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LN®POBOE TEMIMEPATYPHOE PEJIE

OptiDinTP-101
(HE3BABUCHUMBbIE KAHAJIBI)

3A0 «K3A3»

1 Ha3unaveHmue
[Mudposoe Temmeparypuoe peie OptiDIinTP-101 (mamee TP-101) mpeaHasHaueHO OIS HU3MEPEHUS |
KOHTPOJISl TeMIIEpaTypbl YCTPOWCTBA 1O YETHIPEM HE3aBHCUMBIM JIaTYMKaM, MOJKIIOYAEMbIM I10 JBYX- HIIH
TPEXIIPOBOHON CXEMeE, C MOCIEAYIOIUM OTOOpaXKEHUEM TeMITepaTyphl Ha JucIuiee. MoKeT ObITh HCIIOJIB30BAHO
B Pa3JIMYHBIX OTPACIIAX MPOMBIIUIEHHOCTH, KOMMYHAJIBHOTO ¥ CEIBCKOTO X035 CTBA.
[Tprbop MO3BOJIAET OCYIIECTRIIATH CIEAYIOMUe (PyHKIINH:
* HU3MEPEHHE TEMIEPATypbl IO YETHIPEM HE3aBUCUMBIM KaHAJlaM C TIOMOIIBIO CTaHIAPTHBIX
JaTYNKOB,
*  peryJMpoBaHHE TEMIIEPATYPHI IT0 MPONOPIHUOHATBHO-UHTErpabHO- A hepenuaabaomy (ITH/T)
3aKOHY, C BBIXO/IHBIM KJTFOUEBBIM 3JIEMEHTOM (perie);
*  JIBYXIIO3UIIMOHHOE PErYJIMPOBAHUE TEMIIEPATYPHI,
e oTOOpakeHHE TEKYIIET0 M3MEpSEMOT0 3HAUCHHUS TEeMIIepaTypbl Ha BCTPOCHHOM CBETOJHOJIHOM
UG POBOM HHIIUKATOPE;
e mepenady KOMIBIOTEPY 3HAYCHHS W3MEPCHHBIX TEMIIepaTyp KOHTPOJIHPYEMBIX JTATYHUKOB I10
crangapTHoMy niporokosy Modbus RTU;
e ompenerneHue 00pbIBA UM 3aMbIKAHWSI JIMHUH MTOIKITIOYCHHBIX JaTYHKOB;
*  1udpoByIO GUIBTPALUIO U KOPPEKIUIO U3MEPIEMOI TeMIIEPATYPHI;
*  IpOrpaMMHPOBaHUE KHOIKAMH Ha JIUIeBOM nanenu u yepes [1K;
*  COXpaHEHWE HACTPOCK IMPHU OTKIIFOUCHUH MTUTAHWS,
*  3aIIHUTa HACTPOCK OT HECAHKIIMOHUPOBAHHBIX U3MECHEHUH.

TP-101 wumeer yHuBepcalbHOE MHTAaHWE WU MOXET HCIOIB30BaTh Jt0Ooe HampsokeHue ot 24 no 260B,
HE3aBHCHMO OT MOJISIPHOCTH.
B kauecTBe natunko temnepatypbl TP-101 MoKeT HCITOIB30BaTh CIICAYOIINE THITHI:

Tabmuma 1
HoMHHAIBLHOE YciaoBHOe 0003HAYEHHE HOMHUHAJIBHOW CTATHYECKOM Jlnana3on
Tun TC . xapakrepucTuku npeodopazosanus (HCX) H3MepsieMBbIX
CONPOTHUBJIEHHS B HAPOIHOM TeMIepaTyp
npu 0 °C, RO, Om xo3siiicTBe MERAYHAPOAHOE °C
W100 = 1,3850 W100=1,3910
50 5011 Pt50 Pt’50 -50...+200
IInatuHa 100 100I1 Pt100 Pt’100 -50...+200
500 50011 Pt500 Pt’500 -50...+200
1000 100011 Pt1000 Pt’1000 -50...+200
W100 = 1,4260 W100 =1,4280
Menp 50 50M Cu50 Cu’50 -50...+200
100 100M Cu100 Cu’100 -50...+200
W100=1,6170
100 100H Ni100 -50...+180
Hukens 120 120H Ni120 -50...+180
500 500H Ni500 -50...+180
1000 1000H Ni1000 -50...+180
W100 = 2,0805 W100 = 2,0805
Jlpyrue 990 npu 25°C | 807 mipu 0°C PTC1000 EKS111 250...+100

W100 — omuowenue conpomuenenusn oamuuxa npu 100°C x conpomuenenuro npu 0°C (W100 = R100 / RO)




2 TexHUYecKHE XaPAKTEPUCTHUKHU U YCJIOBUS IKCIIYaTAIlUH

2.1 OcHOBHbIE TEXHUYECKUE XapPaKTEPUCTUKHU yKa3aHbl B TabnuLe 2.

Tabnuna 2
Hanpsxenue nuranus, B 24 — 260 AC/DC
PexoMeH10BaHHBIN IPEIOXPaHUTENb JUIsl 3alIUTHI pudopa, A 1

TuI 1aT4uKoOB, UCIIONIB3YEMBIX JUUI U3MEPEHUS TEMIIEPATYPBI

Pt50, Pt100, Pt500,
Pt1000, Cu50, Cul00,
Ni100, Ni120, Ni500,

Ni1000, PTC1000

KomnuectBo IMOAKJIIOYAaCMbIX JATYUKOB, IIIT.

1-4

Cxema IMOAKJIFOYCHUS JaTUYUKOB

2 / 3 mpoBoJIHAs

I[JII/IHa IpoBOJA JATUYMKA B 3aBUCUMOCTH OT CXCMbI BKIIFOUCHUS, M.

2-X IpOBOJIHAS /10 5
3-x mipoBojHas g0 100

KonnuecTBo BBIXOIHBIX perie, IT. 4
Bpemst xpaHeHwus JaHHBIX, JIET, HE MEHEe 10
[TorpemrnocTs U3MepeHus TemMnepaTypsl, He 6osee °C + 2
Jlnana3on uzMepsiembix Temneparyp, °C ot munyc 50 10 +200
TecT BBIXOAHBIX pene ecThb
RS-485 MODBUS RTU ecTh
[N ] — peryaupoBaHue ¢ KJIFOYEBBIM 3JIEMEHTOM (peie) €CTh
JIByXIIO3UIIMOHHOE PETYIUPOBAHHE ecThb
Bpems u3mepenus kaHnana, Cex. <0,6
CreneHs 3aUTHL: - KopIryca IP30

- KJIEMMHHKA 1P20
Kinmarnueckoe ucojgHeHue y3.1
[ToTpebnsiemast MomHOCTH (01 HAarpy3koii), BA, He 6osee 4,0
Macca, kr, He Ooee 0,370
["aGapuTHbIE pa3Mepbl, MM 90 x 139 x 63

XapaKTepI/ICTI/IKa BBIXO/JHBIX KOHTAKTOB

Cos ¢ Maﬁtgganp " | Maxc. Momp. Makc. Hamp.~ MSES)C:(:)I:;(%)H
1,0 10 A 4000 BA 440 B 3A
KoMMyTarnoHHbI# pecypc BBIXOHBIX KOHTAKTOB:
- anekTpuueckuii pecypc 10A 250B AC, pas, He MeHee 100 TsIC.
- anekTpuueckuii pecypc 10A 24B DC, pa3, He MeHee 100 TsIc.

MonTax Ha ctagaptHyro DIN-pefiky 35mMm

[TonoxeHue B MPOCTPAHCTBE MPOU3BOIBHOE

2.2 Tlpubop nmpeaHa3HauCH s SKCIUTyaTalii B CIEAYIOIINX YCIOBUSIX:
- TeMIIepaTypa OKpy Karoieu cpeasl oT MuHyc 35 go +55 °C;
- TeMIeparypa XxpaHeHust or Munyc 45 no +70 °C;
- atmocepHoe naBnenue ot 84 mo 106,7 klla;

- OTHOCHUTENbHAs BIAXKHOCTh Bo3ayxa (mpu temnepatype 35 °C) 30...80%.




3 YcTpoicTBO M MPUHIMII IeiiCTBHUS

3.1.1 Koncrpykuus.

[TprbOOp KOHCTPYKTHBHO BBINOJIHEH B IIACTMAcCOBOM Kopiyce (9 momyseit tuna S), npenHasHaueHHOM
s kperieHus Ha DIN-peiiky. Ocku3 kopmyca ¢ rabapuTHBIME M YCTAaHOBOYHBIMH pa3MepaMH IpPUBEACH Ha
pucynke 3.1.
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Pucynok 3.1 'abapuTHbIe pa3mMepsl mpudopa

3.1.2 Unaukauus U ynpapjeHue.
Ha pucynke 3.2 npuBeneH BHEIIHUN BU JUIIeBON manenu npudopa TP-101

YETBIPEXKAHANBHOE TEMMNEPATYPHOE PENE
ON| KAHATBI 1 1 " @
~@ PENEBKN/OTKN | 1 2 3 4 O C 4‘
®— -@ oticaa parunia | @ @ @ @ . ®
YCTAHOBKA
@—® cBAdb Rs-485 TP-101 |/?| |?|
M

8 ¢

Pucynok 3.2 JIuneBas nanens TP-101

1 — uHAMKATOP HOMEpA TEKYIIETro KaHalla OTOOPaKEeHHS;

2 — ceMHCerMeHTHBIN U(POBOI MHAUKATOD;

3 — KHOIIKa BBEPX;

4 — KHOIIKA BHU3,;

5 — KHOTIKa BBOJIa, HCIIOJIE3YETCS B PEKUME ITPOrPaMMUPOBAHHS TPUOOPA;
6 — KHOITKa BXO/Ia B PeXKUM ITPOCMOTpPA U MPOTPaMMHUPOBaHUS TPUOOPa;

7 — MHIWKATOP BKIIFOUSHHS M aKTHBHOCTH CBs13U 10 RS-485;

8 — MHIMKATOp BKIIFOUEHUS PEKMUMA ITPOrPaMMHUPOBaHUS TAPaMETPOB;

9 — UHIUKATOP OTKA3a IaTYUKOB;

10 — uHAMKATOP BKJIIOUCHHS (OTKITIOUYCHHS) perie;



Ynpasienue npudoopoM OCYIIECTBISAETCS CIEAYIOIUM 00pazoM:

¢ Ji ONCPCKIIOYCHHUA MCKAY KaHAJIaMU UCITOJIb3YHOTCA KHOIIKU B E],

¢ Jii BXOJa B pCKUM IIPOCMOTpPA MapaMETPOB - KHOIIKA EHK:.;

¢ JJI1 BXOJa B PCXKHUM M3MEHCHUA MMAapaMETPOB - HaXXaTb U YACPKHUBATh B TCUCHUC 7cex. KHOIIKY

@ , TIPYA 3TOM JIOJDKEH 3aropeThCsl HHIUKATOP “ycTaHOBKA™ (PUCYHOK 3.2 1103.8).

® Ji1 COXpAaHCHUA U3MCHCHHOI'O 3HAUYCHUA — KHOIIKA - ;

* [pU OTCYTCTBUM HAKATHH JIFOOOM M3 KHOMOK B TeueHue 20cek., TP-101 ortoOpasutr Haamuch
EHE (B Teuennue 1 cek.), M mepeiieT B HCXOTHOE COCTOSHHE.

3.2 IlpuHnun geiicTBusi 1 00padoTKa BXOJAHOI0 CHTHAJIA.
3.2.1 IlpuHUMI AeHCTBUS.

B npouecce pa6otsl TP-101 npon3BoAHUT ONPOC BXOTHBIX TATYNKOB, BBIYUCIISS IO IMOJTYYEHHBIM JaHHBIM
TEKyIllee 3HaYeHUE TEeMIIEPaTyphl, 0OTOOpakaeT ee Ha NU(POBOM MHIUKATOPE W BBIJACT CUTHAJIBI YIIPABJICHUS HA
pesie COOTBETCTBYIOIIETO KaHala.

3.2.2 O0paboTKa BXOIHOTO CUTHAJIA.

Curnan, noJay4eHHbIH ¢ JaTyuKa, npeodpasyercs B IUPpOBOE 3HAYCHUE TEMIIEPATYPBhI.

Jns ycTpaHeHUWs HadalbHOW TIOTPEIIHOCTH TNPeoOpa3oBaHMs BXOJHBIX CHTHAJIOB M IIOTPEUIHOCTEH,
BHOCHUMBIX COCIUHHUTCIBbHBIMU IMPOBOAAMHU, U3MCPCHHOC HpI/I60pOM 3HAYEHHE MOXKET OBLIThH OTKOPPEKTHUPOBAHO.
B TP-101 ectp nBa THma KOPPEKIHMH, MO3BOJISIOMIMX OCYLIECTBISATH CABHI WJIM HAKJIOH XapaKTEPHCTHKH Ha
3aaHHYI0 BEJIMYHMHY, HE3aBUCUMO JJIA KaKA0I'0 BXO4.

