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1 BBEJIEHHE

Hacrosiiiee pykoBOACTBO MO DJKCIUTyaTallMM IPEAHA3HAUYEHO [UIsl M3YUYEHHUsS YCTPOMCTBA,
NOPUHIMNA PabOThl U MPaBMII HKCIUTyaTallMK JaTyuka ypoBHs TorumBa 20160 (maiee mo Tekcry
"uznenue").

Bupp! TorumBa, B KOTopoM paboTaeT u3zienue: OEH3UHBI, JeTHEe U 3MMHEE TU3eIbHOE TOIIMBO U
JApyrue XKuJIKue He(TEnpOIyKThl, COXpPAHSIOIIME CBOE arperatHoe COCTOsSHHE B pabouem
Jarna3oHe TEMIEPATYP.

I/I3I[6HI/I$I BBIITYCKACTCA B UCHOJIHCHUAX, 3aBUCAIINX OT AJIMHBI HBMCpI/ITeHLHOﬁ yactu: 700 MM,

1000 MM, 1500 mMm.

CoenuHHUTEIBHBIC TPOBOJIA YOPaHbl B METAIJIOPYKAB.

WndopmanroHHbiii 0OMeH ¢ U3/1eIueM ocyIiecTBiseTcs oo no unrepdeiicy RS-232, nubo mo
unrepdeiicy RS-485.

CHHCOK COKpAILIEHUN:

L — pabGouas niuHa 1aT4vKa ypOBHS TOILIMBA;

M — nuana3oH U3MEpEHUs U3EIHS;

N — 11dpoBoii KOJI, COOTBETCTBYIOIINI YPOBHIO TOIUIUBA;
EJ1Y — éMKOCTHOH IaT4UK YPOBHS;

OFFSET — cMmelieHre TOUYKU OTCYETA AMana3oHa U3MEpPEHUsL.
2 OIHUCAHHUME U PABOTA
2.1 HA3HAYEHMUE U3JIEJIUSA

Hatuuku ypoas ToruuBa 20160 (nanee 1o TeKCTy «U3ENUs») MpeIHa3HAYCHBI I H3MEPECHUS
YPOBHS B TOIUTMBHBIX 0aKax TPAHCIOPTHBIX CPEJCTB M CTAIMOHAPHBIX TOIUTMBOXPAHMIIHUINAX.

Jatunku ypoBHs TorumBa 20160 mONOJHUTENBHO NIPOU3BOAAT HU3MEPEHHE TEMIIEpPATyphl
TOILINBA.

2.2 TEXHUYECKHUE XAPAKTEPUCTHUKH

Tabmuma 1
HaumeHnoBanue napamerpa 3HauyeHnune
Jlnana3oH U3MEpEeHU ypOBHS B 3aBUCHUMOCTH OT MCIIOJHEHMS, 0...700, 1000, 1500
MM
IIpenensl 1omyckaeMoON OCHOBHOM IPUBEIEHHOM IOIPELIHOCTH +1

U3MepeHuil ypoBHs, %

IIpenensl nOMyCcKaeMON JOMOJHUTEIbHON IPUBENEHHON +0,15
MOTPEIIHOCTH U3MEPEHUM YPOBHS, BBI3BAHHON U3MEHEHUEM
TEeMIIEpaTypbl OKpy karomei cpeasl ot (20 £ 5) °C o
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TeMIeparypsl B iuanas3one ot munyc 60 °C no +60 °C, Ha
kaxaeie 10 °C, %

IIpenesnsl nOMyCcKaeMON JOMOJHUTEIbHON IPUBENEHHON
MIOTPEIIHOCTH U3MEPEHUI YPOBHSI, BI3BAHHON U3MEHEHUEM
TEMIIEpPATypbl OKpy>karolel cpeasl ot (20 £ 5) °C o
TeMieparypsl B auanasone ot +60 °C no +85 °C, Ha kaxable
10 °C, %

+0,25

WuTtepdeiic BbIaun N3MEPEHHBIX 3HAYCHUIN

RS-232, RS-485

[Tporpammupyemasi CKOpocTh niepeaayn uaTepdeiica, out/c

1200, 2400, 4800,
9600, 19200, 38400,
57600, 115200

Hanpsixenue nutanus, B 7,0...50,0

Tok motpebnenus, MA, He Oomee 40

[ToTpebnsemas MomHOCTh, BT, He Gonee 0.4

["aGapuTHbIC pa3mepsl, MM, He OoJiee 78x74x(28+n1una
WU3MEPUTEIILHOMN YacTH)

Macca, Kr, He Gojiee 2

Cpenusis HapaOOTKa Ha OTKa3 IaTYMKOB, YACOB, HE MEHEE 100000

Cpenuuii cpok ciryk0bl, JIET, HE MEHee 8

Crenens 3allUThI KOPIyca OT IPOHUKHOBEHUS MbUIMA U BJIaru P67

VYcnoBus 3KCIUTyaTalyu:
- TeMmIeparypa oKpy:karolen cpensl, °C;
- OTHOCHUTEIIbHAs BIAXXHOCTh Npu Temneparype 25 °C (6e3

ot muHyc 45 10 +80

KOHJICHCAIIUM BJIaru), %o; OTgi A0 ?8 7
- armocdepHroe nasnenue, klla 0T 6% 1o
Jlnana3zoH u3MeHeHus: HU(POBOTo Koja, COOTBETCTBYIOLIETO 1...4095
MaKCUMAaJIbHOMY 3HaYEHHUIO U3MEPSIEMOTr0 YPOBHS

