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Sw�rl Flowmeter
User Manual 

1 Overv�ew 

1.1 Techn�cal Support
Is des�gned for HART vortex/sw�rl flowmeters w�th pressure

and temperature compensat�on funct�on.
Please read th�s manual carefully before use Please follow th�s

manual to complete your operat�on. If you have any quest�ons, please do not
hes�tate to contact us.

1.2 Ma�n Spec�f�cat�on 

Power supply:    12-32VDC 

Operat�ng temperature:  -20°C ~ +70°C(w�th LCD) 

-40°C ~ +85°C(w�thout LCD)

1.3 Features 

Output: 4～20mA output w�th HART

Conf�gurat�on:  Flow mode, Flow un�t, Range (Qmax), Dens�ty, D�splay, etc.  

Alarm: Low alarm w�ll output 3.8mA, h�gh alarm w�ll output 22.0mA.

K-Factor l�near�ty: prov�des 2 to 5 po�nts k-Factor correct�on.

Local adjust funct�ons: Sett�ng flow range and un�t, Dens�ty, Flow mode, damp�ng, alarm, and data 

recovery etc. 

LCD d�splay: The f�rst l�ne shows the �nstantaneous flow. The second l�ne shows the total�zed 

flow. The th�rd l�ne can d�splay the percentage, loop current, temperature, 

pressure, dens�ty and so on.  

Perfect compensat�on: supports real-t�me temperature and pressure compensat�on for gas,

andsupports the �nternat�onal standard of steam dens�ty table, temperature and 
pressure compensat�on for over heat steam, pressure compensat�on or 
temperature compensat�on for saturated steam. 

Restore factory sett�ngs: If the damping value entered is ‘05678’ , it will automatically perform ‘restore 

factory settings’. (Manufacturers need to perform ‘Data B ackup’ operation.)

Temperature tr�m: H�gh tr�m and low tr�m eas�ly.

Pressure tr�m: H�gh tr�m and low tr�m eas�ly.

has a power-down data protect�on funct�on and a flow accumulat�on funct�on.

ETRANS-V / Sw�rl Flowmeter User Manual
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2 Hardware

2.1 Term�nal Board W�r�ng 
The term�nal board �s used for connects the external power supply, output pulse, the external pressure 

sensor and temperature sensor. 
The follow�ng are common w�r�ng. 

2.1.1 4~20mA output+ HART+ External Pressure

250Ω

HART
Commun�cator

12-32V  DC

A

A-I+ I- A+

Pressure
sensor

A-

I+
I-
A+

Two parts of the w�r�ng, 
spac�ng 1cm or more！

2.1.2 Pulse Output+ External Pressure and Temperature sensors 

Pulse counter

12-32V  DC

+

-

If short c�rcu�t here, w�thout 
need a external res�stor. A

A-I+ I- A+

A-

I+
I-
A+

Two parts of the w�r�ng, 
spac�ng 1cm or more！

Pressure
sensor
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2.2 Sensor Interface

2.2.1 Vortex Sensor 
The 2-P�n green term�nal XT �s used for connect�ng the vortex sensor. 

2.2.2 Pressure Sensor 
Users can use XF3 socket to connect pressure sensor, and the pressure sensor should be br�dge type 

sensors. I+ and I- are power supply, A + and A- are the sensor s�gnal outputs.
The br�dge �mpedance of the pressure sensor �s requ�red to be between 3000 and 6000 ohms. The 

exc�tat�on current of the sensor �s about 0.3mA, and the output of the sensor �s requ�red to not exceed 
50mV@0.3mA. 

Socket XF3 def�ned as follows: 

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

 I+ I- A+    A-
XF3

2.2.3 Temperature Sensor 
Socket XF5 supports Pt1000 and Pt100, two-w�re connect�on. 

Pt
Pt1000 or Pt100

Installat�on Notes: To ensure rel�able ground�ng, the board must be securely attached to 
the hous�ng for test�ng! 
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3 LCD D�splay 
LCD w�th 128 * 64 dot matr�x d�splay, support for mult�-var�able d�splay. 
The �nstrument supports two d�splay modes：

3.1 Three-l�ne d�splay mode 

123.456 Nm3/h
Σ：  123456.789  Nm3

P=1234.5 kPa T=123.4 �

D�splays the current percentage �n progress bar

F�rst l�ne d�splay Instantaneous flow.
The second l�ne d�splay total�zed flow. 

The th�rd l�ne d�splay frequency, pressure, 
temperature, dens�ty, current or the percentage.

Notes:
� If enable automat�c measure pressure, and the pressure s�gnal abnormal�ty (sensor fault), the

correspond�ng pressure value w�ll be replaced w�th the set pressure value and w�ll flash.
� If enable automat�c measure temperature, and the temperature s�gnal abnormal�ty (sensor fault), the

correspond�ng temperature value w�ll be replaced w�th the set temperature value and w�ll flash.
� When the flow mode �s Sat_Steam(P), that means saturated steam pressure compensat�on, the

temperature value w�ll d�splay as "----", wh�ch means the acqu�s�t�on of temperature sensor �s not
act�vated.