3.2.3 Koppexuusi u3MepeHU.

3.23.1 [Ins xommencaruu morperrHocteir AR = (Ro - Ro.Tc), BHOCUMBIX COMPOTHUBICHHEM MOBOISIIIX

MPOBOJIOB RTC, K Ka)XI0My H3MEPEHHOMY 3HAUCHHIO TEMIIEPATYPHI T usm PUOABIISETCS 33/1aHHOE TTOJIH30BATEIIEM

3HavyeHue O. Ha pucynke 3.3 mpuBeieH npuMep cABHTa XapakTepucTuku st qaryrka Pt100.
Tporpammupyemsie mapamerpsr 0H | 5HZ 5H3 SHY,

3.2.3.2 ]Ins xoMIIeHCAlMy MOTPEIIHOCTEH JaTYMKOB NMPH OTKJIOHEHUM 3HadeHus1 W100 OT HOMUHAJIBHOTO KaX/10€e
M3MEPEHHOE 3HAUYCHHE MapaMeTpa lusv YMHOXKACTCS Ha 3aJIaHHBIN TOJIb30BATEJIEM MOMPABOYHBIN KO3 OUIIEHT
a. Koapdunuent 3anaercsa B npeaenax ot 0,50 no 2,00. Ha pucynke 3.4 npuBe/ieH puMep U3MEHEHUs HAaKJIOHa
xapakTepucTuku uist qaryrka Pt100.

ITporpammupyemsie mapamerper EU | EUC, PUI EUY,

T,°C )} T,°C
A s I ; P
100 : 663 KoppexuMn // 100 : Ge3 koppeKusm //
80 > 80
/
60 | 7 60 | /4
- 7 giogs;:urebn 0 : // % xogpexu.ueﬁ
; 40 // — 40 b y 7 HM * a
: 20 [/ y/ 20 [
= /
7, 20 40 60 80 100  Tww:°C 0 20 40 60 80 100  Tuwm:°C
(103,90) (Rrc: Om) (100) (103,90) (Rrc: Om)
Pucynok 3.3 Pucynok 3.4

3.2.4 llndposoii puabTp.
Jis ynydineHus: 3KCIUTyaTallMOHHBIX KauyeCTB, BXOJHBIX CUTHAJIOB, B MPUOOPE UCIOIL3YIOTCS LU(POBBIE
(GUIBTPBI, TO3BOJISAIONINE YMEHBIINUTD BIMSHUE CIIy4aifHBIX TOMEX Ha U3MEPEHHE TeMIIepaTyphl.
[TporpamMmmupyemMble mapaMeTphbl:
- onoca rudposoro puistpa Fb |, Fbd, Fb3, FbY,;
- mocTosHHas BpeMenu mudposoro huastpa FE | FEd, FEI FEY,
s kasxcoozo 6xooa punsmpsl Hacmpauearwmca He3a6UCUMO.

3.24.1 Tlonoca uudpoBoro GuiabTpa MO3BOISAET 3AMIMTUTH U3MEPHUTEIBHBIM TPAKT OT €IUHHYHBIX MOMEX U

4



3agaercs B °C. Ecinu u3MepeHHOe 3HAaYeHUE Tusw OTIMYACTCS OT MPEABLAYINEro Twsw—1 Ha BETHMUMHY, OOJBIIYIO,
YeM 3HAYCHHE ITapaMeTpa Fb, To npuOOp MpUcBaMBaeT eMy 3HaueHue paBHOE (Tusw + Fb) (pucynok 3.5). Takum

00pa3oM, XapaKTEepPUCTUKA CTIIaKUBACTCSI.
Kax BuaHO U3 pucyHka 3.5, Majas IMpHHA TOJIOCHI (PHIIBTpa MPUBOIUT K 3aMEUICHHUIO PEaKIIUK Mpruoopa

[losToMy mpu HHU3KOM YpOBHE IIOMEX WM Ipu pabore C

Ha OBICTpOE W3MEHEHHE TEMIIEPATypHI.
napameTrpa WMid OTKJIIOUYHUTH

OBICTPOMEHSIOIIMMUCS TEMIIEpaTypaMu PEKOMEHJIYeTCsl YBEIMUYUTbh 3HAuCHHE
JlelicTBHE TONOCH (HIbTpa, ycraHoBHB B mapamerpe o | (Fbc, Fb3, FbY) snauenne 0. Ilpu paGore B
YCIIOBHSIX CHJIBHBIX IOMEX Ul YCTPAHEHUS UX BIHMSHUA Ha paboTy mpubopa HEOOXOIMMO YMEHBIIUTH 3HAYCHUE

napamerpa.

3.2.4.2 1udpoBoit GrIbTp yCTpaHIET IIyMOBBIC COCTABIIAIOIINE CUTHAJIA, OCYIIECTBIISAS €r0 SKCIIOHCHIIMAIBHOE
crnaxkuanre. OCHOBHOM XapaKTEPUCTUKON IKCIIOHEHITMAIBHOTO (IIIBTPA SBISETCS T — MOCTOSIHHAS BPEMEHU
uudposoro ¢uistpa, mapamerp £ | (FE, FEJ, FEY) — unrepsan, B Teuenne xoroporo Temmeparypa
nocturaet 63,2% U3MepeHHOT0 3HAYCHHUS Tusm (PUCYHOK 3.6).

YMeHbIIICHHE 3HAYEHUs T NPUBOAUT K Oojee OBICTpOil peakiuu mnpubopa Ha CKAYKOOOpa3HbIC
W3MCHCHHUS TEMIIEPATYPhI, HO CHUKAET €ro IMOMEXO3alIUIIICHHOCTh. Y BEIIMUCHHUE Tdp IMOBHIIIACT HHEPIUOHHOCTh

an60pa, LTYMBI TP 3TOM 3HAYUTECIIbHO IIOJABJICHBI.

TG
T,°C
—  Be3 punsTpa cKa4ek remneparypsbl, th=0¢
.......... o Bion / .
ra H=1c
//' Tusm |-} J--}- - }, B 4

A

W) 2 O (W) N N I ] e B [
4
L CraaxeHnniil carnan, th=3 ¢

Tuam -1 !

tooma 1| | tuane t,c

Abam
Pucynok 3.5 Pucynox 3.6

3.2.5 JIByXno3HIIMOHHBIN PerysiTop (IByXNO3HIIMOHHOE PeryJIHPOBaHHeE).
[Tpubop B pexrMe ABYXIO3UITMOHHOTO PEryIUPOBaHUs padOTAET M0 OJHOMY U3 IBYX THUIIOB JIOTUKH

(pucyHok 3.7):

» Jloruka Nel (HarpeBarenb) MpUMEHSICTCS JIsl yIpaBieHHs pabOTON HarpeBatens (Hampumep,
TOHa) wiu curHamM3alyy O TOM, YTO 3HAYCHHE TEKYIIeH Temreparypbl Tre MEHBILE YCTaBKU
Tyer. Tlpu 5TOM BBIXOAHOE pelie MEepBOHAYAIBHO BKIIOYACTCS NPU 3HAUEHHSIX Trex < Tyer — HS,
BhIKITFOYaeTcst IpH Trex >  Tyer 1 BHOBB BKto4aeTcss mpu Trex < Tyer — HS, ocymecTsisis Tem
CaMbIM JIBYXIIO3UIIMOHHOE PETyIMpOBaHue 1o ycTaBKke Tyer ¢ rucrepesncom HS.

e Jloruka Ne2 (oxyaauTenb) NMPUMEHSETCS Ui ynpaBieHHs paOoToil oxiaaurtens (Hampumep,
BEHTWJIATOPA) WJIM CUTHAIU3AIMU O TPEBBIILICHUN 3HAUeHHs YCTaBKU Tycr. [Ipu 3TOM BBIXOTHOE
pele IepBOHAYaIbHO BKITIOYAETCS MPH 3HAYCHUSIX Trex > Tyer + HS, Beikimrouaercs mpu Trex < Tyer
¥ BHOBb BKIIOUaeTcs Npu Trex > Tyer + HS. Ilpu MCHONB30BaHWUM B KAa4YeCTBE OXJIAJHMTEINS
KOMIIpECcOpa HACTOSITeIbHO PEKOMEHJIYEeTCsl YCTaHaBAMBATh 3HadeHue HS Takum, 4YT06
o0ecreunTh HOpMaibHOE (MHHHMMAIILHOE) BPEMs OTKJIIOYCHHUS KOMIIpeccopa, He MPHUBOJSIIEE K

HOJIOMKE 000PVIIOBAHUS.
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Pucynok 3.7 JluarpaMmma cpaOaThIBaHHUs BHIXOHBIX PEJIE B PEKUME JABYXIIO3UIMOHHOTO PETYTMPOBAHHSI.
[IporpaMMHUpyeMBbIe TapaMeTphI:
Tyer — yeraBka Temmeparypst 0P | (5P2, 5P 3 5PH):
HS — ructepesuc HS 1 (H52, H53, H5H);

rE f(rtd, r&3, - t) — noruka paGoTE! BEIXOIHOTO pere.

3.2.6 TINJ — peryJsTop (MIponopuuaOHAIbLHO-HHTErPAILHO-TH(PepeHIHATbHOE PeryITHPOBaHUE).
3.2.6.1 O6wmue npunuuns! [IN/]-perynupoBanus.

Perynsitop BeipabaTsiBaeT “ynpaBistoniuii’” curHain Yi, IeHCTBHE KOTOPOTO HAIPaBJICHO HA YMEHBIICHUE
oTkJIoHeHwus Ei:

1
Y =
- -X‘:J

(5 - Z E. = At i
e peamd - RN - — I' -
i i L i HEIM A ﬂtzz:_:

\

) = 100%

rue.

Xp — MOJI0CA IPOTOPIHOHANEHOCTH (IPOrpaMMHUpPYEMBIii apameTp - ~ );
Ei — pasHocTh MeXxy 3a1aHHBIM Tyer M TEKYIIUM Trexk 3HAaUEHUEM TEMITEPATYPBI, UIH

paccoriacoBaHue;
Tn — MIOCTOSIHHASA BpeMeHU auddepeHiimpoBanus (IporpaMMUpyeMBbIi mapaMeTp
“nuddepentmanbHas nocrosaHas [IUJ-perynaropa” - d );

AEi — pa3HoCTb MEXly IBYMS COCEAHUMHU U3MepeHusiMu Ei u Ei-1;
Atusm — BpeMst MEXIY IBYMsI COCEIHUMU U3MEPEHUAMHU Trex U Trex-1;
Tu — TIOCTOSIHHASI BpEMEHU MHTETPUPOBaHUS (IIPOrpaMMHUPYEMbII TapaMeTp
“uHTerpanbHas nocrosuuas [11M/I-perynsropa”- L ),
. . - .
z?=1 E; = At ., - HaKOIUICHHAS CyMMa PacCOITIacOBaHHi

s appexruBroit paboTs! [IN/I-perynsTopa HEOOX0IMMO YCTaHOBUTD MPaBUIIbHBIE JIIsI KOHKPETHOT'O
00BEKTa PeryIupoBaHus 3Ha4eHUs1 KO3 PUIIEHTOB Xp, Tn U Tu.
[TporpamMMupyembie TapaMeTpHI:

[Xp]— P i( P2, P3, PH); [w]- di( dd, d3, dY); [m]- v i( o, c3, cH).

Buumanue! B uexoropeix ciywasx ITH]I-perynupoBaHue sBISETCS M30BITOUHBIM WM HEIONYCTUMBIM. B
TaKMX CIIy4asx BBICTaBUB Kod(puimeHT v = 0 wm  tn = 0 MoxHO moiryunTh cootBercTBeHHO [1J] mmm TN
peryssTop.