Jlnama3oH u3MeHeHus: HupoBOro Koja, COOTBETCTBYIOIIETO 0...1023

MUHHUMAJIBHOMY 3HAYEHUIO U3MEPSIEMOr0 YPOBHS

JlnanazoH uzMepenus tremieparypsl, °C

oT — 55 mo +80

AOCOITIOTHAS TOTPEIIHOCTh U3MEPEHHSI TEMIIEPAaTyphbl BO BCEM +2
nuamna3one pabouux remmeparyp, °C

Ilepuon nsmepenus lc
IIpenensHble TEMNIEpaTypsl, °C -60 u +85
IIpenenbHast OTHOCUTENBHAS BIaXKHOCTB ITpH Temneparype 25 °C 100

(6e3 xonAcHC AUy BiIarx), %

WMHTepBan aBTOMaTUYECKOM BbIIaYU JAHHBIX, C ot 1 1o 255
Pa3zmep BHYTpeHHEr0 pUIbTpa pe3yabTaTOB U3MEPEHUS ot 0 10 20
Pexxum pabotsr (mo TOCT P 52230-2004) MPOAOJKUATEIIbHBIN

I Tne L — anuna YyBCTBUTEIBHOI'O AJIEMEHTA TaTYUKA.
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2.3 KOMIUIEKTHOCTbD

Tabmuma 2
HaunmenoBanue KonuuectBo
1 JlaT4MK ypOBHs TOIUIMBA 1 mr.
2 KoMIUIEKT MOHTaXHBIX DJIEMEHTOB 1 k-1
3 Kabenp MOHTaXKHBIIT* 1 .
4 ITacnopt 1 7k3.
[Ipumeuanue:

>kl_IpI/I T apaHTHﬁHOﬁ 3aMCHC JOIMYyCKACcTCA OTCYTCTBUC KaOeJsl B KOMILIEKTE ITOCTaBKHU.

Tabmuma 3 — KOMIIEKT MOHTa)XHBIX YacTel

Ne HanmenoBanue KonunuyectBo
1. IIpoknanxa 1 mr.
2. 3axsienka raeyHas M5 4 wr.
3. Bont nmomGupoBounsiit M5x 14 2 wr.
4. bont M5x14 2 wrT.
5. [aii6a 5,3 mm DIN125 4 mmT.
6. I'posep 5,1mm DIN127 4 wr.
7. Camope3bl kpoBebHbIE 4,8x29 4 .
8. [Ipenoxpanutens (aaxxkoBerid 1 A 1 mr.
9. Jeprxareinb npegoXpaHuTelIs 1 mr.
10. | Mydra coenunurenbHas (KpacHast) 4 wr.
11. | Konma4ok 3amuTHbIN 1 mr.

2.4 YCTPOHCTBO Y IPUHIIUII PABOTHI

CrpykTypHas cxema u3zienus npusejaeHa Ha pucyHke (Pucynok 1).

At A2 A3 A5

4 RS-232
—{ }— l CcPU p .| ranbeanuyeckas [&—>

' pasesska EIA-485
S— «—>

7 Y
A4
LHamyuk
memnepamypbl

Pucynoxk 1. CtpykTypHas cxema usgenus

Al -ENY;

A2 — reHepaTop 4acTOTHI;

A3 — MUKPOKOHTPOJLIED;

A4 — 1aT4MK TeMIepaTypsbl;

AS — ranpBaHMYECKas pa3Bs3Ka.
EMKoCTHOI IaTumK ypoBHs IIpecTaBiseT coboil IMHEeHHbII Mpeobpa3oBaTelh ypOBHs TOIINBA B
IEKTPUUECKYI0 EMKOCTb. M3MeHeHue ypoBHS TOIUIMBA IIPUBOJUT K U3MEHEHUIO éMKocTu EJ[Y
(Al). V3meHeHHON EMKOCTH COOTBETCTBYET HW3MEHEHHAs JIMTEIBHOCTh IEpUOJa CUTHAIA,
BbIIaBaeMasi reHepaTtopom (A2).
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B wMukpokontpoinepe (A3) AnUTENbHOCTh NEPHOJA CHUTHAja, BbIJaBaeMas TI'€HEPaTOPOM,
npeoOpasyercs B KOJ; [0 MOKa3aHUIM JIaTunKa TeMiepaTypsl (A4) mponu3BOAUTCS TeMIIepaTypHas
KOPPEKTHPOBKa KOJIa; IO 3aJaHHOMY 4YHUCIy paHEe CHATHIX pE3YyJbTaTOB IIPOU3BOJUTCS
GuIbTpanus pe3yabTaToB U3MEPEHHUSL.

TemmneparypHasi KOPpPEKTHPOBKA IPEICTaBiIsAeT COOOW H3MEHEHHE KOia, KOMIEHCHpYIOIIee
TEMIIEPATYPHBIE U3MEHEHUS KOHCTPYKLIUU U3JIENHSL.

®opmupoBanue kojxa N, COOTBETCTBYIOLIETO YPOBHIO TOIUIMBA, B MHUKpPOKOHTpoiuiepe (A3)
OPOMCXOJUT C YYETOM CIEAYIOIMIMX MapaMeTpoB: LU(POBbIE KOJbI, COOTBETCTBYIOLIHE
MaKCHMaJbHOMY M MMHMMAJbHOMY 3HAYEHMSIM M3MEPSIEMOI0o ypoBHS. B cooTBeTCTBUM ¢ HUMU
MHUKPOKOHTpOJUIep (A3) HpoM3BOIUT JUHEWHOE IMpeoOpa3oBaHME DPE3yJIbTaTOB HM3MEPEHUS B
U(pPOBON KOJI.

