
The Measuring System

Compact Transmitters

Standalone devices with sensor and transmitter in one
unit.

Measuring Range

The measuring range or more exactly the distance the
ultrasonic unit can measure depends on the ambient 
conditions (e.g. closed tank or open vessel). Proper care
has to be taken intensive air movements in open-air
applications, since wind or storm may ”blow away” the
ultrasound at high distances, thereby reducing effective
range.
There are a few other phenomenon such as foam, waves
and vapour can also reduce the max. distance which can
be measured.
Therefore in such applications higher power transducers
with a lower frequency (greater penetration) have to be
selected for optimum results.

Transducer Material

KFG offers a wide range of transducer materials for its
ultrasonic units to suit the varied requirements of liquid
level metering applications:

● Polypropylene (PP) - Resists most caustics, acids and 
bases

● Solef (PVDF) - Resists acids and most solvents

● Teflon (PTFE) - Resists acids and most solvents

Accepted in hygienic application.

● Stainless steel (DIN1.4571, AISI SS316Ti) - Ultimate 
resistance against solvents
Accepted in hygienic applications, withstands CIP 
cleaning up to 120°C

Temperature

All KFG ultrasonic devices have built in temperature com-
pensation over the entire measuring range.
For outdoor applications the use of a weather- protect
unit is recommended.

Pressure

Because of the physical characteristics of ultrasound,
ultrasonic measurement is limited in vacuum and high
pressure applications.
The operating pressure range is between 0.3 bar and 6
bar (Absolute).

Sonic Cone

Most of KFG’s transducers have a 5°- 7° total beam angle
at -3 dB, ensuring a reliable measurement in narrow silos
with uneven side walls as well as in process tanks with
various protruding objects. Furthermore, as a result of the
narrow beam angle the emitted ultrasonic signals have an
outstanding focusing and good penetration through
gases, vapour and foam is ensured.

Ultrasonic level indicator type INOWAFE

General description
KFG’s two decades of experience with ultrasonic level
metering is an asset we gladly share with our customers.
A specialised team of experts is working day by day to
convert this experience obtained by tens of thousands of
applications world-wide. 
The state-of-the-art, narrow-beam angle sensor and the
QUEST+TM (Qualified Echo Suppressing Technique) 
featuring advanced, process adaptive digital signal 
processing provide the basis for the solution of the most
demanding applications in the process control world.

Fields of Application

Ultrasonic Level Meters offer excellent tools for liquid
level and volume measurements in tanks or reservoirs and
for open channel flow measurement.
Level measurement technology based on the 
non-contacting ultrasonic principle is especially suited for
applications where, for any reason, no physical contact
can be established with the surface of the material to be 
measured.
Such reasons may include corrosive attack by the process
medium of the measuring device material (acids), possible
contamination (sewage) or particles of the process 
medium adhering to the measuring device (adhesive 
materials).

Principle of Operation

Ultrasonic level metering is based on the principle of 
measuring the time required for the ultrasound pulses to
make a round trip from the sensor to the surface of the
liquid and back. An ultrasonic sensor installed above the
liquid to be measured emits an ultrasonic pulse train and
receives the echoes reflected from the liquid surface. 
Intelligent electronics process the received signal by 
selecting the echo reflected by the liquid surface and 
calculate from the time of flight, the distance to the liquid
surface.
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LEVEL - VOLUME - FLOW measurement
INOWAFE in standard form incorporates a current output
and a fully programmable power relay that can be used
for various alarm and control functions. Over 10 pre-pro-
grammed tank shapes for volume calculation as well as
32-point linearisation are also provided.

FLOW metering: INOWAFE can also be used as a smart
flow transmitter on open channel applications with more
than 20 pre-programmed flume and weir flow formulas.
It also has two independent volume flow totalizers and a
relay that can be used as a volume flow counter.

INOWAFE S-300

Type ST/KB39 ST/KB38 ST/KB37

Main Small tanks, Small process tanks with
applic. where dead 2“ process connection
field band is critical

Mounting 11/2“BSP / NPT 2“ BSP or NPT

Frequency 80 kHz 60 kHz

Penetration x xx
through
fume/
vapour,
foam
X= weak; xxxx=excellent

Type ST/KB36 ST/KB34 ST/KB32

Main Small process Medium Medium to
applic. tanks with process tanks large process
field flanges tanks

Mounting DN 80 DN 125 DN 150

Frequency 60 kHz 40 kHz 20 kHz

Penetration xx xxx xxxx
through
fume/
vapour,
foam
X= weak; xxxx=excellent

Ultrasonic level indicator type INOWAFE

Diameters corresponding to 5° beam angle.

