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1 General

Every VFMG60 vortex flowmeter will be carefully inspected before delivered to users.
Please carefully check if there is any damage on the package and product when you received them
Please check if the package contains all the accessories according to 1.2 or your purchase order.

Please make sure the person in charge of this device has carefully read this manual and understand its
descriptions.

1.1 Model Number and General Specification

Please check if the model number and specifications on the name plate match your requirement on the
purchase order.

Please kindly record the model number and instrument ID code, which will be required if you need and
service or support from us.

1.2 Packing List

When you received the package, please check if it contains the items as below:

VEM60 vortex flowmeter x1

User’s manual x1

Calibration certificate x1

Quality certificate x1

Cable (For remote type only, length according to customer’s requirement)
Counter flanges (For wafer type, or for flange type when customer required so)
Screws and bolt (For wafer type, or for flange type when customer required so)

1.3 Storage
If the product needs to be stored for a long period before use, please be aware of below:
(1) The product should be kept in the origin package and same as it was when received.
(2) Please store the product in a proper location according to the requirements below:
Not in a uncovered field.
Not in a location where could have great vibration.
Please keep the enclosure of the meter closed.

The ambient temperature, atmospheric pressure and humidity should be:

Temperature: -20~+60°C ; RH: 5%~99% ; Pressure: 86~106Kpa
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.Hlazardous Area Installation
Our vortex flowmeter can be installed in hazardous area according to the approval below:
Ex d IICT3 (NEPSI)

1.5 Measuring principle

Vortex flowmeter measures the flow by sensing the vortices in the flow according to “Karman Vortex
Street”. When put a shedder in the path of flow, vortices are alternately shed on each side (see picture
1.2)

Picture 1.1 Von Karman vortices

The frequency of vortices (f) is in direct ratio with velocity of flow (v) and in inverse ratio with width
of obstacle (d).

f=St*v/d (formula 1)
v=fd/St (formula 2)

St is Strouhal Number, is a dimensionless constant related to shape of the shedder, which can be get by
testing. St is Strouhal Number, is a dimensionless constant related to shape of the shedder, which can
be get by test.

Because d and St is constant, flow velocity (v) and average velocity (v0) also have certain relationship
(v0=v/(1-1.25d/D)), so, you could get vO by having the frequency of vortices shedding (f), and then get
the mass flow. The ration between quantity of vortex in a certain period and the volume of the flow
pass by is called coefficient of the instrument (K)

K=N/V (formula 3)

VFMG60 series digital vortex flowmeter is designed to provide most reliable performance. This series of
vortex flowmeter is designed on PA60 platform. Every part utilized is universal for all VFM60 series
products. The circuit boards use signal isolation and self-diagnose technology. VFM60 series utilize
spectrum analyzing signal process technology, which ensured lower under measuring limit and better
turn down ratio. The enhanced version uses unique dual-sensor design and vibration signal analyzing
technology to improve its anti-vibration capability and provide with more stable reading. VFM60 also
has density calculation function as option, which means it can calculate the density and measure mass
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F Vortex Flowmeter
ow rate of air/saturated steam/superheated steam without secondary device. It also has AGA-NX-19
and AGA-8 algorithm to measure natural gas directly.

2 Installation

2.1 Find Most Suitable Location

(1) Ambient temperature

Please avoid installing the flowmeter at a location where temperature could dramatically changes.
If the meter is under heavy heat radiation, please implement effective heat insulation and venting
method.

(2) Atmosphere

Please do not install the meter at a location where the atmosphere contains a high level of
corrosive substance. If can not install the meter at a better location, please make sure there is enough
venting.

(3) Vibration

The meter should not be installed at a location where could have strong vibration. If the mounting
pipeline could have heavy vibration, the pipe line should be hold steady by some support racks.

(4) Caution

(a) All screws and bolts should be tightened.

(b) Make sure there is not leakage point on the connection.

(c) The process pressure should not be higher than the meter’s rated pressure.

(d) Once the meter is under pressure, please do not screw the bolts and screws.

2.2 Requirement on straight pipe line

Standard 2 g >

‘ 15xD oxD

Down sized ( H - H

15xD SxD
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High temperature

vortex flowmeter

When temperature over 160°C/320°F, pls add a thermal insulation layer
to the pipeline according to the thermal insulation guidelines to prevent
the temperature of the sensor and circuit part from exceeding +80°C
+176°F.

The insulation layer should not cover the support rods.

The insulation layer @) can only extend up to the positions marked (@,
@), and ) in the figure below.

@ The maximum thickness of The maximum height of

the insulation layer cannot

)

the insulation layer cannot

exceed this limit exceed this limit

R R R R R RERETRTEN
ity
B R T

S

R TL LR LR LR LRI
':::..o...o.c,o.c,..o'..o.c,o.c,o.o'..o.c,:

AL

insulation | —C " gl e~ ~— ~— °
instructions s a
@ the insulation layer cannot
exceed this limit
@ is the maximum position of the insulation layer @ on the support
rod, which must not be exceeded.
@ is the maximum position of the insulation layer @ of the
temperature bend locking nut, which must not be exceeded.
® is the maximum position of the insulation layer @ at the bend of the
pressure bend, which must not be exceeded.
@ is the insulation layer.
Valve in
downstream S - ; ’ S

oxD

Valve in upstream

2oxD o
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Pressure
sensor:2~7D
downstream of

flowmeter

Temperature
sensor: 1~2D
downstream of

pressure sensor

Pressure Temperature
EEELEM\-‘EHLEM\
) = 5
L= ) | W Eud = 11

Roots blower or
piston blower or air
compressor in

upstream

Wrong PD—Q
Rouots blower or piston
blower or air compressor _UP sized

J pipe
Correct h K

ofifice
plate

X

i
e

Roots blower or piston blower or air compressor or pump in upstream, could

25+

cause vibration of the fluid itself. To eliminate this vibration, please install a
orifice plate or a up-sized pipe at about 25D upstream the meter. The valve

should be located downstream the flowmeter in this condition

After a piston pump

PiStDﬂ

Qaccumulatnr
é *

|_. 15x0 =

T type pipeline in

upstream

Sxll
Please install a accumulator to reduce the vibration
1 move to here valve (closed)

PN

i

When upstream pipe line is T type the flowmeter and a valve downstream
the meter is shut (see above picture), the fluid will all flow towards direct B,
but the meter may still have reading for it may be detecting the pulsating
pressure. Please move the valve to upstream of the meter to avoid this

situation
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Flange
Gaskets should not / Pipeline
get into the pipeline Sﬁ

Pipe cleaning: If the Vortex flowmeter
pipeline needs to be
cleaned, please use a 1]

substituted pipe to

a=p
replace the flowmeter 1] I

to avoid the meter m

Substituted pipe

being damaged by the

cleaning fluid

Please read the instructions carefully before installation: 2.1 Find Most Suitable Location

2.3 Wafer type

The following is for fixed pipe type. For movable pipe type, ignore steps 1 and 2
Step 1: Calculate the cut pipe width S=A+2B+2C

A: Width of wafer type vortex flowmeter body

B: Thickness of metal spiral wound gasket

C: Thickness of matching flange slot

(Use caliper to measure above, or see Table 1 on page 14 for S size)

flange flowmeter body

. @@0/

metal spiral wound gasket

Step 2: Cut the width S calculated in step 1 at the pipe installation location

-
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Step 3: Place two metal spiral wound gaskets in the flange slots, clamp the vortex flowmeter as

shown in the figure, and fix the flowmeter with matching bolts. Spot weld the matching flange at
the cut to make sure the flange is firm

Be sure to remove the flow meter
after spot welding to prevent hlgh
| temperature from damaging the probe.

Spot welding

Step 4: Remove the vortex flowmeter and metal spiral wound gasket, and fully weld the two
flanges.

Full welding

Step 5: After the welding part cools down, place a matching metal spiral wound gasket on each
side of the flange.

Metal spiral wound gasket

Step 6: Clamp the flowmeter (note that the flow indication direction of the flowmeter is the same

as the direction of the pipeline fluid) and fix the flowmeter with matching bolts.

Matching bolts
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2.4 Flange type

The following is for the fixed pipeline type. For the movable pipeline type, ignore steps 1 and 2
Step 1: Calculate the width of the cut pipeline S=A+2B+2C=L+2C

A: The width of the flange type vortex flowmeter body (including the flanges on both sides)

B: The thickness of the metal spiral wound gasket

C: The thickness of the flange slot welded on the pipeline

(The above is measured with a caliper, or the L size is shown in table 2 on page 14)

flowmeter body
metal spiral wound gasket

Step 3: Place two metal spiral wound gaskets in the flange slots, clamp the vortex flowmeter as
shown in the figure, and fix the flowmeter with fastening bolts. Spot weld the matching flange at

the cut to make sure the flange is firm.
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spot welding

Be sure to remove the flow meter
after spot welding to prevent high
temperature from damaging the probe.

Step 4: Remove the vortex flowmeter and metal spiral wound gasket, and fully weld the two

flanges.

full welding

o

)) Y,

Step 5: After the weld has cooled, place a metal spiral wound gasket on each side of the flange.

metal spiral wound gasket
Step 6: Clamp the flowmeter (note that the flow indication direction of the flowmeter is the same

as the direction of the pipeline fluid) and fix the flowmeter with fastening bolts.

fastening bolts
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\

e — |

557530505 |

-

i

Chart 1 (1.6~-4.0Mpa)

_]gafer:H|)2 Flange type 1.6~

Size S L= A+2B

3= A+2B42C IZ& PN16 PN25 PN40 PNG63 CLASS150 CLASS300 JIST0K JIS20K
15 79 15 170 170 170 189 190 200 156 162
20 79 20 174 174 174 195 200 210 158 166
25 79 25 174 174 174 215 2086 218 166 170
32 79 32 178 178 178 219 210 226 170 176
40 79 40 184 184 184 223 218 232 170 176
50 81 50 184 190 190 223 222 234 174 178
65 85 65 184 198 1988 2356 234 248 182 190
80 83 80 204 220 220 249 244 264 194 206
100 108 100 218 244 244 270 268 286 204 230
125 87 126 249 275 275 315 317 337 233 267
150 86 150 264 304 304 344 332 352 260 300
200 97 200 278 314 330 374 358 378 270 308
250 128 250 314 350 384 424 378 410 304 348
300 134 300 350 378 424 474 424 456 330 382

Note:

1. The following takes the multi-variable vortex flowmeter as an example. The width of the
normal vortex flowmeter is the same as that of the multi-variable vortex flowmeter

2. The following A is the width of the vortex flowmeter body, B is the thickness of the metal spiral
wound gasket, and C is the thickness of the matching flange slot.

3. The following flange type vortex flowmeter does not include the flange size C welded on the
pipe.
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3 Wiring

VFM60 vortex flowmeter has 3 different terminal boards, the five-core terminal board (power
supply + RS485) as shown in Figure 3.1, the twelve-core terminal board (power supply + 4~20mA +
RS485) as shown in Figure 3.2, the remote connection terminal board (for remote type) as shown in
Figure 3.3.

[v+[v-]n RTIRT2RTSH

|
R (N L ) L L

CDIDIEDED
DD TS

Ap+P-[H]FJA]B]

D

Celeeeo

V+V-n A B

Picture 3.1 five-core terminal board Picture 3.2 twelve-core terminal board

(power supply + RS485) (power supply + 4~20mA + RS485)

Picture 3.3 remote connection terminal board
(for remote type)

On above boards, V+ and V- are for power. JL i pulse output terminal. A, B are “+” and “-” for
RS485Modbus communication, I+ and I- are + and — for 3-wire or 4-wire 4~20 mA.RT1, RT2, RT3 are
for separate RTD. P+, P- are for pressure transmitter. VFM60 multi —variable version has built in RTD
and pressure sensor, so clients are not required to wire for temperature or pressure compensation. VIB+
and VIB- are upper probe signal line.VTX+ and VTX- are lower probe signal line.