B usgenuu opraHu3oBaHa rajabBaHMYECKas M30JALUSA €MKOCTHOro tuma (AS) mMexny uensmu
UCTOYHMKA THMTaHUS, JHMHUSMHU TIOCIIEeAOBaTeNbHbIX uHTep¢eiicoB RS-232, RS-485 wu
MU3MEPUTENIBHON YacThlo, BKIIouarouieil nenu kopmyca u EJ[Y. Dnexkrpudeckas NpOYHOCTH
raJlbBAaHMUYECKOMN M30Jsuu cocTaBisieT He MeHee 250 B.

Wznenue umeer ceTeBoi peskuM pabOThI, KOTOPBIA MCHOIB3YETCS B CIy4asx, KOTAa K OJHOMY
BHEIIIHEMY YCTPOMCTBY IOJKIIIOYAETCS HECKOJIBKO U3IEIIUN.

2.5 MAPKHUPOBKA

MapxkupoBka, HAaHECEHHAsI Ha KOPITYC, COAECPIKUT:

e TOBApPHBIN 3HAK MPEIIPUATUS-U3TOTOBUTES,

HAUMEHOBAHHE U3/IEINS;

0003HaUYeHHE MOTU(DUKAIIMY U3IEIHS;

0003HAYCHHE TTUTAIOIIETO HATIPSKEHUS;

notpebiisieMas MOIHOCTb;

MOPSIIKOBBIA HOMEP U3JIENHSI 10 CHCTEMEe HyMEpaIluy 3aBO/1a-U3rOTOBUTEIS.

MapxkupoBKa, HAaHECEHHAsI HA YIIAKOBKY, COAECPIKUT:

® TOBAPHBIN 3HAK NIPEAIPUATUA-U3TOTOBUTEILS,
® HAMMEHOBAHUE U3JEIUs;
e 00o03HaYCHHE MOJU(DHUKAIINN H3ACIHSL.

2.6 YIHAKOBKA

KommiiekT mocTaBKM M3AETUs YHNAKOBBIBACTCA B KApTOHHYIO KOpoOKy. Jlomyckaercs
UCIIOJIb30BaHUE TPYINIOBOM yHNakoBKM Ha JBa wiu Oonee m3zaenuid. Ilpu 3TOM MapkupoBKa
YIAaKOBKH JIOJDKHA CO/IEPKaTh MH(OPMAIIHIO O KOJMUYECTBE U3ICIINI B YIAKOBKE.
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3

31

1)

2)
3)
4)
5)

6)

7)

HNCITOJIb30BAHME 110 HABHAYEHUIO
IKCIINIYATAIIMOHHBIE OT'PAHUYEHUA

TemnepaTypa OKpyk aroIIero BO3AyXa He JOJDKHA IIPEBBIILIATh 3HAYEHUM, YKAa3aHHBIX B
TEXHUYECKHUX XapaKTEePUCTUKAX.

W3nenue He TOKHO MMETh MEXaHMUYECKUX TOBPEXKACHUHN B BUJIE BEIOOMH, TPEIIUH, U3THOOB.
He nomyckath nNOBpeXICHHUS N30JIIUHN KaOessi MOHTaKHOTO.
MuHMMabHas AJIMHA 00Pe3KH U3MEpUTENbHOM yacTu 150 MM.

Vcnonb30BaTh U3/€IHME TOJIBKO C KUAKMUMU He()TEnpoayKTaMH, COXPAHSIOUUMH CBOE
arperaTHOe COCTOsIHME B pabo4eM JHana3zoHe TeMIeparyp.

Hcnonb30BaHre HEKAUECTBEHHOTO TOILIMBA MOXKET MPUBECTU K HEKOPPEKTHOW paboTe
W3/1eIHUA.

JlManekTpuueckas IpOHULAEMOCTh U3MEPsAEeMON Cpe/ibl JOJDKHA ObITh ocTossHHOW. He
COOJII0ICHHE JTaHHOTO TPEOOBAHUS TPUBOAMT K YBEITHMUEHHIO TOTPELITHOCTH U3MEPEHUSI.

3.2 NOAIOTOBKA M3AEJIUA K UCITOJIB30BAHUIO

HOIIFOTOBKa n3aCI1A K UCIIOJIb30BAHUIO BBITIOJIHACTCA B COOTBETCTBHUHM C MCTOAUKAMHU,

yKa3aHHBIMH B «IHCTPYKLIMU 110 MOHTAXY, IyCKY, peryaupoBanutio u ookarke 20160 M».

3.3 HCIHOJIb30OBAHUE U3JAEJIUA

1)

2)

[TogxnrouuTh M3nenUe K BHEUIHEMY YCTPOMCTBY COIVIaCHO ykasaHusAM «MHcTpykuus 1mo
MOHTaXXy ITyCKY perynupoBanuto u ookarke 20160 UM»

Hactpoliky uzgenusi mpou3BoAUTh ¢ moMolnkko nporpammsl Configurator. M3nenue mMoxer
IIPOU3BOJUTH BbIa4y JAaHHBIX BHEIIHEMY YCTPOUCTBY II0 3aIlIPOCY OT BHEIIHETO YCTPONUCTBA
WJIU IIEPUOJUYECKHU.

a. Bpltaya TaHHBIX 110 3aIIPOCY MOXKET OCYIIECTBIIATHCS KaK B CIy4dae, KOT1a K BHEIIHEMY
YCTPOMCTBY IOAKIKYEHO OJHO HM3JEIUe, TAK M B CIy4ac IOAKIIOYEHUsS HECKOJIbKHUX
u3zenuil. B ciydae noaKIIFOUEeHUsT HECKOJIBKUX U3JIEIIUN K OJHOMY BHEIIHEMY YCTPOUCTBY
HE00XO0IMMO IIPUCBOUTH U3/EHSIM CETEBbIE aJpeca U BKIIOUUTH CETEBON PeKUM pPabOTHI.

