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1 . PRIMENENIE I PRINCIP DEJSTWIQ

1.1 Ob}ee
MULTICAL® III 66-R primenqetsq dlq izmereniq teplowoj |nergii i arhiwacii dannyh kak w otkrytyh, tak i
zakrytyh sistemah, s temperaturoj poda~i i wozwrata do 160°C, i rashodom ot Qn 0,6 m3/~ do Qn 3000 m3/~.

K wy~islitel` podsoedinq`tsq 2 osnownyh rashodomera, raspolovennyh sootwetstwenno w poda`}em i
obratnom truboprowodah. Takimi rashodomerami mogut bytx ili ulxtrazwukowye rashodomery proizwodstwa
KAMSTRUP ULTRAFLOW® II, ili mehani~eskie rashodomery s gerkonowym kontaktnym wyhodom, ili ve
magnitno-indukcionnye rashodomery s impulxsnym wyhodom.

Krome |togo k wy~islitel` movno podkl`~itx 2-h dopolnitelxnye rashodomera s gerkonowym kontaktnym
wyhodom  dlq pods~eta rashoda pitxewoj wody i wody na podpitku sistemy.

Izmerenie temperatury proizwoditsq pri pomo}i 2-h parnyh termometrow soprotiwleniq Pt500, kotorye
ustanawliwa`tsq sootwetstwenno w poda`}em i obratnom truboprowodah.

Termodat~ik na poda~e Rashodomer na poda~e Rashodomer holodnoj wody

Termodat~ik na wozwrate Rashodomer na wozwrate Rashodomer wody na podpitku

Printer dlq raspe~atki
arhiwirowannyh dannyh

Opti~eskaq golowka

Krome osnownyh funkcij izmereniq |nergii MULTICAL® III 66-R takve osna}en arhiwatorom dannyh na baze
postoqnnoj pamqti EEPROM. Wse neobhodimye registry, a takve srednie zna~eniq temperatur s po~asowym
ili mesq~nym promevutkom wywodqtsq na pe~atx ~erez opti~eskij razæem, raspolovennyj na licewoj
paneli pribora, ili ve pereda`tsq na kompx`ter.

MULTICAL® III 66-R postawlqetsq po wyboru ili s awtonomnym |lementom pitaniq - litiewoj batarejkoj
3,65 W ili s podkl`~aemymi modulqmi setewogo pitaniq 24 W postoqnnogo/peremennogo toka ili 230 W
postoqnnogo toka. Nezawisimo ot wybrannogo tipa pitaniq, wstroennaq batarejka rezerwnogo pitaniq back-up
obespe~iwaet rabotu ~asow i kalendarq w slu~ae wremennogo otsutstwiq osnownogo pitaniq.

S~itywanie i raspe~atywanie dannyh, a takve programmirowanie s~et~ika legko i nadevno osu}estwlqetsq
pri pomo}i opti~eskogo razæema, raspolovennogo na licewoj paneli pribora. Programmnoe obespe~enie pod
Windows dlq programmirowaniq i powerki priborow, tipowoj nomer 66-99-203, postawlqetsq po zakazu.

S pomo}x` prilagaemogo uniwersalxnogo kron{tejna MULTICAL® III 66-R movet bytx ustanowlen libo
neposredstwenno na rashodomere, libo na stene. Pri neobhodimosti ustanowki pribora w panelx uprawleniq
s priborom postawlqetsq specialxnyj panelxnyj kron{tejn proizwodstwa KAMSTRUP, razmery kotorogo
144 h 192 mm, tipowoj nomer 66-99-104.
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1 .2 Funkcii displeq
MULTICAL® III 66-R osna}en legkos~itywaemym vidko-kristalli~eskim displeem, soderva}im 8 cifrowyh
i 3 bukwennyh obozna~eniq. Pri normalxnyh uslowiqh |kspluatacii na displee otobrava`tsq summarnye
zna~eniq teplowoj |nergii i rashoda pri pomo}i 7 cifrowyh obozna~enij, w to wremq kak sootwetstwu`}ie
im edinicy izmerenij (MW~, Gkal, m3 i t.d) otobrava`tsq 3 bukwennymi obozna~eniqmi.

Perwaq cifra, raspolovennaq w werhnem lewom uglu displeq, primenqetsq dlq pokaza �E� (Error-O{ibka) - w
tom slu~ae, kogda w teplos~et~ike ili w samoj sisteme poqwilisx kakie-libo sboi ili nepoladki.

Dlq otobraveniq zaprogrammirowannogo w wy~islitele nomera potrebitelq ispolxzu`tsq 11 cifrowyh
obozna~enij, bez ukazaniq edinic izmereniq.

Na displee postoqnno otobravaetsq summarnoe zna~enie teplowoj |nergii w MWt~, kWt~, Gdv ili Gkal - w
zawisimosti ot wybrannogo nomera programmy wy~islitelq. Pri aktiwacii prawoj ili lewoj knopok na
licewoj paneli pribora na displej movno wywesti sledu`}ie pokazaniq:

Osnownye pokazaniq Ed.izmereniq/simwoly

\nergiq kWh-MWh-GJ-Gcal

Obæem 1 m3-0m3

Rashod 1 l/h-m3/h

Mo}nostx 1 kW-MW

Pikowyj rashod 1 l/hP-m3P

Pikowaq mo}nostx 1 kWP-MWP

Obæem 2 m3-0m3

Rashod 2 l/h-m3/h

Temperatura poda~i - t1 °C

Temperatura wozwrata - t2 °C

Dt °C

S~et~ik ~asow HRS

Raspe~atka mesq~nyh dannyh 001 PRT       *)

Raspe~atka po~asowyh dannyh 002 PRT       *)

Informacionnyj kod info

Dopolnitelxnye pokazaniq Ed.izmereniq/simwoly

Obæem 3 (Whod a) m3a

Obæem 4 (Whod b) m3b

Tarifnyj registr 2 TA2

Granica tarifa 2 TL2

Tarifnyj registr 3 TA3

Granica tarifa 3 TL3

Nomer potrebitelq -

Teku}aq data dat

Wremq CLK

Granica signala sboq AL

Summa Quick-~isel T--M

Test segmenta -

Na displej wywodqtsq tolxko te pokazaniq, kotorye byli zaprogrammirowany w wy~islitele. Po pro{estwii
150 sekund s momenta poslednej aktiwacii knopok, displej awtomati~eski wozwra}aetsq k otobraveni`
zna~eniq summarnoj |nergii.

Esli s~et~ik pitaetsq ot batarejki rezerwnogo pitaniq, na displee otobravaetsq tolxko zna~enie |nergii.

*) Wywod dannyh na pe~atnoe ustrojstwo proishodit putem navatiq obeih knopok na
licewoj paneli  pribora i poqwlenii na displee simwolow �001 PRT� ili �002 PRT�.
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1 .3 Izmerenie temperatury
MULTICAL® III 66-R izmerqet temperatury poda~i i wozwrata s razre{eniem 0,01°C pri pomo}i wstroennogo A/D-
konwertera, oblada`}ego wysokoj razre{a`}ej sposobnostx`. Pered kavdym zamerom temperatury proishodit
awtomati~eskaq `stirowka wnutrennego izmeritelxnogo kontura, ~to qwlqetsq garantiej absol`tnoj to~nosti
izmerenij i obespe~iwaet dolgowremennyj srok sluvby pribora.

Zamery temperatury proizwodqtsq kak kavdye 10 minut dlq ras~eta srednego zna~eniq / ~as, tak i dlq kavdoj
weli~iny obæema (naprimer 10 litrow pri CCC-kode = 119) dlq pods~eta weli~iny teplowoj |nergii i
pokazanij displeq.

Dostup k rass~itannym srednim zna~eniqm temperatur wozmoven ~erez arhiwator dannyh, |ti weli~iny na
displee ne otobrava`tsq.

Sredne~asowoe zna~enie temperatur rass~itywaetsq na osnowe 6 izmerenij, w to wremq kak srednemesq~noe
zna~enie temperatur rass~itywaetsq na osnowe 4032...4464 izmerenij (6 izmerenij h 24 ~asa h 28...31 sutki).

1.4 Izmerenie rashoda

1.4.1 Osnownoe izmerenie rashoda
Impulxsnye whody, ispolxzuemye dlq 2
osnownyh rashodomerow, podkl`~aemyh k
wy~islitel`, mogut, w zawisimosti ot
wybrannogo tipa rashodomerow,
kodirowatxsq ili dlq bystryh (CCC >
100) ili dlq medlennyh (CCC < 100)
impulxsow. W oboih slu~aqh filxtr
nivnih ~astot sledit za glu{eniem
wozmovnyh wibracij, w to wremq kak
medlennye impulxsy glu{atsq pri
pomo}i filxtra programmnogo
obespe~eniq.

