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Vortex Debimetre
Kullanim Kilavuzu

1 Genel

1.1 Teknik Bilgi

Vortex debimetrelerimiz Basing ve Sicaklik kompanzasyon 6zellikli ve HART haberlesmeli olarak

iretilmektedir. Opsiyonel olarak RS485 Modbus haberlesmeli olarak da iiretilebilmektedir.
Uriinii kullanmaya baglamadan once liitfen bu kullanim kilavuzunu dikkatli sekilde inceleyiniz. Herhangi

bir sorunuz olmasi durumunda firma ile iletisime geginiz.

1.2 Temel Ozellikler

Besleme: 12-32VDC
Ortam Sicakligi: -20°C ~ +70°C(LCD Gostergeli)
-40°C ~ +85°C(LCD Gostergesiz)

1.3 Ozellikler

Cikis: 4 - 20mA ¢ikis + HART, Ops: RS485Modbus

Yapilandirma: Akis modu, Akis birimi, Skala (Max), Yogunluk, Gosterge, vb.

Alarm: Diisiik alarm ¢ikis1 3.8mA, yiiksek alarm ¢ikis1 22.0mA.

Dogrulama: 2 -5 Nokta K-Factor dogrulamasi ( kalibrasyonu ).

Lokal ayar islevleri: Debi aralig1 ve debi birimi se¢imi, yogunluk, akis modu, damping, alarm ve

veri kurtarma vb.

LCD gosterge: [lk satir anlik akis bilgisini gosterir. Ikinci satir ise toplam akis bilgisini
gosterir. Ugiincii satir secilebilir olup su degerleri gosterebilir: Yiizdesel akis,
akim, sicaklik, basing, yogunluk vb.

Coklu kompanzasyon: Vortex debimetreler anlik basing ve sicaklik dl¢limil yaparak, standart buhar
yogunluk tablosu, doymus buhar ve kizgin buhar tablosunu kullanarak

yogunluk ayarlamasini yapabilirler.

Fabrika ayarlarina dén: Damping ayarlama meniisiinde deger "05678" girildiginde cihaz otomatik
olarak fabrika ayarlarina donecektir.

Sicakhk ayarlama: Ust ve alt degerler kolaylik ayarlanabilir.

Basin¢ ayarlama: Ust ve alt degerler kolaylik ayarlanabilir.

Vortex debimetreler gii¢ kesintisinde veri koruma ve toplam akis hesaplama o6zelliklerine sahiptir.
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2 Donanim
2.1 Terminal Karti Baglantis1

Terminal karti, harici besleme, puls ¢ikig, mA ¢ikis, harici basing sensorii ve sicaklik sensoriinii
baglamak i¢in kullanilir.Baglanti sekilleri asagida gosterilmektedir.

2.1.1 4~20mA cikis+ Hart+ Harici Basin¢ Baglantisi

+ - Il| A
HART

Haberlesme h500 I+ | I- A+]| A-

12-32V DC L

Sekilde gosterilen alt ve Ust baglanti

OO,
HID
OIS
SIS

parcalari arasinda 1 cm ve daha fazla Basmn
bosluk mevcuttur sensér(ii
A-
I-
I+
2.1.2 Pulse Cikis+ Harici Basing ve Sicaklik Sensorleri Baglantisi
Eger kisa devre mevcut ise _
ekstra diren¢ baglamaya + Il A
Puls Sayici _ gerek yoktur I+ I- A+ A-
12-32V DC£ : |
~>
[ |
BHH|BH|D)!
|
Sekilde gosterilen alt ve st baglanti @ @ @ @
parcalari arasinda 1 cm ve daha fazla Basing

bosluk mevcuttur sensorii

A-
A+
I-
I+
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2.2 Sensor Baglantilar

2.2.1 Vortex Sensor

Yesil terminalde asagidaki resimde gosterilen sekil Vortex sensor baglantisini gdstermektedir.

@ % -

2.2.2 Basing¢ Sensori

XF3 terminali basing sensorii girisi i¢in kullanilmaktadir. Kullanilacak olan basing sensorii 4 telli
baglantiya uygun olmalidir. I+ ve I- uglar1 besleme, A+ ve A- uglari ise sensor sinyal girisi olarak kullanilir.

Basing sensoriiniin giris empedansi 3000 ve 6000 Ohm arasinda olmalidir. Sensdriin ¢ikig akimi en
fazla 0.3 mA olmalidir ve sensor ¢ikist S0mV 0.3mA degerini gegmemelidir.

XF3 soket bilgisi asagidaki sekildedir:
+ I- A+ A-

(00O O O] xm

I+: Besleme +

I-: Besleme -

A+: Sensor ¢ikist +
A-: Sensor ¢ikist -

2.2.3 Sicakhik Sensorii

XF5 soketi pt100 ve pt1000 sensorii baglantist i¢indir.

pt @@

Pt1000 veya Pt100

Kurulum Notu: Giivenilir bir topraklama baglantisi icin elektronik kartin metal govdeye
dogru sekilde monte edilmis olmasi gerekmektedir.
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3 LCD Gosterge

128 x 64 LCD ekran ¢oklu parametre gostermeyi desteklemektedir.
LCD gosterge iki ¢aligma moduna sahiptir.

3.1 3 Satir Gosterge Modu

—— Gosterge yiizdesel akisi bar olarak gdsterir.

1 2 3 . 4 5 6 Nm3/ h | ilk satir anlik akis1 gosterir.

I 123456.789 Nm® Ikinci satir toplam akis1 gdsterir

P=1234.5 kPa T=123.4X | Ugiincii satir frekans, basing, sicaklik, yogunluk,
akim degeri veya yiizdesel akis1 gosterir.

Notlar:

X  Eger otomatik basing 6l¢lim modu aktif edilirse ve basing sinyal degeri anormal olursa (sensor
hatas1 ) cihaz ayarlanan basing degerini gosterecek ve ekranda bu deger yanip sonecektir.

X  Eger otomatik sicaklik 6l¢iim modu aktif edilirse ve sicaklik sinyal degeri anormal olursa (sensor
hatas1 ) cihaz ayarlanan sicaklik degerini gosterecek ve ekranda bu deger yanip sonecektir.

X  Akis modu olarak Doymus Buhar modu (P) secildiginde, yani basing kompanzasyonlu Doymus
Buhar modu secildiginde, ekranda sicaklik gostergesi "---" seklinde olacaktir, bu sicaklik hesabinin
aktif olmadigim gostermektedir.

X  Akis modu olarak Doymus Buhar modu (T) se¢ildiginde, yani sicaklik kompanzasyonlu Doymus
Buhar modu segildiginde, ekranda basing gostergesi "---" seklinde olacaktir, bu basing hesabinin

aktif olmadigim gostermektedir.

Ugiincii satir degerlerini degistirmek igin "M" tusu kullanilmaktadir. Asagida yer alan tabloda gosterilen

verilerin, ekranda goriilecek kisaltmalarina yer verilmistir.

Gosterge F: Den: P: T: Curr: Per: P= T=
Deger Frekans Yogunluk| Basing Sicaklik Akim | Yiizdesel | Basing ve
akis sicaklik

3.2 2 Satir Gosterge Modu

Gosterge yiizdesel akisi bar olarak gosterir.

1 2 3 . 4 5 6 Nm3/ h | Ik satir anlik akis1 gosterir.
5 - 1 2 3 4 5 6 7 8 Ikinci satir toplam akis1 gosterir.
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4 Hart Haberlesme Baglantisi ile Proses Ayarlari
Debimetreyi Sekil 4-1 de gosterildigi sekilde baglaymiz.

RS232 -
veya USR HART lletisim
é modiilii

HART Ayarlama
Araci

Vortex
debimetre

-
===
|

Sekil 4-1 HART haberlesme baglant1 diyagrami
Hart Ayarlama Aracini Pc lizerinden ¢aligtirin ve cihaz ayarlarini sifirdan kurulum igin asagidaki

adimlari izleyiniz.

HART CONFIG TOOL.exe calstirm COM Portu ayarlayin ve, cihaza baglanin.

Y Transmitter ayarlar1 kismina girerek ¢alisma arayiiziine erigin
D/A Ayarlama Not: Bu arayiiz fabrika {iretim esnasinda kalibre edilmistir.

Vortex Debimetre kismina girilerek Caligma Parametreleri arayiiziine erisilir.
. Bu boliimde hat ¢api, akiskan tipi, iist akis limiti, alt akis limiti, maksimum
Vortex Parametreleri Ayarlama kazang, K-Faktor ve puls degerleri ayarlanabilir.

Vortex Debimetre kismina girilerek Akis Parametreleri arayiiziine erisilir. Bu
A boliimde akis modu, yogunluk, basing sicaklik degerleri ayarlanabilir ve toplam
Akis Parametreleri Ayarlama akis degeri sifirlanabilir.

Yapilandirma kismina girilerek Aralik/Range kismi segilir ve cihaz aralik

v e T
tanimlama boliimiin erisilir.

Aralik/Range Ayarlama
Yapilandirma kismina girilerek ¢ikis ayarlar1 bolimii secilir. Bu boliimden ¢ikis
¥ ayarlar1 degistirilebilir.
Cikis Ayarlart
5 Nokta Liner Dogrulama / Kalibrasyon ayarlarina bu béliimden erisilir.
A
Kullanici Kalibrasyonu Gelismis Ayarlar boliimiinde diisiik akis kesme ayarlar1 yapilabilir. Buraya
girilen deger altindaki 6l¢iim degerleri cihaz tarafindan sifir "0" olarak kabul
L edilecektir. Filtreleme amaci ile kullanilir.
T o Damping béliimiinde, damping degeri olarak 05678 degeri girilir ise cihaz
R e fabrika ayarlarma geri donecektir. Cihaz ayarlarinin hatali olarak degistirilmesi

durumunda kullanilabilir.

Not : - Bu renk bu ayarlarin fabrikada yapildigini gosterir. - Bu renk bu ayarlarin yapildigini ve
en ¢ok hata yapilan ayarlar oldugunu gosterir.

*** Bu boliim siparis esnasinda verilen hatal bilgilerin veya hatal yapilan ayarlamalarin kullanici
tarafindan diizeltilebilmesi i¢in verilmistir.
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S Menii Tuslari ile Proses Ayarlari

Meni tuslar kullanilarak proses ayarlar1 asagidaki sirada yapilir.

Ayar Koruma = OFF

.

islem Kodu : 00050

I

Hat Cap1

.

Akiskan Sec¢imi

:

Akis Limiti Se¢imi

A 4

Maks. Kazang

.

K-Factor Ayari

v

Puls Birimi

v

Puls Katsayis1 Ayari

v

Alarm Degeri Ayari

Akis Modu Ayart

4

Birim ve Aralik/Range Ayari

.

S1v1 i¢in yogunluk ayari
Gaz i¢in yogunluk,
sicaklik, basing ayar1

y

Akis kesme ayart

v

Sontimleme ayari

v

Toplam Akis Sifirlama

Not -

Ayar koruma 6zelliginin kapali oldugundan emin olunuz, aksi taktirde
cihaz yapacaginiz herhangi bir degisiklige izin vermeyecektir.

