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Important information in advance
1   Important information in advance

Symbols In order that you can make the best use of this document and to ensure safety during commissioning, operation
and maintenance of the equipment, please note the following explanation of the symbols used.

Explanation of the symbols used.

As well as the instructions in this document, you must also follow the generally applicable accident prevention
and safety regulations.

If the information in this document is insufficient in any situation, please contact our service department, who will
be happy to help you.

Please read this document carefully before installation and commissioning. 

In case of 
questions

If you cannot find any information concerning technical questions or malfunctions in these operating instruction,
please apply the ABB service. For all questions concerning the measuring system, please have the calibration
certificate readily at hand.

Symbol Signal Word Definitions

DANGER DANGER indicates an imminently hazardous situation which, if not avoided, 
will result in death or serious injury.
(High level of risk.)

WARNING WARNING indicates a potentially hazardous situation which, if not avoided, 
could result in death or serious injury.
(Medium level of risk.)

CAUTION CAUTION indicates a potentially hazardous situation which, if not avoided, 
could result in minor or moderate injury.
(Low level of risk.)

NOTICE NOTICE indicates a potentially harmful situation which, if not avoided, 
may result in damage of the product itself or of adjacent objects.
(Damage to property)

IMPORTANT IMPORTANT indicates useful hints or other special information which, if not 
observed, could lead to a decline in operating convenience or affect the 
functionality. 
(Does not indicate a dangerous or harmful situation.)
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Application according to designation, general safety instructions
2   Application according to designation, general safety instructions

2.1 Range of application, application according to designation
The thermal mass flowmeter FMT400-VTS/-VTCS is designed for flow rate measurements of gas. It is only suit-
able to be mounted:

• as insertion sensor in a pipe component with flange mounting in pipes of nominal widths from DN 25...DN 200
(1...8“),

• via weld-on adapter directly in pipes with nominal widths up from DN 100 (4") or in pipes with non-circular
cross-sections.

DANGER
• The device is not certified for use in hazardous areas of zone 0 or 1. Zone 2/22 applications are certified 

by a manufacturer declaration of conformity.

• Modification of construction details at the device by the user are not permitted.

CAUTION
For proper use it is required to observe the Technical data section in the data sheets. You will find the data sheets
in section chapter 10 “Technical Data” on page 31 of these operating instructions.

Any other use is considered improper.

2.2 General safety instructions

2.2.1 Safe operation

The technology of the mass flow meter is state of the art.
The devices were designed, produced and tested in accordance with IEC 1010-1 (corresp. to EN 61010-1 and
DIN VDE 0411 part 1) „Safety reqirements for electrical measurement, control and laboratory equipment“ CE-
certified, and delivered in a safe condition. To maintain this state and guarantee hazard-free operation, all safety
instructions in this manual headed by "DANGER", „WARNING“, „CAUTION“ or „NOTICE“ must be observed.
Otherwise, personnel might be endangered and the mass flow meter itself or other devices and equipment could
be damaged.

Prerequisi-
tes for safe 
operation

These operating instructions contain important information about the safe and proper operation of the equip-
ment. Observing these instructions is mandatory for safe operation.
Failure to observe the instructions can cause hazards for life and limb of the user respectively property damages
at the devices or the entire system.

Proper and safe operation of the mass flow meter requires proper transportation and storage, installation and
commissioning by qualified personnel, operation within its design limits, and careful maintenance observing all
information in these operating instructions.

Qualification 
of personnel

Only personnel familiar with the installation, commissioning, and maintenance of similar devices and having the
required qualifications for their tasks are allowed to work on the device.

Operator The operator of the plant is fully and solely responsible for proper and workmanlike and, thus, safe operation.

The operator must make sure that the operating instructions have been understood by the target audience.

A copy of the operating instructions must be stored in a suitable place at the usage location of the device at all
times.

Read these operating instructions prior to commissioning, decommissioning, maintaining, or repairing a device.

National
regulations

The regulations, standards, and guidelines mentioned in these operating instructions are valid for Germany.
When using the devices in other countries the appropriate and valid national regulations must be observed.

!

!

42/14-36-EN Thermal Mass Flowmeter FMT400-VTS, FMT400-VTCS (Sensyflow VT-S/VT-CS) 5



Application according to designation, general safety instructions
Notes and 
regulations 
to be 
observed

Observe
– the contents of these operating instructions and references to other documents and their contents
– the safety instructions attached to the mass flow meter
– the application data indicated in the calibration certificate
– the appropriate and valid safety instructions for the construction and operation of electrical systems
– the appropriate and valid safety instructions for handling gases
– the regulations and directives regarding explosion protection. 

During 
operation

The operator must commission a qualified electrician to inspect and examine the system at defined intervals.
The examination intervals must be chosen in such a way that any damages that can be expected can be recog-
nised in time.
The examinations must be performed at least every three years.
The examinations can be skipped if the electrical system is continuously monitored by a responsible engineer.

Duties of the operator:
– maintain the system in proper condition
– continuously monitor the system
– execute required maintenance and repair work immediately
– carry out required safety measures.

If the devices are used in areas where dusts can cause explosion hazards, you must clean the devices
frequently. 

Use genuine spare parts, only.

Warranty 
provision

A use contrary to the device’s stipulated use, disregarding of this manual, the use of under-qualified personnel
as well as unauthorized alterations excludes the manufacturer of liability from any resulting damages. The man-
ufacturer’s warranty expires.

2.2.2 Notes concerning the use in potentially explosive areas

Only FMT400-VTS is available in a version authorized for use in zone 2 / zone 22. The manufacturer's declara-
tion and the declaration of conformity can be found in the appendix. For devices authorized for use in zone 2 /
zone 22, only the data and instructions for use stated in the declaration of conformity (ATEX) shall apply.

DANGER
Using the devices in zone 1 / 21 or in zone 0 / 20 is not allowed.

2.2.3 Returning devices
According to EC guidelines for hazardous materials, the owner of hazardous waste is responsible for its disposal
or must observe the following regulations for its shipping:

a. All flow sensors and/or flow transducers sent to ABB Automation Products GmbH for repair must be free of 
any hazardous substances (acids, lyes, solutions, solids).

b. Flow sensors must be flushed and rinsed in order to neutralize hazardous substances. Flow sensors have 
cavities. Therefore, the cavity must be neutralized after operation with hazardous materials.

c. In case of service or repair the measures listed in a) and b) must be confirmed in writing. Confirmation must 
be provided and signed by authorized specialists. A preprinted form is included in the appendix or can be 
requested from ABB Service.

d. Costs arising from increased efforts for handling of contaminated devices and the disposal of hazardous 
substances during repair shall be invoiced to the owner of the device!

!
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Application according to designation, general safety instructions
2.2.4 Disposal
ABB Automation Products GmbH actively promotes environmental consciousness and has an operational
management system in accordance with DIN EN ISO 9001:2000, EN ISO 14001:2004 and OHSAS 18001. Our
products and solutions should have minimum impact on the environment and persons during manufacture, stor-
age, transport, use and disposal.

This includes the environmentally friendly use of natural resources. Through its publications ABB conducts an
open dialog with the public.

This product/solution is manufactured from materials that can be reused by specialized recycling companies.

2.2.5 Information on WEEE directive 2002/96/EC (Waste Electrical and Electronic Equipment
This product/solution is not subject to the WEEE directive 2002/96/EC and relevant national laws (e.g., ElektroG
in Germany).

