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1. Genel

1.1 Teknik Ozellikler

*
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Diisiik frekansl kare dalga tetikleyici, tetikleme frekanslar1 : 5.000Hz (1/10).4.167Hz
(1/12).3.125Hz (1/16) ;

Tetikleme Akimi:125mA-250 mA

Bos boru tespiti igin ek sensor veya topraklama halkasi gerektirmez;
Mevcut hiz dlgiim araligi : 0.1 --- 15m/s, hiz 6l¢lim ¢ozlniirligl * 1mm/s;
AC voltaj aralig1 : 220VAC (£10%);

DC voltaj araligi: DC 10-30 VDC (£10%);

Haberlesme Fonskiyonu: MODBUS RTU protokolii ( RS-232 veya RS-485) standart;
veya HART haberlesme opsiyonu;

Tiirkge, Ingilizce dil segenegi;

Analog ¢ikis:0 -10mA veya 4-20 mA;

Frekans ¢ikisi ayarlanabilir;

Puls ¢ikis1 ayarlanabilir;

Alarm fonksiyonlari: sensor tetikleme, bos boru, yiiksek ve diisiik limit alarmu;

Yiiksek ve diigiik limit alarmi ayarlanabilir: Akis miktari, Yiizdesel Akig. Pozitif
yonlii akis, negatif ( ters ) yonli akis, net akis;

Hafizada kayith 3 toplam veri icermektedir : Ileri yonlii toplam akis, ters yonlii toplam
akis, net toplam akis ( pozitif negatif farki ).

Akis  dogrusal diizeltme fonksiyonu: 4 nokta dogrusal diizeltmeyi/dogrulamay1 destekler;
Veri yedekleme ve geri yiikleme: iiretici orjinal veriler geri yiiklenebilir ve yedeklenebilir;
Veri yiikleme ve geri ¢ekme: harici EPROOM f{initesine veriler yiiklenebilir, kayitli veriler
parametreler ve toplam debi bilgileri geri ¢ekilebilir. (konvertor verileri harig).

Temel Parametreler ve Performans

Ortam Caligsma Sicakligi: -20°C ~+70°C
Bagil Nem : 5%~90%
Gli¢ : <10W (sensor ile birlikte)
Analog akim ¢ikis
Yiik direnci: 0~10mA igin 0~1200Q
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: 4~20mA i¢in 0~600Q
Hassasiyet: 0.1% £10pA
€ Dijital Frekans Cikis
Frekans ¢ikis araligi: 1~5000Hz
Cikis elektrik izolasyonu: Fotoelektrik izolasyon. izolasyon voltaji: > 1000VDC;
Frekans ¢ikis: Dahili pull-up direnci 15009, siiriicii akim1 16mA.

Harici besleme i¢in en yiiksek voltaj 30 VDC ve en yiiksek yiik akimi ise150 mA 'dir.

€ Dijital Puls Cikis
Ayarlanabilir Puls esdegeri : 0.001~1.000 m’/ puls,
0.001~1.000 Ltr /p uls
Puls ¢ikis genisligi: Kare dalga ¢ikis ve maksimum seviyesi 50ms.
Puls ¢ikis izolasyonu: Fotoelektrik izolasyon. izolasyon voltaji: > 1000VDC;
Puls ¢ikis: Dabhili pull-up direnci 1500, siiriicii akim1 16mA.

Harici besleme icin en yliksek voltaj 30 VDC ve en yiiksek yiik akimi ise 150 mA 'dir.

€ Montaj i¢in dlgiim hassasiyeti

Cap(mm) Hiz (m/s) Hassasiyet

<0.3~1 +0.3% R
10~20 1~6 +0.2% R .
%R: Olglim Degeri

6~15 +0,5% R
<0.3~1 +0.3% R
25 ~600 1~6 +0.2% R
6~15 +0,5% R
<0.3~1 +0.3% R
700~3000 1~6 +0.2% R
6~15 +0,5% R
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1.3 HABERLESME PORTU VE PROTOKOLU

1.3.1 MODBUS protokolii
Fiziksel arayiiz RS-485, 1000V elektriksel izolasyon, format1 RTU.
Modbus yapilandirma araci, yazilimi ile parametreler degistirilebilir, ger¢ek zamanli akis

okumasi yapilabilir veya gercek zamanli toplam debi bilgisi takibi yapilabilir.
1.3.2  HART protokolii

Hart yapilandirma araci, yazilimi ile veya el tipi Hart Terminali ile parametreler degistirilebilir,

gercek zamanl akis okumasi yapilabilir veya gergek zamanli toplam debi bilgisi takibi yapilabilir.

2. EKRAN VE TUSLARIN KULLANIMI

2.1 OLCUM DURUM EKRANI

Olgiim verileri ve durum asagidaki sekilde gosterilir:

Anlik Akis

Akis Birimi

Akis Hiza

Yiizdesel Akis

Bos Boru Orani

Pozitif Toplam Akis(3+)
Negatif Toplam Akis(}-)
Net Toplam AKis(¥d)
Hacimsel Akis

Akim Cikis(Iout)

FS 1.315 m/s

Diger parametreleri
gormek i¢in "asag1"

Alarm Isareti tusuna basiniz

Alarm Tipleri:
FQH. FQL. FGP, SYS
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Not: Birden fazla alarm olustugunda, gosterge sirali gecisli olarak gosterecektir.

FQH --- Akis Ust Limit Alarmi FQL---Akis Alt Limit Alarmi

FGP --- Bos Boru Alarmi SYS --- Sistem Tetikleme Alarmi

Konvertor 4 tusa sahiptir: Esc tusu, Yukari tusu, Asagi tusu ve Giris tusu

Olgiim ekraninda tus islevleri asagidaki sekildedir:

V

Olgiim ekraninda 3. satirin degeri degistirmek icin "Asag1" tusuna basilir. Akis hizi,
yiizdesel akis, bos boru orani, pozitif toplam akis, negatif toplam akis, net toplam akis,
hacimsel akis, akim ¢ikis verilerine bu sekilde ulasilir.

"Giris" tusuna 3 saniye boyunca basildiginda, sifre arayiiziine girilir.

"Esc" tusu ve "Yukar1" tusuna ayni1 anda basilarak ekran kontrasti artilir.

"Esc" tusu ve "Asag1" tuslarina ayni1 anda basilarak ekran kontrasti azaltilir.

2.2 Tuslar ve Ekran

2.2.1 Tuslarm Islevleri

Tuslarin genel islevleri agagidaki sekildedir:

¢+ V4d

Giris I:Giris yapmak veya parametreyi kayit etmek i¢in kullanilir

Yukart I:Segili degeri artirmak veya sonraki meniiye gegmek i¢in kullanilir

Asagi I:Saga gecmek veya dnceki menilye gegmek icin kullanilir

ESC I:Onceki meniiye donmek veya diizenlemeyi iptal etmek i¢in kullanilir
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2.2.2 Tuslarin Kullanim Y dntemleri

1) Tek Tus Islemi
Kullanim Sekli: Tusa basin ve birakin.Tek tus islemi agsagidaki sekilde ¢aligir:

== ESC Tusu: Onceki meniiye dén / diizenlemeyi iptal et
~— Asag1 Tusu: Saga gec / dnceki meniiye geg
— Yukart Tusu: Secili degeri 1 artir / sonraki meniiye ge¢

— Giris Tusu: Giris yap / parametreyi kayit et

2) Kombinasyon Tus Islemleri
ESC tusu ile birlikte diger tuslar1 kullanin. Kullanim Sekli: ESC tusuna basili tutun, daha

sonra diger tusa basin.
a)  Olgiim Ekran1 (Normal Gériintiileme Durumu)
~— “Esc tusu + Yukar1 tusu”, LCD ekran kontrast artirma
~— “Esc tusu + Asagi tusu”, LCD ekran kontrast azaltma
b) Parametre Diizenleme Ekrani
V= ESC tusu + Asag tusu: Imleg sola kaydirma
— ESC tusu + Yukar1 tusu : Imleg alanindaki sayidan 1 ¢ikarma
— ESC tusu + Giris tusu: Onceki meniiye donme / Degisikligi iptal etme
2.2.3 Sifre Giris
Sifre giris 6rnegi, tuslarmn iglem siireci:

1) Cihaz 6lgiim ekraninda iken ( normal gériintiileme durumu ), Giris tusuna 3 saniye basil
tuttugunuzda, sifre giris ekran1 goriintiilenecektir. Bu ekranda sifre giriniz.( Farkli

seviyelerdeki sifreler icin liitfen parametre ayarlar1 boliimiine bakimiz. Or: 03210)
2) Imleg alanindaki saytya 1 ekleme igin Yukar1 tusuna basimz .
3) Asagi tusuna basarak imleci sola kaydirin.

4) Sifreyi tamamlayarak Giris tusuna basin. Sifre dogru ise parametre ayarlar1 acilacaktir.

Not: Herhangi bir asamada 6l¢iim ekranina geri donmek i¢in Giris tusuna 3 saniye boyunca basiniz.
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2.2.4 Meniye GO0z Atma

1) Menii Durum Ekrani
Menii durum ekrani agagida gosterildigi gibi, goriintillemek ve parametre se¢mek igin

kullanilir. LCD ekran 4 satira kadar goriintiiler :

Param Ayar ——— Anameni
“B:Hizhi Ayar — ——1—— Onceki menii
— 1 Secili Menii
g D:Gelismis Ayar ——+— Sonraki Menii

2) Durum Ekraninda Tus Islevleri

Esc tusu: Ana meniiye don;

Asag tusu: Onceki menii

Yukari Tusu: Sonraki menii

Giris tusu: Menii durum ekrani veya parametre durum ekranina giris.

10 dakikadan fazla bir tusa basilmadiginda veya 3 saniye boyunda Giris tusuna basildiginda
cihaz otomatik olarak 6l¢lim ekranina donecektir.

2.2.5 Parametrelere G6z Atma

1) Durum Ekrani
Parametre durum ekrani, ¢esitli parametre degerlerini goriintiilemek icin kullanilir. LCD

ekran agagida goriildigl gibi 4 satira kadar goriintiiler:

D15:Elle Sifirlama Parametre {smi
Hata Hata Mesaji
+00.000 m/s Anlik Deger
FS 0.063 Anlik akis hizi

Hata: Parametre hata degeri gostergesi;

Dordiincii satir, anlik akis hizi: Tarayici sifir akis oldugunda goriintiilenen akis hizi degeri

diizeltme katsayisi, fabrika kalibrasyon katsayilari, akis diizeltme katsayisi 1, akis diizeltme
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katsayis1 2, akig diizeltme katsayisi 3, akis diizeltme katsayisi 4 oldugunda goriintiilenen akig
oran1 degeri.
2) Durum Ekraninda Tus Islevleri
Giris tusu: Eger hata yok ise diizenleme kayit edilir, aksi taktirde iglem hatasi uyaris1 verir
ESC tusu: Ana meniiye don
10 dakikadan fazla bir tusa basilmadiginda veya 3 saniye boyunda Giris tusuna basildiginda

cihaz otomatik olarak 6l¢iim ekranina donecektir.
2.2.6 Degerleri Diizenleme

1) Deger Diizenleme Ekrani

Kullanicilar diizenleme modunda parametre degerlerini degistirebilir, LCD gdsterge:

D15:Elle Sifirlama Parametre ismi
+0.000 m/s Eski deger
= 00.000 m/s Ayarlanan deger

Dogrulanmis akis hizi

FS.c 0.063

degeri

Dordiincti satir, anlik akis hizi: Tarayict sifir akis oldugunda goriintiilenen akis hizi degeri
diizeltme katsayisi, fabrika kalibrasyon katsayilari, akis diizeltme katsayis1 1, akis diizeltme katsayisi
2, akis diizeltme katsayisi1 3, akis diizeltme katsayis1 4 oldugunda goriintiilenen akis oran1 degeri.

2) Deger Diizenleme Ekraninda Tuslarin Islevleri
ESC tusu: Degisikligi iptal et, nceki meniiye don
Asag tusu : Imleg saga kaydirma ( deger girisi )

Up key : Imlec alanindaki degeri 1 artirma ( deger girisi )

ESC tusu + Asag tusu: Imlegi sola kaydirma

ESC tusu + Yukar1 tusu: imleg alanindaki sayisi 1 azaltma ( deger girisi ).
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Giris tusu:  Eger hata yok ise diizenleme kayi1t edilir, aksi taktirde islem hatasi

uyarist verir

10 dakikadan fazla bir tusa basilmadiginda veya 3 saniye boyunda Giris tusuna basildiginda

cihaz otomatik olarak 6l¢iim ekranina donecektir.

3. SENSOR BAGLANTISI VE CIKIS

3.1 KOMPAKT ELEKTRONIK

3.1.1 Sensor Baglantisi

Kompakt elektronik sensor baglantis1 asagidaki sekilde gosterilmistir ( sinyal ve tetikleme hatlari):

Kirmiz1 ve Siyah Cift Hat (tetikleme hatt1)

Kirmiz1 Kablo
Siyah Kablo

Kirmizi Kablo
~~——— Beyaz Kablo
Koruma Kablosu

Gri ¢ift korumali kablo
(sensor sinyal hatt1)

Sema :

Tetikleme Hatti: Kirmizi Kablo

J Tetikleme Akimi Baglantisi
Siyah Kablo

Sensor Sinyal Hatti : Kirmiz1 Kablo "Sinyal 1"
Beyaz Kablo"Sinyal 2"

Sensor Sinyal Baglantisi

Koruma Kablosu "Sinyal Topraklama"
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3.1.2 Kablolama Terminali

Konvertor arka kapagini ¢ikardiginizda kablo terminalini gorebilirsiniz.

Baglantilarin sembolleri ve aciklamalari:

L: (+)

220V Besleme L. (24V Besleme +)

N: ()

220V Besleme N. (24V Besleme -)

TX+:

Haberlesme Giris Sinyali, RS485 A

TX—:

Haberlesme Giris Sinyali, RS485 B

I0UT+:

0~10mA,4-20mA,4-12-20mA,0-20mA Cikis Akimi Pozitif

ICOM:

0~10mA,4-20mA,4-12-20mA,0-20mA Cikis Akimi Topraklanmis

P/AH:

Frekans (Pulse) Cikis / Ust Alarm Cikisi

PCOM:

Frekans (Pulse) Cikis Topraklamasi/ Ust Alarm Cikisi Toprakamasi

AL:

Alt Limit Alarm Cikisi / Akis Yon Cikisi

ACOM:

Alt Alarm Topraklamasi

SW

Frekans (Pulse) Cikis Aktif / Pasif Anahtari

3.2 HARICIi ELEKTRONIK

3.2.1 Kablolama Terminali
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T 1] w0

O|0] |0O|0|0]|0]|0|0|0|0|0[0]|0|010|0

L " T+ Ti=- P-AH PCOM AL Io I[COM COI CD2 DSL SI61SGMDSIG2 DS2
220V
@1 =) | 2
olo =
- 1 1
24yDC

220V/24V besleme terminalleri:

L:(#) 220V Besleme L. (24VDC Besleme +)

N:(-) 220V Besleme N. (24VDC Besleme -)

Diger Terminaller sembol ve agiklamalart:

CD1 Bobin Tetikleme Cikis 1 TX+ : | Haberlesme Girisi, RS485 A
CD2 Bobin Tetikleme Cikis 2 TX— . | Haberlesme Girisi, RS485 B
. ) . Diisiik Alarm Cikisi /
DS1 Sinyal 1 (-) AL : o
Akis Yoni Alarm Cikist
s161 | Sinval 1 PIAH : Frekans / Puls Cikis
' e " | Yiiksek Alarm Cikis

SGND : | Sinyal Toprak PCOM: | Frekans / Puls Cikis Doniis
Yiiksek -Diisiik alarm Doniis

SIG2 : Sinyal 2 To: ?nji (;rlgﬁl,ti?srnAA-12-20mA,O-20mA
DS2 | Sinyal 2 () ICOM: | POt A4-12-20mA,0-20mA

10
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Sensor sinyal kablolamasi agagiadaki sekildedir -

— Dis Blendaj-Topraklama

Sar1-CD2 (SARGI)

I > Yesil- CD1 (SARGI)

Blendaj-SGND )
I » Kahve-Sigl (1. ELEKTROT)

Beyaz-Sig2 (2. ELEKTROT)

3.3 TOPRAKLAMA

Topraklama icin temas alan1 1.6 mm2 den biiyiik, direnci 102 dan az bakir levhanin PE

ucuna baglanmasi gerekmektedir.