3.1 Shell grounding and elimination of interference

In VEM60 digital vortex flowmeter the power supply of signal processing circuit is transferred
from outside power supply by an isolation type DC-DC transmitter with advanced grounding
technology. The field frequency interference can be isolated well.

When using this product, the “V-" of power supplier should not be connected with the ground.
When this product is used in an environment with strong interference, the shell should be connected
with earth through cable, so the interference can be eliminated.
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3.2 Requirements for wiring

1) Don’t conduct wiring when on an explosive environment.

2) Please open the rear cover first, then inert the cable into back zone of housing through the
water-proof cable gland.

3) Conduct wiring according to 3.3, 3.4 and 3.5.

4) If possible, please conduct the wiring according to picture 3.4 to avoid the water get into the housing
through the cable.

Waterproof connector

stuffy cover

/

keep the cables vertically

downward after wiring

Picture 3.4 wiring

3.3 Wiring for 5-terminal board (power supply+RS485)

3.3.1 Wiring for 3 wire pulse output

3-wire pulse output require a power source of 13.5~42VDC. VFM use a current pulse output with
50% duty ratio. If the pulse receive instrument require voltage pulse, the pull-up resistor between the
pulse and the power supply is 1.5K and power consumption should be no less than 3W. Please
reference to picture 3.3.1 picture below for 3-wire pulse output wiring

Pulse
Calculator-P_C
24Vde T+ U H

olele@@@ o]
V+V-nN A B

Picture 3.3.1: 3-wire pulse output wiring
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3.3.2 Wiring for 2 wire HART @4~20mA

When there is not temperate and pressure compensation and the power source is 24VDC, the max
load for 4~20mA analog is 500ohms. And when there is temperate and pressure compensation and
the power source is 24VDC, the max load for 4~20mA analog is 400ohms. When using a HART
communicator, please add a 250ohms load resistor

e
|O|@|@|®|@|@IOU

Vi V— JL A B

Picture 3.3.2 Wiring for 2 wire HART@4~20mA

3.3.3 Wiring for RS485

13.5~42V0C

O—1GND

RS485

Picture 3.3.3 Wiring for RS485

3.4 Wiring for 12-terminal board(power+4~20mA+RS485)

3.4.1 Wiring for 3 wire pulse output

3-wire pulse output require a power source of 13.5~42VDC. VFM use a current pulse output with
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50% duty ratio. If the pulse receive instrument require voltage pulse, the pull-up resistor between the

pulse and the power supply is 1.5K, and power consumption should be no less than 3W.

Il
pulse 1
calculator :iD

24V DC T

\r] JL{RT1_RT2 RT3

Ol@@e@@@[o]
Eoggggas

Picture 3.4.1: 3-wire pulse output wiring

3.4.2 Wiring for 4 wire 4~20mA

s ] 24vDC
=

4~20mA
Receiver

24VDC

Picture 3.4.2: Wiring for 4-wire 4~20mA

3.4.3 Wiring for 4 wire HART @4~20mA
When power source is 24VDC, the max load for 4~20mA analog is 500ohms.
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£
. ] 4V DC

Picture 3.4.3: Wiring for 4-wire HART@4~20mA

3.4.4 Wiring for RS485

C 135~42V00
'JND

ground terminal
S
T & \

AN
°v+ v— L RT1IRTZ AT O\

| IDIE |B[B[B[DB[O]

Qﬁ@@l@leéao/
P+ P— I+ |- |

Picture 3.4.4: Wiring for RS485

shielding

g0 RS485
AC]
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. iring for remote type

Connect VIB+ and VIB- on the terminal board to the upper probe signal line, and connect VI X+

and VTX- to the lower probe signal line.

- — cable

S e v AN
VIB+ @®lve: | = \I g VIB+ 1N
ViB- D|vie- D ] | i VB 1D
VTX— Dlvrx{P \ / } SAES (o)
: = e | WTH+
VTX+ (D] Vx4 7 % Shielding 1D

D) eram|B ' ! @C
sensor = . shielding i earth

stuff cover terminal board SPAnEmittar
Picture 3.5 Wiring for remote type
4 Display

VFM60 digital vortex flowmeter provide local display and setting, can display several variables
on the local multi-functional LCD display. The convertor also has 3 buttons so clients can do setting on
it.

4.1 Instruction of multi-functional LCD display

VFM60 digital vortex flowmeter has a display to indicate “Frequency” “Flow rate” “Total flow”.
The VFM60 multi-variable version or a standard VFM60 working with RTD and pressure transmitter
can also indicate other variables such as “Temperature” “Pressure” “Density” “Mass flow” etc. Please

ooooo
LT (-

tkdNm?L/h/min/s

Total flow .-f
Temperature /;Eﬁg
Pressure 'ﬂc Lower row

_,jysnm KPatkONmAL. x1000

Frequency

Picture 4.1 LCD display
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The LCD display has 2 areas to display the content, the upper row, the lower row. The upper
row displays the flow rate/mass flow/standard flow rate. Below the upper row shows the unit of the

variable displayed in upper row.

The lower row display indicates other variables, such as frequency/ pressure/ temperature/ density/
total flow/ velocity. And below the lower row shows the unit of the variable displayed in lower row.

Please reference to picture 4.2 for display

/
{

/
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N’
J(
SN

Nt 18
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3
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Ne 7
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Nt Y
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Picture 4.2 Flow rate and total flow

VFM60 multi-variable version or normal version with temperature and pressure compensation, can
calculate and display the mass flow of steam, both saturated steam and superheated steam. Please

reference to picture 4.3 for mass flow rate displaying.

Y
LILL,

TOTAL '- ' '

.

Picture 4.3 Mass flow and total flow of steam displaying

VFM60 multi-variable version or normal version with temperature and pressure compensation can
display variables such as temperature/ pressure/ density. Use the switch button to switch to next
variable and it will display for 30 seconds.

Please reference to picture 4.4 as a sample of temperature displaying. You can also keep the lower
row consistently display a variable by setting. The default variable displayed in lower row is total flow.
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Picture 4.4 lower row is displaying temperature

You can also set the lower row to display several variables in circular turn.

4.2 Unit of the variable displayed

The variables that can be displayed in lower row and their units that can be displayed are as the chart

4.1 below.
Subject Variable Unit Circular display code
TOTAL
Total flow Nm® ,m 3 ,L.kgort 01
TEMP Temperature °C 02
PRESS Pressure MPa or kPa 03
FREQ Frequency Hz 04
DENS . 3
Density Kg/ M 05

Chart 4.1 The displayed units

Remark: Clients can select
4.3 Three button setting

VFMG60 series digital vortex flowmeter has three huttons on the top of the displayer, which are: E
(will be mentioned as “L-R button” below), (will be mentioned as “U-D button” below), ‘J
(will be mentioned as “Enter button” below). Please reference to below picture
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Picture 4.5 buttons

When under working, use “U-D button” to switch the displaying content, use “L-R button” can switch
to the left and right digits of total flow. “Enter button” is to display the entire digits of total flow
directly.

When the flowmeter is under setting mold, the “L-R button” means move to left and right to select the
digit, the “U-D button” means to set the digit to a number, the “Enter button” means “confirm”. All the
“Digital setting” and “Code setting” of VFM series vortex flowmeter is made through these 3 buttons.
Please reference to related article for details

4.4 Total flow displaying

VFM60 can display 9 digits left to decimal point and 3 digits right to it. When the there is more
than six digits, the total flow reading will be displayed in two times. One time displays the right
digits and the other displays the left digits. You can use the “L-R button” to switch between the
right digits and left digits. The left digits will be displayed with a mark of “x1000”. Please

N DTl o

A
k9 /h
TOTAL .: .: .-‘
00 0
k9 x1000

Picture 4.6 Displaying the left digits, a “x1000” mark is displayed

If you want to check the right digits now, please pressure the “L-R button”, the display will be as
picture 4.7 below.
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Picture 4.7 Display the right digits
According to picture 4.6 and 4.7, the total flow is 569864.581 kg.

4.5 Status

VFMG60 series vortex flowmeter has three different statuses as below

Working status
Setting status

Calibration status

When under working status, please follow the instruction in 4.1 to switch the parameter displayed.

When under setting status, you can set the flowmeter, while the flowmeter is still processing, so setting
will not have effect on the measuring. In next chapter, there will be instruction of how to do setting.

The calibration of the flowmeter has been finished in manufacture’s lab before delivery, including
temperature and pressure calibration and the setting of high-limit and low-limit of 4~20mA stimulation
output. Thus, customers do not to set any more.

S Setting

Note: Every VFM60 digital vortex flowmeters has been set according to requirement before
delivery, please do not change setting unless it is necessary and under correct instruction!

VFMG60 series digital vortex flowmeter has digital setting and code setting. Use code setting to set
parameters such as fluid type, compensation type and output signal. Use digital setting to set
parameters related to a number, such as pipe size, flow range, factor.

5.1 Code setting

Under working status, to enter code setting, please hold “Enter button” then press “U-D button” at the
same time. Please reference to picture 5.1.
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Picture 5.1 enter and quit code setting

When in code setting, the first row will display the reference number fo the code setting, and the
lower row will display the contents of this parameter. The digit that is flashing is the digit under
setting. Please reference to picture 5.2, which means C01=02, means fluid type is liquid.

r R

roond
L Ul
ac

- J

Picture 5.2 code setting

When under code setting, now user can use “L-R button” to choose which digit on the displayer
are to be set, and use “R-D button” to switch the digit to 0~9. The first time of pressing “Enter button”
means to set the lower row. Press “Enter button” again to check if the setting is available. If setting is
available, the setting made will be canceled and the display will not flash, then press “L-R button” or
“U-D button” to set again. When display is not flashing, press “Enter button” to save and go to next
setting.

>

If want to quit code setting, same as entering, please hold “Enter button” then press “U-D button’
at the same time.

5.2 Digital setting

Under working status, to enter code setting, please hold “Enter button” then press “L-R button” at the
same time. Please reference to picture 5.3.
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Picture 5.3 Enter or quit digital setting

When in digital setting, the first row will display the reference number of the digital setting, and
the lower row will display the contents of this parameter. The digit that is flashing is the digit under
setting. Please reference to picture 5.4., which means D001=1.60000, max pressure is 1.6 (unit
according to other setting.)
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Picture 5.4 digital setting

When under digital setting, Now, user can use “L-R button” to choose which digit on the displayer
are to be set, and use “R-D button” to switch the digit to 0~9 . The first time of pressing “Enter
button” means to set the lower row. Press “Enter button” again to check if the setting is available. If
setting is available, the setting made will be canceled and the display will not flash, then press “L-R
button” or “U-D button” to set again. When display is not flashing, press “Enter button” to save and
go to next setting.

If want to quit code setting, same as entering, please hold “Enter button” then press “U-D button”
at the same time.