Dispose of the product/solution directly in a specialized recycling facility and do not use the municipal garbage.
Only privately used products may be disposed of in the municipal garbage according to the WEEE directive
2002/96/EC. Proper disposal prevents negative effects on people and the environment, and supports the reuse
of valuable raw materials.

If it is not possible to dispose of old equipment properly, ABB Service can accept and dispose of returns for a fee.

2.2.6 Instructions acc. to Directive 97/23/EC, pressure Devices

2.2.6.1 General

• The thermal mass flowmeters FMT400-VTS and FMT400-VTCS and the pipe components:
– wafer flange version,
– flange version  with integrated partial measuring section and 
– weld-on adapter 
have been designed, produced and approved in accordance with Directive 97/23/EC for pressure devices.

• The declaration of conformity can be found in the appendix.

• The "FMT400-VT, -VTCS" measuring systems are intended to be used for flow measurement of gaseous 
media, only.

• The device may be used for the specific application and under the conditions specified in the order confirma-
tion, only. Otherwise, the device may be impaired, damaged or even destroyed.

• Only those media (fluids) may be measured which – according to the state of the art or the operator's experi-
ence – do not affect the chemical or physical material properties of process-wetted parts that are essential for
operational reliability.

• The threshold for changing stress reversals has been taken from the AD-2000 Leaflet S1, Section 1.4, and
was neither calculated nor checked by us.

• The device must be included in the routine maintenance procedure of the plant and checked accordingly.

• The used materials must be checked by the user for compatibility with the respective application.

• The max. temperature and pressure specified on the rating plate must not be exceeded.

• Prior to mounting or dismounting the pipe components or transducers always make sure that the pipe is fully
depressurized (except when using an easy-change fitting for mounting/dismounting a transducer).

• Prior to starting any installation work on pipes with aggressive, toxic, irritant or noxious substances always
rinse the pipes carefully. When working on the pipes observe the applicable regulations for the prevention of
accidents.

• Do not use damaged pipe components or transducers. Such units must be withdrawn immediately and re-
turned to the vendor for repair.

• Dismounted pipe components or transducers that have been in contact with aggressive, toxic, irritant or nox-
ious substances must be cleaned thoroughly and wrapped and marked accordingly when they are returned to
the vendor.

• If a leakage should occur at a measuring point, the respective point must be put out of service.

• Immediately replace defective gaskets or O-ring seals. Do not re-use.
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Application according to designation, general safety instructions
• Mechanically marking or making alterations to pipe components or sensors can lead to damage to the
components and is thus prohibited. For weld-on adapters, cutting to length and welding on to the pipe are per-
mitted.

• Damage to hot tap fittings due to external fire must be prevented by the system operator.

2.2.6.2 Mounting/Dismounting the pipe component

• When mounting the pipe components, make sure that the flow direction is in accordance with the marking.

• Observe the respective welding regulations when welding in a weld-on adapter. Do not apply more heat than
absolutely necessary to avoid that the sealing face of the mounting flange gets distorted.

• When mounting a pipe component insert a flat flange gasket between the two pipe flanges. The gasket must
be intact and resistant to the conducted substances.

• Prior to mounting always check the pipe component or transducer incl. the gaskets for possible damage.

• Make sure that the pipe components are not twisted when they are mounted.

• Use the appropriate screws with the required strength and dimensions for screwing the flanges together.

• Fasten the flange screws evenly and with the appropriate torque specified for the built-in gasket.

• After mounting the pipe components, close the insertion pipe with an appropriate blind flange with gasket, or
close the existing stop valve, if applicable.

2.2.6.3 Mounting/Dismounting the tranducer

• When mounting the transducer make sure that its specifications are in accordance with the specifications of
the measuring point.

• Exclusively use the flawless, media-resistant O-ring seal delivered with the transducer for mounting. Do not
use a flat packing.

• Insert the O-ring seal into the respective O-ring groove of the connection flange.

• Handle the transducer with care when inserting it into the pipe. Make sure that the sensor unit is not damaged.

• Screw the transducer to the flange of the insertion pipe. Evenly fasten the screws with the appropriate torque.
Torque for the screws supplied: 87 Nm (unlubricated, without the use of sprung washers).

• When using a pipe component with integrated hot tap fitting make sure that the fitting is in dismounting position
before undoing the screws.

2.2.6.4 Potential risks that may occur during operation

• The surfaces of parts run through by hot fluids may get very hot. Do not touch. Otherwise, there is a risk of
being burnt.

• Aggressive fluids may cause corrosion or abrasion which may result in leakage of fluids under pressure.

• The flange or process gaskets may become leaky due to material fatigue. Media under pressure might escape
then. 

WARNING
An uncontrolled escaping the measuring fluid poses a danger to life and/or health.!
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Design and function
3   Design and function

FMT400-VTS/-VTCS (Sensyflow VT-S/VT-CS) operates on the thermal principle. This measurement method is
based on the principle that gas flowing around a heated body absorbs heat from that body.The result of this flow-
dependent cooling down process is used as a measurement effect. Since the loss of heat depends on the num-
ber of particles reaching the surface of the heated body, it is possible to determine the mass flow directly. It thus
becomes unnecessary to correct pressure and temperature effects.

The measuring systems consist of only the 2 components:
• detecting element and
• pipe component. 

Fig. 3-1 and Fig. 3-2 show a schematic representation of the measuring systems
– FMT400-VTS (process version) and
– FMT400-VTCS (hygienic version).

3.1 Pipe components
Pipe components in process version
Pipe components in process version are available in various types for nominal pipe widths from DN 25...DN 200
(1...8“). In addition it is possible to integrate the transducer directly into pipes as of DN 100 (4“) or into pipes with
non-circular cross-sections using a weld-on adapter.

Fig. 3-1 FMT400-VTS, Process version

Pipe component 1 in
wafer flange design
DN 40...DN 200
ASME 1½...8“

(1)

Transducer FMT400-VTS

(1) Centering pin on outlet side

Pipe component 2 as measuring section
DN 25...DN 50 / ASME 1...2“

Weld-on adapter from DN 100 (4“)

(1)

(1)

O-ring
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Design and function
Pipe components in hygienic version
The pipe components in hygienic version are available either with FG flanges or threaded pipe connections S in
accordance with DIN 11851.

Fig. 3-2 Hygienic version FMT400-VTCS

The pipe components and weld-on adapters guarantee the defined installation of the transducer in the pipeline.
Moreover, they allow simple removal and installation of the transducer for inspection and/or cleaning.

By closing the pipe component with a blind flange, it is possible to use the measuring section even without
installed transducer.

The versions available as standard – depending on the respective nominal width and the desired adaptation –
are shown in chapter 10, “Technical Data”.

3.2 Transducer (detecting element)
The detecting element which is designed as a plug-in sensor contains, apart from the sensor unit, the completely
cast transmitter switching unit installed in the connection head. This is mainly composed of the passive part of
the differential temperature controller for the sensor elements, a memory for all parameter-related measuring
points, the connector for the LCS adapter and the computer for generating flow-specific data.

In addition, a flow-linearized analog signal of 0/4…20 mA (electrically isolated) is directly provided. No special
supply/evaluation device is required.

The transducer is flanged or screwed into pipe component as a plug-in sensor with a centering pin in a defined
manner.