3.4 FREKANS CIKISI, PULS CIKISI, YUKSEK ALARM CIKISI

Frekans ¢ikisi, Puls ¢ikisi ve Yiiksek alarm ¢ikigi kablo terminalinde ayni ucu paylagsmaktadir

(P/AH). Asagidaki gibi ayarlanir:

P/AH Islevi Fonsiyon Aciklamasi | P/AH Cikis

Frekans Frekans Modu Frekans ¢ikig araligi 0-5000HZ'dir ve akis
Cikis skalasina gore ¢ikis verir.

Puls Cikis Puls Modu Ayarlanabilir Puls

Yiiksek alarm modu (Normalde Acik):
P/AH Cikis Diisiik: Yiiksek Alarm Durumu

P/AH Cikis Yiiksek: Alarm YOK
Yiiksek alarm modu (Normalde Kapah):

P/AH Cikis Diisiik: Alarm YOK
P/AH Cikis Yiiksek: Yiiksek Alarm Durumu

Yiiksek Alarm Yiiksek Alarm Cikis

Frekans ¢ikigi genelde kontrol uygulamalarinda kullanilir, ¢iinki ¢ikis, akis yiizdesine gore
degismektedir. Akis saymmi ( Toplam Debi Hesaplamasi ) i¢in ise Puls ¢ikis tercih edilmelidir.

11
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3.4.1 Frekans Cikis Modu

Frekans ¢ikig araligi 0-5000HZ'dir ve akis skalasina gore ¢ikis verir.

Ol¢iim Degeri
= o frekansskala
Tam Skala Degeri

Frekans ¢ikiginin st sinir1 0-5000HZ arasinda ayarlanabilir. Ayrica diisiik frekans se¢imi de

0-2000HZ arasinda yapilabilir.

3.4.2 Puls Cikis Modu

Puls ¢ikist modu ¢ogunlukla dolum uygulamalarinda kullanilir. Her bir puls darbesine
karsilik gelen miktar, puls katsayist ve debi birimi ( m3/1t ) ile belirlenir.

Puls katsayis1 birim akisa karsilik gelen puls sayisini ifade eder. Kullanic1 Puls katsayisi
ayarlarken cihaz akis aralifi ve cihaz puls katsayisina uygun olmasina dikkat etmelidir. Puls
formulii asagidaki sekilde hesaplanir.

Hacimsel Akis : Q(m*/$)=0.0007854xD2xVx103

Kiitlesel Akis :  Q(kg/s)=0.0007854xD*xVx10~xp

Not: D- nozul (mm)
V- akis hizi (m/s)
p— yogunluk (kg/m3)
Puls katsayis1 debimetre ¢apina gore secilmeli ve Puls ¢ikis frekans: 5000HZ'in altinda

olmalidir.

3.4.3 Puls, Frekans, Yiiksek Alarm Cikislar1 ( P/AH ) Kablo Baglantisi

Frekans/Puls dijital ¢gikislari 2 telli baglantiya sahiptir: ¢ikis ucu ve toprak ucu . Semboller
asagidaki sekildedir.
P/AH— — Cikis

PCOM— — Doniis

Frekans, Puls cikis1 kablolama sekli:
Kullanici ekipmani ( okuyucu, PLC vb. ) P/AH ve COM uglarina baglanmalidir. Baglanti,
sekli asagida gosterilmistir. Puls ¢ikis voltaji aktif ¢ikista 24 VDC, pasif ¢ikista 30 VDC’ye kadardir.Debimetre

elektronigi, kullanicinin ekipmani i¢in 16 mA siirlicli akim1 saglayabilen 1.5 Q akim sinirlanma direnci ile donatilmustir.

Puls cikis voltaji aktif ¢ikista 24 VDC, pasif ¢ikigta 30 VDC’ye kadardir.

12
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AKTIF CIKIS PASIF CIKIS
124V Iy )
T Frekans Olger Frekans Olger
1.5K] Puls Sayica PY Puls Sayici
Q P/AH ﬂ_ﬂ_‘ AL
INPUT
\Vi
PCOM .COM | | | | | |
PCOM INPUT

Alarm ¢ikis modu baglantisi:

fkinci gorselde
INPUT alt taraftadur.

Yiik akim1 150mA'den fazla olmayacak sekilde, kablolama asagidaki sekilde olmalidir:

EM Kovertor

Alarm ¢ikis
+2:1|V]_)C A
San | I B < A
o—
PCOM

3.5 DUSUK ALARM CIKISI VE AKIS YONU CIKISI

Diisiik alarm ¢ikis1 ve akig yonii ¢ikist ayni terminali paylasmaktadir ( AL ). Ayarlar

asagidaki sekildedir:

AL Islevi

Fonksiyon Agiklamasi

AL Cikis

Akis yonii

Akis yonii ¢ikist

AL ¢ikis disiik: Akis yonii negatif

AL cikis yiksek: Akis yonii pozitif

Diisiik alarm

Diisiik limit alarm
¢ikisi

Diisiik alarm modu (Normalde a¢ik):
AL cikis diisiik: Diisiik Limit Alarmi
AL g¢ikis yiiksek: Alarm YOK

Diisiik alarm modu (Normalde kapali):
AL cikis diisiik: Alarm YOK
AL cikig yiliksek: Diistik Limit Alarmi

13
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3.6 AKIM CIKISI VE MATEMATIKSEL HESAPLAMA

3.6.1 Akim Cikisi
Secilebilir 2 ¢esit akim ¢ikigt mevcuttur: 0~10mA ve 4 ~20mA, i¢ voltaji 24VDC 'dir.
4~20mA c¢ikis secildiginde, 600Q direng siirebilir.
Akim ¢ikis1 hesaplamasi agagidaki sekildedir:
= Olgiim Deéeri& akim skalas1 + akim zero katsayis1 ( Or: 4.0mA )

L=
? Tam Skala Degeri
Standart akim ¢ikig parametreleri fabrika tarafindan ayarlanmistir, bir hata durumu olmadig:

slirece tekrar ayarlanmasina gerek yoktur.

3.6.2 Akim Cikis1 Baglantisi:

Akim ¢ikis1 kablo baglantisi agagidaki sekildedir:

I+ Aktif Ug
D e .
Kullanict
EM Debimetre : :
Sistemi
- R o
I(-)GND COM
3.6.3 Akim Cikis Ayari
1)  Enstriiman Ayar Hazirlhig::
Hassasiyeti en az 0.1% olan bir multimetre ile akim ¢ikis1 ol¢iiliir.
IOUT+
0.1% hassasiyetli 3 992
Em Konvertor ;
multimetre m A
IOUT-

2) Akim Cikis Dogrulama (Zero - 4mA)

Menii tuslart kullanarak akim dogrulama meniisiine girig yapilir. Ekran goriintiisii asagidaki
sekildedir. Bu noktada cihaz 4mA ¢ikis verir, kullanict multimetre 6liim degerini (Or: 3.900 mA )

bu meniiye girer. Dogrulama ve diizeltme i¢in bu degerin girilerek "Giris" tusuna basilmasi

14
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yeterlidir.Cihaz dogrulama ve diizeltmeyi otomatik olarak yapar.

F17:4mA Ayarlama

4.000m A
B 3.900m A

3) Akim Cikig Dogrulama (Span - 20mA)

Menii tuslar1 kullanarak akim dogrulama meniisiine giris yapilir. Bu noktada cihaz 20mA
¢cikis verir, kullanici multimetre 6liim degerini (Or: 19.510 mA ) bu meniiye girer. Dogrulama ve
diizeltme i¢in bu degerin girilerek "Girig" tusuna basilmasi yeterlidir. Cihaz dogrulama ve

diizeltmeyi otomatik olarak yapar.

F18: 20mA Ayarlama

20.000 mA
Hi9.510mA

3.7 DIJITAL HABERLESME KABLO BAGLANTISI

3.7.1 Modbus Haberlesme Baglantisi
Modbus haberlesme standart RS485 modunu destekler ve kablo baglantisi asagida

gosterilmistir.

A+ Uart/
RS485/RS USB

232 s Bilgisayar
Déniistiicii

EM Konvertor EM Konvertor

100~200£2

3.7.2 HART Haberlesme Baglantisi
HART haberlesme kablo baglantis1 agagida gdsterilmistir.

15
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IOUT(I)+

O_
Uart/US

B
b 200~500 HART
EM Konvertor i
[J 0 Modem s Bilgisayar
o
IOUT(I)-

4. PARAMETRE AYARLARI VE KONFIGURASYON

4.1 PARAMETRE AYARLARI

Elektromanyetik konvertor parametreleri tablo 4-1 de gosterilmektedir. Cihaz kullanilmadan
once parametreler kullanima uygun ayarlanmalidir. Debimetrenin dogru ¢alismasi icin, ¢alisma
parametrelerinin, veri isleme ve ¢ikis parametrelerinin dogrulugundan emin olunmalidir.

Cihaz ayarlarinin istem dis1 degistirilmesini engellemek i¢in, cihazda 4 derece sifre koruma
bulunmaktadir. 1. dereceden 3. dereceye kadar olan sifreler kullanicilar i¢in, 4. derece sifre ise
iiretici i¢in tanimlanmistir. 4. seviye sifreye sahip kullanici 1. seviyeden 3. seviyeye kadar olan
sifreleri degistirebilir. Asagidaki listede sifre derecelerine gore kullanicin degistirebilecegi

parametreleri ve tanimli fabrika sifrelerini gosterilmektedir.

Table 4-1
Kullamer | Erisim yetkisi Sifre Niteligi | Lommi!
sifre derecesi Sifre

1 Kullanicilar listenen menii parametrelerini gorebilir ancak degistirilebilir | 00521
degistirme izni yoktur : B, C, D, F, G, K

2 Kullanicilar listenen menti parametrelerini gorebilir ve degistirilebilir | 03210
degistirebilir: B, C, D, F, G ve K.

3 Kullanicilar listenen menti parametrelerini gorebilir ve degistirilebilir | 06108
degistirebilir : B, C, D, F, G, H ve K.

4 Uretici sifresi tiim meniilere giris yapabilir ve tiim ayarlart degistirilemez
degistirebilir.

Ust diizey yetkili personelin 4. seviye sifreye sahip olmasi dnerilir. 3. seviye sifre genellikle
toplam debi sifirlanmasi igin kullanilmaktadir. 1. ve 2. siif sifreler kullanici tarafindan segilen
yetkili kislere verilebilir.
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Table 4-1
Menii ‘Par-ametre Azfar . Parametre Arahgi Tanvlmll S:Sf
ismi Yontemi deger ye
B Hizh Ayarlar 2
B10 | Dil Secilebilir Tiirkce/Ingilizce Tirkee 2
B11 | Akis Tepki Siiresi | Deger Gir 1.0~50.0Sn, damping 4.0 2
m?/sn, m3/dk. m?/saat. L/sn. L/dk. L/
saat, gal/sn. gal/dk. gal/saat,Ugal/
B12 | Akis Birimi Secilebilir | sn. Ugal/dk,Ugal/saat. kg/sn. kg/dk. kg/ m?/saat 2
saat, t/sn, t/dk. t/saat. ft*/sn. ft*/
dk. ft*/saat. Ib/sn. lb/dk. lb/saat
B13 | Ondalik Birim | Segilebilir 075, anlik debinin ondalk 1 Hane 2
hane ayar1
B14 | Akis Aralig Deger Gir 0.07~-9999999.0 4242 2
C Basit Ayarlar 2
C10 | Hat Cap1 Secilebilir 3~3000mm 100 2
C11 | Cihaz Katsay1 Deger Gir 0.0001~9.9999 1.0 2
0.00lm*> ~ 1m* | 0.001L ~ IL .
e I e B I
0.001t~1t. 0.001Lb~1Lb.
C13 | Akis Yoni Secilebilir Normal Akis/Ters Akis Normal 2
Cl14 | Akis Kesme Deger Gir 0.0~99.0% 1.0% 2
C15 | Akis Kesme On/Off | Segilebilir Aktif/Pasif Aktif 2
Cl16 | 1. Satir Segilebilir Q[Birim]. Q[%]. V[m/s]. mA Q] 2
V[m/s], Q[Birim]. Q[%]. MTP[%].
C17 | 2. Satir Secilebilir | Net Toplam . Toplam Debi->Normal V[m/s] 2
Akis. ToplamDebi<-R Ters Akis. mA
C18 | Versiyon Sadece Okuma \ \ 2
D Gelismis Ayarlar| 2
D10 | Modbus Adres | Deger Gir 1~247 1 2
D11 | Modbus Baud. | Segilebilir 1200~38400bps 9600 2
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D12 | Modbus Pari. Segcilebilir None. Odd. Even None 2
D13 | Modbus SBL Segilebilir 1 ¢ 2 StopBit 1 2
D14 | Elle Sifirlama Deger Gir -9999~+9999 0.0 2
D15 | Otomatik Sifirlama | Secilebilir EVET /HAYIR HAYIR 2
D16 | Yogunluk Birimi| Segilebilir| g/cm3. kg/m3. lb/gal. 1b/Ugal. 1b/ft3 kg/m3 2
D17 | Yogunluk Deger Gir 0.1~5.0 1 2
DIS | A ™ Secilebilir AKtif/Pasif Pasif 2
D19 | PLS/NVaryasyonLimit | Secilebilir 0~100% 10% 2
D20 | goopaasyon it | pyeser Gir 0~60000 ms 3000 2
D21 | 1. Seviye Sifre | Deger Gir 00000~65535 00521 2
D22 | 2. Seviye Sifre | Deger Gir 00000~65535 03210 2
D23 | Reset Secilebilir EVET /HAYIR HAYIR 2
D24 | Verileri Yiikle | Secilebilir Aktif/Pasif Aktif 2
D25 | Verileri Cek Secilebilir Aktif/Pasif Aktif 2
F Cikis
F10 | Ol¢iim Modu Secilebilir Ileri , ileri/Ters , Ters [leri/Ters
F11 | Akim Modu Secilebilir 0~10mA /4~20mA 4~20mA
F12 Puls / Algrm Secilebilir Puls , Frekans , Yiiksek Limit Frekans
Cikis Segimi ¢ Alarm ,Diisiik Alarm, Akis yonil
F13 | Alarm Fonk. Secimi | Segilebilir Diisiik Alarm, akis yonii Diisiik Alarm 2
F14 | Puls Katsayis1 | Deger Gir 0.001~1000.0 10 2
F15 | Puls Genisligi Deger Gir 0.1~250.0ms 0.5 2
F16 | Frekans Aralig1 | Deger Gir 2~5000 Hz 5000 2
F17 | 20mA Ayarlama| Deger Gir 18.000~22.000mA 20.0 2
F18 | 4mA Ayarlama | Deger Gir 3.500~4.500mA 4.0 2
G Alarm 2
G10 | Bos Boru Alarm | Segilebilir Aktif / Pasif Aktif 2
G11 | Bos Boru Ayar1 | Deger Gir 1~65535 50 2
G12 | ppesck A Secilebilir Aktif / Pasif Pasif 2
G13 ¥11§(useslz Alagn Secilebilir Q[%] « Q[Birim] . Net Toplam, Q[Birim]
cimi Toplam->Normal . Toplam<-Ters
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G14 | Yiiksek Alarm Modu| Seg¢ilebilir Normalde Agik / Normalde Kapali NA 2
G15 | Yiksek Alarm Degeri | Deger Gir -200.0~ +200.0 % 200.0 2
G16 | mnpenerm Secilebilir AKGf / Pasif Pasif 2
G17 ?Eilll l;? llarr.n Segilebilir Q[%]. » Qbmm], Net .Toplam\ Q[Birim] 2
gumi Totalizer->Normal, Totalizer<-Ters
G18 | Diisiik Alarm Modu | Secilebilir Normalde A¢ik / Normalde Kapali NA 2
G19 | Diisiik Alarm Degeri| Deger Gir -200.0~ +200.0 % -200.0 2
G20 | aeem At Segilebilir Aktif / Pasif Aktif 2
G2l | e Blamn Secilebilir Aktif / Pasif Pasif 2
G22 | Akim Diisiik Alarm | Deger Gir 3.0~3.8mA 3.8 mA 2
G23 | Akim Yiksek Alarm| Deger Gir 21.5~23.0mA 22 mA 2
H Toplam Debi Ayarlari 3
H10 | Toplam Sifirlama | Segilebilir EVET /HAYIR HAYIR 3
H11 | Toplam->Normal | Deger Gir 000000000~999999999 0.0 3
H12 | Toplam<-Ters Deger Gir 000000000~999999999 0.0 3
HI3 | giigne Deger Gir 0~65535 6108 3
K Test 2
K10 | Akim Test Deger Gir 0.01~23.0mA 12.0 2
K11 | Puls Test Deger Gir 2~5000 Hz 1000 2
K12 | Gosterge Test gelljf:lz 2
\% Fabrika Ayarlari 4
V10 | EM Alan Tipi | Secilebilir| P l(l/lo)isﬁdﬁg 1?1 ;iTlp 3(1716), Tip 1 4
V11 | Sensor Katsayisi| Deger Gir 0.0001~5.9999 1.0 4
V12 | e o | Seilebilir Aktif / Pasif Pasif 4
V13 | Dogrulama 1 Deger Gir 0.0~15.0 0.3 4
V14 | Katsay1 1 Deger Gir 0.0000~1.9999 1.0 4
V15 | Dogrulama 2 Deger Gir 0.0~15.0 0.225 4
V16 | Katsay1 2 Deger Gir 0.0000~1.9999 1.0 4
V17 | Dogrulama 3 Deger Gir 0.0~15.0 0.15 4
V18 | Katsay1 3 Deger Gir 0.0000~1.9999 1.0 4
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V19 | Dogrulama 4 Deger Gir 0.0~15.0 0.075 4
V20 | Katsay1 4 Deger Gir 0.0000~1.9999 1.0 4
V21 | Calisma Modu | Segcilebilir Mode 1. Mode 10 Mode 1 4
2o | pabrike Avarama g ebilir EVET / HAYIR HAYIR 4
Ozel Ayarlar 4
R10 | LOGO Seg¢im Secilebilir Aktif / Pasif Aktif 4
R11 | Sensor Kodu Deger Gir 0~4294967296 04
R12 | Cihaz Kodu Deger Gir 0~4294967296 04
R13 | Dil Se¢imi Secilebilir Aktif / Pasif Aktif 4
R14 | Dil Secilebilir Tiirkge / Ingilizce Ingilizce 4
R15 |Besleme Frekansi| Segilebilir 50Hz/60Hz 50Hz 4