5.3 Setting list

Please check chart 5.1 and 5.2 for code and digital setting address list.
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Chart 5.1 Code setting address

Code setting
Item Code | Description of code
address
00 Steam
01 Fluid 01 Gas
02 Liquid
00 Volume flow display, no  density
compensation
01 Density preset
0 Pressure compensation (for saturated steam
pressure not larger than 20Mpa
03 Temperature compensation (For saturated
steam)
04 Temperature and pressure compensation (For
superheated steam)
02 Density compensation 05 p=A+BP (Pressure compensation)
06 p=A+BT (Temperature compensation)
07 AGA-NX-19 to calculate compressibility
factor
08 Temperature and pressure compensation to
get normal condition flow rate of gas
09 AGA-8 to calculate compressibility factor
10 Air compressor output flow analysis
" Mass flow(Standard volume*standard
density)
01 Pulse (Please reference to D008 for K factor)
02 4~20mA or HART@4~20mA
200-1000HZ frequency output, set what to
05 Output 03
output in C06
04 frequency output for total flow, set factor in
D013
00 Flow rate
4~20mA or 4~20mA@HART or
06 01 Temperature
200-1000Hz output parameter
02 Pressure
07 Damping 01~99 | 1~99 seconds
00~99 | For Modbus
08 Instrument number
00~15 | For Modbus or HART communication
01 1200 no parity 1 stop bit
02 1200 even parity 1 stop bit
09 Baud rate
03 2400 no parity 1 stop bit
04 2400 even parity 1 stop bit
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05 4800 no parity 1 stop bit
06 4800 even parity 1 stop bit
07 9600 no parity 1 stop bit
08 9600 even parity 1 stop bit
09 19200 no parity 1 stop bit
10 19200 even parity 1 stop bit
11 1200 odd parity 1 stop bit
12 2400 odd parity 1 stop bit
13 4800 odd parity 1 stop bit
14 9600 odd parity 1 stop bit
15 19200 odd parity 1 stop bit
16 38400 no parity 1 stop bit
17 38400 even parity 1 stop bit
18 38400 odd parity 1 stop bit
19 57600 no parity 1 stop bit
20 57600 even parity 1 stop bit
21 57600 odd parity 1 stop bit
22 115200 no parity 1 stop bit
23 115200 even parity 1 stop bit
24 115200 odd parity 1 stop bit
00 /s
01 /min

10 Time unit for flow rate
02 /h
03 /day
01 kg

11 Mass unit 02 ton
03 b
01 m3
02 L
03 ft3

12 Volume unit for flow rate
04 US gal
05 UK gal
06 bbl
01 Mpa
02 Kpa
03 Psi
04 Bar

13 Pressure unit
05 Mpa (G)
06 Kpa (G)
07 Psi (G)
08 Bar (G)
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Item Code | Description of code
address
01 °C
14 Temperature unit 02 °F
03 K
00: No right digits for total flow
15 Right digits number for total flow 00~05
01~05: 1~5 right digits for total flow
01 Flow rate
16 1st row display parameter
02 percentage of flow rate to flow range
00 No display
01 Total flow
02 Temperature
17 lower row display parameter
03 Pressure
04 Density
05 Frequency
01 Kg/m3
18 Density unit
02 1b/ft3
00: No right digits for flow rate
19 Decimal of flow rate 00~04
01~04: 1~4 right digits for flow rate
00: No right digits for temperature
20 Decimal of temperature 00~04
01~04: 1~4 right digits for flow rate
00: No right digits for pressure
21 Decimal of pressure 00~04
01~04: 1~4 right digits for pressure
00: circle display off
30 Time space for circle display 00~30 | 1~30: 1~30 seconds between the display of
different parameter
First parameter displayed in circle 00: circle display off
31 ) P Py 00~05 P
display 01~05: see chart 4.1
Last parameter displayed in circle
35 ) 00~05 | Same as above
display
01 LL LH HL HH
38 Sequence of float (under RS485 | 02 HH_HL LH _LL
communication) 03 LH_LL HH HL
04 HL HH LL LH
00 off
47 Password function
01 on
00 Keep the password
48 Set password
01 Change the pass word
00 Working status
49 Spectrum analyzing checking
12 spectrum analyzing checking
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00 Reset total flow to 0
50 Total flow reset
01 Default
55 Times of over total flow 00~99 | For reading only
60 Restore to backup date 06 Restore to backup date
61 Save setting backup 16 Save current setting for backup
Note:

1) If the unit of flow rate is changed or measurement changed from flow rate to mass flow, users can
reset the total flow to 0 or record the current total flow

2) Total flow=(time of over total flow)* (max display of total flow)+(current total flow reading)

Chart 5.2 Digits setting address

Digital setting
Item Code Description of code
address
001 Max pressure [-99999, 999999] Max input/output pressure
002 Min pressure [-99999, 999999] Min input/output pressure
003 Max temperature [-99999, 999999] Max input/output temperature
004 Min temperature [-99999, 999999] Min input/output temperature
When C02=01, the meter will use this
005 Preset density (0, 999999]
density, unit according to setting
K factor according to calibration result, unit
008 K factor (0, 999999] is pulses/Litre.
Flow=3.6*freq/K
009 Max flow rate (0, 999999] unit is same as flow rate, Max/min flow rate
010 Min flow rate [0, 999999] of 4~20mA and 200~1000Hz output
011 Max frequency [0, 999999] Up-limit of frequency (Hz) output
012 Min frequency [0, 999999] Down-limit of frequency (Hz) output
pulse factor for total
013 (0, 999999] used when freq output of total flow
flow
014 Ambient pressure (0, 999999] Unit according to setting
015 Pipe size (0, 999999] unit is mm
021 Cut off small signal [0, 999999] unit is Hz
unitis ° C; for standard flow rate
022 Standard temperature [0, 999999]
calculation
Temperature of air Unitis ° C, for air compressor flow outlet
023 ) [-40, 999999] :
compressor inlet analysis
Pressure of air Unit is Mpa, for air compressor flow outlet
024 _ (0, 999999] .
compressor inlet analysis
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025 Temperature preset | [-99999,999999] Unitis ° C
Resonance frequency
026 ) (0, 999999] For high speed steam measure use
starting frequency
Resonance frequency .
027 ] (0, 999999] For high speed steam measure use
ending frequency
Relative density of For calculation of compressibility factor of
030 [0.55, 0.90]
compressibility factor natural gas
For calculation of compressibility factor of
031 mol% of N2 and H2 [0, 0.1]
natural gas, eg.if 1%, please input 0.01
For calculation of compressibility factor of
032 mol% of CO2 [0, 0.3]
natural gas, eg.if 1%, please input 0.01
MJ/mol, For calculation of compressibility
033 Higher heating value [20, 48]
factor of natural gas

Note:

Max freq output=10KHz, the pulse factor for total flow should be set properly set according to the

current total flow.

5.4 Example of setting

Sample: For vortex flowmeter VFM60, measure gas in DN50 pipe, K factor= 7.802P/L, density preset,
mass flow display unit is kg/h. 4~20mA output with a flow range of 0~4000kg/hr

Address Code |Description
01 01 |gas
Code setting 02 01  |Density preset
05 02  K4~20mA analog output
005 2.0000 | Density=2
008 7. 802 [K factor=7.802 P/L
Digital setting 009 4000 [Flow rate of 20mA
010 0  [Flow rate of 4mA
015 50  [Pipe size=50mm

6 Password

6.1 Turn on the password function

There is no password set in default in a new VFM60 digital vortex flowmeter, users can set a
password following instruction below.
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Enter code setting, set C47=01, confirm and quit then enter the password setting interface as
picture 6.1

SPC
0000

Picture 6.1 Password setting interface

To set a new password, users must input the correct password twice, the password will become
effective only if the both inputs are the same; or users have to input again. If the power is off during a
password setting process, the password will be 2000 as default. When a password becomes effective,
users have to input the correct password before he can set the flowmeter, please reference to picture 6.2.
If users input incorrect password 3 times consistently, the display will come back to normal display

SPI

0000

Picture 6.2 Password input

6.2 Change the password

If a password has been set to a VFM60 vortex flowmeter, users can enter code setting C48=01 to set a
new password. The process of setting is same with 6.1.1.

7 Instruction of RS485 Modbus Communication

7.1 Interface regulation

[J  The communication interface should be RS485, the range of Baud rate should be 1200~115200.
[J  The wiring terminal is “A” and “B”.

[J  The communication should comply with MODBUS-RTU statute.

The combination of a communication signal: Address code - function code — date segment —
CRC calibration code. The distance between two characters should not be longer than one
character, or it will be considered as the beginning of a new message or the end of a old
message. The message is combined with hexadecimal arrays.

[1  Definition of the data: Please reference to the chart 7.1 below.
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Chart 7.1 Address of the displayed data

Register
Usage Nature Data type

address
0~1 Flow rate Read only Float
2~3 Frequency Read only Float
4~5 Reserved Read only Float
6~7 Pressure Read only Float
8~9 Temperature Read only Float
10~11 Density Read only Float
24~25 Total flow Read only Float

The displayable data including flow rate, frequency, pressure, temperature, density and total flow, if the
meter do not have density compensation, then the reading of pressure and temperature will both be 0.
The date of the parameters in above chart can be read by using function code 03 according to the
address above and shifting.

The address of code setting is as below.

Chart 7.2 Address of code setting

Register | Usage Range Nature Data type
1000 Fluid type CO1 1~2 Read only Short
1001 Density compensation C02 0~9 Read Short
1004 Output C05 1~4 Read Short
1005 200~1000 00Hz output parameter C06 1~3 Read Short
1006 Damping C07 1~99 Read Short
1007 Instrument number CO8 Hart (0~15) Read

ModBus (1~99) Short
1008 Baud rate C09 1~24 Read Short
1009 Unit of time C10 0~2 Read Short
1010 Mass unit C11 1~3 Read Short
1011 Volume unit C12 1~5 Read Short
1012 Pressure unit C13 1~4 Read Short
1013 Temperature unit C14 1~3 Read Short
1014 Right digits number for total flow C15 0~5 Read Short
1015 1st row display parameter C16 1~2 Read Short
1016 lower row display parameter C17 0~5 Read Short
1017 Density unit C18 1~2 Read Short
1029 Time space for circle display C30 0~30 Read Short
1030 First parameter displayed in circ le display C31 0~5 Read Short
1031 Second parameter displayed in circle display C32 0~5 Read Short
1032 Third parameter displayed in circle display C33 0~5 Read Short
1033 Fourth parameter displayed in circle display C34 0~5 Read Short
1034 fifth parameter displayed in circle display C35 0~5 Read Short
1035 C36 0~5 Read Short
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1036 C37 0~1 Read Short
1037 Sequence of float C38 1~4 Read Short
1046 Password function C47 0~1 Read Short
1047 Set password C48 0~1 Read Short
1048 Spectrum analyzing checking C49 0~12 Read Short
1049 Total flow reset to 0 C50 0~1 Read Short
1050 Csl 0~99 Read Short
1051 C52 0~0 Read Short
1052 C53 0~0 Read Short
1053 Cs54 0~0 Read Short
1054 Times of over total flow C55 0~99 Read Short
1059 Restore to backup date C60 0~99 Read Short
1060 Save setting backup C61 0~99 Read Short
Users can use function code 04 and 06 to access to the address for code setting above.
Digital setting address is as below
Chart 7.3Address of digital setting
Register Usage Range Nature Data type
2000~2001 D001 Max pressure -le5 ~1e6 Read Float
2002~2003 D002 Min pressure -le5 ~le6 Read Float
2004~2005 D003 Max temperature -le5 ~1le6 Read Float
2006~2007 D004 Max temperature -le5 ~1e6 Read Float
2008~2009 D005 Density 0~1le6 Read Float
2014~2015 D008 K factor 0~1e6 Read Float
2016~2017 D009 Max flow rate 0~1e6 Read Float
2018~2019 D010 Min flow rate 0~1e6 Read Float
2024~2025 D013 Factor for total flow output 0~1e6 Read Float
2026~2027 D014 Ambient pressure 0~1e6 Read Float
2028~2029 DO15 Pipe size 0~1le6 Read Float
2040~2041 D021 Cut off small signal 0~1e6 Read Float
2058~2059 D030 Specific density [0.55,0.90] Read Float
2060~2061 D031 mol% of N2 and H2 [0, 0.1] Read Float
2062~2063 D032 mol% of CO2 [0, 0.3] Read Float
2064~2065 D033 Higher heating value [20, 4 8] Read Float

The chart above indicates the register address, usage of the register, restriction of modification,
read/write nature and data type. The register above is all holding register, the supporting function code
is 03,04,06,16 function code.
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Function code 03 — Read register

Request Response

01 : Address 01: Address

03 : Function code 03 : Function code

00 : Register address higher 04 : Quantity of bit

00 : Register address lower (display the address) 80 : Data 1

00 : Register number higher 04 : Data 2

02 : Register number lower 80 : Data 3

CRCH: CRC parity code higher 80 : Data 4

CRCL : CRC parity code lower CRCH: CRC Parity code higher
CRCL : CRC parity code lower

Note: To read a float date, the quantity of the register address and its value have to be even, or
reponse will be error.