3.2.6.2 IlponopuMOHAJbHBIN PeryasiTop

[TponopuMOHANBHBI  PErynsiTOp  SIBISETCS  OCHOBHBIM, TI/Ie 3aJaHHe TEeMIepaTypbl  MpPsSMO
IPOTIOPIOHATIBHO omKOKe. Ecim ucmonp3yercst TOIbKO MPONOPIHOHATIBHEIA PEryasaTop, TO B CHCTEME BCeraa
Oymer ommOka. Huzkue 3HaueHUs MOPONOPLUOHATIBHOTO Ko3((dUIMEeHTa perynsTopa HPUBOAAT K
HEecTaOMIIBHOCTH M KOJICOaHHSM B CHCTEME, a CIIMIIIKOM BBICOKHE IPUBOIST K «BSIOCTH) CHCTEMBI.
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Pucynox 3.8 I'pauk paboThl IpOMOPLHNOHATIBHOTO PETYIATOPA

3.2.6.3 UnTerpanbHbIi peryasiTtop

WHTerpanbHbIi peryisaTop HCIONb3yeTcst Uil HCKiIroueHus omuOku. Temmeparypa Oynmer pactu 10
MOMEHTa WCKIIOYEHHs] OIMMOKM (MM YMEHBLIATBCS MPH OTPHULATEIbHON ommuOKe). Manble 3Ha4YCHUs
MHTErPaJIbHOM COCTaBIIAIONICH 3HAYMTEIBHO BIMSIOT Ha paboOTy peryisropa B meinoM. Ecim ycTaHOBIEHO
CIIMIIKOM BBICOKOE 3HaYCHUE — CUCTEMA IIPOMAaxHeTCsl, U Oy/eT paboTaTh ¢ mepeperyIupoBaHUEM.

T*C
Tu CAMLLKOM Mano
Tw CNULLIKOM BenuKo
YcraBka|  / /
Tyer | 1
WpeansHo
t

Pucynok 3.9 I'pauk paGoThl HHTErPaJILHOTO PETYIATOPA.

3.2.6.4 luddpepenunajbHbIi peryasaTop

JuddepeHunanbHplii  peryjiasTop, OLEHMBAas CKOPOCTb HW3MEHEHHs OIIMOKH, WCIONb3yeTcs s
yBenuueHus: ObicTponeicTBus cucteMbl. OH M TNOBBIIIAET OBICTPOAEHCTBHE perynsropa B menoMm. OpHako ¢
MOBBIIIEHUEM OBICTPOAEHCTBHSI PETYIATOPA TaKXKe YBEJIWYMBAETCS M €ro MepeperyinpoBaHUe, YTO MPUBOIUT K
HECTaOUJIbHOCTU cUCTeMBbl. B OosiblIMHCTBE citydaeB, Aud¢epeHinuanbHas COCTaBISIONIasl yCTaHaBIUBAETCS
HYJIeBOU MU OJIM3KOM K HEKOTOPOMY OYEHb HU3KOMY 3HAYCHMIO AJIS IPEIOTBPAILEHUS 3TOTO.

T*C

Ta CAMWIKOM Mano

UpeansHo /

yc;;;xa [ \I_///—\s
|

Ta CIULLKOM BENUKO

t

Pucynox 3.10 I'padux pabots! quddepeHnaIbHOro peryisTopa.

3.2.6.5 Metoab! [IN/I-peryiupoBanusi.
[Tpu perynaupoBaHuu BEIOMPAIOT OAMH M3 METOJIOB YIIPaBJICHUS . “HarpeBaTeib’” U “OXJIaJIuTeNb .
“HarpeBareinb’ — 3Ha4€HUE BBIXOIHOTO CUTHAJIA PETYJIATOPA YMEHBIIAETCS C YBEIIMUCHUEM KOHTPOJIUPYEMOM
TeMIIepaTyphbl.
“OxJaauTens”’ — 3HaUE€HUE BBIXOIHOTO CUTHAJA PETYJIATOPA YBEIUYUBAETCS C YBEIMUEHUEM KOHTPOIUPYEMON
TeMIIepaTyphl.

IIporpammupyemsie mapametpsl: & 1 (FEc, &3, rEH),

Buumanue! He pexomenayercs wucnonbzoBanue [TW]I-peryaupoBanus B peKMME OXJIAIUTENS  JUIs
KOMIIpECCOpa, B CBS3U C OTCYTCTBUEM KOHTPOJISI MUHMMAJIBHOTO BPEMEHHM OTKIIIOUEHHUS KOMIIpEccOopa, 4TO
MOKET IOBJIEYh 32 COOO MOJIOMKY 000pYyI0BaHHS.
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3.2.6.6 Pa6ora B peskume I ]I — peryJisitopa ¢ BBIXOJHBIM KJIH04eBbIM 3jieMenToM (IITUM).
VYupasunstomuii curaan ¢ [TU]] — perynstopa (Yi) mpeobpasyeTcs B HOCIEA0BATEIbHOCTh HMITYJIbCOB
(pucynok 3.11) cormacHo cnenyroieit hopmyne:

D=T,% ——
10090
e
D — muTensHOCTS MMIyNbca (cex.) L 1, L€, L3 LY,

Tcn — nepuon ciiefoBanus ummybeos (vun.) £ |, EC, B3, EY;
Yi — ynpasinsitomuii curnan [T1/]-perymsitopa (%).

T,°C

100 Ton

Tyer 80 ! ! LTON —
! ™ E—— :

60 |-

40

{o

20

Bkn. ‘ '
noruka 1 —|
Bhikn. . 5

Bxkn.
noruka 2 | | | | | |
Buikn. - i -

Pucynok 3.11 Iuarpamma cpabateiBaHus BBIXOAHBIX pene B pexkume [T ][-peryianpoBanusi.

t,c

Buumanue! Manoe 3nauenuwe Tcn NPUBOAMT K YAaCTBIM KOMMYTAIMAM M OBICTPOMY HM3HOCY CHIIOBBIX
KOHTAaKTOB pelie, a 0O0JIbIIOe 3HAUEHNE — K YXYALLIEHUIO KauecTBa PEryJIMpPOBaHMUSL.

3.2.7 NuTepdeiic cBazu RS-485
Hcnonb3oBanue uHTEpdeiica cBsi3u onucano B [Ipunoxennn A.

4 Texnuveckoe 00CIy:KUBAHUE U MePbI 0€30MIACHOCTH

4.1 Mepsbl 0e30macHOCTH

Ha OTKpBITBIX KOHTAaKTax KJIEMMHHKAa TpuOOpa TpH OKCIUTyaTalldd MPHCYTCTBYET HaMpsHKEHUE
BenmunHOM 10 250 B, omacHoe s yenmoBedeckoi sku3HH. JIFoObIe OIKITIOUeHUS K TpUOOpy W pabOThI IO €ro
TEXHUYECKOMY O0CTYKHBAHUIO TIPOU3BOJIUTH TOJIBKO MPU OTKIFOYEHHOM MUTAHUH MPUOOPA U UCTOTHUTEIBHBIX
MEXaHU3MOB.

He nomyckaercst momnajnanue Biard Ha KOHTAKThl BBIXOJHOTO pa3beMa U BHYTPEHHHUE 3JIEKTPOIIEMEHTHI
npubopa. 3anperaercss UCIOIb30BaHUE MPUOOpPa B arpecCUBHBIX CpellaXx ¢ COoAepKaHHEM B aTMocdepe KHUCIOT,
IesoYei, Macesn u T. 1I.

[Tonkitouenue, peryJIupoBKa U TEXHHUYECKOE OOCIyKMBaHHE MPUOOpa JOJKHBI MPOU3BOJIUTHCS TOJIBKO
KBaJIM(DUIIUPOBAHHBIMU CIICIIMATUCTAMH, U3YYUBIIMMHE HACTOSAIIEE PYKOBOICTBO IO IKCILTYaTaIlHH.

4.2 IlopsAOK TEXHMYECKOI0 00CTy;KMBAHUS

PexoMenayemasi nepuoJuYHOCTh TEXHUYECKOTO 00CTYKUBAHUS — KaXK/Ible IIECTh MECSIIEB.

TexHuueckoe 00CITyXKMBaHME COCTOMT U3 BHU3YAIBHOI'O OCMOTpPA, B XOJ€ KOTOPOro MpPOBEPSETCs
HA/IKHOCTbH TOJICOEANHEHHSI IIPOBOOB K KJIEeMMaM prubopa, OTCYTCTBHE CKOJIOB M TPELIHH Ha €ro KOpITyce.

[Ipu BBIMOSHEHUH TEXHUYECKOTO OOCTYKMBaHUS MPHUOOpa COOII0IaTh MEPhl 0€30MMaCHOCTH, U3JI0KCHHBIE
Bm.4.1.



5 lMoakarouenue npudopa

5.1 MoHTa» BHELLIHUX CBS3€EH.
5.1.1 O0mme ykazaHus.

[ToaroroButh Kabenu IJi COEIMHEHMs NPUOOpa € JAaTYMKAMHU, HCIOIHUTENBHBIMU MEXaHU3MaMH U
BHEIIHUMHU YCTPOMCTBaMH, a TaKXK€ C MCTOYHMKOM mHTaHus. [[ns obecriedueHUs] HAASKHOCTU DIEKTPUYECKHX
COEJMHEHUIl PEKOMEHJyeTCsl HCIOJb30BaTh Kabelu ¢ MEAHBIMH MHOTONPOBOJIOYHBIMM JKHJIAMH, KOHILIBI
KOTOPBIX Mepe]] MOAKIIOYECHHEM CIEAYEeT THIATEIbHO 3aUYUCTHTh M OONYAWUTH. 3aUUCTKY XHJI KaOens cieayer
BBINOJIHATE C TAKMM PAacYeTOM, YTOOBI MX OTOJIEHHBIE KOHIIBI IIOC/IE MOAKIIOUEHHs K IPpUOOpY HE BBICTYNANIN 3a
npenensl KiieMMHUKa. Cedenune kadels He JOJDKHO MPEeBBIIIaTh 2,5 MM2.

5.1.2 Yka3aHusl 10 MOHTA:KY /IJIsl yMEHbIIEHHUSI YJIEKTPOMATHUTHBIX ITOMeEX.

[Tpu npoknaake JUHUN “TIpUOOp - NATYMK™, CIEAYET BBIAECIUTh UX B CaMOCTOSTENBbHYIO Tpaccy (Win
HECKOJIbKO Tpacc). Tpacchl pacroyiararoT OTAENBHO OT CHIJIOBBIX KaOesei, a Takke OT KalOenei, CO3qarolmx
BBICOKOYACTOTHBIE U UMITYJIbCHBIE IIOMEXH.

Buumanmue! Tpaccel cienyeT MmiaHupoBaTh TaKUM 00pa3oM, YTOOBI JJIMHA CUTHAIBHBIX JTUHUN ObLIa
MUHUMAaJIBbHOM.

5.1.3 Yka3aHu# 10 MOHTAKy /ISl yMEHbIICHUS IOMeX, BOSHMKAIOIIMX B MUTAIOLIEH CeTH.

[Tonxrouenue npubopa cienyer Mpou3BOAUTH K cereBoMy ¢(uaepy 220B 50I'n, He cBsi3aHHOMY
HENOCPEACTBEHHO C IHWTAaHUEM MOIIHOIO CHJIOBOTO 00opynoBaHus. Bo BHemHeH Lenu peKoMeHayeTcs
YCTAaHOBUTh BBIKJIIIOYATENIb MHMTAaHUS, OOECHEeYMBAIOIIMN OTKIIOYEHHE Mpudopa OT CEeTH U  IIJIaBKUE
MpeAOXpaHUTENIN Ha TOK 1 A.

5.2 Tloakawoyenue npudopa.

[Moaxmoyenne mnpubopa MPOU3BOAUTCA 1O cxeMme (pucyHok 5.1), coOnojas HW3JI0KECHHYIO HHXKE
IIOCJIEI0BATEIbHOCTD JCHCTBUN.

A) npou3BecTH NOJKII0UEHNE TPUOOpPa K HICTOUHUKY MMUTAHUS U UCTIOJIHUTEIbHBIM MEXaHU3MaM,

b) noakmounTh TMHUM CBA3M “TIpHOOp — JaTYMK ™ K BX0J1aM Npuodopa.

Buunmanue! Kinemmuble coetuauTend npubopa, MpeJHasHaYeHHbIE 1T MOIKIIOUEHHS CETH MTUTAHUS 1
BHEIITHETO CHJIOBOTO OO0OpYZOBaHUS, pacCUMTaHbl Ha MakcuManbHOoe Hampsokenne 250 B. Bo m3bexanue
ANEKTPUYECKOT0 MpOoOO0sI M30JSALUUU TOJAKIOYEHHE K KOHTAKTaM IpUOOpa HMCTOYHUKOB HANPSKEHUS BBIIIE
YKa3aHHOTO 3aIpeIlaeTcs.

5.3 IMoaknrwuenue garuukoB (TC).

B npubopax TP-101 ucnonp3yercst TpexnpoBogHas cxema nojkiaroueHus TC (TepmornpeoOpa3zoBaTesu
compotuBiieHus). K omnomy u3 BeiBOZ0B TC MOACOEAMHSIOTCSA JBa MPOBOJAA, a TPETHH IMOAKIIOYAETCS K
apyromy BeiBogy TC (cMm. pucyHok 5.1). Takas cxema npu COOJIIOJJCHUM YCIIOBHH PaBEHCTBA CONPOTHBICHUN
BCEX TPeX MPOBOJIOB TIO3BOJISIET CKOMIICHCHPOBATh MX BIMSHUE HA N3MEPEHUE TEMIIEPATyPHhI.