See also chapter 10, “Technical Data”.

Transducer FMT400-VTCS

Pipe component FMT400-VTCS

Centering pin on outlet side

The figure shows process connections 
with pipe fitting S acc. to DIN11851.
The transducer and the pipe component
are also available with FG flanges.
FG flanges on the pipe component are 
always plain on both sides (without 
groove).
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Mechanical installation
4   Mechanical installation

4.1 Important information to begin with (check list)
CAUTION
Prior  to commissioning please pay attention to the following points and read the operating 
instructions carefully.

Each measuring system is delivered with a calibration certificate containing all important information on the 
respective device such as measuring medium, measuring range, operating temperature range, nominal size, 
serial number, ..., ABB Catalog No). 

Measuring systems used for gaseous oxygen are given an extra clearance certificate in the form of a Manufac-
turer's certificate.

The following points should be given special attention:

1. Do the operating data of the existing measuring point correspond to the data stated on the calibration 
certificate (e.g. medium, operating temperature, pressure, measuring range, ...)?

2. Have the permissible ambient temperatures been kept?

3. Is the pipe component or the weld-on adapter correctly installed (pay attention to the flow direction!)?

4. Have the recommended input and output lengths been complied with?

5. Is the installation between detecting element and pipe component correctly done?

6. Are the used sealings in their correct positions and in good condition?

7. Have the electrical connections UIN (24 V) and IOUT (0/4...20 mA) been correctly made?

4.2 Place of installation
• The installation site must fulfill the requirements stated in the chapter "Technical Data: Operating Conditions,

Environmental Conditions".

• In order to avoid adverse effects on the measurement accuracy, input and output measuring sections should
be provided (see chapter 4.3).

• When matching up the detecting element with a weld-on adapter, please read the information in chapter 4.6.

Please make sure that the units are easily accessible when they are installed.

!
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Mechanical installation
4.3 Recommended steadying run lengths for inlet run disturbances
Inlet and outlet runs must be provided to avoid negative effects on the measuring accuracy. These steadying run
lengths make sure that disturbances of the flow profile are eliminated before they can reach the actual measuring
point at the transducer. Straight, undisturbed pipe lengths are used as steadying run lengths, their length de-
pends on the type of the inlet run disturbance.

Recommended steadying lengths according to DIN EN ISO 5167-1

To achieve the stated measuring accuracy, the steadying lengths seen above must be provided. 
The inlet and outlet run lengths are stated as multiples of the pipe diameter D.

For combinations of inlet run disturbances, e. g. valve and reducer, you must always consider the longer inlet
run length.

Expansion

X = 15

Reducer

X = 15

90°-elbow

X = 20

Two 90°-elbows
in 1 level

X = 25

Two 90°-elbows
in 2 levels

X = 40

Valve/slide

X = 50

X D× 5 D×

Z-18938

Z-
18

93
9

< 7°

Z-
18

94
0

< 7°

Z-18941

Z-
18

94
2

Z-18943

Z-18944
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Mechanical installation
In confined spaces at the mounting location the outlet run length can be shortened to 3 × D. The reduction of the
minimum inlet run length, however, will impact on the achievable accuracy. High repeatability of the measuring
value is still provided.

Under certain circumstances, special calibration can be performed for insufficient steadying lengths. For this
purpose and in individual cases, consult the DKD Calibration Department of ABB Automation Products GmbH
at Alzenau. An on-site adjustment is also possible, if reference flow values are precisely known, by entering a
calibration factor.

The specifications for the steadying sections relate to air and most other measurable gases.

IMPORTANT
For gases with extremely low density (hydrogen, helium) the steadying lengths must be doubled. If type 2
pipe components with integrated flow straighteners are used, then the steadying lengths specified for air
are sufficient.

Components that influence the flow (e. g. valves, shut-off fittings and similar components) should possibly be
mounted at the outlet run length, i. e. behind the measuring point.
42/14-36-EN Thermal Mass Flowmeter FMT400-VTS, FMT400-VTCS (Sensyflow VT-S/VT-CS) 13



Mechanical installation
4.4 Installation 

CAUTION
Safety instructions
When dismounting, with more than 1.1 bar absolute pressure, or with high temperatures or health-
hazardous gases in the pipe, the use of the exchange tool is recommended and obligatory for safety rea-
sons (see chapter 4.7). 
Non-observance may lead to severe injuries of persons.

The installation is described using the example of a pipe component of type 1 in intermediate flange version. The
description analogously also applies to a type 2 pipe component and the weld-on adapters.

Fig. 4-1 Schematic illustration of a pipe component 1 with intermediate flange

IMPORTANT
In the case of the type 1 pipe component (intermediate flange version) with ball valve and a nominal width
DN 125, DN 150 und DN 200 / 6" und 8", transducers with a length of 425 mm (16,73“) must be used.

!

(1) Centering pin

1. The flow direction must agree with the 
direction shown by the arrow on the pipe 
component.

2. The opening diameter of the sealings 
used may not be changed and should on 
completion of the component installation 
guarantee that the detecting element and 
the pipe are absolutely leakproof.

3. The centering pin on the pipe component 
(Fig. 4-1) or weld-on adapter must be lo-
cated downstream side (behind the mea-
suring point).

4. Check the supplied O-ring (55 x 3 mm) 
between the transducer and the pipe 
component / weld-on adapter for signs 
of damage prior to installation. Insert the 
O-ring exactly into the groove of the 
DN 25 flange.

5. All flange screws must be installed 
properly.

(1)
Pipe component 1 in
wafer flange design
DN 40...DN 200
ASME 1½...8“

Transducer 
FMT400-VTS

O-ring
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Mechanical installation
4.5 Dimensional drawings, version for process engineering

Dimensions in mm (inch)

Dimensions in mm (inch)

Dimensions in mm (inch)

Transducer Pipe component 1
Wafer flange

Pipe component 2
Measuring section

Weld-on adapter
up to DN 100 (4“)

PN 40
Nom. size L2 h D1 d1 d2 D4 L3 L4
DN 25

B1 = 125
B2 = 80
B3 = Ø115
B4 = 58

L1 = 188
L5 = 450
L7 = 65

(4.92)
(3.15)
(4.53)
(2.28)

(7.40)
(17.72)
(2.56)

269 (10.59) 263 (10.35) – 28.5 (1.12) – 115 (4.53) 600 (23.62) 486 (19.13)
DN 40 94 (3.70) 43.1 (1.70) 88 (3.46) 150 (5.91) 860 (33.86) 731 (28.78)
DN 50 109 (4.29) 54.5 (2.15) 102 (4.02) 165 (6.50) 1000 (39.37) 837 (32.95)
DN 65 129 (5.67) 70.3 (2.77) 122 (4.80) 185 (7.28) 1400 (55.12) 1190 (46.85)
DN 80 144 (5.67) 82.5 (3.25) 138 (5.43) 200 (7.87) 1700 (66.93) 1450 (57.09)
DN 100 170 (6.69) 107.1 (4.22) 162 (6.38) – – –
DN 125 196 (7.72) 131.7 (5.19) 188 (7.40) – – –
DN 150 226 (8.90) 159.3 (6.27) 218 (8.58) – – –
DN 200 293 (11.54) 206.5 (8.13) 285 (11.22) – – –
> 350 431 (16.97) 425 (16.73)
> 700 781 (30.75) 775 (30.51)