Selection

We offer the widest range of ultrasonic level measurement
solutions involving standalone devices systems, sensors of
different materials and with many different working fre-
quencies.
Since the main selection aspects mentioned above (see
"Measuring Range”) form only part of the application
know-how, please contact your local KFG distributor to
assist you in selecting your optimal ultrasonic system.

Compact Transmitters

Standalone devices with transducer and transmitter in one
unit.

INOWAFE

KFG’s next generation of SMART compact ultrasonic level
transmitters, using SenSonicTM transducer technology and
KFG,s latest QUEST+TM software with advanced, process
adaptive digital signal processing.
The flexibility of its programming makes the INOWAFE the
ideal level metering tool for basic applications requiring
only a level proportional output (exl. open reservoirs) as
well as for complex applications requiring linearisation,
relay action, fixed target suppression (excl. agitated 
process tanks containing heavily fuming chemicals).
INOWAFE is offered with Polypropylene or PVDF 
transducers as well as Teflon (PTFE) and stainless steel
flush flange mounting versions.

Programming options for INOWAFE

Touch-Magnet programming (magnetic key supplied): A
cost-effective solution for simple and easy applications.

The plug-in programming module: To access and pro-
gram all features provided by this smart device

Remote: For remote programming and data acquisition,
INOWAFE transmitters support MODBUS and HART proto-
col options (under development).
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SENSOR ALIGNMENT 

The sensor face has to be 
parallel to the surface of 
the liquid within ± 2 - 3°.

OBSTACLES

Make sure that no in-flow 
path or objects (e.g. cooling
pipes, ladders, bracing strut,
thermometers, etc) or no
uneven tank wall surfaces
(welding seam) protrude
into the sensing cone of the
ultrasonic beam.
Up to two fix objects in the
tank / silo that disturb the
measurement can be
blocked out by the appropriate
programming of the INOWAFE.

TEMPERATURE

Make sure that the transmitter will
be protected against overheating
by direct sunshine.

STAND-OFF PIPE FOR THE INOWAFE 

The structure of the stand off pipe should be rigid, the
inner rim where the ultrasonic beam leaves the pipe
should be rounded.

*for values consult your distributor

Ultrasonic level indicator type INOWAFE

The SAP-100 Plug-in Programming Module / 
Field Indicator

The SAP-100 module is used for programming and/or dis-
playing measurement values.
Using the SAP-100 for programming, operators can choo-
se between menu driven "QUICKSET” or full parameter
programming to access all features of this smart device,
matching performance levels of Two-Part systems.
In case of multi-vessel installations, using a single SAP-100
programming module, any number of INOWAFE devices
can be set up.
Acting as a field indicator permanently plugged into the
INOWAFE, measurement values are displayed in 6-digits of
selected metric or US engineering units as well as on a
bargraph.

SAP-100 module

Installation

POSITION

The optimal position of the INOWAFE is between 1/2 radius
and 2/3 diameter of the (cylindrical) tank / silo. 
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Sunshade

L
D

D

min

min

S_ _-39_          S_ _-38_           S_ _-37_

S_ _-39_          S_ _-38_ 

150 50 60  60
200 50 60  75
250 65 65  90
300 80 75 105
350 95 85 120

 90 80   *
200 80   *
350 85   *
500 90   *



Technical Data, standalone units

INOWAFE Compact Transmitters
General Specifications
Product name INOWAFE ST/SB-300 series
Product description Compact type ultrasonic level

transmitter
Transducer materials Polypropylene (PP)

Kynar (PVDF) / Teflon (PTFE)
Stainless steel (DIN1,4571, 
AISI SS316Ti)

Housing material Plastic, PBT fibre-glass reinforced,
flame retardant (DuPont)
Aluminium: Powder paint coated

Process temperature PP, PVDF and PTFE versions:
-30°C…+90°C
Stainless steel versions:
-30°C…+100°C (CIP 120°C for 
max. 2 hours)

Ambient temperature -30°C…+60°C with SAP-100 
progr. module -25°C…+60°C
(if necessary protect the device 
from over heating by direct 
sunshine)