7.3 Calculation of CRC parity code.

Request Response

01 : Address IN1 CRC=0FFFFH is initial value

10 : Function code IN2 XOR operation the CRCL and N1

00 : Register address higher IN3 CRC move 1 bit right , if move out is 1 bit

01 : Register address lower IN4 CRC=CRC XOR A001H

00 : Register quantity higher IN5 if move out is 0 , CRC=CRC

04 : Register quantity lower IN6 Move right for 8 times to finish the N1 calculation
04 : Data quantity N7 ...

80 : Data 1 IN8 XOR operation the CRCL and N11

04 : Data 2 IN9 CRC move 1 bit right , if move out is 1 bit

80 : Data 3 IN10 CRC=CRC XOR A001H

80 : Data 4 IN11 if move out is 0 , CRC=CRC

ICRCH : CRC Parity code higher Move right for 8 times to finish the N11 calculation
CRCL : CRC Parity code lower Get the CRC calibration value

7.4 The float data format of the instrument

The storage sequence of 4 bits float format is as below:
Address: 0 1 2 3
Content: MMMMMMMM MMMMMMMM EMMMMMMM  SEEEEEEEE

Use IEEE standard method, do not store 1 on top digit, if top digit is 1, means negative; if top digit is 0,
means positive. So the 23 mantissas and a 1 on top digit, which is concealed, constitute a 24 bits fixed
point true form decimal, which is a decimal have mantissas less than 1 and more than or equal to 0.5.
Revl.8
User’s Manual

35 /65



VFM-60

F Vortex Flowmeter
The lowest 8 bits are exponent-marker using shift code method. The exponent marker equals to the
actual value minus 127. For example: 7=86H-7FH, -10=75H-7FH

e.g.. 100=0x00,0x00,0x42,0xc8
-100=0x00,0x00, 0xc2,0xc8
0=0x00.0x00.0x00.0x00 (exponent-marker is 0, the number is 0)

7.5 The sequence of the float data bytes of instrument

Code setting C38 is used for setting the sequence of the float date bytes of instrument.
Float date will occupy 4 bytes (2 registers). To set the bytes order of float date, please modify register:

1: LL LH HL HH the lower 16 bytes registers come first, the lower 8 bytes within the 16 bytes
registers come first.

eg: 100=0x00,0x00, 0xc8, 0x42
-100=0x00,0x00,0xc8,0xc2

2: HH_HL _LH_LL the higher 16 bytes registers come first, the higher 8 bytes within the 16 bytes
registers come first.

eg: 100=0x42,0xc8,0x00,0x00
-100=0xc2,0xc8 ,0x00,0x00

3: LH_LL HH HL the lower 16 bytes registers come first, the higher 8 bytes within the 16 bytes
registers come first.

eg: 100=0x00,0x00,0x42,0xc8
-100=0x00,0x00,0xc2,0xc8

4: HL_ HH_LL _LH the higher 16 bytes registers come first, the lower 8 bytes within the 16 bytes
registers come first.

eg: 100=0xc8,0x42,0x00,0x00
-100=0xc8,0xc2,0x00,0x00

7.6 Modbus error response

When the host sends a command and asks for a correct response, one of below four is going to
happen:

(1) If the command from the host is correct and processable, the flowmeter will give a correct
response.

(2) If the flowmeter does not receive the request message due to a communication error, the
flowmeter will not return a response message, and the host program will eventually process the
request timeout.

(3) If the flowmeter received a command, but detected parity, the error of LRC and CRC will
cause no response. The host will process an overtime commend.
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(4) If the flowmeter receives the request message without communication errors, but cannot query
and process (read or write non-existent registers, etc.), the flowmeter will return an abnormal
response message.

An error response has two bytes sections to show its difference from a correct response.

Function code section: In a correct response, the flowmeter will copy the origin function code sent

from the host, and the highest bytes of them are all O(all function codes are smaller than 0x80).

In an

error response, the flowmeter will set the highest bytes to 1. The host can detect the error code and
know the content of the error when it detects that the highest bytes of function codes are 1.

Value section: In an error response, the flowmeter will reply a byte as the error code to definite the
content of the error. Please reference to the chart below for the error codes and its definition:

Code | Name Meaning
01 Illegal function | Flowmeter can not process the function code in a command. Maybe
code this function code can only be used on a new device, or it can also
indicate that the flowmeter is under error statues.

02 Illegal address The flowmeter can not process with the address in the command. The
initiate address plus address diversion are higher than the highest
address.

03 Illegal contents | The content of the value in the command is not acceptable for the

of value flowmeter.

04 Flowmeter An unrecoverable failure happened when the flowmeter is trying to

function failed response.

05 Response The flow meter will take a long while to process the command. So
response this error code to prevent the host from processing an overtime
command.

06 Flowmeter  is | To advise the host that the flowmeter is processing a command which

busy will takes a long time. So the host should resend the command when the
flowmeter is free.

7.7 Examples of communication

The flowmeter’s instrument Modbus address is 05, baud rate=9600 (C08=05, C09=07, C38=03).

Example 1: Read flow rate F,F=916.49 (4 bytes float)

Host command:

Flowmeter response:

05 03 00 00 00 02 C5 8F
050304 1F 5C44 65 8B 1E
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Example 2: Read total flow
Host command: 0503 001800024588
Flowmeter response: 05 03 04 1E 3F 44 9D 7b 7E (total flow in float =1256.94)

Example 3: Read all the value displayed on the flowmeter, including flow rate, frequency, pressure,
temperature, density, total flow ..... all together 13 value (52 bytes)

Host command: 0503 000000 1A c5 85
Flowmeter response: 05 03 34
1F5C 44 65 (flow rate=916.49)
00 00 42 48 (frequency=50)
00 00 00 00 (reserved=0)
00 00 00 00 (pressure=0)
00 00 00 00 (temperature=0)
00 00 3F 80 (density=1.00)
00 00 00 00 (reserved)
00 00 00 00 (reserved)
00 00 00 00 (reserved)
00 00 00 00 (reserved)
00 00 00 00 (reserved)
00 00 00 00 (reserved)
00 00 04 E8 (reserved=1256)
00 00 00 00 (reserved=0)
1E 3F 44 9D (total flow in float=1256.94)
9E (CRCL)
4C (CRCH)

8 Introduction of HART communication protocol
8.1 HART commands

8.1.1 Command 0: Read transmitter unique identifier

Command format
Return to the expansion device type code, version number and identification number
Request: None

Response:
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Byte 0: 254

Byte 1: Manufacture’s ID

Byte 2: Manufacture’s device type

Byte 3: Number of request preambles

Byte 4: Revision level of universal command
Byte 5: Revision level of transmitter document
Byte 6: Software revision level

Byte 7: Hardware revision level

Byte 8: Flags, none defined at this time

Byte 9-11: Device identification Number

Test of command
Send 0 command:FF FF FF FF FF 02 80 00 00 82; to request information of the instrument

Receive 0 command:FF FF FF FF FF 06 80 00 OE 00 00 FE 1A 1A 05 05 00 00 00 00 AD 18 8C
4F

8.1.2 Command 1: Read primary variable value (PV)
Command format:
Return to primary variable value in float.

Request: None

Response:
Byte 0: Primary variable unit code
Byte 1-4: Primary variable

Remark: The unit code is 75:kg/hour, 19:m3/hour.

Set primary command to flow rate.

Test of command:

Send command 1: FF FF FF FF FF 82 9A 1A AD 18 8C 01 00 3A ;to read the IEEE754 float
value of primary variable.

Receive command 1:FF FF FF FF FF 86 9A 1A AD 18 8C 01 07 00 00 13 00 00 00 00 2A

8.1.3 Command 2:Read primary variable’s current and percentage value
Command format:

Read the current and percent of the primary variable, the current of primary variable always match
the AO current output of the instrument. Percent is not restricted within 0~100%, if it is beyond the
limit of primary variable, it will find the limit of the transmitter.

Request: None
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Response:

Byte 0-3: Analog output current mA, IEEE754
Byte 4-7: Percent of range, IEEE 754.
Test of command:

Send command 2: FF FF FF FF FF 82 9A 1A AD 18 8C 02 00 39; to read the current and primary
variable percent of range.

Receive command 2: FF FF FF FF FF 86 9A 1A AD 18 8C 02 0A 00 00 40 80 00 00 00 00 00 00
F7

8.1.4 Command 3:Read primary variable current and dynamic variables
Command format:
Read the current of primary variable and 4 preset dynamic variables at maximum. The current of

primary variable always match the AO output current of the instrument. Every type of device has a
definition on a relative dynamic variable, for example the secondary variable is temperature sensor.

Request: None

Response:
Byte 0-3: Analog output current mA, IEEE 754
Byte 4: Primary variable unit code
Byte 5-8: Primary variable, IEEE 754
Byte 9: Secondary variable unit code
Byte 10-13:  Secondary variable, IEEE 754
Byte 14: Tertiary variable unit code
Byte 15-18: Tertiary variable, IEEE 754
Byte 19: Quaternary variable unit code

Byte 20-23:  Quaternary variable, IEEE 754
Remark: Primary variable is flow rate. The unit code is 75:kg/hour, 19:m3/hour;
Secondary variable is total flow. The unit code is 61:kg, 43:m3;
Tertiary variable is frequency. The unit is Hz;
Quaternary variable is temperature. The unit is 32:  °C;
Test of command:
Send command 3:FF FF FF FF FF 82 9A 1A AD 18 8C 03 00 38; to read dynamic variables

Receive command 3:FF FF FF FF FF 86 9A 1A AD 18 8C 03 1A 00 00 40 80 00 00 13 00 00 00
00 2B 48 33 5A 4B 26 00 00 00 00 20 00 00 00 00 B2

8.1.5 Command 6:Write polling address
Command format:

It is a date link management command. This command writes a polling address to the device. This
address is used to control the AO of primary variable and providing of device ID.

Only when the polling address of the instrument is 0, that the AO output of primary variable is
available. If the address is 1~15, AO will be not activated and will not response, AO will be minimum
value; transmission status will be the 3™ statue------ primary variable AO fixed; max and min alarm not
implemented. If polling address is write back to 0, AO will be activated again and will response.