4.2 HIZLI AYAR PARAMETRELERI

42.1 Dil

Tiirkce ve Ingilizce olmak iizere 2 dil secenegi bulunmaktadir. Diger dil segenekleri iiretici
tarafindan eklenebilir.
Not: Saticilar dil degistirme secenegini " dil secimi" meniisiinden acip kapatabilir.

4.2.2 Akis Tepki Siiresi (Damping)

Diger adi ile dl¢iim filtereleme mentisiidiir. Gegerli deger 1 ile 50 sn arasinda girilebilir. Daha
yiiksek deger girilmesi ekranda goriinen dl¢iim degeri ve ¢ikis degerini daha stabil hale getirir ve briit

toplamda daha uygundur. Kiiclik deger hizl1 tepki siiresi ve anlik akis ¢ikis1 icin daha uygundur.
4.2.3 Akis Birimi

Anlik akis Birimi i¢in 24 se¢cenek mevcuttur:
m®/sn, m*dk, m?/saat, L/sn, L/dk. L/saat, gal/sn. gal/dk, gal/saat, Ugal/sn, Ugal/dk, Ugal/

saat, kg/sn. kg/dk. kg/saat, t/sn. t/dk. t/saat. ft3/sn. ft’/dk. ft*/saat Ib/sn. Ib/dk. Ib/saat.
4.2.4 Ondalik Birim
Ondalik hane, ekran degiskeninin ondalik hanesini ayarlamak i¢in kullanilinir, noktadan sonra 0-5

hane istege baglidir.

20



enelsan
We MHeasure

Elektromanyetik Debimetre Kilavuzu

4.2.5 Akis Aralig
Akis araligr st limit degeri olarak ayarlanir ve alt limit ayar1 otomatik olarak "0" baz
alinir. Bu sebeple akis aralig1 degeri yilizdesel akis, frekans ¢ikis ve akim ¢ikisi i¢in aralik degeri
olarak kullanilir.
yiizdesel akis = ( dl¢im degeri / akis araligr ) * 100 %;
frekans ¢ikis = ( 6l¢lim degeri / akis araligt ) * frekans araligy;
akim ¢ikis = ( 6l¢iim degeri / akis aralig1) * akim iist skala + sifir akimi

Not: Puls ¢ikist bu parametreden etkilenmez.

4.3 BASIT AYAR PARAMETRELERI
4.3.1 Hat Cap1

Elektromanyetik konvertor secilebilir hat ¢aplarina sahiptir ve bu mentiden degistirilebilir:

3. 6. 10, 15, 20, 25, 32, 40, 50. 65. 80. 100, 125, 150, 200, 250, 300, 350,
400, 450. 500. 600, 700, 800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2200,

2400, 2500, 2600, 2800, 3000 mm.
4.3.2 Cihaz Katsayisi
Cihaz katsayis1 kullanim sekline gore saha kullanicilari i¢in ayarlanir.
4.3.3 Toplam Debi Birimi
Konvertdr gostergesi 9 hanedir ve en yiiksek gosterge degeri 999999999'dur.
Toplam debi birimleri : 0.001L, 0.010L, 0.100L, 1.000L, 0.001n’, 0.010n7’, 0.100nT’,
1.000m’ seklinde devam eder. Kullanicilar gercek akisa gore uygun olani segmelidirler. Gosterge

toplam debi birimi litre ve m3 olarak se¢ilir.

Ornek: Pozitif toplam akis 1000.12345, ve toplam debi birimi 0.001m’ olarak segildiginde
3. satirda goriinen deger :

Y+ 1000.123 m?

434 Akis Yoni

Kullanicilar akis yonii ve uygulamanin ters oldugunu diisiiniiyor ise sadece bu
parametreyi degistirmeleri gerekmektedir. Tetikleme veya sinyali degistirmeye gerek yoktur.
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4.3.5 Akis Filtreleme ( Akis Kesme )

"Akis kesme" secenegi akig list limit aralifina gore calisir ve bu parametre sayesinde
kullanicilar giirtiltii ve kiigiik sinyalleri filtreleyebilirler. Eger akis degeri "akis kesme"
degerinden az ise cihaz tarafindan bu akis 0 olarak kabul edilecektir ve akig ylizdesi, akim ¢ikigi
ve frekans ¢ikisi da 0 olarak degerlendirilecektir.

Not: Akis filtreleme ( kesme ) degeri, akis skalasini etkilemez.

4.3.6 Akis Filtreleme ( Akis Kesme ) Aktif / Pasif

Akis filtreleme se¢enegini agma ve kapatma parametresidir.

4.3.7 Ekran 1. Satir

“Ekran 1. Satir” parametresi otomatik 6l¢lim durum ekraninda, ilk satirda gosterilecek
degiskenleri se¢gmek i¢in kullanilir ( segilen degisken biiylik puntolarla ilk satirda gosterilir ).
Secilebilir degiskenler: akis miktari, akis ylizdesi, akis hizt ve akim.

4.3.8 Ekran 2. Satir

“Ekran 2. Satir” parametresi otomatik dl¢iim durum ekraninda, ikinci satirda gosterilecek
degiskenleri se¢gmek icin kullanilir ( segilen degisken degeri kiiciik puntolarla {i¢iincii satirda
gosterilir ). Secilebilir degiskenler: akis hizi, akis miktari, ylizdesel akis, bos boru orani, pozitif

akis, negatif akis, net akis ve akim.
4.4 Gelismis Ayar Parametreleri

4.4.1 Modbus Adresleme
Elektromanyetik akis konvertdrii RS232/RS485 Modbus RTU seri haberlesmeyi
desteklemektedir.
1) Modbus Adresleme: segilebilir aralik 1 den 247 ye kadardir ve tanimli adres 1 dir.
2) Modbus Baudrate: 1200, 2400, 4800, 9600, 19200, 38400bps ve tanimli deger

9600bps'dir.
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3) Modbus Parity: Modbus iletisiminde seri portalarin kontrol bitlerini ayarlamak igin
kullanilir: None ( Kontrol Yok), Odd ( Tek Kontrol), Even (Hatta Kontrol). Taniml
deger None (Kontrol Yok)' dir.

4) Modbus Stop Bit: Modbus seri haberlesmesinden stop biti se¢gmek icin kullanilir: 1 ve
2 bit olarak segilebilir. Tanimli deger 1 bit'dir.

4.4.2 Otomatik Sifirlama ( Zero )

Elle sifirlama fornksiyonu ile ayni sartlar altinda "otomatik sifirlama" fonksiyonu
calistirilirsa cihaz otomatik olarak sifirlamay1 gergeklestirir ( sifirlama dogrulama katsayisi
girmeden) ve mevcut akis hizi sifira ¢ekilir.

4.4.3 Elle Sifirlama ( Zero )
Hattin s1v1 ile tam dolu oldugundan ve akisin 0 oldugundan ( tamamen durgun ) emin olunmasi
gerekmektedir. Eger bu durumda ekran 6l¢tim degeri 0 degil ise kullanicilar elle sifirlayabilir.

Sifirlama akis hizt m/sn olarak gosterilir. Konvertor sifirlama ekrani asagidaki sekilde gosterilir:

D15:Elle Sifirlama (Zero)

0.000m /s
H0.063m /s

FS 0.063

4. satir ayarlanmamig akis hizin1 gosterir.Akis hizi birimi m/sn dir.
Dogrulama metodu: Son satirda (F.S) gosterilen degeri 3. satira elle giriniz..

Not: Akis sifir dogrulama degeri isaretli bir degerdir ve son satirdaki +/- ile ayn1 olmalidir.

4.4.4 Yogunluk
"Yogunluk" parametresi dl¢ililen sivinin yogunluk degerini girmek i¢in kullanilir. Kiitlesel

6l¢lim modunda bu parametredeki yogunluk degeri kullanilir.

4.4.5 PLS Varyasyon Kisitlama

Hamur veya camur gibi akiskanlar, icindeki kat1 pargagiklarin elektrotlara ¢arpmalari sonucunda
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parazit giirtiltiileri olusturmaktadir. Bu parazitleri engellemek icin debimetre konvertdrii degisim
hiz1 bastirma algoritmasi kullanarak bu giiriiltiileri sontimlendirmektedir. Konvertor cihazinin ii¢
parametresi bulunmaktadir: ani yliksek deger bastirma izni, ani yiiksek deger bastirma katsayisi,

ani yiiksek deger bastirma siresi.
1) PLS Varyasyon Aktif/ Pasif

Bu parametreyi "aktif" etmek varyasyon kisitlama aritmetigini baslatacaktir.
2) PLS Varyasyon Limit Degeri

Bu parametre ayari ani yliksek deger bastirma oranini ayarlar. Degeri akis hizi olarak, birimi
m/sn olarak degerlendirilir. Bu 6zelligin 10 seviyesi vardir: 0.010m/sn, 0.020m/sn, 0030m/sn,
0.050m/sn, 0.080m/sn, 0.100m/sn, 0.200m/sn, 0.300m/sn, 0.500m/sn, 0.800m/sn. Daha diisiik
seviye daha yiiksek bastirma hassasiyeti saglar.

Not: Pratikte hangi degerin daha iyi sonuc verecegi, prosese gore birden fazla deger

deneyerek bulunur. En diisiik degeri secmek en iyi hassasiyeti almak anlamina gelmez.
3) PLS Varyasyon Gecikmesi

Bu katsay1 ani yliksek deger bastirma siiresini belirlermek i¢in kullanilir. Bu deger ms olarak
secilir. Deger ani deger yiikselme siiresi, bu parametrede yer alan siireden kisa ise, cihaz bunu
glirliltii olarak degerlendirecek, eger bu siire parametreye girilen degerden uzun ise cihaz bunu
normal artig olarak degerlendirecektir. Bu degerin iyi hesaplanarak girilmesi dnemlidir.

4.4.6 Birinci Derece Sifre

" Birinci Derece Sifre " ilk seviye sifredir. Bu sifre ile giris yapan kullanicilar yanlizca B,
C, D, F ,G, K parametrelerini gorebilirler ve bu meniilerde herhangi bir degisiklik yapamazlar.
Seviye 2 ve daha iistii seviye sifreye sahip kullanicilar "sifre degistirme" meniisiine erigebilirler.

4.4.7 ikinci Derece Sifre

" fkinci Derece Sifre " ikinci seviye sifredir. Bu sifre ile giris yapan kullanicilar B, C, D, F,

G ve K mentileri gorebilir, menii parametrelerini degistirebilirler. Bu seviye sifreye ve daha listii

seviye sifreye sahip kullanicilar "sifre degistirme" meniisiine erisebilirler.
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4.4.8 Sifirlama

Reset meniisii, diger adi ile fabrikaya ayarlarma don menisii ile belirtilen parametreler
disindaki tiim degerler onceki haline getirilir. Degistirilmeyen bu parametreler : akim ¢ikis testi,
puls ¢ikis testi, gosterge testi, normal toplam akis ve ters toplam akis degerleri.

4.4.9 Eproom'a Verileri Yiikleme

Takilabilir harici Eproom, cihaz parametrelerinin ice ve disa aktarilmasini saglamak
i¢in kullanilir.

Eprooma verileri yiikleme segenegi 4-1 tablosundaki verileri Eprooma verileri yiikler. Bu
yliklemeye dahil olmayan veriler: akim sifir noktasi dogrulama katsayisi, doluluk diizeltme
degeri, cihaz kodlamasi, akim ¢ikis testi, puls ¢ikis testi, gosterge testi, pozitif ve negatif toplam
debi, toplam tagsma degeri. Konvertdr ariza durumunda kullanici yeni konvertdr temin ederek ve
Eproom'u yeni cihaza takarak, Eproom'dan verileri ¢ek 6zelligi ile, kullanici eski ayarlarini ve
Olcim degerlerini kurtarir ve ayarlar degistirmeden debimetreyi kullanmaya devam eder.
Pozitif, negatif ve net toplam debi degerleri eski degerler lizerinden hesaplanmaya devam eder.

Not: Harici Eproom'un ézellistirilmesi gerekmektedir.

4.4.10 Eproom'dan Verileri Cekme

Epprom'a verileri yiikleme boliimiine bakiniz.

4.5 CIKIS PARAMETRELERI

4.5.1 Olgiim Modu
Olgiim modu parametresi, konvertdriin izin verdigi akis yoniinii segmek i¢in kullamilir.
Normal akis, ters akis ve multi akis olarak 3 secenek mevcuttur.
1) ileri(Normal): yalnizca pozitif akis olciiliir ( akis > 0.0); eger akis negatif olursa, pozitif
ve negatif toplama deger eklenmez, frekans ve puls ¢ikis 0 dir ve akim ¢ikigi 4mA (yada
0-10mA ¢1ikis secenegi i¢in 0 mA ) ¢ikis verir.

2) Geri( Ters/Negatif): yalnizca negatif akis olciiliir (akis < 0.0) eger akis pozitif olursa
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pozitif ve ve negatif toplama deger eklenmez, frekans ve puls ¢ikis 0 dir ve akim ¢ikigi 4mA
( yada 0-10mA ¢ikis segenegi i¢in 0 mA ) ¢ikis verir.
3) Pozitif/Negatif: hem pozitif hem negatif akig 6l¢iiliir.
4.5.2 Akim Cikis Modu
Debimetre konvertorii akim ¢ikis modu 2 secenege sahiptir. Bunlar 0-10 mA veya 4-20 mA'dir.
4.5.3 Puls/Alarm Fonksiyonu Se¢imi (Cikis Se¢imi)
Yiiksek limit alarm ¢ikisi, frekans ¢ikisi ve Puls ¢ikisi ayni kablo terminalini (P/AH)
paylasmaktadir. Cikis modunu ayarlayarak ¢ikis sinyalinin tiiriinii segebilirsiniz.
Daha fazla ayrint1 i¢in liitfen 3. boliime bakiniz.
4.5.4 Alt Alarm Fonksiyonu Secimi
Diisiik limit alarm ¢ikis ve akis yonii ¢ikis ayni kablo terminalini paylagmaktadir (AL).
Cikis modunu ayarlayarak ¢ikis sinyalinin tiiriinii segebilirsiniz.
Daha fazla ayrint1 i¢in litfen 3. boliime bakiniz.
4.5.5 Puls Katsayisi
Puls katsayis1 bir birim akisa karsilik gelen puls darbe sayisini ifade etmektedir, 0.001 den
1000.0 degerine kadar ayarlanabilir.
4.5.6 Puls Genisligi
Puls genisligi, puls darbesinin tepe noktasinin genisligini ifade etmektedir. 0.1 den 250.0m s'ye
kadar ayarlanabilir.
4.5.7 Frekans Araligi
Frekans araligi parametresi maksimum frekans veya puls degerini ifade etmektedir. Bu
parametre se¢im degeri birimi Hz'dir.
4.5.8 4mA/20mA Ayarlama
Konvertor akim ¢ikisi fabrika tarafindan kalibre edilmektedir. Eger kullanicilar akim

¢ikisinda bir kayma veya hata goriirse bu menii ile akim ¢ikisi tekrar kalibre edilebilir. Kalibrasyon
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yontemi 3. boliimde anlatilmastir.