ASME B 16.5, Cl. 150 (ANSI), Sch 40 S
1“

B1 = 125
B2 = 80
B3 = Ø115
B4 = 58

L1 = 188
L5 = 450
L7 = 65

(4.92)
(3.15)
(4.53)
(2.28)

(7.40)
(17.72)
(2.56)

269 (10.59) 263 (10.35) – 26.6 (1.05) – 108 (4.25) 560 (22.05) 454 (17.87)
1½“ 85 (3.35) 40.9 (1.61) 73 (2.87) 127 (5.00) 864 (34.02) 741 (29.17)
2“ 103 (4.06) 52.6 (2.07) 92 (3.62) 154 (6.06) 1003 (39.49) 846 (33.31)
3“ 135 (5.31) 78.0 (3.07) 127 (5.00) – – –
4“ 173 (6.81) 102.4 (4.03) 157 (6.18) – – –
6“ 221 (8.70) 154.2 (6.07) 216 (8.50) – – –
8“ 278 (10.94) 202.7 (7.98) 270 (10.63) – – –
> 14“ 431 (16.97) 425 (16.73)
> 28“ 781 (30.75) 775 (30.51)

L1

B3

h

L2

B2B1

B4

Centre of
sensor

B3

d2

d1

D1

L7

h
Z-

18
93

1

B3

L4
L3

h

d1D
4

optional with integrated flow straightener
(DN 25, PN 40)

L5

B3

Z-
18

93
3Pipe 33,7

(1,33”)
∅

ASME B 16.5, Cl. 300 (ANSI), Sch 40 S
1“

B1 = 125
B2 = 80
B3 = Ø115
B4 = 58

L1 = 188
L5 = 450
L7 = 65

(4.92)
(3.15)
(4.53)
(2.28)

(7.40)
(17.72)
(2.56)

269 (10.59) 263 (10.35) – 26.6 (1.05) – 123.9 (4.88) 560 (22.05) 454 (17.87)
1½“ 94 (3.70) 40.9 (1.61) 73 (2.87) 155.4 (6.12) 864 (34.02) 741 (29.17)
2“ 110 (4.33) 52.6 (2.07) 92 (3.62) 165.1 (6.50) 1003 (39.49) 846 (33.31)
3“ 148 (5.83) 78.0 (3.07) 127 (5.00) – – –
4“ 180 (7.09) 102.4 (4.03) 157 (6.18) – – –
6“ 249 (9.80) 154.2 (6.07) 216 (8.50) – – –
8“ 307 (12.09) 202.7 (7.98) 270 (10.63) – – –
> 14“ 431 (16.97) 425 (16.73)
> 28“ 781 (30.75) 775 (30.51)
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Mechanical installation
4.6 Weld-on adapter

4.6.1 Weld-on adapter for FMT400-VTS (Sensyflow VT-S) transducer

When installing the transducer in pipes with larger nominal width or non-round cross-section, the weld-on adapt-
er must be welded to the pipeline under consideration of the following information:

1. The weld-on adapter must have a length L after welding (see Fig. 4-2 and Fig. 4-3)

L = h - ½ × ∅ Doutside with h = 263 mm (10,35“), 425 mm (16,73“) or 775 mm (30,51“)
(transducer lengths)

– The weld-on adapter must be shortened to the corresponding length before welding. After welding in 
place, a few mm of the weld-on adapter can protrude into the pipe, max. 10 mm (0,39“).

– Observe the pipeline wall thickness and amount of shrinkage when welding!
– The distance h from the flange top edge of the adapter to the pipe center line must be within a tolerance 

of ± 2 mm (0,08“).

2. Rectangularity to the pipe axis must be absolutely kept (max. tolerance: 2°).

3. The centering pin of the adapter must be aligned in flow direction to the pipe axis (at outlet run length, behind 
measuring point).

4. After welding the free passage for inserting the transducer must be at least 28 mm (1,10“) (if required, use 
drill to clear).

5. Transducer installation:
– Insert the supplied O-ring (55 mm × 3 mm) into the provided groove.
– Push the transducer into the adapter and screw together.

Weld-on adapter for FMT400-VTS (Sensyflow VT-S) 

Fig. 4-2 Installation of the weld-adapter 

IMPORTANT
Deviations from the stated dimension and position tolerances cause additional measuring uncertainty.

Weld-on adapter
(upon delivery

Required accuracy of mounting
Centric mounting < ± 2 mm (0,08“)
Twist < ± 2°

* This maximum pipe diameter 
specification is only valid when 
installing the sensor centrically in 
the pipe. For larger diameters or 
angular ducts a non-centric 
sensor position is taken into 
account for calibration.

Length h
of the

transducer
in mm (inch)

Min./max.
outer pipe
diameter

in mm (inch)
263

(10,35)
100...350

(3,94...13,78)
425

(16,73)
> 350...700 

13,78...27,56)
775

(30,51)
> 700...1400

(27,56...55,12)*

∅ d

∅
D

min. 28 mm (1,10”)

h

Z-189341

(1)

L

Direction of flow

Sealing ring groove

(1) Centering pin
on outlet side

∅ 33,7 (1,33”)

45
0 

m
m

 (1
7,

72
”)

Z-189342

(1)
Connection flange DN 25
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Mechanical installation
4.6.2 Pipe component and weld-on adapter with ball valve
The ball valve version allows you to mount and dismount the transducer even with low overpressure in the pipe
letting very little gas escape.

The weld-on adapter is mounted as described in chapter 4.6.1.

NOTICE
When welding, it must be ensured that the seals in the ball valve do not overheat.
In there is any doubt, the ball valve must be removed before starting the welding.

When mounting and dismounting the transducer always make sure that the gas pressure inside the pipe is not
as high that the transducer is pressed out of the pipe component or weld-on-adapter. We recommend to use the
integrated hot tap fitting for gas pressures above 1.1 bar abs.

Fully open the ball valve before mounting the transducer. Fit in the appropriate gasket, thoroughly center the
transducer and fasten it.

Prior to dismounting the transducer always check that the pipe is depressurized or that the pressure in the pipe
is low enough to ensure safe dismounting. Only then undo the 4 screws on the DN 25 flange, dismount the trans-
ducer and close the ball valve.

NOTICE
Do not close the ball valve before removing the transducer. Otherwise. the ball may considerably dam-
age the cage or the sensor elements.

Weld-on adapter with ball valve for FMT400-VTS (Sensyflow VT-S)

Fig. 4-3 Installation of the weld-on adapter with ball valve

IMPORTANT
Deviations from the stated dimension and position tolerances cause additional measuring uncertainty.

!

!

54
0 

m
m

 (2
1,

26
”)

(1)

(2)

Z-20233∅ 48,3 (1,90”)

Connection flange DN 25

Weld-on adapter
(upon delivery)

* This maximum pipe diameter 
specification is only valid when 
installing the sensor centrically in 
the pipe. For larger diameters or 
angular ducts a non-centric sen-
sor position is taken into account 
for calibration.∅ d

∅
D

min. 28 mm (1,10”)

h

(1)

(2) L

Direction of flow

Sealing ring groove

(1) Centering pin on outlet side
(2) ball valve DN 40 
D Pipe diameter (outside)

Required accuracy of mounting
Centric mounting < ± 2 mm (0.08“)
Twist < ± 2°

Length h
of the

transducer
in mm (inch)

Min./max.
outer pipe
diameter 

in mm (inch)
263

(10.35)
100...150

(3.94...5.91)
425

(16.73)
> 150...500
(5.91...19.69)

775
(30.51)

> 500...1150*
(19.69...45.28)
42/14-36-EN Thermal Mass Flowmeter FMT400-VTS, FMT400-VTCS (Sensyflow VT-S/VT-CS) 17



Mechanical installation
4.7 Integrated hot tap fitting for FMT400-VTS (Sensyflow VT-S)

WARNING
Safety instructions
When dismounting, with more than 1.1 bar absolute pressure, or with high temperatures or health-
hazardous gases in the pipe, the use of the exchange tool is recommended and obligatory for safety
reasons.
Non-observance may lead to severe injuries of persons.