TepmornpeobpazoBareny CONPOTUBICHUS MOTYT MOIKIIOUATHCS K MPUOOPY U MO JABYXIIPOBOJHOM cXeMe,
HO TIPH 3TOM OTCYTCTBYET KOMIICHCAIIUS COMPOTHBIICHUS COCTUHHUTEIBHBIX IPOBOJAOB M TIOITOMY MOMKET
HaOJI0AAaTHCS HEKOTOPAsi 3aBUCUMOCTD ITOKa3aHU Mpubopa OT KojeOaHui TeMIepaTypsl IPOBO/IOB.

5.3.1 lHoakmouenne narynkos (TC) no IByXnpoBoaHOIi cxeme.

5.3.1.1 Tloaxmouenue TC (TepmornpeoOpa3zoBaresieil COMPOTUBIICHUS) C TPUOOPOM IO ABYXIIPOBOIHON CXeMe
IIPOU3BOJUTCS B CIIy4ae HEBO3MOKHOCTHU UCIIOIb30BAaHUSI TPEXIIPOBOJIHOM CXEMBI, HAIIPUMED IIPU ycTaHOBKE TP-
101 Ha o6bekTax, 000pyOBAaHHBIX paHEE MPOJIOKEHHBIMH JIBYXITPOBOIHBIMU MOHTaKHBIMU TPacCaMH.

5.3.1.2 Crnenyer MOMHUTH, YTO MOKa3aHUs MpuUOOpa OyAyT 3aBUCETh OT M3MEHEHUS! CONPOTHUBICHHS MPOBOJIOB
JUHUW CBSI3M “‘NaTYUK - TMPUOOP”, MPOUCXOAIIETO O/ BO3JACUCTBHEM TEMIIEPATyPhl OKPYIKAIOIIETO BO3AyXa.
JI7sl KOMITEHCAIUH ITapa3uTHOTO COIPOTUBIICHHS ITPOBOJIOB HYXKHO BBIITOJIHUTB CIIEIYIOIINE JCHCTBHUS:

e Ilepen nHauanom pabOTHI YCTAHOBHUTH IEPEMBIUKY MKy KOHTakTamu 23 u 24 ((26 u 27), (29 u 30), (32 u

33)) keMMHMKaA TPrOOpa, a IBYXITPOBOIHYIO JTHHHIO TOKITIOUNTH HEMOCPESICTBEHHO K KOHTaKTaM 22 1
23 ((25u 26), (28 u 29), (31 u 32)).



e Jlanee MOAKIIOYNATH K MPOTHBOTIONOXHBIM OT TPHUOOpa KOHIIAM JIMHUU CBSI3U “JaTYMK - IPUOOP” BMECTO
TepMonpeoOpa3oBaTeis Mara3uH COMPOTUBIICHUH ¢ KiaccoM TouHOocTH He Xyxke 0,05 (manpumep, MCP-
63).

e VYCraHOBHTH Ha MarasuHe 3HaueHue, paBHoe comnporusienuto TC mpu temneparype 0 °C (50, 100, 500,
1000 Owm, B 3aBHCHMOCTH OT THIIA JAaTYHKA).

* Ilomate Ha mpubop nuranue u uepe3 20 — 30 cex Mo NMoka3aHUsAM IU(PPOBOTO MHIUKATOPA OMPENEIUTh
BEJIMYUHY OTKJIOHEHUS TemiiepaTypsl oT 0 °C.

« Vcranosurs 3Hauenme mapamerpa oH | (SHC 5H3 5HY) pasmoe mo Bemmumme orkmoOHEHMIO
TEMIIEPATYPHI, HO B3STOE C MPOTUBOIOJIOKHBIM 3HAKOM.

e [IpoBepuTh MPaBUIBHOCTH 33JAHHOTO 3HAYCHHS, JIJIS YEro, He M3MEHss 3HAYCHHS COMPOTUBIICHHUS Ha
MarasuHe, JOXAaThbcs MoKa MpUOOp MepeiieT B pexkUM U3MEpPEHUsl TEMIIEpaTypbl U YOETUTHCS, YTO MPH
3TOM ero noka3anus paBusl 0+1 °C.

e  OTKIIOYUTH MUTAHUE MPUOOPA, OTCOSAUHUTH JIMHUIO CBS3U OT Mara3wHa COMPOTUBIICHUN U TOJIKITIOYUTH
ee k TC.

» Ilocre BeIONHEHHS YKa3aHHBIX IEHCTBHUIA MPUOOP rOTOB K JaibHEl1Iel padore.

MUTAHME 24-260 B
HanpsixeHnue
NOCTOAHHOIO Mnu
nepeMeHHoro Toka

Bbixoabl pene ynpasneHus

K1 - pene kanwana 1

unur. 3azemnenve K2 - pene kanana 2
K3 - pene kanana 3

DC K4 - pene kanana 4
AC-| -

[1]2]3] [a]s]e]7]8]9]10]11]12]13]1a]15] [16]17]18]

o VARVARVARERVA
K1 K2 K3 K4
YETbLIPEXKAHAJIbBHOE TEMNEPATYPHOE PENE Moakniouexme
ABYXNPOBOAHOTO
KAHAINbI narymka
@ PENE BKN/OTKN 3 : z ‘ 1 1 O °C “@®
b

@ OTKA3 [IATUMKA .

@ YCTAHOBKA

®csasbrs4ss  [P-101 m m \’.}

MEHIO BBOA

cae 1731 701 FA PO

[19]20]21] [22]23]24 252627 ]28]20]30[31]32]33] [34]3s]3s]

Kawan1 Kawan2 Kawan3 Kauand
RS-485

Bxoab! AaTYMKOB TeMnepaTypbl

Pucynok 5.1 Cxema noaxmouenust TP-101

Buumanue! Bo m3bexanue BIMAHMS NMOMEX Ha U3MEPUTENBHYIO 4acTh NPHOOpA, JMHHMU CBS3H “TIPHOOD -
IaTuuK”’ B 00s3aTETLHOM MOPSAKE TOJKHBI OBITH:
*  W3TOTOBJICHBI M3 PKPAHUPOBAHHOTO Ka0eJsl THIa BUTas mapa (Tpoika);
e ceueHueM He meHee 0,5MMmZ;
* TPOYHO MPUCOEAMHEHBI K KIIEMMaM MPUoopa,;
*  MapuIpyT COeIUHEHUs Kabemneil MoMKeH ObITh OTAENIeH OT Kabenel BBICOKOTO HANPSKEHUS
¥ OT KaOeJIel, MUTAIONINX WHIYKTUBHYIO Harpy3KYy;
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6 Ucnoan3oBanue TP-101

6.1 OOmmMe cBeaeHHU .

6.1.1 Ilpu BKIIOYECHHM NUTAHUS MPUOOPA 3aCBEUYMBAIOTCS BCE MHAMKATOPHI Ha 2 cekyH[sl. llocne sToro Ha
1M (POBOM MHIUKATOPE OTOOpaXKaeTcsi M3MEpEeHHas TeMiieparypa kaHaia 1. C uHTepBaJioM B 4 CEKyH/IbI IPUOOp
II00YEPEIHO BEIBOAUT U3MEPEHHYIO TEMIIEPATYPY BKIIIOYEHHBIX KAHAJIOB.

6.1.2 Ilpu HaIMYMK HEUCIIPABHOCTEH MPUOOP BHIBOAXT Ha HU(POBOI HHAUKATOP KO OmKOKH (Tabmuma 6.1).

Tabnmma 6.1
HEHUCIIPABHOCTbH INPUMEYAHHUE

TP-101 BMecTO OMIMOOYHOTO MTapaMeTpa 3arpyaeT 3aBOJICKYI0 YCTaHOBKY,
Omnbka napamerpa IIpU 3TOM Ha JMCIUIEH BBIBOJUTCS HAAINHUCH ErP u TP-101 mpomomxkaer

HOpMaJibHOE (DYHKIIMOHUPOBAHHUE.
Otkas EEPROM Bce pene BbIKIII0YAIOTCS, U HA JUCILIEH BBIBOJUTCS HAIITUCh EEP

BeIkiTiodaeTcss pene  COOTBETCTBYIOIIErO KaHala, HHAWKATOp “‘OTKa3
3aMbIKaHuE JF000T0 TaTYHKa JaT4MKa’” HAYMHACT MUTATh.

Ha nucnuieid BBIBOAUTCS HAAINCh Fcc
BeIkimiogaercsi peiie  COOTBETCTBYIOIIETO KaHaua, HMHAWKATOp “‘OTKa3s
OGpHIB MO6OT0 JaTYNKA JlaTylKa’ HaYMHAEeT MUTaTh.

Ha pucruteii BBIBOAUTCS HAIIKCH Foc

6.2 TecrupoBanue BHIXOJHBIX peJie.
B mpubope npenycMoTpeHO TECTHPOBaHHE KaK BCEX Pelie BMECTE, TaK M KaXKJOTr0 pejie IO OTEIBHOCTH,
111 3TOr0 HEOOXOAUMO!
* B peXHME H3MEHEHHs IapaMeTpOB YCTaHOBHTH 3HaueHHe mapamerpa tSE B coorsercTBuu ¢

tabmuued 7.1 W HaxaThb KHONKY @, IpY 5TOM Ha JMCIUIee OTOOpasuTcs Haanuch oF F

(O3H3“I&IOH.I&$I, 4TO TECTUPYEMBIC PCJIC HAXOLATCA B HOPMAJIbHO Pa3OMKHYTOM (BBIKJ'IIO‘-ICHHOM)
COCTOHHI/II/I), OTKIIOYAaTCA BCE CBETOJUOJHBIC MHAWKATOPHI.

* OJHOKpaTHBIM Ha)KaTUEM KHOIIKU @ MEHSETCS COCTOSIHUE TECTUPYEMBIX pelie:
ofF F - perne HaxoaATCA B HOPMAIILHO PA30MKHYTOM (BBIKIIOUEHHOM) COCTOSIHHMY;
0N - pesie HaXOAATCS B HOPMAJIbHO 3aMKHYTOM (BKJIFOUEHHOM) COCTOSTHHH.

JUIst repexozia 06PaTHO B MEHIO HaxaTh — KHONKY PE. TIpi OTCYTCTBHHM HAXATHs JIIOGOH 13 KHOIOK B
teuenue 20cek., TP-101 nepeiiger B HCXOIHOE COCTOSTHHE.

/ IlporpammupoBaHue

7.1. O01Me cBeaeHusl.

BauMmanue! Bo Bpems npebbiBaHMs B peXHMME IPOrPAMMHUPOBAHHS IPUOOP HE OCYIIECTBISET
peryJMpoBaHue, a BRIXOHBIE pelie Harpy3ku nepeBoasarces B coctrogsaue OTKIJIFOUEHO.

7.1.1 HpOFpaMMI/IpyeMHC nmapaMeTpsbl 3aJat0OTCA IMMOJIB30BATCIIEM IIPpHU MPOrpaMMHUPOBAHUN U COXPAHAIOTCA ITPU
OTKIHOYCHUU ITUTAaHUS B BHepFOHeSaBI/ICHMOﬁ IIaMsATH.

[TonHBIH COUCOK MPOrPaMMHUPYEMBIX TApaMETPOB MpHUBeeH B Tabmuie 7.1

Tabmuma 7.1

3ABOJCKAS

AJIPEC IHAPAMETP MHEMOHUKA | MUH./MAKC. YCTAHOBKA

JEVNCTBUE

dec Oo6mue

CocrosiHue pere Harpy3KH Ipy aBapuy JaTarKa;
21 ABapust faTynka Act 0/1 0 0 — pesie Harpy3KH OTKIFOYCHO;
1 — perne Harpy3KU BKIFOUYCHO.

CucremMHbIe
Pexxum paboThl MHAUKAIIAK TPUOOPA:
0 — TP-101 noouepeaHo, ¢ HHTEPBAIOM 4CeK,
29 Pk HHHKALIH 4cp 01 0 0TOOpakaeT TeMIIEPaTypPy BKIFOYCHHBIX

JaTYNKOB.
1 — oneparop Bpy4HYIO IPOCMaTpPHUBAET
TeMIlepaTypy AaTYUKOB.