Not: Bu kalibrasyon yapildiginda 0-10mA ¢ikisi da dogrulanmis olacaktir.

4.6 ALARM PARAMETRELERI

4.6.1 Bos Boru Alarmi Limiti
1) Bos Boru Aktif /Pasif

Konvertdr 6zelligi sayesinde bos boru durumunu tespit edebilir. Bog boru alarmi olustugu

durumda, eger boru bos ise, analog ¢ikis ve dijital ¢ikislar sifira ¢ekilecek ve gosterge debi

degeri de sifir olacaktir. Bos boru alarmi1 olustugu durumda ekranda Kf isareti gosterilecektir.

2) Bos Boru Ayar

Bos boru alarmi stabil olarak ¢alismadiginda, kullanicilar bos boru alarm esik degerlerini
stfirlayabilir ve bos boru alarmi kalibrasyonu yeniden yapilabilir. Kullanicilar kalibrasyon i¢in
borunun tam dolu oldugundan emin olmalidir, aksi durumda kalibrasyon gegersiz olacaktir.

Kalibrasyon i¢in "Bos Boru Ayar" meniisiine girin. 4. satirda LCD bos boru esik degerini
gosterilir. 3. satir kullanici tarafindan ayarlanan bos boru oranidir. Bu meniide alarm esiginin
stabil olmasin1 bekleyin, aksi taktirde alarm kalibrasyonu dogru olmayacaktir. Bos boru alarm
esigi cihaz esiginden 10 kat fazla olmasi dnerilir. Tavsiye edilen minimum esik degeri 1500

olmalidir. Eger bu esik degeri ¢ok az olur ise yalnis algilamalara sebep verecektir.

G11: Bos Boru Ayar
1500.0
500.0

FS.c 15.000

Ugiincii Satir: kullanici tarafindan girilen bos boru alarm esigi

Dérdiincti Satir: (FS.c) anlik boru 6rnekleme degerini gosterir
4.6.2 Yiiksek ve Diisiik Alarm Limiti
1) Yiiksek ve Diisiik Alarm Aktif/Pasif

Kullanict bu meniiden yiiksek ve diisiik alarm limitlerini seger veya bu se¢im girisini

yasaklar.
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2) Yiiksek ve Diisitk Alarm Opsiyonlari

Bu meniide yiiksek ve diisiik alarm ¢ikislarinin hangi parametreye gore ¢alisacagi segilir.
Secilebilir parametreler: yiizdesel akis, akis miktari, net toplam akis, pozitif veya negatif

toplam akis.
3) Yiiksek ve Diisiik Alarm Modu

Yiiksek ve Diisiik Alarm modu, alarm durumu olmadiginda iist ve alt alarm ¢ikiglarinin
(P/AH ve AL ), ¢ikis seviyelerini belirlemek i¢in kullanilir. Detayl1 agiklama 3. boliimde yer

almaktadir.
4) Alarm Yiiksek / Diisiik Degeri

Ust limit alarm parametresi, akis yiizdesine gore belirlenir ve -200.0%~200.0% seklinde
sayisal olarak belirlenir. Cihaz 6l¢iim degeri tanimlanan bu deger lizerine ¢iktiginda, cihaz alarm
c¢ikis aktif olacak ve ekranda ﬁ( isareti gosterilecektir.

Eger Puls/ Yiiksek alarm ve Diisiik Alarm parametre ayarlar1 yapildiysa ilgili alarm

cikist kablo terminali tizerinde aktif olacaktir.

4.6.3 Sistem Alarmi Aktif/Pasif

Eger konvertor ile tetikleme bobinleri arasinda baglant1 kopar veya bobinler kisa devre olur ise

tetikleme alarmi1 olusacaktir. Sistem alarmi olustugunda ekranda ﬂ isareti goriilecek, ve akig
Ol¢iimii 0'a ¢ekilecektir.

Bu meniide sistem alarmi Aktif ve Pasif olarak secilebilir.
4.6.4 Akim Alarmi Aktif/Pasif

Akim alarmi aktif/pasif se¢im mentisii; Gist ve alt alarm limitlerini ayarlanan degerlere

gelindiginde, akim ¢ikisini sabitlemek veya bu &zelligi kapatmak i¢in kullanilir.
4.6.5 Akim Alarmi Yiiksek/Diistik Limit
Bu parametre cihaz dl¢tim degeri alt veya iist limite ulasarak alarm olustugunda alarm

¢ikinin degerini belirlemek i¢in kullanilir.
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4.7 TOPLAM DEBI AYARLARI

4.7.1 TOTAL Sifirlama

Bu parametre ile tiim toplam debi degerleri sifirlanir: net toplam debi, pozitif ve negatif
toplam debi, toplam tagsma degeri.
4.7.2 Pozitif/Negatif Toplam Debi Deger Degistirme

Toplam->Normal Toplam<-Ters degerleri, cihaz degisimi veya bakim durumunda 6l¢giim
kayb1 olmamasi amaci ile bu meniiden el ile degistirilebilir

Kullanicilar pozitif toplam debi (2+) ve negatif toplam debi (X-) degerlerini degistirebilmek
i¢in liclincii seviye sifreye sahip olmalidir. Girilecek olan yeni deger gostergenin toplam hane
sayisini gecmeyecek sekilde girilmelidir (999999999).
4.7.3 Toplam Menii Sifreleme

Toplam debi ayarlar1 menii gifresi hem bu meniide ayar yapilmasina izin veren sifre hem de

3. seviye ayricakliklarina sahip sifredir. 3. seviye ve lizeri sifreye sahip kullanicilar bu sifreyi

degistirebilirler.

4.8 Test

4.8.1 Akim Test
Akim test meniisii, akim ¢ikisinin normal ¢alistigina emin olmak i¢in kullanilir. Akim
¢ikist bu meniiden segilen akim degerini ¢ikig olarak verir ve 6l¢ii aleti ile kontrol edilebilir.
4.8.2 Puls Test
Puls test meniisii, puls ¢ikiginin normal ¢alistigina emin olmak i¢in kullanilir. Puls test
ozelligi acildiginda kablo terminali (P/AH) belirtilen test degeri ¢ikisini verecektir.
4.8.3 Gosterge Test
Gosterge test meniisii, gostergenin dogru sekilde ¢alistigindan emin olmak i¢in kullanilir.
Gosterge test mentisii ¢alistirildiginda, LCD gosterge 4 satirinda "1234567890ABCDEF" degerini

gosterecektir. Gostergede bir sorun var ise bu sekilde tespit edilebilir.
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4.9 FABRIKA AYARLARI

49.1 EM Alan Tipi (Bobin Seg¢imi)
Debimetre konvertorii 3 farkl tetikleme frekansina sahiptir: SHz (tip 1), 4.167Hz ( tip
2, 3.125Hz ( tip 3 ). Kiiciik ¢caplarda 1/10 frekans ( 5 Hz ), biiyiik ¢caplarda 1/12 (4.167 Hz)

veya 1/16 ( 3.125 Hz ) frekans kullanilmasi onerilir.

Not: Hangi alan tipini secerseniz yalnizca onun iizerinde ¢alisin. Bobin tetikleme
tiiriinii degistirdiginizde EM alan tipini tekrar se¢meniz gerekmektedir.
4.9.2 Sensor Katsayisi
Sensor katsayisi fabrika iiretimi esnasinda cihaz etiketi ilizerinde yazilir. Bu katsaymin
konvertér meniisii olan "sensor katsayisi" parametresine girilmesi gerekmektedir. Sensor
katsayis1 hesaplama formiilii asagidaki sekildedir:

Sensor Katsayist = gergek akis ( oran ) / konvertor dlgiilen akis (oran )
Not: Liitfen cihazin yalnis hesaplamasina neden olmamak icin, sensor katsayis1 parametre

ayarlamasi yaparken lineer olmayan dogrulama o6zelligini kapatimz.
4.9.3 Calisma Modu
Konvertér Mod 1 ve Mod 10 ¢aligma modlarina sahiptir. Mod 1 ¢ogunlukla tercih edilen
¢aligma modudur. Mod 10 ise 6l¢iim yapilan sivinin, 6lglimde kararsizliga yol agan partikiil madde
icermesi durumunda Onerilir.

4.9.4 Sensor Kodu

Sensor kodu yani sensdr seri numarast, sensor iiretim tarihi ve sensor katsayisinin dogru
olarak kayit altinda tutulmasi i¢in kullanilmaktadir.
4.9.5 Parametre Yedekleme
Parametre yedekleme meniisii cihaz ayarlarini yedeklemek i¢in kullanilir. Tablo 4-1'de yer
alan parametreler bu meniiden dahili Eproom'a kayit edilir. kayit edilmeyecek parametreler: akim

cikis testi, puls ¢ikis testi, gosterge cikis testi, degistirilmis pozitif ve negatif toplam debi degerleri.
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4. seviye sifreye sahip kullanicilar bu islemi gergeklestirebilir.

Oneri: Cihaz fabrikadan ilk geldiginde yedekleme islemi yapimiz. Bu sekilde kullanict
ayarlarda degisiklik yaparsa Reset meniisiinde yer alan fabrika ayarlarina donme 6zelligi ile
cihaz olmasi gereken ayarlara dondiiriilebilir.

4.9.6 Liner Olmayan Dogrulama Fonksiyonu (Diizeltme Katsayis)

1) Line CRCI,Line CRC2,Line CRC3,Line CRC1: dort nokta dogrulama;
2) Line Factl, Line Fact2, Line Fact3, Line Fact4: dort nokta dogrulamaya karsilik gelen katsay1

Liner olmayan dogrulama fonksiyonu 0.3m/sn altindaki akislar i¢in uygulanir. Bu fonksiyon
4 parcadan olusur ve 4 akis hizi noktasi ve 4 diizeltme katsayisindan olugmaktadir. Liner olmayan
dogrulama fonksiyonu orjinal konvertor kalibrasyon katsayisina gore calilisir, bu sebeple cihaz
kalibrasyonu sirasinda liner olmayan dogrulama fonksiyonun kapatilmasi gerekmektedir.

Akis dogrulama katsayis1 asagidaki sekilde hesaplanir:
Dogrulama Katsayisi = gergek akis / konvertor dlgiilen akis

Dogrulama katsayis1 > 1.0 ise bu pozitif dogrulamadir (akis artirma), dogrulama katsayisi
<1.0 ise bu negatif dogrulamadir ( akis azaltma). Dogrulama noktalar1 asagidaki iliskiyi
korumalalidir:

15.0m/s>= Diizeltme Noktasi 1> Diizeltme Noktas1 2> Diizeltme Noktasi 3> Diizeltme Noktasi 4> 0

Liner olmayan diizeltme noktalar1 (akis hiz1 ) ve diizeltme katsayisina karsilik gelen iliski
asagida tabloda gosterildigi gibidir:

Orjinal Akig Hiz1 katsay1

15.0m/s > Akis hiz1 > Diizeltme Noktasi 1 Diizeltme Katsayisi 1

Diizeltme Noktasi 1 > Akis Hiz1 > Diizeltme Noktas1 2 Diizeltme katsayisi 1 ve 2

dogrusal enterpolasyon

Diizeltme Noktas1 2 > Akis Hizi>Diizeltme Noktasi 3 Diizeltme katsayisi 2 ve 3

dogrusal enterpolasyon

Diizeltme Noktasi 3 > Akis Hizi>Diizeltme Noktas1 4 Diizeltme katsayis1 3 ve 4

dogrusal enterpolasyon

Diizeltme Noktas1 4 > Akis Hizi> 0.00m/s Diizeltme Katsayis1 4

Not:

Diizeltme noktasi 1m/sn ve 15m/sn arasindaki akisin diizeltme katsayisindan etkilenmemesi i¢in
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diizeltme katsayisinin 1.000 olmas sarttir.
Uygulama Ornegi:
Liner olmayan dogrulama fonksiyonu kapali iken 3 diisiik hiz noktasinda yapilan dl¢iimlerde

alman sonuglar asagida listelenmistir. 3 noktada akis hizinda sapma oldugu goériilmektedir.:

Gergek akis (m/sn) Olgiilen akig (m/sn)
0.225 0.221
0.150 0.145
0.075 0.069

Daha ytiksek dogruluk elde etmek i¢in lineer olmayan diizeltme islevini etkinlestirebiliriz. Dort

nokta diizeltmeyi asagidaki tablodaki hesaplama tablosuna gore girebiliriz:

Diizeltme noktast (m/s)| akis hiz1 diizeltme katsayisi
1 0.300 1.0 (1.0 Olmak Zorunda )
2 0.225 1.018 (0.225/0.221 =1.018)
3 0.150 1.034 (0.150/0.145=1.034)
4 0.075 1.087 (0.075 /0.069 = 1.087)

4.10 EK AYARLAR

4.10.1 LOGO Aktif/Pasif
Logo segenegi Aktif veya Pasif olarak segilebilir, Aktif segenegi secildiginde cihaz ilk
acilista Logo gosterecektir; aksi taktirde agiligta logo gosterimi olmayacaktir.
4.10.2 Sensor Kodu

Sensor kodu sensor katsayilarinin ayarini ve liretim tarihini koordine etmek i¢in fabrikadan,

konvertdr ile eslesen sensorii belirlemek i¢in kullanilir
4.10.3 Cihaz Kodu
Cihaz kodu yani konvertor kodu, imalat tarihini ve konvertoriin seri numarasini belirler.
4.10.4 Dil Secimi Aktif/Pasif

‘Bu parametre Aktif ve Pasif olarak 2 secenege sahiptir. Aktif secenegi segildiginde 1. ve 3. seviye
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sifreye sahip kullanicilar B10 meniisiinde yer alan dil seceneginden dili degistirebilirler, aksi

taktirde bu kullanicilar dil degisimi yapamazlar.
4.10.5 Dil
Tiirkge ve Ingilizce 2 dil segenegi mevcuttur. 4. seviye sifreye sahip iiretici veya kullanict
Dil Sec¢imi Aktif/Pasif meniisiinden, se¢cimi Aktif yapmadigr siirece genel kullanicilar ( 1. ve
3. seviye sifreye sahip ), dil segenegini degistiremezler.
4.10.6 Besleme Frekansi
Besleme frekansi mentisii cihaz besleme frekans se¢imi i¢in kullanilir, sehir sebeke

besleme frekansina gore, besleme frekansini diisiirmek i¢in bu menii kullanilir. 50 Hz veya 60

Hz olarak se¢im bu meniiden yapilir.
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5. SORUN GIDERME

5.1 EKRANDA GORUNTU YOK

1) Besleme baglantisini kontrol ediniz;
2) Besleme sigortasini kontrol ediniz;

3) Besleme voltajini kontrol ediniz.

5.2 BOS BORU ALARMI

1) Elektrot sinyal kablolariin dogru baglandigindan emin olunuz.
2) Akis tiipiliniin ( sensoriin) tam dolu oldugundan emin olunuz.

3) SIG 1, SIG2 , SGND uglarini kisa devre ediniz, eger bos boru alarmi olusmaz ise konvertor
arizast yoktur. Bu durumda kirlilik sebebi ile elektrot iizeri kaplanmis olabilir, sivi iletkenligi
diisiik olabilir veya bos boru katsayisi yanlis ayarlanmis olabilir. Bos boru katsayisini bos boru
alarmi1 kaybolana kadar yiikseltmeyi deneyiniz.

4) Elektrot kutuplarmin iyi durumda oldugunu kontrol ediniz. Olgiim sirasinda SIG1, SGND ve
SIG2, SGND uglar arasindaki direncin 50kQ) az olduguna emin olunuz.