Fig. 4-4 Integrated hot tap fitting, wafer flange and weld-in versions

The integrated hot tap fitting is used instead of the pipe component and weld-on adapter assembly described
above if the sensor must be exchangeable during operation with virtually no gas escaping from the system.

It is recommended to use the hot tap fitting for measurements in main conduits (e.g. compressed air systems)
or for measuring points which otherwise require rinsing prior to removing the sensor. As a rule, hot tap fittings
should be preferred for all systems where, otherwise, the entire system or parts of it must be switched off to
replace a sensor.

!

h 
=

 4
25

 m
m
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16
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3”

)

Detail B
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Ø 50 mm
(1,97”)
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0 - CLOSE - ZU

50 -OPEN-MESSEN

Detail A

Transducer length h
for weld-in version
is always 425 mm (16,73“)

Wafer flange version – sensor
in exchange position

Weld-in version – sensor 
in measuring position

Covers for 
DN 25 flange

Indication of sensor position
50 mm stroke (1,97“)

O-ring seal

Bottom edge of lock nut

lock nut

Transducer length h for wafer flange version
h = 263 mm (10,35“) for DN 50, DN 65 and DN 80 / 2“, 3“
h = 425 mm (16,73“) for DN 100, DN 125, DN 150 and DN 200 / 4“, 6“, 8“
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Mechanical installation
4.7.1 Technical data for integrated hot tap fittings

The hot tap fitting is designed for compressive loads of max. 16 bar. To ensure interchangeability with standard
pipe components (Design 1), the wafer version (fig. Fig. 4-6) was developed for DIN flanges DN 50 and DN 80
with a pressure stage of PN 40 (DN 65 in pressure stage PN16, use a connection flange with 4 screw holes).
Imperial versions 2...8" are designed for connection flange ASME B16.5 Cl.150 only. Suitable sensor lengths are
listed in Fig. 4-4.

Fig. 4-5 Maximum pressure/temperature values for the integrated hot tap fitting

4.7.2 Mounting the wafer flange version

Fig. 4-6 (left) shows the wafer flange version of the hot tap fitting mounted in the pipeline in disassembly position,
i.e., the guide tube is in its upper end position and seals the Sensyflow opening (right).

The hot tap fitting is sealed on both sides with the flat gaskets against the mounting flange of the pipeline. For
greatest measurement accuracy, it must be centered exactly between the flanges, as it is for conventional pipe
components (see Fig. 4-1). Please observe the proper flow direction (arrow on pipe component).

Fig. 4-6 Hot tap fitting in disassembly position

Permissible pressure load
p_max. of the integrated hot tap fitting
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Temperature: max. 200 °C (392 °F)

Pressure (abs)  16 bar - 090 °C
 (232 psi - 194 °F)

1 bar - 200 °C
(14.5 psi - 392 °F)
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Mechanical installation
4.7.3 Mounting the weld-in version

The weld-in version of the hot tap fitting is available in two overall lengths:
– For meter sizes DN100 / 4" to DN125 / 5" and
– For meter sizes DN150 / 6" to DN300 / 12"

The sensor length is h = 425 mm (16,73“) in both cases.

The installation depth depends on the pipe diameter and is calculated individually.

NOTICE
The components of the hot tap fitting may not be shortened or altered structurally.

Fig. 4-7 Hot tap fitting in measuring position

When welding the hot tap fitting into the pipeline the following points must be taken into consideration:

– Observe pipeline wall strength and degree of shrinkage for welding.
– The distance h from the upper edge of the flange on the fitting to the pipe central axis must be within a 

tolerance of ± 2 mm (0,08“) in measuring position.
– Maintain the right angle to the pipe axis (max. tolerance: 2°).

– The centering pin must be aligned with the pipe axis in the flow direction (outflow side, behind the measuring 
site (see Fig. 4-7)).

NOTICE
– Make sure that welded joints do not overheat to prevent warping of the seal surface and damage to 

the O-rings. You may need to pause and allow the fitting to cool.

IMPORTANT
Deviations from the stated dimension and position tolerances cause additional measuring uncertainty.

!

X h

Ø50

Y

28 48

Sensyflow VT/iG transducer

Centering pin
(for flow direction)

Flow direction

(T
ra

ns
du
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r)

Calculating the installation depth
(Hot tap fitting in measuring position):

X = h - (Ø pipe exterior/2)
Y = (Ø pipe exterior/2) - 28

Example:
Transducers of overall length h = 425 mm (16,73“)
Pipe with external diameter of 210 mm (8,27“)
Hot tap fitting is in measuring position

X = 425 mm - (210 mm/2) = 320 mm

!
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Mechanical installation
4.7.4 Mounting the transducer with system in operation

– The hot tap fitting must be in disassembly position (Fig. 4-6), i.e., Sensyflow opening is sealed.
– Place the supplied O-ring (55 mm x 3 mm [2,17 x 0,12“]) in the appropriate groove (Fig. 4-8). The O-ring gasket 

and screws are included in the delivery scope.
– Insert the Sensyflow transducer in the hot tap fitting and secure with screws (two M12 screws and two extend-

ed special screws, installed opposite each other (Fig. 4-9).
– Install the covers and use nuts to attach them to the special screws (Fig. 4-10).

– Rotate the Sensyflow transducer into measuring position using the lock nut (Fig. 4-10). The lower edge of the 
lock nut indicates the current position of the sensor. When you reach the measuring position 50 - OPEN - 
MESSEN (lower stop of lock nut), the sensor is in the middle of the pipeline and accurate values will be 
provided (see detail A in Fig. 4-4).

NOTICE
The lock nut may only be operated manually. Use of tools or other devices is prohibited.

– Electrically connect the Sensyflow transducer (see chapter 5)

Fig. 4-8

Fig. 4-9 Special screws for covers Fig. 4-10 Transducer with integrated hot top-
fitting in measuring position

!

Centering pin

Lock nut

O-ring

Hex-head socket screws
(4 units) to secure the
guide tube

Special screws

Lower edge
of the lock nut
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4.7.5 Disassembling the transducer with system in operation

– Rotate the hot tap fitting using the lock nut. (Upper stop of lock nut, with lettering 0 - CLOSE - ZU must be 
visible; see detail A in Fig. 4-4).

– Disconnect transducer electrically according to instructions manual.
– Remove the nuts for the covers and carefully release the screws securing the transducer according to the fol-

lowing instructions.

DANGER
The mounting screws of the Sensyflow transducer may only be released when the hot tap fitting is in 
disassembly position. Do not release the mounting screws when the fitting is in measuring position.