Cihaz menii sifesi 00050, yi girerek cihaz ayarlarina erisim saglanir.
Bu béliimde debimetre ¢api segilidir.

Bu béliimde akigkan tipi "Gaz" veya "Siv1" olarak secilir.

Debimetre ¢ap1 ve akigkan tipine gore cihaza alt akis limiti ve iist akig
limiti tanimlamalar1 yapilir. Bu degerler; diigiik akis limiti, proses akis
degerinin en fazla %50 si alt limit, en az %200 i de st limit olarak
onceden tanimlanir.

Diisiik akis limitne karsilik gelen maksimum kazang ayaridir. 200 ile 600
arasinda olmalidir. Fabrika ¢ikis degeri olarak 300 ayarlanir.

Ortalama K-Faktor ayaridir. Fabrikada kalibrasyon ile cihaza tanimlanir.

Puls ¢ikis hesabr icin karsilik gelen birim segilir. Orn: m3

Secilen birim basina iiretilecek Puls miktarini belirlemek i¢in kullanilir.
Ana Meniiye donmek i¢in "Z" tusu kullanilir.

Ust seviye ve alt seviye alarm degerlerini ayarlamak igin kullamlir.
Akisg modu ayart -

S1vi Qv : Sivi Hacimsel Sivi Qm : Sivi Kiitlesel
Gaz Qv . Gaz Hacimsel Gaz Qm : Gaz Kiitlesel
Buhar Qv : Buhar Hacimsel Buhar(P/T) : Buhar Kiitlesel
Doymus Buhar(T) : Doymusg Buhar (sicaklik kompanzasyonlu )

Doymus Buhar(P) : Doymus Buhar (basing kompanzasyonlu )

Akis birimi ve maksimum akig ayaridir.

Diistik akis limiti 0 olarak ayarlanmistir. Toplam akis birimi, ayarlanan anlik

akis birimi ile ayn1 ayarlanir.

Eger akis modu siv1 ise sadece yogunluk ayar1 aktiftir.

Eger akis modu gaz ise, gaz yogunlugu, basing ve sicaklik ayarlari aktiftir. Eger

akis modu buhar ise, akis moduna gore proses basing ve sicaklik degerleri

tanimlanmasi, akis moduna gore gerekebilir.(Sadece P veya T modu secilirse).

Ayarlanan degerin altindaki akiglar 0 kabul edilir.

Soniimleme/Damping degeri buradan ayarlanir.

Toplam debi sifirlama meniisiidiir.

I:I Bu renk bu ayarlarin fabrikada yapildigini gosterir. -Bu renk bu ayarlarin yapildigini ancak
en ¢ok hata yapilan ayarlar oldugunu gosterir.
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6 Veri Girisi

6.1 Tuslarin Temel islevleri

Veri girisi gosterge tizerinde yer alan "M","S","Z" tuslari ile yapilir.

K/:
"Z" tusu meniiye giris ve ¢ikis tusudur (veri girisi).

"S" tusu meniide ilerlemek ve rakam ayarlamada saga kaymak i¢in kullanilir.

"M" tusu meniide geri donmek icin veya ayarlanan rakami artirmak i¢in kullanilir.
3 saniye "M" tusuna basilarak alt meniiye giris yapilir. Degistirilecek parametreye
erismek, yeni segilen veya girilen degeri kabul etmek i¢in bu tus kullanilir.

6.2 Meniiye Girs ve Cikis

6.2.1 Meniiye Giris

Ol¢iim modunda iken "Z" tusuna basilarak meniiye giris yapilir ( veri girisi ).

6.2.2 Meniiden Cikis

Menii igerisinden "Z" tusuna basilarak 6l¢iim moduna geri doniiliir.

6.3 Veri Giris Modlan

Parametre ayarlar1 2 moda sahiptir; sabit deger se¢im yapilarak veya elle deger girilerek degistirilir.

6.3.1 Secim Modu

X  "M" tusuna uzun basilarak ilgili alt meniiye girilir, segilebilir degerler
yanip sonmeye baslayacaktir.

K "M" tusu veya "S" tusuna basilarak meniide ileri veya geri gidilir.
X  "M" tusuna uzun basilarak secilmis olan deger kaydedilir.

6.3.2 Veri Gris Modu

X  "M" tusuna uzun basilarak ( 3 sn'den fazla basili tug ve birak ) deger girilecek olan alt meniiye giris
yapilir. Bu durumda degistirilecek olan degerin altinda bir ¢izgi belirir.
X  "M" tusuna basilarak, ilgili degerin isareti secilir (+ veya- ).

X

"S" tuguna basilarak bir sonraki degere ( haneye) gecilir ve "M" tusu ile bu deger ayarlanir.
K  "S" tusuna basilarak bir sonraki degere gegilir, tiim rakamlar sirasi ile bu gekilde ayarlanana kadar
bu isleme devam edilir.

X  "M" tusuna uzun basilarak girilen deger kaydedilir veya "Z" tusuna basilarak degisiklik yapilmadan
bu alt meniiden ¢ikilir.

www.enelsan.com
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Ornek: Ust limit (%100 Range) 200 olarak ayarlanmus fabrika limit degerinin 400 olarak degistirilmesi;

X  "Z" tusuna basarak menii moduna girig yapilir.
K  "M" tusu veya "S" tusu ile menil igerisinde ileri veya geri

giderek "iist limit ayar1" meniisiine gelinir.

Ust limit degerinin ayarlanmasi
Range 100%
200.000

X "M" tusuna uzun basilarak ( 3 saniyeden fazla bas ve ¢ek ) bu
alt meniiye giris yapilir. Giris yapildiginda degistirilebilecek

rakamlarin altinda bir ¢izgi gosterilir.

Enter setting menu

Range 100%
200.000

X "M" tusuna basilarak ilgili degerin isaretine ( + veya - ) girilir.
- deger negatif deger demektir. Bu alt menii igin ( {ist limit
degeri ) negatif deger anlamsiz olacagindan, isaret + olarak
se¢ilmek zorundadir.

Setting sign

Range 100%
+200.000

X  "S" tusuna basilarak bir sonraki haneye gegilir ve "M" tusuna

basilarak deger 4 olarak degistirilir.

K  Ilk hane ayarlanirken degistirilebilecek olan rakamlar 0 ile 9
arasindadir. Diger haneler i¢in rakamalar haricinde "." , yani
ondalik nokta secilebilir.

Setting sign

Range 100%
+400.000

X  "M" tusuna uzun basarak girilen deger kayit edilir.
K  "Z" tusuna basilarak alt meniiden ¢ikilir, tekrar "Z" tusuna

basilarak 6l¢iim moduna geri doniiliir.

6.4 Konfigiirasyon Ayarlan

6.4.1 Basit Ayarlar (Sifresiz)

Menii Ayarlama Modu | Not

Kontrast Secilebilir 1~5

Koruma Secilebilir ON / OFF

Min. Alarm(%) Veri girisi Alt limit alarm degeri. Birim: %

Maks. Alarm(%)

Veri girisi

Ust limit alarm degeri. Birim: %

Hat cap1

Yalnizca okuma

Debimetre ¢ap1 degerini goriintiile.

Akis modu

Secilebilir

Sivi Qv : Sivi Hacimsel

Sivi Qm : Sivi Kiitlesel

Gaz Qv . Gaz Hacimsel

Gaz Qm . Gaz Kiitlesel

Buhar Qv . Buhar Hacimsel

Buhar(P/T) : Buhar Kiitlesel

Doymus Buhar(T) : Doymus Buhar Kiitlesel ( sicaklik

kompenzasyonlu )
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Doymus Buhar(P) @ Doymus Buhar Kiitlesel ( basing
kompenzasyonlu )

Birim-Qv Secilebilir Desteklenen hacimsel birimler:
Birim-Qm Nm’/h, Nm’/m, Nm's,

/s, 1/m, 1/h,

m’/s, m’/m, m’/h, m/d,
Scf/s, Scf/m, Scf/h,

cf/s, cf/m, cf/h,

USG/s, USG/m, USG /h,
UKG/s, UKG /m, UKG /h,
bbl/h, bbl/d,

Mass units supported :

g/s , g/m, gh,

kg/s, kg/m, kg/h, kg/d,
t/m, th, t/d,

Ib/h, 1b/d

Not: Total akis birimi anlik akis birimine gére otomatik segilir.

Aralik/Range 100% Veri girisi Secili akig moduna gore mak. akis segilir(= 20 mA)
Yogunluk (kg/m’) Veri girisi Gaz yogunlugu ayari (birim: kg/m3)

Yogunluk (g/cm®) S1vi yogunlugu ayari (birim: g/cm3)

Gosterge Basinci(Kpa) Veri girisi Gaz veya buhar 6l¢iimii i¢in kullanilir. Birim: kpa.
Sicaklik (°C) Veri girisi Gaz veya buhar 6l¢iimii i¢in kullanilir. Birim:°C.

PV Filtre(%) Veri girisi Aralik: 0% ~ 20%

Sontimleme Veri girisi Aralik: 0 ~ 64 Sn

Gosterge hanesi Secilebilir [1k satir gosterge hane sayis1 secimleri: 0,1,2,3.
Gosterge modu Secilebilir Gosterge modu se¢imi

Toplayicr sifirlama Secilebilir Bu menii aktif edildiginde, "M" tusuna uzun basilarak

toplayici ve toplayici tagma kayitlar sifirlanir.

Toplayici tagma sayisi Yalnizca okuma | Toplayici tasma sayisin gosterimi;
1 tasma = 10,000,000
K-Faktor Yalnizca okuma | K-Faktor degeri

6.4.2 Gelismis Ayarlar (Sifre Korumal)

Islem Kodu Ver girist Kod: ****50, 51~ 57 meni ayar

Kod: ****60, 60 menii ayar

Kod: ****61, 62 menii ayar

Kod: ****62, 62 menil ayar

Kod: ****63, 63 menil ayar

Kod: #***70, 70~77 menii ayar
Kod: ****40, 40~ 41 menii ayar
Kod: ****38 38~ 39 menii ayar
Kod: ****11, 11~ 13 meni goster
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Kod: ****111, toplam akis ayarlama
Kod: ****721, sicaklik sensorii ofset ayar1
Kod: ****741, basin. sensorii ofset ayari

Sinyal Durumu[51]

Yalnizca okuma

LCD gosterge -
450.00 Kazang degeri
CH2-A  CH2 sinyal kanal
A 10 anlamindadir, sinyal genligidir. Bu deger 9'dan
biiylik olmalidir.

Hat Cap1 [52]

Secilebilir

Secenekler -

15mm, 20mm, 25mm, 32mm, 40mm, 50mm, 65mm,
80mm, 100mm, 125mm, 150mm, 200mm, 250mm,
300mm, 350mm, 400mm, 450mm, 500mm, 600mm;
Note:

1) LCD gosterge DN15 gostermesi 15mm anlamindadir.
2) Hat capini degistirmeniz durumunda, menii 53'ten
56 ya ayarlar tekrar yapilmahdir.