B 3ampoce ykazarb cereBoil aapec uzaenusa. B ciywae, xorma k oaHod muHe RS-485
MOJIKIIFOUEHO 00Jiee OJHOTO H3/EIUs, BHEIIHEE YCTPOHCTBO MOCHUTIAET 3alpoC OJHOMY H3
U3JIENNA U HAXOJUTCS B OXUJIAHUU OTBETA, 3aMpOC CICAYIOLIEMY H3JCITHI0 MOXET OBITh
OTMPABJICH BHEIIHUM YCTPOWCTBOM TOJIBKO IOCJE TOrO KAaK MPHUJIET OTBET HA MPEIbI Iy
3ampocC WIK UCTEUET BpeMs 0KUIAHMUS.

b. Ilepuonuueckas BbIgaua JaHHBIX MOXKET OCYINECTBIATLCS TOIBKO B CIydae, KOIIa K
BHEIIHEMY YCTPOMCTBY MOAKIFOYEHO OJHO U3eaue. BKItoUeHNe NepruoInieCcKOn BbIIauu
JTAHHBIX U BRIOOp MHTEPBAIA BBIIAYU JAHHBIX OCYIIECTBISIETCS C MOMOIIBIO0 POTPAMMBI
Configurator wiu Mo KOMaHAaM OT BHEITHETO YCTPOHCTBA.

¢. ®opMar coolbmieHHi W MOAPOOHOE OMUCAHWE KOMaHI JUIsi pabdOThl C H3ACIUEM
npuseneH B [Ipunoxenuu B.

[Tocne BKIIIOUYEHHS 1aTYMKA U 10 MOMEHTA YCTAHOBKU YCTOMYUBOIO pe3ysbTaTa
U3MepeHus (BpeMs I Pa3INYHbIX MOJIEIEH TaTYMKOB MOXKET COCTaBIATh
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€AVHULIBI CEKYHJ) PE3yJbTaThl MU3MEPEHUsl YPOBHS HE SBIAIOTCA OCTOBEpHBIMU. IIpu
3TOM JaTYMK BO3Bpamaer 3HadeHue ypoBHs LVL, mpessimaromee uucio OFFFh (unm
4095d). IlomyunB makeT C TaKUM 3HAYCHHEM YPOBHS, PEKOMEHAYETCS NPEKPaTUTh €ro
JanpHeyo o0padoTKy U BBDKAATH May3y 1—2 CeKyH/Abl U MOBTOPHUTH 3alIPOC K AATUHKY.

4 TEXHMUYECKOE OBCJY’KUBAHUE

Wznenue B TEXHUYECKOM 00CTYKMBAHUU HE HYXKIACTCS.

5 TEKYIIUA PEMOHT

PeMOHT u3enust OCyIIeCTBISETCS CIEIMATUCTAMH OT/IeNIa TEXHUIECKOT0 00CTyKUBaHUS
komnanuu OO0 «Tsepi.

6 YTHU/IN3ALUA

1) Ilepen yTmin3anuen JeEMOHTUPOBATh AATYUK YPOBHS TOIUIMBA U CIIUTh OCTATKU TOILJIMBA.

1) OOGpe3arh coeAMHUTENBHBIN Kabenb JaTYiKa YPOBHs TOILIMBA .

2) Jatuumku ypoBHS TOIUIMBA HE COJEPXKAT APArOI€HHBIX METAJUIOB M BPEIHBIX BEIIECTB,
001a1ar0nmx OIIaCHBIMH CBOMCTBaAMU (TOKCUYHOCTBIO, B3PBIBOOIIACHOCTHIO,

M0KapOONACHOCTHIO, BRICOKOW PEaKIIMOHHON CIIOCOOHOCTHIO) MIIH CIIOCOOHBIX MPEICTABIATh

HEIOCPEACTBEHHYI0 WM IOTEHIMAIBHYIO ONTACHOCTD Ul OKPY KAIOLIEH IPUPOJHOM Cpelbl U

310pPOBbA YCIIOBCKA.

3) WsmepurenbHas yacTh (TpyOKa M IIEHTPaJbHBIA CTEpPKEHb) U MPOBOJA COCAMHUTEIILHOTO

Kabessl 1aTYvKa YPOBHS TOIUIMBA YTUJIM3UPYETCS MyTeM BTOPHUYHOU MepepabOTKH, KaK JIOM

OBCTHBIX MCTAJIJIOB.

4) Kopmyc natyvka YpoBHsI TOIUIMBA CO BCTPOECHHBIMM KOMIIOHEHTAMM YTHIIM3UPYETCS Kak

TBCPABIC OBITOBEIE OTXOAbI. YTI/IHI/ISaHI/Iﬂ IMPOU3BOAUTCA B COOTBECTCTBUHU C YCTAHOBJICHHBIM Ha

OPEANPUSTHH TOPSIKOM, COCTABICHHBIM B COOTBETCTBHU € 3aKOHaMu P® Ne96-D3 «O06

oxpane atrmocepHoro Bo3ayxa», Ne§9-@3 «O06 oTxogax MPOU3BOACTBA U MOTPEOICHUSY,

Ne52-03 «O6 caHUTapHO-3MUAEMHUOIOTHYECKOM 0JIarONOIYYHH HACETCHUS.
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MNPUJIO)KEHUE A
TepMuHBI U onIpeeeHus

Bpemsi o:kuaHusl — MHTEPBAJ BPEMEHM, B TEUEHUE KOTOPOI'O BHEIIHEE YCTPOUCTBO OKUIAET
OTBETA OT U3JETHS.