Pressure (absloute) 0,3…3 bar (0,03…0,3MPa)
Stainless steel versions 
0,9…1,1 bar (0,09…0,11MPa)

Seals PP transducer:EPDM
All other transducer versions
FKM (Viton)

Mechanical protection Sensor: IP68 (submersible)
Housing: IP67 (Nema 6)

Power supply / High voltage versions: 
Consumption 85…255V AC / 6VA

Low voltage versions:
10,5…40V DC / 3,6W,
10,5…28V AC / 4VA

Accuracy* ±(0,2% of measured distance
+0,05% of range)

Resolution Depending on distance to be
measured < 2m: 1mm, 2…5m: 
2mm, 5…10m: 5mm, >10m:10mm

Outputs Analogue:4/20 mA, 600 Ohm, 
galvanicaly isolated, secondary 
lightning protection
Contact: SPDT (NO/NC); 
250V AC, 3A
Interface: RS 485 (optional)
HART (optional)
Display (SAP-100): 6 Digits, icons
and bargraph, Custom LCD

Electrical connections 2 x PG16 or 2 x 1/2“ NPT
wire cross section: 0,5…2,5mm2

Electrical protection Class l. with aluminium housing
and Class ll. with plastic housing

Ultrasonic level indicator type INOWAFE

STAND-OFF PIPE FOR SENSONAR 

The structure of the stand off pipe should be rigid, the
inner rim where the ultrasonic beam leaves the pipe
should be rounded.

S-32 models with plastic transducer must not be installed
in stand-off pipes since the transducer face has to protru-
de into the tank.

FOAM

In case of foam above the liquid, exceeding 1-2 cm, 
ultrasonic devices with lower measuring frequency (40, 20
kHz) are recommended. Ideally a location should be
found, where only minimal foaming occurs. Locate unit as
far as possible from liquid inflow or install in a stilling pipe.

Fume/Vapour

In case of closed tanks containing chemicals or other
liquids creating fumes/gases above the liquid surface,
especially outdoor tanks exposed to the sun, a strong
reduction of the nominal measuring range of the unit
must be taken into consideration.
Units with lower measuring frequency (40, 20 kHz) are
recommended depending on the range.

WIND/STORM

An intensive movement of air (gas) in the vicinity of the
ultrasonic cone is to be avoided. A strong wind or storm
may "blow away" the ultrasound.
Units with lower measuring frequency (40, 20 kHz) are
recommended.
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Dmin

L

D                [mm]minimumL[mm]

S-39 S-38/37 S-36 S-34 S-32

 100    125  150  200  300

  85    100  125  175  200

  60    100  125  150  175

500

300

200

Dmin
S_ S -36_          S_ S -34_           S_ S -37_

320 80  -   -
440  - 125   -
800  -  - 150



Type PP / PVDF transducers
S T ■■ - 3 7 ■■ - ■■
S B ■■ - 3 7 ■■ - ■■

PTFE transducers
S T T - 3 7 ■■ - ■■
S B T - 3 7 ■■ - ■■

Transducer materials PP, PVDF or PTFE
Maximum measuring
distance* (m / ft) 8 / 26 (PP / PVDF)

6 / 20 (PTFE)
Min. measuring 
distance* (dead band)
(m / ft) 0,35 / 1,2
Total beam angle 
(-3dB) 7°
Measuring frequency 50 kHz
Process connection 2“thread

Type PP / PVDF transducers
S T ■■ - 3 6 ■■ - ■■
S B ■■ - 3 6 ■■ - ■■

Transducer materials PP or PVDF
Maximum measuring
distance* (m / ft) 10 / 33
Min. measuring 
distance* (dead band)
(m / ft) 0,35 / 1,2
Total beam angle 
(-3dB) 5°
Measuring frequency 60 kHz
Process connection Flange

Ultrasonic level indicator type INOWAFE

Special Data of INOWAFE for liquids with PP, PVDF
and PTFE transducers

Type PP / PVDF transducers
S T ■■ - 3 9 ■■ - ■■
S B ■■ - 3 9 ■■ - ■■

PTFE transducers
S T T - 3 9 ■■ - ■■
S B T - 3 9 ■■ - ■■

Transducer materials PP, PVDF or PTFE
Maximum measuring
distance* (m / ft) 4 / 13 (PP / PVDF)

