 10 mm) Bcex xun. (HecobnogeHne aTux pekomeHgaumm MoXeT NpUBECTM K
3HAYUTENbHBIM MOMPELUHOCTAM M3MEPEHUA TemnepaTypbl M HeycTomyYmBom paboTe
npnbopa);

* AN raweHMsi UCKPOBOro paspsda Ha KOHTakTax pene HeobxoaMmo CTaBUTb
MCKporacsaLyto uenoyvky koHgeHcatop 2 HO x 630 B nocnegoBaTenbHO C PE3NCTOPOM
470 Om 0,5 BT napannenbHO KOHTaKTam pere.

6 MPABUNA TPAHCNOPTUPOBAHUA U XPAHEHUA

6.1 N3genue crnegyeT XpaHUTb B MOMELLEHUW, He coAepaleM arpecCUBHbIX
npumecen B BO3ayXe.

6.2 W3pgenve TpaHcnopTupyetcss B YNakOBKE BCEMW BuaMun TpaHcrnopta C
cobnogeHem Mep 3awmThl OT yaapos 1 BUOpauuin.

7 YKA3AHUA MO MEPAM BE3OINACHOCTU

7.1 Mo cnocoby 3aLmThl YernoBeka OT NoPaXeHUs ANEeKTPUYEeCKUM TOKOM npubop
cootBeTcTBYyeT knaccy 1 no FOCT 12.2.007.0. MNpwu akcnnyaTtaumn npnbopa
Heobxogmmo cobnogate TpeboBaHua NOCT 12.3.019, "MNpaBnn TEXHNYECKON
3Kcnnyataunm anekTpoycTaHoBOK notpebutenen” n "Mpasun TexHukn 6e3onacHoOCTu
Npuv aKcnryaTauum SNeKTpoycTaHOBOK NoTpebutenen”, yTBep>KOeHHbIX
locTexHansopom.

7.2 K pabote ¢ npubopom gonyckarTca nuua, usyumslumne Hacrtosiwee PO u
npoLeaLme MHCTPYKTaX No TexHuke 6e30nacHoCTMU.

7.3 lNoakntoyeHne nepBrYHbIX NpeobpasoBaTenen u Lenen ynpasrneHusl, ycTpaHeHue
HeucrnpaBHOCTEN N BCe npodunakTnyeckne paboTbl NPOBOAATCS NP OTKIHOYEHHOM
NUTaHUN.

8 KOMMJEKTHOCTb

- UTP 2524 -1 wr.
- YrOnbHMKM -2 Wr.
- NMacnopT n pykoBOoACTBO MO 3Kcnnyartaumm -1 Wwr.
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9 CBUOETEJNIBCTBO O NMPUEMKE

N3meputens TemnepaTtypbl perynupytowmnm NTP 2524
narotosneH HIM "Oana-Tepm".

3aBockon Homep

[aTa Bbinycka

Mpur3HaH rogHbIM AN aKCnnyaTaumm .

M. 1.

pamunus u noonucek npedcmasumernsa OTK

10 CBUAETENBLCTBO OB YIMNAKOBKE

N3meputens TemnepaTtypbl perynupytowmnm TP 2524, 3aB. Homep :
ynakosaH B HIM "JaHa-Tepm" cornacHo TpeboBaHnaM , NpegyCMOTPEHHbIM
KOHCTPYKTOPCKOW JOKYMeHTaLUMeEN .

Harta ynakoBkn "__" 20 .

YnakoBKy npounssen

11 TAPAHTUN U3ITOTOBUTENA

NarotoBuTtenb rapaHTupyet cootBetctBue WTP 2524 TpeboBaHnam
TexHuyeckmnx ycnosun TY 4211-002-34913634-99 npu cobniogeHun notpebutenem
YCNOBU TPaAHCMOPTUPOBAHUS , XPaAHEHNA W 3KCNyaTauuu.

[[apaHTUMHBIA CPOK - 12 Mec. CO AHA BBOAA B IKCMyaTauumio.

[[apaHTUMHBIA CPOK XpaHEHUs - 6 MeC. CO OHS U3rOTOBMEHUS.

B cnyyae oTtkasza B pabote UTP B TeyeHue rapaHTUMHOrO cpoka Bnagenbuy
cnegyet coobwmtb no agpecy npeanpuatus-usrotosutens — 141570, MockoBckas
06n., n/o MeHgeneeso, HINIM «daHa-Tepm»:

1) 3aB. HOmMep Npubopa, faTa BbiNycka M faTa BBOAA B AKCMyaTauuio; 2) xapakrep
Aedekrta; 3) HoMep KOHTaKTHOro TenedoHa unn agpec.
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NMPUNOXEHUE
CTpykTypa ycrnoBHOro obo3Ha4yeHus perynartopa:

NTP 2524-X-X-X
A

CB43b ¢ KoMnbloTepoM (Tabsn. 3)
AHarnoroBbI Bbixog Ans pernctpauum (tadn. 2)
Cwunosble Bbixoabl (Tabn. 1)

Tabnuua 1 Tabnuua 2 Tabnuuya 3
AHanorosbIn
Ceasb C
CunoBble BbixoAabl BbIXoA4 AnAa
KOMMNbIOTEPOM
perncrpauum
Bhixon Bhixoae! Kop Tun Komn Tun Kopg
ynpasneHusi anapmoB
0..5 MA 2 pene 11 HeT 0 HeT 0
4..20 mA 2 pene 12 0..5 MA 1 eCTb 1
0.5B 2 pene 13 4..20 MA 2
0..10B 2 pene 14 0.5B 3
2 pene 2 pene 5 0.10B 4
2 cummncrtopa 2 cummncTopa 6
2 cummncTopa 2 pene 10
< 96 >
e 10 M4
r' \ I 92
48 43 ] - I =
A /
\ | 142
) ! . 114 R

Puc. 1a ['aGaputHblie pazmepsl

A\ 4

A

Puc. 16 Beipe3 B muTe

19



24B

oN o 0-5VA
ﬂHanpmeHne ﬂ Hanpsixenue J,7 4-20mA [T 3x npos.Aar.
1L ‘10 14) | o5

24B

- P - ]

1(4)
P1 P2 P1 - ynp. pene 1
RR“)-‘ RRQ)-I |7 |7 P2 - ynp. pene 2
112|3|4|5](6 9 [10(11|12]|13|14|15—
~220B
41567 9 [10(11|12]|13|14|15—=
Tlor. Bx,1  Tlor. Bx, 2 P3 PEJ

P3 - pene anapma 1
24B P4 - pene anapma 2

Puc. 2 (kneMMHbIe Konoakun)
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