11



23 Tapors PAG 000/999 000 000 — naposnb OTKIIIOYEH, J11I000€ Ipyroe 3Ha4YCHUE
AKTHBHPYET MapoJb
COpoc Bcex HACTPOEK Ha 3aBOJICKHE.
24 Cobpoc rGk= 0/1 0 0 — He BBIMOJIHATE COPOC;
1 — cOpocuTh Bce mapamMeTphl Ha 3aBOACKHE.
TectupoBanue BoIxoHbIX pene TP-101:
0 — TecTpoOBaTh Bce pere.
o5 Teer perte EGE. 0/4 0 ; — TECTUPOBATh pejie 1Z
— TECTHPOBATH pejie 2;
3 — TecTupoBaTh pene 3;
4 — tecTrpoBarts peie 4;
26 Bepcus ubrx 52 Bepcus ycrpoiictsa
RS-485
Bximouenne/Otkmouerne RS-485:
0 — oTkiIIOYEHO;
27 BxitoueHne -SAH 0/2 0 1 - BRITIOUCHO:
2 — yaJIleHHOE yIpaBJICHUE CHIOBBIMU pelie.
28 Unentudukarop -rSn 1/247 1 Howmep ycrpoiicTsa (ceTeBoii aapec)
CkopocTh nepeayr JaHHBIX:
29 CkopocTb r55 0/2 2 2 B 421388 Egﬁzg’
2 — 9600 (bur/c);
30 TaiivuHr FGL 0/999 0 Bpewms 3apepxku orBeta. ( X100Mmkc )
OpHa enuanna 3Ha4eHus paBHa 100MKc.
Kanau 1
Hcnonp3oBanue kaHana:
0 — KaHal OTKJIIOYEH;
31 BioL. Kanana CH I 0/3 1 1 — kaHan pabortaer C ABYXIIO3HLIHOHHEIM
peryIHpoBaHEM;
2 — xanan padoraet ¢ [IN]] perynupoBaHueM;
3 — aBronacrpoiixka ITH]I (Xp, Tu. Ta).
32 VcTaBka CP i -50/200 °C 100 Vcraska Temmepatypsl (Tyer)
33 T'ucrepesuc HS | 0/50 °C 1 T'uctepesuc temnepatypsl (HS)
Mertox ynpaeneHus pene
34 Pene rc i 0/1 0 0 — noruka 1 (HarpeBares);
1 — noruka 2 (oxIaguTesib).
35 [Mpomopi. IT 1/999 °C 40 [Monoca nponopimonansroctr MU (Xp)
36 Wnrerp. U 0/999 munu 130 Wurerpanbras nocrosiaHas [TA T (tu)
37 Hdudd. 1 0/999 muu 4 Huddepennunanpuas nocrosianast [TAN (tx)
38 [epuon 60/999 cex 60 [epuon cnemoBanust umiyisco IIIUM (Teo)
39 JirenbHOCTD 1/999 cex 1 MuHuManbHast JUIMTENbHOCTh nmiryibea [ITMM
Crsur CHBUr XapaKkTepUCTUKH AaTYHKA
40 GH | -50/50 °C 0 0 — 3anpereno. (Jr06oe APyroe 3HAYECHHUE BKITIOYAET
XapaKTePUCTHKH .
JIAHHBIA PEIKHIM)
a1 Haknon By | 0,50/2,00 1,00 HakJoH XapaKkTepUCTHKU JaTYnKa
XapaKTEPUCTUKU - (B pexxume modbus - 3HaueHne ymuoxaercs Ha 100)
[Monoca mudposoro ¢punsTpa
42 Ionoca ¢unbTpa Fb i 0/50 °C 0 0 — 3anpemeno. (Jrroboe Apyroe 3HaYEHUE BKIIOYALT
JIAHHBIHA PEIKIM)
[TocrostHHAs BpeMeHH TP POBOTO HUIBTpa
43 Bpewms gumbTpa FE I 0/60 cex 2 0 — 3ampereHo. (1r000€ APYroe 3HAYCHUE BKIFOYACT
JIAHHBIHA PEIKHIM)
THI UCTIOTB3YEMOT0 AaTYHKA!
0 — Pt50; 8 — Ni500; 16 — PTC1000;
1 - Pt100; 9 — Ni1000;
2 — Pt500; 10 — Pt’50;
44 Tun gaTynka ct | 0/16 1 3 — Pt1000; 11 -Pt’100;
4 — Cu50; 12 — Pt’500;
5 — Cul00; 13 - Pt’1000;
6 — Ni100; 14 — Cu’50;
7 — Nil20; 15— Cu’100;

Kanaa 2
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Hcnonp3oBaHue kaHamua:
0 — KaHaJ OTKJIIOYCH;
1 — xanax paboTaer ¢ ABYXIMO3UITHOHHBIM

45 Bx. kanana cHZ 0/3 1 peryHPOBAHHEM;
2 — kanan paboraer ¢ [TU]] peryiupoBaHuem;
3 — aBroHactpoiixka I[TU]J] (Xp, Tu, Tn).
46 VcTaBka Cpe -50/200 °C 100 VcraBka Temneparypsl (Tyer)
47 [ucrepesuc H5Z 0/50 °C 1 T'uctepesuc temneparyps (HS)
Merton ynpaeneHus pene
48 Pene rtc 0/1 0 0 — moruka 1 (HarpeBartens);
1 — noruka 2 (oxnaguTens).
49 Ipomopr. IT 1/999 °C 40 IMonoca mpomopuroransHocTr AT (Xp)
50 Wurerp. U 0/999 muH 130 Wnrerpanbrast nocrostauas [TAJT (tu)
51 Hudd. T 0/999 muu 4 Hudbdepennuansras nocrostanast [TAJ (tx)
52 [epuon 60/999 cek 60 [epuon cnenoBanus ummysabcoB LM (Tc)
53 JnuTensHOCTh 1/999 cex 1 MuHMManbHas AIUTENbHOCTh uMmynsca MM
Crsur CuBur XapakTepUCTHKH IaTIHKa
54 GHZ -50/50 °C 0 0 — zanpereHo. (j1r060€e Ipyroe 3HaYEHUE BKIIOYAET
XapaKTEePUCTHKH N
JIAHHBIHA PEIKHIM)
55 Haknon e 0,50/2,00 1,00 Hakion XapakTepHUCTHKH TaTInKa
XapaKTEPUCTHKH : (B pexxume modbus - 3HaueHne ymuoxaercst Ha 100)
IMonoca mudposoro GpumsTpa
56 Ionoca ¢punspa FbC 0/50 °C 0 0 — 3anpemeno. (Jiroboe Apyroe 3HaUEHUE BKIIOYACT
JTAHHBIN PEIKIM)
[MocTosinHas BpeMeHH (poBOro GUILTPa
57 Bpewms gumbsTpa FEC 0/60 cex 2 0 — 3ampemeHo. (JTr000€ qpyroe 3HaYCHUE BKIFOUACT
JTAHHBIN PEIKIM)
THI UCTIOTB3YEMOTO IaTUHKA!
0 — Pt50; 8 — Ni500; 16 — PTC1000;
1 - Pt100; 9 — Ni1000;
2 — Pt500; 10 — Pt’50;
58 Tun natynka ct?d 0/16 1 3 — Pt1000; 11 - Pt’100;
4 — Cub0; 12 - Pt’500;
5 — Cul00; 13 - Pt’1000;
6 — Ni100; 14 — Cu’50;
7 —Ni120; 15 — Cu’100;
Kanaa 3
Hcnonp3oBanue kaHaa:
0 — xaHaJ OTKJIIOYEH;
59 Bl kaHaTA cH3 /3 1 1 — kanan paboraer c JIBYXTIO3UIIHOHHBIM
peryIHpOBaHIEM;
2 — kanan padoraet ¢ I[IW]] peryaupoBaHuem;
3 — aBronactpoiika [TU]J] (Xp, Tu, Tn).
60 VcraBka SP3 -50/200 °C 100 Vcraeka Temmneparypsl (Tyer)
61 T'ucrepesuc HS 3 0/50 °C 1 T'ucrepesuc temneparypsl (HS)
Meroj yrpaBiieHus pelie
62 Pene rE3 0/1 0 0 — noruka 1 (HarpeBatens);
1 — noruka 2 (OXJIaJUTeNb).
63 IMpomopr. IT 1/999 °C 40 IMonoca mpomopunoransHocTr AT (Xp)
64 Wuterp. U 0/999 mun 130 Wurerpanbras nmocrosiuuast [TAJT (tu)
65 Hudd. I 0/999 muu 4 Huddepennunansras nocrosauast [TAJ (ta)
66 Iepuon 60/999 cex 60 [epuon cnemoBanust umiryisco IIIUM (Tci)
67 JlmuTenpbHOCTH 1/999 cex 1 MuHnumanbHas JIMTeAbHOCTh uMnyibsca [IINM
Crnr CrBur XxapakTepUCTUKH AaTIHKa
68 GH3 -50/50 °C 0 0 — 3ampemeHo. (JTr000€ IPyroe 3HAYCHUE BKIFOYACT
XapaKTEePUCTUKU "
JIAHHBIN PEIKIM)
69 Haxnon HE 0,50/2,00 1,00 Haxkson xapakTepucTUKH AaT4ynuKa
XapaKTEPUCTUKU : (8 pexxume modbus - 3Hauenne ymuoxaercs Ha 100)
[Monoca mudposoro ¢punsTpa
70 ITosoca putsTpa Fb3 0/50 °C 0 0 — 3ampereHo. (JIr000€ qPyroe 3HAYCHUE BKIFOYACT
JIAHHBIHA PEIKHIM)
[TocrosiHHas BpeMeHH LU POBOro GpuUibTpa
71 Bpewms gunsTpa FET 0/60 cex 2 0 — 3anpereHo. (11060€e Ipyroe 3HaYeHHE BKIIOUAET

JIAHHBIN PEKIM)
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Tun HMCIIOJIb3yeMOI'0 JaT4yuKa:

0 — Pt50; 8 — Ni500; 16 — PTC1000;
1 - Pt100; 9 — Ni1000;
2 — Pt500; 10 — Pt’50;
72 Tumn raTynka ckt3 0/16 1 3 — Pt1000; 11 - Pt’100;
4 — Cus0; 12 — Pt’500;
5 —Cul00; 13 - Pt’1000;
6 — Ni100; 14 — Cu’50;
7 — Ni120; 15— Cu’100;
Kanaun 4
Hcnonp3oBaHne kaHana:
0 — xaHaN OTKJIIOYEH;
73 Bki1. xaHana cHY 0/3 1 . g:f;;niii(;?;;\; RO
2 — xanan paboraer ¢ [T/l perynupoBanuem,;
3 — aBronacrtpoiika I[TU]J] (Xp, Tu, Tn).
74 Vcraska 6Py -50/200 °C 100 Vcraeka temnepatypsl (Tyer)
75 T'ucrepesuc HGSY 0/50 °C 1 T'uctepesuc temnepatypsl (HS)
Mertox ynpaeneHus pene
76 Perne reY4 0/1 0 0 — moruka 1 (HarpeBatens);
1 — noruka 2 (oxnaguTens).
77 Ipomopir. IT 1/999 °C 40 [Mosnoca npomopimonansaocTr M (Xp)
78 Wnrerp. U 0/999 muH 130 Wnrerpanbhast nocrosauas [TAJT (tu)
79 Hdudd. 0/999 muH 4 Huddepennnanpuas nocrosianast [TAN (tx)
80 [Tepuox 60/999 cex 60 [epuon cnenoBanust umimyisco [IIMM (Tc)
81 JrensHOCTD 1/999 cex 1 MuHuManbHast JUIMTENbHOCTh umiryibca [ITMM
C CrBur xapakTepUCTUKH AaTUHKA
82 JIBHAT GHY -50/50 °C 0 0 — 3ampemeHo. (JTr000€ qpyroe 3HaYCHNE BKIFOUACT
XapaKTePUCTUKH .
JTAHHBIN PEIKIM)
Haxnon HakoH XapakTepHUCTHKA JaT9nKa
83 XapaKTePUCTHKH eu 0,50/2,00 1,00 (B pexxume modbus P 3Ha‘£HHe ymHoxkaercst Ha 100)
IMonoca mudposoro GpuasTpa
84 [Monoca punbrpa FbY 0/50 °C 0 0 — 3anpereno. (Jr0boe APyroe 3HAUECHHUE BKITIOYACT

JIAHHBIHA PEIKIM)

[MocrosiHHAs BpeMeHH LU(pPOBOro (GpuibTpa
85 Bpewms punbrpa FtY 0/60 cex 2 0 — 3anpereno. (Jro0oe APyroe 3HAUYECHHUE BKITIOYAET
JIAHHBIHA PEIKIM)

Tun MCIIOJIb3yEMOI'0 JaT4yuKa:

0 — Pt50; 8 — Ni500; 16 — PTC1000;
1 - Pt100; 9 — Ni1000;
2 — Pt500; 10 - Pt’50;
86 Twun matymka cecH 0/16 1 3 - Pt1000; 11 - Pt’100;
4 — Cub0; 12 — Pt’500;
5 - Cul00; 13 - Pt’1000;
6 — Ni100; 14 — Cu’50;
7 — Nil120; 15 - Cu’100;

* - napamemp oocmynen moabKo 018 YmeHust; ** - yoaneHuviti 00CMyn K napamempy 3anpeuyeH.