� When the flow mode �s Sat_Steam(T), that means saturated steam temperature compensat�on, the
pressure value w�ll d�splay as "----", wh�ch means the acqu�s�t�on of pressure sensor �s not
act�vated.

You can press KEY-M to change the th�rd l�ne d�splay var�ables. Use �nd�cator to d�st�ngu�sh between 
d�fferent d�splay var�ables shows �n the second l�ne. 

Ind�cator F: Den: P: T: Curr: Per: P= T=
var�able Frequency Dens�ty Pressure Temperature Loop

current
Percentag
e

Pressure and 
temperature

3.2 Two-l�ne d�splay mode 

Σ：123.45678
123.456 Nm3/h

D�splays the current percentage �n progress bar

F�rst l�ne d�splay �nstant Instantaneous flow.

The second l�ne d�splay total�zed flow. 

ETRANS-V / Sw�rl Flowmeter User Manual
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4 Product�on Process Us�ng HART-Conf�g Tool 
Connect the flow meter as shown �n F�gure 4-1. 

HART-CONFIG 
Tool

RS232
Or USB HART

Commun�cator

Power
24 V

＋

—

res�stor
200-500 ohm

Vortex

F�gure 4-1 HART commun�cat�on connect�on d�agram 
Run the HART-CONFIG TOOL software, and follow these steps to complete the product�on process of 

vortex flowmeters. 

Run HART–CONFIG TOOL.exe Set COM, then cl�ck the "Connect" -> "Poll�ng 0".

D/A Adjustment
Click on ‘Transmitter adjustment’ -> ‘ D/A Adjustment’ to enter into operation 
�nterface.
Note: Th�s operat�on �s factory cal�brated done!

Set Flow Parameters
Click on ‘ Vortex Parameters’ -> ‘ Flow Parameters’ to enter the �nterface.
You can set  flow mode, med�um status such as dens�ty, pressure, 
temperature, etc.  And You can also reset the total flow.

Set Range

User Cal�brat�on

Low flow cutoff and Data Backup

Cl�ck on the ‘Configuration’ -> ‘Range’ to enter into transmitter range 
conf�gurat�on �nterface. 

F�ve-po�nt k-Factor l�near�ty correct�on.

Enter ‘ Advanced Funct�ons’ -> ‘ Add�t�onal Funct�ons’  . You can set the 
low flow cutoff percent. And you can perform ‘ Data Backup’  here.
If the damping value entered is ‘05678’ , it will automatically perform ‘restore 
factory settings’.

Output Sett�ng
Cl�ck on the ‘Configuration’ -> ‘Output’ to set the damp�ng value.
Cl�ck on the ‘Configuration’ -> ‘ Fault Protect�on’ to set the wr�te protect 
mode and alarm l�m�t sett�ng.

Set Vortex Parameters
Click on ‘ Vortex Parameters’ -> ‘ Work�ng Parameter’ to enter the �nterface.
You can set  meter s�ze, flu�d type, upper flow l�m�t, lower flow l�m�t, 
max�mum ampl�f�cat�on, k-Factor and pulse factor.

Note： Th�s color means that these �tems must be done. Th�s color means that these �tems 
must be done, and eas�ly forgotten or �ncorrectly set. 

ETRANS-V / Sw�rl Flowmeter User Manual
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5 Product�on Process v�a Local Adjustment
We recommend the follow�ng steps to set parameters. 

Set  Protect�on = OFF Please make sure the current wr�te protect�on �s ‘ OFF’ , wh�ch allows you 
to change the sett�ngs.

Set  The Opcode ‘ 00050’ Please �nput the opcode ‘00050’  , and scroll down the menu to set meter 
s�ze.

Set  Flow L�m�t
Accord�ng to the meter s�ze and f lu�d type, set the corresponding ‘Low 
Flow Limit’and ‘High Flow Limit’ . The actual measurement range � s 
about 50% of the ‘Low Flow Limit’ to 200% of ‘High Flow Limit’ .

Set  Max AMP

Set Dens�ty for l�qu�d
Set Dens�ty, pressure and 

temperature for gas

Set  Alarm L�m�t

Sett�ng max�mum ga�n, wh�ch corresponds to the ‘ Low Flow L�m�t’ .
The ga�n should between 200 to 600 suggested. Typ�cally about 300.

If flow mode �s l�qu�d, then set l�qu�d dens�ty.
If flow mode �s gas, then set the gas dens�ty, pressure and temperature.
If flow mode �s steam, you may need set the default pressure and 
temperature depends on the flow mode.