①①①①① Rashodomery s tranzistornym wyhodom
Dat~ikom impulxsow w dannom slu~ae oby~no qwlqetsq opto|lektronnoe
soedinitelxnoe ustrojstwo s polewym tranzistorom (FET) ili tranzistornym wyhodom,
kotorye podkl`~a`tsq k klemmam 10 i 11 dlq s~et~ika wody V1 ili k klemmam 69 i 11
dlq s~et~ika wody V2. Tok ute~ki tranzistora ne dolven prewy{atx 1 mA w revime
�OFF�, i U

CE
 w revime �ON” ne dolven prewy{atx 0,5 W postoqnnogo toka.

②②②②② Rashodomery s relejnym ili gerkonowym kontaktnym wyhodom
Dat~ikom impulxsow w dannom slu~ae qwlqetsq ili gerkonowyj kontakt, kotoryj
oby~no ustanawliwaetsq na krylx~atye rashodomery ili rashodomery tipa Woltmann,
ili relejnyj wyhod magnitno-indukcionnogo rashodomera. Dannye tipy dat~ikow
impulxsow oby~no ispolxzu`tsq s medlennymi impulxsami (CCC-kody < 100).

Soedinenie (V 1 ) 9: Krasnyj 10: Veltyj 11: Sinij

Soedinenie (V 2 ) 9: Krasnyj 69: Veltyj 11: Sinij

③③③③③ Rashodomery s aktiwnym impulxsnym wyhodom s pitaniem ot MULTICAL®

Dannoe soedinenie ispolxzuetsq kak dlq ulxtrazwukowyh rashodomerow KAMSTRUP
ULTRAFLOW® II, tak i dlq |lektronnogo preobrazowatelq impulxsow dlq krylx~atyh
rashodomerow proizwodstwa KAMSTRUP. Potreblenie pitaniq dannymi priborami
~rezwy~ajno malo i u~teno pri ras~ete sroka sluvby batarejki pitaniq MULTICAL®.

④④④④④ Rashodomery s aktiwnym wyhodom i sobstwennym pitaniem
Rashodomery s aktiwnym signalxnym wyhodom podsoedinq`tsq kak pokazano na risunke
4. Urowenx signalow dolven nahoditxsq w predelah mevdu 3,5 i 5 W. Bolx{ij urowenx
signalow movet bytx podkl`~en ~erez passiwnyj delitelx naprqveniq, naprimer na
47 kOm/10 kOm pri urowne naprqveniq 24 W.
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1 .4 .2 Dopolnitelxnoe izmerenie rashoda
K MULTICAL® III 66-R mogut bytx podkl`-
~eny 2 dopolnitelxnye rashodomera dlq
izmereniq rashoda pitxewoj wody i wody na
podpitku. Dwa impulxsnyh whoda, Whod a i
Whod b, mogut ispolxzowatxsq ili dlq
rashodomerow s tranzistornym wyhodom, ili
dlq rashodomerow s gerkonowym kontaktnym
wyhodom, pri uslowii, ~to tok ute~ki na
wyhode ne prewy{aet 1mA pri naprqvenii 3,6
W postoqnnogo toka.

Bolee podrobnaq informaciq: sm. razdel 6.3
- Programmirowanie impulxsnyh whodow i
maksimalxnogo rashoda.

1.5 Ras~et |nergii i mo}nosti
Ras~et |nergii i mo}nosti wsegda proishodit na osnowe dannyh rashoda, polu~ennyh ot rashodomera V1
(podsoedinenie k klemmam 9-10-11), nezawisimo ot togo, gde raspoloven rashodomer - na poda~e ili na wozwrate.

Dlq ras~eta |nergii i mo}nosti ispolxzu`tsq korrektiru`}ie faktory iz tablicy doktora Stukka �Tabellen
von Wärmekoeffizienten für Wasser als Wärmeträgermedium� (Tablica ko|fficientow teplosodervaniq wody
kak teplonositelq).

1.6 Korrekciq massy

Korrekciq massy
W registratore dannyh proishodit peres~et summarnogo obæema wody [m3] w massu [tonn] w sootwetstwii s
priwedennoj tablicej peres~eta.

Korrekciq massy ispolxzuetsq kak pri po~asowoj, tak i pri mesq~noj arhiwacii dannyh i ohwatywaet oba
osnownyh rashodomera V1 i V2.

Sootno{enie korrekcii
Esli rashodomer V1 zaprogrammirowan dlq ustanowki w poda`}em
truboprowode, to temperatura poda~i ispolxzuetsq dlq korrrekcii massy
rashodomera V1, a temperatura wozwrata - dlq korrekcii massy rashodomera
V2.

I naoborot, kogda rashodomer V1 zaprogrammirowan dlq ustanowki w
obratnom truboprowode, to dlq korrekcii massy V1 ispolxzuetsq
temperatura wozwrata, a dlq V2 - temperatura poda~i.

Sm. nivestoq}u` tablicu.

Temperatura
[°C]

Ko|fficient
peres~eta [tonn/m3]

0 1.0000

10 0.9998

20 0.9983

30 0.9957

40 0.9923

50 0.9881

60 0.9832

70 0.9777

80 0.9717

90 0.9651

100 0.9581

110 0.9505

120 0.9429

130 0.9344

140 0.9258

150 0.9166

160 0.9073

170 0.8971

Nomer programmirowaniq A - B - C C C/V1 C C C/V2

Raspolovenie rashodomera (V1)

 Poda~a(Ob}ij sbros  ON) 1 t
flow

t
return

Wozwrat(Ob}ij sbros  ON) 2 t
return

t
flow

Poda~a(Ob}ij sbros OFF) 3 t
flow

t
return

Wozwrat(Ob}ij sbros OFF) 4 t
return

t
flow
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1 .7 S~et~ik ~asow |kspluatacii i rezerwnoe pitanie (back-up)
Pri normalxnyh uslowiqh |kspluatacii funkcii wy~islitelq i wnutrennie ~asy snabva`tsq pitaniem ot
osnownogo pitaniq wy~islitelq, kotorym, po Wa{emu wyboru, movet bytx libo batarejka, libo setewoe
pitanie 24 W peremennogo/postoqnnogo toka ili 230 W peremennogo toka.

Pri otsutstwii osnownogo pitaniq wstroennaq batareq rezerwnogo pitaniq back-up podderviwaet funkcii
~asow i kalendarq, a takve sledit za sohraneniem preds~et~ika i Quick-~isla. W revime back-up na displee
otobravaetsq tolxko akkumulirowannoe zna~enie |nergii.

S~et~ik ~asow w |kspluatacii summiruet to koli~estwo ~asow, w te~enie kotoryh bylo podkl`~eno
osnownoe pitanie - batarejka ili setx. Pri otsutstwii osnownogo pitaniq ot 10 sekund do 59 minut, dannyj
|kspluatacionnyj ~as ne zas~itywaetsq.

1.8 Informacionnye kody
Pri normalxnyh uslowiqh |kspluatacii, bez wozniknoweniq kakih-libo sboew w rabote sistemy,
informacionnym kodom budet 000 (Display Info = 000). Pri wozniknowenii odnogo ili neskolxkih iz
nivepere~islennyh sboew, informacionnye kody summiru`tsq, i w werhnem lewom uglu displeq poqwlqetsq
obozna~enie �E�. Dlq polu~eniq dannyh ob informacionnyh kodah neobhodimo wybratx trebuemye
informacionnye kody w konfiguracii >III <, (sm. razdel 6.4). Informacionnyj kod displeq fiksiruetsq w
pamqti s~et~ika i ustanawliwaetsq w nulewoe polovenie kak ukazano w razdele 1.9. �Funkcii sbrosa�.

Informacionnyj kod po~asowoj arhiwacii ustanawliwaetsq w nulewoe polovenie awtomati~eski. Rezulxtat
informacionnogo koda po~asowoj arhiwacii dostupen tolxko pri raspe~atke arhiwa po~asowyh dannyh, pri
|tom sostoqnie raboty s~et~ika prowerqetsq s ~asowym interwalom. Informacionnyj kod po~asowoj
arhiwacii ne zawisit ot konfiguracii >III <, kod >016< dejstwuet tolxko kogda kody >CCC< rashodomerow V1
i V2 identi~ny.

Info  -po~asowaq

registraciq

Info  - Displej Opisanie

+001 Otsutstwie osnownogo pitaniq, batarejki ili seti, bolx{e ~em 10 sekund w te~enie dannogo

~asa.

+002 Informacionnyj kod neisprawnosti rashodomera (V 1 ) poqwlqetsq pri otsutstwii integracionnyh

impulxsow *) w te~enie 48 ~asow, pri raznice temperatury wy{e 20°C .

+004 +004 Temperatura wozwrata w te~enii kak minimum 15 minut byla nive 0°S ili wy{e 165°S, ~to

qwlqetsq sledstwiem korotkogo zamykaniq dat~ika wozwrata ili ego obrywa.

+008 +008 Temperatura poda~i w te~enie kak minimum 15 minut byla nive 0°S ili wy{e 165°S, ~to

qwlqetsq sledstwiem korotkogo zamykaniq dat~ika poda~i ili ego obrywa.