3 / 10 (PTFE)
Min. measuring 
distance* (dead band)
(m / ft) 0,2 / 0,65
Total beam angle 
(-3dB) 6°
Measuring frequency 80 kHz
Process connection 1 1/2“ thread

Type PP / PVDF transducers
S T ■■ - 3 8 ■■ - ■■
S B ■■ - 3 8 ■■ - ■■

PTFE transducers
S T T - 3 8 ■■ - ■■
S B T - 3 8 ■■ - ■■

Transducer materials PP, PVDF or PTFE
Maximum measuring
distance* (m / ft) 6 / 20 (PP / PVDF)

5 / 16 (PTFE)
Min. measuring 
distance* (dead band)
(m / ft) 0,25 / 0,82
Total beam angle 
(-3dB) 5°
Measuring frequency 80 kHz
Process connection 2“ thread

23

2 pcs Pg 16

2 x NPT 1/2"

~89

~
60

~
14

8

~56,5

BSP length 15
NPT length 22

BSP 
or NPT 1 1/2"

2 pcs Pg 16

2 x NPT 1/2"

~89

~
80

~
14

8

~56,5

BSP length 15
NPT length 22

BSP 
or NPT 2"

2 pcs Pg 16

2 x NPT 1/2"

~89

~
80

~
14

8

~56,5

BSP length 15
NPT length 22

BSP 
or NPT 2"

2 pcs Pg 16

DIN DN80 PN16
ANSI 3" 150 psi

JIS 10K 80A

2 x NPT 1/2"

~89

ø 74

~
14

3
~

30
19

~56,5



Special Data of INOWAFE for liquids with PTFE and
Stainless Steel transducers

Type PTFE st.st. transducers
S T S - 3 6 ■■ - ■■
S B S - 3 6 ■■ - ■■

Transducer materials stainless steel
Maximum measuring
distance* (m / ft) 7 / 23
Min. measuring 
distance* (dead band)
(m / ft) 0,4 / 1,3
Total beam angle 
(-3dB) 5°
Measuring frequency 60 kHz
Process connection Flush flange

Type PTFE st.st. transducers
S T S - 3 4 ■■ - ■■
S B S - 3 4 ■■ - ■■

Transducer materials stainless steel
Maximum measuring
distance* (m / ft) 12 / 39
Min. measuring 
distance* (dead band)
(m / ft) 0,55 / 1,8
Total beam angle 
(-3dB) 5°
Measuring frequency 40 kHz
Process connection Flush flange

Ultrasonic level indicator type INOWAFE

Special Data of INOWAFE for liquids with PP and
PVDF transducers

Type PP / PVDF transducers
S T ■■ - 3 4 ■■ - ■■
S B ■■ - 3 4 ■■ - ■■

Transducer materials PP or PVDF
Maximum measuring
distance* (m / ft) 15 / 49
Min. measuring 
distance* (dead band)
(m / ft) 0,45 / 1,5
Total beam angle 
(-3dB) 5°
Measuring frequency 40 kHz
Process connection Flange

Type PP / PVDF transducers
S T ■■ - 3 2 ■■ - ■■
S B ■■ - 3 2 ■■ - ■■

Transducer materials PP or PVDF
Maximum measuring
distance* (m / ft) 25 / 82
Min. measuring 
distance* (dead band)
(m / ft) 0,6 / 2
Total beam angle 
(-3dB) 7°
Measuring frequency 20 kHz
Process connection Flange

2 pcs Pg 16

DIN DN125 PN16
ANSI 5" 150 psi

JIS 10K 125A

2 x NPT 1/2"

~89

ø 122

~
14

3
~

43
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~56,5

2 pcs Pg 16

DIN DN150 PN16
ANSI 6" 150 psi

JIS 10K 150A

2 x NPT 1/2"

~89

ø 122

~
14

3
~

10
5
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~56,5

DIN DN80 PN16
ANSI 3" 150 psi

2 pcs Pg 16

2 x NPT 1/2"

~89

~
17

5 

20
,5

~56,5

DIN DN125 PN16
ANSI 5" 150 psi

2 pcs Pg 16

2 x NPT 1/2"

~89

~
18

4
25

~56,5
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Type SAP-100 programming module

Field indication 6 digits, icons and bargraph,
Custom LCD

Ambient temperature -25°C…+60°C
Housing material PBT fibre-glass reinforced plastic,

flame retardant (DuPont®)