Request:
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Byte 0: Device polling address
Response:
Byte 0: Device polling address

Test of command:

Send command 6:FF FF FF FF FF 82 9A 1A AD 18 8C 06 01 00 3C ; to write POLLING
ADDRESS

Receive command 6:FF FF FF FF FF 86 9A 1A AD 18 8C 06 03 00 00 00 3A

8.1.6 Command 11:Read unique identifier associated with tag
Command format:

It is a date link management command. This command will return the device type, revision level
and device identification number of the device which matches to the tag. Process the command upon
receipt of the expansion address or broadcast address. The expansion addresses in command and
response are the same.

Request:

Byte 0-5: Tag,Packed ASCI

Response:
Byte 0: Device type code for expansion
Byte 1: Manufacture identification code
Byte 2: Manufacture device type
Byte 3: Number of request preambles
Byte 4: Revision level of universal command
Byte 5: Revision level of transmitter document
Byte 6: Software revision level
Byte 7: Hardware revision level
Byte 8: Flags, none defined at this time.
Byte 9-11: Device identification number

Test of command:

Send command 11: FF FF FF FF FF 82 9A 1A AD 18 8C 0B 00 30 ; Read relevant info of the
device such as unique identifier associated with tag

Receive command 11: FF FF FF FF FF 86 9A 1A AD 18 8C 0B 0E 00 00 FE 1A 1A 05 05 00 00
00 00 AD 18 8C FD

8.1.7 Command 12:Read message
Command format:
To read message
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Request: None
Response:
Byte 0-23:  Message
Test of command:
Send command 12:FF FF FF FF FF 82 9A 1A AD 18 8C 0C 00 37 ; read message

Receive command 12:FF FF FF FF FF 86 9A 1A AD 18 8C 0C 1A 00 00 59 00 74 D6 05 8F 49 41
58 8042472540 4C 81 04 8F 0C 54 D3 3D 28 20 10

8.1.8 Command 13:Read tag, descriptor, date
Command format:
Read device tag,description and date.
Request: None
Response:
Byte 0-5: Tag,ASCIIL
Byte 6-17:  Descriptor,ASCII
Byte 18-20: Date: day,month,year

Test of command:

Send command 13:FF FF FF FF FF 82 9A 1A AD 18 8C 0D 00 36 ;read device tag, descriptor and
date

Receive command 13:FF FF FF FF FF 86 9A 1A AD 18 8C 0D 17 00 00 50 11 EO 82 08 20 58 F4
94 15 88 0630 F5 CD 15 41 52 OF 01 6F E2

8.1.9 Command 14: Read primary variable sensor information: device serial
number and limits
Command format:

Read device information

Request: None

Response:
Byte 0-2:  Sensor serial number MSB, 24-BIT unsigned integer
Byte 3: Flow rate unit

Byte 4-7:  Upper sensor limit of flow rate
Byte 8-11: Lower sensor limit of flow rate
Byte 12-15: Minimum span of flow rate
Test of command:
Send command 14: FF FF FF FF FF 82 9A 1A AD 18 8C OE 00 35; to read primary sensor serial

number and limits.
Receive command 14: FF FF FF FF FF 86 9A 1A AD 18 8C OE 12 00 00 00 00 00 13 43 96 00 00
0000000038 D1B717AC
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!. ||IL Command 15: Read primary variable output information

Command format:

Read Primary variable alarm select code, primary variable transfer code,primary variable range
values units code, primary variable upper and lower range value, primary variable damping value, write
protect code and private label distributor code VIII

Request: None

Response:
ByteO0: Alarm select code
Bytel: Primary variable transfer function code
Byte2: Primary variable range values unit code
Byte3-6: Primary variable upper range value, IEEE754
Byte7-10: Primary variable lower range value, IEEE754

Bytell-14: Primary variable damping value, IEEE754,units of seconds
Bytel5: Write protect code
Bytel6: Private Label Distributor Code

Test of command:

Send command 15:FF FF FF FF FF 82 9A 1A AD 18 8C OF 00 34; Read primary variable output
information

Receive command 15:FF FF FF FF FF 86 9A 1A AD 18 8C OF 13 00 00 00 00 13 43 96 00 00 00
00 00 0042 20 00 00 FB 12 6E

8.1.11 Command 16: Read final assembly number
Command format:
Read final assembly number.
Request: None
Response:
Byte 0-2: Final assembly number

Test of command:
Send command 16:FF FF FF FF FF 82 9A 1A AD 18 8C 10 00 2B; Read final assembly number
Receive command 16: FF FF FF FF FF 86 9A 1A AD 18 8C 10 05 00 00 A8 36 81 35

8.1.12 Command 17: Write message
Command format:
Write message
Request:
Byte 0-23: Message

Response:
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Byte 0-23: Message

Test of command:

Send command 17:FF FF FF FF FF 82 9A 1A AD 18 8C 11 18 00 01 02 03 04 05 06 07 08 09 0A
0B OCOD OE OF 10 11 12 13 14 15 16 17 32 ;message

Receive command 17:FF FF FF FF FF 86 9A 1A AD 18 8C 11 1A 00 00 00 01 02 03 04 05 06 07
0809 0A0OBOCODOEOF1011121314151617 34

8.1.13 Command 18: Write tag, descriptor, date
Command format:
Write tag, descriptor, date.
Request:
Byte 0-5: Tag,ASCII
Byte 6-17:  Descriptor,ASCII
Byte 18-20: Date: day, month, year
Response:
Byte 0-5: Tag,ASCII
Byte 6-17:  Descriptor,ASCII
Byte 18-20: Date: day, month, year
Test of command:

Send command 18: FF FF FF FF FF 82 9A 1A AD 18 8C 12 15 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 3C

Receive command 18:FF FF FF FF FF FF 86 9A 1A AD 18 8C 12 17 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 3A

8.1.14 Command 19: Write final assembly number
Command format:
Write final assembly number
Request:
Byte 0-2: Final assembly number
Response:
Byte 0-2: Final assembly number
Test of command:
Send command 19: FF FF FF FF FF 82 9A 1AAD 18 8C 13 03 01 0203 2B ;
Receive command 19: FF FF FF FF FF 86 9A 1A AD 18 8C 13 05 00 00 01 02 03 29

8.1.15 Command 34: Write primary variable damping value
Command format:

Write primary variable damping value. If value is not acceptable, will revert with alarm.
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Request:
Byte 0-3:  Damping value, IEEE754
Response:
Byte 0-3:  Actual damping value, IEEE754
Test of command:

Send command 34: FF FF FF FF FF 82 9A 1A AD 18 8C 22 04 40 00 00 00 5D; Write primary
variable damping value

Receive command 34: FF FF FF FF FF 86 9A 1A AD 18 8C 22 06 00 00 40 00 00 00 5B

8.1.16 Command 35: Write primary variable range values
Command format:

The upper and lower limits of primary variable are independent. The primary variable range unit
value that this command received has no effect on the primary variable unit value. The primary value

range value will be returned in the unit received.

Most device allows that the measurement range upper limit lower than lower limit ,to support the

device to reverse output.

Request:
Byte 0: Primary variable upper and lower range value unit code
Byte 1-4: Primary variable upper range limit, IEEE 754
Byte 5-8: Primary variable lower range limit, IEEE 754
Response:
Byte 0: Primary variable upper and lower range value unit code
Byte 1-4: Primary variable upper range limit, IEEE 754
Byte 5-8: Primary variable lower range limit, IEEE 754

Test of command:

Send command 35: FF FF FF FF FF 82 9A 1A AD 18 8C 23 09 13 40 00 00 00 40 00 00 00 02;

Write primary variable range values

Receive command 35: FF FF FF FF FF 86 9A 1A AD 18 8C 23 0B 00 00 13 00 00 00 00 00 00 00
00 04

8.1.17 Command 36: Write primary variable upper limit value
Command format:
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Write the primary variable upper limit to current primary variable value. The change of primary

variable upper limit value has no effect on the primary variable lower limit.
Request:
NONE
Response:
NONE
Test of command:

Send command 36: FF FF FF FF FF 82 9A 1A AD 18 8C 24 00 1F; Write the primary variable

upper limit to current primary variable value.

Receive command 36: FF FF FF FF FF 86 9A 1A AD 18 8C 24 02 00 00 19

8.1.18 Command 37: Write primary variable lower limit value
Command format:

Write the primary variable lower limit to current primary variable value. The change of primary
variable lower limit value has no effect on the primary variable higher limit.

Request:
NONE
Response:
NONE
Test of command:

Send command 37: FF FF FF FF FF 82 9A 1A AD 18 8C 25 00 1E; Write the primary variable
lower limit to current primary variable value.

Receive command 37: FF FF FF FF FF 86 9A 1A AD 18 8C 25 02 00 00 18

8.1.19 Command 40: Enter/Exit primary variable current mode
Command format:

Device is set to fixed primary variable current, when primary variable is 0, means to exit primary
variable current mode.

Request:

Byte 0-3:  Fixed primary variable current level IEEE 754, mA
Response:

Byte 0-3:  Actual fixed primary variable current level IEEE 754, mA

Test of command:
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Send command 40: FF FF FF FF FF 82 9A 1A AD 18 8C 28 04 40 80 00 00 D7

Receive command 40: FF FF FF FF FF 86 9A 1A AD 18 8C 28 06 00 00 40 80 00 00 D1

8.1.20 Command 45: Trim primary variable current DAC zero
Command format:
Trim the primary variable current AO zero, so the current value is accurate set to its min value.

Before implementing this command, use command 40 to set current to accurate primary variable
AO min value. If device is not under fixed primary variable current mode or current has not been set
to accurate min value, need to return response code 9---not under correct current mode.

Request:

Byte 0-3:  Externally measured primary variable current level IEEE754, units of mA
Response:

Byte 0-3:  Actual measured primary variable current level IEE 754

Test of command:
Send command 45: FF FF FF FF FF 82 9A1AAD 18 8C2 D 04 40 80 00 00 D2

Receive command 45: FF FF FF FF FF 86 9A 1A AD 18 8C 2D 06 09 00 40 80 00 00 DD :
response code is 09, device is not under correct current mode.

8.1.21 Command 46: Trim primary variable current DAC gain
Command format:
Trim primary variable AO gain, so the current value is accurate set to its max value.

Before implementing this command, use command 40 to set current to accurate primary variable
AO max value. If device is not under fixed primary variable current mode or current has not been set
to accurate max value, need to return response code 9---not under correct current mode.

Request:

Byte 0-3:  Externally measured primary variable current level IEEE754, units of mA
Response:

Byte 0-3:  Actual measured primary variable current level IEE 754

Test of command:
Send command 46: FF FF FF FF FF 82 9A 1AAD 18 8C2  E 04 40 80 00 00 D1

Receive command 46: FF FF FF FF FF 86 9A 1A AD 18 8C 2E 06 09 00 40 80 00 00 DE :
response code is 09, device is not under correct current mode.

8.1.22 Command 140: Reset totalizer
Command format:

Reset totalizer
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Request:

NONE
Response:
NONE
Test of command:
Send command 140: FF FF FF FF FF 82 9A 1AAD 18 8C 8C 00 B7  Reset totalizer
Receive command 140: FF FF FF FF FF 86 9A 1A AD 18 8C 8C 02 00 00 B1

9 Maintaining

9.1 How to changing the housing orientation

The housing might need to be rotated for better wiring access or improved viewing of the display:
1) Loosen the tightening screw as shown in below picture before rotating the transmitter.