3asoockue ycmanoexu kosppuyuenmos INH]] ycmanosienvl ucxoos uz ciedyioujel Xapaxmepucmuku 00vexma.

- nazpes npoussooumcesi om 0*C 0o 100*C;

- ckopocmo nacpesa cocmasasiem 1*C 6 munymy;

- 8bIX00 HA HOMUHANLHYIO memnepamypy npoucxooum npu 70% mowHocmu Hazpesamelis, maKum oopazom, 3anac no

mownocmu cocmasnsiem 30%.
7.1.2 IIpocMoTp mapamMeTpoB.
I[J'IH IIpoCMOTpa MmapaMeTpOB HCO6X0,Z[I/IMO OOHOKPATHO HaXAaTb KHOIIKY @, Ha AOUCILIEC 0T06pa3I/ITC$I
nepBbIii mapameTp u3 Tabmunbl 7.1. JlucraHuwe mapaMeTpoB OCYIIECTBIISETCS KHOIKaAMHU , TIPOCMOTp

napameTpa — KHOIKa @, nepexoj 00paTHO B MEHIO — KHOTIKA @.

7.1.3 U3meHeHUe MapaMeTpPoB.

Jiis u3MeHeHus mapaMeTpoB HEOOX0IMMO HaXKaTh U YAECP)KUBATh B TEUEHUE 7 CEKYH]I KHOIIKY @, npu
3TOM:

e Ecnu OblT ycTaHOBIIEH NApOIib, BBEAUTE €ro. MI3MeHeHre 3HaueHHs TEKYIIETo pa3psia — KHOIKU [E] B,

MEePExXo/l K CIEAYIOIEMY pa3psily — KHOMKA @, MOATBEP>K/IEHUE BBOJIa MAapOJIs — KHOMKA @. OtmeHa
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BBO/Ia MApOJIsl — IPH OTCYTCTBUM HAXaTUH 1100011 n3 kHomok B Teuenue 20 cexynn, TP-101 nepeiiner B
HCXOJHOE COCTOSIHUE.
» Ecnu BBeeHHBIIM apoJb BEPHBIH, BKIIOUUTCS CBETOANO Y cTaHOBKA” (pUCYHOK 3.2 1103.8) 1 Ha
JUcIIee 0ToOpasuTCs EPBhIi mapameTp u3 Tadmauisl 7.1.
» Ecnu BBeneHHbIN maposb HeBepHbIH, TP-101 BepHETCS B ICXOJHOE COCTOSIHHE.
» Ecnu napamertp PRS ycTaHoBJIeH B “0” mpoBepKa mapoJist He OCYIIECTBIsIeTC. BKiItounTcst CBeTOANO
“YcranoBka” (pucyHok 3.2 1103.8) 1 Ha qucIiee 0ToOpa3uTcs nepBblid mapameTp u3 Taduuisl 7.1, Jlucranue

BBO
mapaMeTpOB KHOIIKaMU E E], 3aIMCh IIapaMeTpa 1 NepexXoa O6paTHO B MCHIO — KHOIIKa E, nepexon O6paTHO

B MEHIO 0€3 3aMcH — KHOIIKa @ [Ipu oTrcyTcTBUYM HaXKaTH 1000i U3 KHOMOK B TeueHue 20
CEeKyHJI, TPUOOp MeperaeT B UCXOJHOE COCTOSIHUE.

7.1.4 BoccTaHOB/IeHHE 32aBOJACKHX YCTAHOBOK.

» B pexxume u3MeHenus napameTpos (1.7.1.3) ycraHoBuTh mapamerp - St B 1 1 HakaTh KHOIKY @, npu
3TOM MPHUOOP MPOU3BEAET NEPE3ANYCK C YCTAHOBICHHBIMHU 3aBOICKMMH MapaMeTpamu. B 1aHHOM ciayyae
[apoJib He cOpackIBaeTcs.

e [Ilomare HampspkeHHe TUTaHUS Ha NpUOOp, YIEp>KUBas OJHOBPEMEHHO HAXKAThIMU KHOIKH @E],
JepkKaTh MX HAKATBIMU Oosiee 2 CEeKyHJ, MPU dTOM Ha JUCIUICe OTOOPa3HTCS HAIMKChH nAU, OTIYCTUTD
kHonku. Yepes 6 cekynn TP-102 mnpowusBeser mepe3amyck C  yCTaHOBJICHHBIMU 3aBOJCKUMU
rapamMeTpamu, B TOM YHCJIe ¥ apob (110 YMOTYAHUIO TapOIb OTKIIOYEH).

7.2 Tlopsigok NporpaMMupOBaHMSI.

7.2.1 YcTanoBKa NapaMeTpPOB H3MEPUTEIbHOI0 BX0/1A.

7.2.1.1 3anars 3Hauenne napamerpa Ct | (cbc, c& 3, ct) B coorBercTBIM ¢ HCMONB3yEMBIM THIIOM IATUHKA
(tabnuua 1, Tabnuna 7.1).

7.2.1.2 Koppekuusi "3MepuTe1bHON XapaKTePUCTUKH.

Koppekuust u3mepenuid, ocymiectisemas npudopom, omucada B 1.3.2.3. Koppekiuus usmepeHuit
TPOM3BOUTCS MPUOOPOM TIOCTIE 3aaHHS HEOOXOAMMBIX 3HAUYCHHH MapaMeTpoB JH — cIBHr M3MepHTETBHOM
XapaKTepUCTUKH JaTunka, U — HakIIoH M3MepuTenbHOIM XapaKTepPHCTHKY JaTYHKa.

IMapamerp 9H pomyckaercs m3aMensTs B mpenenax ot -50 g0 +50 °C.

[Mapamerp U momyckaercs usmensts B npenenax ot 0,50 xo 2,00.

Buumanue!

1. Heo0XoauMOCTh OCYLIECTBIIEHUS KOPPEKIIMM H3MEPEHMsI BBISBISIETCS IOCJIE IPOBEACHUS
MOBEPKHU UCIOJIb3YEMbIX JaTYUKOB U MPUOOpA.

2. Ilpu mopkiOYeHHH TEpMOIIpeoOpa3oBaTeNst COMPOTHBICHUS 110 JBYXIIPOBOJHON CXeme,
napamerp JH 3amaBath o6s3aTensHo. Onpeenenne 3HaueHns mapamerpa 2 H mpomssomuTes
110 METOJMKE, TPUBECHHON B MyHKTE 5.3.1.

7.2.2 YcraHOBKA napaMeTpoB HM(PPOBOro puiabTpa.

Pabora nudposoro gpunsTpa onucana B 1.3.2.4.

Hacrpoiika 1ud)poBoro (GHIbTpa H3MEPEHHH POU3BOAUTCS MyTEM YCTAHOBKH JBYX MapaMeTpoB ~ b —
nosoca rugposoro GpumeTpa i £ — mocrosHHas BpeMeHH udpoBOro GUILTpa.

3Hauenne - £ gomyckaercs ycraHaBimBath B nipeenax ot 0 1o 60 cex, mpu F E=0 duisTpamms Meromom
HKCTIOHEHIHATIHLHOTO CTIIAKUBAHHS OTCYTCTBYET.

3mauenne D ycranasmmBaercs B mmamasone or 0 mo 200 °C, mpu Fb=0 “orpaHmueHne eIMHUYHBIX
oMeX”’ BBIKJIFOYEHO.

7.2.3 YcTaHOBKA MapaMeTPoOB c1ocoda ynpasJieHus peJe.

Jns  KOHKPETHOW CHCTEMBI DEryJMpOBaHHS HYKHO BBIOpaTh CHoco0 ympaBieHHs, 3a]aB
COOTBETCTBYIONIME 3HAUEHH A mapamerpa ~ & 1 (mEc, mEd, mEH):

0 — moruka 1 (HarpeBatensb);

1 — noruka 2 (OXJIaaUTENb).

7.2.4 YcTaHOBKA Pe;KMMOB peryJiupoOBaHHus.
[TpuGop MoxeT paboTaTh B OJHOM U3 JABYX PEKHUMOB pEryJWpOBaHUs, AByXauamazoHHoe wiu [TAJ] —
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pEryIupOBaHHE.

YcraHoBKa TpeOyeMOro pekuMa OCYLIECTBIAETCS YCTAHOBKOM HYKHOTO 3HAueHMs mapamerpa CH i
(cHC, cH3, cHY);

0 — oTkIIIOYEH;

1 — AByXZIMama3oHHOE PETyIMPOBAHHE;

2 — [IN]] — perynupoBaHue;

3 — ABronactpoiika ITH]] (aBromatuueckoe onpeaenenue kodddunuenros [TU]] cm.m. 7.2.5.2)

['mcTepesnc ABYXAManasoHHOro perymsropa 9 (°C) samaercs B mapamerpe H92 | (H5Z, H53, HSY)
(m.3.2.5), mapamerp nomyckaeTcs u3MeHATh B npenenax ot 0 qo +50 °C.
Pabota nByxananazonnoro u [IN/] — perynstopa onucansl B 11.3.2.5 u 11.3.2.6.

7.2.5 Hactpoiika [IU1-pery.asitopa.
7.2.5.1 O0ume NpUHIMIIBI.
Pa6ora [T /[-perynaropa onucana B 11.3.2.6.
Jns nactpoiiku [TU]/]-perynstopa HeoOX0IUMO BBITIOIHUTD CIIEAYIONINE TEHCTBUSL.
1. 3amats yerasky perymsropa oF. 1 (5Pc, 5P3 5PY),
2. VYcranoBuTtk napamerpsl HIMM perynupoBanus:
E - MEPUO/I CJIEIOBAaHUS UMITYJIbCOB TCI;
L — MUHMMAJbHAs JUIUTEIEHOCTS UMITYJIbCA.
3. VYcranosuth napamerpsl [IN/] perynupoBanus:
P — momoca nponopIuoHaIbHOCTH peryiistopa Xp;

L — [IOCTOSIHHAs BPEMEHU HHTETPUPOBAHHUS Tu;
d — nocrosnHas BpeMeHu audepeHIEPOBAHNS Ta.

( £¢, E3J, EM)ycramampaercs B cexynnax ot 60 10 999.

3HaueHUe napameTpa i
P( Ld, L3, LY)ycranasmupaercs B cexynnax ot 1 10 999.
i
i

3HaveHue napaMmerpa
3HaveHue nmapaMmerpa
3HaveHue nmapaMmerpa

( P, P3, PHY)ycranasmusaercsas °C or 1 mo 999.

( o2, o3, ") ycranasmBaercs B MmunyTtax ot 0 10 999.
IIpu v =0 nopubop padoraet kak I1J[-perynsrop.

3Hauenue mapaverpa O | ( dc, d3, dY)ycramammsaercs B MunyTax ot 0 10 999.
[lpu d =0 npuGop paboraer kak [TH-perysTop.

IIpu v =0m d =0 npubop padoTaeT kak I1-perymsrop.

rrortm

YuuteiBasg, 4TO B KaXJOW KOHKPETHOW CHCTEME CYILIECTBYIOT €II€ U HENEPUOJUYECKHUE BHEIIHUE
BO3JICHCTBUS Pa3JIMYHOIO XapakTepa, Bce Kod(D(PUIMEHTh B NPUBEACHHBIX (OpMynax MOTYT MEHSTHCS JUIS
MOJTyYeHHUs ONTUMAJIBHOIO IOBEIEHHUS] CHUCTEMBl B KOHKPETHBIX YCIOBHX. [lapameTpbl, momoOpaHHbIE A
HaWjy4dIllero MOJAEp/KaHWs TeMIIepaTypbl B YCTAHOBUBILIEMCS pEXHUME, MOIYT OKa3aTbCsl COBEPIIECHHO
HENPUEMJIEMBIMU I IIOJABJICHUS IIEPEXOJHOr0 IpoLecca MPU BHELIHEM BO3JACHCTBUM WIM IIPU BBIXOAE Ha
pexxuM. PaBHO kak u HaoOopoT. Kpome Toro, B mporecce paboThl XapaKTEpUCTHUKU OOBEKTa pPEeryIupoBaHUs
MOTYT 3HAUUTENIbHO MEHATHCS, KaK IPYU U3MEHEHUHU PEKUMOB pabOTHhI, TaK U CO BPEMEHEM.

