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SENTINZL

@ IO-Link
Vortex Flow Sensor

Operating Instructions

e

TIANJIN SENTINEL ELECTRONICS CO .,LTD.

@ www.sentinel-china.com

Thank you for choosing the Sentinel FMV series vortex flow sensor. This manual mainly describes
the specifications, features, usage, and accessories of the vortex flow sensor. Please read this ma-
nual carefully before using the product. Our company reserves the right to continuously improve
the product. For the latest version of the documentation, please refer to the Sentinel company w-
ebsite (www.sentinel-china.com), as updates will not be separately notified.

1 Safety Instructions

B Please read and follow these safety precautions before installing, operating, and maintaining
the product.

B To ensure personal and equipment safety, please follow the operating instructions or technical
documentation to ensure that the product is suitable for your application range and is not subj-
ect to any limitations.

B This product should be used in an environment that meets the design specifications. Failure to
do so may result in malfunctions, and any issues arising from non-compliance are not covered
by the warranty.

B We are not liable for any personal injury or property damage caused by improper operation.
Warranty claims will be void if the equipment is improperly installed or used.

2 Product Overview

In the field of industrial automation, accurate flow measurement is essential to ensure the effici-
ency and quality of the production process. Vortex flow sensors play an indispensable role in m-
any application scenarios with their high precision, stability and reliability. The FMV series of sm-
all volume vortex flow sensors not only inherit the advantages of vortex flow sensors, but also m-
ake innovations in size, function and portability.

3 Features and Functions

W Von Karman vortex principle vortex flow sensor Il Cumulative flow recording function

B Flow, Temperature dual output, dual display ~ I Process connections with various thr-
ead specifications

Units can be selected, simple button
menu operation

B Fourviewing directions can be switched

W High-resolution IPS display u
B M12Acode pin interface

B Support I0-Link communication
B The productis small in size and occu-
pies little space

4 Product model naming rules

FMV — 040 — 2A0 — G38

8 Description of switching signal data and analog signal data output

TF
SP

P /
The switching range can be set by the t

user via the switch point (SP) and
release point (rP)

This ensures a stable switching state,
independent of pressure fluctuations
affecting the set point.

Hysteresis function

NO

NC

o= O=

T F,

Determine whether the temperature is SP
within a specific range (window), and trigger
the output switch under the corresponding P
conditions to generate an alarm signal.

The switch range can be set by the user t
through the upper window limit (SP)
and the lower window limit (rP)

Window function

o= O=

--- 20mA

Analog output
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>
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>

Analog signal correspondence
Analog output

0 min. Real-Time Flow ~max. O Fluid Temperature °C

Note: 1. When setting SP, it must be greater than rP. You can set the SP value first and then rP;
If the set SP is less than rP, rP will drop to the maximum value allowed.

Interface thread specifications
Model Corresponding Adaptable
Flowmeter vortex code specifications range
FMV series G38 G3/8 016
RC38 RC3/8 016
NPT38 NPT3/8 016
Range G12 G1/2 016 040
Do, Zaar/min RC12 | RC112 016 040
100: 10...100L/mi
00: 10...100L/min NPT12 | NPT1/2 016 040
G34 G3/4 100 040
RC34 RC3/4 100 040
NPT34 NPT3/4 100 040
Output signal G1 G1 100
2A0: Two 4-20mA outputs RC1 RC1 100
2VO: Two 0-10V outputs
IOL: Two-way switching 10-Link NPT1 NPT1 100
5 Wiring Diagram
1: BN brown FMV ")W—MVDC
2: WH white L3 v
3:BU blue L2 OuUT2
4: BK black | _y4 ouTt
M12 interface, pin
Pin 2A0 Output definition 2VO Output definition IOL Output definition
1 +24VDC +24VDC +24VDC
(OUT2) (OUT2) (OUT2)
2 4...20mA(flow or temp) 0...10V(flow or temp) Switch(flow or temp)
3 oV oV ov
4 (OUT1) (OUT1) (OUT1)

4..20mA(flow or temp) 0...10V(flow or temp) Switch(flow) or 10-Link

6 Dimensions Unit:mm
6.1 16 Range
M12 Connectors
e
p— Effective Thread
?\.g [H Length =15mm
40
—
121 40
40 Rt
:ﬂ] =
O
fe]
© C
6.2 40 Range
M12 Connectors
S
p— Ef‘fectiﬁ/eghread
@ Length =15mm
o I 13
40
121 40
(b.
40 )
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fo}
© c
6.3 100 Range
M12 Connectors
a
= Eﬁective>Thread
(o] =
% o I Length =15mm
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—
131 45
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O
o
N
o
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7 Piping precautions

When piping the product, use a wrench to connect the metal parts (pipe fittings) that are integra-

ted with the pipin

If awrench is usec?on other parts, the flow sensor may be damaged. The safe torque for piping is
shown in the table below.