2) Rotate the housing to the desired orientation.

3) Tighten the screw.

Note

Rotating the meter head will increase the cable tension and damage it. It is recommended to rotate
it 90°C. If you need to rotate it 180°C, please operate it with caution!

sCrew

Picture 9.1 rotate the transmitter

9.2 Replace the transmitter circuit board

1) Please make sure the power is off before replacing the transmitter.
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2) Remove the front cover.

3) Loose the 4 screws on the circuit boards, then can take the boards out a little.
4) Remove all the plugs on the circuit board, then remove the circuit board away
5) Put the new circuit board in and put the plug on

6) Tighten the 4 screws on the board, tighten the front cover

Please reference to picture 9.2

Enclosure
Circuit board Y

Front cover

Screws

Picture 9.2 Replace the transmitter\

10 Troubleshooting and repair

10.1 Safety introduction
Please do not open the cover on the flame proof enclosure if in an explosive environment.

When trying to wire to HART or RS485 device, please make sure that the process of wiring the device
into the loop complies with the intrinsic safety requirement. Or please process the wiring in a
none-explosive environment.

Please make sure the environment the flowmeter in can meet the requirement of the certificate.

When power is wired, please make sure the front and rear cover is closed properly.

10.2 Diagnostic information

Symptom Reason Trouble shooting repair
. Test the voltage on the power Re-wire the power or use a
Power supply failure . .
source with a universal meter new power
. . Test the volt: th .
Power is not wired cstthe vollage on the power Wire the power
. source with a universal meter
No display - - -
. Check if there is break off point | Check the cable and
Cable if broken .
on the cable re-wire
Wrong wiring Chec'k if wiring to the correct Re-wire
terminal
. Increase the flow rate or
Flow rate is lower than
. th ter's 1. limit Increase the flow rate to check replace a new proper
Displayed flow rate € meters lower limt flowmeter

is 0 while there are
flow in the pipe

The flow rate of small
signal cut off function is
too high

Check the small signal cut off

setting

Set the small signal cut off
to a proper value
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Energy threshold value
is too high

Check if the Energy threshold
value is too high in spectrum
analyzing checking mode

Vortex Flowmeter
Set the Energy threshold
value to a proper value
(Please reference to Note 1
for how to set)

Transmitter function
failure

Replace the transmitter with
another transmitter of same type
to check

Replace the transmitter

Sensor is damaged

Increase the flow rate to check
first, then install the transmitter
to another flowmeter in same
type to check.

Replace the sensor

Pipeline blocked or
sensor jamed.

If all above possibilities are
eliminated, please check the
pipe line and installation.

Re-install the flowmeter

The flowmeter has
flow reading while
there is no flow in
the pipe

Power frequency
interference

Check the frequency display on
meter is stable at the value that
same as the power frequency

Re-wire the meter with
sheilded cable according to
requirement.

There is high voltage
instrument or high
frequency interference
close to the flowmeter

Check if there is high voltage
instrument or high frequency
interference close to the
flowmeter

Re-locate the flowmeter

There is heavy vibration
on the pipe line

Sense the vibration on the pipe
line by touch it with hand

Tighten the pipeline where
the flowmeter is installed

Valve is not closed
properly that there flow
leak into the pipe

Check pressure and check if
valve is closed and sealed

Repair the valve

The flow rate
reading fluctuate

The gasket and the pipe
are not concentric

Check the position of the gasket

Re-install the gasket

The flowmeter pipe
body and the pipe line
are not concentric

Check if the flowmeter pipe
body and the pipe line are not
concentric

Re-install the meter

Straight pipe length not
enough or the inner
diameter of flowmeter
pipe body do not match
the pipeline

Check the straight pipe length
and the diameter of the pipeline

Re-locate the flowmeter

There is heavy vibration
on the pipe line

Sense the vibration on the pipe
line by touch it with hand

Tighten the pipeline where
the flowmeter is installed

S The fluid has not fill the | Check the fluid status and the
significantly Lo . Re-locate the flowmeter
pipeline fully location of the meter.
If the fluid is liquid-solid
two phases flow, need to
. . install a filter at upstream
Check if there is 2-phase flow
. of the flow meter. If the
Two phase flow according to the pressure and fluid is liquid
temperature of the fluid uid is liquid-gas two
: phase flow, need to install
a getter at upstream of the
flow meter.
Replace the transmitter with
Transmitter failure another transmitter of same type | Replace the transmitter
to check
Lo No density . .
There is big compensation for steam Check the density compensation | . density compensation
difference between | eacurement devices and the setting

the flow reading
and the process
flow rate

The estimated flow rate
before using the meter is
wrong

Use other flowmeter to confirm
the actual flow rate
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Check the settings of meter K

Setting incorrect
flow rate

factor, upper and lower limit of

Set the meter correctly

Note 1: Enter code setting, set C49=12. Press “U-D button” to check the current energy of vortex flow
signal and vibration signal. E1 is the energy of vortex flow signal, please set the energy threshold value
lower than the displayed value. E.1 is the energy of vibration, please set the energy threshold value
lower than the displayed value. Set above value in D017 (Energy threshold of vortex flow signal) and
D018 (Energy threshold of vibration), then set C49 back to 00.

VFM60 digital vortex flowmeter display can also indicate the self-diagnose code as below:

Error code Problem Repair

Err-003 Temperature sensor disconnected Check Temperature sensor

Err-004 Pressure sensor disconnected Check pressure sensor

Err-005 About to over total flow This is a reminding message

Err-006 Display value over limit (12; 1\gllue is over the physical limit of the

Err-011 Superheated steam temperature is over limited Reduce the steam temperature

Err-012 Superheated steam pressure is over limited Reduce the steam pressure

Err-013 Button is pressed and hold for too long time Check the button circuit

Err-014 Reset code setting failed Check EEPROM

Err-015 Reset digital setting failed Check EEPROM

Err-016 Read total flow error Check EEPROM

Err-017 Temperature calibration setting is wrong Check the record of temperature calibration

Err-018 pressure calibration setting is wrong Check the record of pressure calibration

Err-020 Flow rate limit setting is incorrect Check the flow rate limit setting

Err-021 Temperature limit setting is incorrect Check the temperature limit setting

Err-022 Pressure limit setting is incorrect Check the pressure limit setting

Err-023 Communication connection error Check the communication link

Err-024 Setting is incorrect when using aga_nx_19 to Check if the setting for compressibility factor
calculate the compressibility factor is correct

Err-025 Frequency output for total flow is over limit Reset the total flow frequency output factor

Err-026 3V/1.5V power source failure Check the circuit board

Err-027 Frequency output limit incorrect Check the range of frequency

Err-029 The master is disconnected from the slave Check the cablie wiring between local and

remote transmitter
Err-030 Pressure sensor valve closed Check the switch status of the three-way valve
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The measured temperature is too high. The s
. Check whether the upper temperature limit is
Err-036 medium temperature exceeds the upper
.. reasonable.
temperature limit.
. . Check whether the pipe si d coefficient
Err-037 The pipe and coefficient do not correspond. e.c whether the pipe size and coeticien
settings are reasonable.
. . Check whether the t t f th t
Err-049 Ambient temperature upper limit alarm. ec' whe 'er ¢ temperature oF the meter
head is too high or contact our company.
Check whether the t t f th t
Err-050 Ambient temperature lower limit alarm. ec' whether the temperature of the meter
head is too low or contact our company.

11 Remark

No part of this publication may be copied or distributed, transmitted, transcribed, stored in a
retrieval system, or translated into any human or computer language, in any form or by any means,
electronic, mechanical, manual, or otherwise, or disclosed to third parties without the express written
permission of our company. The information contained in this manual is subject to change without

notice.

Appendix

Specification

[ Accuracy

Variables For gas and steam Liquid

Flow rate (m3/h) +1%RD (Re >20000) +0.75%RD ( Re > 20000 >
+2%RD +2%RD

(10000 < Re < 20000 >

(10000 < Re < 20000 >

Mass flow (kg/h)

+1.5%RD (Re >20000)

+1.0%RD (Re >20000)

+2.5%RD
(10000 < Re < 20000 >

+2.5%RD
(10000 < Re < 20000 >

Temperature (C)

(For multi-variable version)

+1C

+1C

Pressure (Mpa)

(For multi-variable version)

+0.75%FS

+0.75%FS

URepeatability

‘ Flow rate

| +0.3%
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Mass flow +0.3%
Temperature
+0.05 ¢
Pressure 0
+0.05% s
[OMeasurement range
Fluid type Lower limit Higher limit Condition
Gas/steam 6m/s, DN15. DN20 60m/s T=25C,
4m/s, DN25. DN32 P=101.325Kpa
2m/s, DN40~DN300 Air calibrated
Liquid 0.3m/s 6m/s T=25C,
P=101.325Kpa
Water calibrated
[JTemperature range
Normal temperature version -40°C~150C
Medium temperature version -40°C~250C
High temperature version -40°C~350C

[JPressure range

Available pressure rating includes 1.6Mpa, 2.5Mpa, 4.0Mpa, 6.3

Mpa. If the application requires a higher-pressure rating, please contact us to check the possibility.
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Size and dimension

[ISize and dimension for wafer type

Vortex Flowmeter

VFMO60N Wafer type 150 dgrC version

VFM60N Wafer type 250/350 dgrC version

w
K L (Flange m (screw n H (Meter H (Meter H (Meter
C (flange Flange

Size (Pipe (Pipe screw hole (screw height) height) height)
thickness) O/D

O/D) | length) hole diameter) qty) 150dgrC 250dgrC 350dgrC

distance)

15 75 65 100 18 14 4 294 335 475 130
20 75 65 100 18 14 4 294 335 475 130
25 75 65 100 18 14 4 299 340 480 130
32 80 65 120 20 14 4 292.8 333.8 473.8 145
40 84 65 120 20 14 4 295.8 336.8 476.8 145
50 94 65 132 22 18 4 301 342 482 160
65 105 65 144 24 18 4 308.5 349.5 489.5 180
80 120 65 160 24 18 6 316 357 497 192
100 140 90 190 24 18 8 327 368 508 230
125 165 65 210 26 18 8 340.5 381.5 521.5 242
150 190 65 240 28 22 8 353 534 534 280
200 240 85 296 28 22 12 378 559 559 335
250 290 100 354 28 22 12 404 585 585 405
300 340 120 412 30 22 12 429 609 609 460

Remark: The flange O/D, screw holes distance, flange thickness, screw hole diameter and screw qty

are for the counter flanges, unit in mm.