WARNING
Depending on design, a small amount of process gas (some cm3) may be released when disassembling 
the transducer. For toxic or explosive gases, make sure that sufficient ventilation is provided.

WARNING
If when releasing the mounting screws you notice a large amount of gas escaping, the activities must 
be stopped and screws retightened. Check whether the fitting is actually in disassembly position.
If it is positioned properly, disassembly of the transducer can only be performed after emptying and, if 
necessary, cleaning the pipeline (defective hot tap fitting, see Maintenance).

– Remove the transducer from the hot tap fitting. Warning: Do not tip to the side.

4.7.6 Maintenance

After approx. 100 installation and disassembly procedures, the transducer O-ring gaskets for the PN 16 hot tap
fitting must be replaced. When working with dusty, abrasive or aggressive measured media, it may be necessary
to replace these more frequently.

Only ABB Service or qualified personnel of the operator is authorized to replace O-ring gaskets. For the latter
case, the warranty is no longer valid for ABB.

Fig. 4-11 shows the individual parts of the hot tap fitting:

Fig. 4-11 Components of the integrated hot tap fitting

!

!

!

Covers (3)

Trans-
ducer (4)

Guide
tube (2)

Pipe
compo-
nent (1)
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Mechanical installation
1. Pipe component with lock nut (flange version)
2. Guide tube with slip ring and guide pin. The specially processed surface of the guide tube maintains the seal 

 during installation and disassembly.

NOTICE
The surface of the guide tube must not be damaged. When disassembling the guide tube, the warranty 
is no longer valid for ABB.

3. Covers
4. Sensyflow VT/iG transducer

Fig. 4-12 Hot tap fitting in wafer configuration for DIN flange PN 40

DANGER
Before disassembling the guide tube, make sure that the pipeline has been relieved of atmospheric 
pressure and cleaned. 

Disassembling transducers (see chapter 4.7.5)

– To disassemble the guide tube, release the 4 hex-head screws on the lock nut (Fig. 4-8) and remove the guide 
tube. Clean parts, if necessary.

– Replace the two internal Viton 36 x 3 mm O-rings of the fitting and the Viton 26 x 3 mm O-ring of the guide 
tube (see Fig. 4-12). Lightly lubricate the O-rings as well as the threads of the lock nut and slip ring of the guide 
tube. For oxygen applications, only approved O2 fittings grease may be used (e.g., Krytox GPL-226).

– Insert the guide tube in the fitting and tighten the 4 hex-head screws of the lock nut until reaching the stop in 
identical position as with disassembly.

– Verify correct installation by rotating the lock nut into measuring and disassembly positions.

!

28

65

Sensyflow VT/iG transducer

Centering pin
(for flow direction)

O ring Ø 36 x 3, Viton

O ring Ø 26 x 3, Viton

Flow direction
(Transducer in measuring position)

!
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Mechanical installation
4.8 FMT400-VTCS (Sensyflow VT-CS), hygienic versions

Measuring ranges at atmospheric pressure

4.9 Dimensional drawings FMT400-VTCS
Pipe fitting S acc. to DIN 11851

Fig. 4-13 Dimensional drawings hygienic version with pipe fitting S

Type of gas Air, nitrogen, oxygen -25...150 °C (-13...302 °F)
Nominal size:

mm inch

DN 25 (1)
DN 40 (1,5)
DN 50 (2)
DN 80 (3)

qmin qmax
kg/h kg/h

0 (1.6) ... 160
0 (4) ... 430
0 (7) ... 700
0 (17) ... 1,700

qmin qmax
Nm3/h Nm3/h
for 0 °C (32 °F) /

1013.25 hPa (14.696 psia)
0 (1.2) ... 120
0 (3) ... 330
0 (5) ... 540
0 (13) ... 1,300

qmin qmax
lbs /h lbs/h

0 (3.5) ... 350
0 (10) ... 950
0 (15) ... 1,500
0 (37) ... 3,700

Type of gas Carbon dioxide -25...150 °C (-13...302 °F)
Nominal size:

mm inch

DN 25 (1)
DN 40 (1,5)
DN 50 (2)
DN 80 (3)

qmin qmax
kg/h kg/h

0 (1.8) ... 180
0 (4) ... 440
0 (7) ... 730
0 (19) ... 1,900

qmin qmax
Nm3/h Nm3/h
for 0 °C (32 °F) / 

1013.25 hPa (14.696 psia)
0 (0.9) ... 90
0 (2) ... 220
0 (4) ... 370
0 (10) ... 900

qmin qmax
lbs /h lbs/h

0 (4) ... 400
0 (10) ... 970
0 (16) ... 1,600
0 (42) ... 4,200

Pipe component, hygienic version
with pipe fitting S acc. to DIN 11851,
Nominal pressure PN16 for DN 25, 40, 50; PN10 for DN 80

Transducer

Direction of flow

Centre of pipe
component

125 (4,92”)
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7 

(7
,7
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)

58
 (

2,
28

”)

Rd 52 x 1/6"
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Z-18937

Ø
D
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G

1
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0
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Z

-1
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6

Direction of flow

Dimensions in mm (inch)

DN A L L1 L2 ∅ D G
25 (1“) 196 (7.72) 182 (7.17) 140 (5.51) 42 (1.65) 28 × 1 (1.10 × 0.04) Rd52 × 1/6“

40 (1,5“) 284 (11.18) 270 (10.63) 205 (8.07) 65 (2.56) 40 × 1 (1.57 × 0.04) Rd62 × 1/6“
50 (2“) 344 (13.54) 330 (12.99) 265 (10.43 65 (2.56) 52 × 1 (2.04 × 0.04) Rd78 × 1/6“
80 (3“) 526 (20.71) 510 (20.08) 425 (16.73) 85 (3.35) 85 × 2 (3.35 × 0.08) Rd110 × 1/4“
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Mechanical installation
FG flange

Fig. 4-14 Dimensional drawings Hygienic version with FG flange

Follow the instructions given in chapter 4.4 to install the transducers in the pipe components.

Select the gaskets in accordance with the connection standard used.

Pipe component, hygienic version
with FG flange: FG 1, PN10

Transducer

The FG flanges on the pipe component’s process side are always smooth (without groove).
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of pipe component

Direction of flow

Dimensions in mm (inch)

DN L L1 L2 ∅ D F
25 (1“) 175 (6.89) 133 (5.24) 42 (1.65) 29 × 1.5 (1.14 × 0.06) 83 (3.27)

40 (1,5“) 270 (10.63) 205 (8.07) 65 (2.56) 42 × 2 (1.65 × 0.08) 100 (3.94)
50 (2“) 330 (12.99) 265 (10.43 65 (2.56) 54 × 2 (2.12 × 0.08) 110 (4.33)
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Electrical installation
5   Electrical installation 

Requirement Prior to connecting electrical cables the device must be mounted properly. The auxiliary power is switched off.

Destination Measuring system is ready for operation.

Fig. 5-1 Detecting connection head (without cap of connection head) 
1 ... 4 Terminals Fig. 5-2
5 Terminals for parameter setting

(Plug connection for LKS adapter)
6 Cable entry with shielding connected
7 Terminal board
8 Ground

Fig. 5-2 1 Power supply 24 V AC / DC +
2 Power supply 24 V AC / DC -
3 Analog output 0/4...20 mA (electrically isolated) +
4 Analog output 0/4...20 mA (electrically isolated) -

1. A shielded, four-wire cable (e. g. 4 x 1 mm2 / AWG 18) 
is required to connect the detector.

2. Remove the connecting head cap of the detector by 
undoing the 4 screws.

3. Connect the four wires to the terminal of the detector 
electronic unit (see Fig. 5-2).

CAUTION
Electrical isolation is only safeguarded when terminal 4 
is not connected to terminal 2 of the auxiliary voltage!