Thread
PG, 38 112 34 1
Aoplicablelorue | 22-24N.m | 28~30Nm | 28~30N.m | 36~38N.m
Torque safety <200N.m <200N.m <200N.m <200N.m

9 Display and Operation Panel

©)

@O0

Definition Status Indication
1 Operation status indication Green Flashing: Normal equipment operation
5 10-Link White On: 10-Link communication normal
Communication instructions Off: Communication not established
OUTL: Flow
Switch output indication OUT2: Flow Temperature (Optional)
Green On: Output Off: No output
3
Analog output indication 1T 2F: OUT1 Temperature, OUT2 Flow
g outpy 1F 2T: OUT1 Flow, OUT2 Temperature
Switch output: E1-E3 Indicates sensor error data abnormality
4 Error code display
Analog output: ERR1-ERR3 Indicates sensor error data abnormality
5 Flow display White Instantaneous flow or cumulative flow
6 Temperature display Blue Temperature or total flow
7 Setting button




10 Key Operation
10.1 Analog output First menu Secondary menu
Parameter setting
options
Display Rotate 90° Press Enter to rotate the display
Display Direction Press Enter Press Mode to confirm and return
OutPin Out1F out2T | press set to toggle option
@ Long press 2s Select analog output pin Out1T out2F | Press Mode to confirm and return
'ZD Temp unit »
P . Centlgrad_e Press Set to toggle option
<:| Temperature Units Fahrenheit Press Mode to confirm and return
Return and save Flow unit -
@ Flow Uni L/min Press Set to toggle option
ow Unit m¥h Press Mode to confirm and return
AFlow unit L Press Set to togele oot
] ress Set to toggle option
‘ Total flow unit m?3 Press Mode to ¢onfirm and return
Main interface operation .
P Exit NotSave

3% Press the Mode key for 2s to enter the first level menu

3% Press Enter for 4 seconds to switch between instantaneous
flow and cumulative flow display in the flow display bar
the setting options
3 Press the Set key for 4seconds to switch between temperature
and cumulative flow is display in the temperature display bar

Settings opti
Goto

% Press Enter to select
on

3% When the cumulative flow is displayed, press Enter + Set
for 4 seconds to clear the cumulative flow
save the setting para

First level interface operation
3% Press the Set key to switch

e next level menu

3% Press the Mode key to return
to the main interface and

Secondary interface operation

3% Press the Set key to switch
the setting options

3% Press Enter to select the
Settings option

3% Press the Mode key to return to the
first level interfaceand select the
settings option

the

meters

Notice:

1The accumulated flow will be cleared
when the power is turned on; there is an
error in the accumulated flow, which is for
reference only;

2.When the flow display bar and the tem-
perature display bar both display the
accumulated flow, the two display units
automatically switch to different units;
3.After entering the menu and not per-
forming any operation, the system will
automatically exit the menu and return

to the main interface in 3 minutes without
saving the settings.

4.When the flow rate exceeds the dete-
ction range, the flow display characters
will turn red and flash at a frequency of
about 1HZ;

5.When the error code display area dis-
plays ERR1 to ERR3, the displayed data
is abnormal and the sensor is abnormal.
Please contact the manufacturer;

6.In the main interface, if the green frame
in the operation status display area flash-
es, itis normal operation. If it does not
flash, the sensoris abnormal, please
power on again;

11 10-Link Parameter

11.1 Parameter data/Request data/Indexing service(ISDU indexed service data unit)

10.2 Switching Signal and 10-Link

Simple menu operation

—

.__ = QTR TTEH

@

Output 1
RP1 relegsgLEmmt

| 1
SP1 i hBe it [

16 Range: 2.2...16L/min 40 Range: 5.4...40L/min

16 Range: 2..(SPL-0.2)L/min 40 Range: 5...(SP1-0.4)L/min

ExitNotSave

@]

Exit menu without saving any settings

% Press the enter key for 4 seconds to switch between instantaneous
flow and accumulated flow display in the flow display bar.

