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1. TIPUMEHEHME U IMPUHUUWII JENCTBU S

NUUIDDA

1.1 O6mee

MULTICAL® Il 66-R mipumMeHsieTCs Iist U3MePEHNs TETITOBOI SHEPIMN U aPXUBALIMK JAHHbLIX KaK B OTKPbITHIX, TAK U
3aKPBITLIX CHCTEMAX, C TEMIIEPATYPOI1 TIodaydu 1 Bo3srata 10 160°C u pacxomom ot Qn 0,6m* /4 mo Qn3000 m3/4.

K BbMMCINTENIO TOACOSAUHSIOTCS 2 OCHOBHBIX PACXOIOMEPA, PACIIONOKEHHBIX COOTBETCTBEHHO B NTOJAIOIEM U
o6raTHOM TPy6oOITPOBOAAX. TakuMK PaCXOIOMEPAMU MOTYT ObITh WM YIILTPa3BYKOBbLIE PACXOIOMEPH! TTPOM3BOICTBA
KAMSTRUP ULTRAFLOWE® Il, urn MexaHU49eCKHe PACXOIOMEPLI C T€PKOHOBLIM KOHTaKTHBIM BLIXOIOM, UITH K€
MarHUTHO-UHAYKLMOHHbIE PACXOIOMEPhI C UMITYTTbCHBIM BBIXOIOM.

KProMe 5TOro K BLIYUCIUTENO MOXKHO MOAK/TIOHYUTL 2-X JOMOTHUTETbHbBIE PACXOIOMEPa C TePKOHOBLIM KOHTAKTHbLIM
BbIXOOOM [IJ15 IOACYETa PaCcXoda MUThEBOUM BOIALI U BOAbI HA MOAMUTKY CUCTEMBI.

H3mepeHre TemnePaTyPbl TPOUM3BOAMTCS MPU MOMOIIN 2-X MaPHLIX TEPMOMETPOB COMPOTHBITEHHMSI Pt500 KOTOPbLIE
YCTaHABIMMUBAIOTCSI COOTBETCTBEHHO B TOAAIONIeM U OGPATHOM TPYOOIPOBOIAX.

TepmomaTynk Ha Moaave Pacxomomer Ha momade Pacxomomer XOMTOOHON BOMIBI

[

OnTtuyeckas rofioBka

%
%

| $
IIpuHTEP OM15 PacrevyaTKu
AaPXMBUPOBAHHbLIX JaHHbIX
TepmomaT4yuk Ha BO3BPaTe Pacxomomepr Ha BO3BPaTe PacxooomMer Boanl Ha MOANUTKY

Krome ocHOBHBIX oyHKIMIT m3MepeHns sHerru MULTICAL® 11l 66-R TakzKe OCHaleH aPXMBATOPOM [IaHHbLIX Ha 6ase
noctostHHoit namsatu EEPROM Bce Heo6xommuMble PETUCTPLL, a TAKXKE CPeIHIE 3HAY€HUSI TEMIIEPATYP C [I0YaCOBLIM
WM MECSYHBIM MTPOMESKYTKOM BLIBOASTCS Ha Ie4YaTh YePe3 ONTUIECKUIT Pa3beM, PACIIONOXKEHHbII Ha [THLIEBOIA
naHenu mPuoopPa, UK Ke MePeJatoTCs Ha KOMITLIOTEP.

MULTICALZ® Il 66-R nioctarseTcs 1o BLIGOPY WK C aBTOHOMHBIM SITEMEHTOM [UTAHUS - [TUTUEBOI GaTaPeiikoil
3,65 B nnu ¢ noakmovaeMbIMU MOOYTIIMU CeTeBOro nuTtanus 24 B nocrosHoro/mepeMennoro Toka i 230 B
MOCTOSIHHOTO TOKa. He3aBucumo oT BLIGPAHHOTO THTTA MIUTAHMSI, BCTPOSHHAsl GaTapeiika pe3ePBHOTO nmurtanusi back-up
o6ecnieyuBaeT PabGOTY YaCOB U KalleHaaPs B c/lydyae BPEMEHHOI'O OTCYTCTBUSI OCHOBHOI'O ITUTAHUSL.

CyuTbiBaHUE U PacliedaTbIBaHUE JaHHbLIX, a TaK>Ke [MPOrPAMMMPOBAHNE CYETYHKA JISTKO U HAJeXKHO OCYIECTBIISICTCS
TPY TIOMOIIIM ONTHYECKOIO PaybeMa, PACIIONIOXKEHHOIO Ha TULIEeBO# MaHenu npubdora. ITporramMmmHuoe o6ecriederue o
Windows s mPorpaMMHPOBAHKS 1 TIOBEPKU TIPUGOPOB, TUTIOBOI HOMeP 66-99-203, ocTaBIseTCs 10 3aKa3y.

C noMolibIo rpraraeMoro yuusercabHoro kposureiina MULTICAL® [l 66-R MoxkeT ObITh YCTaHOBIIEH TGO
HEIOCPeICTBEHHO Ha Pacxodomepe, Moo Ha cTeHe. [IP HeoOXOANMOCTH YCTaHOBKH MPUOOPA B MaHeb YIIPaB/IeHIS
C IPHOOPOM TOCTABIIAETCSI CTIeNMaILHBII TTaHeTbHbLII KPOHIITEIH TPon3BoacTBa KAMSTRUP, pa3MePbl KOTOPOIO
144 x 192 MM, TUNoBoit HoMeP 66-99-104.



1.2 @OyHkUuuM Oucries

MULTICAL® Ill 66-R ocHalieH JIerKOCYUTLIBAEMbIM XKUAKO-KPUCTATITY €CKUM JUCTIIIEEM, COIEPKAIINM 8 LIMOPOBBLIX
1 3 6yKBeHHbIX 00603Ha4eHus. [IpPu HOPMaIbHBIX YCITOBUSIX DKCIUTyaTalMK Ha AUCIIIee OTOOPAXKAIOTCSl CyMMAaPHbIC
3Ha4YEHUS TEMI0BOI DHEPTUU U PACXO/a TTPY TTOMOIIM 7 LIMOPOBLIX 0603HAYEHUI1, B TO BPeMs Kak COOTBETCTBYIONINE
M eqnanIbl m3mepennit (MBu, T'karn, M 1 T.1) oTo6PaxkaioTcst 3 6YKBEHHLIMI 0003HAY €HHSIMU.

IlerBas LnoPa, PACIIONOKEHHAS B BEPXHEM [1€BOM YIT1y AUCIIEs, ITPuMeHsieTcs s nokasa “E” (Error-Omu6ka) - B
TOM Clly4ae, Koraa B TeIJIoCHeTYMKe UM B caMOil CUCTEMeE TMOSBUMTUCH KaKue-NM1MOeo cOOU UK HEMOMaaKu.

s oTo6paxkeHusl 3alIlPOrPAMMUPOBAHHOIO B BLIMUCIATEIE HOMEPA MTOTPeOUTE S NCIOMb3YIOTCS 11 LMOPOBLIX
0003Ha4YeHuit, 6e3 yKa3aHUs eOUHUL U3MEPEHU .

Ha mucnree moctosiHHO oToOPazkaeTCsl CyMMaPHOe 3HaveHne Teln1oBoi sHePrr B MBT14, kBt4, I'm>x mm I'kar - B
3aBHMCHMOCTH OT BLIOPAHHOTO HOMEPa ITPOTPaMMBbI BLIMHUCTNTES. I1Py akTMBALIY MTPABOI MM [1€BOI KHOMOK Ha
MMLIEeBOM MaHeu NMPHOOoPa Ha AUCITIEN MOXKHO BLIBECTH CIIeAYIONINE MTOKa3aHus:

OCHOBHbIE IIOKA3AHWS En.m3MepeHs/cAMBOITH JTonoMHHTeNbHbIE TIOKA3aHMS En.u3mepenns/cuMBOITH
DHeprus kWh-MWh-GJ-Gcal O61bem 3 (Bxor a) nta
O6Gbewm 1 m3-0m3 O61bem 4 (Bxon b) ntb
Pacxon 1 I/h-m3/h TaPUOHbIT PETUCTP 2 TA2
MoixocTb 1 kwW-MwW Tpanitia Tapuoa 2 TL2
TTukoBwiit pacxom 1 I/hP-m3P TapioHbIi PErUCTP 3 TA3
IMukoBast MOmHOCTS 1 kWP-MWP T'panuia Tapuoa 3 TL3
OGbeM 2 m3-0m? Howmep notpeGuTerts -
Pacxon 2 I/h-m3/h Tekymas nara dat
Temnieparypa nogayn - tl °C Bremst CLK
Temrneparypa Bo3BPaTa - 12 °C [panyua curnana cGos AL
AT °C Cymma Quick-1mcen T--M
CyeT4uK 4acoB HRS Tect cermenTa -
Pacrieyartka MecsMHBIX JaHHBIX 001 PRT *)

Pacnevyartka no4acoBbIX JaHHBIX 002 PRT *)
W HOOPMALIMOHHBIIT KOJT info

Ha nucrineit BLIBOASTCS TOMTLKO T€ [oKa3aHus1, KOTOPbLIC ObLITH 3allPOrPAMMIPOBAHLI B BuIYHCINTeNIe. [1o nmromecTBrn
150 CEKYHI C MOMEHTA TTOC/IeIHEN aKTUBALIMN KHOIIOK, OUCITIe aBTOMaTUYE€CKU BO3BPANIAETCS K 0TOOPaXKEHUIO
3HA4YE€HUSA CYMMaPHOI DHEPT M.

Ecnu cyeTyuk nuraeTcst oT 6aTapeiiku Pe3ePBHOIO MUTAHMS, HAa AUCIIIee OTOGPaXkaeTCsl TO/IbKO 3HaYeHUe DHEPTHH.

*) BuiBoa maHHBLIX Ha MeYaTHOE YCTPONCTBO MPOUCXOONT MyTeM HaxkaTusl 00enxX KHOIMOK Ha
TMLEBO NMaHenu TMrruOoPa 1 MosAB/IeHNN Ha AnucIiee cuMmsorioB “001 PRT’ un “002 PRT”.

> |5811-034/PeB.b1



1.3 HM3mereHUue TeMIEePATYyPHI

MULTICALE® Il 66-R usmepsier TeMiiepaTyPbl ITofa4yu 1 Bo3BpraTa ¢ paspelienreM 0,01°C iy oMo BCTPOeHHOro A//T-
KOHBePTePa, 00/1a/IaloNero BLICOKOI Paspemaronieii CriocoOHOCThIO. ITepe Kask/abM 3aMePOM TEMIIePaTyPhl ITIPOMCXOONUT

d |«

UNIDDA

aBTOMaTU4YeCKas IOCTUPOBKA BHYTPEHHETO M3MEPUTETLHOTO KOHTYPA, YTO AB/IACTCS raPaHTUEH a0COMOTHON TOYHOCTH
M3MePeHUIT M 00eCIiedrBaeT J0ITOBPEMEHHbIIN CPOK CITY>KObl ITPHOOPA.

3aMePbl TeMIIEPATYPbl TPOM3BO/STCS KaK KasK/able 10 MUHYT 715 PacyeTa CPeIHEro 3HaYeHus / 4ac, Tak W U1l KaskKaoi
Ben4nHbl o6'beMa (Hanpumepr 10 nutpoB P CCCGkofe = 119) s noacyeTta BelMYKUHbI TETI0BOI SHEPTHU U

TIOKa3aHuil TUCTIIes.

JIoCTyIl K PACCYUTAHHLIM CPEIHUM 3Ha4YE€HUSIM TEMIIEPATYP BO3MOXKEH YePe3 aPXUBATOP JaHHLIX, OTU BeTUYUHbLI HA
JUCITIee He OTOOPAXKAIOTCS.

CreIHE4aCOBOE 3Ha4eHUE TEMIIePATYP PACCYUTLIBAETCSI HA OCHOBE 6 M3MEPEHMI, B TO BPEMS KaK CPeIHEMECSHHOE
3HaYeHHEe TEeMIIePaTyP PACCUMTLIBaeTCs Ha oCcHOBe 4032...4464 n3merenuii (6 u3mepeHnil X 24 yaca x 28...31 cyTkn).

1.4 Ws3mepreHue pacxoma

r—""""""”"”"”"”""”""”/”— n
1.4.1 OCHOBHO€E H3MePeHNe Pacxoa } aev |l
\
MmmynbcHble BXOIbI, UCTIONb3yeMble s 2 ® ® ® O - ! oL InF o \
OCHOBHBIX PACX0IOMEPOB, MOOK/TI0YAaEMbIX K b ﬁ 0O OF 1 ) L }
BLIYHCIIUTENTIO, MOT'YT, B 3aBUCUMOCTH OT _ O OF Ll @l SIG b }
BLIOPAHHOT'O TUTIA PACXOIOMEPOB, { |
KOJIMPOBATbLCS UK 1151 ObICTPLIX (CCC> \ }
[
100) wnu ans meannenHbix (CCC< 100) ® ® ® O L e - |
UMITYbCOB. B 060ux cry4asx ounbLTP 5 g % s | 1V T }
HI>KHIX 9aCTOT CJ'[CL[I/IT 3a ITyleHneM b # 0 O T 1 o o }
BO3MOXKHbLIX BUOPALIMIL, B TO BPEMSI KaK T |
‘ (650
MedrIeHHble UMITYIIbChI [ITYIAaTCs TIPU o __ _
[TOMOIIIU OUMbLTPA TTIPOTPAMMHOIO
o0OecrieyeHusl.
O PacxoooMePnl ¢ TPAH3UCTOPHBLIM BLIXOOOM
JIaTIMKOM UMITY/ILCOB B JaHHOM ClTydae OOLIYHO SIB/ISIETCS ONTORIEKTPOHHOE
COEAUHUTETbHOE YCTPOMCTBO C MoeBbIM TPaH3ucToPoM (FET) nmu TPaH3MCTOPHBIM BHIXOIOM,
KOTOPbIE MOAKITIoHaloTcs K KitemMaM 10 u 11 ans cyerduka Boasl V1 unm K KitemMam 69 1 11
s cderdnka Boasl V2. Tok yTedku TPaH3UCTOPA He AOMZKEH MPeBLmaTh 1 WA B PesKIMe
“OFPF’,nU cg B PEXKNME “ON" He mormxed neesbimath 0,5 B moctosHHOrO TOKA.
O PacxomomMerbl ¢ PerleliHbIM UMM FE€PKOHOBLIM KOHTAKTHLIM BLIXOJIOM
JTaTYMKOM UMITY/ILCOB B JaHHOM CITy4ae SIB/ISIETCS UM TEPKOHOBLIIT KOHTAKT, KOTOPLII
OOLIYHO YCTAHABIMBAETCS Ha KPbITbYaThie PACXOAOMEPHI MITH PacxomoMerhl Thra Woltmann
WM PereliHbIl BLIXOA MarHUTHO-MHAYKIIMOHHOIO PacxodoMePa. JJaHHble TUIMLI JaTYUKOB
HUMITY/1bCOB OOLIYHO UCTOMNb3YIOTCS ¢ MearieHHbIMU umnyibcamu (CCCkombl < 100).
Coemunenue (V1) 9: Kpachbiit  [10: 2Kenrblit | 11: Cunuii
Coemunenue (V2) 9: Kpachbiit | 69: 2Kentbiit | 11: Cunuii
O PacxomoMeprbl ¢ aKTMBHBIM UMITYTbCHBIM BBIXOIOM C TiutanneM ot MULTICAL®
J[TanHoe coeanHeHne UCTIONb3YETCS Kak AT yIIbTPa3BYKOBLIX pacxogomeroB KAMSTRUP
ULTRAFLOWE® I, Tak 1 Orist AIIeKTPOHHOTO ITPe0GPA30BaTels UMITY TbCOB TS KPbITbYaThIX
pacxornomMeproB TrromsBoactsa KAMSTRUP. [Totre6rienne utanus JaHHLIMI TPUOOPAME
YPE3BBLIYAIHO MallO M YYTEHO [TPU PaCcYeTe CPOKa CITyKObl GaTapeiiky ruranus MULTICAL®.
O PacxomoMePbl ¢ aKTUBHBLIM BLIXOAOM U COOCTBEHHLIM IUTaHUEM

Pacxomomerbl € aKTHBHLIM CUTHAITbHLIM BLIXOAOM MOACOSANHSIIOTCS KaK MOKa3aHO Ha PUCYHKE
4. YPoBeHb CUTHAIOB JOMKEH HaXOONTLCS B TPeenax Meskay 3,5 u 5 B. Borbinmit yroBeHb
CHUTHAITOB MOKET ObITh MOJKITIOYEH YePe3 TAaCCUBHbIN JeMUTeNb HATIPSIXK €HIS1, HATIPUMEP Ha

47 xOM/10 xOM 11P1 yPOBHE HarpsKeHns1 24 B.