Counter flanges, screw and bolts, gaskets are usually along with package except customer do not need

them.
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VFM-60

Size and dimension for flanged type

Vortex

Flowmeter

VFMG60N Flanged type 150

dgrC version

version

VFMG60N Flanged type 250 dgrC

VFMG60N Flanged type 350

dgrC version

Dimension of ANSI CL150 flanged version

W(Flange
m (screw H (Meter H (Meter H (Meter
K(Flange | L(Pipe screw C(flange n(screw
Size hole height) height) height)
0O/D) length) hole thickness) qty)
diameter) 150dgrC 250dgrC 350dgrC
distance)
15 90 181 60.3 11.6 16 4 294 335 475
20 100 191 69.9 13.2 16 4 294 335 475
25 110 197 79.4 14.7 16 4 299 340 480
32 115 201 88.9 16.3 16 4 294 335 475
40 125 209 98.4 17.9 16 4 296 337 477
50 150 213 120.7 19.5 18 4 301 342 482
65 180 225 139.7 22.7 18 4 309 350 490
80 190 235 152.4 243 18 4 316 357 497
100 230 259 190.5 243 18 8 327 368 508
125 255 308 2159 24.3 22 8 341 382 522
150 280 323 241.3 259 22 8 353 534 534
200 345 349 298.5 29 22 8 378 559 559
250 405 369 362 30.6 26 12 404 585 585
300 485 415 431.8 322 26 12 429 610 610
Dimension of ANSI CL300 flanged version
W(Flange
m (screw H (Meter H (Meter H (Meter
K(Flange | L(Pipe screw C(flange n(screw
Size hole height) height) height)
0/D) length) hole thickness) qty)
diameter) 150dgrC 250dgrC 350dgrC
distance)
15 95 191 66.7 14.7 16 4 294 335 475
20 115 201 82.6 16.3 18 4 294 335 475
25 125 209 88.9 17.9 18 4 299 340 480
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Vortex Flowmeter

32 135 217 98.4 19.5 18 4 294 335 475
40 155 223 114.3 21.1 22 4 296 337 477
50 165 225 127 22.7 18 8 301 342 482
65 190 239 149.2 25.9 22 8 309 350 490
80 210 255 163.3 29 22 8 316 357 497
100 255 277 200 322 22 8 327 368 508
125 280 328 235 354 22 8 341 382 522
150 320 343 269.9 37 22 12 353 534 534
200 380 369 330.2 41.7 26 12 378 559 559
250 445 401 387.4 48.1 30 16 404 585 585
300 520 447 450.8 51.3 33 16 429 610 610
Dimension of DIN PN16 flanged version
W(Flange
m (screw H (Meter H (Meter H (Meter
K(Flange L(Pipe screw C(flange n(screw
Size hole height) height) height)
0O/D) length) hole thickness) qty)
diameter) 150dgrC 250dgrC 350dgrC
distance)
15 95 161 65 16 14 4 294 335 475
20 105 165 75 18 14 4 294 335 475
25 115 165 85 18 14 4 299 340 480
32 140 169 100 18 18 4 294 335 475
40 150 175 110 18 18 4 296 337 477
50 165 175 125 18 18 4 301 342 482
65 185 175 145 18 18 8 309 350 490
80 200 195 160 20 18 8 316 357 497
100 220 209 180 20 18 8 327 368 508
125 250 240 210 22 18 8 341 382 522
150 285 255 240 22 22 8 353 534 534
200 340 269 295 24 22 12 378 559 559
250 405 305 355 26 26 12 404 585 585
300 460 341 410 28 26 12 429 610 610
Dimension of DIN PN25 flanged version
W(Flange C(flange m (screw H (Meter H (Meter H (Meter
K(Flange | L(Pipe n(screw
Size screw hole thickness hole height) height) height)
O/D) length) qty)
distance) ) diameter) 150dgrC 250dgrC 350dgrC
15 95 161 65 16 14 4 294 335 475
20 105 165 75 18 14 4 294 335 475
25 115 165 85 18 14 4 299 340 480
32 140 169 100 18 18 4 294 335 475
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Vortex Flowmeter

40 150 175 110 18 18 4 296 337 477
50 165 181 125 20 18 4 301 342 482
65 185 189 145 22 18 8 309 350 490
80 200 211 160 24 18 8 316 357 497
100 235 235 190 24 22 8 327 368 508
125 270 266 220 26 26 8 341 382 522
150 300 295 250 28 26 8 353 534 534
200 360 305 310 30 26 12 378 559 559
250 425 341 370 32 30 12 404 585 585
300 485 369 430 34 30 16 429 610 610
Dimension of DIN PN40 flanged version
W(Flange m (screw H (Meter H (Meter H (Meter
K(Flange L(Pipe C(flange
Size screw hole hole n(screw qty) height) height) height)
0O/D) length) thickness)
distance) diameter) 150dgrC 250dgrC 350dgrC
15 95 161 65 16 14 4 294 335 475
20 105 165 75 18 14 4 294 335 475
25 115 165 85 18 14 4 299 340 480
32 140 169 100 18 18 4 294 335 475
40 150 175 110 18 18 4 296 337 477
50 165 181 125 20 18 4 301 342 482
65 185 189 145 22 18 8 309 350 490
80 200 211 160 24 18 8 316 357 497
100 235 235 190 24 22 8 327 368 508
125 270 266 220 26 26 8 341 382 522
150 300 295 250 28 26 8 353 534 534
200 375 321 320 34 30 12 378 559 559
250 450 375 385 38 33 12 404 585 585
300 515 415 450 42 33 16 429 610 610
Dimension of DIN PN63 flanged version
W(Flange m (screw H (Meter H (Meter
K(Flange L(Pipe C(flange n(scre H (Meter height)
Size screw hole hole height) height)
0/D) length) thickness) w qty) 350dgrC
distance) diameter) 150dgrC 250dgrC
15 105 180 75 20 14 4 294 335 475
20 130 186 90 22 18 4 294 335 475
25 140 206 100 24 18 4 299 340 480
32 155 210 110 24 22 4 294 335 475
40 170 214 125 26 22 4 296 337 477
50 180 214 135 26 22 4 301 342 482
65 205 226 160 26 22 8 309 350 490
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80 215 240 170 28 22 8 316 357 497
100 250 261 200 30 26 8 327 368 508
125 295 306 240 34 30 8 341 382 522
150 345 335 280 36 33 8 353 534 534
200 415 365 345 42 36 12 378 559 559
250 470 415 400 46 36 12 404 585 585
300 530 465 460 52 36 16 429 610 610

Dimension of JIS 10K flanged version

W(Flange
m (screw H (Meter H (Meter H (Meter
K(Flange L(Pipe screw C(flange n(screw
Size hole height) height) height)
0/D) length) hole thickness) qty)
diameter) 150dgrC 250dgrC 350dgrC
distance)

15 95 147 70 12 15 4 294 335 475
20 100 149 75 14 15 4 294 335 475
25 125 157 90 14 19 4 299 340 480
32 135 161 100 16 19 4 294 335 475
40 140 161 105 18 19 4 296 337 471
50 155 165 120 16 19 4 301 342 482
65 175 173 140 18 19 4 309 350 490
80 185 185 150 18 19 8 316 357 497
100 210 195 175 18 19 8 327 368 508
125 250 224 210 20 23 8 341 382 522
150 280 251 240 22 23 8 353 534 534
200 330 261 290 22 23 12 378 559 559
250 400 295 355 24 25 12 404 585 585
300 445 321 400 24 25 16 429 610 610

Dimension of JIS 20K flanged version

W(Flange C(flange m (screw H (Meter H (Meter H (Meter
K(Flange | L(Pipe n(screw
Size screw hole | thickness hole height) height) height)
0/D) length) qty)

distance) ) diameter) 150dgrC 250dgrC 350dgrC
15 95 153 70 14 15 4 294 335 475
20 100 157 75 16 15 4 294 335 475
25 125 161 90 16 19 4 299 340 480
32 135 167 100 18 19 4 294 335 475
40 140 167 105 18 19 4 296 337 471
50 155 169 120 18 19 8 301 342 482
65 175 181 140 20 19 8 309 350 490
80 200 197 160 22 23 8 316 357 497
100 225 221 185 24 23 8 327 368 508

Revl.8

User’s Manual

58 /65




VFM-60

Vortex Flowmeter

125 270 258 225 26 25 8 341 382 522
150 305 291 260 28 25 12 353 534 534
200 350 299 305 30 25 12 378 559 559
250 430 339 380 34 27 12 404 585 585
300 480 373 430 36 27 16 429 610 610
Remark:
(1) Flanged version do not contains screws and bolts in the package unless customer need to purchase
from us. We also have flanged type in other standard and pressure rating. Please check with us if
you require flanged version other than what we provided
(2) The flange outer diameter K, center hole distance W, flange thickness C, height H, screw hole
diameter m, and number of bolts n in the table are the matching flange size parameters, unit mm.
(3) The meter body length L is the face to face distance, including the height of raised face, don’t
include the thickness of gasket.
OSize and dimension for multi-variable wafer type
My 9 ] .
| ==Y [0
(2] ® E%ﬁ
[}
I L LE\ T
E % W
| ep = AT
‘ ral! H. ))
LI \\-_E \\ 7
L 2D L
2 L1 oK |
VFM60MV Wafer type 150 dgrC | VFM60MV Wafer type 250 dgrC VEM60MYV Watfer type 350dgrC
W(Flange H H1 H HI H H1
K L M (screw n L1
screw C(flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
Size | (Pipe (Pipe hole (screw | (Condensation
hole thickness) height) pipe height height) pipe height height) pipe height
O/D)  length) diameter) qty) pipe length)
distance) 150dgrC 150dgrC) | 250dgrC | 250 dgrC) | 350dgrC | 350 dgrC)
15 | 75 65 100 18 14 4 86 294 183 335 234 475 374
20 | 75 65 100 18 14 4 83.5 294 183 335 234 475 374
25 | 75 65 100 18 14 4 86 299 188 340 239 480 379
32 | 80 65 120 20 14 4 87 292.8 181.8 333.8 232.8 473.8 372.8
40 | 84 65 120 20 14 4 89 295.8 184.8 336.8 235.8 476.8 375.8
50 | 94 65 132 2 18 4 89 301 190 342 241 482 381
65 | 105 65 144 24 18 4 91 308.5 197.5 349.5 248.5 489.5 388.5
80 | 120 65 160 24 18 6 11 316 247.5 357 298.5 497 438.5
100 | 140 90 190 24 18 8 90 327 221 368 272 508 412
125 | 165 65 210 26 18 8 86 340.5 239.5 381.5 290.5 5215 430.5
150 | 190 65 240 28 2 8 86 353 267 534 458 534 458
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Vortex Flowmeter

200 240 ‘ 85 296 28 22 12 106 378 317 559 508 559 508
250 290 100 354 28 22 12 106 404 368 585 559 585 559
300 340 120 412 30 22 12 106 429 418 609 609 609 609

oSize and dimension for multi-variable flanged type

[e—

VFM60MYV Flanged type 150

VFM60MYV Flanged type 250

VFM60MYV Flanged type 350

dgrC version dgrC version dgrC wersion
Dimension of DIN PN16 flanged version
C H H1 H HI1 H H1
W(Flange m (screw n L1
K(Flange | L(Pipe (flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
Size screw hole hole (screw | (Condensation
O/D) length) thickne height) pipe height height) pipe height height) pipe height
distance) diameter) qty) pipe length)
ss) 150dgrC 150 dgrC) 250dgrC 250 dgrC) 350dgrC 350 dgrC)
15 95 161 65 16 14 4 76 294 183 335 234 475 374
20 105 165 75 18 14 4 68.5 294 183 335 234 475 374
25 115 165 85 18 14 4 66 299 195.5 340 246.5 480 386.5
32 140 169 100 18 18 4 57 294 193.5 335 244.5 475 384.5
40 150 175 110 18 18 4 56 296 195.5 337 246.5 471 386.5
50 165 175 125 18 18 4 53.5 301 200 342 251 482 391
65 185 175 145 18 18 8 51 309 207 350 258 490 398
80 200 195 160 20 18 8 51 316 219 357 270 497 410
100 220 209 180 20 18 8 50 327 234 368 285 508 425
125 250 240 210 22 18 8 435 341 248 382 299 522 439
150 285 255 240 22 22 8 385 353 278 534 469 534 469
200 340 269 295 24 22 12 56 378 328 559 519 559 519
250 405 305 355 26 26 12 48.5 404 380.7 585 571.7 585 571.7
300 460 341 410 28 26 12 46 429 438.4 610 629.4 610 629.4
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Vortex Flowmeter