BHemHee ycTpoiicTBo — mo0oe ycTpoiicTBo, umeromee unrepdeiic RS-232 umm RS-485 u
MOAACPIKUBAKOIICC MMPOTOKOJI JaTYNKa YPOBHA TOIIJIMBA .

HNHaTepBaJ BbIAa4M JAHHBIX — HHTEPBAJI BpDEMEHMU, 110 HICTEUYEHUHN KOTOPOTO U3JEIINE
ABTOMATHUYECKH IMOBTOPSET BbIauy TEKyIIUX JaHHbIX (0T 1 1o 255 ¢).

JlaHHBIe — pEe3yJIbTAThl U3MEPEHUS U3/ICIIUS.

CeTeBoli pexuM — pexXuM pabOTHI, HAXOSCh B KOTOPOM HECKOJIBKO H3ICIUNA MOTYT
00MEHUBATHCS JAHHBIMU C OJIHUM BHEITHUM YCTPONUCTBOM.

TemnepaTrypHasi KOppeKTHPOBKA — KOMIIEHCAIUS U3MEHEHUS EMKOCTH, CBSI3aHHOTO C
MU3MEHEHUEM TEMIIEPATYpPBI.



PyKoBOACTBO MO 3KcnayaTaumu JaTtunkK yposHA Tonmea 20160

MNPUJIOKEHME b
OOwmmii BUj, yCTAHOBOYHBbIE pa3Mepbl H Ha3HAYeHHE BbIBOJAOB pa3beMa JaT4nKa

ypoBH# TonsimBa 20160

Pucynok 2, L —nnnHa n3MepuTenbHOM YacTH JaTYMKa yPOBHS TOILJIMBA

4 ome. 97

Pucynok 3 — YcranoBo4HbIE pa3Mephl IPU MOHTAXE Ha IIACTUKOBBIN 0aK MIM METAJUIMYECKUNA
0aK ¢ TOJNIIMHON CTEHOK 710 3 MM
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4 ome. M5

%

315 S

68 .

PucyHok 4 — YcTaHOBOYHBIC pa3Mephl TPU MOHTAKE HA METATMUECKUI OaK C TOJIIMHOM
CTEHOK OoJiree 3 MM

PucyHok 5 — YcTaHOBOYHBIC pa3Mephl IPU MOHTaXKE Ha IIACTUKOBBIN 0aK C TOJIIMHON CTEHOK
0oiee 3 MM

RS-485 A RS-485 B

RS-232 Tx RS-232 Rx

PI/IC}’HOK 6 Paznem JUIA ITIOAKJIIOYCHUSA BHCIIHET O YCTpOﬁCTBa
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Ha3Banue curuaJa [Ber npoBoaa
RS-485 A OpanxeBo-0enblit
RS-485B beno-romy0oii
RS-232 Tx Po3zoBeIit
RS-232 Rx Cepsiit

+Unr Kopurunesbrii
OO0muit Benrrit
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INPUJIO’)KEHUE B
Onucanue npoToxoJia o0MeHa

[IpoTokon obMeHa JaTyMKa ypOBHS TOIUIMBA C BHEIIHUM YCTPOMCTBOM COCTOUT M3 JIBYX
4acTeil: OTKPhITAsk 4aCTh JUIs OOIIETr0 NCIIOIb30BAHUS M 3aKPBITAsl YACTh.

KomaH[pl OTKpBITOH YacTH MOAJEPKHUBAIOTCS BCEMH THUIIAMH JIaTYUKOB, HMEIOILIUX
mdpoBoit naTepdeiic. Komanapl He MOTYT OBITH U3MEHEHBI U OYAyT HOJIEPKUBATHCS B HOBBIX
TUNAX J1aTYUKOB.

OTkpbITasi 94acTh MPOTOKOJIA MOMAJEPKMBACT JBa THIMA MPOTOKOJIA OOMEHa: B OMHApPHOM
(HEX) Buge unu B cumBonbHOM Buje (nepenaueri ASCII-nocnenoBatenbHocTeil). s paboTsl
PEKOMEH/IyeTCs UCTIOIb30BaTh OMHAPHBINA IPOTOKOJI OOMEHA.

[locne mogaun mUTaHUs HA JATYUMK YPOBHS TOIUIMBA U Iepe] Mojadyeld mepBOi KOMaHIbI
3arpoca HeoOXoauMo BeLKIATh BpeMs He MeHee 100 mc. Komanna, otnpaBnenHas B reuenue 100
MC TI0CJIe BKJIFOUEHHUS, TaTYNKOM BOCIPUHSATA HE OyaeT, 0OMEeH BO300OHOBUTCS TOsbKO nocie 100
Mc "TUIIHHBL" B KaHAJIE Mepe/layu JaHHbIX.

[Ipu pabote ¢ naTuMkaMu, HAXOMSIIUMHCA B peXuMe slave, mocie OTHpaBKH KOMAaHIbI
3arpoca HEOOXOIMMO JIOKIAaTbCs OTBETa OT JaTyhka. Bpems 3aiepXKKku OTBETa 3aBHCUT OT
CKOPOCTH OOMEHa W THIa MPOTOKOoJIa oOMeHa, HO cocTaBisieT He 6onee 100 mc. B ciyuae ecnu
yepe3 100 Mc OTBET HE NOJTy4€eH, BO3MOKHA IIOBTOPHAs OTIIPaBKa 3ampoca.

JlanHbple, MEXIy JAaTYMKOM U BHEIIHUM YCTPONCTBOM MEpeAaroTcsl B BHUAE COOOIICHHIA
cranaapTHoro ¢opmata. CoolOmienne nepenaéres nakeramu Oaiit. Ilepenmada kaxkmoro Oaiita
Haunnaercss CTAPT Ourtom, a 3aBepmaercs CTOII 6urom (Pucynok 7). [laHHble mepemaroTcs
MIIaIIIAM OalTOM BIIEpE.