Set low alarm l�m�t and h�gh alarm l�m�t.

Set  K-Factor Set average cal�brat�on k-Factor

Set  Meter S�ze Select the meter s�ze.

Set Flow Mode

Set flow mode：
L�qu�d Qv：L�qu�d volume L�qu�d Qm：L�qu�d mass
Gas Qv：  Gas volume： Gas Qm：    Gas mass：
Steam Qv: Steam volume Steam(P/T)：Steam mass
Sat_Steam(T)：Saturated steam mass (temperature compensat�on) 
Sat_Steam(P)：Saturated steam mass(pressure compensat�on) 

Set  Range and Un�t
Set flow un�t and upper range value.
The lower range value �s f�xed to 0. The total flow un�t �s depends on the 
flow un�t.

Set Flow Cutoff Set low flow cutoff value.

Set Damp�ng Set damp�ng.

Total Flow Reset Total�zer reset.

Set Flu�d Type Select the type ‘ Gas’ or ‘ L�qu�d’ .

Set Pulse Factor Un�t Select the un�t for pulse output calculat�on.

Set Pulse Factor
Set the output pulse number correspond�ng to one pulse factor un�t of flow.
And then press Z-Key to return to ma�n menu,

Note：
 Th�s color means that these �tems must be done. Th�s color means that these �tems must 

be done, and eas�ly forgotten or �ncorrectly set.  

ETRANS-V / Sw�rl Flowmeter User Manual



www.enelsan.com Page 7 

6 Data Entry 

6.1 Bas�c Funct�on of Keys 
Data �s entered us�ng the 3 keys M, S and Z on the d�splay. 

M S Z
Press Z-Key to enter or ex�t the menu mode (data entry).

Press S-Key  to scroll forward through the menu, or to sh�ft the sett�ng number.

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

6.2 Enter or Ex�t Menu Mode 

6.2.1 Enter Menu Mode 
In the operat�ng mode, press the "Z" key to enter the menu mode (data entry). 

6.2.2 Ex�t Menu Mode 
In the menu mode, press the "Z" key to back to the operat�ng mode. 

6.3 Data Entry Method 
Sett�ng parameters �nclude "select" and "data �nput" methods. 

6.3.1 Select Method 
� Long press M-Key to enter sett�ng, and the menu opt�ons w�ll start flash�ng.
� Short press M-Key or S-Key to scroll backwards or forwards the menu.
� Long press M-Key to save (access) the parameter.

6.3.2 Data Input Method 
� Long press the M key, that means press the M button for 3 seconds and then release �t to enter the

sett�ng. In th�s state, the underl�ne �s on the second l�ne, �nd�cat�ng that the parameters can be
mod�f�ed;

� Short press the M-Key to sw�tch the s�gn.
� Press the S-Key to sh�ft the sett�ng number. Press M-Key to �ncrease the sett�ng number.
� Press the S-Key to sh�ft the sett�ng number aga�n. All b�ts can be set accord�ng to the same

operat�on.
� Long press M-Key to save (access) the parameter. Or press Z-Key to g�ve up and ex�t sett�ngs.

ETRANS-V / Sw�rl Flowmeter User Manual
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For example, the or�g�nal range 100% �s 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 unt�l to set the range l�m�t menu.

Sett�ng the upper range value menu

� Long press the M key, that means press the M button for 3
seconds and then release �t to enter the sett�ng. In th�s state, the
underl�ne �s on the second l�ne, �nd�cat�ng that the parameters
can be mod�f�ed;

Enter sett�ng menu

� Press the M-Key to sw�tch the sign between “+” and “-”.
“-”means data �s negat�ve (less than 0, vortex flowmeter upper
range value must be a pos�t�ve number).

Sett�ng s�gn

� Press the S-Key to sh�ft the sett�ng number. Then press M-Key
to �ncrease the sett�ng number.

� If the h�ghest b�t �s set, the number that can be entered �s
between 0 and 9; �f �t �s other b�ts, the dec�mal po�nt can also be
selected.

Sett�ng s�gn

� Long press M-Key to save (access) the parameter.
� Press Z-Key to g�ve up and ex�t sett�ngs. Return to the prev�ous

menu or return to the operat�ng mode.