+016 Signal sboq registriruetsq w po~asowoj arhiwacii, esli raznica mevdu dwumq osnownymi

rashodomerami prewy{aet zaprogrammirowannu` granicu signala sboq > A L< .   Signal sboq

dejstwuet tolxko esli oba >SSS< - koda identi~ny.

+128 Trebuetsq zamena batarei pitaniq. Dannyj inforamcionnyj kod poqwlqetsq primerno ~erez 8

let **) posle ustanowki s~et~ika ~asow. Pri ispolxzowanii s~et~ika s setewym pitaniem   kod

128 bezdejstwuet.

+256 Registraciq sli{kom bolx{ogo koli~estwa impulxsow obæema osnownogo rashodomera V 1, bolee

1 integracii *) w sekundu. Neobhodimo proweritx sootwetstwie rashodomera i koda > C C C <.

**) Wozniknowenie informacionnogo koda128 ozna~aet neobhodimostx
smeny batarejki pitaniq, tak kak srok ee sluvby prewysil 8 let.

Pri ispolxzowanii s~et~ika s pitaniem ot batarejki, srok ee sluvby zawisit ot podkl`~ennyh
rashodomerow. Neobhodimo menqtx batarejku s interwalom, zawisq}im ot tipow ispolxzuemyh rashodomerow
i ih koli~estwa, kak |to ukazano w nivestoq}ej tablice.

Ti p o sno wn o go

rasho do mera

Koli ~e stwo

rasho do merow

Reko me nd uemyj i nterwal sme ny batare i

Le t Kol-wo  ~asow w |kspluataci i

ULTRAFLOW® II 2 4.5 40.0 0 0

ULTRAFLOW® II 1 6 52.0 0 0

Rasho d omer s

gerko n owym

kon takto m

2 8 70.0 0 0

Rasho d omer s

gerko n owym

kon takto m

1 8 70.0 0 0

*) 1 integracionnyj impulxs = Preds~et~ik h Impulxs obæema

Wozmovnoe podkl`~enie dopolnitelxnyh rashodomerow dlq izmereniq rashoda pitxewoj wody ili wody na
podpitku po~ti ne wliqet na potreblenie pitaniq s~et~ika i, sledowatelxno, na interwal smeny batarei
pitaniq.
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1 .9 Funkcii sbrosa
MULTICAL® III 66-R snabven funkciej sbrosa,
kotoraq aktiwiruetsq primerno ~erez 10 sekund
posle podkl`~eniq osnownogo pitaniq - seti ili
batarejki. Funkciq sbrosa aktiwiruetsq takve pri
pome}enii kry{ki wy~islitelq na osnowu,
soderva}u` isto~nik pitaniq.

Funkciq sbrosa ne osu}estwlqet sbros registrow, a
tolxko zapuskaet funkcii wy~islitelq i s~et~ika
~asow w |kspluatacii.

Esli funkciq sbrosa kombiniruetsq s aktiwaciej
knopok, raspolovennyh na licewoj paneli pribora,
proishodit sbros informacionnyh kodow, s~et~ika
~asow, a takve registrow |nergii i wody, kak |to
pokazano w tablice:

PRIMER:

Pri ustanowke s~et~ika woznik informacionnyj kod = 012. \to sootwetstwuet obrywu
dat~ika temperatury, tak kak dat~iki byli otkl`~eny bolx{e 15-ti minut.

Podnimite kry{ku wy~islitelq. Navmite na prawu` licewu` knopku i dervite ee w
takom  polovenii w te~enie 10 sekund, odnowremenno ustanowiw kry{ku wy~islitelq na
osnowanie.

Funkcii sbrosa Aktiwiruetsq

Sbros informacionnogo

koda
Prawaq licewaq knopka

Sbros s~et~ika ~asow Lewaq licewaq knopka

Sbros registrow |nergii i

wody *)
Prawaq i lewaq knopki

*) Sbros registrow |nergii i wody proizwoditsq tolxko w s~et~ikah s
nomerom programmirowaniq PROG = 1-B-CCC-CCC i 2-B-CCC-CCC.

Dlq s~et~ikow s nomerom programmirowaniq PROG = 3-B-CCC-CCC i 4-B-
CCC-CCC sbrasywa`tsq tolxko informacionnyj kod i s~et~ik ~asow.
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2 . ARHIWACIQ I WYWOD DANNYH NA PE^ATNOE USTROJSTWO
MULTICAL® III 66-R osna}en arhiwatorom dannyh na baze EEPROM, s wyhodom serijnyh dannyh i ih wywodom
na printer. Takim obrazom, dannyj wy~islitelx wypolnqet srazu tri funkcii: izmerenie teplowoj |nergii,
arhiwaciq dannyh i ih raspe~atka.

S pomo}x` opti~eskogo razæema, raspolovennogo na licewoj paneli wy~islitelq, a takve opti~eskoj
s~itywa`}ej golowki, tipowoj nomer 66-99-102, printery s serijnoj pereda~ej dannyh mogut podkl`~atxsq
neposredstwenno k wy~islitel`.

Esli wybrannyj Wami printer osna}en 25-ti pol`snym {tekerom, to dlq pereda~i dannyh ispolxzuetsq
opti~eskaq golowka tipa 66-99-107 s 25-ti pol`snym {tekerom.

Takim serijnym printerom movet, naprimer, bytx printer EPSON LX300, kotoryj dolven bytx nastroen
sledu`}im obrazom:

Format dannyh 1200 Bod - 8 bitow dannyh - ~etnostx otsutstwuet

Format simwolow 96 simwolow na stroku (i bolee)

Pri primenenii printera s parallelxnym interfejsom dannyh (naprimer Centronics), neobhodimo
podkl`~enie serijno-parallelxnogo konwertera, naprimer, tipa Patton M-2023 ili Maxxtro CVTSP2, tipowoj
nomer 59-20-067.

Ne zabudxte podkl`~itx pitanie 9 W
postoqnnogo toka k adapteru.

2.1 Po~asowaq arhiwaciq dannyh
Pri pro{estwii kavdogo polnogo ~asa w wy~islitele proishodit arhiwaciq dannyh, wkl`~aq srednie
zna~eniq temperatur poda~i i wozwrata, nabl`daw{ihsq w te~enii dannogo ~asa (sm. razdel 1.3). Dannye
po~asowyh arhiwacij sohranq`tsq w registre obratnogo magazinnogo tipa (FIFO), ime`}im wozmovnostx
razme}eniq dannyh za 912 ~asow, ~to sootwetstwuet 38 sutkam.

Raspe~atka po~asowyh arhiwacij proishodit pri navatii prawoj knopki, raspolovennoj na licewoj
paneli pribora, do teh por, poka strelka displeq ne budet ukazywatx na zna~ok printera, a na displee ne
poqwitsq obozna~enie �002 PRT�. Posle |togo neobhodimo navatx na obe knopki odnowremenno dlq
aktiwacii wseh ukazatelxnyh strelok na displee. Raspe~atka po~asowyh zna~enij proishodit zatem
awtomati~eski.

[001] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

[002] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

[NNN] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

[911] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

[912] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info
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2 .2 Mesq~naq arhiwaciq dannyh
Za 1 ~as do iste~eniq kavdogo mesqca proishodit arhiwaciq dannyh, wkl`~aq srednie zna~eniq temperatur
poda~i i wozwrata, nabl`daw{ihsq w te~enii dannogo mesqca, i osnowannyh na srednih po~asowyh zna~eniqh
temperatur, (sm. razdel 1.3). Mesq~nye arhiwacii hranqtsq w registre obratnogo magazinnogo tipa (FIFO),
ime`}im wozmovnostx razme}eniq dannyh za 14 mesqcew.

Raspe~atka mesq~nyh arhiwacij proishodit putem navatiq prawoj knopki, raspolovennoj na licewoj
paneli pribora, do teh por, poka strelka na displee ne budet ukazywatx na zna~ok printera, i na displee ne
pokavetsq obozna~enie �001 PRT�. Posle |togo navima`tsq obe licewye knopki do poqwleniq wseh
ukazatelxnyh strelok na displee, raspe~atka dannyh proishodit zatem awtomati~eski.

Sokra}enie Opisanie

Data Teku}aq data arhiwirowaniq dannyh

\nergiq Akkumulirowannoe zna~enie teplowoj |nergii

V 1-m3 Akkumulirowannyj obæem poda~i

V 1-tonn Akkumulirowannaq massa poda~i

V 2-m3 Akkumulirowannyj obæem wozwrata

V 2-tonn Akkumulirowannaq massa wozwrata

tF-Sred. Srednqq temperatura poda~i

tR-Sred. Srednqq temperatura wozwrata

Whod a
Dopolnitelxnyj rashodomer na whode a,

akkumulirowannoe zna~enie

Whod b
Dopolnitelxnyj rashodomer na whode b,

akkumulirowannoe zna~enie

Po~as. info Teku}ij informacionnyj kod, po~asowoj

Info Informacionnye kody (sm. razdel 1.8)

^asy S~et~ik ~asow |kspluatacii

[001] Data \nergiq V 1 -m³ V 1 -tonn V 2 -m³ V 2 -tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

[002] Data \nergiq V 1 -m³ V 1 -tonn V 2 -m³ V 2 -tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

[NNN] Data \nergiq V 1 -m³ V 1 -tonn V 2 -m³ V 2 -tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

[013] Data \nergiq V 1 -m³ V 1 -tonn V 2 -m³ V 2 -tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

[014] Data \nergiq V 1 -m³ V 1 -tonn V 2 -m³ V 2 -tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy
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2 .3 S~itywanie dannyh s pomo}x` opti~eskoj golowki
W nivnem lewom uglu licewoj paneli MULTICAL® III raspoloven opti~eskij infra-krasnyj priemnik/
peredat~ik, sootwetstwu`}ij trebowaniqm standarta EN61107. Dlq s~itywaniq dannyh ispolxzuetsq
standartnaq opti~eskaq golowka s
postoqnnym magnitom tipa 66-99-102.