NuTepBan mexny nocneayromumu Oalitamu B nakere (Tr) gomkeH ObITh THOO MEHbBIIE

35
JUTUTEIHLHOCTH Tepefauun 35 Out, mubo meHsie 1 Mc, ecnu <lmc ,.
CKOPOCTh (600)
Crapt 6ut Cton 6ut Crapt 6ut Cton 6ut
/ /Z / /
011]12]131|4|5]|6|7 01112]|3|4|5|6|7
< Toant TT >l Toant
Pucynok 7

Teaiir — BpeMs iepeiauu 0JHOTO OaiiTa nHpopManuu;
T; — TalimayT MeXay Mocie0BaTeIbHBIMU OaiiTaMu B Makere.

OxoHuaHHeM MakeTa OalUT CYMTACTCS CUTYALHs, KOTJa MOCeyoInii OaliT He MPUXOIUT B
tTedeHue Bpemenu (1), mpeBblinaromniero MakcuManbHbiid uaTepBan (Tr) + 1 mc (Pucynoxk 8).

13



PyKOBOﬂ,CTBO no 3KCrJtlyatauunu

JaTtunkK yposHA Tonmea 20160

A
BrewHee KoMaHaa KoMaHaa
ycmpoticmeo
oTBeT
Hamyuk ypoeHsi
monnuea LLS .
T3anpoc | TranmayTt<100mc ToTBeT Tn=TT+1mC
>t >
Pucynok 8

JlaHHBII TOPSIOK pacpoCTpaHsIeTcss Ha padoTy JaTYyMKa U Ha paboOTy BHEILIHETO

YCTPOKMCTBA.

OIIUCAHUE KOMAH/J JJIsA BUHAPHOI'O ITPOTOKOJIA OBMEHA

@opmaT coo0IIeHHI 1J151 ONHAPHOI0 MPOTOKOJIa 00MeHa

Bce xomanapl GMHAPHOTO MPOTOKOJa OOMEHa MMEIOT OJUHAKOBBIM CTaHIapTHU30BAHHBIN

BUJI, Ipe/IcTaBleHHBIN B Tabmuie (Tabmuna 4).

Tab6muma 4

[TopsinkoBbIit
HOMEp OIS

HazBanwne monsa

Pa3smep nons,
OailT

Onucanue

1

[Mpeduxc

1

[Tone sBisieTCS MapKepoM Hadasa COOOIICHUS.
Bxopmsmme cooOmeHust JOIKHBI UMETh ITpedHKC
31h, a ucxonsmue COOOIIECHNS JOIKHBI BEIIABATHCS
nporpammoii ¢ npeduxcom 3Eh.

CereBoti anmpec

[Tone conepxut:

- st ipedukca 3 1h cereBoif aapec momydaTens
COOOIIICHHS,

- st ipe¢ukca 3Eh ceTeBoif anpec oTmpaBuTeNs
COOOLIECHHUS.

Kon onepaunn

Ione comepxkur:

- st mpedukca 3 1h kox omepanuu, KOTOPYIO
MpoTrpaMmMa JOJKHA BEITIOHUTE;

- st mpedukca 3Eh ko onepanuu, Ha KOTOPYTO
BBIJTAETCS OTBET.

Jannsle

3aBHCHUT OT
KOJIa OTIepaItuu

CocTtaB gaHHBIX U (HOPMAT TIOJIS 3aBUCHUT OT KOJIa
onepaluu.

KontponsHas
cyMMa

1

ITone ncnonb3yercs I KOHTPOIISA LETOCTHOCTH
JTaHHBIX.
AnropuTtm BeraucieHus npuseaéH B [Tpunoxennu A.

6.1.1 OTHOKPATHOE CUUTBIBAHME JIAHHBIX (KOMAHJIA 06H)

KOMaHILa npeaHadHauCHa JIA YTCHHUA TCKYIIUX HOAaHHBIX! OTHOCHUTEIIbHBIN YPOBCHB,

TeMIeparypa, yactora. OTHOCUTENBHBIN YPOBEHb BBIJACTCS JaTYMKOM B MHTEpBAJE, 3aJaHHOM

napamerpamu "MuHuMalbHOE Noka3anue", "MakcumanbHOe nokazaHue".

JlaHHble iepeaaroTcs MM 0alTOM BHEpE.

dopmaT KOMaHbI:
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Tabmuma 5
CwMernenue, Pazmep momns, 3HaueHHue Omnncanue
OaiT OaiT
0 1 31h [peduxkc.
+1 1 00h...FFh CerteBoil afpec nmomyvarens.
+2 1 06h Kog oneparum.
+3 1 00h...FFh KonTponbHas cymma.
®dopmar oTBeTa:
Tabmuma 6
CwMernenue, Pazmep momns, 3HaueHHNe Omnucanue
OaiT OailT
0 1 3Eh [Ipeduxc.
+1 1 00h...FFh CerteBoil afgpec OTHPaBUTEIS.
+2 1 06h Kon onepanun.
+3 1 -128...127 Temmnepatypa B rpaaycax Llenscus.
+4 2 0000h...FFFFh OTHOCUTENBHBIA YPOBEHb.
+6 2 0000h...FFFFh 3HaueHNe YacTOTHI.
+8 1 00h...FFh KonTponbHas cymma.