6.4 Local Conf�gurat�on Funct�on 

6.4.1 Bas�c Funct�on (No Password) 
Menu Sett�ng method Notes
Contrast Select 1~5
Protect�on Select ON / OFF
M�n Alarm(%) Data Input Set low alarm value. Un�t: %
Max Alarm(%) Data Input Set h�gh alarm value. Un�t: %
MeterS�ze Read Only V�ew meter s�ze sett�ng.
Flow mode Select L�qu�d Qv：L�qu�d volume

L�qu�d Qm：L�qu�d mass
Gas Qv：Gas volume
Gas Qm：Gas mass
Steam Qv：Steam volume
Steam(P/T)：Steam mass
Sat_Steam(T) ： Saturated steam mass (temperature 
compensat�on)

Range 100%

200.000

Range 100%
200.000

Range 100%
+200.000

Range 100%
+400.000
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Sat_Steam(P) ： Saturated steam mass(pressure 
compensat�on)

Un�t-Qv
Un�t-Qm

Select Volume un�ts supported:
Nm3/h，Nm3/m，Nm3/s，
l/s，l/m，l/h，
m3/s，m3/m，m3/h，m3/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 un�ts supported :
g/s ，g/m，g/h，
kg/s，kg/m，kg/h，kg/d，
t/m，t/h，t/d，
lb/h，lb/d

Note: Totalizer �ow’s unit based on the �ow unit.

Range 100% Data Input Set the Qmax value for selected flow mode (= 20 mA)
Dens�ty (kg/ m3)
Dens�ty (g/c m3)

Data Input Set Gas dens�ty (un�t: Kg/m3)
Set L�qu�d dens�ty (un�t: g/cm3) 

Gauge Pre.(Kpa) Data Input Use for gas or steam measure. Un�t: kpa. 
Temperature (� ) Data Input Use for gas or steam measure. Un�t: � .
PV Cutoff (%) Data Input Range: 0% ~ 20%
Damp�ng Data Input Range: 0 ~ 64S
D�sp. Po�nt Select Set the f�rst l�ne d�splay po�nt, can be 0,1,2, 3.
D�splay Mode Select Set d�splay mode.
Total�zer reset Select When Lcd d�splay ‘ Yes’ , long press M-Key to reset the 

total�zer and overflow counter. 
Number of total�zer 
overflows

Read Only D�splay of the number of total�zer overflows; 
1 overflow = 10,000,000

K-Factor Read Only V�ew the k-Factor.

6.4.2 Advanced Funct�on (Password Protect�on) 
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, v�ew 11~ 13 menu。
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Input ****111, preset total。
Input ****721, set temperature sensor tr�m data.
Input ****741, set pressure sensor tr�m data.

S�gnal status [51] Read Only LCD d�splay：
450.00         Th�s �s the PGA ga�n.
CH2 – A       CH2 �s s�gnal channel.

A means 10, �t �s s�gnal ampl�tude, �t must be greater 
than 9.

Meter s�ze [52] Select Opt�ons：
15mm，20mm，25mm，32mm，40mm，50mm，65mm，
80mm，100mm，125mm，150mm，200mm，250mm，
300mm，350mm，400mm，450mm，500mm，600mm;
Note:
1) LCD d�splay DN15, means meter s�ze �s 15mm.
2) If you change the meter s�ze, you must re-set from

53 to 56.
Flu�d Type [53] Select Opt�ons：Gas, or L�qu�d.

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

Low Flow L�m�t [54] Data Input Accord�ng to the meter s�ze and measur�ng med�a, set the 
correspond�ng low l�m�t of the flow.
The un�t of ‘ Low Flow L�m�t’ �s f�xed as m3/h.
The actual measurement of the lower l�m�t of about 50% 
of ‘ Low Flow L�m�t’ .

H�gh Flow L�m�t [55] Data Input The ‘H�gh Flow L�m�t’ defaults to 10 t�mes the ‘ Low Flow 
L�m�t’ , the actual measurement of the upper l�m�t of 2 
t�mes the set value.
The un�t of ‘ H�gh Flow L�m�t’ �s f�xed as m3/h.
When the actual requ�red range rat�o exceeds 20: 1, you 
can manually mod�fy the ‘ H�gh Flow L�m�t’ .

Max AMP. [56] Data Input Between 200 and 600 suggested. Typ�cally about 300.
k-Factor [57] Data Input Set average cal�brat�on k-Factor
Pulse Factor Un�t [58] Select Opt�ons：m3, N m3, t, kg, Scf, cf, USG, UKG, bbl, lb.
Pulse factor [59] Data Input Set the number of output pulses correspond�ng to one

‘ Pulse Factor Un�t’ .
Note: If you want to output the or�g�nal pulse, set 
‘ K-factor [57]’ and ‘ Pulse factor [59]’ to the same 
value, and ‘ Pulse Factor Un�t [58]’ must set to m3.

[60]
K-Factor Tr�m F�
K-Factor Tr�m Y�

Data Input F�ve-po�nt K-Factor correct�on.
Where F� �s the reference frequency, Y� �s the 
correct�on coeff�c�ent K. �=1,2,3,4,5.

[61] Data Input The reference frequency value of the f�ve-po�nt correct�on 
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Frequency Factor �s mult�pl�ed by the Frequency Factor, and then the new 
reference frequency value of the correct�on po�nt �s 
obta�ned.
Normally, th�s value should be 1.
When cal�brated w�th water, for gas measurements, you 
can set the coeff�c�ent so that the f�ve-po�nt correct�on 
factor rema�ns �n effect.