1.4.2 JTomonHuuTenbLHOE U3MeEPEeHUE Pacxoja

K MULTICAL® Ill 66-R mMoryT GbIThb MTOAKITIO-
YeHbl 2 JOTOMMHUTE/TLHBIE PACXOO0OMEPa 1Sl
M3MePeHHs1 PacXoa MUTheBOI BObI M BObI HA
noarmTKy. [IBa MMITyTIbCHBLIX BXoaa, Bxono a u
Bxon 6, MOryT Mcrorns30BaThCsl Wd A1t
PACXOIOMEPOB C TPAH3UCTOPHBLIM BLIXOIOM, WITH
[I7151 PACXOIOMEPOB C F€PKOHOBLIM KOHTAKTHBLIM
BbIXOIOM, IIPU YCTIOBUM, YTO TOK YTEHKH Ha
BBIXOZIE He TIPeBbINaeT 1WA TIPH HamPsKeHnH 3,6

B nocrostHHOro TOKA.

Bonee noapob6nast nHoorMaLInst: CM. Pa3aer 6.3
- [IrorramMmuPOBaHIE UMITYTLCHBIX BXOIOB 1
MaKCHUMalTbHOTO PaCXOa.

1.5 Pacyer »HePruu U MOIIHOCTH

Pacyer »HEPrIM 1 MOIHOCTH BCeTrIa MPOMCXOINT Ha OCHOBE JaHHLIX PACXO[A, ITOMy4eHHbLIX OT PacxonoMera V1
(momcoeuHeHue K kitemMaM 9-10-11), He3aBMCUMO OT TOr'O, TI€ PACIIONOXKEH PACXOOOMEP - Ha IToJavye WK Ha BO3BPaTe.

Jris pacyeTa DHEPIMH U MOIIHOCTH UCIIONb3YIOTCS KOPPEKTHUPYIONINE ®aKTOPLI 13 TaGmuLbl JokTora CTykka “Tabellen
von Warmekoeffizienten fir Wasser als Warmetradgermed{lintuiia KosoonlMeHTOB TeMTOCOIePKaHMSI BOIIbI
KakK TEIITOHOCUTEITS).

1.6 Korrexklius MaccCHl

Korrekuns maccol

B perucrraTope JaHHBLIX POMCXO/MUT MTEPECHET CYMMAPHOIO 00 beMa BOMbI [M*] B Maccy [TOHH] B COOTBETCTBUH C
MPUBeIEHHON TaOuLel nepecyeTa.

Koppek1111s1 Macchl HCTIOMb3YETCS KaK TIPY [IOYaCOBOI, TaK U TTPU MECSYHO aPXUBalliN JaHHLIX 1 OXBaThIBaeT 06a
OCHOBHbLIX PacxogoMera V1 u V2.

e Kossorment CooTHOIleHNEe KOPPEKLINN
[°C] nepecyerta [TOHE/M?]
0 1.0000 Ecru racxogomer V1 3anporramMMiPoBaH /15 YCTAaHOBKHU B [TOaIONEM
10 0.9998 TPYOOITPOBO/IE, TO TEMIIEPATYyPa [MOJAYH NCIOIbL3YETCS A1 KOPPPEKIIMM MaCChl
0 0.9983 pacxomoMera V1, a TeMIiepaTyPa BO3BPaTa - /151 KOPPEKLIMI MAaCChl PACXOJOMEPA
V2.
30 0.9957
40 0.9923 U nao6oror, koraa pacxogomer V1 3arporraMMHUPOBAH /11 yCTAHOBKHY B
50 0.9881 06PaTHOM TPYOOITPOBO/IE, TO [r1s1 KOPPEKLINN MacChl V1 ncmomnb3yercs
60 0.9832 TeMIlePaTyPa BO3BPaTa, a st V2 - TeMIlepaTyPa Ioaaqi.
70 0.9777 CM. HUZKECTOSINYIO TabIuIy.
80 0.9717
%0 0.9651
100 0.9581 Homer mnrorrammuproBaHus - - ‘ ccC C/Vl‘ ‘C C CNZ‘
110 0.9505
120 0.9429 Pacrionoskere pacxomomera (V1)
130 0.9344
Tonaua(O6mmit c6poc ON)-[ L |————— b, [ teun
140 0.9258
150 0.9166 Bo3ssrar(O6mmit c6roc ON)- 7‘ teun || fow |
160 0.9073
170 0.8971 TMomaya(O6umit c6roc OFF)**‘ bow || teum |

Bossrat(O6mmii c6PoC OFF)— — t

return ‘ ‘ flow ‘

*15811-034/PeB.b1
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1.7 CyeT4yuK 4acoB »KCIUlyaTallud U pe3ePBHOe nuTtanue (back-up

TTput HOPMAITLHBIX YCITOBUSIX DKCITTYaTALNN OYHKINKA BLIMUCITUTES U BHYTPEHHNE YaChl CHAOKAIOTCS TTUTAHUEM OT
OCHOBHOT'O TTUTAHN BLIMUCITATENS, KOTOPLIM, 10 Bamemy BLIOOPY, MOZKeT OLITL MO0 OaTareiika, oo CeTeEBOE
nutanue 24 B neremenHoro/nocrossHioro toka i 230 B nepemenHoro Toka.

UNIDDA

IIru OTCYTCTBUM OCHOBHOI'O MUTAHMS BCTPOEHHAS! GaTaPesl PE3ePBHOIO MMUTAHUS baCk-UpHOHHeP)KI/IBaCT OYHKINN
4HaCoB Y KalIeHOaPA, a TaK2>K€ CIICOWT 3a COXPaHEHUEM ITPEICHETYNKA U QUiCk—‘-II/ICJ'[a. B rexxnme baCk-UpHa AUCIiiee
0TOOPAXKAETCS TONILKO aKKYMY/TMPOBAHHOE 3HA4Y€HUE SHEPTUM.

C4YeT4UK 4aCOB B DKCIUTyaTallul CYMMUPYET TO KOITUYECTBO 4aCOB, B T€YeHIE KOTOPLIX ObII0 MOOK/TIOYEHO
OCHOBHO€ MHTaHue - GaTapreiika Wil ceTb. IIPM OTCYTCTBUM OCHOBHOI'O NUTAHUs OT 10 CeKyHI A0 59 MUHYT, JaHHLIIT
HKCIITyaTaLMOHHbII Yac He 3aCYUTLIBAETCSL.

1.8 HMaoopMalHOHHBLIE KOOI

IIru HOPMaNBLHBLIX YCITOBUSIX DKCITyaTaluu, 6€3 BO3HUKHOBEHUS KAKUX-THG0 c60€eB B PA6OTE CUCTEMBI,
nuHooPMaLMOHHBIM KoaoM Gyaet 000 (Display Info = 000). [1pr BO3HUKHOBEHMH OIHOTO UM HECKOIbKUX 13
HUXKeTePeYHCIIEHHLIX CO0eB, THOOPMALIMOHHbLIE KOIbl CYMMUPYIOTCSI, U B BEPXHEM JIEBOM YIT1y AUCIIICS MOSIBIISICTCS
o60o3Hadenue “E”. 1115 nony4dennst JaHALIX 06 THOOPMALIMOHHLIX KOJaX HeOOXOINMO BLIOPAThL TPeOYeEMbIE
MHOOPMALIMOHHbIE KOAbI B KOoHourypauuu >l <, (cM. pazgen 6.4). MHooPMaLIMOHHBIN KO AUCIIIIES. ®UKCUPYETCS B
MaMSITH CYETYMKA U YCTAHAB/IMBAETCS B HYITEBOE MOMOXKeEHNE KaK yKasaHo B pasaerie 1.9. “Oyukimn co6poca’”.

MNHoormallMOHHBI KO MOYaCOBOM aPXMBALIMM YCTAHAB/IMBAETCS B Hy/IeBOE IMOMTOXKEHNE aBTOMaTHYeCKN. Pe3ynbTaT
MHOOPMALIMOHHOTO KO/J1a MT0YaCOBOM aPXMBaLMM JOCTYIIEH TOMLKO IIPY PacIiedyaTKe aPXMBa [M0YaCOBLIX JaHHLIX, ITPU
9TOM COCTOSIHIE PAOOTHI CUETHHKA [MPOBEPSIETCS C YaCOBLIM HHTEPBAIOM. MIHOOPMALIMOHHLII KO MOYaCOBOI
aPXMBaLlMM He 3aBUCUT OT KoHourypraumn >l <, kox >016< neiictByeT TonbKO Koraa koasl >CCC< pacxoaomeros V1
1 V2 NAeHTUYHBI.

Info -movacosas | Info - Jucrie#t | Ormcanue
PETUCTPALIHS

+001 OTC\/TCTBI/IC OCHOBHOTO [WTaHus1, GaTaPeiiku Wl ceTu, Gorbiie yem 10 CEKYHI B T€YE€HUE [JaHHOTIO
qaca.

+002 HHooPMalIMOHHbIIT KO HEUCIPABHOCTH PacxoaoMePa (V1) MosABIIsAeTCs PU OTCYTCTBUM MHTETPALIMOHHbIX
UMITY/ILCOB *) B TedyeHue 48 4acoB, [PU Pa3HULIE TeMIlePaTyPhl Bbilie 20°C.

+004 +004 TemriepaTypa BO3BPaTa B TeYEHUH KAK MUHUMYM 15 MUHYT Gbirta Huxke 0°C wiu Bbie 165°C, 4To
SIBIISIETCS CIIE[ICTBMEM KOPOTKOI'O 3aMblKaHus JaT4YHMKa BO3BPaTa MM ero oGPbIBa.

+008 +008 TemrneraTypa Mojga4du B TedeHue Kak MUHUMYM 15 MuHyT Gbila HuxKe 0°C wim Bbiie 165°C, 4To
SIBITSICTCS CIeICTBMEM KOPOTKOI'O 3aMbIKaHUs JaT4YrKa rnoJavyu Uik ero OOPLIBA.

+016 Curnal1 c60s1 PETUCTPUPYETCsI B [I04ACOBOIT aPXUBALIMH, €C/1M PA3HHULIA MEXK/Y [BYMs OCHOBHBLIMU
PACXOIOMEPaMH [1PEBbINIACT 3allPOIPAMMHPOBAHHYIO TPaHHLy CHrHaiia cGost >AL<. Curnai c6os
JIEVICTBYET TOMbLKO eciin o6a >CCC< - Koaa MWIEHTUYHbI.

+128 TreGyeTcs 3aMeHa GaTapen MUTaHusl. JTaHHbI HHOOPAMLIMOHHLIN KO/ TIOSIBITSIETCS TIPUMEPHO Yepe3 8
J1eT **) roclle yCTaHOBKHU cueT4drKa 4acoB. [1pu UCMonb3oBaHNMN CHETYHKA C CETEBbIM MIUTaHUEM KO
128 GesmeiicTBYyeT.

+256 Perucrparisi crimmkoM GOrbIIOro KOMMYecTBa UMIYTLCOB 06 beMa OCHOBHOTO pacxomaoMmera V 1, Goree
1 nnTerraumn *) B cekyHay. Heo6xomMo NPoBePUTL COOTBETCTBHUE PacxooMera 1 kKofa >CCC<.

*) 1 nrerrattiontibli nMiy/se = Ilpeacaerdnk x Huiyrmsc oobema #%*) BOSHHKHOBEHIE HHOOPMALIHOHHOIO Kodal28 o3Havaer HeoOXOMHMOCTh
CMeHbI OaTaPeriKi ITHTaHHA, TaK KaKk CPOK ee C/Ty K Obl ITPEBBICHIT 8 /1€T.
ITru ncnionb30BaHMN CYETYHUKA C TTIMTAHUEM OT 6aTtaPeliki, CPOK €€ CITy>KObl 3aBUCUT OT TTOAKITIOYEeHHbIX
pacxoaoMePoB. Heo6xonnmmo MeHSTb 6aTaPeliKy C MUHTEPBA/IOM, 3aBUCSIIIMM OT TUIIOB HCIIONb3YEMbIX PACXOIOMEPOB
1 UX KOJIMYEeCTBAa, KaK 9TO yKa3aHO B HUXKeCTosel Tabrmie.

PexomenayeMbiii KHTEPBAII CMEHLI GaTaren

Tumn ocHOBHOTO KonuyecrBo

EACUIGRE e EACAUINEENE et KoT-Bo 4acoB B BKCITyaTallH
ULTRAFLOWR® |1 2 4.5 40.000
ULTRAFLOW® || 1 6 52.000

Pacxonomer ¢
T€PKOHOBLIM 2 8 70.000
KOHTaKTOM

Pacxonomer ¢
TePKOHOBLIM 1 8 70.000
KOHTaKTOM

BosMoxxHOe NoakKTodeHre TOMOMHUTEILHBIX PACXOAOMEPOB 1S M3MEPEHHUS PACXOa TTUTHLEBOI BOOLI UM BOILI HA
MOAMUTKY TIOYTH HE BIIMAET HA MOTPEO/IEHUE MUTAHU CYeTYMKA U, Cl1eI0BATE/IbHO, Ha MUHTEPBA/I CMEHbLI OaTaren
MuTaHus:.



1.9 O®yukuun cbroca

MULTICAL® Il 66-R cra6xxeH oyHKLME cOPOCa,
KOTOPasi aKTMBUPYETCsI TTPUMEPHO 4epe3 10 ceKyHI
ToCITe TIOAKITIOYEHNsT OCHOBHOTO TTUTAHUS - CETH WITH
Garareiiku. OyHKLMs COPOCA aKTUBUPYETCsI TAKXKE TTPU
[TOMeEIEHNH KPBIIIKY BLIYUCITUTEIS HA OCHOBY,
coepPXKallyl0 UICTOYHUK TTUTaAHNUS.