Akiskan Tipi[53]

Secenekler

Secenekler : Gaz veya Sivi
Not: Akis tipini degistirmeniz durumunda, menii
53'ten 56 ya ayarlar tekrar yapilmahdir.

Diisiik Akis Limiti[54]

Veri girisi

Hat capia ve dl¢lim akigskanina gore diisiik akig limiti
tanimlamasi bu meniiden yapilir.
Diisiik akis limiti birimi m’/h olarak ayarlanmustir.

Diisiik akis limitinin %50 si gercek akig limitidir.

Yiiksek Akis Limiti[55]

Veri girisi

Yiiksek akig limit degeri varsayilan olarak diisiik akis
limitinin 10 katidir. Yiiksek akis limitinin 2 kat1 gercek
akis limitidir.

Yiiksek akis limiti birimi m3/h olarak ayarlanmistir.
Gergek acik araligi orani1 20'ye 1 e ulastiginda, yliksek
akis limit degeri elle degistirilebilir.

Maks.Kazang[56]

Veri girisi

Tavsiye edilen deger 200 ile 600 arasidir. Standart:300.

K-Faktor [57]

Veri girisi

Fabrika kalibrasyonunda hesaplanan K-Faktorii degeridir.

Puls Katsay1 Birimi [58]

Secilebilir

Segenekler : m’, N m’, t, kg, Scf, cf, USG, UKG, bbl, Ib.

Puls Katsayis1 [59]

Veri girisi

Segilen pul katsayisi birimi karsig1 tiretilecek puls sayisini
belirlemek i¢in kullanilir.

Not: Eger frekans degeri ile aynm1 degerde puls almak
istiyorsaniz, K-factor ve Puls katsayisim1 aym

ayarlaymmiz ve Puls katsay1 birimini m3 olarak seciniz.

[60]
K-Faktor Ayar Fi
K-Faktor Ayar Yi

Veri girisi

5 nokta K faktor dogrulama ( kalibrasyon ).
"Fi" referans frekansidir. "Yi" dogrulama
katsayisidir. i:1,2,3,4,5.
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[61] Veri girisi Bes noktal1 diizeltmenin referans frekans degeri Frekans
Frekans Katsayist Faktorii ile ¢arpilir ve ardindan diizeltme noktasinin yeni

referans frekans degeri elde edilir.

Standartta bu deger 1'dir.

Gaz dl¢timleri i¢in cihaz su ile kalibre edildiginde,
katsayiy1, bes noktali diizeltme faktorii etkisini koruyacak

sekilde ayarlanabilir.
[62] Secilebilir 3 farkli secenek mevcuttur:CH 1, CH 2, CH 3
Kanal Ayarlar CH_3 maksimum kazang

CH_ 1 minimum kazang

Not -

CH2 genel olarak s1vi 6l¢iimlerinde kullanilir.
Konfigiirasyon yazilimimda X1 ve X2 se¢ilmelidir.
CH_3 genel olarak gaz dl¢limlerinde kullanilir.
Konfigiirasyon yaziliminda X1,X2 ve X3se¢ilmelidir.

[63] Segilebilir 4 farkli segenek bulunmaktadir :F 1, F 2, F 3 F 4
Caligma Modu Ayarlari
F 1: Anti-titresim Modu
F 2: Normal Mod

F 3: Tiirbin Modu

F 4: Test Modu

Not : Genelde F_2 kullanilir.

[40] Adimlar :

4mA Ayarlama 1. "M" tusuna uzun basarak ayarlama meniisiine girilir.
[41] 2. "M" tusuna kisa basilarak akim degeri azaltilir. "S" tusu
20mA Ayarlama ile akim degeri artirilir. Her adim 16 mikroamperdir.

3. "M" tusuna uzun basilarak ayarlanan deger kayit edilir
veya "Z" tusuna basilarak kaydetmeden ¢ikisir.

[70] Secilebilir Sicaklik Kompanzasyon Ayarlari.

Sicaklik Olciimii Secenekler . Manuel, veya Otomatik.

Manuel: Sicaklik giris yapilan referans degerini kullanir.
Otomatik: Sicaklik bilgisi otomatik olarak sicaklik
sensdriinden alinir. PT100 veya PT1000 kullanilir.

[71] Secilebilir Basing Kompanzasyon Ayarlari.

Basing Olgiimii Secenekler . Manuel, veya Otomatik.

Manuel: Basing giris yapilan referans degerini kullanir.
Otomatik:Basing bilgisi otomatik olarak sicaklik

sensorinden alinir. Silikon sensor kullanilmalidir.

[72] Veri girisi Alt kalibrasyon degerini girin. Birim:Ohm. Giris

Sicaklik Min. Ayarlama olarak standart diren¢ degerini girin.
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Ornek: Pt1000 icin 1000, veya Pt100 icin 100.

[73] Veri girisi Ust kalibrasyon degerini girin. Birim:Ohm. Giris
Sicaklik Maks. Ayarlama olarak standart diren¢ degerini girin.
Ornek: Pt1000 igin 2500, veya Pt100 icin 250.
[74] Veri girisi Referans alt kalibrasyon basing degerini girin, Birim: Kpa
Basing Min. Ayarlama Sensore standart basing degerini uygulayin.
Ornek: 0 Kpa
[75] Veri girisi Referans iist kalibrasyon basing degerini girin, Birim: Kpa
Basing Maks. Ayarlama Sensdre standart basing degerini uygulayin.
Ornek: 1000 Kpa
[76] Veri girisi Diisiik basing filtre degerini girin. Birim: Kpa
Basing Filtresi Eger ol¢iilen basing degeri, girilen filtre degerinde diisiik
ise, basing Sl¢iimii 0 Kpa ya ¢ekilecektir.
[77] Veri girisi Olgiilen basing degeri ayaridir. Birim: Kpa
Olgiilen Basing Degeri Bu meniiye o anda dlciilen basing degeri girilir. Cihaz

basing degeri dlciilen basing degeri ile esitlenir.

[38] Veri girisi Bu parametre yalnizca kiitlesel buhar 6l¢iimiinde
Min . Buhar Basinci kullanilir.Bu 6l¢lim modunda basing degeri, girilen bu
(Kpa) degerinin altinda olursa ve kompanzasyon 6zelligi aktif

ise, akis otomatik olarak 0'a ¢ekilecektir.

[39] Veri girisi Bu parametre yalnizca kiitlesel buhar 6l¢iimiinde
Min . Buhar Sicakligi kullanilir. Bu 6l¢iim modunda sicaklik degeri, girilen
(°O) bu degerinin altinda olursa ve kompanzasyon 6zelligi

aktif ise, akis otomatik olarak 0'a ¢ekilecektir.

[11] Yalnizca okuma | Cihazin versiyonunu gérmek i¢in kullanilan mentidiir.
Versiyon

[12] Yalnizca okuma | Dahili doniistiirme frekans degeri "Yiiksek Akis Limiti"
Maks. Frekans degerine karsilik gelir.

[13] Yalnizca okuma | Dahili doniistiirme frekans degeri "Alt Akis Limiti"
Min. Frekans degerine karsilik gelir.

[111] Veri girisi Toplam akis degerini dogrudan ayarlamak i¢in kullanilir.
Toplam Debi Ayarlama

[721] Veri girisi Sicaklik sensorii kalibrasyon degerlerini dogrudan
Sicaklik Verisi XO; goriintiileyebilir ve degistirebilirsiniz.

Sicaklik Verisi YO; Sicaklik verisi X0 ve X1, dahili ADC o6lgtimleridir.
Sicaklik Verisi X1; Sicaklik verisi YO ve Y1, cihaza tanimlanan kalibrasyon
Sicaklik Verisi Y1; verileridir ( Menti 73 ve 74 ).
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[741]

Basing Verisi X0;
Basing Verisi YO0;
Basing Verisi X1;

Basing Verisi Y1;

Basing sensorii kalibrasyon degerlerini dogrudan
goriintlileyebilir ve degistirebilirsiniz.
Basing verisi X0 ve X1, dahili ADC 6lgiimleridir.

verileridir ( Menii 75 ve 76 ).

Basing verisi YO ve Y1, cihaza tanimlanan kalibrasyon

Ozel Not :

Hat ¢ap1 veya akigkan bilgisi degistirildiginde, Diisitk Akis Limiti, Yiiksek Akis limiti, Maksimum
Kazang ve K-Faktor kalibrasyon degerlerinin de degistirilmesi gerekmektedir. Bu parametreler Vortex
debimetrelerin diizgiin calisabilmesi i¢in dnemli olan parametrelerdir. Liitfen uygulamaya goére bu ayarlar

dikkatlice yapiniz.

6.5 Totalizor Akis Birimleri Tablosu

Totalizor akis birimi, anlik akis birimine gore otomatik ayarlanir.

Anlik Akis Brimi Totalizor Akis Birimi
Nm’/h, Nm’/m, Nm’/s Nm’
m’/d, m’/h, m’m, m’/s m’
I/h, 1/m, Us L
Scf/s, Scf/m, Sct/h, Scf
cf/s, cf/m, cft/h, cf
USG/s, USG /m, USG /h, USG
UKG/s, UKG /m, UKG /h, UKG
bbl/h, bbl/d, bbl
g/h, g/m, g/s g
kg/d, kg/h, kg/m, kg/s kg
t/d, t/h, t/m t
Ib/h, 1b/d Ib

7 Parametre Aciklamalari

7.1 K- Faktor

Ekranda gosterilen kalibrasyon K-Faktorii degeri, cihaz iizerinde yer alan etiketteki deger ile ayni

olmalidir.

7.2 Bes Nokta Lineer Dogrulama

Ortalama K-Faktorii degeri diisiik akiglardaki ve yiiksek akislardaki K-Faktorii degerinden farkli
olabilir.Vortex debimetrenin dogrulugunu arttirmak i¢in 2 den 5 noktaya kadar dogrulama yapilabilir.

Oregin DN8O bir debimetre igin s1v1 akiskanda farkli akis araliklarinda K-Faktor degeri asagidaki

sekilde olabilir.
<20 Hz 40 80 > 100
2200 2100 2100 2000
Bu durumda 4 kalibrasyon noktasi segebilir 2100 K-Faktoriine gore asagidaki dogrulamay1 yapabiliriz.
Frekans K-Faktor Katsayis1 | Formiil
20 0.954545 2100/2200=0.954545
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40 1 2100/2100=1
80 1 2100/2100=1
100 1.05 2100/2000=1.05

7.3 Puls Katsayisi

Puls ¢ikis katsayisini ayarlamanin 2 adimi bulunmaktadir.

1. Bir birim debiye karsilik gelen Puls sayisi belirlenir ( Menu 58 ).

2. Kag birim akisa kargilik 1 Puls iiretileceginin degeri hesaplanir ( Menii 58 ).

Puls ¢ikis degeri kalibrasyondan sonra tanimlanan K-Faktorii degerini baz alir. Daha diisiik birime gore
ayarlanan puls sayist daha yiiksek ¢oziiniirlik saglar

Menii 59 iizerinden akisa birimine ( Mentl 58 ) karsilik gelen Puls sayisini1 ayarlamak igin kullanilir.