[62]
Channel sett�ngs

Select There are CH_1, CH_2, CH_3 three opt�ons。
CH_3 ga�n max�mum
CH_1 ga�n m�n�mum
Note：
CH2 generally used for l�qu�d measurement, wh�ch 
corresponds to the conf�gurat�on software, select X1 and
X2.
CH_3 generally used for gas measurement, wh�ch 
corresponds to the conf�gurat�on software, select X1, X2
and X3.

[63]
Work  mode sett�ngs

Select There are F_1, F_2, F_3, F_4 four opt�ons.
F_1: Ant�-v�brat�on Mode
F_2: Normal Mode
F_3: Turb�ne Mode
F_4: Test Mode

Note：
Generally choose F_2.

[40]
Tr�m 4mA 

Steps：
1. Long press M-Key, enter tr�m;
2. Short press M-key to decrease current. Press S-Key to

�ncrease current. Stepp�ng �s 16 m�croamperes.
3. Long press M-Key to save new tr�m value. Or press

Z-Key to ex�t w�thout sav�ng.

[41] .
Tr�m 20mA

[70]
Temp. Measure

Select Temperature acqu�s�t�on mode sett�ng.
Opt�ons：Manual, or Auto.
Manual: Temperature uses the �nput reference value. 
Auto: Temperature �s automat�c acqu�s�t�on, should be use 
external Pt1000 or Pt100.

[71]
Pressure Measure

Select Pressure acqu�s�t�on mode sett�ng.
Opt�ons：Manual, or Auto.
Manual: Pressure uses the �nput reference value. 
Auto: Pressure �s automat�c acqu�s�t�on, should be use 
external s�l�con pressure sensor.

[72]
Temperature low tr�m

Data Input Enter the lower cal�brat�on res�stor value. un�t: ohm.
Use standard res�stance as �nput.
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For example: 1000 for Pt1000, or 100 for Pt100.
[73]
Temperature h�gh tr�m

Data Input Enter the h�gh cal�brat�on res�stor value, un�t: ohm.
Use standard res�stance as �nput
For example:2500 for Pt1000, or 250 for Pt100.

[74]
Pressure low tr�m

Data Input Enter the cal�brat�on reference pressure value, un�t �s Kpa
Apply the standard pressure to the sensor.
For example: 0 Kpa

[75]
Pressure h�gh tr�m

Data Input Enter the cal�brat�on reference pressure value, un�t �s Kpa
Apply the standard pressure to the sensor.
For example: 1000 Kpa

[76]
Pre. Cutoff

Data Input Set the low pressure cutoff value. Un�t �s Kpa.
If the measured pressure value �s less than ‘ Pre. Cuto�’ ,

the pressure w�ll be set to 0kpa. 
[77]
Set Pre. B�as

Data Input Set the pressure b�as value. Un�t �s Kpa.
Enter the current actual pressure value to ach�eve b�as.
The pressure w�ll be set to �nput value.

[38]
M�n Pre. (Kpa)

Data Input Th�s parameter �s only used for steam mass measurement.
In the steam mass measurement mode, �f the pressure �s 
less than the set ‘m�n�mum pressure value’ when the 
pressure compensat�on �s act�vated, the flow w�ll 
automat�cally return to zero.

[39]
M�n Temp. (� )

Data Input Th�s parameter �s only used for steam mass measurement.
In the steam mass measurement mode, �f the temperature 
is less than the set ‘m�n�mum temperature value’ when the 
temperature compensat�on �s act�vated, the flow w�ll 
automat�cally return to zero.

[11]
Vers�on

Read Only To v�ew the embedded software vers�on.

[12]
Max Frequency

Read Only The �nternal convers�on frequency value corresponds to 
the ‘ H�gh Flow L�m�t’ .

[13]
M�n Frequency

Read Only The �nternal convers�on frequency value corresponds to 
the ‘ Low Flow L�m�t’ .

[111]
Total Preset

Used to d�rectly set the current total flow value.

[721]
Temp. Data X0;
Temp. Data Y0;
Temp. Data X1;
Temp. Data Y1;

Data Input You can d�rectly v�ew and mod�fy the temperature sensor 
cal�brat�on values.
Temp. Data X0 and Temp. Data X1 are �nternal ADC 
measurements.
Temp. Data Y0[73] and Temp. Data Y1[74] are the �nput 
cal�brat�on value.

[741] Data Input You can d�rectly v�ew and mod�fy the pressure sensor 
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Pre. Data X0;
Pre. Data Y0;
Pre. Data X1;
Pre. Data Y1;

cal�brat�on values.
Pre. Data X0 and Pre. Data X1 are �nternal ADC 
measurements.
Pre. Data Y0[75] and Pre. Data Y1[76] are the �nput 
cal�brat�on value.