OyuK1MsI c6POCA He OCYIIECTBILIET COPOC PETUCTPOB, a
TOIbLKO 3aIlyCKaeT OYHKINN BLIMUCITUTENS U CIeTYHKA
4acoB B BKCIITyaTalllu.

Ecnu oynkims c6roca KOMOUHUPYETCSI C aKTUBALIMEH
KHOIIOK, PAaCIO/IOXKEHHbIX Ha [TULIEBON MaHeu mpuoora,
TPOUCXOOUT COPOC UHOOPMALIMOHHBLIX KOAOB, CYETYUKA
4aCcoB, a TaK>Ke PETUCTPOB DHEPTUU U BOMIbI, KaK 9TO
MoKa3aHo B TaO/uLe:

ITPUMEP:

Odyukim c6roca

AKTUBUPYETCS

C6POC MHOOPMALIMOHHOT'O
Kona

ITraBas ruieBast KHOMKaA

COPOC cHeTYHMKA 9aCcOB

JTeBas nuiieBasi KHOMKa

CGOPOC PETUCTPOB DHEPIMU U
BObI *)

ITraBasi u reBasi KHOTIKU

*) COPOC PerviCTPOB DHEPIHI I BOIbI [IPOH3BOANTCA TO/IbKO B CHETYHKAX C
HomeroM rtrorrammipoBating PROG = 1-B-CCC-CCC nu 2-B-CCC-CCC.

L1 cyerdnkos ¢ Homepom riporprammirosaring PROG = 3-B-CCC-CCC u4-B-

CCC-CCC cOprachiBarOTCA TO/ILKO HHOOPMALIHOHHDIH KO H CIETYHK YaCOB.

ITpu ycTaHOBKE CHeTYMKa BO3HUK MHOOPMALMOHHLI KOO = 012. DTO COOTBETCTBYET OOPLIBY
JaT4YMKa TEMIIEPATYPLI, TaK KaK JaTYUKU ObIITU OTKITIOYEHb! 60osIblie 15-TH MUHYT.

IognnmuTe KPBIIIKY BbLIYUCITUTEITA. Hazxmute Ha TPABYI1O [TMLEBYIO KHOIIKY 1 IEP>KUTE €€ B
TaKOM TMO03KeHnu B Tedenue 10 CEKYH/I, OOJHOBPEMEHHO YCTAaHOBUB KPbIIIKY BLIYUC/IUTEI1A Ha

OCHOBaHueE.
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2. APXMBALMS U BLIBOO JAHHbLIX HA MEYATHOE YCTPONCTBO

MULTICALE® Ill 66-R ocHalieH aPXxuBaTOPOM JaHHbIX Ha Gaze EEPROM ¢ BLIXOIOM CEPUITHBIX JAHHBLIX U UX BLIBOIOM
Ha TTPUHTEP. Taknum 06Pa3oM, JaHHbIN BLIYUCIUTENb BLITOIHSET CPa3y TPU OYHKLNH: M3MEPEHIE TEIITOBOI DHEPTHH,
aPXyBalllsl JaHHLIX M UX PacliedaTka.

C IOMOIILIO ONTUYECKOr0 Pa3beMa, PACIIONOXKEHHOIO Ha JTULIEBOIT NTaHe N BLIMUCIIUTENLS, a TAKKe ONTUIECKOI
CUUTHIBAIONIE! [OMOBKY, TUIIOBOI HOMeP 66-99-102, MPUHTEPLI C CEPUITHOI MTePeavell JaHHLIX MOL'YT MOOK/TIOYATLCS
HETOCPEICTBEHHO K BLIYUCIIUTENTIO.

Ecrim BuiGrannbiit Bamu rprHTEP OCHalIeH 25-TH MOMIOCHBIM MITEKEPOM, TO /1Sl IlePeAavY JaHHbLIX NCTIONb3YeTCS
OITUYecKasi rorioBKa tuma 66-99-107 ¢ 25-TH MOMOCHBLIM ITEKEPOM.

TakuM CePUITHLIM ITPUHTEPOM MOKET, HATIPUMEP, OLITh ITPUHTEP EPSON LX300KO0TOPLIiT TOMTKEH OLITh HACTPOEH
clieayomuM o6Pa3oM:

DormMaT JaHHbIX 1200 Bon - 8 6UTOB JaHHBLIX - YETHOCTb OTCYTCTBYET
®oprMaT CUMBOMIOB 96 CUMBOITOB Ha CTPOKY (1 6oriee)

IIPy iPUMeHeHNN TIPUHTEPA C TIaPariiebHLIM HHTEPOEICOM JaHHLIX (HarPuMep Centronicy, Heo6X0oanMMo
TTOIKITIOY eHIEe CEPUITHO-TIAPallIeNIbHOIO KOHBEPTEPa, HaTlPMeP, Tiila Patton M-202 3 Maxxtro CVTSP21uroBoit
HoMep 59-20-067.

He 3a6ynbTe nmoakmo4dYuTh, nutanue 9 B
MOCTOSIHHOTO TOKa K aJalTePy.

2.1 IloyacoBas apxuBalUMsl JaHHBLIX

IIru nPOMECTBUM KA3KAOIO MOMTHOIO Yaca B BLIYUCIIUTEIIE MPOUCXOAUT aPXUBALIMS JAHHBIX, BKITIOYas CPEIHME
3HA4YeHUs TeMIIEPATyP IT0Ja4yy U BO3BPaTa, HaGMIOJAaBIIMXCS B TeUEHUH JaHHOro 4aca (cM. pasaen 1.3). [JanHble
M0YaCOBbLIX aPXUBALIMI1 COXPAHSIOTCS B PErUCTPe 06PaTHOrO MarasuHHoro tuma (FIFO), umeromuM Bo3MOXKHOCTb
Pa3MellleHNs JaHHbIX 3a 912 4yacoB, 4TO COOTBETCTBYET 38 CyTKaM.

Pacriedatka 1mo4acoBbIX aPXUBaLMil IPOUCXOONUT MPU HaKaTUK MPABOIl KHOITKM, PACIIONOXKEHHOI Ha TULIEBOI
raHernu npuoopa, J0 TeX I0P, TIoKa CTPerKa AUCIIes He OyIeT yKa3biBaTh Ha 3HA4YOK IPUHTEPA, a Ha JUCIIIeE He
nosieutcst o6o3HaveHune “002 PRT’. ITocne aToro Heo6XoaMMo HaxkaTb Ha 06€ KHOMKW OJTHOBPEMEHHO /151
aKTHBaLMN BCEX yKasaTellbHLIX CTPEIOK Ha AucIiiee. PacnevyaTka Mo4acoBbIX 3HAYEHUIT IPOUCXOONUT 3aTEM
aBTOMATUYECKHU.

NUMODAJ

[001] [dara | Dueprus V1-m3 V1-ToHH V2-Mm3 V2-tonn | tF-Cren | tR-Cren | Bxom-a | Bxon-b | IMowac. nHoo

[002] [ara | Dueprus V1-m3 V1-ToHH V2-m3 | V2-tonn | tF-Cren | tR-Cren | Bxom-a | Bxon-b | IMouac. unoo

[NNN] HaTa‘ Dueprus | VI-M3 ‘ V1-ToHH ‘ V2-m3 ‘VZ-TOHH‘ tF-Cren ‘ tR-Cren ‘ Bxon-a ‘ Bxon-b ‘l'loqac. VHOO

[911] [Hara | Dueprus V1-m3 V1-ToHH V2-m3 | V2-tonn | tF-Cren | tR-Cren | Bxom-a | Bxon-b | IMouac. unoo

[912] [data | Duerrus | VI1-m3 V1-ToHH V2-m® | V2-tonn | tF-Cren | tR-Cren | Bxom-a | Bxon-b | Iowac. nnoo




2.2 Mecg4yHad apxuBalus JaHHBLIX

3a 1 4ac [0 ucTeveHus Ka>kI0ro Mecsia MPOUCXOANT aPXHBaLIUs JaHHbLIX, BKITI049as CPCOHNE 3HAYCHUA TEMIICPATYP
oJa4vun 1 BO3BPaTa, HaOMOOABIIMXCS B T€YEHUU JaHHOTO MecCsla, 1 OCHOBAHHbIX Ha CPEIHUX I109aCOBbLIX 3HAYCHUAX

TeMIepaTyP, (cM. pasden 1.3). MecsdHble aPXUBaLIMK XPaHSTCS B PETUCTPE 06PaTHOTO MarasunHoro tuna (FIFO),

MMEIONNM BO3MOXKHOCTDL PasMelleHns JaHHLIX 3a 14 MecsLeB.

PacrieyaTtka MeCsYHbLIX aPXUBaLIUil [IPOMCXOOUT ITyTeM HaXKaTusl MPABOI KHOIKU, PACIIONIOXKEHHON Ha JTULIEBOI

MaHeny npubora, 10 TeX IOP, TIOKa CTPElTKa Ha JUCITIee He OyOeT yKa3biBaTb Ha 3HAYOK IIPUHTEPA, U Ha OUCIIIIee He
nokazketcs o6oszHadenne “001 PRT’. ITocrie aToro Haxknmaliotcst o6e NileBble KHOMKHY 0 MOsIBIIEHUS BCEX
yKa3zaTelbHbIX CTPEIIOK Ha JUCIIIee, PacrieyaTka JaHHbLIX MPOUCXOOUT 3aTeM aBTOMaTHYeCKU.

[001] | Hara | Dueprusa | V1-M® | V1-TomH | V2-M3 V2-tonH | tF-Cpen | tR-Cprer | Bxom-a | Bxorb | Unoo | Yacs
[002] | dara | Duepruss | V1-M® | V1-TOHH V2-m3 V2-tonH | tF-Cpen | tR-Cren | Bxoma | Bxom-b | Moo | Hacwr
[NNN] ‘ Hata ‘ Duerrust | V1-m3 ‘ V/1-Tonn ‘ V2-m3 ‘ V2 -TOHH ‘ tF-Cren ‘ tR-CPe}Z[‘ Bxor-a ‘ Bxor-b ‘ HH(DO‘ YHacwr
[013] | Hdara | Dueprwsi | V1-M® | V1-Tomm | V2-m3 | V2-tTomH | tF-Cpen | tR-Cren | Bxom-a | Bxomrb | UHoo | Yack!
[014] | dara | Dueprust | V1-M® | V1-Tonn | V2-M° V2-tonH | tF-Cpen | tR-Cpen | Bxon-a | Bxom-b | MHoo | Yacs!
CokrameHue Omnvicanue

H'dT'd TeKyIIl'dﬂ JaTta aPXMBUPOBaAHUS JaHHbLIX

DHePrus AKKVMYJ_[VIPOB'AHHOC 3Ha4Y€eHHE TEITTOBOM DHEPIMU

V1-m3 AKKYMYITMPOBaHHbII1 06 beM Togavu

V 1-tonn AKKYMYITHPOBAHHASI MACCa MOMAYH

V2-m3 AKKYMYITMPOBaHHbLII1 06 beM BO3BPaTa

V 2-ToHH AKKYMYITUPOBAHHASI MACCa BO3BPATA

tF-Crem. CprenHsAA TemIlepaTyPa Iofavdu

tR-Crep. CpenHss TeMIleraTyPa BO3BPaTa

Bxon a JTOMOMHUTENMBHbBIN PACXOIOMEP Ha BXOJIE a,

aKKYMYTHPOBAHHOE 3HAY €HIE
Bxon b JTOMOMHUTELHBIN PACXOIOMEP Ha BXOrIe 6,
aKKYMYTUPOBAHHOE 3HAY €HUE

ITovac. uaoO Tekyuit THEOPMALIMOHHbII KOJI, TOYaCOBOM

HNuoo HNHoorPMallMOHHbIE KOl (CM. Pa3aen 1.8)

Yacwi CHYeT4YUK YacoB BKCIITyaTalnn
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2.3 CyutblBaHUEe OaHHLIX C MTOMOIIbLIO ONTUYE€CKOU T'OTIOBKU <
Q

B nuxHeM r1eBoM yrity rutieBoit manern MULTICAL® [l pacrionozKeH ONTHYeCcKuil MHOPA-KPACHBI [TPUEMHIK/ (73
MepPeIaTINK, COOTBETCTBYIIOmMIT TPe6oBaHusM ctataarta EN61107 s cauThIBaHNMS JaHHBLIX NCTIOIbL3YETCS §=

CTaHOaPTHAS OIITUYECKasl TOITOBKa C
MOCTOSITHHLIM MarHUTOM THra 66-99-102.

ITrorrammuPOBaHIE KOITMYECTBA HUMITYJILCOB,
PACIIONOXKEHUS PACXOIOMEPA U BLIOOP €IMHULL
W3MEPCHUS CYMMAPHOI'O KOJITMY€CTBa DHEPTMU
MOXKET, TaKUM 00Pa30M, MTPOU3BOANUTLCS C
MOMOIILIO ONTUYECKOI FOTOBKU. 3aMeTbTe, YTO
AT UBMEHCHMA DTUX IOPUINYCCKNX JaHHbLIX
TPeOYETCS HAlTOXKEHHE CIelnaIbHOM
MePEMbIYKHU 10 Ha4dalla [TPOrPaMMHUPOBaHI .

0

T'onoBka ans cuuTbiBaHUS JaHHBIX 66-99-102
nrousBoacTea KAMSTRUP moxxer
MOAK/TI0YaTbCSl KaK K PYYHOMY TEPMUHAITY
MULTITERM Ill, Tak 1 K cTaHAaPTHOMY KOMITLIOTEPY, COBMeCcTUMOMY C IBM, mon
Windows3.11 urmu WIN95.

RXD |Receive data

TXD | Transmit data

DTR |Data Terminal Ready

a|bh|lw | N

SG | Signal Ground

HO]’IOJ’IHI/ITCHBHVIO UHOOPMALINIO OTHOCUTETHLHO OYHKIINIT PYYHOI'O TEPMHUHAITIA U
MPOTPAMMHOI0 O6ecTiedeHns A1 KOMITbIoTePa Bbl MOZKeTe HaliTH B JOKYMEHTaLNWH I10:

MULTITERM Il Tunosoit HoMeP 66-99-100

TTrorrammnoe o6ecrievennie ars KOMIIbIOTePa Tunosoit Homer 66-99-203

2.4 Ileregada maHHBLIX 4YePe3 COeUHUTEIbLHOE OHUIILE

B coenunurenbuoe aauie MULTICAL® 1l MOryT 6GbITb YCTAHOBITEHBI PA3TAYHbIE KOMMYHUKALIMOHHbIE MOIY/TH,
HarPuMeP, "BXod JaHHbLIX 1 UMITYTbCHbBI BXOA” UMK “BbIX0OO JaHHBLIX 1 UMITY/ILCHBIN BbIXoa””. Pa3mernbl JaHHbIX B
000HX ClTy4yasx WIEHTUYHLI U, KPOME BTOI0, UMEIOT ralbBaHNYeCKYIO Pa3BSI3KY C IIOMOIILIO ONTO-3/1€KTPOHHOIO
YCTPOICTBA.