5) DS1 ve DS2 uglari arasindaki voltaji 6l¢ii aleti ile 6lgerek 1V DC degerinden az oldugunu
kontrol ediniz. Eger dlgiilen voltaj 1V DC den fazla ise sensor elekltrotlar: kirlenmistir ve
temizlenmesi gerekmektedir.

5.3 SENSOR TETiKLEME ALARMI

1) Sensor tetikleme kablo baglantilarini kontrol ediniz.
2) Sensor elektrot kablolamalarinin dogrulugunu kontrol ediniz

3) 1 ve 2 numarali kontrollerde sorun yok ise konvertor arizali olabilir, iiretici ile temas kurunuz.

5.4 AKIS OLCUM izZNi YOK

1) Topraklama baglantisini kontrol ediniz.

2) Sensor sinyal kablolarinin dogru baglandigindan emin olunuz.
3) Hattin tamamen dolu oldugundan emin olunuz.

4) Sensor cap, katsay1 parametre ayarlarini kontrol ediniz.
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5.5 SENSOR SAGLAMLIK KONTROLU
Sar1 ve yesil kabloyu 6l¢ii aleti ohm konumunda Slgiiniiz. 45...... 80 ohm olmasi1 gerekli, daha

yiiksek ohm degerleri veya acik devre Ol¢iliyorsaniz sargi arizasi olabilir, iiretici ile temas kurunuz.
Sar1 ve yesil kablolar ile sensor sasesi arasinda 6l¢ii aleti ile ohm konumunda 6l¢iim yapiniz.

Agik devre goriilmesi gerekmektedir. Ohm degeri dlgiiliiyor ise sargi ve sase arasinda kagak
olusmustur. Sensor i¢ kismina s1vi sizmis olabilir. Bu durumda iiretici ile temas kurunuz

Hat bos veya sensor hattan sokiildii ise Elektrot kablolarini 6l¢ii aleti ile ohm konumunda 6l¢iiniiz
ve agik devre 6lgmeniz gerekmektedir. Agik devre lgiilmiiyor ise elektrotlar kopuk olabilir.
Sensdr igine s1vi sizmis olabilir. Uretici ile temas kurunuz..

Bu boliimde sorun ile ilgili ¢6ziim saglayamamaniz durumunda liitfen teknik servis birimi ile irtibata geginiz.

servis@enelsan.com | umit@enelsan.com | m.dinc@enelsan.com
+90 262 754 63 13
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6. EK: AKIS VE AKIS HIZI DOGRULAMA TABLOSU

Akis hizi
Akis (m3/h) \_ (M/sn)
0.1 1 10 15

Cap(mm)

DN10 0.02827 0.28274 2.82743 424114
DN15 0.06362 0.63617 6.36171 9.54257
DN20 0.11310 1.13097 11.3097 16.9645
DN25 0.17671 1.76714 17.6714 26.5071
DN32 0.28953 2.89528 28.9528 43.4293
DN40 0.45239 4.52388 45.2388 67.8583
DN50 0.70686 7.06857 70.6857 106.028
DN65 1.19459 11.9458 119.458 179.188
DN80 1.80956 18.0955 180.955 271.433
DN100 2.82743 28.2743 282.743 424.114
DN125 4.41786 44.1786 441.786 662.679
DN150 6.36172 63.6171 636.171 954.257
DN200 11.3097 113.097 1130.97 1696.45
DN250 17.6714 176.714 1767.14 2650.71
DN300 25.4468 254.468 2544.68 3817.03
DN600 101.787 1017.87 10178.7 15268.1
DN1000 282.743 2827.43 282743 42411.5
DN2000 1130.97 11309.7 113097 169645
DN3000 2544.69 25446.9 254468 381703
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Electromagnetic Flowmeter Converter

Communication Protocol (Ver 1.3)
1. Overview

1.1  Protocol Overview

Electromagnetic Flowmeter Converter Communication protocol is the standard MODBUS-RTU
mode.
Communication interface . RS-485.
Support standard Modbus-RTU : Support functions codes 03, 04, 06, 16.
Register length limit : Functions code 03 and 04 supports max 64 registers.

Register length limit : Functions code 16 support max 2 registers.

1.2 RS-485 Wiring

TX+ and TX- terminal are RS485 converter A+ and B-.

* 100~200 Ohm

1-1

1.3 Serial Communication Parameters

The length of data bits : 8

Parity check : None

Stop bits : 1

Baud rate : 600, 1200, 2400, 4800, 9600, 19200 bps
Address: 1 - 247,

Note: Communication address and baud rate can be changed via local adjustment.
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2. Modbus RTU Protocol

2.1 Read Holding Registers (Function Code 03)

Function 03 can access max 64 consecutive holding registers. The frame as follows:

Request frame:

Device Address 1 Byte 1-247
Function Code 1 Byte 3

Start Register Address 2 Bytes 4096 - 4167
Register Count 2 Bytes 1-64

CRC Check 2 Bytes XX XX

The correct response frame :

Device Address 1 Byte 1- 247
Function Code 1 Byte 3

Bytes Count 1 Byte N x2
Register Values N” x 2 Bytes Data
CRC Check 2 Bytes XX XX

"N = Register Count

Error response frame:

Device Address 1 Byte 1-247

Function Code 1 Byte 131

Error Code 1 Byte lor2or3or4

CRC Check 2 Bytes XX XX
Example :

If you want to read the converter range, the register start address is 4101 (0x1005), assume the range

value is 424.00. The float format is 4 bytes [IEEE-754. Then 424.0 should be 0x43, 0xD4, 0x00, 0x00.

Request Response
Domain name Data (Hex) Domain name Data (Hex)
Device Address 20 Device Address 20
Function Code 03 Function Code 03
Register Address High Byte 10 Bytes Count 04
Register Address Low Byte 05 Register (0x1005) Values High Byte 43
Register Count High Byte 00 Register(0x1005) Values Low Byte D4
Register Count Low Byte 02 Register(0x1006) Values High Byte 00

Page 3



enelsan

CRC Check Code Byte0 D6 Register (0x1006) Values Low Byte 00
CRC Check Code Bytel 7B CRC Check Code ByteO 9E
CRC Check Code Bytel 8D

2.2 Read Input Registers (Function Code 04)

Function 04 can access max 64 consecutive holding registers. The frame as follows:

Request frame:

Device Address 1 Byte 1-247
Function Code 1 Byte 4

Start Register Address 2 Bytes 12288 - 12313
Register Count 2 Bytes 1- 64

CRC Check 2 Bytes XX XX

The correct response frame :

Device Address 1 Byte 1- 247
Function Code 1 Byte 4

Bytes Count 1 Byte N*x2
Register Values N"x2Bytes | Data
CRC Check 2 Bytes XX XX

"N = Register Count

Error response frame:

Device Address 1 Byte 1-247

Function Code 1 Byte 132

Error Code 1 Byte lor2or3or4

CRC Check 2 Bytes XX XX
Example :

If you want to read the positive total flow and unit, the register start address is 12292 (0x3004), assume
the positive total flow value is 1234. The data format is long. Then 1234 should be 0x00,0x00,0x04,0xD2.
And assume total flow unit is 0.001L(unit code = 4), the flow unit is L/s (unit code = 3).

Request Response
Domain name Data (Hex) Domain name Data (Hex)
Device Address 20 Device Address 20
Function Code 04 Function Code 04
Register Address High Byte 30 Bytes Count 06
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Register Address Low Byte 04 Register(0x3004) Values High Byte 00

Register Count High Byte 00 Register(0x3004) Values Low Byte 00

Register Count Low Byte 03 Register Values (0x3005) 04
High Byte

CRC Check Code Byte0 F8 Register Values (0x3005) D2
Low Byte

CRC Check Code Bytel 7B Register Values (0x3006) 04
High Byte
Register Values (0x3006) 03
Low Byte
CRC Check Code Byte0 17
CRC Check Code Bytel 0A

2.3 Set Single Holding Registers (Function Code 06)

Request frame:

Device Address 1 Byte 1 -247

Function Code 1 Byte 6

Start Register Address 2 Bytes

Register Values 2 Bytes Data

CRC Check 2 Bytes XX XX
The correct response frame -

Device Address 1 Byte 1-247

Function Code 1 Byte 6

Start Register Address 2 Bytes

Register Values 2 Bytes Data

CRC Check 2 Bytes XX XX
Error response frame:

Device Address 1 Byte 1-247

Function Code 1 Byte 134

Error Code 1 Byte lor2or3or4

CRC Check 2 Bytes XX XX
Example :
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If you want to change the flow unit to m*/h (unit code = 2) , the register start address is 4100 (0x1004).

Request Response
Domain name Data (Hex) Domain name Data (Hex)

Device Address 20 Device Address 20
Function Code 6 Function Code 6

Start Register Address High Byte 10 Start Register Address High Byte 10
Start Register Address Low Byte 04 Start Register Address Low Byte 04
Register Values High Byte 00 Register Values High Byte 44
Register Values Low Byte 02 Register Values Low Byte 02
CRC Check Code Byte0 4B CRC Check Code Byte0 4B
CRC Check Code Bytel BB CRC Check Code Bytel BB

2.4 Write Holding Registers (Function Code 16)

E8000 support function code 16 to write max 2 holding registers for 4 bytes format data.

Request frame:

Device Address 1 Byte 1-247
Function Code 1 Byte 16
Start Register Address 2 Bytes
Register Count 2 Bytes N'=1-2
Byte Count 1 Byte N"x2
Register Values N"x 2 Bytes | Data
CRC Check 2 Bytes XX XX
"N = Register Count
The correct response frame -
Device Address 1 Byte 1-247
Function Code 1 Byte 16
Start Register Address 2 Bytes
Register Count 2 Bytes 1-2
CRC Check 2 Bytes XX XX
Error response frame:
Device Address 1 Byte 1-247
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Function Code 1 Byte 144

Error Code 1 Byte lor2or3or4

CRC Check 2 Bytes XX XX
Example .

If you want to set the converter range to 424.00, the register start address is 4101 (0x1005). The float
format is 4 bytes IEEE-754. Then 424.0 should be 0x43, 0xD4, 0x00, 0x00.

Request Response
Domain name Data (Hex) Domain name Data (Hex)
Device Address 20 Device Address 20
Function Code 10 Function Code 10
Register Address High Byte 10 Register Address High Byte 10
Register Address Low Byte 05 Register Address Low Byte 05
Register Count High Byte 00 Register Count High Byte 00
Register Count Low Byte 02 Register Count Low Byte 02
Byte Count 04 CRC Check Code Byte0 53
Register(0x1005) Values High Byte 43 CRC Check Code Bytel B8
Register(0x1005) Values Low Byte D4
Register(0x1006) Values High Byte 00
Register(0x1006) Values Low Byte 00
CRC Check Code Byte0 04
CRC Check Code Bytel DO

3. Parameters

3.1 Data Type

1) Float Type (4 Bytes IEEE-754 Format Float)

Transmission sequence Datal Data2 Data3 Data4
Bits sequence Bit8 Bit7...Bit0

2) Integer Type (:

Transmission sec Data4
Bits sequence | Bit31...Bit24 | Bit23...Bit16 | Bit15...Bit8 Bit7...Bit0

3) Unsigned Integer Type (4 Bytes Unsigned Integer)
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Transmission sequence Datal Data2 Data3 Data4
Bits sequence Bit31...Bit24 Bit23...Bit16 Bit15...Bit8 Bit7...Bit0

4) Short Type (2 Bytes Signed Integer)

Transmission sequence Datal Data2
Bits sequence Bit15...Bit8 Bit7...Bit0

5) Unsigned short Type (2 Bytes Unsigned Integer)

Transmission sequence Datal Data2
Bits sequence Bit15...Bit8 Bit7...Bit0

3.2 Register Address Instructions

Modbus register address coding is generally divided into two types: Modbus RTU standard protocol
addressing mode, PLC addressing mode (such as: Modicon company, GE companies).

Uses the Modbus RTU standard protocol addressing mode, register address begin from 0x0000. If
the PC software uses the PLC addressing mode (register address begin from 0x0001), the input register
address should plus 1. This kind of equipment in the transmitting message before the register address of

minus 1, such as: access to the 0x0001 register, the sent message register address 0x0000.

3.3 Input Register

Note: Uses the Modbus RTU standard protocol addressing mode, register address begin from
0x0000.

Parameter name Function | Register Address | Data Value Range
Code Type
Dec Hex
Differential Total Flow 04 12288 | 0x3000 | Integer -999999999
- 999999999
Reverse Total Flow 04 12290 | 0x3002 | Unsigned | 0 - 999999999
Integer
Forward Total Flow 04 U Olg 12292 | 0x3004 | Unsigned | 0 -999999999
DAA 0€ Integer
Unit 04 12294 | 0x3006 | Unsigned | High Byte : Total Unit
(Total unit and Flow unit) short 0--0.001m?,
1--0.01m?,
2 --0.1m?,
3 - 1lm?,
4 --0.001L,
5--0.01L,
6--0.1L,
7--1L;
Low Byte : Flow Unit
0 -- m?/s,
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1 -- m3/m,
2 --m?/h,
3 --LJs,
4 -- L/m,
5-- L/
Flow 04 12295 | 0x3007 | float AN
Alarm Flag 04 12297 | 0x3009 | Unsigned | Bit0: Empty Pipe Alarm State
short Bitl: Excitation alarm State
Bit2: High Flow Limit Alarm
State
Bit3: Low Flow Limit Alarm
State
Bit4-Bitl5: Reserve,
Bits define -
1 -- Alarm
0 - No Alarm
Flow rate 04 12298 | 0x300A | float AN
Flow percent 04 12300 | 0x300C | float AN
Empty Pipe Ratio 04 12302 | 0x300E | float AN
Reverse Total Overflow | 04 12304 | 0x3010 | Unsigned | 0 - 65535
Count Integer
Forward Total Overflow | 04 12306 | 0x3012 | Unsigned | 0 - 65535
Count Integer
Differential Total | 04 12308 | 0x3014 | Integer 0 - 65535
Overflow Count

3.4 Holding Register

Note: Uses the Modbus RTU standard protocol addressino mnde reoicter address begin from
1(%01F) OAA 0€-01 DA