Dimension of DIN PN25 flanged version
W (Flange H H1 H H1 H H1
m (screw n L1
K(Flange | L(Pipe screw C (flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
Size hole (screw | (Condensation
0/D) length) hole thickness) height) pipe height height) pipe height height) pipe height
diameter) qty) pipe length)
distance) 150dgrC 150 dgrC) 250dgrC 250 dgrC) 350dgrC 350 dgrC)
15 95 161 65 16 14 4 76 294 183 335 234 475 374
20 105 165 75 18 14 4 68.5 294 183 335 234 475 374
25 115 165 85 18 14 4 66 299 195.5 340 246.5 480 386.5
32 140 169 100 18 18 4 57 294 193.5 335 244.5 475 384.5
40 150 175 110 18 18 4 56 296 195.5 337 246.5 477 386.5
50 165 181 125 20 18 4 535 301 200 342 251 482 391
65 185 189 145 22 18 8 51 309 207 350 258 490 398
80 200 211 160 24 18 8 51 316 219 357 270 497 410
100 235 235 190 24 22 8 325 327 234 368 285 508 425
125 270 266 220 26 26 8 335 341 248 382 299 522 439
150 300 295 250 28 26 8 31 353 278 534 469 534 469
200 360 305 310 30 26 12 46 378 328 559 519 559 519
250 425 341 370 32 30 12 385 404 380.7 585 571.7 585 571.7
300 485 369 430 34 30 16 335 429 438.4 610 629.4 610 629.4
Dimension of DIN PN40 flanged version
W (Flange H H1 H H1 H H1
m (screw n L1
K(Flange | L(Pipe screw C (flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
Size hole (screw | (Condensation
0O/D) length) hole thickness) height) pipe height height) pipe height height) pipe height
diameter) qty) pipe length)
distance) 150dgrC 150 dgrC) 250dgrC 250 dgrC) 350dgrC 350 dgrC)
15 95 161 65 16 14 4 76 294 183 335 234 475 374
20 105 165 75 18 14 4 68.5 294 183 335 234 475 374
25 115 165 85 18 14 4 66 299 195.5 340 246.5 480 386.5
32 140 169 100 18 18 4 57 294 193.5 335 244.5 475 384.5
40 150 175 110 18 18 4 56 296 195.5 337 246.5 477 386.5
50 165 181 125 20 18 4 53.5 301 200 342 251 482 391
65 185 189 145 22 18 8 51 309 207 350 258 490 398
80 200 211 160 24 18 8 51 316 219 357 270 497 410
100 235 235 190 24 22 8 325 327 234 368 285 508 425
125 270 266 220 26 26 8 335 341 248 382 299 522 439
150 300 295 250 28 26 8 31 353 278 534 469 534 469
200 375 321 320 34 30 12 39.5 378 328 559 519 559 519
250 450 375 385 38 33 12 36 404 380.7 585 571.7 585 571.7
300 515 415 450 42 33 16 18.5 429 438.4 610 629.4 610 629.4
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Vortex Flowmeter

Dimension of DIN PN63 flanged version
W (Flange H H1 H H1 H H1
m (screw n L1
K(Flange | L(Pipe screw C (flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
Size hole (screw | (Condensation
0/D) length) hole thickness) height) pipe height height) pipe height height) pipe height
diameter) qty) pipe length)
distance) 150dgrC 150 dgrC) 250dgrC 250 dgrC) 350dgrC 350 dgrC)
15 105 180 75 20 14 4 76 294 183 335 234 475 374
20 130 186 90 22 18 4 68.5 294 183 335 234 475 374
25 140 206 100 24 18 4 66 299 195.5 340 246.5 480 386.5
32 155 210 110 24 22 4 57 294 193.5 335 244.5 475 384.5
40 170 214 125 26 22 4 56 296 195.5 337 246.5 477 386.5
50 180 214 135 26 22 4 53.5 301 200 342 251 482 391
65 205 226 160 26 22 8 51 309 207 350 258 490 398
80 215 240 170 28 22 8 51 316 219 357 270 497 410
100 250 261 200 30 26 8 32.5 327 234 368 285 508 425
125 295 306 240 34 30 8 335 341 248 382 299 522 439
150 345 335 280 36 33 8 31 353 278 534 469 534 469
200 415 365 345 42 36 12 39.5 378 328 559 519 559 519
250 470 415 400 46 36 12 36 404 380.7 585 571.7 585 571.7
300 530 465 460 52 36 16 18.5 429 438.4 610 629.4 610 629.4
Dimension of ANSI CL150 flanged version
W(Flange H HI1 H H1 H HI
m (screw n L1
K(Flange | L(Pipe screw C (flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
Size hole (screw | (Condensation
O/D) length) hole thickness) height) pipe height height) pipe height height) pipe height
diameter) qty) pipe length)
distance) 150dgrC 150 dgrC) 250dgrC 250 dgrC) 350dgrC 350 dgrC)
15 90 181 60.3 11.6 16 4 76 294 183 335 234 475 374
20 100 191 69.9 132 16 4 68.5 294 183 335 234 475 374
25 110 197 79.4 14.7 16 4 66 299 195.5 340 246.5 480 386.5
32 115 201 88.9 16.3 16 4 57 294 193.5 335 244.5 475 384.5
40 125 209 98.4 17.9 16 4 56 296 195.5 337 246.5 477 386.5
50 150 213 120.7 19.5 18 4 53.5 301 200 342 251 482 391
65 180 225 139.7 22.7 18 4 51 309 207 350 258 490 398
80 190 235 152.4 243 18 4 51 316 219 357 270 497 410
100 230 259 190.5 243 18 8 325 327 234 368 285 508 425
125 255 308 2159 243 22 8 335 341 248 382 299 522 439
150 280 323 2413 25.9 22 8 31 353 278 534 469 534 469
200 345 349 298.5 29 22 8 39.5 378 328 559 519 559 519
250 405 369 362 30.6 26 12 36 404 380.7 585 571.7 585 571.7
300 485 415 431.8 322 26 12 18.5 429 438.4 610 629.4 610 629.4
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Dimension of ANSI CL300 flanged version

Vortex Flowmeter

W(Flange H H1 H H1 H H1
m (screw n L1
K(Flange | L(Pipe screw C (flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
Size hole (screw | (Condensation
0O/D) length) hole thickness) height) pipe height height) pipe height height) piep height
diameter) qty) pipe length)
distance) 150dgrC 150 dgrC) 250dgrC 250 dgrC) 350dgrC 350 dgrC)
15 95 191 66.7 14.7 16 4 76 294 183 335 234 475 374
20 115 201 82.6 16.3 18 4 68.5 294 183 335 234 475 374
25 125 209 88.9 17.9 18 4 66 299 195.5 340 246.5 480 386.5
32 135 217 98.4 19.5 18 4 57 294 193.5 335 244.5 475 384.5
40 155 223 114.3 21.1 22 4 56 296 195.5 337 246.5 477 386.5
50 165 225 127 22.7 18 8 53.5 301 200 342 251 482 391
65 190 239 149.2 25.9 22 8 51 309 207 350 258 490 398
80 210 255 168.3 29 22 8 51 316 219 357 270 497 410
100 255 277 200 322 22 8 325 327 234 368 285 508 425
125 280 328 235 35.4 22 8 335 341 248 382 299 522 439
150 320 343 269.9 37 22 12 31 353 278 534 469 534 469
200 380 369 330.2 41.7 26 12 39.5 378 328 559 519 559 519
250 445 401 387.4 48.1 30 16 36 404 380.7 585 571.7 585 571.7
300 520 447 450.8 51.3 33 16 18.5 429 438.4 610 629.4 610 629.4
Dimension of JIS 10K flanged version
W(Flange H HI1 H H1 H H1
m (screw n L1
K(Flange | L(Pipe screw C (flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
hole (screw | (Condensation
O/D) length) hole thickness) height) pipe height height) pipe height height) pipe height
diameter) qty) pipe length)
Size distance) 150dgrC 150 dgrC) 250dgrC 250 dgrC) 350dgrC 350 dgrC)
15 95 147 70 12 15 4 76 294 183 335 234 475 374
20 100 149 75 14 15 4 68.5 294 183 335 234 475 374
25 125 157 90 14 19 4 66 299 195.5 340 246.5 480 386.5
32 135 161 100 16 19 4 57 294 193.5 335 244.5 475 384.5
40 140 161 105 18 19 4 56 296 195.5 337 246.5 477 386.5
50 155 165 120 16 19 4 53.5 301 200 342 251 482 391
65 175 173 140 18 19 4 51 309 207 350 258 490 398
80 185 185 150 18 19 8 51 316 219 357 270 497 410
100 210 195 175 18 19 8 325 327 234 368 285 508 425
125 250 224 210 20 23 8 335 341 248 382 299 522 439
150 280 251 240 22 23 8 31 353 278 534 469 534 469
200 330 261 290 22 23 12 39.5 378 328 559 519 559 519
250 400 295 355 24 25 12 36 404 380.7 585 571.7 585 571.7
300 445 321 400 24 25 16 18.5 429 438.4 610 629.4 610 629.4
Revl.8

63 /65

User’s Manual




VFM-60
- Vortex Flowmeter

Dimension of JIS 20K flanged version

W(Flange H H1 H H1 H H1
K m (screw n L1
L(Pipe screw C (flange (Meter (Condensation (Meter (Condensation (Meter (Condensation
(Flange hole (screw | (Condensation
length) hole thickness) height) pipe height height) pipe height height) pipe height
O/D) diameter) qty) pipe length)
Size distance) 150dgrC 150 dgrC) 250dgrC 250 dgrC) 350dgrC 350 dgrC)
15 95 153 70 14 15 4 76 294 183 335 234 475 374
20 100 157 75 16 15 4 68.5 294 183 335 234 475 374
25 125 161 90 16 19 4 66 299 195.5 340 246.5 480 386.5
32 135 167 100 18 19 4 57 294 193.5 335 244.5 475 384.5
40 140 167 105 18 19 4 56 296 195.5 337 246.5 477 386.5
50 155 169 120 18 19 8 53.5 301 200 342 251 482 391
65 175 181 140 20 19 8 51 309 207 350 258 490 398
80 200 197 160 22 23 8 51 316 219 357 270 497 410
100 225 221 185 24 23 8 325 327 234 368 285 508 425
125 270 258 225 26 25 8 335 341 248 382 299 522 439
150 305 291 260 28 25 12 31 353 278 534 469 534 469
200 350 299 305 30 25 12 39.5 378 328 559 519 559 519
250 430 339 380 34 27 12 36 404 380.7 585 571.7 585 571.7
300 480 373 430 36 27 16 18.5 429 438.4 610 629.4 610 629.4
Remark:

(1) Flanged version do not contains screws and bolts in the package unless customer need to purchase
from us. We also have flanged type in other standard and pressure rating. Please check with us if
you require flanged version other than what we provided

(2) The flange outer diameter K, center hole distance W, flange thickness C, height H, screw hole
diameter m, and number of bolts n in the table are the matching flange size parameters, unit mm.

(3) The meter body length L is the face to face distance, including the height of raised face, don’t
include the thickness of gasket.
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[]Size and dimension for remote converter

@6.5

BELL
Flow Systeams

Revl.8
User’s Manual

65 /65