% Press Enter for 4 seconds to switch between instantaneous
flow and cumulative flow display in the flow display bar

3% When the cumulative flow is displayed, press Enter + Set
for 4 seconds to clear the cumulative flow

Notice:

1.The accumulated flow will be cleared when the power is turned on;
thereis an error in the accumulated flow, which is for reference only;

2.When the flow display bar and the temperature display bar both
display the accumulated flow, the two display units automatically
switch to different units;

3.After entering the menu and not performing any operation, the
system will automatically exit the menu and return to the main
interface in 3 minutes without saving the settings.

4.When the flow rate exceeds the detection range, the flow display
characters will turn red and flash at a frequency of about 1HZ;

5.When the error code display area displays ERR1 to ERR3, the dis-
played data is abnormal and the sensor is abnormal. Please con-
tact the manufacturer;

6.In the main interface, if the green frame in the operation status
display area flashes, it is normal operation. If it does not flash, the
sensor is abnormal, please power on again;

:
; 16Range:  OUT2Dataselect Temp | 40Range:  QUT2 Data select Temp 100 Range:
— P2 Loy H 1°C..100°C 1°C..100C
1 Save switching poin! T ,0 OUT2 Data select Flow OUT2 Data select Flow
‘ H H 2.2..16L/min 5.4...40L/min
Lo
H H
° i : 16Range:  OUT2Dataselect Temp | 40Range:  OUT2 Dataselect Temp | 100 Range:
RP2 R4Ru 7 e 0°C...(SP2-1)C 0°C...(SP2-1)°C
H Eo OUT2 Data select Flow OUT2 Data select Flow
: ! )
[ ) . 2...(SP2-0.2)Lmin 5...(SP2-0.4)L/min
: e e e emmm e mmm e mmmm e mmmm e —mmmme—m————————————————
:
:
@ 1 Enter the programming menu
ExFunction -
H
:
:
;

Rotate 90
PressEnter

Display
|®
Flow unit
K-
Temp unit
| @

AFlow unit

@

OUT2 Data

L/min

Centigrade

(NPN
Output)

@

(NPN

open)

(Fysteresis
HYS1 Mode)

OFF1 (Off switch)

FOUT2

Restore default

FAC

100 Range: 11...100L/min

100 Range: 10...(SP1-1)L/min

Press Enter to rotate display
Press Mode to confirm and return

Fahrenheit

PNP1

ouT2 NPN2 Output) PNP2 Output) P-P2 output) 01
(Normally (Normally
TOC1 NOt open) Ne closed) 01

Wormally , o (Normally
NOZ NC2'josed)

GAT1

(Hysteresis [
HYS2 Vode) GAT2
ON1 (Turn on switch)

OFF2 (Off switch) ON2 (Turn on switch)

YES (Restore default parameters)

+

+

OUT2 Data select Temp
1°C...100°C

OUT2 Data select Flow
11...100L/min

OUT2 Data select Temp
0°C...(SP2-1)°C
0OUT2 Data select Flow
10...(SP2-1)L/min

"+

m3/h

(Push-pull

(PNP
Output) output)

(PNP (Push-pull

(Windowed
Mode)

Windowed
Mode)