0x0000.
Parameter name Funcion | Register Address | Data Value Range
(ade - [ Tvne
Vi Qsc- -
03,vo,10 4Uy0 uxiuuu | unsigned 0 -- English,
Language short 1 --  Chinese
03,06,16 4097 | 0x1001 | Unsigned | 1-247
Slave MODBUS Address
short
03,06,16 4098 | 0x1002 | Unsigned | 600,1200,2400,4800,9600,192
Baud Rate short 00
03,06,16 4099 | 0x1003 | Unsigned | 3,6,10,15,20,25,32,40,50,65,80
short )
Sensor Size 100,125,150,200,250,300,350,
400,
450,500,600,700,800,900,1000
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,1200,
1400,1600,1800,2000,2200,24
00,2600,
2800,3000
03,06,16 4100 | 0x1004 | Unsigned | 0-- ms,
short 1-- m’m,
. 2-- mh,
Flow unit 3 Lis,
4 -- L/m,
5-- L,
Flow Range 03,16 4101 | 0x1005 | Float 0.00001 - 99999
Damping 03,16 4103 | 0x1007 | Float 0.0~~50.0S, damping
Flow 03,06,16 4105 | 0x1009 | Unsigned | 0-- Forward
short 1 -- Reverse
Flow 03,16 4106 | 0x100A | Float 9999 - 9999
Flow Cutoff 03,16 4108 | 0x100C | Float 0-99
03,06,16 4110 | 0x100E | Unsigned | 0: Disable
Cut Disp Ena short 1: Enable
03,06,16 4111 | 0x100F | Unsigned | 0-- 0.001m’,
short 1-- 0.01m?
2, 0.1m?,
. 3 1m?,
Total Unit 4 0.001L,
5-- 0.0IL,
6-- 0.1L,
7-- 1L
03,06,16 4112 | 0x1010 | Unsigned | 0: Disable
Segma N Ena short 1: Enable
Analog Type 03,06,16 4113 | 0x1011 | Unsigned | 0-- 0-10mA,
short 1-- 4-20mA
03,06,16 4114 | 0x1012 | Unsigned | 0-- Frequency,
P/AH FC Sel. short 1 -- Pulse,
2 -- Upper limit alarm
03,06,16 4115 0x1013 | Unsigned | 0-- 0.001m’
short 1-- 0.01m?,
2 0.1m?,
, 3 1m?,
Pulse unit 4 0.00IL,
5-- 0.01L,
6-- 0.1L,
7-- 1L
Frequency Max 03,06,16 | 4116 | 0x1014 | Unsigned | 1-5000
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short
03,06,16 | 4117 | 0x1015 | Unsigned | 0: Disable
Mtsensor Ena short 1: Enable
Misnsr Trip 03,16 4118 | 0x1016 | Float 1-10000.0
. 03,06,16 | 4120 | 0x1018 | Unsigned | 0: Disable
Alm High Ena short 1: Enable
Alm High Val 03,16 4121 | 0x1019 | Float -200.0 - 200.0
03,06,16 | 4123 | 0x101B | Unsigned | 0: Disable
Alm Low Ena short 1: Enable
Alm Low Val 03,16 4124 | 0x101C | Float ~200.0 -200.0
03,06,16 | 4126 | OxI0IE | Unsigned | 0: Disable
Sys Alm Ena short 1: Enable
06,16 16391 0x101F | Unsigned Total Flow Clear Password
Clr Sum Key short (Default 6108)
03,16 4128 | 0x1020 | Unsigned | 0-999999
Sensor code 1
Integer
03,16 4130 | 0x1022 | Unsigned | 0-999999
Sensor code 2
Integer
03,06,16 4132 | 0x1024 | Unsigned | 0-- Mode 1,
Excitation type short 1-- Mode 2,
2 -- Mode 3
Sensor Fact coefficient 03,16 4133 | 0x1025 | Float 0.0000 - 5.9999
Line CRC Ena 03,06,16 | 4135 | 0x1027 | Unsigned | 0: Disable
short 1: Enable
Flow correct point 1 03,16 4137 | 0x1029 | Float -15.0-15.0
Flow correct point 2 03,16 4139 | 0x102B | Float -15.0-15.0
Flow correct point 3 03,16 4141 0x102D | Float -15.0-15.0
Flow correct point 4 03,16 4143 | Ox102F | Float -15.0-15.0
Flow Correct Coefficient | 03,16 4145 | 0x1031 | Float 0.0000 - 1.9999
1
Flow Correct Coefficient | 03,16 4147 0x1033 | Float 0.0000 - 1.9999
2
Flow Correct Coefficient | 03,16 4149 | 0x1035 | Float 0.0000 - 1.9999
3
Flow Correct Coefficient | 03,16 4151 | 0x1037 | Float 0.0000 - 1.9999
4
Variation restrain enable 03,06,16 4153 0x1039 | Unsigned | 0: Disable
short 1: Enable
Variation restrain factor 03,06,16 4154 | 0x103A | Unsigned | I - 0.01m/s,
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short 2 -- 0.02m/s,
3 -- 0.03my/s,
5-- 0.05m/s,
8 -- 0.08mys,
10 -- 0.10m/s,
20 -- 0.20m/s,
30 -- 0.30m/s,
50 -- 0.50m/s,
80 -- 0.80m/s
Variation restrain time 03,06,16 4155 | 0x103B | Unsigned | 400 -2500
short
Flow Display Decpoint 03,06,16 4162 | 0x1042 | Unsigned | 1-- 1 Decpoint,
short 2 -- 2 Decpoint ,
3 -- 3 Decpoint,
4 -- 4 Decpoint,
5-- 5 Decpoint ,
0-- 0 Decpoint,
AL FC Select 03,06,16 4163 | 0x1043 | Unsigned | 0 -- Lower Alarm
short 1 -- Flow Firection
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6. Appendix: The flow and the flow rate corresponding table

Flow rate
flow(m?/h) \ (m/s)
0.1 1 10 15

caliber(mm)

DN10 0.02827 0.28274 2.82743 4.24114
DN15 0.06362 0.63617 6.36171 9.54257
DN20 0.11310 1.13097 11.3097 16.9645
DN25 0.17671 1.76714 17.6714 26.5071
DN32 0.28953 2.89528 28.9528 43.4293
DN40 0.45239 4.52388 45.2388 67.8583
DNS50 0.70686 7.06857 70.6857 106.028
DN65 1.19459 11.9458 119.458 179.188
DN&8O0 1.80956 18.0955 180.955 271.433
DN100 2.82743 28.2743 282.743 424.114
DN125 4.41786 44.1786 441.786 662.679
DN150 6.36172 63.6171 636.171 954.257
DN200 11.3097 113.097 1130.97 1696.45
DN250 17.6714 176.714 1767.14 2650.71
DN300 25.4468 254.468 2544.68 3817.03
DN600 101.787 1017.87 10178.7 15268.1
DN1000 282.743 2827.43 28274.3 42411.5
DN2000 1130.97 11309.7 113097 169645
DN3000 2544.69 25446.9 254468 381703
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1. Overview

1.1 Basic Function

*

L 2K K 2R 2R 2K 2 2K 2 K 2R 2 R 2

2

*
*
*

Low-frequency square-wave exciting, exciting frequency : 5.000Hz (1/10). 4.167Hz
(1/12). 3.125Hz (1/16) ;

Exciting current:125mA;

No need to add additional electrode for empty pipeline measurement;

Current speed range : 0.1 --- 15m/s, current speed resolution : Imm/s;

AC liner power, range of voltage : 220VAC(£10%);

DC power:DC24V (+10%);

Communication function: MODBUS RTU protocol ( RS-232 or RS-485) standard;
Or HART communication option;

Support Turkish. English. Portugues. Korean displaying mode;

Analog output:0-10mA or 4-20 mA;

Frequency output can be set;

Equivalent pulse output can be set;

Alarm functions: support excitation, pipes empty, Upper and lower alarm;

Upper and lower alarm objects can be set: Flow volume. Flow percentage. Forward
integrated flow, reverse integrated flow, difference integrated flow;

Three integrator gross inside, respective register : Forward integrated flow, reverse
integrated flow, difference integrated flow.

Small flow linear correction functions: Support small flow four-point liner correction;
Data back up and restore: manufacturer original information backup and restore;

Data export and import: use of external EEPROM can import, export the instrument

parameters (except converter parameters)and accumulation.

1.2 Basic parameters and performance

L 2K 2 2R 2

Operating temperature: —20°C ~ +70°C
Relative Humidity : 5%~90%
Dissipation power - < 10 W(with sensor)
Analog current output

Load resistor:  0~1200Q for 0~10mA
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0~600€2 for 4~20mA,
Accuracy: 0.1%+10pA
& Digital frequency output
Frequency output range: 1~5000Hz

Output electric isolate: Photoelectric isolate. Isolate voltage: > 1000VDC;
Frequency output: Internal pull Up resistor of 150042, the drive current 16mA.
The highest voltage is 24VDC for external power supply, and the
maximum load current is 100mA.

€ Digital pulse output
The equivalent pulse: 0.001~1.000 m’/ cp,
0.001~1.000 Ltr/cp

Pulse output width: Square wave output, and the maximum high level is 50ms.
Pulse output isolate: Photoelectric isolate. Isolate voltage: > 1000VDC;
Pulse output: Internal pull Up resistor of 150002, the drive current 16mA.
The highest voltage is 30 VDC for external power supply, and the
Maximum load current is 150 mA.

€ Measure precision for assembly

Diameter(mm) Range(m/s) Accuracy
<0.3~1 +0.3% R
10~20 1~6 +0.2% R )

%R: Olglim Degeri
6~15 +0,5% R
<0.3~1 +0.3% R
25 ~600 1~6 +0.2% R
6~15 +0,5% R
<0.3~1 +0.3% R
700~3000 1~6 +0.2% R
6~15 +0,5% R
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%FS : for relative ranges ,

%R . for relative value of measurement

1.3 Digital Communication Port and Protocol

1.3.1 MODBUS Protocol
Physical interface RS-485, 1000V electric isolate, format of RTU.
You can use Modbus-Config-Tool software to set parameters, or read real-time flow,

totalized flow value, etc.
1.3.2 HART protocol

The standard HART of communication protocol, you can use the HART-Config-Tool

software, or HART handheld, to set parameters, or read real-time flow, totalized flow value, etc.

2. Converter display and keys operation

2.1 Measurement State Display

The measuring data and status display as flows:

Flow Volume

+424.12

i{ ,FQH m7/H- Flow Unit
rFlow Velocity(FS)
FS  1.315 m/s Percentage (FQP)
Use ‘Down’ Key to Empty Ratio(MTP)

Forward integrated flow(}+)
Reverse integrated flow(3-)
Difference integrated flow(}.d)
Flow volume(FQ)

~Current out(Iout)

Alarm Indicator switch Display Types

Alarm Types:
FQH. FQL. FGP. SYS
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Note: When there more than one alarm, the alarm status display cycle.

FQH --- Flow high limit alarm FQL---Flow low limit alarm

FGP --- Flow empty pipe alarm SYS --- System exciting alarm

The converter contains four key: Esc key, Up key, Down key and Enter key

On measuring state display, the keys functions are:

Push“Down key”’to change line3 displaying value. Cycle display flow rate, percentage
flow, empty ratio, forward integrated flow, reverse integrated flow and difference
integrated flow, flow volume, current out.

Long push “Enter” 3 seconds, enter into ‘Password" interface.

Push“Esc key + Up key”, LCD screen contrast increases

Push“Esc key + Down key”,LCD screen contrast decrease

2.2 Keys And Display

22.1

Key Function

The basic function of keys as follow:

¢+ V4d

Enter EEnter into input state, or save the parameter

Up I:Add 1 to the number at cursor area, or next menu

Down I:Shift right, or previous menu

ESC I:Return previous menu, or abort edit
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2.2.2 Keys Operation Method

1) Single Key Operation
Operation method: Push the key, then lift. The single keys operation function as follow:
— ESC Key:Return previous menu,or abort edit.
— Down key:Shit right, or previous menu.

— Up key: Add 1 to the number at cursor area, or next menu.
— Enter key: Enter,enter into input state, or save the parameter.

2) Combination Key Operation
Use the ESC Key and other keys perform the operation. Operation method: Hold down the

ESC Key, then push another key.
a) Measurement state (Normal Display State)

— Push“Esc key + Up key”, LCD screen contrast increases
— Push“Esc key + Down key”,LCD screen contrast decrease

b) Param edit state

— ESC Key + Down Key: Cursor shift left.
— ESC Key + Up Key : Subtract 1 to the number at cursor area.

— ESC Key + Enter Key: Return previous menu,or abort edit.

2.2.3 Enter Password

To enter the password for example, illustrate the keys operation process:

1) When the display on measurement state (Normal Display State), push “Enter key” for 3
seconds, will enter into ‘Set Param 0000’ Input the passwords (The password and the
level, please refer the “parameter set” part, the second level password of 03210)

2) Then push “Up key” to add 1 to the number at cursor area .
3) Push “Down Key” cursor shift left.

4) To finish input, push “Enter key”, if password is correct, then enter into the parameter
setting.

Note: Press “Enter key”,for three seconds under any state and will return to automate measure

way.
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2.2.4 Menu browse state

1) Menu browse State Display

Menu browse state is used to view, select parameter , LCD displays up to four lines, as

shown below:

Param Setting — 1 Parent menu

¥ B:Quick Setup — ———— Previous menu
—— Selected menu
m D:Advance Setup ——— 11— Nex menu

2)  Key Operation on Browse State
Esc key: Return parent menu;
Down key: Previous menu
Up key: Next menu
Enter key: Enter into menu browsestate, or parameter browse state.
More than 10 minutes without push any key, or push 3 seconds the “Enter Key”, direct

return to automate measurement state.
2.2.5 Parameters Browse State

1) Browse state display

Parameter browse state is used to view various types of parameter values, LCD displays up

to four lines, as shown below:

D15:Manual Zero Parameter name
Error Error prompt
+00.000 m/s Current value
FS 0.063 Real-time flow rate

Error: When the parameter value error display;

The fourth line real-time flow rate: Flow rate value displayed when browser zero flow
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correction coefficient, the factory calibration coefficients, flow correction coefficient 1, flow
correction coefficient 2, flow correction coefficient 3, flow correction coefficient 4.
2) Key Operation on Browse State

Enter key: Enter into parameter editing state if have rights, otherwise, prompt error.

ESC key: Return parent menu.

More than 10 minutes without push any key, or push 3 seconds the “Enter Key”, direct

return to automate measurement state.

2.2.6 Edit State

1) Edit State Display

Users can modify the parameter values in edit mode, the LCD displays:

D15:Manual Zero Parameter name
+0.000 m/s Old value
8 00.000 m/s Set value
FS.c 0.063 Flow rate before corrected

The fourth line real-time flow rate: Flow rate value displayed when browser zero flow
correction coefficient, the factory calibration coefficients, flow correction coefficient 1, flow
correction coefficient 2, flow correction coefficient 3, flow correction coefficient 4.

2) Key Operation on Edit State

ESC key: Abort edit, return param browse state.

Down key : The cursor moves to the right (data input) or upward selection (select input)..

Up key : Add 1 to the number at cursor area(data input) or downward selection (select
input).

ESC key + Down key: Cursor shift left.

ESC key + Up key: Subtract 1 to the number at cursor area(data input).
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Enter key : Save the new parameter and return to browse state. If the parameter
unreasonable, will prompt “fault”.
More than 10 minutes without push the key, or push 3 seconds the “Enter Key”, direct

return to automatic measure state. Black 17 core wire

3. Connections of sensor and output

3.1 Compact meter

3.1.1 Sensor wiring

The sensor wiring(signal line and excitation line) of compact meter is shown below:

Red and black double line (excitation
line)

Red 17 core wire
Black 17 core wire

Red 13 core wire
~—— White 13 core wire
Shielded wire

Grey double shielded wire
(sensor signal line)

Illustrate -

Excitation line : Red 17 core wire

} Connecting excitation current
Black 17 core wire

Sensor signal line : Red 13 core wire“Signal 1”
White 13 core “Signal 2”

Connection sensor signal

Shielded wire“Signal ground”
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3.1.2 Wiring Terminal

Remove the bottom cover of the converter, and you can see the terminal board.

al

Symbols and description of connectors:

L: (+) 220V Power Supply L. (24V Power Supply +)

N: (-) 220V Power Supply N. (24V Power Supply -)

TX+: Communication Input Signal, RS485 A

TX—: Communication Input Signal, RS485 B

IOUT+: 0~10mA,4-20mA,4-12-20mA,0-20mA Output Current Positive
ICOM: 0~10mA,4-20mA,4-12-20mA,0-20mA Output Current Ground
P/AH: Frequency (Pulse) Output /Upper Alarm Output

PCOM: Frequency (Pulse) Output Ground /Upper Alarm Output Ground
AL: Alarm Output for Low Limit / Flow Direction Output

ACOM: Lower Alarm Ground

SwW Frequency (Pulse) Output Active / Passive Switch

3.2 Remote meter

3.2.1 Wiring Terminal
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FL
1 |PCOM->0V \
>, | oM\

i R I ]

00| [OOO0O0000|C0|I0O000O0

v L il L) k) v

L N T+ Té- P«AH PCOM AL Io ICOH CD1 CD2 DSL SIGLSGMDSIG2 OS2
20v /A

o~ 5
olo|l T =1 |

PE

220V/24V power Supply terminals:

L:(#) 220V Power Supply L. (24V Power Supply +)
N:() 220V Power Supply N. (24V Power Supply -)
The other terminals symbols and description:
Excitation . L .
CD1 X+ Communication Input Signal, RS485 A
Outputl
Excitation . .
CD2 TX—: Communication Input Signal, RS485 B
Output2
. Single 1 . Alarm Output for Low Limit / Flow Direction
DS1: . AL
Shield Output
Frequency (Pulse) Output Ground /Upper Alarm
SIGI : | Single 1 P/AH : quency  (Pulse) Output Ground /Upp
Output
SGND ° Single PCOM Frequency (Pulse) Output Ground/Upper And
Ground Lower Alarm Ground
. . . 0~10mA 4-20mA,4-12-20mA,0-20mA mA current
SIG2 - Single 2 Io: .
output positive
Single 2 .| 0~10mA,4-20mA ,4-12-20mA,0-20mA current
DS2 . ICOM
shield output ground

10
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Sensor signal wiring is shown below :

—» External Blendjage - Grounding

Yellow- CD2 (wrap)

I » Green- CD1 (wrap)

Blendjage -SGND
I » Brown - Sigl (1. Electrode)

White - Sig2 ( 2. Electrode)

3.3 Grounding

Contacta reao f copper ConnectorP Eo nC onverter Cabinet forg rounding shouldb el arger

than 1.6mm>. Contact resistance should be less than1 0Q.