OOBIYHO BBIYMCIICHHbIE 3HAYEHUS TPEOYIOT MHOTOKPATHON KOPPEKTUPOBKM W 1M0A00pa, a M3MEHEHHe
OJTHOT'O TTapaMeTpa BJIeUeT 3a cO00H HE0OX0IMMOCTh KOPPEKTUPOBKH OCTAIBHBIX.

7.2.5.2 ABTomarudeckas Hactpoiika [IN/[-peryasTopa.

Pexxum “ABronactpoiika IIM/[” mnpennazHadeH A aBTOMAaTUYECKOTO OIPEAETIEHHUS HadalbHBIX
(npubnu3urensHbix) 3HaueHuM kodpduuuentoB IIMJ] t, th u Xp mnpu paboTe KOHKPETHONW CHCTEMBI.
ABTOHACTpOIKY pEKOMEHIYETCs HNPOBOAMTH NpPU IMYCKE M HajJaJKe CUCTEMBI, a TaKK€ INPU 3HAUYUTEIBHOM
U3MEHEHMH XapaKTepUCTHK OO0beKTa (3arpy3kd Ie4d, oObeMa HarpeBaeMoW JKUAKOCTH, MOIIHOCTH
HarpeBaTeNIbHOIO AJIEMEHTA U T.I1.).
7.2.5.2.1 Boiitu B pexxum HporpaMMHpOBaHH;I (cM. paznen 7.1.3).
7.2.5.2.2 VcranoButh 3HaueHue I° ( yer ) pPaBHBIM YCTaBKE TeMIIEpaTyphbl, KOTOPYIO B JdaibHelIIeM Oyner

noaiepxkuBath mpuoop. [lpum HEoOXOAMMOCTH, YCTAaHOBUTH MEPHOJ ciienoBanus umnyiabcoB [INUM u
MUHEMaNbHOEe BpeMs wmmmyinbca LM, mapamerpst £ | mw L | coorercrenno. 3aBoxckue
ycranoBku £ 1=60 cex., L I=1 cex.
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7.2.5.2.3 YcranoButh 3naueHne mapamerpa cH | = 3 (cHC, cH3, cHY). Mocne naxarus KHOHKI/I@ , Ha
MHINKATOpe OTOOpasuTCs Muramomas Haamuch “ PLd ” ¢ COOTBETCTBYIONIMM MHIMKATOPOM HOMEpA
HACTpanBacMOro KaHama B TeueHuu BpemeHn 10 cex (BpeMsi MOKET MEHSATHCS B 3aBHCHMOCTH OT
ycraHoBieHHoro Bpemenn ¢uistpa Ft | FEE, FE3 FEY). IMo okonuanmio Bpemenu perymsrop
BHIIACT HETPEPHIBHBIA MAaKCHMAJIbHBIH BBIXOJHOW CHTHAI M Ha JWUCIUIEE OTOOPA3MTCA TeKyIas
TeMIIepaTypa ¢ TOUKOIl B MiIaJuIeM paspsiie “XXX.”. B pesysbTare 4ero BBIXOAHOE penie Harpys3Kku Oyaer
BKJIIOYEHO 10 TeX I0p, T0Ka He Oy/ieT JOCTHIHYTa BeluduHa Temmeparypst pashast 0P (L#e). ocne
BEIKITIOUEHHs penie Harpysku (ctamus |, Touxa B Ha pucyske 6.1) HekoTopoe BpeMs TeMIepaTypa Iio
UHEPLUH 6yz[eT IPOJOJIKATh yBEINYMBAThC. Kak TOJIBKO KOHTPOJIMpYyeMas TeMIleparypa OIyCTHTCS
mmxe 5P (Y#=), mpouecc asromactpoiikn saxanumsaercst (touxa I pucymok 6.1), Ha mucruiee

OTOOPaKAETCs HEMPEPHIBHAS HAIKChH “PLd”. TP-101 Bbrumcisier kosddunumentst ITA]] perymsropa:

I10JIOCY MPOIOPLHUOHAIBHOCTH “ 5, MOCTOSIHHYIO BPEMEHU MHTETPUPOBAHUS Ly, IIOCTOSHHYIO BPEMEHU

nuddepenuuposanns . Ilocne OKOHYAHWsS ABTOHACTPOMKH HEOOXOJUMO HAXKATHEM KHOIKH @

NepeBecTy NMpudOp B PeXKUM IPOrpaMMUPOBAHHUSA, B KOTOPOM MOKHO MOCMOTPETh U CKOPPEKTUPOBATH
MIOJTyYCHHBIE 3HAYE€HUS KO PHUIIMESHTOB.

KooddummenTsl, mosydyeHssle B pe3yiabrare “AproHactpoiiku [TMJ1”. He ABISIIOTCS ONTUMAJIbHBIMH, a
cIIyKaT JuId IPeABapUTEIbLHOr0 anann3a padotsl [TM ]I peryiasropa.

BHHMaHI/Ie! I[J'ISI OTMCHbBI 3aIlyIICHHOI'O pCeXKuMa aBTOHaCTpOﬁKH, HeO6XO,I[I/IMO B TeyeHwe [ CCKYH[

yIepP)KUBATh KHOMKY @, B pe3yJbTaTe Yero PeKMM aBTOHACTPONKU OyIeT OTMEHEH, a MPUOOpP BOIMAET B PEKUM
MIPOrPaMMHUPOBAHHUS.

7.2.5.3 Pyunas nacrpoiika IIU ] peryasitopa.
[TpuBeneHHBI HUXKE METOA IMO3BOJISET ONpPENeNuTh MNPHOIM3UTEIbHBIE IapaMeTpbl HACTPOMKH
perymsiTopa.
7.2.5.3.1 BoiiTu B pexxum mporpaMmmupoBanus (cM. paszaen 7.1.3).
7.2.5.3.2 Tlpu HEoOXOIUMOCTH, YCTAaHOBUTHb NEpUOJ cienoBaHus uMIyiabcoB MMM u MuHuUManbHOE BpeMms
umnyisca 1M, mapamerper £ | u L | coorercrenno. 3aponckue ycranoskn E =60 cexk.,
L I=1 cek.

7.2.5.3.3 Vcranosuts 3Havennss L (%), d (Fzp uw P ("'!i';'lJI paBubiMu 0. Y CTaHOBUTH 3Ha4eHHE I - (lr:-':?r'
paBHBIM yCTaBKE TeMIepaTyphl, KOTOPYIO B JaibHeiiieM Oyaer mnoznaepxkuBaTh mnpuodop. I[locne
nepexona B pexuM peryinupoBaHus (mo ucredyennn 20 ceKyHa MpuOOp aBTOMATHYECKH TMEpeHiIeT B
PEXKUM PEryJHpOBaHHUs) BBHIXOAHOE peJie HATPY3KH 6yz(eT BKJIIOYEHO [0 TeX IOp, MOKa He Oyaer
AOCTHTHYTA TEMINIEPATYPA Pery/IMpoBaHus (yCTaBKa) ez (cranus |, Touka B Ha pucynke 6.1).

7.2.5.3.4 UsmepuTh ©t — BpeMs OT MOMEHTA BKJIFOUEHHS BBIXOJHBIX Pejie 10 MOMEHTA yBeJIUYeHHs TeMIepaTyphl
Ha 10% or nmuanasona Iy — Vies (cTamms |, Touka A ma pucynke 6.1).

7.2.5.2.5 U3meputs f1 — BpeMs oT MOMeHTa yBenuueHus Temnepatypsl Ha 10% (Touka A Ha pucynke 6.1) u 10
MOMEHTA yBEJIMUEHHs TEMIIEPATyprl Ha 63% oT quanasona 1. — Yaes (Touxa b Ha pucynke 6.1).

7.2.5.3.6 M3mepuTh MakcUMaIbHOE 3HAYCHUE TIepeperyaupoBanmst Mex 1y Toukamu B u I' (Emaxc. pucyHok 6.1).

7.2.5.3.7 YcTaHOBUTD 3HaueHHe “'¢ = 2 = Eoeee  (cTamus ”. Ha pucyHke 6.1). YOeauTbcs, 4TO TpU JaHHOM

3HAaYCHUU ﬁ'? HE IPOUCXOOUT JOCTHKCHHA YCTABKHU ~ ==, B MMPOTUBHOM CJIy4ac HCO6XO,[[I/IMO YBCJINYHUTDH

sHauenne “#. Ecim IIpY 3HAYECHUU Ay =2 L] S— pa3HHIIA MEXKIy YCTaHOBHBILEWUCS TEMIIEPATypOil

n YCTaBKOI\/’I CJIMIIIKOM B€JIMKA, TO 3HAYCHUC 'ﬁ'? CJIIEAYyCT YMCHBIIUTD.

-

7.2.5.3.8 YcTaHOBUTH 3HaueHHe T, = Z&% [y, YOeauThcs, 4TO NMpPH 33JaHHOM 3HAYEHHH LI HE BO3HMKAIOT
KoneOaHus Temneparypsl Bokpyr ycrtaBku (ctamms ). [lns ymeHblieHus koieOaHHMid HE0OXOIUMO

YBCIIMYUTH 3HAYCHUC E::, AJI1 YBCJIMYCHUA CKOPOCTHU BbIXOAA HA YCTABKY — YMCHBIIINUTL 3HAYCHUC E::

7.2.5.3.9 YcTaHOBUTH 3HAYCHHE NTapaMeTpa &g paBHBIM [0.L: vz vu3r 0]
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Pucynok 6.1 Pyunas nactpoiika [I1/[-perynaropa

8 Cpoku ci1yk0bl, XpaHEeHHUs] U TAPAHTUU U3TOTOBUTEJISI

Cpok cayx6s1 OptiDin TP-101 10 ner. ITo ucreyenuu cpoka ciayx0bl 00paTUTHCS K U3TOTOBUTEIIIO.

[MpeanpusTHE-U3rOTOBUTEIb FApaHTUPYyET Oe30TKa3Hyo pabory OptiDin TP-101 B teuenue 36
MECSIIIEB CO JHSI TPOIAXKH, TIPU YCIOBUU:

- MPaBWJIBHOTO MOAKITIOYEHUS;

- NPaBWIBHOM AKCILTyaTaIlliy U XpaHSHHUS,

- menoctHoctH IIoMOsl OTK m3roroBuTes;

- IEJOCTHOCTH KOPITyCa, OTCYTCTBHH CIICJIOB BCKPBITHS, TPEIINH, CKOJIOB, ITPOYEe.

MpounssegeHo OO0 «HOBATEK-3JIEKTPO» no 3akasy 3A0 «KOA3»

9 TpancnopTupoBaHnue

TpaucnoptupoBanrie OptiDin TP-101 B ymakoBKe MOXET MPOU3BOAUTHCS JIFOOBIM BHIOM
TPAaHCIOPTa B COOTBETCTBUU C TPEOOBAHUSMH U TIPABUIIAMH MIEPEBO3KH, TEHCTBYIOIMMH Ha JTAHHBIX BUIAX
TpaHCIOpTa.

[Ipu TpaHcOpTHPOBaHKH, MOTPY3Ke U XpaHeHun Ha ckiage OptiDin TP-101 momken obeperaTbes

0T yJapoB,

TOJTYKOB ¥ BO3JICHCTBUS BIIATH.
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Ipuioxenue A.
1 UnTtepdeiic cBa3zu RS-485
1.1 O6mme ykazanus.

Wutepdelic cBs3um mnpemHasHadyeH i BkiarodeHuss npubopa TP-101 B cerh, OopraHu3oBaHHYIO 10
crangapty RS-485 (EIA-485). Mcnonb3oBanue npudopa B cetu RS-485 1mo3BosiseT oCyIIeCTBISATh CIEAYIOIINE
byHKIHH:

e cbop nannbix B cucteme SCADA,;
* mporpammupoBanue nmpudopa ¢ nomopko I1K;
* yJaJeHHOE yNpaBJICHUE BHIXOIHBIMHU pPeJie KaHAJIOB.

RS-485 sBnsercs MmMUPOKO pPaclpOCTPAaHCHHBIM B TMPOMBIIUICHHOCTH CTaHIAApTOM HWHTepdelica,
o0ecrieunBaeT CO3aHUE CEeTEH C KOJIMYECTBOM Y3JIOB (TOuek) 1m0 247 u mepenady JaHHBIX HAa PACCTOSHUE IO
1200 wm. I1pu ucnonbp30BaHUK TOBTOPUTENICH KOTMUECTBO MOAKIIOUEHHBIX Y3JI0B M PACCTOSIHUE MEPEeaud MOKET
OBITH YBEITUYECHO.