7.4 Frekans ile Esit Puls Cikis Alma

Eger frekans ile esit puls degeri alinmak istenir ise agagidaki adimlarin uygulanmasi gerekmektedir:
1. K-Faktorii ve Puls katsayini esit ayarlaym. Yani menii 57'deki degeri menii 59'a girin ve puls
katsayist birimini m3 olarak ayarlayin.
2. Bes nokta lineer dogrulamayi iptal edin veya menii 60 {lizerindeki tiim dogrulama katsayisi
degerlerini 1 olarak ayarlayn.
Bu adimlar1 uyguladiginizda cihaz orjinal puls frekansi ile esit puls ¢ikis verecektir.

7.5 Sicaklik ve Basin¢ Kompenzasyonu

7.5.1 On Kosul

Basing sensorii 4 telli baglantiya uygun ve sicaklik sensorii PT1000 veya PT100 sensorii olmalidir.

Referans basing transmitteri gosterge basing transmitteri ve birimi kpa olmalidir. Mutlak basing ile
gosterge basinci arasindaki iligki su sekildedir: Mutlak Basing = Gosterge Basine1 + 101.325kPa.

Sicaklik transmitteri ayarlanirken referans degeri mutlaka girilmelidir ( PT100 veya PT1000 ).

7.5.2 Basin¢ Sensorii Ayarlama

Basing sensorii ayarlamasi/diizeltmesi yapmak i¢in liitfen oncelikle akis modunu ve basing 6lgiim

modunu ayarlaymiz.

Menu Setting
Akis Modu Uygun olan modu se¢iniz - Digerlerinde basing sensorii kullanilamaz).

Gaz Qv . Gaz Hacimsel

Gaz Qm : Gaz Kiitlesel

Buhar Qv . Buhar Hacimsel

Buhar(P/T) : Buhar Kiitlesel

Doymus Buhar(P) : Doymus Buhar Kiitlesel (Basing Kompenzasyonlu)

[71] Basing 6l¢iim modu ayaridir.
Basing Olgiimii Otomatik: Basing transmitteri ile otomatik 6lglim alinir.

Harici basing sensorii baglantisi gereklidir.

Basing sensoril igin iki nokta kalibrasyon 6zelligi mevcuttur. HART haberlesme ile gelismis ayarlara

girerek kalibre edilebilir.
Cihaz meniisii iizerinden menii 74 min. basing ayarlama ve menii 75 maks. basing ayarlama da kullanilabilir:
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Akis modunu ve basing 6l¢liim modunu seginiz.

2. Sensore sifir basinct uygulayarak, menii 74 e giriniz ve sifir referans basing degerini kpa biriminde
giriniz.

3. Sensdre maksimum basinci uygulayarak, menii 75 e giriniz ve maksimum referans basing degerini

kpa biriminde giriniz.

Not: Dogru basing 6l¢iimii degerlerinin alinabilmesi i¢in minimum basing ayarlama ve maksimum basing
ayarlama islemlerinin her ikisinin de mutlaka yapilmasi1 gerekmektedir.

Bu islem sirasinda basing él¢iim dongiisiiniin 4 sn olduguna dikkat edilmelidir. Basing
kalibrasyonu o6lciilen degerinin 10sn den fazla stabil olmasi durumunda yapilmahdir.

7.5.3 Diisiik Basing¢ ""Cutoff" Degeri

Eger olgiilen basing degeri 0'a yakin ve stabil degil ise, 6rnegin basing degeri -0.01 ila 0.01kPa arasinda
saliim yapiyorsa stabil 6l¢tim i¢in bu filtreleme ayar1 kullanilmalidir.

Eger ol¢iim degeri, set edilen degerden diisiik olursa cihaz bu degeri 0 olarak algilaycaktir.

7.5.4 Basin¢ Ofset Ayari

Basing 6liimiinde sabit bir sapma var ise, 6rnegin basing degeri 10kpa fakat cihaz 9.8 kpa olarak gosteriyor
ise, menii 77 lizerinden gercek Ol¢iim degeri girilerek bu l¢lim hatas1 giderilebilir.
Bu diizeltmeyi yapmak i¢in gergek basing degeri bu meniiden girilir ve kayit edilir.

7.5.5 Sicakhik Sensorii Ayarlama

Sicaklik sensorii ayarlamasi/diizeltmesi yapmak i¢in liitfen 6ncelikle akis modunu ve sicaklik 6lgiim
modunu ayarlayiniz.

Menii Ayarlar

Akis Modu Uygun olan modu se¢iniz : Digerlerinde sic. sensorii kullanilamaz).
Gaz Qm : Gaz Kiitlsel

Buhar Qv : Buhar Hacimsel

Buhar(P/T) : Buhar Kiitlesel

Doymus Buhar(T) : Doymus Buhar Kiitlesel(Basing kompenzasyonlu)

[70] Sicaklik 6l¢iim modu ayaridir.

Sicaklik Olgiimii Otomatik: Sicaklik transmitteri ile otomatik Sl¢iim alinir.

Harici sicaklik sensorii baglantisi gereklidir. ( PT100 veya PT100 )
Sicaklik sensorii i¢in iki nokta kalibrasyon 6zelligi mevcuttur. PT100 veya PT1000 kullanilmalidir.

Hart haberlesme baglantisi ile kalibrasyon yapilabilir.
Cihaz meniisii lizerinden menii 72 min. sicaklik ayarlama ve menii 75 maks. sicaklik ayarlama mentileri
de kullanilabilir:

Akis modunu ve basing 6l¢iim modunu seginiz.

2. PT1000 igin 1000 Ohm giris direnci uygulayiniz ve menii 72 diisiik sicaklik ayarlama meniisii
iizerinden 1000 degerini giriniz.

3. PT1000 i¢in 2500 Ohm giris direnci uygulayiniz ve menii 73 yiiksek sicaklik ayarlama meniisii
iizerinden 2500 degerini giriniz.
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7.6 Ol¢iim Modu Kurulum Talimatlar
7.6.1 Gaz Qv

A: Hacimsel Olgiim Modu

Yogunluk: 20°C'deki yogunluk degerini giriniz
Basing(Kpa): 0.0KPa "Yapilacak degisiklik dlcimi etkilemez"
Gaz Sic. (°C): 20°C  "Yapilacak degisiklik 6lcim etkilemez"

B: Kompenzasyonlu Hacimsel Olciim Modu

Yogunluk: 20°C'deki yogunluk degerini giriniz.

Basing(Kpa): Eger basing transmitterli bagli ise, basing degeri hesaplamasi sensorden gelen
basing degerine gore yapilir.

Gaz Sic. (°C): Eger sicaklik transmitterli bagli ise, sicaklik degeri hesaplamasi sensérden gelen

sicaklik degerine gore yapilir.

7.6.2 Gaz Qm

A: Yogunluk Sabit ve Degeri Biliniyorsa

Yogunluk: Yogunluk degerini giriniz
Basing(Kpa): 0.0Kpa ( Degisiklige izin verilmez ) "Yapilacak degisiklik 6l¢timii etkiler"
Temperature (°C): 20°C ( Degisiklige izin verilmez ) "Yapilacak degisiklik dl¢timii etkiler"

B: Yogunluk Degisken ve Standart Degeri Biliniyorsa

Yogunluk: 0.0Kpa basing ve 20°C'deki yogunluk degerini giriniz

Basing(Kpa): Eger basing transmitteri bagli ise, basing degeri hesaplamasi sensorden gelen
basing degerine gore yapilir.

Sicaklik(°C): Eger sicaklik transmitteri bagli ise, sicaklik degeri hesaplamasi sensorden gelen

sicaklik degerine gore yapilir.

7.6.3 Sivi Qv

Yogunluk: Su ise 1.0, sudan farkli bir siv1 ise yogunluk degerini giriniz.
7.6.4 S1vi Qm
Yogunluk: Su ise 1.0, sudan farkli bir siv1 ise gegerli yogunluk degerini giriniz.

7.6.5 Buhar Qv

Yogunluk: Gegerli yogunluk degerini giriniz.
Basing(Kpa): 0.0KPa Hesaplamada kullanilmaz.
Sicaklik (°C): 20°C  Hesaplamada kullanilmaz.
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7.6.6 Buhar Kiitlesel

A: Buhar(P/T): (Sicaklik ve Basin¢ Kompenzasyonlu)

Harici basing veya sicaklik sensorii arizalanirsa, cihaz tanimlanan sicaklik veya basing degerine
gore hesaplama yapacaktir.
Yogunluk: Hesaplamada kullanilmaz.

Basing(Kpa): Eger basing transmitteri bagli ise, basing degeri hesaplamasi sensoérden gelen

basing degerine gore yapilir.
Sicaklik (°C): Eger sicaklik transmitteri bagli ise, sicaklik degeri hesaplamasi sensorden gelen

sicaklik degerine gore yapilir.

B: Doymus Buhar(T): (Sicaklik Kompenzasyonlu)

Harici sicaklik sensorii arizalanirsa, cihaz tanimlanan sicaklik degerine gore hesaplama yapacaktir.

Yogunluk: Hesaplamada kullanilmaz.
Basing(Kpa): Hesaplamada kullanilmaz.
Sicaklik (°C): Eger sicaklik transmitteri bagli ise, sicaklik degeri hesaplamasi sensorden

sicaklik degerine gore yapilir.

C: Sat_Steam(P): Saturated Vapor(Basing Kompenzasyonlu)

Harici basing sensorii arizalanirsa, cihaz tanimlanan basing degerine gore hesaplama yapacaktir.

Yogunluk: Hesaplamada kullanilmaz..

Basing(Kpa): Eger basing transmitteri bagl ise, basing degeri hesaplamasi sensorden gelen

basing degerine gore yapilir.
Sicaklik (°C): Hesaplamada kullanilmaz.
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7.7 TEKNIK CiZIM / MONTAJ BILGILERi / OLCUM ARALIKLARI

Sandvig Tip Baglanti Olguleri

mm A B © D E F
15-20-25-32 68 | 54 | 96 | 100 | 440 | 470
40 82 | 78 [ M0 | 140 | 460 | 490
50 85 | 87 | 10 | 145 | 490 | 520
65 84 | 105 [ M2 | 165 | 510 | 540
80 88 | 120 | 16 | 176 | 540 | 570
100 91 | 140 | 120 | 200 | 560 | 590
125 92 | 168 | 126 | 230 | 580 | 610
150 96 | 194 | 130 | 265 | 600 | 630
200 101 | 248 | 140 | 320 | 630 | 660
250 114 | 300 | 160 | 370 | 660 | 690
300 128 | 350 | 170 | 445 | 690 [ 720

mm A B C D
15 170 | 95 | 430 | 460
20 170 105 [ 430 460
25 170 | 115 | 440 [ 470
32 170 132 | 450 | 480
40 160 | 150 | 480 | 510
50 160 160 | 480 510
65 160 180 530 560
80 180 195 530 560
100 180 | 215 | 550 | 580
125 180 | 245 | 560 590
150 180 | 280 | 590 | 620
200 200 | 340 | 620 680
250 200 | 405 | 710 740
300 350 | 460 | 750 780
-— A —
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7.7 TEKNIK CiZIM / MONTAJ BILGILERi / OLCUM ARALIKLARI

Sivi akigkanlarda dogru ve hassas dlgimler igin boru igerisinde hava kabarciklar olusmasini énleyiniz.
Hat igindeki hava kabarciklari, hatal dlgimler alinmasina sebep olur.