Programmirowanie koli~estwa impulxsow,
raspoloveniq rashodomera i wybor edinic
izmereniq summarnogo koli~estwa |nergii
movet, takim obrazom, proizwoditxsq s
pomo}x` opti~eskoj golowki. Zametxte, ~to
dlq izmeneniq |tih `ridi~eskih dannyh
trebuetsq nalovenie specialxnoj
peremy~ki do na~ala programmirowaniq.

Golowka dlq s~itywaniq dannyh 66-99-102
proizwodstwa KAMSTRUP movet
podkl`~atxsq kak k ru~nomu terminalu
MULTITERM III, tak i k standartnomu kompx`teru, sowmestimomu s IBM , pod
Windows 3.11 ili WIN95.

Dopolnitelxnu` informaci` otnositelxno funkcij ru~nogo terminala i
programmnogo obespe~eniq dlq kompx`tera Wy movete najti w dokumentacii po:

MULTITERM III Tipowoj nomer 66-99-100

Programmnoe obespe~enie dlq kompx`tera Tipowoj nomer 66-99-203

2.4 Pereda~a dannyh ~erez soedinitelxnoe dni}e
W soedinitelxnoe dni}e MULTICAL® III mogut bytx ustanowleny razli~nye kommunikacionnye moduli,
naprimer, �Whod dannyh i impulxsnyj whod� ili �Wyhod dannyh i impulxsnyj wyhod�. Razdely dannyh w
oboih slu~aqh identi~ny i, krome |togo, ime`t galxwani~esku` razwqzku s pomo}x` opto-|lektronnogo
ustrojstwa.

S pomo}x` modulej �Whod dannyh i impulxsnyj whod� i �Wyhod dannyh i impulxsnyj wyhod� movno
naladitx postoqnnu` swqzx so {tekerom dlq wne{nego s~itywaniq dannyh (sm. bro{`ru E40 999),
kompx`terom ili drugim interfejsom RS232. Pri prqmom podkl`~enii k kompx`teru sleduet postroitx
|lektri~esku` cepx, tak kak port dannyh MULTICAL® III imeet passiwnu` izolqci`, sm. shemu nive.

2 RXD Receive data

3 TXD Transmit data

4 DTR Data Terminal Ready

5 SG Signal Ground

Soedinenie mevdu serijnym COM-portom
kompx`tera i MULTICAL® III.

Ukazanie klemm otnositsq k COM-portu so
standartnym 9-ti pol`snym {tekerom D-Sub.

Tipowoj nomer 66-99-106Tipowoj nomer 66-99-105

Kabelx dannyh so wstroennym adaptorom RS-232 w
korpuse D-sub, postawlqetsq s  whodnym kabelem s

udalennoj izolqciej.

Kabelx dannyh so wstroennym adaptorom RS-232
w korpuse D-Sub, postawlqetsq s 3-pol`snym

{tekerom.
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2 .4 .1 [teker dlq wne{nego s~itywaniq dannyh
[teker dlq s~itywaniq dannyh proizwodstwa
KAMSTRUP, prednazna~ennyj dlq wne{nego
montava, movet bytx prisoedinen k
MULTICAL® III sledu`}im obrazom:

Princip dejstwiq
Kogda podkl`~ennoe s~itywa`}ee ustrojstwo, naprimer PK, posylaet opredelennyj zapros, MULTICAL® III
w otwet posylaet posledowatelxnostx dannyh ~erez 1-2 sekundy posle priema zaprosa. Pri s~itywanii
dannyh MULTICAL® III ispolxzu`tsq sledu`}ie kommunikacionnye ustanowki dlq wseh
posledowatelxnostej dannyh, za iskl`~eniem arhiwnyh dannyh (/# 6 i /# 7):

300/1200 Bod 1 Startowyj bit 7 Bitow dannyh Polovitelxnaq ~etnostx 1 Stop bit

Kommunikacionnye ustanowki dlq arhiwnyh dannyh (/# 6 i /# 7) primenq`t 8 startowyh bitow bez ~etnosti,
~to delaet wozmovnym pereda~u alxternatiwnyh obozna~enij, naprimer po-russki:

300/1200 Bod 1 Startowyj bit 8 Bitow dannyh ^etnostx otsutstwuet 1 Stop bit

 Zapros dlq #6 i #7 funkcioniruet s obeimi
kommunikacionnymi ustanowkami.

2.5 Posledowatelxnosti dannyh
S pomo}x` opti~eskoj golowki ili modulq dannyh,
nahodq}ihsq w soedinitelxnom dni}e, movno s~itatx
sledu`}ie posledowatelxnosti dannyh:

64 GND GREEN

63 REQUEST WHITE

62 DATA BROWN [teker dlq wne{nego
montava, tipowoj nomer

65-61-894, s 25-ti
metrowym kabelem.

Obozna~eniq

UNIT1 kW~, MW~, GDv ili otsutstwu`t

UNIT2 m³ ili otsutstwu`t

STX Start of text

ETX End of text

BCC Block check character

LF Line Feed

CR Carriage return

Dn Obozna~eniq ASCII

* Razdel mevdu zna~eniem i ed. izm

-> Posledowatelxnostx dannyh w

MULTICAL® III

<- Posledowatelxnostx dannyh iz 

MULTICAL® III

Posledowatelxnostx dannyh zaprosa 61107

a) EN61107 S^ITYWANIE DANNYH

-> / ? ! CR LF [300 BOD]

<- / KAM 0 M C CR LF [300 BOD]

-> ACK 0 0 0 CR LF [300 BOD]

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

<- 6.8 ( D7 D6 D5 D4 D3 D2 D1 * UNIT1 ) [300 BOD]

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

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

- Raspolovneie zapqtoj w dannyh obozna~aetsq kak �.�
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b) OBY^NYE DANNYE 1:

-> / # 1 [300 BOD]

<- \nergiq, Woda, S~et~ik ~asow, t
F
, t

R
, Dt, Mo}nostx, Rashod, Pikowaq

mo}nostx/rashod, Informacionnyj kod

� [1200 BOD]

w) OBY^NYE DANNYE 2:

-> / # 2 [300 BOD]

<- Nomer potrebitelq, V1-m3, V2-m3, V1-tonn, V2-tonn, Whod-a,
Whod-b, Nomer programmirowaniq, Nomer konfiguracii, Data

� [1200 BOD]

g) S^ITYWANIE DANNYH W ZAPROGRAMMIROWANNYJ DENX:

-> /  # 3 [300 BOD]

<- Nomer potrebitelq, Data s~itywaniq, \nergiq, Woda, TA2, TA3, Whod-a, Whod-b,
Pikowaq mo}nostx/rashod

� [1200 BOD]

d ) S^ITYWANIE DANNYH POWERKI:

-> / # 4 [300 BOD]

<- \nergiq, Summa Quick, Dt·k-faktor, Woda, Ostatok wody 1, Ostatok wody 2, t
F
 ,t

R
,

Nomer programmirowaniq

� [1200 BOD]

e) S^ITYWANIE MESQ^NYH DANNYH :

-> / # 5 [300 BOD]

<- Nomer potrebitelq, Data s~itywaniq, \nergiq, Woda, TA2, TA3, Whod-a, Whod-b,
Pikowaq mo}nostx/rashod � Po~asowye dannye

� [1200 BOD]

<- Data s~itywaniq, \nergiq, Woda, TA2, TA3, Whod-a, Whod-b,
Pikowaq mo}nostx/rashod � Za istek{ij mesqc

.

.