[Tocrne BKITIOYSHMS TaTYMKA U IO MOMEHTA YCTAaHOBKH YCTOMYUBOTO PE3YJIbTaTa H3MEPECHUS
(BpeMs sl pa3TUYHBIX MOJIENEH JaTYMKOB MOXKET COCTaBJIATh €IUHHIIBI CEKYHJ) PE3yJIbTaThl
U3MEPEHUS] YPOBHSI HE SIBIISIOTCS TOCTOBEpPHBIMHU. lIpM 3TOM aT4MK BO3BpAlIaeT 3HAUYCHHE
ypoBHsi LVL, npesbrmatomiee urcno OFFFh (wmm 4095d). TlonyyuB maker ¢ TakuM 3HaY€HUEM
YPOBHSI, PEKOMEHIYETCSl MPEKPATHTh €r0 JNalbHEHUIyI0 00padOTKy M BBDKIATh may3y 1-2 ¢ u
MOBTOPUTH 3aMPOC K TATUHKY.

6.1.2 IIEPUOANYECKAS BbIJIAYA JAHHBIX (KOMAHJA 07H)

KOMaHI[a npeaHasHa4ycHa JJIs BKIIFOUYCHUS HCpHO,Z[H‘-IGCKOﬁ BblAa4U JaHHBIX.

[locne 00paGOTKM KOMaHIbl JAaTYMK HAYHET IPOU3BOAUTH IEPHOAMYECKYIO BBIIAUY
JAHHBIX: YPOBHS, TEMIIEPATyphl, YaCTOTbI, C HHTEPBAJIOM BPEMEHH, 3aJaHHbIM KoMmaHjou 13h.
IIpu HyJIeBOM 3Ha4EHUM UHTEPBAJIA BBIAYM JAHHBIC HE BBIAIOTCS.

OTKII0YEHHE HGpHOI[H‘IGCKOﬁ BblJIaY1 JAaHHBIX IPOU3BOJUTCA ITOCIIC ITOJYUCHUA 000
IlOCTOBGpHOfI KOMaHHbI, C6pOC3. nmponeccopa Wik OTKIIIOUYCHUS HANPSAXKCHUA NHUTAHUSA, CCIIM HC
YCTAaHOBJICH PCIKUM BbLAAYN JAHHBIX 10 YMOJYaHUIO.

®opmaTt cooOI1IeHus C JAHHBIMU ITpecTaBiieH B Tabauue (Tadauua 7). lanHbie nepenatoTcs
MIIaIIIAM OalTOM BIIEpE.
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dopMar KOMaH]bI:

Ta6muna 7
CwMerieHue, Pazmep nomns, 3HaueHHUe Omnncanue
OaiiT OailT
0 1 31h [peduxkc.
+1 1 00h...FFh CereBoii agpec moyvarerns.
+2 1 07h Kon onepanuu.
+3 1 00h...FFh KonTponbHas cymma.
®dopmar oTBeTa HA KOMaHIY:
Tabmuma 8
Cwmelenue, Pazmep momns, 3HaueHue Onucanue
OaiiT OaiT
0 1 3Eh [peduxkc.
+1 1 00h...FFh CerteBoii aapec OTHPaBUTEIIS.
+2 1 07h Kon onepanuu.
+3 1 00h Komanna BbImOSMHEHA YCIIEITHO.
01h Komanzna He MOKeT OBITH BBIIIOJIHEHA.
+4 1 00h...FFh KonTponbHas cymma.

CDopMaT NEpUOANICCKHU BbIAABACMbIX JJAHHBIX:

Tabnwma 9
Cwmelenue, Pazmep momns, 3HaueHue Onucanue
Oaiit Oaiit
0 1 3Eh [Ipeduxc.

+1 1 00h...FFh CerteBoii aaipec OTHPaBUTEIIS.
+2 1 07h Kon onepanun.
+3 1 -128...127 Temmnepatypa B rpagycax Llenscus T.
+4 2 0000h...FFFFh OTtHocuTenbHb ypoBeHb LVL.
+6 2 0000h...FFFFh 3HaueHue yacToThl F.
+8 1 00h...FFh KonTponbHas cymma.

6.1.3 PEI'YJINPOBKA UHTEPBAJIA IEPUOJUYECKOM BbIJAYU (KOMAHJIA 13H)

KOMaHI[a npeaHa3HavdcHa Jisd YCTAaHOBKH MHTCpBaJIa HGpHOZ[H‘-IGCKOfI BbIAa44 JaHHBIX.

IIo KOMaHJC AAaTYHUK COXPAHACT HOBOC 3HAYCHHUC MHTCpPBAJIa BbIJIdYM TAaHHbIX B

SHCPTOHC3aBUCUMYIO ITaAMSITh. HpI/I HYJICBOM 3HAaUYCHUH MHTCpPBAJId JAHHBIC HC BBIAAKOTCA.

dopMar KOMaH]bI:

Tabmuma 10
CwMerieHue, Pazmep momns, 3HaueHHue Omnncanue
Oaiit Oaiit
0 1 31h [peduxkc.

+1 1 00h...FFh CereBoii agpec moxyvarerns.
+2 1 13h Kon onepanuu.
+3 1 0...255 WnuTepBan BeIAauM JaHHBIX B CEKYHIAX.
+4 1 00h...FFh KonTponbHas cymma.

®dopmar oTBeTa:
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Tabmuma 11
CwMernenue, Pazmep momns, 3HaueHHue Omnncanue
OaiiT OailT
0 1 3Eh [peduxkc.
+1 1 00h...FFh CerteBoii aapec OTHPaBUTEIIS.
+2 1 13h Kon onepanuu.
+3 1 00h Komanna BbINonHEHa yCHEmHo.
01h Komanzna He MOKeT OBITH BBIIIOJIHEHA.

+4 1 00h...FFh KonTponbHas cymma.