C nomoribio Moay/ieil "Bxoa JaHHLIX 1 UMITYTLCHLIN BX0A™ 1 "BLIX0OA AaHHLIX ¥ UMITY/ILCHBIN BLIXOO MOZKHO
Ha/1a/IuTh MOCTOSIHHYIO CBSI3b CO MITEKEPOM /151 BHENHETO CYUTHIBaHW S JaHHbIX (CM. Gronory E40 999),
KOMITLIOTEPOM WM IPYTUM MHTePoeiicoM RS232 [Tpu npsIMOM MOAKITIOY€HUH K KOMITLIOTEPY CIIeAyeT MOCTPOUTL
SITEKTPUHYECKYIO Lielb, TaK Kak MOPT AaHHbIX MULTICAL® [l umeeT macCUBHYIO M30IIALMIO, CM. CXEMY HIXKE.

62 DATA CoenuHenvie Mmexay cepuitibiv COM-mopTom

63 REQ komribiotera 1 MULTICAL® 111.
64 GND

Yka3zanne kitemMm otaHocutcst K COM-TiorTy co
CTaHOAPTHLIM 9-TU MOMOCHBLIM liTekeroM D-Suh

Brown

Tnriosori Homep 66-99-105 TuroBoii Homep 66-99-106

Ka6emnb JaHAbBIX CO BCTPOEHHBLIM aganToroM RS-232 Ka6emnb naHAbIX co BCTPOEHHBIM aganToroM RS-2328
B Kopmyce D-Sub nocraBsrisieTcst ¢ 3-TMOMOCHbIM KopItyce D-Suh mocraBiseTcsi ¢ BXOAHLIM KaGerneM C
IITEKEPOM. yIarneHHOl W30TIsLNeN.



2.4.1 IllTeker ams BHeMHETro CYUTLIBAHUS HaHHLIX

-~ N
IllTekep orist CYNTLIBAHUS JaHHLIX TTPOU3BOACTBA O O
KAMSTRUP, nregnazHayeHHbI 151 BHENIHETO
MOHTaXKa, MOXKET ObITh TIPUCOEIUHEH K
MULTICAL® I1l criemyioniv oGpasom: [(BH-64
—03
-062
64 |GND GREEN L O O )
63 |REQUEST |WHITE
62 |DATA BROWN IlTexepr aArsl BHEMHETO

MOHTaxa, THUIIOBOII HOMeEP
65-61-894, ¢ 25-tu
METPOBLIM KalelleM.

ITpununn OencTBUS

Korma noaxmodeHHoe cYuThiBaloliee yCTpoitcTBo, HarpuMep T1K, nocbitaer orpeneriennsiit sarmroc, MULTICAL® I
B OTBET IOChINIaeT MOCIeA0BaTe/IbHOCTh JaHHKLIX YePe3 1-2 ceKyHObl MocsIe MPrema 3arpoca. [1pu cuuthiBaHnN
mauHbX MULTICAL® [l ucrornb3yiores criefyiolme KOMMYHUKALMOHHbIE YCTAHOBKHU [Tl BCEX
TOCIeI0BaTETbHOCTEN JaHHBIX, 32 UCKITIOYEHUEeM aPXUBHbLIX OaHHLIX (/# 6 u /# 7):

300/1200 bon 1 CtarroBulit 6ur 7 BUTOB maHHBLIX TTonoxwurenbHas yetHoCTb 1 CTON GUT

KoMMyHHKalIMOHHbIE YCTAHOBKM U151 aPXUBHBLIX IAHHBLIX (/# 6 1 /# 7) IPUMEHSIOT 8 CTaPTOBLIX OUTOB G€3 YETHOCTH,
YTO [efaeT BO3MOXKHbBIM MePelady a/lbTePHATUBHLIX 0003HAYCHHI, HATIPMMEP T0-PYCCKH:

300/1200 bon 1 CtarroBulit 6ur 8 BUTOB maHHBLIX YeTHOCTb OTCYTCTBYET 1 Crom 6ur

3arpoc O #6 1 #7 OYHKUMOHUPYET C 0O0EUMU
KOMMYHHMKALUUMOHHBIMU YCTaHOBKaMH.

OGo3na4yeHus

2.5 TlocnenoBaTelbHOCTH MaHHBIX UNITL | kBu, MBu, TZIx i oreyrersyior

UNIT2 M3 WM OTCYTCTBYIOT

C 1IoMoIIbIO ONTUYE€CKO T'OMTOBKU WM MOOYJ1s JaHHBIX,

HAXO[SIIUXCS B COSMHUTETLHOM [HUIIE, MOYKHO CYUTATh STX Start of text

Clieayomue 1mnocjieAoBaTe/IbHOCTU JaHHbIX: ETX End of text

BCC Block check character

LF Line Feed
IocrenoBaTeNbHOCTb JaHHLIX 3arnproca 61107 CR Carriage return
Dn OGo3Ha4denust ASCII

a) EN61107 CHUTBIBAHUE JAHHBLIX

Pa3men mexkny 3HavueHUEeM U €. U3M

->/?1CR LF [3060]

IlocrienoBaTenbHOCTL JaHHLIX B
MULTICAL® Il

<-/KAM O M C CR LF [30050]]

ITocnenoBaTenbHOCTL JaHHLIX U3

->ACKO000CRLF[30601) MULTICAL® 1lI

<-STX 0.0 (D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 ) [380/]
<-6.8(D7 D6 D5 D4 D3 D2 D1 * UNIT1) [3080/]]

<-6.26 (D7 D6 D5 D4 D3 D2 D1 * UNIT2) [3480/]
<-6.31(D7 D6 D5 D4 D3D2D1*h)! CRLF ETX BCC [3B0]]

99 9

- PacnonozkHeue 3ansToit B JaHHLIX 0603Ha4YaeTCs Kak .
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6)

r)

)

e)

d

OBLIYHBIE JAHHBIE I:
> [#1[300600]

UNIDDA

<- Duerrus, Boga, CyeT4nK 4acos, t, t, Dt, Momuoctb, Pacxon, ITukoBast
MOIITHOCTb/Pacxod, MHOOPMALIMOHHLIN KO

—  [1200B0/]
OBbIYHBIE JAHHBIE 2:
> [#2[30050[]

<- Howmep notpe6urerts, V1-M3, V2-m3, V1-tonn, V2-Tonn, Bxom-a,
Bxon-b, Homer rirorrammuroBaniist, Homep koHouryratmu, data

—  [1200B0]
CYUTBLIBAHUE JAHHBIX B 3ATIPOTPAMMUPOBAHHbBII IEHD:
> [ #3[30060/]

<- Howmer notpeburers, data cantbiBanus, Dueprus, Bona, TA2, TA3, Bxon-a, Bxon-b,
ITukoBasi MOIHOCTL/PACXO

— [1200B0]
CYUTBLIBAHUE JAHHBIX TTOBEPKU:
> [#4[30050[]

<- Buerrus, Cymma Quick, Dt-k-oaktop, Boma, Octatok Bomst 1, Octatok Bombi 2, t L.,
Homep rporraMMHPOBaHHSI

—  [1200B0/]
CUNUTLIBAHUE MECSIYHbBIX JAHHbBIX :
> [#5[300500]

< Howmep norpe6urerts, Jata cuutsiBaHus, DHeprus, Boma, TA2, TA3, Bxomo-a, Bxon-b,
ITukoBast MONHOCTL/PACXOd — ITo4gacoBble gJaHHbLIE

— [120050]

<- Hata canthiBanns, DHepris, Boma, TA2, TA3, Bxon-a, Bxoao-b,
ITukoBast MONHOCTL/PACXOI — 3a UCTEKIINIT MECSILT

<- Hata canthiBanns, DHepris, Boma, TA2, TA3, Bxon-a, Bxoao-b,
ITukoBast MONHOCTL/PACXOd — 3a ucrekmme 30 MecsieB

<- Iata cuuthiBanus, DHerrus, Boma, TA2, TA3, Bxon-a, Bxono-b,

ITukoBast MomHOCTL/PACXOI — 3a ucrekmmii 31 Mecs



CYUTBHIBAHUE TTOYACOBBIX JAHHBIX :
> [#6[30050[]
< MULTICAL® Il — [1200B0/]]

<- Howmer notpreGurers

< Hacrroiika neuntepa (HeracrneyatanHsie ESGKOILI)
<- CBOGOOHBIN TEKCT

< Emnnuiibr n3MereHus

< DakTOPLI MKATUPOBAHUS

[001] [Tara | Dueprus | V1-m3 V1-Tonn V2-m* | V2-toun | tF-Cren | tR-Cpen | Bxom-a | Bxon-b | Iouac. nHoo

[002] MHara | Dueprus | V1-m3 V1-toHH V2-m3 | V2-tonn | tF-Cren | tR-Cren | Bxom-a | Bxon-b | Iowac. nHoo

DHeprust

V1-m3 | V1-ToHH ‘ V2-m3 ‘VZ-TOHH

[NNN] Mara tF-Cpen | tR-Cren ‘ Bxom-a | Bxom-b ‘Hoqau HHOO

[911] Mara | Dueprns | V1-w® V1-ToHH V2-m3 | V2-tonn | tF-Cpen | tR-Cpen | Bxom-a | Bxom-b | Iouac. ntoo

[912] [Hara | Dueprus | V1-m3 V1-ToHH V2-m* | V2-tomn | tF-Cren | tR-Cren | Bxom-a | Bxom-b | Ilouac. nHeo

CYUTLIBAHUE MECAYHbLIX JAHHbIX :

> [#7[300500]

< MULTICAL® 11l —[120060/1]

<- Howmer notpreGurers

<- Hacrtroiika nruntera (HeracneyaTtanHbie ESCKOIbI)
<- CBOGOOHBIN TEKCT

<- Enunuiibl u3mereHus

< DakTOPLI MKATUPOBAHMS

[001] | Mara | Duerrust | V1-M3 | V1-tonn | V2-m3 | V2-toun | tF-Cren | tR-Cren | Bxon-a | Bxon-b | Moo | Yacs!

[002] | Mara | Dueprus | V1-m3 | V1-toun | V2-m3 | V2-tonn | tF-Cren | tR-Cren | Bxon-a | Bxon-b | Muoo | Yach

DHepriis V2-m3 tR-Cren | Bxom-a YHacst

Vi-m3 ‘ V1-Tonn

[NNN] ‘ [ata V2-ToHH ‘ tF-Crent

Bxon-b ‘ Hnoo

[013] | Mara | Dueprus | V1-M3 | V1-tonn | V2-m3 | V2-tonn | tF-Cren | tR-Cren | Bxon-a | Bxon-b | Moo | Yacs

[014] | data | Dueprus | V1-M3 | V1-tonn | V2-m® | V2-tonn | tF-Cren | tR-Cren | Bxon-a | Bxon-b | Moo | Yack

OBbIYHbIE JAHHBIE 8:
> [#8[30060]

< Howmep notpe6urers, TA2, TL2, TA3, TL3 Bxon-a, Bxon-b, Homep mrorrammrroBammis,
Howmer xononryranmm, aTta

— [1200 BAUD]
CHUTBLIBAHUE AOPECYEMbLIX JTAHHbLIX :
> /#A AP 300 BOO (AIP: 1-127 IBOMYHDBIN, Bcerna Harrasrsercs Ha anp=0)

<- Howmer nore6utens, DHerrus, Boma, Cuerynk Yacos, Bxon-a, Bxon-b, TA2, TA3,
Moo, Anrec

— [1200B07]

> |5811-034/PeB.b1



2.6 Ilpumepr mrorraMMHOTO oOecriedyeHUs /1 KOMIbIOTePA O Mepedadu OaHHbLIX

ITru niepemave manHbX oT MULTICAL® (1] Ha KOMIILIOTEP, /i€ 3arTOKeHbl APYrHe CIIEHUaTbHO Pa3paGOTaHHbIE
MOJTb30BaTeeM IPOrPaMMbl, HEOOXOAUMO adalTHPOBATh MPOrPAMHOE OGeCredeHre KOMITLIOTEPa.

Bce nocnenoBaTenbHOCTH IaHHBIX, 32 UCKITIOHEHUEM
CTPOKU JaHHLIX ~a)”, He COAeP>KAT HY eQNHULL N3MEPEHIS],
HU PACIIONOXKeHUs 3arsaToil. MHooPMalis 0 HUX — CM.
Tabnuuy CCC-KoOoB, NPOMBeAEHHLIX B HACTOSIIIEM
PYKOBO/ICTBE.

Bce mansble, nocbliiaemble KoMibioteroM Ha MULTICAL®
111, mon>kHbI HaMPaBIATLCS cO cKoPOoCThIO 300 boxa, B TO
BPeMs KaK JaHHbIE, NAYIINE OT BLIYHUCINTENS K KOMILIOTEPY
— ¢ 1200 Boa. HizkeykazaHHble MPUMEPHI [TOKA3LIBAIOT KaK
CrieyeT UCMOMNb30BaTh JAaHHYIO OYHKLMIO.

CraHgaPTHLIN KOMITLIOTEP, COBMecTUMYII ¢ IBM, o6nmagaiommii crieyomuMy IMPOrPAMMHBIMHI KOJAaMHU, HAITPaBUT
3anproc 1o O6udabLIM JanHLIM #1 ¢ 300 boa n nony4ut gannsie ¢ 1200 boa.

MSComm1.Settings = "300,E,7,2"

MSComm1.Output="/#1"

Delay (10) ‘Wait to clear output buffer’

MSComm1.Settings = "1200,E,7,2”

Temp = MSComml1.Input
C 1IoMOIIIbIO JaHHBLIX ITPOTPAMMHBLIX KOAOB HAITPABIISCTCS 3aIIPOC MO IM0YaCOBLIM dJaHHbIM ¢ 300 BOH, JaHHbIE
MPUHUMAIOTCS1 CO CKOPOCThIO 1200 Bom.

MSComm1.Settings = "300,E,7,2"
MSComm1.Output="/#6"

Delay (10) 'Wait to clear output buffer’
MSComm1.Settings = "1200,N,8,2"

Temp = MSComml1.Input

3. INTPOI'PAMMUPOBAHUE

Bce nrorrammuryemMble oyHKLNAN BLIMUCIIATENS, YKa3aHHbIE B pazderie 5, NP HeOOXOOUMOCTH MOTYT ObLITb N3MEHEHI
TernocHab>Kalolnel UM MOHTa>KHOI OPraHu3aLuer.

OG6oryaoBaHue A1 TPOrPAMMUPOBAHHS BLIYUCITUTENSI COCTOUT U3 TTPOrPaMMHOI0 obecniedenns Windows 3.11 /
WIN95, Tunonoii HoMmepP 66-99-203, KOTOPOE yCTaHABIMBAETCS HA COBMeCTUMbII ¢ IBM cTanmapTHbIil KoMIbioTer PC
486vnu Pentium.

KommyHuKammst Mex/1y KOMIbIOTEPOM U CHETYMKOM ITPOUCXOONUT Y€EPE3 OOUH U3 CEPUITHBIX KOMMYHHUKALIMOHHBLIX
roptoB Komrbiorera, COM 1 urmu COM 2, umu rpu TIOMOIIM ONTUYECKO CYUTLIBAIONIEN TOITOBKU 66-99-102, KoTOPast
yCTaHaBMUBAETCS Ha TULIEBYIO MaHeNb BLIYUCIUTENS. [IPyruM crioco60M repeaady JaHHbLIX MOXKET ObITh [TM60
OCHOBaHHMe A/1s1 MPOrPAMMMPOBAHISI, TUTIOBOI HOMeP 79-64-406, mu6o o6orydoBaHne A1 MTOBEPKH Tuma 66-99-280.