%@ﬁ DOGRU h>0
t

= | — )
(D0GRU]

= 1 |

Boru Baglanti Sekli — Diiz Mesafe

Giris Cikis
Konsantrik Daralan Boru 15D 5D
Konsantrik Genisleyen Boru 35D 5D
90° Dirsek 20D 5D
90° Cift Dirsek (Ayni Diizlem) 25D 5D
90° Cift Dirsek (Farkli Diizlem) 30D 5D
Vana (Tam Agik) 20D 5D
Vana (Yarim Agik) 40D 5D
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7.7 TEKNIK CiZIM / MONTAJ BILGILERi / OLCUM ARALIKLARI

URUN CAPLARINA VE AKISKANA GORE OLGULEBILIR DEBi ARALIKLARI

350000 0.5-5 88-580 3-20 240-2350 4-50 260-2000
148000 0.6-10 38-422 5-40 210-2132 7-80 210-1900
74980.3 1-16 25-336 8-60 190-1140 10-80 210-1680
30511 1.8-18 16-264 20-120 150-1100 12-120 156-1080
175235 2-30 10-200 30-180 140-1040 25-180 126-910
9451.2 3-50 8-160 40-350 94-1020 40-260 100-700
413 5-50 6.1-711 70-650 80.7-807 35-800 94-940
2346 7-100 4.1-82 90-900 55-690 100-800 63-500
11535 15-180 4.7-69 150-1500 42-536 160-1100 50-350
573.1 20-210 3.3-416 250-2200 38-416 150-2000 38-475
334 30-400 2.8-43 350-3500 33-380 400-3500 38-350
1415 50-700 2-31 600-7000 22-315 580-7000 23-210
708 70-1000 15-25 1000-9000 18-221 960-9600 20-200
42.98 100-1800 12-24 1500-14000 16-213 1300-13000 16-160
BASINCA GORE DEBi DEGiSiM TABLOSU
2,2 3,2 51 71 8,9 10,8 15,5 20,2 25,0
54,5 79,6 128,4 176,3 223,7 270,8 388,2 505,9 624,5
3,8 5,6 9,0 12,3 15,7 19,0 27,2 354 43,7
95,4 139,2 224,6 308,5 391,4 473,9 679,3 885,3 1092,9
6,1 8,9 14,4 19,8 25,2 30,5 43,7 56,9 70,3
153,4 223,7 361,0 495,7 629,1 761,6 1091,8 1422,8 1756,5
10,2 14,9 241 33,0 41,9 50,8 72,8 94,9 117,1
255,6 372,9 601,7 826,2 1048,4 1269,3 1819,7 2371,4 2927,5
15,7 22,9 36,9 50,7 64,3 77,9 111,6 145,4 179,6
392,0 571,8 922,6 1266,9 1607,6 1946,3 2790,1 3636,1 4488,8
239 34,8 56,2 771 97,9 118,5 169,8 221,3 273,2
596,5 870,1 1404,0 | 1927,8 | 2446,3 2961,8 4245,9 5533,2 6830,7
491 71,6 115,5 158,6 201,3 243,7 3494 455,3 562,1
1227,00 1789,9| 2888,2| 39658 | 50325 6092,8 8734,4| 11382,6 | 14051,8
61,4 89,5 144 .4 198,3 251,6 304,6 436,7 569,1 702,6
1533,8| 2237,4| 3610,3| 4957,3| 6290,6 7616,0 | 10918,0 | 14228,2| 17564,7
95,4 139,2 2246 308,5 391,4 473,9 679,3 885,3 1092,9
2385,8| 34804 | 5616,0| 7711,3| 97853 | 118471 16983,5| 22132,8| 27322,9
150,0 218,8 353,0 4847 615,1 744,7 1067,5 1391,2 1717.,4
3749,2| 5469,3| 8825,2| 12117,8| 15376,9| 18616,8| 26688,4| 34780,1| 429359
204,5 298,3 481,4 661,0 838,7 1015,5 1455,7 1897,1 2342,0
5112,5| 7458,1 | 12034,3 | 16524,2 | 20968,5| 25386,6 | 36393,2| 47427,4| 58549,0
374,9 546,9 882,5| 1211,8| 1537,7 1861,7 2668,8 3478,0 4293,6
9373,0] 13673,2 | 22062,9 | 30294,4 | 38442,3| 46542,0| 66720,9| 86950,3| 107339,9
599,9 875,1 1412,0 | 1938,8 | 2460,3 2978,7 42701 5564,8 6869,8
14996,8| 21877,1 | 35300,6 | 48471,0 | 61507,7 | 74467,3 | 106753,4 | 139120,4 | 171743,8
852,1| 1243,0| 2005,7| 2754,0 3494,8 4231,1 6065,5 7904,6 9758,2
21302,2| 31075,4 | 50142,9 | 68850,9 | 87368,9 | 105777,4 | 151638,4 | 197614,2 | 243954,2
20
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Swirl Flowmeter
User Manual

1 Overview

1.1 Technical Support

Is designed for HART vortex/swirl flowmeters with pressure
and temperature compensation function.
Please read this manual carefully before use Please follow this

manual to complete your operation. If you have any questions, please do not
hesitate to contact us.

1.2 Main Specification

Power supply: 12-32VDC
Operating temperature: -20°C ~ +70°C(with LCD)
-40°C ~ +85°C(without LCD)

1.3 Features

Output: 4~20mA output with HART
Configuration: Flow mode, Flow unit, Range (Qmax), Density, Display, etc.
Alarm: Low alarm will output 3.8mA, high alarm will output 22.0mA.

K-Factor linearity: AFM-10 provides 2 to 5 points k-Factor correction.
Local adjust functions: Setting flow range and unit, Density, Flow mode, damping, alarm, and data
recovery etc.
LCD display: The first line shows the instantaneous flow. The second line shows the totalized
flow. The third line can display the percentage, loop current, temperature,
pressure, density and so on.

Perfect compensation: AFM-10 supports real-time temperature and pressure compensation for gas,
supports the intemationqdln atandard of steam density table, temperature and

pressure compensation for over heat steam, pressure compensation or

temperature compensation for saturated steam.
Restore factory settings: If the dampihg value enteed is ‘05678', it will automaticaly perform ‘restore
factory settings’. (Manufacturers need to perfan ‘Data Backup’ operation.)
Temperature trim: High trim and low trim easily.
Pressure trim: High trim and low trim easily.

AFM-10 has a power-down data protection function and a flow accumulation function.
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2 Hardware

2.1 Terminal Board Wiring

The terminal board is used for connects the external power supply, output pulse, the external pressure
sensor and temperature sensor.

The following are common wiring.

2.1.1 4~20mA output+ HART+ External Pressure

+|— N|aA
HART

Communicator h500 I+ | I- A+| A-

12-32V DC L

—

:

E

4

z

z.

@
G
SIS

spacing lcm or mor Pressure
_ sensor
-
A-
A+
I-
I+
2.1.2 Pulse Output+ External Pressure and Temperature sensors
If short circuit here, without _
need a external resistor. + Il A
Pulse countei I+ I- A+ A-
12-32V DC=£ |
>
[1 |
DD DD
Two parts of the wiring, @ @ @ @
spacing lcm or more\!
Pressure

S€nsor

A-
A+
I-
I+
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2.2 Sensor Interface

2.2.1 Vortex Sensor

The 2-Pin green terminal XT is used for connecting the vortex sensor.

@9+

2.2.2 Pressure Sensor

Users can use XF3 socket to connect pressure sensor, and the pressure sensor should be bridge type
sensors. I+ and I- are power supply, A + and A- are the sensor signal outputs.

The bridge impedance of the pressure sensor is required to be between 3000 and 6000 ohms. The
excitation current of the sensor is about 0.3mA, and the output of the sensor is required to not exceed
50mV@0.3mA.

Socket XF3 defined as follows:

I+ I- A+ A-

((10 O O] xm

I+: Power Supply +
I-: Power Supply -
A+: Sensor Output +
A-: Sensor Output -

2.2.3 Temperature Sensor

Socket XF5 supports Pt1000 and Pt100, two-wire connection.

r @@
Pt1000 or Pt100

Installation Notes: To ensure reliable grounding, the board must be securely attached to
the housing for testing!
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3 LCD Display

LCD with 128 * 64 dot matrix display, support for multi-variable display.

The instrument supports two display modes :

3.1

Three-line display mode

>
P=1234.5 kPa T=123.4X | The third line display frequency, pressure,

—— Displays the current percentage in progress bar

1 2 3 . 4 5 6 Nm’/h | First line display Instantaneous flow.

123456.789 Nm’ The second line display totalized flow.

Notes:

temperature, density, current or the percentage.

If enable automatic measure pressure, and the pressure signal abnormality (sensor fault), the

corresponding pressure value will be replaced with the set pressure value and will flash.

If enable automatic measure temperature, and the temperature signal abnormality (sensor fault), the

corresponding temperature value will be replaced with the set temperature value and will flash.

When the flow mode is Sat Steam(P), that means saturated steam pressure compensation, the

temperature value will display as "----", which means the acquisition of temperature sensor is not

activated.

When the flow mode is Sat Steam(T), that means saturated steam temperature compensation, the
o

pressure value will display as "----", which means the acquisition of pressure sensor is not
activated.

You can press KEY-M to change the third line display variables. Use indicator to distinguish between

different display variables shows in the second line.

Indicator F: Den: P: T: Curr: Per: P= T=
variable Frequency | Density | Pressure | Temperature | Loop Percentag | Pressure  and
current | e temperature

3.2 Two-line display mode

>

Displays the current percentage in progress bar

1 2 3 . 4 5 6 Nms/ h | First line display instant Instantaneous flow.

. 1 2 3 . 4 5 6 7 8 The second line display totalized flow.
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4 Production Process Using HART-Config Tool

Connect the flow meter as shown in Figure 4-1.

Communicator

AFM-10
Vortex

HART

-
HART-CONFIG ||| = | RS232
Tool m Or USB\
y
p— |

resistor
200-500 ohm

Figure 4-1 HART communication connection diagram
Run the HART-CONFIG TOOL software, and follow these steps to complete the production process of

vortex flowmeters.

Run HART-CONFIG TOOL.exe

A

D/A Adjustment

A

Set Vortex Parameters

A

Set Flow Parameters

Set Range

Y

Output Setting

A

User Calibration

|

Low flow cutoff and Data Backup

Set COM, then click the "Connect" -> "Polling 0".

Click on ‘Transmitter adjustment’-> ‘D/A Adjustment’ to enter into operation
interface.
Note: This operation is factory calibrated done!