<- Data s~itywaniq, \nergiq, Woda, TA2, TA3, Whod-a, Whod-b,
Pikowaq mo}nostx/rashod � Za istek{ie 30 mesqcew

<- Data s~itywaniq, \nergiq, Woda, TA2, TA3, Whod-a, Whod-b,
Pikowaq mo}nostx/rashod � Za istek{ij 31 mesqc
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[001] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

[002] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

[NNN] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

[911] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

[912] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Po~as. info

v) S^ITYWANIE PO^ASOWYH DANNYH :

-> / # 6 [300 BOD]

<- MULTICAL® III � [1200 BOD]

<- Nomer potrebitelq

<- Nastrojka printera (Neraspe~atannye Esc-kody)

<- Swobodnyj tekst

<- Edinicy izmereniq

<- Faktory {kalirowaniq

z ) S^ITYWANIE MESQ^NYH DANNYH :

-> / # 7 [300 BOD]

<- MULTICAL® III � [1200 BOD]

<- Nomer potrebitelq

<- Nastrojka printera (Neraspe~atannye Esc-kody)

<- Swobodnyj tekst

<- Edinicy izmereniq

<- Faktory {kalirowaniq

[001] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

[002] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

[NNN] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

[013] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

[014] Data \nergiq V1-m³ V1-tonn V2-m³ V2-tonn tF-Sred tR-Sred Whod-a Whod-b Info ^asy

i ) OBY^NYE DANNYE 8:

-> / # 8 [300 BOD]

<- Nomer potrebitelq, TA2, TL2, TA3, TL3, Whod-a, Whod-b, Nomer programmirowaniq,
Nomer konfiguracii, Data

� [1200 BAUD]

j ) S^ITYWANIE ADRESUEMYH DANNYH :

-> / # A ADR 300 BOD          (ADR: 1-127 DWOI^NYJ, wsegda naprawlqetsq na adr=0)

<- Nomer potebitelq, \nergiq, Woda, S~et~ik ̂ asow, Whod-a, Whod-b, TA2, TA3,
Info, Adres

� [1200 BOD]
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2 .6 Primer programmnogo obespe~eniq dlq kompx`tera dlq pereda~i dannyh
Pri pereda~e dannyh ot MULTICAL® III na kompx`ter, gde zaloveny drugie specialxno razrabotannye
polxzowatelem programmy, neobhodimo adaptirowatx programnoe obespe~enie kompx`tera.

Wse posledowatelxnosti dannyh, za iskl`~eniem
stroki dannyh �a)�, ne sodervat ni edinic izmereniq,

ni raspoloveniq zapqtoj. Informaciq o nih � sm.
tablicu SSS-kodow, proiwedennyh w nastoq}em

rukowodstwe.

Wse dannye, posylaemye kompx`terom na MULTICAL®

III, dolvny naprawlqtxsq so skorostx` 300 Bod, w to
wremq kak dannye, idu}ie ot wy~islitelq k kompx`teru
� s 1200 Bod. Niveukazannye primery pokazywa`t kak

sleduet ispolxzowatx dannu` funkci`.

Standartnyj kompx`ter, sowmestimuj s IBM , oblada`}ij sledu`}imi programmnymi kodami, naprawit
zapros po Oby~nym dannym #1 s 300 Bod i polu~it dannye s 1200 Bod.

MSComm1.Settings = ”300,E,7,2”
MSComm1.Output = ” / # 1 ”
Delay (10) ’Wait to clear output buffer’
MSComm1.Settings = ”1200,E,7,2”
Temp = MSComm1.Input

S pomo}x` dannyh programmnyh kodow naprawlqetsq zapros po po~asowym dannym s 300 Bod, dannye
prinima`tsq so skorostx` 1200 Bod.

MSComm1.Settings = ”300,E,7,2”
MSComm1.Output = ” / # 6 ”
Delay (10) ’Wait to clear output buffer’
MSComm1.Settings = ”1200,N,8,2”
Temp = MSComm1.Input

3 . PROGRAMMIROWANIE
Wse programmiruemye funkcii wy~islitelq, ukazannye w razdele 5, pri neobhodimosti mogut bytx izmeneny
teplosnabva`}ej ili montavnoj organizaciej.

Oborudowanie dlq programmirowaniq wy~islitelq sostoit iz programmnogo obespe~eniq Windows 3.11 /
WIN95, tipowoj nomer 66-99-203, kotoroe ustanawliwaetsq na sowmestimyj s IBM standartnyj kompx`ter PC
486 ili Pentium.

Kommunikaciq mevdu kompx`terom i s~et~ikom proishodit ~erez odin iz serijnyh kommunikacionnyh
portow kompx`tera, COM 1 ili COM 2, ili pri pomo}i opti~eskoj s~itywa`}ej golowki 66-99-102, kotoraq
ustanawliwaetsq na licewu` panelx wy~islitelq. Drugim sposobom pereda~i dannyh movet bytx libo
osnowanie dlq programmirowaniq, tipowoj nomer 79-64-406, libo oborudowanie dlq powerki tipa 66-99-280.

Nomer programmirowaniq wy~islitelq A-B-CCC-CCC sodervit ̀ ridi~eskie izmeritelxnye dannye, po|tomu
ego izmenenie movet osu}estwlqtxsq tolxko pri otkrytom programmnom zamke. Dlq izmeneniq ostalxnyh
dannyh otkrytie zamka ne trebuetsq.

Bolee podrobno o funkciqh programmnogo
obespe~eniq skazano w �Rukowodstwe po

|kspluatacii, 66-99-203�.
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4 . TIPOWOJ NOMER
MULTICAL® III 66-R movet postawlqtxsq w neskolxkih funkcionalxnyh wariantah - s razli~nymi
podkl`~aemymi modulqmi, s razli~nym pitaniem i dat~ikami temperatury. Tipowoj nomer s~et~ika
neobhodim dlq bystrogo i to~nogo opisaniq imenno togo warianta s~et~ika, kotoryj Wam neobhodim.

Tipowoj nomer 66-R - X - X - X - X - X X X

Podkl`~aemye moduli Otsutstwuet 0

Whod dannyh i impulxsnyj whod 1

Wyhod dannyh i impulxsnyj wyhod 2

Uniwersalxnyj modem s impulxsnym whodom 3

Moduli pitaniq Otsutstwuet 0

Litiewaq batarejka, D-|lement 1

230 WAS 3

24 WAS/DC 4

Pt500 Dat~iki temperatury Otsutstwu`t 0

Para dat~ikow s gilxzami, 1.5 m kabelx 1

Para dat~ikow s gilxzami, 3.0 m kabelx 2

Para korotkih dat~ikow prqmogo podkl`~eniq, 1.5 m k 5

Para korotkih dat~ikow prqmogo podkl`~eniq, 3.0 m k 6

Para dat~ikow s gilxzami, 5 m kabelx 7

Para dat~ikow s gilxzami, 10 m kabelx 8

V1 Preobrazowatelx impulxsow Dlq rashodomerow s gerkonowym kontaktom 0

W komplekte s 1{t. ULTRAFLOW® II 9

Hydrometer preobrazowatelx impulxsow, 2.5 m kabelx F

Kod postawki (opredelqetsq KAMSTRUP) XXX
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5 . PROGRAMMIROWANIE I KONFIGURACIQ

5.1 PROG, CONFIG

Nomer programmirowaniq A - B - CCC - CCC

Raspolovenie rashodomera Poda~a (Ob}ij sbros  ON) 1

Obratka (Ob}ij sbros  ON) 2

Poda~a (Ob}ij sbros OFF) 3

Obratka (Ob}ij sbros  OFF) 4

Edinicy izmereniq GDv 2

kWt~ 3

MWt~ 4

Gkal 5

Kod rashodomera - V1 XXX

Kod rashodomera - V2 XXX

5.2 Nomer programmirowaniq, A-B-CCC-CCC

Kody >CCC< dlq V1 i V2 wsegda identi~ny pri
postawke s~et~ika s firmy-izgotowitelq.  S

pomo}x` programmnogo obespe~eniq wozmoven
wybor razli~nyh kodow >CCC< dlq V1 i V2.
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5.3 Tablica kodow CCC dlq MULTICAL® III 66-R (000 - 128)

Koli~estwo desqti~nyh znakow na displee

CCC no. Preds~et~ik Faktor
rashoda

kWt~ MWt~
Gkal

GDv m³ l/~ m³/~ kWt MWt l/imp. imp./l Qn Tip

000 10 3072 3 2 2 2 3 1 1 1-3.5 

001 4 7680 3 2 2 2 3 2.5 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 1.5
2.5

HM
GWF/Un

112 502 612 0 3 2 2 0 1 0.01992 50.2 1.5
2.5*

GWF/
MTW

113 2350 1307 2 1 1 0 1 0.042553 23.5 3.5
6*

GWF/
MTW

114 712 4315 2 1 1 0 1 0.14044 7.12 10
15*

GWF/
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*
0.6

GWF
UF II

117 269 1142 0 3 2 2 0 1 0.037174 26.9 1.5 Brunata

118 665 462 0 3 2 2 0 1 0.015037 66.5 1.5 Aquastar

119 1000 307 0 3 2 2 0 1 0.01 100.0 0.6
0.75...1.5

HM
UF I/UFII

120 1000 3072 2 1 1 0 1 0.1 10.0 15
25

UF II
UF II

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
1*

HM

124 522 589 0 3 2 2 0 1 0.019157 52.2 2.5
1.5*

CG
HM

125 607 506 0 3 2 2 0 1 0.016475 60.7 1.5
1*
1.5*

HM

126 420 731 0 3 2 2 0 1 0.023809 42.0 1,0
2.5*

CG
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

*) = Mnogostrujnyj

0XX Medlennye impulxsy

1XX Bystrye impulxsy
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5.4 Tablica kodow CCC dlq MULTICAL® III 66-R (129 - 172)