NO

Index | Subindex | Parameter name Length [Permissions describe
0x202 0 System commands | 1Byte | Write | 0x80 128 Resetdevice 0x82 130 Restore factory settings
0x10 .
16 0 Manufacturer name | 8Byte | Read | Sentinel
Manufacturer . .
Ofy 0 description 41Byte | Read Sentinel Industrial Ethernet manufacturer
0x12
1s 0 Productname | 11Byte | Read | FMV-xxx-IOL
013 0 Product ID 8Byte | Read | 19816201
0x14 0 Product description | 23Byte | Read | Vortexflos sensor io—link
20
0x15 0 Serial-Number  [10Byte | Read | 1981620101
21
0x16 .
22 0 Hardware version | 8Byte | Read | HW-V0.01
0x17 0 Software version | 8Byte | Read | FW-V0.01
23 yte ea -VO0.
0x18 ADDly tags maximum| Read ApplicationSpecificTag is used to mark the device in the application
24 0 PPy tag 32Byte | Write | Thisitemisdefinedin the I0DD file, Included in the DataStorage(DS)
. imaximum| Read FunctionTag is a special tag for device functions, including
0x19 F label
0 unction labe 32Byte | Write This item is not defined in the 10DD file, It can be set directly through Index.
25 Y
Ox1A 0 Local tags maximum|  Read LocationTag is a special tag used for local devices, including
26 g 32Byte | Write | Thisitem is not defined in the I0DD file, It can be set directly through Index
0x24 . 0:The equipment is operating normally; 1:Need to maintain; 2:Running incorrect
36 0 Device status 1Byte | Read environment or parameters; 3: Device abeyance; 4:Device failed to run;
Index | Subindex | Parameter name | Length |permissions Ranges
. R .
Oéég“ 0 Flow Unit 1Byte V\/er?ti 0:L/min 1:m3/h
Oéij 0 TOC1Output1Type | 1Byte \'?\/erﬂi 0:NO Normally open  1: NC Normally Closed
Ox1F6 R
502 0 TOC2 Output 2 Type 1Byte V\?r?ti 0:NO Normally open 1: NC Normally Closed
Ox1F7 hod Read
503 0 OUTL Output 1 method | 1Byte Wirite 0: NPN output 1: PNP output 2: P-P push-pull output
Ox1F8 R
504 0 OUT20utput 2 method | 1Byte | fead 0: NPN output 1: PNP output 2: P-P push-pull output
OEE)EQ 0 DIS1Output1Mode | 1Byte &,e,ﬂi 0: HYS hysteresis mode 1: GAT window mode
Ox1FA R
506 0 DIS2 Output 2 Mode 1Byte We'?tcé 0: HYS hysteresis mode 1: GAT window mode
Ox1FB
507 0 Display Mode 1Byte \?\/er?ti 0: UP Positive display 1: Rotate 90 ° clockwise 2: Rotate 180° clockwise 3: Rotate 270° clockwise
When FOUI fails,
0>é1OF9D 0 FOUL Gutputmode1 | 1Byte \'/R\?r?ti 0: OFF1 (Off switch)  1: ON1 (Turn on the switch)
e 0o |ron ‘évuhtzfaf%%zaz"s 1Byte | foad | 0.0FF2 (Offswitch)  1:ON2 (Tur on the switch)
0x200 :
512 0 Temp unit 1Byte \?\?riati 0: Centigrade 1: Fahrenheit
0221031 0 Aflow unit 1Byte \'/R\?r?ti 0:L 1:m3
0x202
514 0 OUT2 Data 1Byte s\f,iati 0: Flow 1: Temp
16 Range:22~160 Unit: L/min SP1 should be greater than RP1 otherwise it will be rejected
023(5)8 0 Output ISSTA}itCh point 2Byte \?\?r?ti 40 Range:54~400 Unit: L/min SP1 should be greater than RP1 otherwise it will be rejected
100 Range:110~1000 Unit: L/min SP1 should be greater than RrP1 otherwise it will be rejected
16 Range:20~158 Unit: L/min RP1 should be less than SP1 otherwise it will be rejected
023?9 0 Output 1 sgllease point 2Byte \?\Ier?ti 40 Range:50~396 Unit: L/min RP1 should be less than SP1 otherwise it will be rejected
100 Range:100~990  Unit: L/min RP1 should be less than SP1 otherwise it will be rejected
16 Range: OUT2 When Data slect Temp: 10t 1000 Notei gg‘v}e]ggtgé should be greater than RP2 otherwise
OUT2 When Data select Flow: 22 to 160 ugg:‘mwgggggghou*d be greater than RP2 other
OX25A P sBvte | €80 | 4o ange.0UT2 hen DtaselectTempi 100 1000 Nots it C Sp2 shouldbe greater han RPZ otherwise
N N . ange:
602 0 Output 2 Switch point v Write £ 0UT2 When Data select Flows 54 t0 400 Note: i in SRaghould be greater than RP2 Olhf"
. Range.ouv When Data select Temps 10 o 1000 916 i C $7 should be greater than RP2 otherwise
'0UT2 When Data select Flow: 110 to 1000 WOX€: unl b/min SR hould be greater than RP2 other-
s VT When Data select Temp: 010990 NOLS; gg\rte]gCRtga should be smaller than SP2 otherwise
E%°0UT2 When Data select Flow: 20 o 158 N9t unif b/min RP2 should be smaller than SP2 other-
0x25B 0 RP2 2Byte Read w0r OUT2 When Data select Temp: 0 to 990 Notei gg‘,‘ejgc’igé should be smaller than SP2 otherwise
603 Output 2 Release point Write a8 T2 When Data select Flow: 50 to 396 vaostee:‘[ux;hLb/én(lé\‘gggghould be smaller than SP2 other-
- Range'OUTz When Dataselect Temp:010 990 NOSG i € RF% should be smaller than SP2 otherwise
"OUT2 When Data select Flow: 100 to 990 NOte; Unit b/min B2 should be smaller than SP2 other-
11.2 Error code
32785/ 0x8011:Invalid index 32819/ 0x8033:The length of the written parameter exceeds the defined length
32786/ 0x8012:Invalid subindex 32820/ 0x8034:The length of the written parameter is less than the defined length