Click on * Vortex Parameters’ -> ' Working Parameter’ to enterthe interface.
You can set meter size, fluid type, upper flow limit, lower flow limit,
maximum amplification, k-Factor and pulse factor.

Click on * Vortex Parameters’ -> ‘Flow Parameters’ to enterthe interface.
You can set flow mode, medium status such as density, pressure,
temperature, etc. And You can also reset the total flow.

Click on the ‘Configuration’ -> ‘Range’ to enter into transmitter range
configuration interface.

Click on the ‘Configuration’ -> ‘Output’ to set the damping value.
Click on the ‘Configuration’ -> ‘Fault Protection’ to set the write protect
mode and alarm limit setting.

Five-point k-Factor linearity correction.

Enter ' Advanced Functions’ ->‘Additional Functions’ . You can set the
low flow cutoff percent. And you can perform ‘Data Backup’ here.

If the damping value entered is05678', it will automatically perform ‘restore
factory settings"

Note - I:I This color means that these items must be done. - This color means that these items
must be done, and easily forgotten or incorrectly set.
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S Production Process via Local Adjustment

We recommend the following steps to set parameters.

Set Protection = OFF

.

Set The Opcode * 00050’

I

Set Meter Size

.

Set Fluid Type

:

Set Flow Limit

A 4

Set Max AMP

,

Set K-Factor

v

Set Pulse Factor Unit

v

Set Pulse Factor

v

Set Alarm Limit

A 4

Set Flow Mode

\ 4

Set Range and Unit

,

Set Density for liquid
Set Density, pressure and
temperature for gas

v

Set Flow Cutoff

v

Set Damping

v

Total Flow Reset

Note -

Please make sure the current write protection is ‘OFF’, which allows you
to change the settings.

Please input the opcode ‘00050" , and scroll down the menu to set meter
size.

Select the meter size.

Select the type * Gas’ or’ Liquid’

According to the meter size and fluid type, set the corresponding ‘Low
Flow Limit'and ‘High Flow Limit" . The actual measurement range is
about 50% of the ‘Low Flow Limit' to 200% of ‘High Flow Limit’ .

Setting maximum gain, which corresponds to the * Low Flow Limit’
The gain should between 200 to 600 suggested. Typically about 300.

Set average calibration k-Factor

Select the unit for pulse output calculation.

Set the output pulse number corresponding to one pulse factor unit of flow.
And then press Z-Key to return to main menu,

Set low alarm limit and high alarm limit.

Set flow mode :

Liquid Qv : Liquid volume
Gas Qv . Gas volume : GasQm : Gas mass :
Steam Qv: Steam volume Steam(P/T) : Steam mass
Sat_Steam(T) : Saturated steam mass (temperature compensation)
Sat_Steam(P) : Saturated steam mass(pressure compensation)

Liquid Qm : Liquid mass

Set flow unit and upper range value.
The lower range value is fixed to 0. The total flow unit is depends on the

flow unit.

If flow mode is liquid, then set liquid density.

If flow mode is gas, then set the gas density, pressure and temperature.

If flow mode is steam, you may need set the default pressure and
temperature depends on the flow mode.

Set low flow cutoff value.

Set damping.

Totalizer reset.

This color means that these items must be done. -This color means that these items must

be done, and easily forgotten or incorrectly set.

www.enelsan.com
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6 Data Entry

6.1 Basic Function of Keys

Data is entered using the 3 keys M, S and Z on the display.

)

»:j\ |
s

" |Press Z-Key to enter or exit the menu mode (data entry).

Press S-Key to scroll forward through the menu, or to shift the setting number.

Press the M-Key to scroll backwards through the menu, or to increase the setting number.
Long press (over 3 seconds) the M-Key to enter submenu setting, or access the parameter to
be changed , or accept the new selected or entered value.

6.2 Enter or Exit Menu Mode

6.2.1 Enter Menu Mode

In the operating mode, press the "Z" key to enter the menu mode (data entry).

6.2.2 Exit Menu Mode

In the menu mode, press the "Z" key to back to the operating mode.

6.3 Data Entry Method

Setting parameters include "select" and "data input" methods.

6.3.1 Select Method

K  Long press M-Key to enter setting, and the menu options will start flashing.
X  Short press M-Key or S-Key to scroll backwards or forwards the menu.
K  Long press M-Key to save (access) the parameter.

6.3.2 Data Input Method

X  Long press the M key, that means press the M button for 3 seconds and then release it to enter the

setting. In this state, the underline is on the second line, indicating that the parameters can be

modified;
X  Short press the M-Key to switch the sign.
Press the S-Key to shift the setting number. Press M-Key to increase the setting number.

X

X  Press the S-Key to shift the setting number again. All bits can be set according to the same

operation.
X  Long press M-Key to save (access) the parameter. Or press Z-Key to give up and exit settings.
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For example, the original range 100% is 200 and the range 100% needs to be changed to 400.

Press the Z-key to enter the menu mode.
Press M-Key or S-Key to scroll backwards or forwards the
menu until to set the range limit menu.

Setting the upper range value menu
Range 100%
200.000

Long press the M key, that means press the M button for 3
seconds and then release it to enter the setting. In this state, the
underline is on the second line, indicating that the parameters
can be modified;

Enter setting menu

Range 100%
200.000

Press the M-Key to switch the sign between “+” and *".

means data is negative (less than 0, vortex flowmeter upper
range value must be a positive number).

Setting sign

Range 100%
+200.000

Press the S-Key to shift the setting number. Then press M-Key
to increase the setting number.

If the highest bit is set, the number that can be entered is
between 0 and 9; if it is other bits, the decimal point can also be
selected.

Setting sign

Range 100%
+400.000

Long press M-Key to save (access) the parameter.
Press Z-Key to give up and exit settings. Return to the previous

menu or return to the operating mode.

6.4 Local Configuration Function

6.4.1 Basic Function (No Password)

Menu Setting method | Notes

Contrast Select 1~5

Protection Select ON / OFF

Min Alarm(%) Data Input Set low alarm value. Unit: %
Max Alarm(%) Data Input Set high alarm value. Unit: %
MeterSize Read Only View meter size setting.
Flow mode Select Liquid Qv : Liquid volume

Liquid Qm : Liquid mass
Gas Qv . Gas volume

Gas Qm : Gas mass

Steam Qv . Steam volume
Steam(P/T) . Steam mass
Sat_Steam(T) Saturated

compensation)

steam mass

(temperature

www.enelsan.com
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Sat_Steam(P) Saturated  steam  mass(pressure
compensation)

Unit-Qv Select Volume units supported:
Unit-Qm Nm’/h, Nm’/m, Nm?s,
/s, 1/m, 1/h,
m’/s, m’/m, m’/h, m’/d,
Scf/s, Sct/m, Sct/h,
cf/s, cf/m, cf/h,
USG/s, USG/m, USG /h,
UKG/s, UKG /m, UKG /h,
bbl/h, bbl/d,
Mass units supported :
g/s , g/m, g/,
kg/s, kg/m, kg/h, kg/d,
t/m, t/h, t/d,
Ib/h, 1b/d
Note: Totalizer flow’s unit based on the flow unit.
Range 100% Data Input Set the Qmax value for selected flow mode (= 20 mA)
Density (kg/ m’) Data Input Set Gas density (unit: Kg/m3)
Density (g/c m’) Set Liquid density (unit: g/cm3)
Gauge Pre.(Kpa) Data Input Use for gas or steam measure. Unit: kpa.
Temperature (X ) Data Input Use for gas or steam measure. Unit: X .
PV Cutoff (%) Data Input Range: 0% ~20%
Damping Data Input Range: 0 ~ 64S
Disp. Point Select Set the first line display point, can be 0,1,2, 3.
Display Mode Select Set display mode.
Totalizer reset Select When Lcd display ‘Yes', long press M-Key to reset the
totalizer and overflow counter.
Number of totalizer | Read Only Display of the number of totalizer overflows;
overflows 1 overflow = 10,000,000
K-Factor Read Only View the k-Factor.

6.4.2 Advanced Function (Password Protection)

Opcode

Data Input

Input ****50, set 51~ 57 menu,
Input ****60, set 60 menu,
Input ****61, set 62 menu,
Input ****62, set 62 menu,
Input ****63, set 63 menu,
Input ****70, set 70~77 menu,
Input ****40, set 40~ 41 menu,
Input ****38, set 38~ 39 menu,
Input ****11, view 11~ 13 menu,

www.enelsan.com

Page 9




enelsan

We M easure

ETRANS-V / Swirl Flowmeter User Manual

Input ****111, preset total,
Input ****721, set temperature sensor trim data.
Input ****74], set pressure sensor trim data.

Signal status [51] Read Only LCD display -
450.00 This is the PGA gain.
CH2-A CH2 is signal channel.
A means 10, it is signal amplitude, it must be greater
than 9.

Meter size [52] Select Options -
15mm, 20mm, 25mm, 32mm, 40mm, 50mm, 65mm,
80mm, 100mm, 125mm, 150mm, 200mm, 250mm,
300mm, 350mm, 400mm, 450mm, 500mm, 600mm;
Note:

1) LCD display DN15, means meter size is 15mm.
2) If you change the meter size, you must re-set from
53 to S6.

Fluid Type [53] Select Options . Gas, or Liquid.

Note: If you change the fluid type, you must re-set
from 53 to 56.

Low Flow Limit [54] Data Input According to the meter size and measuring media, set the

corresponding low limit of the flow.

The unit of ‘Low Flow Limit' is fixed as m*/h.

The actual measurement of the lower limit of about 50%
of 'Low Flow Limit'.

High Flow Limit [55] Data Input The 'High Flow Limit" defaults to 10 times the ‘Low Flow
Limit’, the actual measurement of the upper limit of 2
times the set value.

The unit of ‘High Flow Limit' is fixed as m’/h.
When the actual required range ratio exceeds 20: 1, you
can manually modify the ‘High Flow Limit’.

Max AMP. [56] Data Input Between 200 and 600 suggested. Typically about 300.

k-Factor [57] Data Input Set average calibration k-Factor

Pulse Factor Unit [58] Select Options : m’, N m’, t, kg, Scf, cf, USG, UKG, bbl, Ib.

Pulse factor [59] Data Input Set the number of output pulses corresponding to one
"Pulse Factor Unit'.

Note: If you want to output the original pulse, set
‘K-factor [57]' and ‘Pulse factor [59]' to the same
value, and ‘Pulse Factor Unit [58]' must set to m3.

[60] Data Input Five-point K-Factor correction.

K-Factor Trim Fi Where Fi is the reference frequency, Yi is the

K-Factor Trim Yi correction coefficient K. i=1,2,3,4,5.

[61] Data Input The reference frequency value of the five-point correction

www.enelsan.com

Page 10




enelsan

We M easure

ETRANS-V / Swirl Flowmeter User Manual

Frequency Factor

is multiplied by the Frequency Factor, and then the new
reference frequency value of the correction point is
obtained.

Normally, this value should be 1.