Ultrasonic level indicator type INOWAFE

Type PTFE st.st. transducers
S T S - 3 2 ■■ - ■■
S B S - 3 2 ■■ - ■■

Transducer materials stainless steel
Maximum measuring
distance* (m / ft) 15 / 49
Min. measuring 
distance* (dead band)
(m / ft) 0,65 / 2,2
Total beam angle 
(-3dB) 7°
Measuring frequency 20 kHz
Process connection Flush flange

TYPE CODE KEY
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DIN DN150 PN16
ANSI 6" 150 psi

2 pcs Pg 16

2 x NPT 1/2"

~89

~
19

0
25

~56,5

Type Code
Transmitter   T
with indicator   B

Supply & Output Code
85…265V AC
4…20mA + Relay   1
4…20mA + Hart + Relay   3
RS 485 + Relay   5
10,5…40V DC
4…20mA + Relay   2
4…20mA + Hart + Relay   4
RS 485 + Relay   6

Mounting Code
BSP Thread   0
NPT Thread   N
DN 80   2
DN 100   3
DN 125   4
DN 150   5
DN 200   6

Range Code
25 Meter    2
15 Meter    4
10 Meter    6
  8 Meter    7
  6 Meter    8
  4 Meter    9

Housing Code
PP / ALU   A
PVDF / ALU   B
PTFE / ALU   T
St. St. / ALU   S
PP / Plastic   P
PVDF / Plastic   V
PTFE / Plastic   F
St. St. / Plastic   M

INOWAVE   S                   3



Technical Data

Input

Current 0…20mA / 4…20mA
Voltage 5…20mV / 0…100mV / 0…500mV
Termocouple K, J, E, L, U
Termocouple N, R, S, B, M, A, C
Resistance 
thermometer Pt 100, Pt 500, Pt 1000, Cu 100, 

Ni 100
Resistance 0…500 Ω / 0…2000 Ω
Potentiometer 0…500 Ω / 0…2000 Ω

Output

2 relays 250V AC, 5A
2 alarm relays 250V AC, 5A
SSR driver 15…250V AC, 1…5A
2 current outputs 0/4…20mA
Transmitter power
supply 24V DC, 100mA
RS 485 MODBUS

Features

● 2 line, 4 digit bicolour display
● User definable rounding of the display values
● Status indication
● 32 point linearisation
● Variable switch different (pump control)
● Window comperator differential metering
● High and low alarm

Algorithm

● ON / OFF, P, PI, PID
● Control of heating or cooling
● Control of motor driven valves
● Manual valve control
● Autotuning
● Programmed control
● Sequence control

INOSIS PM-300 Series

General description
Today ’s market place confronts the user with a variety of
different makes with very little to choose between them.
KFG’s ’s INOSIS PM-300 series of panel indicators and
controllers with its attractive price brings a fresh approach
to this static market.
The new INOSIS PM-300 series incorporates features such
as 2 universal input,4 relays,(1000 alarm functions), more
than 1000.000 process configuration possibilities transmit-
ter power supply, Modbus, Autotuning, 32 point linearisa-
tion and differential calculation, formerly only found on
higher priced general purpose controllers. Its modular
design guarantees short delivery times for the entire range.
Front dimensions: 96x48 mm. Mechanical protection:IP65.

Dimensions

Installation dimensions

TYPE CODE KEY
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Mechanical design Code
Standard   M
Lockable cover   Z

Input Code
IN1 1
IN1 and IN2 2
IN1 + 32 point linearisation   3
IN1 + IN2 + 32 point linearisation   4

Power Supply Code
85…265V AC / 120…375V DC 1
16-24V AC / 16…32V DC 2

Outputs Code
SPDT1, SPDT2-relays, Lout1 1
SPDT1, SPDT2-relays, Lout1, Lout2, U1 2
SPDT1, SPDT2-relays, Lout1, SPST3, SPST4 3
SPDT1, SPDT2-relays, Lout1, Lout2, RS 485, SPST3, SPST4, U1 4
SSR1, SSR2 drive, Lout1 5
SSR1, SSR2 drive, Lout1, U1, Lout2 6
SSR1, SSR2 drive, Lout1, AL3, AL4 7
SSR1, SSR2 drive, Lout1, U1, Lout2, RS 485, AL3, AL4 8

INOSIS      P    M 3                   --