Spec�al Note：
Low Flow L�m�t, H�gh Flow L�m�t, max�mum ga�n and average cal�brat�on K- Factor should be reset，�f 

meter s�ze or flu�d type changed. These parameters are very �mportant for vortex flowmeter good work�ng, 
please carefully set accord�ng to the actual appl�cat�on.

6.5 Total�zer Flow Un�t Table 
Totalizer �ow‘s unit is determined according to the �ow unit.

Flow Un�t Total�zer Flow Un�t
Nm3/h，Nm3/m，Nm3/s Nm3

m3/d，m3/h，m3/m，m3/s m3

l/h，l/m，l/s L
Scf/s，Scf/m，Scf/h， Scf
cf/s，cf/m，cf/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
lb/h，lb/d lb

7 Parameter Descr�pt�on 

7.1 K- Factor 
The average k-Factor value shown �n the d�splay must be the same as the value on the pr�mary tag on the 

flowmeter pr�mary. 

7.2 F�ve-po�nt L�near�ty Correct�on 
The actual k-Factor of vortex flowmeter �s d�fferent �n low flowrates and h�gh flowrates. In order to 

�mprove the accuracy of vortex flowmeter, �t prov�des 2 to 5 po�nts k-Factor correct�on.
For example, for D = 80mm, measur�ng med�um �s l�qu�d, the real k-Factor �n d�fferent flowrates as

follows:
<20 Hz 40 80 > 100
2200 2100 2100 2000

Then we can choose 4-po�nts cal�brated, set k-Factor 2100. Enter the cal�brat�on data as follows:
Frequency k-Factor coeff�c�ent 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 Descr�pt�on 
There are two ways to set the pulse factor v�a HART-CONFIG Tool. 
1. Set the number of pulses output every one un�t [58] total flow.
2. Set a pulse corresponds to how many of one un�t [58] total flow.
The output pulses are based on the flow value after f�ve-po�nt K-Factor correct�on. That w�ll get h�gher 

accuracy than us�ng the or�g�nal pulses.
The local adjustment menu [59] �s used to set the output pulse number correspond�ng to 1 un�t [58] total 

flow. 

7.4 Output Or�g�nal Pulses Descr�pt�on 
If you need the flowmeter outputs or�g�nal pulses, follow the follow�ng steps: 

1. Set the K- Factor and the Pulse Factor equal. That �s the value of local adjustment menu 57 and 59
equal. And set the pulse factor un�t to m3.

2. Cancel the F�ve-po�nt l�near�ty correct�on v�a HART-CONFIG Tool. Or enter the local adjustment
menu 60 to set all of correct�on coeff�c�ent K equal 1.0.

Then the flowmeter output pulse frequency equals to the or�g�nal pulse frequency. 

7.5 Temperature and Pressure Compensat�on 

7.5.1 Precond�t�on 
The pressure sensor should be br�dge type sensors and the temperature sensor should be Pt1000
User �nput reference pressure should be gauge pressure, and the un�t must be kpa. Absolute pressure and 

gauge pressure relat�onsh�p: Absolute pressure = gauge pressure + 101.325kPa. 
User should �nput the reference res�stor when tr�m the temperature sensor. 

7.5.2 Pressure Sensor Tr�m 
If you want tr�m the pressure sensor, please check the flow mode and pressure acqu�s�t�on mode sett�ng.
If you want tr�m the pressure sensor, please check the flow mode and pressure acqu�s�t�on mode sett�ng.

Menu Sett�ng 
Flow mode Set one of the follow�ng：(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 compensat�on)

[71]
Pressure Measure

Pressure acqu�s�t�on mode sett�ng
Auto: Start automat�c measurement of external pressure.
External pressure sensor requ�red

It prov�des two po�nts cal�brat�on for the pressure sensor. If use HART-CONFIG Tool, please enter �nto 
‘ Advanced Features’ -> ‘ Temperature and Pressure Sensors’ to tr�m the sensor. 

You can also tr�m the sensor v�a local adjustment menu ‘ Pressure low tr�m ‘ [74] and ‘Pressure h�gh tr�m
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‘ [75]: 
1. Set flow mode and pressure acqu�s�t�on mode.
2. Apply zero pressure to the sensor, enter �nto menu ‘ Pressure low tr�m ‘ [74], �nput the reference

pressure(gauge pressure, un�t kpa) to tr�m zero.
3. Apply full pressure to the sensor, enter �nto menu ‘ Pressure h�gh tr�m ‘ [75], �nput the reference

pressure(gauge pressure, un�t kpa) to tr�m full.

Note: ‘Pressure low tr�m’ and ‘Pressure full tr�m’ should be calibrated together to ensure that the 
measured pressure �s correct.