Howmepr rrorrammvuroBanuist Borauciutens A-B-CCC-CCCcomePKUT IoPUANYECKIE U3MEPUTENbHBLIE JaHHLIE, [TOTOMY
€ro M3MeHeHNe MOKET OCYIIECTBIATLCS TOMbKO ITPU OTKPLITOM ITPOrPAMMHOM 3aMKe. [T M3MeHeH! s OCTalTbHbIX
JaHHLIX OTKPLITHE 3aMKa He TPeOYyeTCSI.

Bornee noaro6HO 0 ®yYHKUUAX MNPOTPAMMHOTO
obGecrnedyennsa ckaszaHo B “PykoBoAcCTBe IO
IKCIyatauun, 66-99-203”.

NUMODAJ



4. THUIIOBON HOMEP

MULTICAL® Ill 66-R MOXKeT IOCTaBTATHCA B HECKOMbKUX ®YHKIIMOHAILHBIX BAPUAHTAX - C Pa3/IMYHbIMU
MOAK/TI0YaeMbIMI MOOY/ISIMH, C Pa3MMYHLIM ITUTAHUEM U JaTYHMKaMU TEMIIEPATYPLl. THUIIOBOIT HOMEP CHETINKA
HeoOX0aNM A/1s1 OLICTPOrO M TOYHOT'O OMNMCAHUS UMEHHO TOTO BaPMaHTa CYETYMKa, KOTOPLIIT BaM HeoOXxoanMm.

BN EENS

Tunosoit HOMeP 66-R

ITonkniovyaembie Moayau OTCyTCTBYET

Bxon naHHBIX 1 UMITYTbCHBII BXOI
Bbixoa gaHHLIX W UMITYTbCHbII BLIXO

YHuBePCalbHbII MOAEM C UMITY/TbCHBIM BXOIOM

Moaynu nutaHus OTCYTCTBYET

JIutueBas Gatareiika, D-sr1emeHT
230 BAC
24 BAC/DC

(=[] <]

Pt500 Jatyuku TemreraTyPbl OTCYTCTBYIOT:

ITara JaT4MKOB C ruMb3amu, 1.5 M kaberb

[Tara JaT4uKOB C ruMb3amu, 3.0 M Kaberb

[Tara KOPOTKMX JaTYUKOB IMPSIMOI'O MOAKTIOYEeHHUS, 1.5 M K-
[TaPa KOPOTKHMX JaTYMKOB MPSIMOTO MoAK/To4eHus, 3.0 M k-

[Tara gaT4uKoB C ruiib3aMu, 5 M kabernb

[Tara gaT4uKOB C rub3amu, 10 M kabGerb

V1 TIreoGra3oBaTellb UMITYIbCOB J171s1 PACXOIOMEPOB C T'€PKOHOBLIM KOHTaKTOM

B xommnekre ¢ 1mr. ULTRAFLOWE® I

Hydrometer nreoGra3oBatenb UMITYTLCOB, 2.5 M Kaberb

Kon nocraBku (onrenensercs KAMSTRUP) XXX

% |5811-034/PeB.b1




5. HHPOI'PAMMUMUPOBAHHUE U KOHOUT'YPALM A

5.1 PROG, CONFIG

CONFIG DDD-E-FF-GG-II,

HACTPOM IUCIIIES U T..

A-B-CCC-CCC
P ROG IOPUINYECKHUE

W3MEPUTEIILHBLIE [TAHHBIE

5.2 Howmer nirorrammuroBanus, A-B-CCC-CCC

Homer mnporpamMmupPoBaHuUS

Pacnonoxenne pacxomomera Ilomaya (OGmuit c6roc ON)

O6ratka (O6muit c6roc ON)

[Togaya (O6mwuii c6roc OFF)

BEERNENE

O6ratka (O6muit c6roc OFF)

EnuHulibl u3MepeHust I'Ix
KBty
MBT4
I'kan

Jocc |- lcoc

Kon pacxomomera - V1

Kon racxomomera - V2

Kombl >CCC< gnng V1 u V2 Bcerga MIEHTUYHL TTPU
IMOCTaBKe CYeTYHKa C OUPMLI-M3roToBHUTENs. C
IMOMOIIbLIO MPOTPAMMHOrO 06€ecIiedYeHns] BO3MOXKEH
BLIGOP Pa3MYHLIX KogoB >CCC< ang V1 u V2.

NUMODAJ



5.3 Ta6nuua komoB CCC st MULTICAL® 1l 66-R (000 - 128)

KonnyectBo mecsaTUYHbIX 3HAKOB Ha AMUCIIIEe

CCCno. |IIrencuerduk | DakTor kB4 |MBty |TIx | M3 nfa |m34 (KBt | MBT | m/umm. uvin/m [ QN Tum
Pacxoia T'xam
000 10 3072 3 2 2 2 3 1 1 1-3.5
001 4 7680 3 2 2 2 3 25 0.4 1.5-6
002 1 3072 3 2 2 1 2 10 0.1 2.5-30
003 1 7680 2 2 1 1 2 25 0.04 6-60
004 10 3072 2 1 1 1 2 10 0.1 2.5-30
005 10 7680 1 1 0 1 2 25 0.04 60-600
006 1 3072 2 1 1 0 1 100 0.01 25-300
007 1 7680 1 1 0 0 1 250 0.004 |60-600
008 1 30720 1 0 0 0 1 1000 0.001 |250-3000
009 28 1097 0 3 2 2 2 3 0.357 2.8000 (1.5 Brunata
108 1403 219 0 3 2 2 0 1 0.007128 140.3 |0.6 GWF/Un
109 957 321 0 3 2 2 0 1 0.010449 95.7 1.0 GWF/Un
110 646 476 0 3 2 2 0 1 0.015479 64.6 1.5 GWF
111 404 760 0 3 2 2 0 1 0.024752 40.4 15 HM
2.5 GWF/Un
112 502 612 0 3 2 2 0 1 0.01992 50.2 1.5 GWF/
2.5*% MTW
113 2350 1307 2 1 1 0 1 0.042553 23.5 35 GWF/
6* MTW
114 712 4315 2 1 1 0 1 0.14044 7.12 10 GWF/
15* MTW
115 757 406 0 3 2 2 0 1 0.01321 75.7 1.0* GWF
116 3000 102 0 3 2 2 0 1 0.00333 300.0 |0.6* GWF
0.6 UF 11
117 269 1142 0 3 2 2 0 1 0.037174 26.9 15 Brunata
118 665 462 0 3 2 2 0 1 0.015037 66.5 15 Aquastar
119 1000 307 0 3 2 2 0 1 0.01 100.0 |0.6 HM
0.75...1.5 |UF I/UFII
120 1000 3072 2 1 1 0 1 0.1 10.0 15 UF I
25 UF I
121 294 1045 0 3 2 2 0 1 0.034013 29.4
122 1668 184 0 3 2 2 0 1 0.005995 166.8 |0.6 HM
123 864 356 0 3 2 2 0 1 0.011574 86.4 0.75 HM
1*
124 522 589 0 3 2 2 0 1 0.019157 52.2 25 CG
1.5* HM
125 607 506 0 3 2 2 0 1 0.016475 60.7 1.5 HM
l*
1.5*
126 420 731 0 3 2 2 0 1 0.023809 42.0 1,0 CG
2.5*% HM
127 2982 1030 2 1 1 0 1 0.033534 29.82 (25 HM
3.5*
128 2424 1267 2 1 1 0 1 0.041254 24.24 | 3.5* HM

OXX MenneHnsle UMITYIbLCHI

1XX  BuicTPble UMITYILCHI

&S/5811-034/PeB.B1
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5.4 Ta6nuua kogoB CCC mist MULTICAL® Il 66-R (129 - 172)

KoIm4ecTBo NeCATHHHLIX 3HAKOB Ha TUCIIICe
CCCno. |TIrencyeraxk |®@aktor |kBrta (MBta |TOx |M3 nfa |mMa | kBt [MBT | nfmm. /a1 | Qn Tun
Pacxoma Tkan
129 1854 1657 2 1 1 0 1 0.053937 18.54 | 6* HM
130 770 3990 2 1 1 0 1 0.12987 7.7 10* HM
131 700 4389 2 1 1 0 1 0.14285 7.0 15* HM
132 365 841 0 3 2 2 0 1 0.027322 36.54 |25 Wehrle
133 604 508 0 3 2 2 0 1 0.016537 60.47 |15 Wehrle
134 1230 250 0 3 2 2 0 1 0.008126 123.05 (0.6 Wehrle
135 1600 1920 2 1 1 0 1 0.0625 16.0 10* HM
136 500 614 0 3 2 2 0 1 0.02 50 25 UFII
3 UF |
137 2500 1229 2 1 1 0 1 0.04 25 6 UF I/l
10 UF 11
139 256 1200 0 3 2 2 0 1 0.03906 25.6 15 GWF/IVG
25
140 1280 2400 2 1 1 0 1 0.078125 12.8 35 GWF/IVG
5.0
141 1140 2695 2 1 1 0 1 0.087719 114 6 GWF/IVG
142 400 768 2 1 1 2 3 0.25 4 10 GWF/IVG
143 320 960 2 1 1 2 3 0.3125 3.2 10 GWF/IVG
15
144 1280 2400 1 0 0 2 3 0.78125 1.28 25 GWF/IVG
40
145 640 4800 1 0 0 2 3 1.5625 0.64 60 GWF/IVG
146 128 24000 1 0 0 2 3 7.8125 0.128 |125 GWF/IVG
147 1000 3072 1 0 0 2 3 1 1 18...75 Sonocal
150...250 UF 11
148 400 7680 1 0 0 2 3 25 0.4 120...300 Sonocal
151 5000 614 2 1 1 0 1 0.02 50 3 UF 11
35
152 1194 2573 2 1 1 0 1 0.083752 11.94 |10 GWF/H2
153 1014 3030 2 1 1 0 1 0.098619 10.14 |15 GWF/H2
156 594 517 3 2 2 0 1 0.016835 59.4 15 Metron
157 3764 816 2 1 1 0 1 0.0265675 |37.64 |25 Metron
158 5000 614 1 0 0 2 0 0.2 5 40 UF 11
163 1224 251 0 3 2 2 0 1 0.00817 122.4 |0.6/1.0 GWF/U2
164 852 360 0 3 2 2 0 1 0,01173 85.24 |15 GWF/U2
165 599 513 0 3 2 2 0 1 0,01669 59.92 |25 GWF/U2
166 1000 3072 0 x10 |x10 1 2 10 0.1 450...1200 | Sonocal
"149"
< 2500 UF 11
167 200 15360 0 x10 |x10 1 2 50 0.02 1800 Sonocal
2400 "150"
3000
168 449 6848 2 1 1 0 1 0.2229 4,486 |15/25 HM/WS
169 1386 2216 1 0 0 2 0 0.7215 1.386 |40 HM/WS
170 2500 1229 1 0 0 2 3 04 25 60...100 UF 11
171 4000 768 0 x10 |x10 1 2 25 0.4 400 UF 11
172 2500 1229 0 x10 |x10 1 2 4 0.25 600..1000 |[UFII

NUMODAJ
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6. CONFIG, DD-E-FF-GG-III

6.1 >DD< Konouryraliug mokaszaHUil AUCIIIES

Ha mucriree MULTICAL® [l 66-R, 06b14HO
0TOGPAXKAETCS aKKYMYIIMPOBAHHOE 3HAYEHHUE
Ter1oBoi »Hepruu. I1py HaxKaTUM MTPABOI WUITH
EBOI1 KHOTIOK, PACITONOXKEHHbLIX Ha ITULIEBOI
naHery 1mpo6oPa, Ha JUCTIIEN MOXKHO BbIBECTH
Crieflyioline OCHOBHbBIE 1 JOTOITHUTETbHbIE

TIoKa3aHu:.

Kon >DD<HacTpauBaeTcsi C TIOMOIILIO
KOMIILIOTEPA U TTIPOIrPAMMHOT'O 06€eCIiey eHus
nromsBoacTBa KAMSTRUP. Takum o6ra3zoM, Ko
>DD< MoxeT 6bITh CBOOOIHO
1ePEIPOrPAMMUPOBAH TTPU HEOOXOIUMOCTH.

Kazxk gt koo DD MoXKeT MakCHUMYM COAEP>KaTh
22 nokazanus ! (DD=60...79 3apre3epPBUPOBaH /151

Inora/6ykBa =

)

MC 11l 66-R)

Bui6or aucrnines
IlerBOEe OcHOBHOE TOKa3aHue

IlerBOE momonHUTENLHOE
[oxKa3aHne

Benuynna
MHOOPMALIMOHHOTO KO/Ia
3aBUCHT OT
3arPOrPaMMIPOBaHHOIO >111<
koda. Cm. razgen 6.4

6.2 Konouryrauuss My/lIbTUTaPUOA

DD DD DD DD

OCHOBHBIE TIOKA3aHUS EQvHuIL 60 61 62 63
B3MEPEHHA/CHMBOI
DHerrst kWh-MWh-GJ-Gcal |1 1 1 1
Boma 1 m3-0m?3 2 2 2 2
Pacxon 1 I/h-m3/h 3 3 3 3
MormHocTs 1 kW-MW 4 4 4 4
ITukoBbIft Pacxos 1 /hP-m3p 5 5
TTukosast MomHOCTL 1 kWP-MWP 5 5
Boma 2 m3-0m?3 6 6
Pacxon 2 I/h-m3/h 7 7
TemriepaTyPa romati - t1 °C 8 6 8 6
TemriepaTypa BO3BPaTa - t2 °C 9 7 9 7
Pasnuua temriepatyp - At °C 10 8 10 8
Cuer4uK 4acoB HRS 11 9 11 9
PacrieuaTka MeCSYHbIX 001 PRT 12 10 12 10
[TAHHBIX
PacrieqaTka Mo4acoBbIX 002 PRT 13 11 13 11
[TAHHBIX
N HoOPMaLIMOHHBIN KOJT info 14 12 14 12
IononmiTensHble Nokasamns | Emmmms
M3MEPEHMS1/CHMBOIT

Boma 3 méa A A A A
Bona 4 mb B B B B
TaPUOHBII PerncTP 2 TA2
TapnoHas reanuia 2 TL2
TaPUOHbBIT PerucTp 3 TA3
TapuoHas reanmia 3 TL3
Howmer norpeGurerts - C C (o} (o}
Hara dat D D D D
Hacnbt CLK E E E E
T'pannua curiara cGost AL F F F F
Cymma Q uick-umncert T--M G G G G
Tecr cermenTa - H H H H

E= THUII TAPUDA

0 AKTHBHbBII1 TAPUO
OTCYTCTBYET

1 TaPH(I) MOIIIHOCTH

2 Taruo Pacxona

3 Tarro OX/IaKIEHUS

4 -

5 Tarro TeMIIEPATYPbI
BO3BPATA

6 Tarro cpenHeit
TEeMIIePaTyPbl

7 Beruuna 6onyca

8 BHeuHeyPas/sieMblil TaPH®

3/5811-034/PeB.B 1




6.3 KoHouryrauusi JOHOTHUTENbHLIX CYETHLIX BXOIOB

IIru ocHamenun MULTICAL® 11l mookmodaemsiM MoaylieM “Bxon maHHLIX/MMITYIbCHBIN BxOA” v Bac rossrisercs
BO3MOZKHOCTb MPSAMOTO MOAK/TIOYEHNS OOHOTO WM ABYX JOMOMHNUTEILHLIX CYETINKOB, HAITlPUMEP CHYETINKA

MATLEBOIM BOObI M CYETYMKA B/IEKTPUYECTBA.