6.1.4 PEXKUM BbIJAYU JAHHBIX IO YMOJIYAHUIO (KOMAHJIA 17H)

KOMaHI[a OIPCACIIICT NOPAAOK BbIAAaYU JAaHHBIX HOCJIC BKIIIOYCHHUA NHUTAHUA WA C6pOC3.

nporeccopa.

ITo xomanze (Tabnuma 12) nporpamma coxpaHseT mapamerp B SHEProHe3aBUCUMYIO MTaMSTh

u otnpasister orBeT (Tabnuua 13) ¢ pe3ynpraraMu BHIIOJTHEHUS KOMAHIbI.

[locne BkIOYEHHs MUTAHUS WM cOpoca mporpamMma OyneT OTIpaBIIATH 10 UHTepdeiicy
JTAaHHbIE TEPUOAMYECKH C MHTEPBAJIOM BpEeMEHH, 3ajaBaeMbiM Komaunoil 13h. Ilpu HyneBom
3HaYeHUU MHTEPBajia JaHHbIC BbIIaBaThCs HE OyayT.

dopMar KOMaH]bI:

Tabmuma 12
CwMernieHue, Pazmep momns, 3HaueHHe Omnuncanue
OaiT OaiT
0 1 31h [Ipedurc
+1 1 00h...FFh CerteBoii aapec moxyqarens.
+2 1 17h Kon onepanumu.
+3 1 00h JlaHHBIC HE BBIAIOTCS.
01h JlaHHBIE BBIIAIOTCS B OMHAPHOM BHJIE.
02h JlaHHBIC BBIJIAIOTCS B CHMBOJIBHOM BHJIE.
+4 1 00h...FFh KonTponbpHas cymma.
®dopmar oTBeTa:
Tabmuma 13
CwMmereHue, Pazmep momns, 3HaueHHe Omnuncanue
OaiT OaiT
0 1 3Eh [Ipedurc
+1 1 00h...FFh CerteBoil ajpec OTIpaBUTEIS.
+2 1 17h Kon onepanumu.
+3 1 00h KoManna BeINonHeHa yCHemHo.
01h KoManzga He MOKeT OBbITh BBIIIOJHEHA.
+4 1 00h...FFh KonTponbpHas cymma.
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OIIMCAHUE KOMAH/ V1A CUMBOJIBHOTI'O ITPOTOKOJIA OBMEHA

OOMeH 1Mo CHMBOJIBHOMY MPOTOKOJIY COCTOUT B IPUEME U MOCBUIKE MOCIEI0BATEIbHOCTH
ASCII cumMB0JI0B, BOCIIPUHMMAEMBIX KaK KOMaH/Ibl 3allpoca U OTBETA.

6.1.5 UYTEHHUE JAHHBIX

Komanna mnpennazHaueHa JUIsi YTEHUS TEKYIIMX JaHHBIX: OTHOCUTENBHBIA YPOBEHb,
TEMIIEPATYpa, 4aCTOTA.

Komanga npencrasmisier co6oit mocnenoBarenbHocTs ASCII cumBonoB «D» u «O». [locne
nosyueHuss komanasl «DO» mporpamma BblIacT oTBeT B Buie mnocienosatenpHocTd ASCII
CHUMBOJIOB.

Hampumep, F=0AF9 t=1A N=03FF.0 <CR><LF>,

rae F — texyiuee 3HaueHHe 4acTOTHI, t — TEKyLIee 3HAYCHUE TEMIIEPATYPBI B Ipagycax Io
Henbcuro, N — 3HaueHue ypoBHs. Bee 3HaueHus B IIECTHAAUATEPUYHOM BU/JIE.

B ciyuae ecnu 3Hadenue yactotsl Oonbie FFFh, manHbie cunTaioTcs HEBaIUIHBIMH.
6.1.6 IIEPUOINYECKAS BBIJIAYA JAHHBIX

Komanna mnpenHasHaueHa s BKJIIOYEHMsI NEPUOJUMYECKOM BblIauM JaHHbIX. [locie
00pabOTKM KOMaH/Ibl IATYUK MPOU3BOJUT MEPHOAUYECKYIO BbIAauy B CUMBOJIbHOM Buje (ASCII
KOJIbI) CJICAYIOUIMX JIaHHBIX: OTHOCUTENIBHBIN yPOBEHb, TEMIIEPATYPA, YACTOTA.

JlaHHBIE BBIIAIOTCS NMEPUOJUYECKHU C MHTEPBAJIOM, 33JlaHHBIM IIPU HACTPOMKE AaTduka. B
ClIy4ae YCTaHOBKHY MHTEPBAJIa BbIIa4y JaHHBIX PABHBIM HYJIIO BbI1a4a JAHHBIX IPOU3BOJUTLCS HE
Oyner.

BrutoueHne nepruonuecKoi BbIJaun JaHHBIX TPOU3BOIUTCS OTIIPABKON CTPOKH CUMBOJIOB
«DP». [locne 06paboTku KoMaH bl OyA€T MOJIydYeHa CTPOKA CUMBOJIOB.

Hampumep, F=0AF9 t=1A N=03FF.0 <CR><LF>,

rae F — texyiiee 3HaueHre 4acTOTHI, t — TEKyLIee 3HAYCHUE TEMIIEPATYpPhI B Ipajgycax o
Henbcuro, N — 3HaueHUE ypOBH.

Brikmtouenmne nepruogudeckoi BeIIa4H JAaHHBIX TPOU3BOIUTCS MOCIIE TIOTYUSHUS 000
JIOCTOBEPHOM KOMaH/IbI, COpOca Mpoleccopa Wi OTKIIOYCHUS HANPSKEHUS TUTAHUS.
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