3.4 Frequency Output,P ulse Output, Upper Limit Alarm

The frequencyo utput, pulseo utput and upper limita larm output sharet he same wiring

terminal of P/AH. Set as follow:

P/AH Function Function Description | P/AH Output

Frequency Frequency Mode Frequency Output Range is0 ~5000HZ,a nd
Output corresponding the percent of flow
PulseO utputP ulse Mode Equivalent Pulse

Upper alarmm ode (Always open):
P/AH Output Low: UpperA larm Limit

P/AH Output High:N oU pper AlarmL imit
Upper alarmm ode (Always Close):

Upper AlarmU pper AlarmO utput

P/AH Output Low: No Upper AlarmL imit

P/AH Output High:U pper AlarmL imit

Frequencyo utputm ode general can be used inc ontrol application,b ecause it responses the

percent of flow. Users can choice pulse output when the equipment is applied to count.

11
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3.4.1 Frequency Output Mode

Frequency output range , 0~5000Hz, and corresponding the percent of flow.

_ Measure value

= e frequency range
Full scale value

The Up limit of frequency output can be adjusted, It can be choice from 0 ~ S000HZ, and

also can be choice low frequency: such as 0 ~ 2000HZ etc.

3.4.2 Pulse Output Mode

Pulse output mainly applies in count mode. For each output of a pulse, the corresponding
volume or quality is determined by the pulse factor and the total unit..

Pulse factor refers to the number of pulses output per unit total. When setting pulse factor,
the user should pay attention to match the flow range and the pulse factor of the flowmeter.
Count formula as follows:

For volume flow :  Q(m’/s)=0.0007854xD*xVx10~

For mass flow:  Q(kg/s)=0.0007854xD*xVx10~xp

Note:  D-nozzle (mm)
V-velocity of flow (m/s)
p— density (kg/m3)
The appropriate pulse factor should be selected according to the size of the sensor, and the
frequency of the pulse output should be below 5000Hz.
3.4.3 P/AH for Frequency, Pulse, Upper Limit Alarm output Wiring
Frequency/pulse digital output has 2 connected points: output connected point, ground point,

the symbols as follows

P/AH —— Output
PCOM —— Ground

Frequency, equivalent pulse output wiring ways:
User equipment connected between P / AH and PCOM, The wiring can be referred to below.
The pulse output voltage is 24V, and the converter is equipped with 1.5KQ current limiting

resistor, which can provide 16mA driving current for user equipment.

12
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ACTIVE OUTPUT PASSIVE OUTPUT
+-|2-4V Frequency meter + Frequency meter

\_ljl 5K pulse counter pulse counter

| PAH ][]} 4JP ®

INPUT
PCOM
@ .COM —O ”.l-l.ﬂ o—
PCOM INPUT

Alarm output mode of connection:

In the second image,
INPUT is at the bottom.

The load current is not more than 100mA, the wiring can be referred to below:

Alarm output

+24V
T L™~
kU pan ™
B
_ |+ 24V
PCOM Th
Convertor

3.5 AL for Lower Limit Alarm output or Flow Direction Output

The lower limit alarm output and flow direction output share the same wiring terminal of

AL. Set as follow:

AL
selection

function

Function Description

AL Output

flow direction

Flow direction output

AL output low: Flow is reverse

AL output high: Flow is forward

Lower alarm

Lower limit alarm

output

Lower alarm mode (Always open):
AL output low: Lower Limit Alarm

AL output high: No Lower Limit Alarm

Lower alarm mode (Always Close):

AL output low: No Lower Limit Alarm

AL output high: Lower Limit Alarm

The lower alarm output and flow direction output wiring way is same to P/AH.
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3.6 Current Output and Calculate Formula

3.6.1 Current Output

There are two analog output mode: 0~10mA and 4~20mA, the inner voltage is 24V.

When select 4~20mA, it can drive 600£ resistance.

The percent flow of simulation current output:

M easure value

I= Kthe scale of current + the zero point of current

- Full scale value

The manufacture’s parameter has been adjusted, and it need not adjust.

3.6.2 Connection of current output:

Connection of current output as follow:

I+

Single enter

J

Convertor

.

« g
User
System

IGND

3.6.3 Current output trim

1)  Instrument timing prepare

® S
COM

Preparative ampere meter. The accuracy shoud better than 0.1%.

Convertor

2) Current Zero Correction

Through the key, Enter the “current zero correction” parameter edit mode, LCD display as

shown below. At this point the converter outputs 4mA, the user only needs to input actual current

I0UT+
0.1% level 3992
current meter m A
1IOUT-
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value measured by the current meter, then push the "EnterK ey"t o complete 4mA corrected.

F17:Adjust 4mA

4.000m A
H3.900m A

3) CurrentF ull correction

Through thek ey,E nter the “Currentf ullc orrection” parametere ditm ode,Att hisp oint the
converter outputs2 OmA, theu ser onlyn eedt o input actual currentv alue measured by thec urrent

meter , then push the “EnterK ey” to complete 20mA corrected.

F18:Adjust 20mA

20.000 mA
Hi9.510ma

3.7 Digital communication wiring

3.7.1 Modbusc ommunication wiring
Modbusc ommunication adopts standardR S485 connection mode, andt he wiring iss hown

below:
AL Rs4gsrs UArY
Convertor Convertor 232 USB Computor
Adapter
TX YTX-  TX 7TX- B-
100~200
Q

3.7.2 HARTc ommunicationw iring
TheH ART communication wiring is shown below:

15



enelsan
We THeasure

User Manual

4,

IOUT(I)+

|— Uart/US

Q Modem

L

IOUT(I)-

Parameter setting and configuration

4.1 Parameter setting

Convertor DZOONSOO HART — Computor

Converter parameters are shown in table 4-1. Before use the instrument, the user should be

setting the parameters according to the particular cases. Make sure the parameters running

status, data processing algorithms, output ways as well as work ways

In order to prevent parameters are free to modify, there are 4 grades of passwords for setting

parameters function, Corresponding 4-levels permissions user. Grades 1 to grade 3 of passwords

are for users and grade 4 of password is for manufacturer. The 4th level permission can modify

the 1~3 level permissions password.. The following table lists the permissions of users at all

levels, and the default password of the factory..

Table 4-1
User access authority Password Default
grade attribute password
1 Users can only view the instrument parameters under the | correctable 00521
menu of B, C, D, F, G, K, and do not have the right to modify.
2 Users can view and modify the instrument parameters under | correctable 03210
the menu of B, C, D, F, G and K.
3 Users can view and modify the instrument parameters under | correctable 06108
the menu of B, C, D, F, G, H and K.
4 The manufacturer's special password can view and modify all | uncorrectable
parameters.

It is suggested that higher-level personnel master the level 4 password. Grade 3 is mainly

used for resetting total volume in password. Grades 1~2 can be set by any one who can be
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Table 4-1
Code Parameter Setting Parameter Range Default Grades
name Way value
B Quick Setup 2
B10 | Language Select Turkish/English English 2
BI11 | Flow Rspns Set count 1.0~50.0S, damping 4.0 2
m*/s. m*min. m*h, L/s¢ L/min, L/h,
gal/s. gal/min. gal/h, Ugal/s. Ugal/min,
B12 | Flow unit Select Ugal/h, kg/s. kg/min, kg/h, t/s t/min, m’/h 2
t/hy f’/s¢ f¥/min. ft*/h. Ib/s. 1b/min,
1b/h
B13 | Decpoint Select ONS’_ set the decimal point of 1 DecPt 2
instantaneous flow.
B14 | Flow Range Set count 0.0~9999999.0 424.2 2
C Basic Setup 2
C10 | Sensor Size Select 3~3000mm 100 2
CI11 | Meter Factor Set count 0.0001~9.9999 1.0 2
0.00lm*> ~ Im* | 0.001L ~ IL .
c12 | Total Unit Select 0.001f* ~1 f*. 0.001gal ~ lgal. L 5
0.001Ugal~1Ugal. 0.001kg~ lkg.
0.001t~1t, 0.001Lb~1Lb.
C13 | Flow Direct Select Normal/Reverse Normal 2
C14 | Flow Cutoff Set count 0.0~99.0% 1.0% 2
C15 | CutOff En. Select Enable/Disable Enable 2
C16 | Ind Line Select Q[Unit]\ Q[%]. V[m/s]. mA Q[Unit] 2
V[m/s]. Q[Unit]. Q[%]. MTP[%].
C17 | 2nd Line Select Totalizer Net .  Totalizer>F . V[m/s] 2
Totalizer<-R. mA
C18 | Version Read nly \ \ 2
D Advance Setup 2
D10 | Modbus Addr. Set count 1~247 1 2
D11 | Modbus Baud. | Select 1200~38400bps 9600 2
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D12 | Modbus Pari. Select None. Odd. Even None 2
D13 | Modbus SBL Select 1 . 2 StopBit 1 2
D14 | Manual Zero Set count -9999~+9999 0.0 2
D15 | Autom. Zero Select YES /NO NO 2
D16 | Density Unit Select g/cm3. kg/m3. Ib/gal. Ib/Ugal. Ib/ft3 kg/m3 2
D17 | Density Set count 0.1~5.0 1 2
D18 | Pls.Lmt En. Select Enable/Disable Disable 2
D19 | Pls.Lmt Val. Select 0~100% 10% 2
D20 | Plsnt Delay Set count 0~60000 ms 3000 2
D21 | Browse PSWD | Set count 00000~65535, Bowse PassWord 00521 2
D22 | Set PassWord Set count 00000~65535 03210 2
D23 | Reset Select YES /NO NO 2
D24 | Outport Param | Select Enable/Disable Enable 2
D25 | Import Param Select Enable/Disable Enable 2
F Output
F10 | Measure Mode | Select Forward, Forward/Reverse. Reverse Forward 2
Reverse
F11 | Iout Mode Select 0~10mA /4~20mA 4~20mA 2
FI2 | PIAHFCSel. | Select | ¢ Frequency, Upper limitalarm, 1) = o 2
Lower alarm, flow direction
F13 | AL FC Select Select Lower alarm, flow direction L Alarm 2
F14 | Pluse Factor Set count 0.001~1000.0 10 2
F15 | Pluse Width Set count 0.1~250.0ms 0.5 2
F16 | Max Frequency | Set count 2~5000 Hz 5000 2
F17 | Adjust 20mA Set count 18.000~22.000mA 20.0 2
F18 | Adjust 4mA Set count 3.500~4.500mA 4.0 2
G Alarm 2
G10 | MtSensor En. Select Enable / Disable Enable 2
G11 | Mtsnsr Trip Set count 1~65535 50 2
G12 | Alm High En. Select Enable / Disable Disable 2
G13 | Alm High Obj | Select %:Z’l]iZ‘er_SF[\U?:)]t;HZeTrZiIZ“ Net Q[Unit] 2
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G14 | Alm High Mod | Select Always Open / Always Close AlwaysOpen 2
G15 | Alm High Val Set count -200.0~ +200.0 % 200.0 2
G16 | Alm Low En. Select Enable / Disable X 2
G17 | AlmLow Obj | Select ?(E:Z’l]iz‘er_SF[\Ur;gt;hZ;itilzer Nt Qrunig 2
G18 | Alm Low Mod | Select Always Open / Always Close AlwaysOpen 2
G19 | Alm Low Val Set count -200.0~ +200.0 % -200.0 2
G20 | Sys Alm En. Select Enable/Disable Enable 2
G21 | Alm lout En. Select Enable/Disable Disable 2
G22 | LAlarm Iout Set count 3.0~3.8mA 3.8 mA 2
G23 | HAlarm Iout Set count 21.5~23.0mA 22 mA 2
H Total Set 3
H10 | TOT Reset Select YES /NO NO 3
HIl | TOT->F Set count 000000000~999999999 0.0 3
H12 | TOT<-R Set count 000000000~999999999 0.0 3
H13 | Tot PassWord Set count 0~65535 6108 3
K Test 2
K10 | Tout Test Set count 0.01~23.0mA 12.0 2
K11 | Pulse Test Set count 2~5000 Hz 1000 2
K12 | Display Test Read 2
Only
\% Factory Set 4
V10 | Field Type Select Type 13((11//11?) ngiaztg:fy)pe Type Type 1 4
V11 | Sensor Fact Set count 0.0001~5.9999 1.0 4
V12 | Line CRC En. Select Enable/Disable Disable 4
V13 | Line CRC1 Set count 0.0~15.0 0.3 4
V14 | Line Factl Set count 0.0000~1.9999 1.0 4
V15 | Line CRC2 Set count 0.0~15.0 0.225 4
V16 | Line Fact2 Set count 0.0000~1.9999 1.0 4
V17 | Line CRC3 Set count 0.0~15.0 0.15 4
V18 | Line Fact3 Set count 0.0000~1.9999 1.0 4
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V19 | Line CRC4 Set count 0.0~15.0 0.075 4
V20 | Line Fact4 Set count 0.0000~1.9999 1.0 4
V21 | Work Mode Select Mode 1. Mode 10 Mode 1 4
V22 | Backup Param | Select YES/NO NO 4
R Inter Set 4
R10 | LOGO Enable | Select Enable/Disable Enable 4
R11 | Sensor Code Set count 0~4294967296 0 4
R12 | Meter Code Set count 0~4294967296 0 4
R13 | Language En Select Enable/Disable Enable 4
R14 | Language Select English/Turkish English 4
R15 | Line Frequency | Select 50Hz/60Hz 50Hz 4

4.2 Quick Setup Parameters

4.2.1

be customized..

4.2.2  Flow Rspns(Damping time)

Language

Convertor supports 2 languages, Turkish and English, and other languages can

Note: vendors can open or prohibit language selection by " Language En " param.

It means time of filter measure value. The values range from 1 to 50 seconds. The long one

can enhance the stability of flow display and output digital, and fits for gross add up of pulse flow;

the short one means fast respond rate, and fits for production control.

4.2.3 Flow Unit

gal/h, Ugal/s. Ugal/min. Ugal/h. kg/s. kg/min. kg/h. t/s t/min. t’/h. ft’/s. ft’/min. ft¥/h.

Ib/s. 1b/min, Ib/h.

4.2.4 Decpoint

The display precision is used to set the decimal display digit of the main display variable,

20
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and the 0~5 bits after the decimal point are optional.
4.2.5 Flow Range

Flow range means upper limit value, and lower limit value is set “0” automatically. So, it
makes the range, and makes the relation of percent display, frequency output and current output
with flow:

percent display = ( flow measure / measure range) * 100 %;
frequency output = ( flow measure / measure range) * frequency full;
current output = ( flow measure / measure range) * current full + current zero

Note: pulse output will not affect.
4.3 Basic Setup Parameters

4.3.1 Sensor Zize

Converter optional sensor diameter range: 3. 6. 10. 15( 20. 25. 32. 40, 50.
65. 80. 100 125, 150, 200. 250, 300, 350, 400, 450 500, 600. 700, 800. 900.
1000, 1200, 1400, 1600, 1800. 2000, 2200. 2400. 2500. 2600, 2800. 3000mm.
4.3.2 Meter factor
The meter coefficient is set up for the field users according to the actual use.
4.3.3 Total Unit

Converter display is counter with 9 bits, and the max is 999999999.
Total units are 0.001L, 0.010L, 0.100L, 1.000L, 0.001m>, 0.010m>, 0.100m>, 1.000m’ and

so on. Users should select the appropriate unit based on the actual flow.Total units for display are
L or m’. The display unit and the decimal digits represent the real total unit.

Example: The forward integrated flow is 1000.12345, and total unit is 0.001m’, the third
line will display:

T+ 1000.123 m?
434 Flow Direct

If users think the direct and design are differ, just change the direct parameter is OK, and do
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not need to change exciting or signal
4.3.5 Flow Cutoff

Flow cutoff is set in percentage of Upper Limit Range of flow, and users can delete all
negligible small signals of flow volume. If the flow lower than flow cutoff setting, then it will be
set to 0, and the corresponding percentages, the current output signal frequency (pulse) output
signal is also 0.

Note: Flow cutoff does not affect flow rate value.

4.3.6 CutOff En.
Open or close flow cutoff function.
4.3.7 Ind Line

“Ind line” is used to select the variables displayed by the first principal variable (variable
displayed in large font on the first line) in the automatic measurement state. The variables
available are: flow volume, flow percentage, flow rate and current.