Koli~estwo desqti~nyh znakow na displee

CCC no. Preds~et~k Faktor
rashoda

kWt~ MWt~
Gkal

GDv m³ l/~ m³/~ kWt MWt l/imp. imp./l Qn Tip

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 2.5 Wehrle

133 604 508 0 3 2 2 0 1 0.016537 60.47 1.5 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 2.5
3

UFII
UF I

137 2500 1229 2 1 1 0 1 0.04 25 6
10

UF I/II
UF II

139 256 1200 0 3 2 2 0 1 0.03906 25.6 1.5
2.5

GWF/IVG

140 1280 2400 2 1 1 0 1 0.078125 12.8 3.5
5.0

GWF/IVG

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
15

GWF/IVG

144 1280 2400 1 0 0 2 3 0.78125 1.28 25
40

GWF/IVG

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
150...250

Sonocal
UF II

148 400 7680 1 0 0 2 3 2.5 0.4 120...300 Sonocal

151 5000 614 2 1 1 0 1 0.02 50 3
3.5

UF II

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 1.5 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 II

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 1,5 GWF/U2

165 599 513 0 3 2 2 0 1 0,01669 59.92 2,5 GWF/U2

166 1000 3072 0 x10 x10 1 2 10 0.1 450…1200

< 2500

Sonocal
"149"
UF II

167 200 15360 0 x10 x10 1 2 50 0.02 1800
2400
3000

Sonocal
"150"

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 2.5 60...100 UF II

171 4000 768 0 x10 x10 1 2 2.5 0.4 400 UF II

172 2500 1229 0 x10 x10 1 2 4 0.25 600..1000 UF II

*) = Mnogostrujnyj

0XX Medlennye impulxsy

1XX Bystrye impulxsy
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6. CONFIG, DD-E-FF-GG-III

6.1 >DD< Konfiguraciq pokazanij displeq
Na displee MULTICAL® III 66-R, oby~no
otobravaetsq akkumulirowannoe zna~enie
teplowoj |nergii. Pri navatii prawoj ili
lewoj knopok, raspolovennyh na licewoj
paneli probora, na displej movno wywesti
sledu`}ie osnownye i dopolnitelxnye
pokazaniq.

Kod >DD< nastraiwaetsq s pomo}x`
kompx`tera i programmnogo obespe~eniq
proizwodstwa KAMSTRUP. Takim obrazom, kod
>DD< movet bytx swobodno
pereprogrammirowan pri neobhodimosti.

Kavdyj kod DD movet maksimum sodervatx
22 pokazaniq ! (DD=60...79 zarezerwirowan dlq

MC III 66-R)

Cifra/bukwa = Wybor displeq

1 = Perwoe osnownoe pokazanie

A = Perwoe dopolnitelxnoe
pokazanie

*) Weli~ina
informacionnogo koda
zawisit ot
zaprogrammirowannogo >III<
koda. Sm. razdel 6.4

DD DD DD DD

Osnownye pokazaniq Edinicy

izmereniq/simwol

60 61 62 63

\nergiq kWh-MWh-GJ-Gcal 1 1 1 1

Woda 1 m³-0m³ 2 2 2 2

Rashod 1 l/h-m³/h 3 3 3 3

Mo}nostx 1 kW-MW 4 4 4 4

Pikowyj rashod 1 l/hP-m³P 5 5

Pikowaq mo}nostx 1 kWP-MWP 5 5

Woda 2 m³-0m³ 6 6

Rashod 2 l/h-m³/h 7 7

Temperatura poda~i - t1 °C 8 6 8 6

Temperatura wozwrata - t2 °C 9 7 9 7

Raznica temperatur - ∆t °C 10 8 10 8

S~et~ik ~asow HRS 11 9 11 9

Raspe~atka mesq~nyh

dannyh

001 PRT 12 10 12 10

Raspe~atka po~asowyh

dannyh

002 PRT 13 11 13 11

Informacionnyj kod info 14 12 14 12

Dopolnitelxnye pokazaniq Edinicy

izmereniq/simwol

Woda 3 m³a A A A A

Woda 4 m³b B B B B

Tarifnyj registr  2 TA2

Tarifnaq granica 2 TL2

Tarifnyj registr 3 TA3

Tarifnaq granica 3 TL3

Nomer potrebitelq - C C C C

Data dat D D D D

^asy CLK E E E E

Granica signala sboq AL F F F F

Summa Q uick-~isel T--M G G G G

Test segmenta - H H H H

E= TIP TARIFA

0
Aktiwnyj tarif

otsutstwuet

1 Tarif mo}nosti

2 Tarif rashoda

3 Tarif ohlavdeniq

4 -

5
Tarif temperatury

wozwrata

6
Tarif srednej

temperatury

7 Weli~ina bonusa

8 Wne{neuprawlqemyj tarif

6.2 Konfiguraciq mulxtitarifa
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6 .3 Konfiguraciq dopolnitelxnyh s~etnyh whodow
Pri osna}enii MULTICAL® III podkl`~aemym modulem �Whod dannyh/impulxsnyj whod� u Was poqwlqetsq
wozmovnostx prqmogo podkl`~eniq odnogo ili dwuh dopolnitelxnyh s~et~ikow, naprimer s~et~ika
pitxewoj wody i s~et~ika |lektri~estwa.

6.3.1 >FF< Whod a, delenie impulxsow (^astota £ £ £ £ £ 0,5 Gc)

FF Preds~et~ik Maks. Whodn.
rashod P/imp. Edinicy izmereniq i

raspolovenie zapqtoj

00 Whod a = OFF

01 1 50 m³/~ 100 m³a 000000.0

02 2 25 m³/~ 50 m³a 000000.0

03 4 12 m³/~ 25 m³a 000000.0

04 10 5 m³/~ 10 m³a 000000.0

05 20 2.5 m³/~ 5.0 m³a 000000.0

06 40 1 m³/~ 2.5 m³a 000000.0

07 100 0.5 m³/~ 1.0 m³a 000000.0

08 1 500 m³/~ 1000 m³a 0000000

6.3.2 >GG< Whod b, delenie impulxsow (^astota £ 3 Gc)

GG Preds~et~ik Maks. Whodn.
rashod P/imp. Edinicy izmereniq i

raspolovenie zapqtoj

00 Whod b = OFF

01 1 250 m³/~ 100 m³b 000000.0

02 2 125 m³/~ 50 m³b 000000.0

03 4 60 m³/~ 25 m³b 000000.0

04 10 25 m³/~ 10 m³b 000000.0

05 20 12 m³/~ 5.0 m³b 000000.0

06 40 6 m³/~ 2.5 m³b 000000.0

07 100 2,5 m³/~ 1.0 m³b 000000.0

08 1 2500 m³/~ 1000 m³b 0000000

Wnimanie: kody >FF< i >GG< ispolnq`tsq tolxko w
[m³a][m³b].
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Info-kod Opisanie

+002 Dannyj informacionnyj kod rashoda (V1) woznikaet pri
otsutstwii impulxsow rashoda *) w te~enii 48 ~asow pri
raznice tempratury bolx{e 20°S.

+004 Temperatura wozwrata w te~enie kak minimum 15 minut
byla nive 0 °S ili wy{e 165 °S, ~to qwlqetsq
sledstwiem obrywa temperaturnogo dat~ika wozwrata ili
korotkogo zamykaniq w nem.

+008 Temperatura poda~i w te~enie kak minimum 15 minut
byla nive 0°S ili wy{e 165°S, ~to qwlqetsq sledstwiem
obrywa temperaturnogo dat~ika poda~i ili korotkogo
zamykaniq w nem.

+128 Trebuetsq zamena batarei pitaniq. Dannyj info-kod
poqwlqetsq ~erez 8 let posle ustanowki s~et~ika ~asow
na nulx. Pri ispolxzowanii s~et~ika s setewym pitaniem
dannyj informacionnyj kod otsutstwuet w kode >III <.

+256 Registraciq sli{kom bolx{ogo koli~estwa impulxsow
obæema osnownogo rashodomera V1, prewy{a`}ego 1
integraciq w sekundu. Pri |tom sleduet proweritx
sootwetstwie rashodomera >SSS< - koda.

6.4 >III<  Ustanowka informacionnyh kodow
>III< - kod opredelqet, kakie informacionnye kody mogut otobravatxsq na displee s ukazaniem simwola �E�
w werhnem lewom uglu displeq. Informacionnyj kod dlq zadannyh funkcij skladywaetsq, posle ~ego summa
kodow programmiruetsq w wy~islitele kak kod >III<.

Naprimer.:

Esli >III<  = 012, to |to zna~it, ~to aktiwirowany tolxko informacionnye kody 4 i 8, wse
ostalxnye informacionnye kody passiwny. Kod >III< ne wliqet na funkci` �Info�
po~asowoj arhiwacii.