6.3.1

6.3.2

SH<

>SGG<

Bxon a, nmenenne umnynbcos (Yactora £ 0,5 ')

FF S Mal::'ci);{om{' Tl MOHOX?I;ZGI;%OI;

00 Bxona = OFF

01 1 50 m3/4 100 m3a 000000.0
02 2 25 M3y 50 m3a 000000.0
03 4 12 M3/ 25 m3a 000000.0
04 10 5 m3/4 10 M3 000000.0
05 20 2.5 M3y 5.0 M3 000000.0
06 40 1 M3y 25 m3a 000000.0
07 100 0.5 m34 1.0 m3a 000000.0
08 1 500 m3/4 1000 M3 0000000

Bxon b, nenenne nvmynbcos (Hacrora £ 3 ')

66 | Mewacieram | MOULUPT | Wima | e amon

00 Bxon b = OFF

01 1 250 m3/4 100 M36 000000.0
02 2 125 M3/ 50 M36 000000.0
03 4 60 M3/ 25 M36 000000.0
04 10 25 M3y 10 M36 000000.0
05 20 12 M3 5.0 M36 000000.0
06 40 6 M3/4 25 M6 000000.0
07 100 2,5 M4 1.0 M6 000000.0
08 1 2500 m3/4 1000 M36 0000000

Bunmanne: konsl >FF<u >GG<UCIOMHAIOTCS TOILKO B

[M3a][m3b].

NUMODAJ



6.4 >llI< YcranoBka MHOOPMALIMOHHLIX KOIOB

>|lI< - ko onpeernseT, Kakie NHOOPMALIMOHHbLIE KOALI MOTYT OTOOPaKaThCsl Ha AUCIIIIee C YKa3aHueM cumBora “E”
B BEPXHEM [1€BOM YTy AucIies. MHooPMalMOHHLIN KOI A 3aJaHHbLIX OYHKLNI CKIIaAbIBAETCS, TIOCIIe Yer0 CyMMa
KO/IOB MPOTPAMMUPYETCS B BLIYUC/INTENE Kak Koo >lI<.

Harmrumep.:

Eciu >llI< = 012, To 3TO 3Ha4YUT, YTO aKTUBUPOBAHbI TOTLKO MHOOPMALIMOHHLIE KOIL 4 1 8, BCe
OCTalbHble THOOPMALIMOHHbLIE KO NTaccuBHbLL. Koz >I<  we panger va oyukamo “Hooo”
[I0YaCOBOH aPXHBALIHH.

HNnoo-xon | Omicanvie

+002 JTaHHBII THOOPMALIMOHHMIF Ko pacxona (V1) BO3HUKAeT IPU
OTCYTCTBUU MMIIY/ILCOB Pacxo/a *) B Te4eHUU 48 4acoB IPU
Pa3HuLE TeMIPaTyPhl Gorbiie 20°C.

+004 TemmepaTyra Bo3BPaTa B TedeHNE KaK MUHUMYM 15 MUHYT
Obina Hrxke 0 °C umu Bblme 165 °C, 4TO sBAsieTCA
CreICTBUEM OOPLIBA TEMIIEPATYPHOI'O JaTYMKa BO3BPATa WU
KOPOTKOT'O 3aMbIKaHHSI B HEM.

+008 TemnieraTypra noga4u B TedeHne Kak MUHUMYM 15 MHUHYT
6bin1a Huxke 0°C wmu Bble 165°C, 4TO SABISETCS ClIEACTBUEM
0OPbIBa TEMITEPATYPHOIO JaTYMKa MMOJAYU U KOPOTKOIO
3aMbIKaHUS B HEM.

+128 TreGyercs 3amena Gatapeu nuTaHus. [JaHHbIT MHOO-KOI
MOSIBIISIETCS YePe3 8 r1eT MoCre YCTAaHOBKU CYEeTYMKa JacoB
Ha Hyb. [TP1 ncnornb30BaHnN CYETYHKA C CETEBLIM TMTAaHUEM
JaHHbII MTHOOPMALIMOHHbII KO OTCYTCTBYET B Koae >l <.

+256 Perucrraums crmumkom GOMbIIOrO KOMUYeCTBA UMITY/ILCOB
ob6beMa OCHOBHOI'O pacxoaomepa V1, rpeBbimaromero 1
MHTerPalls B ceKyHay. ITpu oToM crieyeT MPOBEPUTL
cooTBeTcTBUE Pacxogomera >CCC< - Kofa.

IIpu oCTaBKe CYETYHMKOB C 3aBOJA-U3TOTOBUTENS, sl CHETYMKOB C CeTEBLIM MUTaHneM Ko >llI< =270, a ans
CYETYHKOB C TIUTaHKeM OT GaTapreiikul - >llI< =398, mpu 3TOM HHOOPMALIMOHHLIN KO 16 BCeraa nacCUBeH.

OyHKINN, IO KOTOPLIM HEOOXOANM ITOKa3 HHOOPMALIMOHHOTO KOJa, [TETKO BHOCSITCS C TIOMOIILIO ITPOTPAMMHOTO
obOecrievyeHus.
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1. FUNCTIONAL DESCRIPTION

1.1 General information

MULTICALZ® 11, type 66-R is used for combined heat energy measurement and data logging in both
open and closed systems with flow and return temperatures up to 160°C and flow sizes from Qn 0.6
m3/h to Qn 3000 m3/h.

Two primary flow meters to be placed in flow and return pipe can be connected. These meters can be
either KAMSTRUP’s ultrasonic flow meters ULTRAFLOWE® 11, mechanical flow meters with reed-
switch output or MID-meters with pulse output.

Furthermore, two secondary flow meters with reed-switch output can be connected to register the
consumption of e.g. make-up water and tap water.

The temperature measurements are made by means of two matched Pt500 sensors which are placed
in flow and return pipes respectively.

Temperature sensor in flow pipe  Flow meter in flow pipe Flow meter for tap water

I

Optical reading head

%
%

Printer for log data

Temperature sensor in return pipe Flow meter in return pipe Flow meter for make-up water

In addition to the advanced energy meter functions MULTICALE® 111, type 66-R, includes a data
logger based on EEPROM memory. All relevant registers and average temperatures with either
hour or monthly resolution can thus be printed out direct from the optical eye or be data transferred
to a computer.

MULTICALZ® 11, type 66-R, can be supplied through a built-in 3.65 V lithium battery or a built-in 24
V AC/DC or 230 VAC supply module. No matter which type of supply you choose, a built-in back-up
battery provides real time clock and calender function.

By means of the optical eye on the front plate it is simple and fast to read and print-out data as well
as program the meter. Programming and verification software based on Windows is available - type
no. 66-99-203.

The enclosed universal fitting allows MULTICALZ® 111, type 66-R, to be mounted directly on the flow
meter or on a wall. Panel mounting is possible by means of KAMSTRUP’s 144 x 192 mm panel
fitting, type no. 66-99-104.
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1.2 Display functions

MULTICALZ® 111, type 66-R, is equipped with an easily readable LC-display including 8 digits and 3
alphanumeric characters. During normal operation, the accumulated values for thermal energy and
water consumption are displayed by seven digits and the corresponding measuring units (MWh,
Gcal, m® etc.) are displayed by the three alphanumeric characters.

The first digit, farthest to the left, is used for the display of an “E” (Error) if an irregularity occurs in
the energy meter or in the installation.

Up to 11 digits can be used to diplay the customer no. programmed into the meter. This reading has
Nno measuring unit.

The accumulated thermal energy is permanently displayed in MWh, kWh, GJ or Gcal, depending on
the programming of the meter. Activating either the right or the left pushbutton the following
indications will appear,

Primary indications Unit/symbol Secondary indications Unit/symbol
Energy kWh-MWh-GJ-Gcal Water 3 (Input a) msa
Water 1 m3-0m3 Water 4 (Input b) m3b
Flow 1 I/h-m3/h Tariff register 2 TA2
Power 1 kW-MwW Tariff limit 2 TL2
Peak flow 1 I/hP-m3P Tariff register 3 TA3
Peak power 1 kWP-MWP Tariff limit 3 TL3
Water 2 m3-0m? Customer number 11 digits
Flow 2 Ilh-m3h Actual date dat
Flow pipe - t1 °C Time CLK
Return pipe - 12 °C Alarm limit AL
Differential temp. - At °C Quicksum T-M
Hour counter HRS Segment test _

Print out monthly data 001 PRT )
Print out hour data 002 PRT )
Info info

Only the indications, which have been selected when the meter was programmed, however, can be
displayed. Approx. 150 s. after the last activation of the pushbuttons, the display automatically
returns to accumulated thermal energy indication.

If the meter is solely supplied through the battery back-up fitted in the integrator top, only energy
can be displayed.

*) Printout is activated by pressing both push buttons simultaneously, when the
indications “001 PRT” or “002 PRT"” are displayed.
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1.3 Temperature measurement

MULTICALZ® 111, type 66-R, measures both flow and return temperatures with a resolution of 0.01°C
by means of the built-in high-resolution A/D-converter. Before each temperature measurement the
internal measuring circuit is automatically adjusted, thereby ensuring a very accurate measurement
and an almost immeasurable long-term drift.

Temperatures are measured both every 10 min. to be used for the calculation of “average per hour”
and with each volume quantity (e.g. every 10 litres if CCC = 119) to be used for energy calculations
and display indications.

The calculated average temperatures are only available through data logging, they cannot be dis-
played.

“Temperature average per hour” of data logging is thus calculated on the basis of 6 measurements,
whereas “average per month” is calculated on the basis of af 4032...4464 measurements (6 measure-
ments x 24 hours x 28...31 days and nights).

1.4 Flow measurement A -

| 3,6V |
1.4.1 Primary flow measurement ® ® ® O l I . . }
Depending on the selected flow meter \E { g %% T 1™ |
type, the pulse inputs for the integra- O QO 1w oc an !
tor’s two primary flow meters can be | }
programmed for either fast fast pulses \ }
(CCC > 100) or slow pulses (CCC < ® ® @ 0O 1l |
100). In both cases a low-pass filter I 0 © sl 1L J T }
suppresses possible bouncing, whereas \L { % %ﬁ U e
only the slow pulses are suppressed by ; |
a software filter. e _
O Flow meter with transistor output

Typically the signal transmitter is an optocoupler with FET or transistor output,
to be connected to terminals 10 and 11 for water meter V1 or terminals 69 and 11
for water meter V2.

The leak current of the transistor must not exceed 1 puA in OFF-state, and U__ in
ON-state must not exceed 0.5 VDC.

O Flow meter with relay or reed-switch output
The signal transmitter is a reed-switch, typically mounted on vane wheel and
Woltmann meters, or the relay output of e.g. MID-meters. This type of signal
transmitter is mainly used together with slow programmings (CCC < 100).

Connection (V1) |9: Red 10: Yellow [11:Blue
Connection (V2) |9: Red 69: Yellow |11:Blue
O Flow meter with active pulse output, supplied by MULTICAL

This connection is used both together with KAMSTRUP’s ULTRAFLOW® Il and
KAMSTRUP's electronic pick-up units for vane wheel meters. The current con-
sumption of these units is very low and is furthermore adapted to the battery
lifetime of MULTICALZ®.

O Flow meter with active output and self-supply
A flow meter with active signal output is connected as shown. The signal level
should be 3.5 to 5 V. Higher signal levels can be connected through a passive
voltage divider, e.g. 47 kQ /10 kQ at 24 V signal level.
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1.4.2 Secondary flow measurement

Two secondary flow meters can be
connected to MULTICALZ® I, type 66-R, -

e.g. for measuring of tap water and N

make-up water. The two pulse inputs,

input a and input b, can be used for T - Y 1 65—, —, +

flow meters with either transistor or & v i 66} 4 U=TL 1 sek
reed-switch output, if the leak current ‘ b 1S D m 57 -

of the output is < 1uA at 3.6 VDC. é - - 68} J U=TIle5 sek
Furthermore, see paragraph 6.3 con- -

cerning programming of pulse inputs

and max. water flow.

1.5 Energy and power calculation

Energy and power calculation is always based on water meter V1 (connected to terminals 9-10-11),
no matter whether the water meter connected to these terminals is placed in flow or return pipe.

For both energy and power calculations the correction factors from “Tabellen von Warmekoeffizien-
ten fUr Wasser als Warmetragermedium” by Dr. Stuck are used .

1.6 Mass correction

Mass correction

When data logging the accumulated water volume [m3] is converted into mass [tons] according to the
conversion table shown.

Mass correction is used in both hourly logging and monthly logging and includes both primary flow
meters, V1 and V2.

Conversion factor Correction relation
[°C] [tons/m?] . .
If flow meter V1 is programmed for flow pipe, the flow tempera-
° 1.0000 ture t, is used for mass correction of V1, whereas t.__is used
10 0.9998 for mass correction of V2.
20 0.9983 It V1, however, is programmed for return pipe, the return tem-
30 0.9957 perature t__ is used for mass correction of V1, whereas t_,  is
used for mass correction of V2.
40 0.9923
50 0.9881 See the table below.
60 0.9832
1.7  Hour counter and battery back-up
70 0.9777
80 0.9717
%0 0.9651 Program No. - B |- cccnvifgcenvze |
100 0.9581 Flow meter position (V1)
110 0.9505 Flow pipe (Total Reset ON)— 7‘ o H foeurn |
120 0.9429 Return pipe (Total Reset ON)— 7‘ [ H [ ‘
130 0.9344 _
0 0.9258 Flow pipe (Total Reset OFF)— 7‘ [ H [ ‘
150 0.9166 Return pipe (Total Reset OFF)—i‘ b H to, ‘
160 0.9073
170 0.8971
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During normal operation, both integrator functions and the internal timer are supplied by the integra-
tor’s primary power supply, which can be either battery, 24 V AC/DC or 230 VAC mains supply.

Should the primary supply fail, a built-in battery back-up makes it possible for clock and calendar
functions to continue, and it also has the effect that the meter’s precounters and quick figure are not
reset. In back-up mode only accumulated energy is displayed, despite possible activation of the front

plate buttons.

The hour counter counts how many hours the primary supply, battery or mains, has been connected.
If the primary supply has been interrupted for a duration between 10 s. and 59 min. the operating
hour in question will not be counted.

1.8

Info codes

During normal operation, i.e. without functional errors, Display Info will show 000. Should one or
more of the below-mentioned errors occur, the info codes will be added and an “E” will appear to the
left in the display, provided these info codes have been selected under >l11< configuration (see
paragraph 6.4). Display Info >000 is stored in the meter's memory. Reset is only possible as de-
scribed in paragraph 1.9 - Reset functions.

Hourlog Info is automatically reset every hour. The contents of Hourlog info only appear from the
data log printout of hour data, which means that the meter’s operating conditions are controlled

every hour.

Hourlog Info depends on the >l11< set-up, however >016< is only actice when the CCC codes of V1
and V2 are identical.