It should be noted that the pressure measurement cycle �s approx�mately 4 seconds. The 
cal�brat�on should be performed after the �nput pressure has stab�l�zed for more than 10 seconds. 

7.5.3 Low pressure cutoff value 
If the pressure measurement �s close to 0Kpa, but �t �s not stable, for example, var�ed between -0.01 and 

0.01kPa. You can set ‘ Low pressure cuto� value’to adjust the pressure measurement to 0Kpa. 
If the measured pressure value is less than ‘Low pressure cuto� value’, �t w�ll set to be 0kpa. 

7.5.4 Pressure b�as sett�ngs 
If there �s a f�xed pressure dev�at�on, for example, the actual pressure value �s 10 Kpa and the measured 

pressure value �s 9.8 Kpa. You can perform ‘Set Pre. Bias [7 7]’ , and enter 10(Kpa) to remove th�s error. 
Enter the current actual pressure value, to ach�eve b�as. 

7.5.5 Temperature Sensor Tr�m 
If you want tr�m the temperature sensor, please check the flow mode and temperature acqu�s�t�on mode 

sett�ng.
Menu Sett�ng 
Flow mode Set one of the follow�ng: (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 compensat�on)

[70]
Temperature Measure

Temperature acqu�s�t�on mode sett�ng
Auto: Start automat�c measurement of external temperature.
External temperature sensor Pt1000 or Pt100 requ�red

It prov�des two po�nts cal�brat�on for the temperature sensor. We recommend use 1000ohm and 
2500ohm, or 100ohm and 2500ohm (for PT100) res�stors for tr�m. If use HART-CONFIG Tool, please enter 
�nto ‘ Advanced Features’ -> ‘ Temperature and Pressure Sensors’ to tr�m the sensor.

You can also tr�m the sensor v�a local adjustment menu ‘ Temperature low tr�m ‘ [72] and ‘Temperature 
h�gh tr�m ‘ [73]:

1. Set flow mode and temperature acqu�s�t�on mode.
2. Apply lower res�stor, such as 1000ohm, enter �nto menu ‘ Temperature low tr�m ‘ [72], �nput the

reference res�stor value(1000) to tr�m..
3. Apply h�gher res�stor, such as 2500ohm, enter �nto menu ‘ Temperature h�gh tr�m ‘ [73], �nput the

reference res�stor value(2500) to tr�m.
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7.6 Measurement Mode Setup Instruct�ons 

7.6.1 Gas Qv  

A: Measure Work�ng State Volume 
Dens�ty:  Set to the dens�ty at 20 � (not used for comput�ng) 
Gauge Pre.(Kpa): 0.0KPa  ‘Change does not a�ect the measurement’
Gas Tem (� ):  20� ‘Change does not a�ect the measurement’

B: Measure Standard State Volume(20� )
Dens�ty:    Set to the dens�ty at 20 � (not used for comput�ng) 
Gauge Pre.(Kpa): Input work�ng state pressure (Gauge pressure). If the temperature and pressure 

compensat�on c�rcu�t board �s used and set to Pressure automat�c acqu�s�t�on, use 
real-t�me pressure 

Tem (� ):  Input work�ng state temperature. If the temperature and pressure compensat�on 
c�rcu�t board �s used and set to Temperature automat�c acqu�s�t�on, use real-t�me 
temperature 

7.6.2 Gas Qm 

A: Current Actual Dens�ty �s Known (the state trans�t�on factor �s 1) 
Dens�ty:   Set to the current actual dens�ty. 
Gauge Pre.(Kpa):  0.0KPa  (Not allowed to change) 'changes affect the measurement' 
Temperature (� ):  20� (Not allowed to change) 'changes affect the measurement'

B: Standard State Dens�ty �s Known (state trans�t�on calculat�on �s requ�red) 
Dens�ty:   Set to the standard state dens�ty. (0 KPa gauge pressure, 20 ° C) 
Gauge Pre.(Kpa): Input work�ng state pressure. If the temperature and pressure compensat�on c�rcu�t 

board �s used and set to Pressure automat�c acqu�s�t�on, use real-t�me pressure. 
Temperature (� ): Input work�ng state temperature. If the temperature and pressure compensat�on 

c�rcu�t board �s used and set to Temperature automat�c acqu�s�t�on, use real-t�me 
temperature. 