32816/ 0x8030: The written parameter exceeds the settable range

11.3 General information

The sensor has an 10-Link communication interface and requires a module with 10-Link function (10-Link master)
to operate. For more detailed information about I0-Link, please visit the company website.

12 10-Link Process Data Mapping

BYTE BYTEO

BIT 31 30 29 28 27 26 25 24
DATA | Fbit15| Fbit14 | Fbit13 | Fbit12 | Fbit11 | Fbit10 | Fbit9 | Fbit8
BYTE BYTE1

BIT 23 22 21 20 19 18 17 16
DATA | Fbit7 | Fbit6 | Fbits Fbit4 Fbit3 | Fbit2 Fbit1 | Fbit0
BYTE BYTE2

BIT 15 14 13 12 1" 10 9 8
DATA | Tbit13| Tbit12 | Tbit11 | Tbit10 | Tbit9 | Tbit8 Tbit7 | Thité
BYTE BYTE3

BIT 7 6 5 4 3 2 1 0
DATA | Tbits5 | Tbit4 | Tbit3 Thit2 Thit1 Thitd | OUT2 | OUT1

Note:

Fbit represents 16-bit flow data, which is an unsigned number in L/min, with a range of 10 times the range, that is, the actual
flow is magnified 10 times. Thit represents 14-bit temperature data, which is an unsigned number in °C, with a range of 0 to
1000, that is, the actual temperature is magnified 10 times.

OUT1 and OUT2 represent the output status of the switch; use the right shift instruction to remove OUT1 and OUT2 to obtain
14-bit temperature data

13 FAC Default Parameter

Parameter List [ SP1 RP1 SP2 RP2 | Display | Flow unit | Temp unit | AFlow unit |[OUT2 Data
FACDefult | 259%F.S | 23%F.S| 50.0°C | 45.0°C| UP | Lmin | °C L | Temp
Parameterlist | OUt1 | OUt2 | TOC1 | TOC2 | DIS1 | DIS2 |FOUT1 | FOUT2
FACDelult | pNPY | PNP2 | NO1 | NO2 | HYS1 | HYS2 | OFF1 | OFF2

14 Pipeline Installation Precautions

Sensor upstream pipeline type and straight pipe length before and after

Pipe type q .
upstream of sensor Front and rear straight pipe length
Concentric contraction —>
fully open valve
i
20DN 1 6DN
]
For the sensor to work properly,
the following instructions must
be followed:
1. Avoid multiple bends that are
not on the same level before A90 degree elbow ‘ > ‘ &
approaching the entrance T
2.The inner diameter of the tube 20DN 1 5DN
cannot be smaller than the inner e I~
diameter of the measuring pipe
The table on the right shows the
pipeline installation require-
ments in different situations
Two 90 degree elbows ‘ > ‘ &
on the same plane ‘
i
|
25DN 1 5DN
[ -
Two 90 degree elbows i f
in different planes —> g)
40DN 1 5DN
N -
T T
Concentric expansion § ‘ => ‘ 0
i
30DN 1 5DN
[ -
(=]
Regulating val ‘ — ‘
egulating valve
half open valve D ‘ ‘
(not recommended) i
|
50DN 1 5DN
N -

Note: DN represents the nominal diameter or diameter of the pipe.