4.3.8 2nd Line

“2nd line” is used to select the variables displayed by the second principal variable (the
variable shown in small font on the third line) in the automatic measurement state. The variables
available are: flow rate, flow volume, flow percentage, empty pipe ratio, forward totalize, reverse

totalize, differential totalize and current.
4.4 Advance Setup parameters

4.4.1 Modbus Addr.
Electromagnetic flow converter supports RS-232/RS-485 serial communication of
Modbus RTU protocol.
1) Modbus Addr.: optional range 01 to 247, and the default address is 1.
2) Modbus Baud.: 1200, 2400, 4800, 9600, 19200, 38400bps, and the default baud rate is

9600bps.
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3) Modbus Pari.: For setting the check bits of serial ports in Modbus communication,
you can choose: None (no check), Odd (odd check), Even (even check), default is
None (no check).

4) Modbus SBL: used to set the stop bit of the serial port when Modbus communicates,
can choose: 1 or 2 bits, default choice is 1 bit.

4.4.2 Manual Zero

Make sure the sensor is full of flow, and the flow is 0 (stillness). If the measurement value is
not zero, users can set the flow rate to 0 through the flow zero correction.

Flow zero is shown as flow rate, m/s. Converter’s zero-flow correction displays like this:

D15:Manual Zero

0.000 m/s
M 0.063 mvs

FS 0.063

The fourth line displays the flow rate which without adjustment, the unit is m/s.

Correction method: Input the value behind FS.c to line 3.
Note: Flow zero correction value is a signed value, it should have same sign with line 4.

443 Autom. Zero

Under the same condition of manual zero correction, if the automatic zero correction
function is implemented, the converter directly completes zero correction (no need to input zero

correction value), and the current flow rate is modified to zero point flow rate.

4.4.4 Density

Density is used to set the density of the tested liquid, and mass flow measurement will be

used to this parameter.
4.4.5 Variation restrain

Such as pulp or mud liquids, solid particles in the fluid shock measuring electrode will form
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a "peak noise", in order to overcome such interference, converter using the rate of change
suppression algorithm, converter design has three parameters : spike suppression allowed, spike
suppression coefficient, spike suppression time, the rate of change suppression characteristics

for selection.
1) Pls.Lmt En.

Set it "enable", then start variation restrain arithmetic.
2) Pls.Lmt Val.

This coefficient setting the rate of change of peak interference suppression, its value is flow
rate and the unit is m/s. There are ten grades: 0.010m/s, 0.020m/s, 0030m/s, 0.050m/s,
0.080m/s, 0.100m/s, 0.200m/s, 0.300m/s, 0.500m/s, 0.800m/s. The smaller grade, the higher
sensitivity of interference suppression.

Note: In the practical application, you can based on the actual situation try to multiple

choices, the higher sensitivity not means the better you choose.
3) Plsnt Delay

This coefficient can select the width of time of restrain cuspidal disturb and the unit is ms. If
the duration is shorter than flow change in some time, converters will think it is cuspidal disturb,

and if it is longer, converters will think it is natural. It also needs to select parameter in fact.

4.4.6 Browse PSWD
" Browse PSWD " is the first level user password, the first level user can only view the
instrument parameters under the menu of B, C, D, F, G, K level, and can not modify the
parameter values. Only users with level 2 and above can modify the "view password".
4.47 Set PassWord
Set PassWord is the second level user password. The second level user can modify the
instrument parameters under the menu of B, C, D, F, G and K. Only users with level 2 and above

can modify the password.
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448 Reset

Restore the factory settings restore the parameters in Table 4-1 to the previous backup state
except current output test, pulse output test, display output test, forward total settings and reverse
total settings.

4.49 Export param

Convertor provides pluggable external EEPROM for the import and export of
instrument parameters.

Export instrument parameters refer to the parameters in Table 41 except current zero
correction value, current fullness correction value, instrument coding, current output test, pulse
output test and display output test, and positive and negative totalize and totalize overflow value
are exported to external EEPROM. When the converter is damaged, the user only needs to
replace the new converter and import the instrument parameters from the external EEPROM into
the new converter, so that the instrument can resume to the user's original setting state and
continue to run. At the same time, positive and negative totalize will continue to accumulate.

Note: External EEPROM needs customization.
4.4.10 Inport param

Refer to “export instrument parameters”.
4.5 Output parameters

4.5.1 Measure Mode
The measurement mode is used to select the measurement direction allowed by the
converter.
1) Forward: only measure the positive flow (flow > 0.0); if the flow is negative, the
positive and negative cumulants are not accumulated, the frequency (or pulse) output is 0, and
the current output is 4 mA (or 0 mA).

2) Reverse: only reverse flow (flow < 0.0) is allowed; if flow is positive, the positive and

25



enelsan
We Measure

User Manual

negative cumulants are not accumulated, the frequency (or pulse) output is 0, and the current
output is 4 mA (or 0 mA).
3) Forward/Reverse: allowed forward and reverse flow measurement.
4.5.2 lout Mode
Converter output current can be chosen by 0~10mA or 4~20mA.
4.5.3 P/AH Function Select
Upper limit alarm output, frequency output and pulse output share the same wiring terminal
of P/AH, you can choose the type of the current output signal by setting the output mode.

For more details, please check the 3rd section.
4.5.4 AL function Select
Lower limit alarm output and flow direction output share the same wiring terminal of AL,
you can choose the type of the current output signal by setting the output mode.

For more details, please check the 3rd section
4.5.5  Pluse Factor

Pulse factor refers to the number of pulses output corresponding to the flow of one

cumulant unit, ranging from 0.001 to 1000.0.
4.5.6 Pluse Width
Pluse width refers to the width of the high level of the pulse output square wave, which
ranges from 0.1 to 250.0ms.
4.5.7 Max Frequency

The frequency output range refers to the maximum value of frequency or pulse output. The

unit is Hz.
4.5.8 Adjust 20mA/4mA

The current output of the converter has been corrected when it leaves the factory. If the user

finds that the error is large in the process of using, it can be calibrated again. The calibration
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method is referred to in the third part.

Note: the current type of 0 ~ 10mA does not need to be corrected separately.
4.6 Alarm parameters

4.6.1 Empty Pipe Alarm
1) MtSensor En.

The state of empty pipe can be detected with the function of converter. In the case of Empty

Pipe Alarm, if the pipe was empty, the signals of analog output and digital output would be zero

and displayed flow would be zero, too. The flow empty pipe alarm signal FGP and ﬁgfwill be

displayed.
2) Mtsnsr Trip

When empty pipe alarm is not accurate, the user can reset the empty pipe alarm thresholds to
achieve the empty pipe alarm recalibration. Please ensure full pipe before calibration (with or
without the flow rate may be), otherwise the calibration will be inaccurate.

Enter into ‘Mtsnsr Trip’, the LCD will display empty ratio in line 4 behind FS.c. The line 3 is
empty ratio threshold setting by user. Please wait the pipes alarm threshold is stable , can set the
empty pipes alarm threshold, otherwise pipes alarm correction will be not accurate. Empty pipes
alarm threshold set is actual empty pipes value 10 times higher than FS.c, the recommended

minimum is set to 1500. If the threshold setting is too small, it may be lead to misinformation.

G11:Mtsnsr Trip
1500.0
500.0

FS.c 15.000

Third line: the user input empty pipes alarm threshold.

Fourth line: FS.c indicate the current pipe sampling value.
4.6.2 Upper and Lower Limit Alarm
1) Alm High/Low Enable

The user selects the upper and lower limits of the alarm, or prohibits the upper and lower
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limits of the alarm.
2)  Alm High/Low Object

‘Alm High/Low Object’ are used to specify the corresponding variables of upper and lower
alarm. The optional variables are: flow percentage, flow volum, differential totalize, forward

totalize and reverse totalize.
3) Alm High/Low Mode

‘Alm High/Low Mode’ are used to specify the output levels of upper and lower alarm output
terminals P/AH and AL when they are not alarmed. A detailed description can be found in the third

part.
4)  Alm High/Low Value

The parameter of Upper limit alarm is percentage of flow range and can be set in the way of

setting one numerical value between -200.0%~200.0%.When the value of flow percentage is

larger than the value of setting value, the converter outputs the alarm signal K(and alarm
instruction FQH/FQL.
If P/AH and AL set the alarm output, then output corresponding alarm status.

4.6.3 Sys Alm Enable

When the converter is not contacted the excitation coil, or when the excitation coil is open,

will lead to excitation alarm. The excitation alarm signal SYS and waill be displayed, and the
output flow is 0.
Excitation alarm function can be “Enable” or “Disable”.
4.6.4 Alm lout Enable
The current output of alarm is used to prohibit or allow the upper and lower alarm limits to fix
the current output on the upper and lower alarm current values.

4.6.5 LAlarm/HAlarm lout

‘LAlarm/HAlarm lout’ is used to specify the output value of the alarm current when the alarm

is on the upper and lower limits.
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4.7 Total Set

4.7.1 TOT Reset

Clean up positive totalize, reverse totalize, differential totalize and totalize overflow counter,
and make all values return to zero.
4.7.2 Preset positive/ reverse totalize

‘TOT->F / TOT<-R’ can change the positive /reverse total value, mainly for instrument
maintenance and instrument replacement.

Users can modify the forward total (Z+) and the reverse total (X-) by entering with a level 3

password. The total setting should not exceed the maximum value displayed by the liquid crystal

(999999999).
4.7.3 Tot PassWord

The tot password corresponds to the protection password of the "Total Set" menu, and is also
the password of level 3 privileges. Users with level 3 privileges and above can modify this

password.

4.8 Test

4.8.1 Iout Test

Current output test is used to test whether the current output is normal or not. lout current

terminal will output the specified test value at the time of current output test.
4.8.2 Pulse Test

Pulse output test is used to test whether the pulse output is normal or not. When the pulse

output test is performed, the P/AH output terminal will output the specified test value.
4.8.3 Display Test

Display output test is used to test whether the LCD display is normal or not. When performing

the display output test, the LCD screen will display four lines of "1234567890ABCDEF" string.
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Users can see if there is any problem with the display output.
4.9 Factory Set

4.9.1 Field Type
Converter provides three exciting frequency types: SHz ( type 1), 4.167Hz (type
2) ,3.125Hz (type 3),. The small-bore one should use 1/10 frequency, and large-bore one should
use 1/12 or 1/16 frequency.
Note: Demarcate on which exciting type, working on it only. You should demarcate the

converter again when you modified the ways of excitation.
4.9.2 Sensor Fact

“Sensor Fact” is printed on the Label of the sensor when it is made in factory. The “Sensor
Fact” has to be set into Sensor Coefficient Parameter when it runs with converter.Sensor factor
calculate formula:

Sensor factor = actual flow (rate) / measured flow (rate)
Note: Please disable ‘Line CRC Ena ¢ to turn off the non-linear correction function before

you calibrate the sensor parameter, otherwise the calibration will be inaccurate.

4.9.3 Work Mode

The mode of work includes: mode 1, mode 10, choice. Mode 1 is used in most cases. Mode 10
is recommended only when the measured liquid contains particulate matter which leads to
instability of measurement.

4.9.4 Sensor Code
It is referred to the produced date of sensor and the serial number of product that can keep

the sensors coefficient right and accurate.

4.9.5 Backup Param
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preset reverse total are backed up to the internal EEPROM. The 4 level users have backup function.
Suggestion: Make instrument parameter backup before flowmeter leaving the factory. If the

user mistakenly modifies the parameters, it can be restored to the backup state by performing the
"Reset" function.

4.9.6 Nonlinear correction function

1) Line CRC1,Line CRC2,Line CRC3,Line CRC1: four Correction point;
2) Line Factl, Line Fact2, Line Fact3, Line Fact4: corresponds to the coefficient of Line

CRC1,Line CRC2,Line CRC3,Line CRC1.

Nonlinear correction function is used for line regulation of flow which under 0.3m/s. This
function is designed to four segments, and includes four flow velocity points and four correction
factors. Nonlinear correction coefficient works on the basis of the original transducer calibration
coefficient, so please turn off nonlinear correction function before calibrating the coefficient.

Flow correction coefficient calculated as:
Correction coefficient = actual flow / measured flow

Correction coefficient > 1.0 is positive correction (increase flow), correction coefficient
<1.0 is negative correction (decrease flow). The correction points should keep the following
relationship:

15.0m/s>= Correction point1> Correction point2> Correction point3> Correction point4> 0

Nonlinear correction points (flow rate) and correction coefficient corresponding relationship

as shown in the following table:

Original flow velocity coefficient

15.0m/s > Flow rate > Correction point 1 Correction coefficient 1

Correction point 1 > Flow rate > Correction point 2 Correction coefficient 1 and 2
linear interpolation

Correction point 2 > Flow rate>Correction point 3 Correction coefficient 2 and 3
linear interpolation

Correction point 3 > Flow rate>Correction point 4 Correction coefficient 3 and 4
linear interpolation

Correction point 4 > Flow rate> 0.00m/s Correction coefficient 4

Note:

In order to ensure that the flow between the correction point 1 and 15m /s is not effect by the

31



enelsan
We Heasure

User Manual

correction coefficient, the correction coefficient must is 1.000!!!
Application example:
Assuming the meters test the four small flow points when the nonlinear correction function is

not turned on, the data is in the table below, you can see the flow rate of 4 points has bias:

Actual flow (m/s) measured flow (m/s)
0.225 0.221
0.150 0.145
0.075 0.069

We can enable nonlinear correction function to achieve higher accuracy. Selects four points

correction, and the correction points and coefficient is calculated in the following table:

Correction point (m/s) correction flow velocity
1 0.300 1.0 (must 1.0 !!1)
2 0.225 1.018 (0.225/0.221 =1.018)
3 0.150 1.034 (0.150 /0.145 = 1.034)
4 0.075 1.087 (0.075 /0.069 = 1.087)

4.10 Inter Set

4.10.1 LOGO Enable
Logo display can choose " Enable " or " Disable ", when set to " Enable ", the converter will

display logo information when powered on; otherwise, the logo information will not be displayed.
4.10.2 Sensor Code

Sensor Code can be used to mark the time and number of the sensor leaving the factory

matching with the converter, so as to coordinate the setting of sensor coefficients.
4.10.3 Meter Code
Meter code records the date of manufacturing and serial number of converter.
4.10.4 Language Enable

‘Language En’ allows the choice of " Enable " or " Disable ". When set to " Enable ", level 1-3
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users can select the language through the "B10: Language" menu, otherwise level 1-3 users can not
modify the language.
4.10.5 Language
Supports two languages in Turkish and English. When the "language En" option is set to "
Enable ", the manufacturer (level 4 privileges) can change the language option through this
menu, and ordinary users (level 1-3 privileges) will not be able to change the language option.
4.10.6 Line Frequency
‘Line Frequency’ is the power supply frequency (or city frequency), power frequency

parameters are set to be consistent with the power supply frequency to reduce power frequency

interference.
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5. Troubleshooting

5.1 No display

1) Check the power supply connection;
2) Check the power fuse;

3) Check the power voltage;

5.2 Empty pipe alarm

1) Check if the signal cable is OK

2) If measured fluid full of testing pipe of sensor

3) Short circuit SIG 1, SIG 2, SGND of converter, if no “Empty Alarm” displayed then the
converter works OK. In this case, it is possible that conductivity of measured fluid may be
small or empty threshold of empty pipe are set wrongly. Then increases the empty pipe
threshold until the empty pipe alarm disappear.

4) Check if the electrode-poles are OK or not. Resistances of SIG1 to SIGGND and SIG2 to
SIGGND are all less than 50kQ (conductivity of water) during measurement operation.

5) The DC voltage should be less than 1V between DS1 and DS2. Test the voltage by
voltmeter. If DC voltage is larger than 1V, the electro poles of sensor were polluted that

have to be cleaned.

5.3 Exciting alarm

1) Check if exciting cables is ok.
2) Check if the sensor electrode wiring is ok

3) If 1,2,are OK, the converter is failed

5.4 Measure flow disallow

1) Check if the ground is OK;
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2) Check if the signal cable is OK ;
3) If measured fluid full of testing pipe of sensor

4) Check the sensor fact coefficient and sensor zero coefficient whether set as the sensor
scutcheon.

If you cannot find a solution to the problem in this section, please contact the technical service department.

servis@enelsan.com | umit@enelsan.com | m.dinc@enelsan.com
+90 262 754 63 13
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