Bce mpubopsl B ceTH COCOUHSAIOTCS B IOCIENOBaTeNbHYIO MHUHY (puUcyHOK Al). [[ns xauecTBeHHOMH
paboThl MPUEMOTICPEAATIYNKOB U TPESAOTBPAIICHUS BIUSHUS MOMEX, JIMHHS CBS3HM JOJDKHA MMETh Ha KOHIIAX
COTJIACYIOUIUE PE3UCTOPBI COMPOTUBICHUEM Rcorn = 120 Owm, monkiroyaemble HEMOCPEICTBEHHO K KJeMMaM
npubopa (cM. pucyHok Al).

PC [MoakaroueHne npudopa K mepcoHaIbHOMY
KOMIIBIOTEPY OCYIIECTBIISICTCS Yepe3 mpeodpa3oBa-
tenb uaTepdeiica RS-485 / RS-232 nmn RS-485 /
USB.

= | = OOMEH MOXET OCYILECTBIIATLCSA HA OJHOU U3
s i ckopocreit: 2400, 4800, 9600 6urt/c.

Pucynok Al IMoaxnrouenue mpubopos B ceTb RS-485.

1.2 YnasneHnHoe ynpaBJjieHue CWJIOBBIMH peJie.

[Ipu ycranoBke mapamerpa ~2A = 2 (tabmuma 7.1) mpubop MepeBOAUTCS B PEXHM yHATEHHOTO
yIpaBIeHUS CUIIOBBIMU pelie. PerucTpsl ynpaBieHus yka3anbl B Ta0nuie A2.

Ecim kamanm paboTaer ¢ JABYXITO3WUIMOHHBIM PETYJIMPOBAHHWEM, 3allUCaB B PETHCTPHI yIPABICHUS
3HadeHus O Wi | MOKHO BKJITFOYHTH WIIH OTKJIFOUYNTH COOTBETCTBYIONIHE PeJie Harpy3KH.

Ecnu xanan paboraer ¢ [11]] perynupoBanueM, 3amucaB B perucTpsl ynpasneHus 3HadeHus 0 wim 100
MOKHO YTIPABJISITH MOIITHOCTBIO HArPYy3KH, TOJIKJIIFOUEHHON K COOTBETCTBYOIIEMY pede (11.3.2.6.6 D).

[Tocne BrimtoueHHs pexxuma “YmaneHHoro ynpasieHus cuioBbiMu pene”, TP-101 mpomomkaer paboTarsh
B OOBIYHOM pEeXHMME, MCKIIOYEHHUEM SIBIIETCS TO, YTO YIpaBJIEHUE CUJIOBBIMU pejie MepelaeTcs yJaleHHOMY
OIeparopy.

1.3 Hacrpoiika o0MeHa 1aHHBIMH Yepe3 nHTepPeiic RS-485.
Hactpoiika oOMeHa TaHHBIMH OCYILIECTBIISAETCS TapaMeTpaMHu.:
r 5A — 3anaer Brmouenne (oTkTIOUeHHE) RS-485 M PEKIM YAANCHHOTO YIPABICHHS KOHTAKTAME
BBIXOJIHBIX pelie;
~ 5n — GasosIit anpec npubopa (1 ... 247);
995 — ckopocth 06Mena nannbIMH B cetn (2400, 4800, 9600 Gut/c);
r 9L — Bpems 3agepxku oteeta makera 0 — 99,9mc.
[Mpu6op TP-101 umeer Taxxke cienyromue GUKCUPOBAHHBIE MapaMeTpbl 0OMEHa, He oToOpakaeMble Ha
naaukarope: KomuectBo cron-omt — 2; JnuHa cioBa nanHbX — 8; KOHTpoJIh 4€THOCTH — HET.

Baumanue! Hosble 3naueHns mapamMeTpoB 0OMEHa BCTYNAKOT B CHIIY TOJBKO MOCIE IEpe3anycka mpuoopa
(TocIie CHATHS U 3aTeM TI0Jjauu MMTaHUs) WK nepe3anycka mo RS-485.

1.4 O6MmeH nanHbIMU 1O HHTEpPPeiicy RS-485.
1.41 [na pabGotel mo uHTepdeiicy RS-485 crnemyer BBIMOMHUTH COOTBETCTBYMOIUE coenuHenus (m. 1.1
IIpunoxxenus A) u 3agaTh 3HaueHus napamerpos ceTy (1. 1.3 [lpunoxenus A).

1.4.2 JIna opranuzanuu oOMeHa JaHHBIMU B ceTu uepe3 uurepderic RS-485 neobxoaum Mactep ceT, OCHOBHAS
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(GYHKIHS KOTOPOTO — WHHIIMUPOBATH OOMEH NaHHBIMH MEXIY OTIpPAaBUTEIIEM M IOJydaTesieM JaHHBIX. B
KauecTBe MacTtepa ceTu MOXHO ucnoiib3oBath 11K ¢ moakimoueHHBIM MTpeoOpazoBarenem untTepdeiica. [Ipubop
TP-101 mosxeT paboraTh B pexxume Slave mo mporokony oomMena ganasiMu: ModBus RTU.
1.4.3 ModBUS — OTKpBITHII CETEeBOI MPOTOKOJ, pazpaboranHbiii pupmoii Modicon. C onmcaHueM mpoOTOKOJIA
MO’KHO 03HaKOMHThCS Ha caiite Www.modbus-ida.org.

Azipeca periucTpoB IporpaMMHUPYEMbIX TapaMeTPOB IPUBEICHBI B Tadmuie 7.1.

[Tepeuens nomaepxuBaeMbix Gyukiuii (Modbus) mpusenens: B Tabmuie Al.

JIOTIOSTHUTEIIBHBIC PETUCTPhI M MX Ha3HAYCHUE MPUBEICHBI B Ta0 mIe A2.

Tabmuua Al
MPUMEYAHUE

Makec. 125

®YHKIUS (hex)
0x03
0x06

HA3HAYEHUE
ITomyueHue TeKkyIIero 3Ha4eHUs OJJHOTO MU
HECKOJIBKUX PErucTpoB

3amuck OHOTO 3HAYCHHUS B PETUCTP

0x00
0x01
0x04

Bo3sBpar nansbIxX 3anpoca
PecrapTt onuwmii cBsizu
YcraHoBKa pexuma “ToJIbKO CaymaTh’

0x08 JunarHoctuka

Tabauua A2
MPUMEYAHUE

Aél;gC HAUMMEHOBAHUE

0 WnenTudukatop ycTpoicTa hioB

bit 0

HA3HAYEHHUE

TP-101 — 0x0002 ID
ITpommBka — V50 Bepcus
0 — met aBapum;

1 — aBapus (KOJ B PETUCTPE aBapUH).
0 — pene xaHanmal OTKIIIOYEHO;
1 — pene xaHanal BKIIOUEHO.
0 — pene xaHama2 OTKIIOYEHO;
1 — pene xaHana2 BKIIOYEHO.
0 — pene xaHama3 OTKIIOYCHO;
1 — pene xanana3 BKIFOYCHO.
0 — pene xaHana4 OTKIIOYCHO;
1 — pene xananxa4 BKIFOYCHO.
0 — Her aBapuu;

1 — otka3z EEPROM.

0 — Her aBapum;

1 — ommbka mapameTpa

0 — Her aBapum;

1 — 3ambIikaHue naTurka 1

0 — Her aBapuu;

1 — 3aMbIKaHME HaTYMKA 2

0 — Her aBapuu;

1 — 3aMbIKaHKE gaTYUKA 3

0 — Her aBapuu;

1 — 3aMmbIkaHne gaTyuka 4

0 — Her aBapuu;

1 — oOpsIB maTumka 1

0 — Her aBapuu;

1 — oOpsIB maTumKa 2

0 — Her aBapuu;

1 — oOpsIB maTumka 3

0 — ner aBapun;

1 — 06prIB matumka 4

bit 1

bit 5 — bit 15
3ape3epBUPOBAHEI

2 Peructp cocrostuust TP-101 | bit 2

bit 3

bit 4

bit 0

bit 1

bit 2

bit 3

bit 4 . .
bit 10 — bit 15
3ape3epBUPOBAHBI

3 Peructp aBapuu
bit 5

bit 6

bit 7

bit 8

Bit9

Temneparypa natunka 1
Temneparypa narunka 2
Temneparypa nartunka 3
Temneparypa narunka 4

~N|o|o A~

an|_|=1

mpu| |=2 (@)

Peructp ynpasnenus pene 1

0 — peire OTKIIIOUEHO;
1 — pene BKIIOYEHO,

0 — momuHOCTH 0%0;
100 — momnuocTs 100%;

KaHai 1

Peructp yrnpasieHus peine 2

0 — pene OTKIIOYEHO;
1 — perne BKIIOYECHO;

0 — momuocTs 0%;
100 — momnuocTs 100%;

KaHai 2

10

Peructp ynpasnenus pene 3

0 — pene OTKIIOYEHO;
1 — peune BKIIIOYEHO;,

0 — momuocTs 0%;
100 — momuocTs 100%;

KaHai 3
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11 Peructp ynpasnenus pene 4 U= ppeme om0 - monEoss W, Kanan 4
1 — pene Brmoueno; | 100 — momuocTs 100%;
12-20 Peructpsl ¢ 12 o 20 3ape3epBUPOBAHEL. Bceraa pasHbl 0

Hpuioxenue b.
1. FOcTupoBka npudopa
1.1 O61mme ykazanus
FOcTrpoBKa 10mKHA TPON3BOUTHCS TOJIBKO KBATH(UIIMPOBAHHBIMH CIICIIHATHCTAMU METPOJIOTHIECKIX
CITy>K0 MU yBETMYEHUH MTOTPEUTHOCTH U3MEPEHHS BXOIHBIX [TAPAMETPOB CBEPX YCTAHOBICHHBIX 3HAYCHHIA.
ITepes1 IOCTHPOBKOH HEOBXOMMO IPOBEPHTH 3aaHHOE 3HaYeHHe mapamerpa JH | (9HE, 5H3 5HY)
"cBUTa XapaKTEPUCTHKHU' U YCTAHOBUTH €ro paBHbIM 0.

1.2 FOctupoBka TP-101

1.2.1 TloxkmouuTh K BXOAy HpubOpa BMECTO JaTyhMKa MarasuH =
COIIPOTHBIIEHHUH ¢ KiaccoM TouHocTH He xyxke 0,05 (mampumep MCP-63) 1o TP-101
TpexnpoBogHol JuHUM (pucyHok b.1). CompoTuBieHus IPOBOAOB B JIMHUU

JIOJKHBI OBITh PaBHbI IPYT APYTY U KaXKA0€ HE JOJDKHO IPEBbIIATh BEJIUYHHbI 20 I 29|30

15 Om. YcTaHOBUTH Ha MarasuHe CONPOTUBIICHU!

R=50,00 npu ucnons3oBanuu aataukoB tuma Pt50, Cub0;

R=100,00 mpu ucnons3oBanuu qaTunkos tuma Pt100, Cul00, Nil00;
R=120,00 npu ucrnons3oBanuu gaTankos tuma Nil20;

S
R=500,00 npu ucnons3oBanuu gatankos tuna Pt500, NiS00;

R=1000,00 mpu ucnonp3oBanuu aaryrkos tuma Pt1000, Ni1000;

R=807,00 npu ncrions3oBanuu naryrka tuna PTC1000 (EKS111).

MCP-63

1.2.2 Tlomares mnwuranme Ha TP-101. Yepe3 20-30 cexkyHm mMpoW3BeCTH Pucynok b.1
IOCTUPOBKY Ipubopa. YOeauThcs, YTO 3HaU€HHE TeMIIepaTyphl, COOTBETCTBYIolIee conpotusienuo S50, 100,
120, 500, 807, 1000 (B 3aBHCHMMOCTH OT THIIa HCIOJb3yeMoro maruuka), pasHo 0 °C. Ilpemen momycTHMOIA
abcomoTHOM norpemHocTy =1 °C.

1.2.3 VcranoBurh 3mauenme mapamerpa oH | (GHZ 5H3 5HY), paBHoe mo Benmumme OTKIOHEHMIO
TEMIIEPaTyphl, HO B3STOE ¢ MPOTUBOIMOJIOKHBIM 3HAKOM. IIpOBEPUTH NMPABHJILHOCTH 3aJaHHOTO 3HAYEHUS, JUIS
Yero, He W3MeHss 3HAYEHMs CONPOTHMBIEHHS Ha MarasuHe, JOKAAThCS IMOKa NpHuOOp TEPEHIeT B PEKHUM
M3MEPEHHS TEMIIEPATYPHI U yOEIUTHCS, UTO TIPU TOM €T0 Mokasanus pasusl 01 °C.
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