When calibrated with water, for gas measurements, you
can set the coefficient so that the five-point correction
factor remains in effect.

[62] Select There are CH_1, CH_2, CH_3 three options,
Channel settings CH_3 gain maximum
CH_1 gain minimum
Note -
CH2 generally used for liquid measurement, which
corresponds to the configuration software, select X1 and
X2.
CH 3 generally used for gas measurement, which
corresponds to the configuration software, select X1, X2
and X3.
[63] Select There are F_1,F 2, F 3, F 4 four options.
Work mode settings F 1: Anti-vibration Mode
F 2: Normal Mode
F 3: Turbine Mode
F 4: Test Mode
Note :
Generally choose F 2.
[40] Steps -
Trim 4mA 1. Long press M-Key, enter trim;
[41]. 2. Short press M-key to decrease current. Press S-Key to
Trim 20mA increase current. Stepping is 16 microamperes.
3. Long press M-Key to save new trim value. Or press
Z-Key to exit without saving.
[70] Select Temperature acquisition mode setting.
Temp. Measure Options : Manual, or Auto.
Manual: Temperature uses the input reference value.
Auto: Temperature is automatic acquisition, should be use
external Pt1000 or Pt100.
[71] Select Pressure acquisition mode setting.
Pressure Measure Options : Manual, or Auto.
Manual: Pressure uses the input reference value.
Auto: Pressure is automatic acquisition, should be use
external silicon pressure sensor.
[72] Data Input Enter the lower calibration resistor value. unit: ohm.

Temperature low trim

Use standard resistance as input.
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For example: 1000 for Pt1000, or 100 for Pt100.

[73] Data Input Enter the high calibration resistor value, unit: ohm.

Temperature high trim Use standard resistance as input
For example:2500 for Pt1000, or 250 for Pt100.

[74] Data Input Enter the calibration reference pressure value, unit is Kpa

Pressure low trim Apply the standard pressure to the sensor.
For example: 0 Kpa

[75] Data Input Enter the calibration reference pressure value, unit is Kpa

Pressure high trim Apply the standard pressure to the sensor.
For example: 1000 Kpa

[76] Data Input Set the low pressure cutoff value. Unit is Kpa.

Pre. Cutoff If the measured pressure value is less than ‘Pre. Cutoff’,

the pressure will be set to Okpa.

[77] Data Input Set the pressure bias value. Unit is Kpa.

Set Pre. Bias Enter the current actual pressure value to achieve bias.
The pressure will be set to input value.

[38] Data Input This parameter is only used for steam mass measurement.

Min Pre. (Kpa) In the steam mass measurement mode, if the pressure is
less than the set minimum pressure value’ when the
pressure compensation is activated, the flow will
automatically return to zero.

[39] Data Input This parameter is only used for steam mass measurement.

Min Temp. (X ) In the steam mass measurement mode, if the temperature
is less than the set minimum temperature value’ when the
temperature compensation is activated, the flow will
automatically return to zero.

[11] Read Only To view the embedded software version.

Version

[12] Read Only The internal conversion frequency value corresponds to

Max Frequency the ‘High Flow Limit’.

[13] Read Only The internal conversion frequency value corresponds to

Min Frequency the ‘Low Flow Limit’.

[111] Used to directly set the current total flow value.

Total Preset

[721] Data Input You can directly view and modify the temperature sensor

Temp. Data X0; calibration values.

Temp. Data YO; Temp. Data X0 and Temp. Data X1 are internal ADC

Temp. Data X1; measurements.

Temp. Data Y1; Temp. Data YO[73] and Temp. Data Y1[74] are the input
calibration value.

[741] Data Input You can directly view and modify the pressure sensor
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Pre. Data XO; calibration values.
Pre. Data YO; Pre. Data X0 and Pre. Data X1 are internal ADC
Pre. Data X1; measurements.
Pre. Data Y1, Pre. Data YO[75] and Pre. Data Y1[76] are the input
calibration value.

Special Note :

Low Flow Limit, High Flow Limit, maximum gain and average calibration K- Factor should be reset, if
meter size or fluid type changed. These parameters are very important for vortex flowmeter good working,
please carefully set according to the actual application.

6.5 Totalizer Flow Unit Table

Totalizer flow's unit is determined according to the flow unit.

Flow Unit Totalizer Flow Unit
Nm’/h, Nm’/m, Nm’/s Nm’
m’/d, m’/h, m’m, m’/s m’
I/h, 1/m, Vs L
Scf/s, Scf/m, Scft/h, Scf
cf/s, cf/m, cft/h, cf
USG/s, USG /m, USG /h, USG
UKG/s, UKG /m, UKG /h, UKG
bbl/h, bbl/d, bbl
g/h, g/m, g/s g
kg/d, kg/h, kg/m, kg/s kg
t/d, t/h, t/m t
Ib/h, 1b/d Ib

7 Parameter Description

7.1 K- Factor

The average k-Factor value shown in the display must be the same as the value on the primary tag on the

flowmeter primary.

7.2 Five-point Linearity Correction

The actual k-Factor of vortex flowmeter is different in low flowrates and high flowrates. In order to
improve the accuracy of vortex flowmeter, it provides 2 to 5 points k-Factor correction.
For example, for D = 80mm, measuring medium is liquid, the real k-Factor in different flowrates as

follows:
<20 Hz 40 80 > 100
2200 2100 2100 2000
Then we can choose 4-points calibrated, set k-Factor 2100. Enter the calibration data as follows:
Frequency k-Factor coefficient | formula
20 0.954545 2100/2200=0.954545
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40 1 2100/2100=1
80 1 2100/2100=1
100 1.05 2100/2000=1.05

7.3 Pulse Factor Description

There are two ways to set the pulse factor via HART-CONFIG Tool.

1. Set the number of pulses output every one unit [58] total flow.

2. Set a pulse corresponds to how many of one unit [58] total flow.

The output pulses are based on the flow value after five-point K-Factor correction. That will get higher
accuracy than using the original pulses.

The local adjustment menu [59] is used to set the output pulse number corresponding to 1 unit [58] total

flow.

7.4 Output Original Pulses Description

If you need the flowmeter outputs original pulses, follow the following steps:
1. Set the K- Factor and the Pulse Factor equal. That is the value of local adjustment menu 57 and 59
equal. And set the pulse factor unit to m’.
2. Cancel the Five-point linearity correction via HART-CONFIG Tool. Or enter the local adjustment
menu 60 to set all of correction coefficient K equal 1.0.

Then the flowmeter output pulse frequency equals to the original pulse frequency.

7.5 Temperature and Pressure Compensation

7.5.1 Precondition

The pressure sensor should be bridge type sensors and the temperature sensor should be Pt1000

User input reference pressure should be gauge pressure, and the unit must be kpa. Absolute pressure and
gauge pressure relationship: Absolute pressure = gauge pressure + 101.325kPa.

User should input the reference resistor when trim the temperature sensor.

7.5.2 Pressure Sensor Trim

If you want trim the pressure sensor, please check the flow mode and pressure acquisition mode setting.
If you want trim the pressure sensor, please check the flow mode and pressure acquisition mode setting.

Menu Setting

Flow mode Set one of the following - (Other modes do not use pressure sensor.)
Gas Qv . Gas volume

Gas Qm : Gas mass

Steam Qv . Steam volume

Steam(P/T) : Steam mass

Sat_Steam(P) : Saturated steam mass(pressure compensation)

[71] Pressure acquisition mode setting
Pressure Measure | Auto: Start automatic measurement of external pressure.

External pressure sensor required

It provides two points calibration for the pressure sensor. If use HART-CONFIG Tool, please enter into
' Advanced Features’ -> ' Temperature and Pressure Sensors’ to trim the sensor.
You can also trim the sensor via local adjustment menu ‘Pressure low trim ‘[74] and ‘Pressure high trim
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"[751:
Set flow mode and pressure acquisition mode.
2. Apply zero pressure to the sensor, enter into menu ‘Pressure low trim ‘[74], input the reference
pressure(gauge pressure, unit kpa) to trim zero.
3. Apply full pressure to the sensor, enter into menu ‘Pressure high trim ‘[75], input the reference

pressure(gauge pressure, unit kpa) to trim full.

Note: ‘Pressure low trim’ and ‘Pressure full trim’ should be calibrated together to ensure that the
measured pressure is correct.

It should be noted that the pressure measurement cycle is approximately 4 seconds. The
calibration should be performed after the input pressure has stabilized for more than 10 seconds.

7.5.3 Low pressure cutoff value

If the pressure measurement is close to 0Kpa, but it is not stable, for example, varied between -0.01 and
0.01kPa. You can set ‘Low pressure cutoff value'to adjust the pressure measurement to OKpa.
If the measured pressure value is less than ‘Low pressure cutoff value'jt will set to be Okpa.

7.5.4 Pressure bias settings

If there is a fixed pressure deviation, for example, the actual pressure value is 10 Kpa and the measured
pressure value is 9.8 Kpa. You can perform ‘Set Pre. Bias [7 7]’, and enter 10(Kpa) to remove this error.

Enter the current actual pressure value, to achieve bias.

7.5.5 Temperature Sensor Trim

If you want trim the temperature sensor, please check the flow mode and temperature acquisition mode

setting.

Menu Setting

Flow mode Set one of the following: (Other modes do not use temperature sensor.)
Gas Qv . Gas volume

Gas Qm : Gas mass

Steam Qv . Steam volume

Steam(P/T) . Steam mass

Sat_Steam(T) : Saturated steam mass(Temperature compensation)

[70] Temperature acquisition mode setting

Temperature Measure | Auto: Start automatic measurement of external temperature.

External temperature sensor Pt1000 or Pt100 required

It provides two points calibration for the temperature sensor. We recommend use 1000ohm and
25000hm, or 100ohm and 25000hm (for PT100) resistors for trim. If use HART-CONFIG Tool, please enter
into ‘ Advanced Features’ -> ‘ Temperature and Pressure Sensors’ to trim the sensor.

You can also trim the sensor via local adjustment menu ‘Temperature low trim ‘[72] and ‘ Temperature
high trim ‘[73]:

1. Set flow mode and temperature acquisition mode.

2. Apply lower resistor, such as 1000ohm, enter into menu ‘Temperature low trim ‘[72], input the

reference resistor value(1000) to trim..

3. Apply higher resistor, such as 25000hm, enter into menu ‘Temperature high trim ‘[73], input the

reference resistor value(2500) to trim.
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7.6 Measurement Mode Setup Instructions

7.6.1 Gas Qv

A: Measure Working State Volume

Density:

Gauge Pre.(Kpa):

Gas Tem (¥ ):

Set to the density at 20 M (not used for computing)
0.0KPa ‘Change does not affect the measurement’
20X ‘Change does not affect the measurement’

B: Measure Standard State Volume(204 )

Density:
Gauge Pre.(Kpa):

Tem (X ):

7.6.2 Gas Qm

Set to the density at 20 K (not used for computing)

Input working state pressure (Gauge pressure). If the temperature and pressure
compensation circuit board is used and set to Pressure automatic acquisition, use
real-time pressure

Input working state temperature. If the temperature and pressure compensation
circuit board is used and set to Temperature automatic acquisition, use real-time
temperature

A: Current Actual Density is Known (the state transition factor is 1)

Density:
Gauge Pre.(Kpa):
Temperature (X ):

Set to the current actual density.
0.0KPa (Not allowed to change) 'changes affect the measurement'

20K (Not allowed to change) 'changes affect the measurement'

B: Standard State Density is Known (state transition calculation is required)

Density:
Gauge Pre.(Kpa):

Temperature (¥ ):

7.6.3 Liquid Qv

Density:

Set to the standard state density. (0 KPa gauge pressure, 20 ° C)

Input working state pressure. If the temperature and pressure compensation circuit
board is used and set to Pressure automatic acquisition, use real-time pressure.