Pri postawke s~et~ikow s zawoda-izgotowitelq, dlq s~et~ikow s setewym pitaniem kod >III<  = 270, a dlq
s~et~ikow s pitaniem ot batarejki - >III<  = 398, pri |tom informacionnyj kod 16 wsegda passiwen.

Funkcii, po kotorym neobhodim pokaz informacionnogo koda, legko wnosqtsq s pomo}x` programmnogo
obespe~eniq.
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1. FUNCTIONAL DESCRIPTION

1.1 General information

MULTICAL® III, 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 ULTRAFLOW® II, 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

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

Printer for log data

Optical reading head

In addition to the advanced energy meter functions MULTICAL® III, 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.

MULTICAL® III, 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 MULTICAL® III, 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

MULTICAL® III, 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, m3 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
no 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

Energy kWh-MWh-GJ-Gcal

Water 1 m³-0m³

Flow 1 l/h-m³/h

Power 1 kW-MW

Peak flow 1 l/hP-m³P

Peak power 1 kWP-MWP

Water 2 m³-0m³

Flow 2 l/h-m³/h

Flow pipe - t1 °C

Return pipe - t2 °C

Differential temp. - Dt °C

Hour counter HRS

Print out monthly data 001 PRT       *)

Print out hour data 002 PRT       *)

Info info

Secondary indications Unit/symbol

Water 3 (Input a) m³a

Water 4 (Input b) m³b

Tariff register 2 TA2

Tariff limit 2 TL2

Tariff register 3 TA3

Tariff limit 3 TL3

Customer number 11 digits

Actual date dat

Time CLK

Alarm limit AL

Quicksum T--M

Segment test -

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

MULTICAL® III, 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

1.4.1 Primary flow measurement

Depending on the selected flow meter
type, the pulse inputs for the integra-
tor’s two primary flow meters can be
programmed for either fast fast pulses
(CCC > 100) or slow pulses (CCC <
100). In both cases a low-pass filter
suppresses possible bouncing, whereas
only the slow pulses are suppressed by
a software filter.

①①①①① 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 mA in OFF-state, and UCE in
ON-state must not exceed 0.5 VDC.

②②②②② 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

③③③③③ Flow meter with active pulse output, supplied by MULTICAL
This connection is used both together with KAMSTRUP’s ULTRAFLOW® II 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 MULTICAL®.

④④④④④ 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 kW/10 kW at 24 V signal level.
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1.4.2 Secondary flow measurement

Two secondary flow meters can be
connected to MULTICAL® III, type 66-R,
e.g. for measuring of tap water and
make-up water. The two pulse inputs,
input a and input b, can be used for
flow meters with either transistor or
reed-switch output, if the leak current
of the output is < 1mA at 3.6 VDC.

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 Wärmekoeffizien-
ten für Wasser als Wärmeträgermedium” 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.

Correction relation

If flow meter V1 is programmed for flow pipe, the flow tempera-
ture tFlow is used for mass correction of V1, whereas tReturn is used
for mass correction of V2.

It V1, however, is programmed for return pipe, the return tem-
perature tReturn is used for mass correction of V1, whereas tFlow is
used for mass correction of V2.

See the table below.

1.7 Hour counter and battery back-up

[°C]
Conversion factor

[tons/m³]

0 1.0000

10 0.9998

20 0.9983

30 0.9957

40 0.9923

50 0.9881

60 0.9832

70 0.9777

80 0.9717

90 0.9651

100 0.9581

110 0.9505

120 0.9429

130 0.9344

140 0.9258

150 0.9166

160 0.9073

170 0.8971

Program No. A - B - C C C/V1 C C C/V2

Flow meter position (V1)

Flow pipe (Total Reset ON) 1 t
Flow

t
Return

Return pipe (Total Reset ON) 2 t
Return

t
Flow

Flow pipe (Total Reset OFF) 3 t
Flow

t
Return

Return pipe (Total Reset OFF) 4 t
Return

t
Flow
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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 >III< 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 >III< 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 >III< 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.

**) 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
meter type

Number of
meters

Recommended replacement interval

Years Operating hours approx.

ULTRAFLOW ® II 2 4.5 years 40.000 hours

ULTRAFLOW ® II 1 6.0 years 52.000 hours

Meter with
reed-switch

2 8.0 years 70.000 hours

Meter with
reed-switch

1 8.0 years 70.000 hours

*) 1 integration pulse = Precounter x volume pulse

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

MULTICAL® III, type 66-R, has a reset func-
tion, which is activated approx. 10 s. after
connection of the primary supply, battery or
mains. I.e. the reset function is also activated,
when the integrator top is placed in a connec-
tion bracket which includes a supply source.

The reset function itself does not reset registers,
but only restarts the integrator function and
the hour counter.

If the reset function is combined with activation
of the front plate buttons, info codes, hour
counter or energy and water registers can be
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.

Reset function: Activate:

Reset of info codes Right button

Reset of hour counter Left button

Reset of energy and water
registers *)

Right and leftbuttons

*) It is only possible to reset energy and water registers in meters with
PROG = 1-B-CCC-CCC and 2-B-CCC-CCC.

    In meters with PROG = 3-B-CCC-CCC and 4-B-CCC-CCC only info
codes and hour counter can be reset.
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2. DATA LOGGING AND PRINTOUT
MULTICAL® III, 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 Hour info

[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

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-m³ 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

V1-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 MULTICAL® III 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 III and a
standard IBM compatible PC with Win-
dows 3.1 or WIN 95 installed.

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

MULTITERM III 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
MULTICAL® III 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 MULTICAL® III 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.

2 RXD Receive data

3 TXD Transmit data

4 DTR Data Terminal Ready

5 SG Signal Ground

Connection between the serial COM port
of a PC and MULTICAL ® III.

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

This circuit is included in both
datacables below

Type number 66-99-106Type number 66-99-105

Data cable with built-in RS-232 adapter in D-
Sub case, supplied with stripped input wires.

Data cable with built-in RS-232 adapter in
D-Sub case, supplied with 3-pole mini-jack

plug.
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2.4.1 External reading plug

Kamstrup’s reading plug for external mount-
ing can be connected to MULTICAL® III as
shown,

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, MULTICAL® III
replies by sending a data sequence 1-2 s. after the receipt of the request sequence.

MULTICAL® III’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.

2.5 Data sequence

The following data sequences can be read both by
means of the data module in the connection bracket
and through the optical reading head at the front of
the meter:

Character key

UNIT1 kWh, MWh, GJ or none

UNIT2 m³ or none

STX Start of text

ETX End of text

BCC Block check character

LF Line Feed

CR Carriage return

Dn ASCII character

* Separates value and unit

-> Data sequence to MULTICAL® III

<- Data sequence from MULTICAL® III

Data sequence of a 61107 request

a) EN61107 DATA READING

-> / ? ! CR LF [300 BAUD]

<- / 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, tF, tR, Dt, 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, Dt·k-factor, Water, Water rest 1, Water rest 2, tF, tR, 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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[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 Hour info

[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

g) DATA READING OF HOUR DATA

-> / # 6 [300 BAUD]

<- MULTICAL III — [1200 BAUD]

<- Customer number

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

<- Free text

<- Measuring units

<- Scaling factors

h) DATA READING OF MONTHLY DATA

-> / # 7 [300 BAUD]

<- MULTICAL III — [1200 BAUD]

<- Customer number

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

<- Free text

<- Measuring units

<- Scaling factors

[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-m³ V1-ton V2-m³ V2-ton tF-AVR tR-AVR Input-a Input-b Info HRS

i) NORMAL DATA 8:

-> / # 8 [300 BAUD]

<- Customer no., TA2, TL2, TA3, 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 MULTICAL® III 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 ®

III must be sent at 300 baud and all data which is
sent from MULTICAL ® III 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 = MSComm1.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 = MSComm1.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 COM2, 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”.



39
E

nglish

4. TYPE NUMBER
MULTICAL® III, 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.

Typenumber 66-R - X - X - X - X - X X X

Plug-in modules none 0

Data and pulse inputs 1

Data and pulse outputs 2

Universal modem with pulse inputs 3

Supply module none 0

D-Cell, Lithium Battery 1

230 V AC 3

24 V AC/DC 4

Pt500 Sensor none 0

Pocket sensor set with 1.5 m cable 1

Pocket sensor set with 3.0 m cable 2

Short direct sensor set with 1.5 m cable 5

Short direct sensor set with 3.0 m cable 6

Pocket sensor set with 5 m cable 7

Pocket sensor set with 10 m cable 8

V1 Pick-up/Flow meter Flow meter with Reed-switch 0

Complete mounted ULTRAFLOW® II 9

Hydrometer pick-up with 2.5 m cable F

Delivery code (determined by Kamstrup) X X X
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5. PROGRAMMING AND CONFIGURATION

5.1 Prog, config

5.2 Prog., A-B-CCC-CCC

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.