4. Connect the shielding to the EMC cable entry.

IMPORTANT
For reasons of EMC the shielding should not be 
routed through the case, in order to preserve the 
shielding effect!

5. Replace the connection head cap and screw tightly. 
Make sure that the sealing is in the correct position.
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Electrical installation
CAUTION
When powering the device with 24 V UC exclusively use extra low voltage with protective separation from other
circuits (German standard DIN VDE 0106). 

Do not connect mains voltage 115 V AC or 230 V AC to the 24 V UC input. 
This will damage the device electronics!

Connecting Connecting power supply 24 V

!

Step Action

1. Check whether the operating voltage specified on the device matches the power 
supply voltage.

2. Use a power supply line with sufficient dimensions and ratings 
(recommended line safety switches as of 2 A, slow-blow).

3. Provide a mains switch or switchable power socket close to the device to be able to disconnect 
the device from all power if required.
Mark the mains switch accordingly to allow for a clear allocation to the respective equipment.

4. Connect the power cable to the mains.

5. Absolutely observe the notes in chapter 6 before switching on the power supply.

!
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Start-up – Safety instructions
6   Start-up – Safety instructions

Require-
ments

The device must be installed and the electrical signal lines must be connected prior to start-up.

6.1 Checking the installation
Prior to starting the device, make sure that is has been installed properly.

Follow the checklist:

6.2 Switching on
CAUTION
Prior to switching on the device make sure that all steps described in chapter 4 and chapter 5 have been 
executed properly.

Check again that the operating voltage selected on the device is identical with the local mains voltage.

☞ After power-on, the device is automatically on.

Step Check

1. Is the unit securely fastened?

2. Are the electrical signal, control and interface cable laid and connected correctly?

3. Do the operating data of the existing measuring point correspond to the data stated on the 
calibration certificate (e.g. medium, operating temperature, pressure, measuring range, ...)?

4. Have the permissible ambient temperatures been kept?

5. Is the pipe component or the weld-on adapter correctly installed (pay attention to the 
flow direction!)?

6. Have the recommended input and output lengths been complied with?

7. Is the installation between detecting element and pipe component correctly done?

8. Are the used sealings in their correct positions and in good condition?

9. Have the electrical connections UIN (24 V) and IOUT (0/4...20mA) been made correctly?

✓

❐

❐

❐

❐

❐

❐

❐

❐

❐

!
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Changing the configuration
7   Changing the configuration

The configuration/parameter definition of the FMT400-VTS/-VTCS measuring systems can be modified via LKS
adapter (local communication interface) (Fig. 5-1).

This adapter is provided separately as an accessory and will be supplied completely with software and appro-
priate instructions.

To activate the configuration changes, the device must be restarted. To do so, use the command "restart reset"
or interrupt the power supply for approximately 10 seconds.

8   Fault messages

If faults occur (e. g. sensor leakage),  the 0/4...20 mA output will accept the configured value, i. e. the following
settings will be possible in case of fault:

The following settings will be possible in case of fault:
• MIN < 3.5 mA
• MAX > 22.5 mA

Notice:
The standard setting in case of fault is 0...20 mA  for (MAX.)  and 4...20 mA  for (MIN.).
These settings can be modified via the LKS interface and the respective configuration software.
Further fault messages (e.g. data error) can be received via the status function („Check function“, chapter 7).

The following parameters can be changed or imported:

• Read device data display current settings

• Measuring range select within the cailbration measuring range

• Low-flow cutoff zero setting, 0...20 % upper range of measuring range

• Filter factor attenuation, 1...500 adjustable (standard 50)

• Output in case of fault MIN. (< 3.5 mA) or MAX. (> 22.5 mA)

• Analog output 0/4...20 mA

• Save modified data adjustments are stored

• Factory setting basic settings

• Status Check function

• Reset Start anew

• Printout print out current settings

• Passwort only for service technician!
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Maintenance
9   Maintenance

All measuring systems are calibrated with our own calibration equipment for which the manufacturer is associ-
ated with the German Calibration Service. They are calibrated with air or the respective process gas and the
values are converted for the respective application if necessary.

The mass flowmeter is almost maintenance-free. Only gases with moist impurities may cause the transducer to
require occasional cleaning (depending on the degree of contamination).

9.1 Cleaning the detecting element

9.2 Decommissioning
When there is a chance that safe operation is no longer possible, put the device out of operation and secure it
against unintended operation.

It can be assumed that safe operation is no longer possible
– if the device shows visible signs of damage,
– if the device does no longer work,
– after long storage under unfavorable conditions,
– after transport under unfavorable conditions.

! 1. Switch off the supply voltage.

2. Remove the detector from the pipe component or weld-on adapter (make sure that the pipe is
not under pressure).

3. Remove the flowmeter sensor from the pipe component or weld-on adapter.

4. Clean carefully the sensor unit with warm water or alcohol. We recommend the use of a soft brush 
or a cotton-tipped stick.
CAUTION
Under no circumstance should hard objects like screwdrivers, pincers or similar articles be used. 
These could cause irreparable, mechanical damage to the sensor unit!
The unit must not be cleaned in an ultrasonic bath.

5. Dry sensor unit for some minutes or blow it dry.

6. Check the sealing between the detector and pipe component or weld-on adapter for correct status and 
neatness, and if need be replace sealing with a new one.

7. Process version FMT400-VTS O-ring (55 mm × 3 mm)

8. Hygienic version FMT400-VTCS Sealing G acc. to DIN 11851 or 
Sealing DN25 for FG flange

9. Install the detector in the pipe component or weld-on adapter 
(se also chapter 4.4 “Installation” on page 14).

10. The commissioning may only be carried out according to the specified procedures and under observation 
of the safety instruction listed in chapter 6.
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Technical Data
10   Technical Data

Parameter setting
The output signal range of the FMT400-VTS/VTCS flowmeters can be set to either 0...20 mA or 4...20 mA. Ad-
ditionally, the measuring range window can be extended such that a smaller span corresponds to a 20 mA cur-
rent signal. Alarm signalling is possible at < 3.5 mA or > 22 mA (selectable).

The measuring instrument parameters can be set via the LKS-adapter. A standard PC or laptop allows you to
change the used output signal and to adjust the measuring range.