Input working state temperature. If the temperature and pressure compensation
circuit board is used and set to Temperature automatic acquisition, use real-time

temperature.

Set to 1.0 or the current actual density. (Not used for computing)

7.6.4 Liquid Qm

Density:
7.6.5 Steam Qv

Density:
Gauge Pre.(Kpa):
Temperature (X ):

Set to the current actual density.

Set to 1.205 or the current actual density. (Not used for computing)
0.0KPa ‘Not used for computing’
20K ‘Not used for computing’
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7.6.6 Steam Mass

A: Steam(P/T): (Temperature and Pressure Compensation)

If the external temperature sensor or pressure sensor fails, calculate the steam density according to

the input temperature or pressure

Density: Not used for computing

Gauge Pre.(Kpa): Input working state pressure. If the temperature and pressure compensation circuit
board is used and set to Pressure automatic acquisition, use real-time pressure,

Temperature (X ): Input working state temperature. If the temperature and pressure compensation
circuit board is used and set to Temperature automatic acquisition, use real-time
temperature

B: Sat_Steam(T): Saturated Vapor(Temperature Compensation)

If the external temperature sensor fails or the temperature sensor is not connected, the steam
density is calculated according to the input temperature.
Density: Not used for computing.
Gauge Pre.(Kpa): Not used for computing.
Temperature (X ): Input working state temperature. If the temperature and pressure
compensation circuit board is used and set to Temperature automatic
acquisition, use real-time temperature

C: Sat_Steam(P): Saturated Vapor(Pressure Compensation)

If the external pressure sensor fails or the pressure sensor is not connected, the steam density is
calculated according to the input pressure.
Density: Not used for computing.
Gauge Pre.(Kpa): Input working state pressure. If the temperature and pressure compensation
circuit board is used and set to Pressure automatic acquisition, use real-time
pressure.

Temperature (°C): Not used for computing.
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7.6.6 Steam Mass

A: Steam(P/T): (Temperature and Pressure Compensation)

If the external temperature sensor or pressure sensor fails, calculate the steam density according to

the input temperature or pressure

Density: Not used for computing

Gauge Pre.(Kpa): Input working state pressure. If the temperature and pressure compensation circuit
board is used and set to Pressure automatic acquisition, use real-time pressure,

Temperature (X ): Input working state temperature. If the temperature and pressure compensation
circuit board is used and set to Temperature automatic acquisition, use real-time
temperature

B: Sat_Steam(T): Saturated Vapor(Temperature Compensation)

If the external temperature sensor fails or the temperature sensor is not connected, the steam
density is calculated according to the input temperature.
Density: Not used for computing.
Gauge Pre.(Kpa): Not used for computing.
Temperature (X ): Input working state temperature. If the temperature and pressure
compensation circuit board is used and set to Temperature automatic
acquisition, use real-time temperature

C: Sat_Steam(P): Saturated Vapor(Pressure Compensation)

If the external pressure sensor fails or the pressure sensor is not connected, the steam density is
calculated according to the input pressure.
Density: Not used for computing.
Gauge Pre.(Kpa): Input working state pressure. If the temperature and pressure compensation
circuit board is used and set to Pressure automatic acquisition, use real-time
pressure.

Temperature (°C): Not used for computing.
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7.7 TECHNICAL DRAWING / INSTALLATION INFORMATION /
MEASUREMENT INTERVALS

Sandwich Type Connection Dimensions

mm A B © D E F
15-20-25-32| 68 | 54 | 96 | 100 | 440 | 470
40 82 | 78 | M0 | 140 | 460 | 490
50 85 | 87 | 10 | 145 | 490 [ 520
65 84 | 105 [ M2 | 165 | 510 | 540
80 88 | 120 | 16 | 176 | 540 [ 570
100 91 | 140 | 120 | 200 | 560 | 590
125 92 | 168 | 126 | 230 | 580 | 610
150 9 | 194 | 130 | 265 | 600 | 630
200 101 | 248 | 140 | 320 | 630 | 660
250 14 | 300 | 160 | 370 | 660 | 690
300 128 | 350 | 170 | 445 | 690 [ 720

mm A B C D
15 170 | 95 | 430 | 460
20 170 105 [ 430 | 460
25 170 | 115 | 440 [ 470
32 170 132 | 450 | 480
40 160 150 | 480 510
50 160 160 480 510
65 160 | 180 | 530 | 560
80 180 195 530 560
100 180 | 215 | 550 | 580
T 125 180 | 245 | 560 590
150 180 | 280 | 590 | 620
B 200 200 | 340 | 620 680
250 200 | 405 | 710 740
¢ 300 350 | 460 | 750 780
| Y
— A —
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7.7 TECHNICAL DRAWING / INSTALLATION INFORMATION /
MEASUREMENT INTERVALS

For accurate and precise measurements in liquid fluids, prevent the formation of air bubbles in the pipe.
Air bubbles in the line cause erroneous measurements.

»E /h>

S J

:

Valve

-

X

e

*The installation of the flow meter must be before the valve.

Straight Distance
Pipe Connection Type Login Exit
Concentric Shrink Pipe 15D 5D
Concentric Expanding Pipd0ru 35D 5D
90° Elbow 20D 5D
90° Double Elbow (Same Plane) 25D 5D
90° Double Elbow (Different Plane) 30D 5D
Valve (Full Open) 20D 5D
Valve (Half Open) 40D 5D
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7.7 TECHNICAL DRAWING / INSTALLATION INFORMATION /

MEASUREMENT INTERVALS

MEASURABLE FLOW RANGE ACCORDING TO PRODUCT DIAMETER AND FLUID

Kefactor | Liuid Frequency Gas Frequency Steam Frequency
DN (m3/h) (HZ) (m3/h) (HZ) (m3/h) (HZ)
15 350000 0.5-5 88-580 3-20 240-2350 4-50 260-2000
20 148000 0.6-10 38-422 5-40 210-2132 7-80 210-1900
25 74980.3 1-16 25-336 8-60 190-1140 10-80 210-1680
32 30511 1.8-18 16-264 20-120 150-1100 12-120 156-1080
40 17523.5 2-30 10-200 30-180 140-1040 25-180 126-910
50 94512 3-50 8-160 40-350 94-1020 40-260 100-700
65 i3 5-50 6.1-77.1 70-650 80.7-807 35-800 94-940
80 2346 7-100 4.1-82 90-900 55-690 100-800 63-500
100 1153.5 15-180 4.7-69 150-1500 42-536 160-1100 50-350
125 573.1 20-210 3.3-41.6 250-2200 38-416 150-2000 38-475
150 334 30-400 2.8-43 350-3500 33-380 400-3500 38-350
200 1415 50-700 2-31 600-7000 22-315 580-7000 23-270
250 70.8 70-1000 15-25 1000-9000 18-221 960-9600 20-200
300 4298 100-1800 1.2-24 1500-14000 16-213 1300-13000 16-160
FLOW CHANGE TABLE ACCORDING TO SATURATED STEAM PRESSURE
. Measurable Flow Values (kg(h)
DN (mm ) Debi e T > Bar | 4Bar | 6Bar | 8Bar | 10Bar | 15Bar | 20Bar | 25Bar
. Min 2,2 32 5,1 7.1 8,9 10,8 15,5 20,2 25,0
Max 54,5 79,6 128,4 176,3| 2237 270,8 388,2 505,9 624,5
- Min 3,8 5,6 9,0 12,3 15,7 19,0 27,2 35,4 437
Max 954 1392| 2246| 3085| 3914 473,9 679,3 8853 | 1092,9
. Min 6,1 8,9 14,4 19,8 25,2 30,5 43,7 56,9 70,3
Max 153,4| 2237| 3610| 4957| 6291 7616 | 1091,8| 1422,8| 17565
32 Min 10,2 14,9 24,1 33,0 419 50,8 72,8 94,9 1171
Max 255,6] 372,9| 601,7| 8262| 10484 | 1269,3| 1819,7| 23714| 29275
e Min 15,7 22,9 36,9 50,7 64,3 77,9 111,6 145,4 179,6
Max 3920/ 5718| 9226| 12669| 16076 19463| 27901 3636,1 | 448838
- Min 23,9 34,8 56,2 77,1 97,9 118,5 169,8 221,3 2732
Max 596,5| 870,1| 1404,0| 1927,8| 2446,3| 2961,8| 42459| 5533,2| 6830,7
- Min 49,1 71,6 115,5 158,6 | 201,3 243,7 349.4 4553 562,1
Max | 1227,0] 1789,9| 28882| 39658| 50325| 6092,8| 87344| 11382,6| 140518
20 Min 61,4 89,5 144.4 1983| 2516 304,6 436,7 569, 1 702,6
Max | 1533,8| 2237,4| 3610,3| 4957,3| 6290,6| 7616,0| 10918,0| 142282 | 175647
- Min 954 1392| 2246| 3085 3914 4739 679,3 8853 1092,9
Max | 2385,8| 34804 | 5616,0| 7711,3| 97853 | 11847,1| 16983,5| 22132,8| 273229
- Min 150,0, 218,8| 353,0| 4847 6151 7447 1067,5| 1391,2| 17174
Max | 3749,2| 5469,3| 88252| 12117,8| 15376,9| 18616,8| 266884 | 34780, | 429359
P Min 2045] 2983| 4814| 6610| 8387| 10155| 14557| 18971 23420
Max | 5112,5| 74581 | 12034,3 | 16524,2 | 20968,5| 25386,6 | 36393,2| 47427,4| 585490
- Min 3749 5469| 8825| 1211,8| 1537,7| 1861,7| 26688 | 3478,0| 4293,6
Max | 9373,0| 13673,2 | 22062,9 | 30294,4 | 38442,3 | 46542,0| 66720,9| 86950,3 | 107339,9
- Min 599,9] 8751 | 1412,0| 1938,8| 24603| 29787| 4270,1 5564,8 | 6869,8
Max | 14996,8| 21877,1 | 35300,6 | 48471,0 | 61507,7 | 74467,3 | 106753,4 | 139120,4 | 171743,8
- Min 852,1 1243,0| 20057 | 2754,0| 34948| 42311 6065,5| 7904,6| 9758,2
Max | 21302,2| 310754 | 501429 | 68850,9 | 87368,9 | 105777,4 | 151638,4 | 197614,2 | 2439542
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