Hourlog info

Display info

Description

+001

The primary supply, battery or mains, has failed for more than 10 s. during the hour in question.

+002

Info regarding water meter error (V1) is activated if no integration pulses *) have been received
for 48 hours, whilst the differential temperature has been more than 20°C.

+004

+004

For min. 15 min. the return sensor has been below 0°C or above 165°C, indicating a short-
circuited or disconnected return sensor respectively.

+008

+008

For min. 15 min. the flow sensor has been below 0°C or above 165°C, indicating a short-
circuited or disconnected flow sensor respectively.

+016

A flow alarm occurs in the time logging if the difference between the two primary meters
exceeds the entered alarm limit >AL<.
The flow alarm is only active if the two >CCC< codes are identical.

+128

Battery to be replaced. The info code occurs approx. 8 years **) after reset of the hour counter.
This info code must be disabled in the >llI< code if the meter is mains supplied.

+256

The meter has registered an excess of water pulses from the primary water meter V1,
corresponding to more than 1 integration *) per s. Check the flow meter and the >CCC< code.

*) 1 integration pulse = Precounter x volume pulse

**) If info code = 128 occurs, it means that the battery must be replaced
under all circumstances as it is more than eight years old.
Do not forget to reset the hour counter when the battery is replaced.

If the meter is battery supplied, the battery lifetime depends on the connected flow meters. It is
therefore necessary to change the battery at intervals according to type and number of connected
flow meters as shown in the table below.

Primary flow Number of Recommended replacement interval
meter type meters Years Operating hours approx.
ULTRAFLOW® I 2 4.5 years 40.000 hours
ULTRAFLOW® I 1 6.0 years 52.000 hours
Meter w!th 2 8.0 years 70.000 hours
reed-switch

Meter W!th 1 8.0 years 70.000 hours
reed-switch

Connection of secondary flow meters, for measurement of make-up and tap water, will have very
little influence on the current consumption of the meter and the replacement interval.
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1.9 Reset functions

MULTICALZ® I1I, type 66-R, has a reset func-
tion, which is activated approx. 10 s. after

connection of the primary supply, battery or Reset function: Activate:

mains. l.e. the reset function is also activated,

when the integrator top is placed in a connec- Reset of info codes Right button

tion bracket which includes a supply source. Reset of hour counter Left button

The reset function itself does not reset registers, Reset of energy and water

but only restarts the integrator function and registers ¥) Right and leftouttons

the hour counter.
*) It is only possible to reset energy and water registers in meters with

If the reset function is combined with activation PROG = 1-B-CCC-CCC and 2-B-CCC-CCC.
of the front plate buttons, info codes, hour In meters with PROG = 3-B-CCC-CCC and 4-B-CCC-CCC only info
counter or energy and water registers can be codes and hour counter can be reset.

reset as shown in the table.
Example:

Info code = 012 occurred during installation, indicating interrupted temperature
sensors as the sensors have been disconnected for more than 15 min.

Lift off the integrator top. Press the right front plate button for 10 s., whilst you
place the integrator top in the connection bracket.
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2. DATA LOGGING AND PRINTOUT

MULTICALE® 111, type 66-R, includes both an EEPROM based data logger and serial data and
printer output. Hereby you obtain a compact solution when both energy measurement, data logging
and printout are needed.

By means of the optical eye on the front plate as well as an optical reading head type 66-99-102
printers with serial data communication can be connected directly.

If the selected printer has a 25-pole D-Sub plug, an optical head with 25 pole D-sub plug is available
on type 66-99-107

The serial printer can e.g. be EPSON LX300, which must be adapted to the following data before
printing:

Data format 1200 baud - 8 data bits — no parity
Character format 96 characters per line (or more)

If a printer with parallel data interface (Centronics) is used, a serial to parallel converter must be
connected, e.g. type Patton M-2023 or Maxxtro CVTSP2 on type 59-20-067.

Remember to supply the adapter with 9 VDC

2.1 Hourly logging

Every hour all relevant data incl. the average value of the flow and return temperatures measured
during the past hour (see paragraph 1.3) is stored. The hourly loggings are stored in a rolling regis-
ter (FIFO), containing data for a total of 912 hours, corresponding to 38 days and nights.

The hour log can be printed out by activating the right front plate button, until the display arrow is
placed under the printer icon and the measuring unit shows “002 PRT”. Then press both buttons
simultaneously until all arrows in the display are lit. The hour logging is printed out automatically.

[001] Date | Energy | V1-m3 V1-ton V2-m3 V2-ton | tF-AVR |tR-AVR| Input-a | Input-b | Hour info

[002] Date | Energy | V1-m3 V1-ton V2-m3 V2-ton | tF-AVR |tR-AVR| Input-a | Input-b | Hour info

[NNN] Date‘ Energy‘ V1-m3 ‘ V1-ton ‘ V2-m3 ‘ V2-ton ‘ tF-AVR ‘tR-AVR‘ Input-a | Input-b ‘Hourinfo‘

[911] Date | Energy | V1-m3 V1-ton V2-m3 V2-ton | tF-AVR |tR-AVR| Input-a | Input-b | Hour info

[912] Date | Energy | V1-m3 V1-ton V2-m3 V2-ton | tF-AVR |tR-AVR| Input-a | Input-b | Hour info
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2.2 Monthly logging
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One hour before the start of a new month all relevant data, incl. the average value of the flow and

return temperatures measured during the past month, based on the hour average values (see para-
graph 1.3) are stored. Monthly loggings are stored in a rolling register (FIFO), containing data for a
total of 14 months.

The monthly loggings can be printed out by activating the right button, until the display arrow is
placed under the printer icon and the measuring unit shows “001 PRT”. Then press both buttons
simultaneously until all arrows in the display are lit. The hour logging is printed out automatically.

[001] | Date | Energy| V1-m3 | V1-ton | V2-m3 V2-ton | tF-AVR | tR-AVR | Input-a | Input-b | Info | HRS
[002] | Date | Energy| V1-m3 | V1-ton | V2-m3 V2-ton | tF-AVR | tR-AVR | Input-a | Input-b | Info | HRS
[NNN] ‘ Date ‘ Energy‘ V1-m3 ‘ V1-ton ‘ V2-m3 V2-ton ‘ tF-AVR ‘ tR-AVR‘ Input-a‘ Input-b ‘ Info HRS‘
[013] | Date | Energy | V1-m3 | V1-ton | V2-m3 V2-ton | tF-AVR | tR-AVR | Input-a | Input-b | Info | HRS
[014] | Date | Energy | V1-m?® | V1-ton | V2-m3 V2-ton | tF-AVR | tR-AVR| Input-a | Input-b | Info | HRS
Abbreviation Description

Date Actual data logging date

Energy Accumulated thermal energy

V1-m3 Accumulated flow volume

Vi-ton Accumulated flow mass

V2-m3 Accumulated return volume

V2-ton Accumulated return mass

tF-AVR Average flow temperature

tR-AVR Average return temperature

Input a Secondary flow meter from Input a, accumulated

Input b Secondary flow meter from Input b, accumulated

Hour info Actual hour log info code, hour by hour

Info Information code (see paragraph 1.8)

HRS Hour counter
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2.3 Data communication through optical reading head

At the front of MULTICALZ® 111 in the bottom left hand corner an optical infrared sender and receiver
according to the standard EN 61107 is placed. A standard optical readout head type 66-99-102 with a

permanent magnet is used to read data.

Pulse figure, flow meter position and
selection of measuring unit for accumu-
lated energy can also be programmed
through the optical reading head. In order
to change this data, however, an internal
connection must be established as the
data in question are legal measuring data.

Kamstrup’s reading head, type 66-99-
102, can be connected to both Kamstrup'’s
hand terminal MULTITERM I1l and a
standard IBM compatible PC with Win-

RXD |Receive data

dows 3.1 or WIN 95 installed.

TXD | Transmit data

The hand terminal and the PC software are further described in documen-

N ) DTR |Data Terminal Ready
tation covering,

a|bh|lw N

SG | Signal Ground

MULTITERM Il type 66-99-100
PC software type 66-99-203

2.4 Data communication through the connection bracket

E.g. a "data and pulse input module” or a "data and pulse output module” can be placed in the
MULTICALZ® 111 connecting bracket. The data sections of the two module types are identical and
furthermore galvanically separated by means of optocouplers.

With the "data and pulse input module” and the "data and pulse output module” hardwiring to the
external reading plug (see data sheet E40 999), to a PC or another RS 232 interface can be estab-
lished.

As the data port of MULTICALZ® 111 is passively isolated, a circuit must be inserted, if it is connected
direct to a PC. The circuit could be established as shown in the drawing below.

62 DATA Connection between the serial COM port
T [/ 63 REQ of a PC and MULTICAL ® Ill.
— 64 GND

The pin designations refer to a COM port
with standard 9-pole D-Sub plug.

This circuit is included in both
datacables below

Brown

Type number 66-99-105

Data cable with built-in RS-232 adapter in Data cable with built-in RS-232 adapter in D-
D-Sub case, supplied with 3-pole mini-jack Sub case, supplied with stripped input wires.
plug.

¥15811-034/Rev.B1
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24.1 External reading plug

Kamstrup's reading plug for external mount- O O
ing can be connected to MULTICALZ® 11l as
shown,
| T-64
EH-63
-62
O O
64 |GND GREEN \ )
63 |REQUEST | WHITE
62 |DATA BROWN External dataplug,
type 65-61-894, includes
25 m. cable

Function

When the connected reading unit, e.g. a PC, sends a recognizable request sequence, MULTICALZ® IlI
replies by sending a data sequence 1-2 s. after the receipt of the request sequence.

MULTICALZ® I1I's data reading uses the following communication set-up for all data sequences
except for log data (/# 6 and /# 7):

300/1200 baud 1 start bit 7 data bits even parity 1 stop bit

The communication setup of log data (/# 6 and /# 7) uses 8 data bits and no parity which makes it
possible to transfer alternative character sets, e.g. Russian 8 (Cyrillic):

300/1200 baud 1 start bit 8 data bits no parity 1 stop bit

Request for /# 6 and /# 7 functions with both
communication setups.

Character k
2.5 Data sequence aracter key

UNIT1 |kWh, MWh, GJ or none

The following data sequences can be read both by
UNIT2 |m? or none

means of the data module in the connection bracket
and through the optical reading head at the front of STX Start of text

the meter: ETX End of text

BCC Block check character

LF Line Feed
CR Carriage return
Dn ASCII character
Data sequence of a 61107 request * Separates value and unit
a) EN61107 DATA READING -> Data sequence to MULTICAL® Il
->/?1CR LF [300 BAUD] <- Data sequence from MULTICAL® IlI

<-/ KAM 0 M C CR LF [300 BAUD]
-> ACK 0 0 0 CR LF [300 BAUD]

<- STX 0.0 (D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 ) [300 BAUD]
<- 6.8 (D7 D6 D5 D4 D3 D2 D1 * UNIT1 ) [300 BAUD]

<- 6.26 (D7 D6 D5 D4 D3 D2 D1 * UNIT2 ) [300 BAUD]

<- 6.31 (D7 D6 D5 D4 D3 D2 D1 * h) | CR LF ETX BCC [300 BAUD]

- Decimal point in data — sent in data as ".” decimal point
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b) NORMAL DATA 1:
->/# 1 [300 BAUD]
>- Energy, Water, Hour counter, t_, t_, At, Power, Flow, Peak power/flow, Info
— [1200 BAUD]
c) NORMAL DATA 2:
>/ # 2 [300 BAUD]

<- Customer no., V1-m3, V2- m3,V1-ton, V2-ton, Input-a, Input-b, Prog. no., Config.
no., Date

— [1200 BAUD]
d) DATA READING OF TARGET DATE:
-> | # 3 [300 BAUD]

<- Customer no., Date read., Energy, Water, TA2, TA3, Input-a, Input-b, Peak
power/flow

— [1200 BAUD]
e) DATA READING OF VERIFICATION DATA:
-> [ # 4 [300 BAUD]
<- Energy, Quicksum, At-k-factor, Water, Water rest 1, Water rest 2, t_, t_, Prog. no.
— [1200 BAUD]
f) DATA READING OF MONTHLY DATA
>/ # 5 [300 BAUD]

<- Customer no., Date read., Energy, Water, TA2, TA3, Input-a, Input-b, Peak
power/flow — Hour data

— [1200 BAUD]

<- Data read., Energy, Water, TA2, TA3, Input-a, Input-b, Peak power/flow —
previous month

<- Date read., Energy, Water, TA2, TA3, Input-a, Input-b, Peak power/flow —
last 30 months

<- Date read., Energy, Water, TA2, TA3, Input-a, Input-b, Peak power/flow —
last 31 months
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g) DATA READING OF HOUR DATA

[001]
[002]

[NNN]

[911]
[912]

-> [/ # 6 [300 BAUD]

<- MULTICAL I11— [1200 BAUD]

<- Customer number

<- Printer setup (Esc codes which are not printed out)
<- Free text

<- Measuring units

<- Scaling factors

Date | Energy | V1-m3 V1-ton V2-m3 V2-ton | tF-AVR | tR-AVR| Input-a | Input-b | Hour info

Date | Energy | V1-m3 V1-ton V2-m3 V2-ton | tF-AVR | tR-AVR| Input-a | Input-b | Hour info

Date‘ Energy| V1-m3 ‘ V1-ton ‘ V2-m3 V2-ton ‘ tF-AVR ‘tR—AVR‘ Input-a ‘ Input-b ‘Hourinfo|

Date | Energy | V1-m3 V1-ton V2-m3 V2-ton | tF-AVR | tR-AVR| Input-a | Input-b | Hour info

Date | Energy [ V1I-m?® V1-ton V2-m3 V2-ton | tF-AVR | tR-AVR| Input-a | Input-b | Hour info

h) DATA READING OF MONTHLY DATA

[001]
[002]

-> [ # 7 [300 BAUD]

<- MULTICAL Il1—[1200 BAUD]

<- Customer number

<- Printer setup (Esc codes which are not printed out)
<- Free text

<- Measuring units

<- Scaling factors

nfo | HRS
nfo | HRS

Date | Energy| V1-m® [ Vlton | V2-m? V2-ton | tF-AVR [ tR-AVR| Input-a | Input-b

Date | Energy| V1-m® [ Vlton | V2-m? V2-ton | tF-AVR [ tR-AVR| Input-a | Input-b

[NNN] ‘ Date ‘ Energy| V1-m3 | V1-ton | V2-m3 | V2-ton ‘ tF-AVR ‘ tR—AVR‘ Input—a| Input-b | Info | HRS|

[013]
[014]

nfo | HRS
nfo | HRS

Date | Energy | V1-m® | Vlton | V2-m? V2-ton | tF-AVR | tR-AVR | Input-a | Input-b

Date | Energy | V1-m® | Vlton | V2-m? V2-ton | tF-AVR | tR-AVR | Input-a | Input-b

i) NORMAL DATA 8:

-> [ # 8 [300 BAUD]
<- Customer no., TA2, TL2, TAS3, TL3, Input-a, Input-b, Prog.no., Config.no., Date

— [1200 BAUD]

j) DATA READING OF ADDRESS DATA:

-> [ # A ADR 300 BAUD (ADR: 1-127 BINARY, always sends on address = 0)

<- Customer no., Energy, Water, hour counter, Input-a, Input-b, TA2, TA3, Info,
Address

— [1200 BAUD]
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2.6 Example of PC software for data communication

If the data communication of MULTICALZ® 111 is to be used in connection with the customer’s own
specially developed software programs, it is necessary to adapt the communication software of the PC.