Type FMT400-VTS FMT400-VTCS Hygienic version
Application Process engineering Food and beverage industry
Measured variable 
(measured gases)

Flow rate of gases and gas mixtures with known 
composition

Flow rate of air, N2, CO2, O2

Measuring ranges
Nominal sizes (DN)

DN 25
DN 40
DN 50
DN 65
DN 80
DN 100
DN 125
DN 150
DN 200
up to 3000 mm

qmin qmax
kg/h kg/h

0 (1.6) ... 160
0 (4) ... 430
0 (7) ... 700
0 (12) ... 1,200
0 (17) ... 1,700
0 (30) ... 3,000
0 (51) ... 5,100
0 (80) ... 8,000
0 (130) ... 13,000
0 (27,000)...2,700,000

qmin qmax
Nm3/h Nm3/h

for 0 °C (32 °F) /
1013.25 hPa (14.696 psia)
0 (1.2) ... 120
0 (3) ... 330
0 (5) ... 540
0 (9) ... 940
0 (13) ... 1,300
0 (23) ... 2,300
0 (39) ... 3,900
0 (62) ... 6,200
0 (100) ... 10,000
0 (21,000)...2,100,000

qmin qmax
kg/h kg/h

0 (1.6) ... 160
0 (4) ... 430
0 (7) ... 700

0 (17) ... 1,700

qmin qmax
Nm3/h Nm3/h

for 0 °C (32 °F) /
1013.25 hPa (14.696 psia)
0 (1.2) ... 120
0 (3) ... 330
0 (5) ... 540

0 (13) ... 1,300

(square ducts and larger diameters on request)
Measuring ranges
Nominal sizes (inch)

1.0
1.5
2.0
3.0
4.0
6.0
8.0
120.0

qmin qmax
lbs /h lbs/h

0 (3.1) ... 310
0 (8.4) ... 840
0 (14) ... 1,400
0 (35) ... 3,500
0 (60) ... 6,000
0 (165) ... 16,500
0 (285) ... 28,500
0 (60,000)...6,000,000

qmin qmax
SCFM SCFM

for 15 °C (59 °F) /
1013.25 hPa (14.696 psia)
0 (0.7) ... 65
0 (1.8) ... 180
0 (3) ... 310
0 (8) ... 760
0 (13) ... 1,300
0 (36) ... 3,600
0 (62) ... 6,200
0 (13,000)...1,300,000

(square ducts and larger diameters on request)
Note regarding measuring 
ranges

The above values are reference values for applications involving air or nitrogen under atmospheric conditions 
(other gases available upon request).

The values for qmax can be increased by approx. 10 % upon request
(with lower accuracy in the extended range).

Readings are displayed for 0 kg/h / SCFM and higher (or other mass flow unit)
Measured error
Air, nitrogen
other gases

Under calibration conditions in the stated measuring range
≤ ± 0.9 % of measured value ± 0.05 % of possible end value in this nominal size (see measuring ranges)
≤ ± 1.8 % of measured value ± 0.10 % of possible end value in this nominal size (see measuring ranges)

For special calibration on request
Repeatability error < 0.25 % of measured value
Influence of medium 
temperature

< 0.05 % / K of measured value (dependent on type of gas)

Influence of medium pressure < 0.2 %/100 kPa (/bar) of measured value (dependent on type of gas)
Response time T63 = 0,5 s T63 = 2 s
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Technical Data
Type FMT400-VTS (Sensyflow VT-S) FMT400-VTCS (Sensyflow VT-CS)

Operating conditions
Recommended inlet and outlet runs according to DIN EN ISO 5167-1

min. inlet 15 × D, outlet 5 × D
Environmental conditions
Ambient temperature
Connection head

-25...70 °C (-13...158 °F)
Zone 2/22 version: -20...50 °C (-4...122 °F)

Storage temperature -25...85 °C (-13...185 °F)
Process conditions
Operating temperature medium
(transducer)

Standard range: -25...150 °C (-13...302 °F)
Extended range: -25...300 °C (-13...572 °F)
Zone 2/22 version: -20...130 °C (-4...266 °F

-25...150 °C (-13...302 °F)

Operating pressure (max.) 40 × 105 Pa (40 bar) 16 × 105 Pa (16 bar) pipe fitting S
(for DN 80: 10 × 105 Pa (10 bar))
10 × 105 Pa (10 bar) FG flange

Pressure loss
(logarithmic diagram)

< 1.0 kPa (10 mbar), typical value 0.1 kPa (1 mbar)

Mechanical construction
Design/dimensions/weight dependent on nominal size dependent on nominal size
Material (standard) 1.4571, Ceramics stainless steel e.g. 1.4301
Process connection (standard) Flange acc. to EN1092-1 form B1, PN 40 (DIN 2635 

form C) or ASME B 16.5 Cl. 150 / 300
Pipe fitting S acc. to DIN 11851
or FG flange

Components – VTS transducer
– VT pipe component design 1 or 2
 or weld-on adapter

VTCS transducer
VTC pipe component

Standard nominal pipe sizes Pipe component design 1: Wafer flange
DN 40, 50, 65, 80, 100, 125, 150, 200 –
ASME 1½“, 2“, 3“, 4“, 6“, 8“
Pipe component design 2: measuring section
DN 25, 40, 50, 65, 80 – ASME 1“, 1½“, 2“
Weld-on adapter for square ducts
or pipe sizes ≥ DN 100

Pipe component hygienic version: measuring section 
DN 25, 40, 50, 80

Type of protection IP 65 / Nema 4X
Auxilary energy
Electrical power supply
Voltage
Power consumption
Current drain

24 V DC ± 25 %; 24 V AC ± 25 %, 48...62 Hz
< 15 W

< 600 mA, slow-blow fuse of at least 2 A recommended
Cable entry M20 x 1.5
Output
Output signal, analog 0/4...20 mA, load < 750 Ω, electrical isolated, alert < 3.5 or > 22 mA
Explosion protection Manufacturer’s Declaration zone 2/22

II 3G EEx nA ib II T4
II 3D T 135°C IP 65
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Packaging for transport
11   Packaging for transport

Packaging for transport or return to the manufacturer

If the original packaging material is no longer available, wrap the device in a padded plastic film or corrugated
paper board and place it in a box of sufficient size lined with a shock-absorbing material (e.g. foam rubber). The
thickness of the shock-absorber should be in accordance with the device weight and the type of shipment. The
box must be handled with care and has to be labeled accordingly.

For overseas shipment always add a desiccant (e.g. silica gel) and wrap the device and the desiccant bag in
apolyethylene foil of 0.2 mm. Adapt the amount of desiccant to the packing volume and the expected transport
time (at least sufficient for 3 months). Additionally line the box with a layer of union paper.

All equipment returned to ABB must be accompanied by a completed and signed decontamination certificate
(see chapter 2.2.4). Without this confirmation, ABB will not process the return.
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Appendix 1: Declarations of conformity
12   Appendix 1: Declarations of conformity
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Appendix 1: Declarations of conformity
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Appendix 2: Manufacturer’s Declaration
13   Appendix 2: Manufacturer’s Declaration
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Appendix 2: Manufacturer’s Declaration
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Appendix 3: Statement of contamination
14   Appendix 3: Statement of contamination 

Statement about the contamination of devices and components 

The repair and/or maintenance of devices and components will only be performed when a completely filled out 
explanation is present.  

Otherwise, the shipment can be rejected. This explanation may only be filled out and signed by authorized 
specialist personnel of the operator. 

Customer details: 

Company:  

Address:  

Contact person: Telephone: 

Fax: E-Mail: 

Device details: 

Type: Serial no.: 

Reason for the return/description of the defect:  

Was this device used for working with substances which pose a threat or health risk? 

 Yes   No 

If yes, which type of contamination (please place an X next to the applicable items) 

biological  corrosive/irritating  combustible (highly/extremely combustible) 

toxic   explosive   other toxic substances    

radioactive    

Which substances have had contact with the device? 

1.

2.

3.

We hereby certify that the devices/parts shipped were cleaned and are free from any dangerous or poisonous 
materials.  

City, Date Signature and company stamp 
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