Programnr. A - B - CCC - CCC

Flow meter position Flow pipe (Total reset ON) 1

Return pipe (Total reset ON) 2

Flow pipe (Total reset OFF) 3

Return pipe (Total reset OFF) 4

Measuring unit GJ 2

kWh 3

MWh 4

Gcal 5

Flow meter coding - V1 XXX

Flow meter coding - V2 XXX
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5.3 CCC-table for MULTICAL ® III, type 66-R (000 - 128)

Number of decimals displayed

CCC no. Precounter Flow
factor

kWh Mwh
Gcal

GJ m³ l/h m³/h kW MW l/imp. imp./l Qn Type

000 10 3072 3 2 2 2 3 1 1 1-3.5 

001 4 7680 3 2 2 2 3 2.5 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 1.5
2.5

HM
GWF/Un

112 502 612 0 3 2 2 0 1 0.01992 50.2 1.5
2.5*

GWF/
MTW

113 2350 1307 2 1 1 0 1 0.042553 23.5 3.5
6*

GWF/
MTW

114 712 4315 2 1 1 0 1 0.14044 7.12 10
15*

GWF/
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*
0.6

GWF
UF II

117 269 1142 0 3 2 2 0 1 0.037174 26.9 1.5 Brunata

118 665 462 0 3 2 2 0 1 0.015037 66.5 1.5 Aquastar

119 1000 307 0 3 2 2 0 1 0.01 100.0 0.6
0.75...1.5

HM
UF I/UFII

120 1000 3072 2 1 1 0 1 0.1 10.0 15
25

UF II
UF II

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/
1*

HM

124 522 589 0 3 2 2 0 1 0.019157 52.2 2.5 /
1.5*

CG/
HM

125 607 506 0 3 2 2 0 1 0.016475 60.7 1.5
1*
1.5*

HM

126 420 731 0 3 2 2 0 1 0.023809 42.0 1,0/
2.5*

CG
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

0XX Slow pulses

1XX Quick pulses
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5.4 CCC-table for MULTICAL ® III, type 66-R (129 - 172)

Number of decimals displayed

CCC no. Precounter Flow
factor

kWh Mwh
Gcal

GJ m³ l/h m³/h kW MW l/imp. imp./l Qn Type

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 2.5 Wehrle

133 604 508 0 3 2 2 0 1 0.016537 60.47 1.5 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 2.5
3

UFII
UF I

137 2500 1229 2 1 1 0 1 0.04 25 6
10

UF I/II
UF II

139 256 1200 0 3 2 2 0 1 0.03906 25.6 1.5
2.5

GWF/IVG

140 1280 2400 2 1 1 0 1 0.078125 12.8 3.5
5.0

GWF/IVG

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
15

GWF/IVG

144 1280 2400 1 0 0 2 3 0.78125 1.28 25
40

GWF/IVG

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
150...250

Sonocal
UF II

148 400 7680 1 0 0 2 3 2.5 0.4 120...300 Sonocal

151 5000 614 2 1 1 0 1 0.02 50 3
3.5

UF II

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 1.5 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 II

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 1.5 GWF/U2

165 599 513 0 3 2 2 0 1 0.01669 59.92 2.5 GWF/U2

166 1000 3072 0 x10 x10 1 2 10 0.1 450…1200

< 2500

Sonocal
"149"
UF II

167 200 15360 0 x10 x10 1 2 50 0.02 1800
2400
3000

Sonocal
"150"

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 2.5 60...100 UF II

171 4000 768 0 x10 x10 1 2 2.5 0.4 400 UF II

172 2500 1229 0 x10 x10 1 2 4 0.25 600..1000 UF II

*) = Multi-jet

0XX Slow pulses

1XX Quick pulses
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6. CONFIG, DD-E-FF-GG-III

6.1 >DD< Configuration of display
indications

MULTICAL® III, 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

MULTICAL ® III, 66-R)

Figure/letter = Selected indications

1 = First primary indication

A = First secondary indication

*) The extent of the INFO-code
depends on the entered >III<
code. See paragraph 6.4

DD DD DD DD

Primary indications Unit/symbol 60 61 62 63

Energy kWh-MWh-GJ-Gcal 1 1 1 1

Water 1 m³-0m³ 2 2 2 2

Flow 1 l/h-m³/h 3 3 3 3

Power 1 kW-MW 4 4 4 4

Peak flow 1 l/hP-m³P 5 5

Peak power 1 kWP-MWP 5 5

Water 2 m³-0m³ 6 6

Flow 2 l/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 m³a A A A A

Water 4 m³b 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

6.2 Configuration of MULTITARIF

E= TARIFF TYPE

0 No tariff active

1 Power dependent tariff

2 Flow dependent tariff

3 Cooling tariff

4 -

5 Return temperature tariff

6
Average temperature
tariff

7 Bonus figure

8 Externally controlled tariff
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6.3 Configuration of external counter inputs

If MULTICAL® III 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)

FF Precounter
Max. Input
water flow

l/imp
Unit and position
of decimal point

00 Input a = OFF

01 1 50 m³/h 100 m³a 000000.0

02 2 25 m³/h 50 m³a 000000.0

03 4 12 m³/h 25 m³a 000000.0

04 10 5 m³/h 10 m³a 000000.0

05 20 2.5 m³/h 5.0 m³a 000000.0

06 40 1 m³/h 2.5 m³a 000000.0

07 100 0.5 m³/h 1.0 m³a 000000.0

08 1 500 m³/h 1000 m³a 0000000

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

GG Precounter Max. Input
water flow

l/imp Unit and position
of decimal point

00 Input b = OFF

01 1 250 m³/h 100 m³b 000000.0

02 2 125 m³/h 50 m³b 000000.0

03 4 60 m³/h 25 m³b 000000.0

04 10 25 m³/h 10 m³b 000000.0

05 20 12 m³/h 5.0 m³b 000000.0

06 40 6 m³/h 2.5 m³b 000000.0

07 100 2.5 m³/h 1.0 m³b 000000.0

08 1 2500 m³/h 1000 m³b 0000000

>FF< and >GG< codes cannot be carried out with
other measuring units than [m ³a] and  [m ³b].
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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 >III<
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.

6.4 >III< Info-code setup

The code >III< 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 >III< code.

Example.:

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

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

From the factory >III< = 270 in mains supplied meters and >III< = 398 in battery
supplied meters.

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



46

58
11

-0
34

/R
ev

.B
1

Kamstrup A/S, Industrivej 28 ; DK-8660 Skanderborg
Tel.: +45 89 93 10 00 ; Fax.: +45 89 93 10 01 ; www.kamstrup.dk


	2. ARHIWACIQ I WYWOD DANNYH NA   PE^ATNOE USTROJSTWO 
	3. PROGRAMMIROWANIE 
	4. TIPOWOJ NOMER 
	5. PROGRAMMIROWANIE I KONFIGURACIQ 
	6. KONFIGURACIQ, DD-E-FF-GG-III 
	
	2. DATA LOGGING AND PRINTOUT 
	3. PROGRAMMING 
	4. TYPE NUMBER 
	5. PROGRAMMING AND CONFIGURATION 
	6. CONFIG, DD-E-FF-GG-III 
	1. PRIMENENIE I PRINCIP DEJSTWIQ 
	1.1 Ob}ee 
	1.2 Funkcii displeq 
	1.3 Izmerenie temperatury 
	1.4 Izmerenie rashoda 
	1.4.1 Osnownoe izmerenie rashoda 
	1.4.2 Dopolnitelxnoe izmerenie rashoda 
	1.5 Ras~et |nergii i mo}nosti 
	1.6 Korrekciq massy 
	1.7 S~et~ik ~asow |kspluatacii i rezerwnoe pitanie (back-up) 
	1.8 Informacionnye kody 
	1.9 Funkcii sbrosa 
	2.1 Po~asowaq arhiwaciq dannyh 
	2.2 Mesq~naq arhiwaciq dannyh 
	2.3 S~itywanie dannyh s pomo}x` opti~eskoj golowki 
	2.4 Pereda~a dannyh ~erez soedinitelxnoe dni}e 
	2.4.1 [teker dlq wne{nego s~itywaniq dannyh 
	2.5 Posledowatelxnosti dannyh 
	2.6 Primer programmnogo obespe~eniq   dlq kompx`tera dlq pereda~i dannyh 
	3. PROGRAMMIROWANIE 
	4. TIPOWOJ NOMER 
	5. PROGRAMMIROWANIE I KONFIGURACIQ 
	5.1 Prog, Config 
	5.2 Nomer programmirowaniq A-B-CCC-CCC 
	5.3 Tablica kodow CCC dlq MULTICAL® III 66-R 
	5.4 Tablica kodow CCC dlq MULTICAL® III 66-R  
	6. KONFIGURACIQ, DD-E-FF-GG-III 
	6.1 >DD< Konfiguraciq pokazanij displeq 
	6.2 Konfiguraciq mulxtitarifa 22
	6.3 Konfiguraciq dopolnitelxnyh s~etnyh whodow 
	6.3.1 >FF< Whod a, delenie impulxsow (^astota £ 0,5 Gc) 
	6.3.2 >GG<  Whod b, delenie impulxsow (^astota £ 3 Gc) 
	6.4 >III< Ustanowka informacionnyh kodow 