7.6.3 L�qu�d Qv 
Dens�ty: Set to 1.0 or the current actual dens�ty. (Not used for comput�ng) 

7.6.4 L�qu�d Qm 
Dens�ty: Set to the current actual dens�ty. 

7.6.5 Steam Qv 
Dens�ty: Set to 1.205 or the current actual dens�ty. (Not used for comput�ng) 
Gauge Pre.(Kpa):  0.0KPa ‘Not used for computing’
Temperature (� ):  20� ‘Not used for computing’
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7.6.6 Steam Mass 

A: Steam(P/T): (Temperature and Pressure Compensat�on) 
If the external temperature sensor or pressure sensor fa�ls, calculate the steam dens�ty accord�ng to 

the �nput temperature or pressure 
Dens�ty:    Not used for comput�ng  
Gauge Pre.(Kpa):  Input work�ng state pressure. If the temperature and pressure compensat�on c�rcu�t  

board �s used and set to Pressure automat�c acqu�s�t�on, use real-t�me pressure,  
Temperature (� ): Input work�ng state temperature. If the temperature and pressure compensat�on 

c�rcu�t board �s used and set to Temperature automat�c acqu�s�t�on, use real-t�me 
temperature   

B: Sat_Steam(T): Saturated Vapor(Temperature Compensat�on) 
If the external temperature sensor fa�ls or the temperature sensor �s not connected, the steam 

dens�ty �s calculated accord�ng to the �nput temperature. 
Dens�ty:  Not used for comput�ng. 
Gauge Pre.(Kpa):  Not used for comput�ng. 
Temperature (� ): Input work�ng state temperature. If the temperature and pressure 

compensat�on c�rcu�t board �s used and set to Temperature automat�c 
acqu�s�t�on, use real-t�me temperature 

C: Sat_Steam(P): Saturated Vapor(Pressure Compensat�on) 
If the external pressure sensor fa�ls or the pressure sensor �s not connected, the steam dens�ty �s 

calculated accord�ng to the �nput pressure. 
Dens�ty:  Not used for comput�ng. 
Gauge Pre.(Kpa):  Input work�ng state pressure. If the temperature and pressure compensat�on 

c�rcu�t board �s used and set to Pressure automat�c acqu�s�t�on, use real-t�me 
pressure. 

Temperature ( °C):  Not used for comput�ng.
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7.6.6 Steam Mass 

A: Steam(P/T): (Temperature and Pressure Compensat�on) 
If the external temperature sensor or pressure sensor fa�ls, calculate the steam dens�ty accord�ng to 

the �nput temperature or pressure 
Dens�ty:    Not used for comput�ng  
Gauge Pre.(Kpa):  Input work�ng state pressure. If the temperature and pressure compensat�on c�rcu�t  

board �s used and set to Pressure automat�c acqu�s�t�on, use real-t�me pressure,  
Temperature (� ): Input work�ng state temperature. If the temperature and pressure compensat�on 

c�rcu�t board �s used and set to Temperature automat�c acqu�s�t�on, use real-t�me 
temperature   

B: Sat_Steam(T): Saturated Vapor(Temperature Compensat�on) 
If the external temperature sensor fa�ls or the temperature sensor �s not connected, the steam 

dens�ty �s calculated accord�ng to the �nput temperature. 
Dens�ty:  Not used for comput�ng. 
Gauge Pre.(Kpa):  Not used for comput�ng. 
Temperature (� ): Input work�ng state temperature. If the temperature and pressure 

compensat�on c�rcu�t board �s used and set to Temperature automat�c 
acqu�s�t�on, use real-t�me temperature 

C: Sat_Steam(P): Saturated Vapor(Pressure Compensat�on) 
If the external pressure sensor fa�ls or the pressure sensor �s not connected, the steam dens�ty �s 

calculated accord�ng to the �nput pressure. 
Dens�ty:  Not used for comput�ng. 
Gauge Pre.(Kpa):  Input work�ng state pressure. If the temperature and pressure compensat�on 

c�rcu�t board �s used and set to Pressure automat�c acqu�s�t�on, use real-t�me 
pressure. 

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

Sandw�ch Type Connect�on D�mens�ons

Flanged Type Connect�on D�mens�ons
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7.7 TECHNICAL DRAWING / INSTALLATION INFORMATION /
MEASUREMENT INTERVALS

For accurate and prec�se measurements �n l�qu�d flu�ds, prevent the format�on of a�r bubbles �n the p�pe.
A�r bubbles �n the l�ne cause erroneous measurements.

TRUE

TRUE

TRUE

TRUE FALSE

FALSE
FALSE

FALSE

Valve

P�pe Connect�on Type

Concentr�c Shr�nk P�pe

90° Elbow

90° Double Elbow (D�fferent Plane)

Valve (Half Open)

90° Double Elbow (Same Plane)

Valve (Full Open)

Concentr�c Expand�ng P�pe

Stra�ght D�stance

Log�n Ex�t

*The �nstallat�on of the flow meter must be before the valve.
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7.7 TECHNICAL DRAWING / INSTALLATION INFORMATION /
MEASUREMENT INTERVALS

MEASURABLE FLOW RANGE ACCORDING TO PRODUCT DIAMETER AND FLUID

FLOW CHANGE TABLE ACCORDING TO SATURATED STEAM PRESSURE

L�qu�d Gas Steam

Measurable Flow Values  (kg(h)
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