Except from data sequence "a)” no other data
sequences include measuring units or decimal
point position. Information on measuring units
and decimal point position appear from the CCC-
table included in this Technical Description.

All data which is sent from the PC to MULTICAL ©
Il must be sent at 300 baud and all data which is
sent from MULTICAL @ Il to the PC must be sent at
1200 baud. The below-mentioned source code
example shows how this function can be
implemented.

Example of source code for PC communication

A standard IBM compatible PC with the following program code will send a
“request” for Normal data #1 at 300 baud and receive data at 1200 baud.

MSComm1.Settings = "300,E,7,2"
MSComm1.Output="/#1"

Delay (10) 'Wait to clear output buffer’
MSComm1.Settings = "1200,E,7,2"
Temp = MSComml1.Input

With the following program code a "request” for hour data #6 will be sent at 300
baud and data will be received at 1200 baud.

MSComm1.Settings = "300,E,7,2"
MSComm1.Output="/#6"

Delay (10) 'Wait to clear output buffer’
MSComm1.Settings = "1200,N,8,2"
Temp = MSComml1.Input

3. PROGRAMMING

All the meter’s programmable functions, as described in paragraph 5, can be changed by e.g. the
heat supplier, the utility company or similar.

The programming equipment consists of a Windows 3.11 / WIN95 software program, type 66-99-203,
which is installed in a standard IBM compatible PC-486 or Pentium.

All data communication between the PC and the meter is carried out through one of the computer’s
serial communication ports, COM1 or COMZ2, as well as an optical reading head type 66-99-102
which is placed at the front of the meter. Alternatively, data communication can be established by
means of programming bracket type 79-64-406, or the verification equipment type 66-99-280.

The meter’s program number A-B-CCC-CCC includes the legal measuring data, and therefore the
programming can only be changed if the internal programming lock is open. All other data can be
changed without opening the meter.

The programming software is described in more
detail in “Directions-for-Use, 66-99-203".
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4. TYPE NUMBER

MULTICALZ® 11, type 66-R, is available in many versions as far as plug-in modules, supply and tem-

perature sensors are concerned. The composition of the type number is the simple and unambiguous
“key” to describe the version you need.

ys!bug

Typenumber

Plug-in modules

Supply module

Pt500 Sensor

V1 Pick-up/Flow meter

Delivery code (determined by Kamstrup)

66-R

none

Data and pulse inputs

Data and pulse outputs

Universal modem with pulse inputs

e ] X ]

none @
D-Cell, Lithium Battery
230V AC
24V AC/IDC
none

Pocket sensor set with 1.5 m cable

Pocket sensor set with 3.0 m cable
Short direct sensor set with 1.5 m cable

Short direct sensor set with 3.0 m cable

Pocket sensor set with 5 m cable

Pocket sensor set with 10 m cable

Flow meter with Reed-switch

HERENEE

Complete mounted ULTRAFLOWE® ||

Hydrometer pick-up with 2.5 m cable

(][ ]=]

XXX




5. PROGRAMMING AND CONFIGURATION

5.1 Prog, config

DDD-E-FF-GG-III,
Display settings etc..

CONFIG

A-B-CCC-CCC

PROG Legal measuring data

5.2 Prog., A-B-CCC-CCC

Programnr. = = =
Flow meter position Flow pipe (Total reset ON)
Return pipe (Total reset ON)
Flow pipe (Total reset OFF)
Return pipe (Total reset OFF)
Measuring unit GJ
KWh
MWh
Geal
Flow meter coding - V1 XXX
Flow meter coding - V2 XXX

The >CCC< codes of V1 and V2 are always
identical from the factory. By means of
programming software, however, different >CCC<
codes can be selected for V1 and V2.
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5.3 CCC-table for MULTICAL ® III, type 66-R (000 - 128)

D
[N

Number of decimals displayed

0XX Slow pulses
1XX Quick pulses

CCC no. |Precounter |Flow kWh (Mwh [GJ [m3 I’/h |m3h |KW [MW [l/imp. imp./l [Qn Type
factor Gcal
000 10 3072 3 2 2 2 3 1 1 1-35
001 4 7680 3 2 2 2 3 25 0.4 1.5-6
002 1 3072 3 2 2 1 2 10 0.1 2.5-30
003 1 7680 2 2 1 1 2 25 0.04 6-60
004 10 3072 2 1 1 1 2 10 0.1 2.5-30
005 10 7680 1 1 0 1 2 25 0.04 | 60-600
006 1 3072 2 1 1 0 1 100 0.01 25-300
007 1 7680 1 1 0 0 1 250 0.004 | 60-600
008 1 30720 1 0 0 0 1 1000 0.001 |250-3000
009 28 1097 0 3 2 2 2 3 0.357 2.8000 |1.5 Brunata
108 1403 219 0 3 2 2 0 1 0.007128 |140.3 |0.6 GWF/Un
109 957 321 0 3 2 2 0 1 0.010449 |95.7 1.0 GWF/Un
110 646 476 0 3 2 2 0 1 0.015479 |64.6 15 GWF
111 404 760 0 3 2 2 0 1 0.024752 404 1.5 HM
25 GWF/Un
112 502 612 0 3 2 2 0 1 0.01992 50.2 15 GWF/
2.5*% MTW
113 2350 1307 2 1 1 0 1 0.042553 |23.5 35 GWF/
6* MTW
114 712 4315 2 1 1 0 1 0.14044 7.12 10 GWF/
15* MTW
115 757 406 0 3 2 2 0 1 0.01321 75.7 1.0* GWF
116 3000 102 0 3 2 2 0 1 0.00333 300.0 |0.6* GWF
0.6 UF Il
117 269 1142 0 3 2 2 0 1 0.037174 |26.9 15 Brunata
118 665 462 0 3 2 2 0 1 0.015037 |66.5 |15 Aquastar
119 1000 307 0 3 2 2 0 1 0.01 100.0 |0.6 HM
0.75..1.5 [UF I/UFII
120 1000 3072 2 1 1 0 1 0.1 10.0 15 UF 11
25 UF 11
121 294 1045 0 3 2 2 0 1 0.034013 | 294
122 1668 184 0 3 2 2 0 1 0.005995 |166.8 |0.6 HM
123 864 356 0 3 2 2 0 1 0.011574 |86.4 0.75/ HM
1*
124 522 589 0 3 2 2 0 1 0.019157 |52.2 25/ CG/
1.5* HM
125 607 506 0 3 2 2 0 1 0.016475 |60.7 |15 HM
*
15
126 420 731 0 3 2 2 0 1 0.023809 |42.0 1,0/ CG
2.5*% HM
127 2982 1030 2 1 1 0 1 0.033534 |29.82 |2.5/3.5* [HM
128 2424 1267 2 1 1 0 1 0.041254 24.24 | 3.5* HM
*) = Multi-jet
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5.4 CCC-table for MULTICAL @ IIl, type 66-R (129 - 172)

Number of decimals displayed

0XX Slow pulses
1XX Quick pulses

%15811-034/Rev.B1

CCC no. |Precounter |Flow kWh | Mwh Gl md I/h |m3h |KW | MW [l/imp. imp./l [ Qn Type
factor Gcal
129 1854 1657 2 1 1 0 1 0.053937 |18.54 |6* HM
130 770 3990 2 1 1 0 1 0.12987 7.7 10* HM
131 700 4389 2 1 1 0 1 0.14285 7.0 15* HM
132 365 841 0 3 2 2 0 1 0.027322 |36.54 |25 Wehrle
133 604 508 0 3 2 2 0 1 0.016537 |60.47 |15 Wehrle
134 1230 250 0 3 2 2 0 1 0.008126 |123.05 |0.6 Wehrle
135 1600 1920 2 1 1 0 1 0.0625 16.0 10* HM
136 500 614 0 3 2 2 0 1 0.02 50 25 UFII
3 UF |
137 2500 1229 2 1 1 0 1 0.04 25 6 UF 1/
10 UF I
139 256 1200 0 3 2 2 0 1 0.03906 256 15 GWF/IVG
25
140 1280 2400 2 1 1 0 1 0.078125 [12.8 35 GWF/IVG
5.0
141 1140 2695 2 1 1 0 1 0.087719 |[11.4 6 GWF/IVG
142 400 768 2 1 1 2 3 0.25 4 10 GWF/IVG
143 320 960 2 1 1 2 3 0.3125 3.2 10 GWF/IVG
15
144 1280 2400 1 0 0 2 3 0.78125 1.28 25 GWF/IVG
40
145 640 4800 1 0 0 2 3 1.5625 0.64 60 GWF/IVG
146 128 24000 1 0 0 2 3 7.8125 0.128 (125 GWF/IVG
147 1000 3072 1 0 0 2 3 1 1 18...75 Sonocal
150..250 (UFII
148 400 7680 1 0 0 2 3 25 04 120...300 | Sonocal
151 5000 614 2 1 1 0 1 0.02 50 3 UF I
35
152 1194 2573 2 1 1 0 1 0.083752 |11.94 |10 GWF/H2
153 1014 3030 2 1 1 0 1 0.098619 |10.14 |15 GWF/H2
156 594 517 3 2 2 0 1 0.016835 |59.4 15 Metron
157 3764 816 2 1 1 0 1 0.0265675 |37.64 |2.5 Metron
158 5000 614 1 0 0 2 0 0.2 5 40 UF I
163 1224 251 0 3 2 2 0 1 0.00817 122.4 |0.6/1.0 GWF/U2
164 852 360 0 3 2 2 0 1 0.01173 85.24 (15 GWF/U2
165 599 513 0 3 2 2 0 1 0.01669 59.92 (25 GWF/U2
166 1000 3072 0 x10 |x10 1 2 10 0.1 450...1200 | Sonocal
"149"
< 2500 UF II
167 200 15360 0 x10 | x10 1 2 50 0.02 1800 Sonocal
2400 "150"
3000
168 449 6848 2 1 1 0 1 0.2229 4.486 |15/25 HM/WS
169 1386 2216 1 0 0 2 0 0.7215 1.386 |40 HM/WS
170 2500 1229 1 0 0 2 3 0.4 25 60...100 UF II
171 4000 768 0 x10 |x10 1 2 25 0.4 400 UF I
172 2500 1229 0 x10 |x10 1 2 4 0.25 600..1000 |UF II
*) = Multi-jet
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6. CONFIG, DD-E-FF-GG-III

6.1 >DD< Configuration of display
indications

MULTICALZ® 11, type 66-R, usually
displayes accumulated thermal energy.
Activate either the right or the left button to
display the following primary and secondary
indications..

The >DD< code is adjusted by means of a
PC and KAMSTRUP’s programming soft-
ware, and can thus be reprogrammed as
required.

Each DD-code can include max. 22
indications! (DD = 60...79 are reserved for
MULTICALZ® Ill, 66-R)

Figure/letter = Selected indications

1 = First primary indication
A = First secondary indication
*) The extent of the INFO-code

depends on the entered >111<
code. See paragraph 6.4

6.2 Configuration of MULTITARIF

DD DD DD DD
Primary indications Unit/symbol 60 61 62 63
Energy KWh-MWh-GJ-Gecal |1 1 1 1
Water 1 m3-0m?3 2 2 2 2
Flow 1 I/h-m3/h 3 3 3 3
Power 1 kW-MwW 4 4 4 4
Peak flow 1 IIhP-m3pP 5 5
Peak power 1 kWP-MWP 5 5
Water 2 m3-0m?3 6 6
Flow 2 I/h-m3/h 7 7
Flow pipe - t1 °C 8 6 8 6
Return pipe - t2 °C 9 7 9 7
Differential temp. - Dt °C 10 8 10 8
Hour counter HRS 11 9 11 9
Print monthly data 001 PRT 12 10 12 10
Print hour data 002 PRT 13 11 13 11
Info *) info 14 12 14 12
Secondary indications | Unit/Symbol
Water 3 mia A A
Water 4 méb B B B B
Tariff register 2 TA2
Tariff limit 2 TL2
Tariff register 3 TA3
Tariff limit 3 TL3
Customer number - C C C C
Actual date dat D D D D
Time CLK E E E E
Alarm limit AL F F F F
Quicksum T-M G G G G
Segment test - H H H H

E= TARIFF TYPE

No tariff active

Power dependent tariff

Flow dependent tariff

0
1
2
3 Cooling tariff
4
5

Return temperature tariff

Average temperature
tariff

7 Bonus figure

8 Externally controlled tariff
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6.3 Configuration of external counter inputs

If MULTICALE® 111 is supplied through a “data/pulse input module”, two extra counters can be
directly connected, e.g. a tap water meter and a supply water meter.

6.3.1 >FF< Input a, pulse division (f <0.5 Hz)

P | precounter | (RERR | mp | ecmalpont
00 Input a = OFF
01 1 50 m3h 100 mda 000000.0
02 2 25 m3h 50 msa 000000.0
03 4 12 m3h 25 mda 000000.0
04 10 5 m3h 10 msa 000000.0
05 20 2.5m3h 5.0 msa 000000.0
06 40 1 mdh 25 msa 000000.0
07 100 0.5 mé/h 1.0 msa 000000.0
08 1 500 m3h 1000 msa 0000000

6.3.2 >GG< Input b, pulse division (f <3 Hz)

o6 | precounter | (LRE | ump | R ot
00 Input b = OFF
01 1 250 m3/h 100 m3b 000000.0
02 2 125 m3h 50 m3b 000000.0
03 4 60 m3h 25 m3b 000000.0
04 10 25 mé/h 10 m3b 000000.0
05 20 12 m3h 5.0 m3b 000000.0
06 40 6 m3h 25 m3b 000000.0
07 100 2.5 m3h 1.0 m2b 000000.0
08 1 2500 m3¥h 1000 m3b 0000000

>FF< and >GG< codes cannot be carried out with
other measuring units than [m ‘a] and [m °b].
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6.4 >llI< Info-code setup

The code >1lI< determines the info codes which will be active in the display and thereby be able to
bring about an “E” farthest to the left in the display. The info codes of the required functions are

added and the sum is entered as the >111< code.

Example.:

If >111< = 012, info codes 4 and 8 are active, all other codes are passive.

The >111< code has no influence on Hourlog Info.

Hourlog
info

Description

+002

Info re water meter error (V1) is activated if no integration pulses *)
have been received for 48 hours, whilst the differential temperature
has been more than 20°C.

+004

For min. 15 min. the return sensor has been below 0°C or above
165°C, indicating a short-circuited or disconnected return sensor
respectively.

+008

For min. 15 min. the flow sensor has been below 0°C or above 165°C,
indicating a short-circuited or disconnected return sensor respectively.

+128

Battery to be replaced. The info code occurs approx. 8 years after
reset of the hour counter. This info code must be disabled in the >llI<
code if the meter is mains supplied.

+256

The meter has registered an excess of water pulses from the primary
water meter V1, corresponding to more than 1 integration per s.
Check the flow meter and the >CCC< code.

From the factory >ll1< = 270 in mains supplied meters and >111< = 398 in battery

supplied meters.

This function can be changed as required by means of programming software.
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