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INTRODUCTION 

Thanks for buying an Ultrasonic Transit Time Flow meter TFM2100-NG series.  

The device measures flow rate by calculating the spreading time of an ultrasonic wave in a 
liquid, going upstream and downstream into a pipe. This flow meter is mostly used to 
measure the flow rate of homogeneous fluids, with a very little percentage of suspended 
solids and possibly without gas bubbles. 

 

Its peculiar installation makes these devices suitable for measuring aggressive fluids 
(acids, basic and dissolvent) or very soiling fluids (oil and fuels). 

The measuring system is composed of a couple of ultrasonic transducers acoustically 
coupled to the external pipe’s wall (it is also possible to use transducers in direct contact 
with fluid to be measured) and a HOST unit elaborating the sent and received signals from 
the transducers. The HOST unit has a DSP microprocessor; it gives signals to interfacing 
with the process or the control systems. 

 

The devices main features are: 

• Clamp-on sensors: it is not necessary to stop the flow to install them. Or Insertion 
sensors. 

• AC and DC supply: 230 VAC and 24 VDC. 

• The time difference during the measuring process could be 0.2 ns. 

• Analog (4-20 ma), pulses (relays), frequency (OCT) and RS232 outputs. 

• All the measures could be driven to the RS485 in order to save data into a PC or a 
serial printer.  
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1 WORKING PRINCIPLE 

When the ultrasonic wave spreads in a liquid, the flow will cause a changing in the 

spreading time depending on downstream or upstream current. 

The ultrasonic wave going towards the same directions of the flow increases the spreading 

speed, while the ultrasonic wave going towards the opposite side of the flow decreases 

the spreading speed.  

If the difference between the two spreading times is accurately measured, it would be 

possible to calculate the flow speed (see the following picture). 

The measures are taken by 2 sensors in direct contact with the pipe’s external surface. 

One sensor is placed on the upper side of the pipe’s external surface, one sensor is placed 

on the lower side of the pipe’s external surface. 

The sensors positions could look like a “Z” or like a “V” or a “W”, if the pipe has a small 

diameter (in the previous sketch, the sensors are “Z” mounted). 

The sensors are alternatively used to receive the ultrasonic pulses sent through the way 

pipe - fluid - pipe. 

 

 

 

 

Q
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The difference between the transmitted and received signals upstream and downstream is 
calculated as follows: 

(1)    (2)    (3) 

 

 

Typical timing signal 

 

 

T1 Downstream time 

 

T2 Upstream time 

 

 

DT = T2-T1  

Where: 

M  Spreading time 

D  Pipe’s internal diameter 

Ө  Transmission angle 

Co  Sound spread speed through the fluid in static conditions 

Tup  Positive spreading time 

Tdown Negative spreading time 

V  Flow Velocity 

 

The DT value is the difference of the spreading time into a homogenous fluid without gas 

bubbles. 

The equation (3) for calculating the average speed “V” could be used for all the types of 
fluids in ideal conditions. The fluid speed measuring is in fact conditioned by different 
factors which make the precision decrease: for example the dumps on the pipe are 
internal walls: they change the measuring principle of the transit time flow meter. 

TTFM100 series has are a lot of solutions trying to solve these problems, compensating 
the temperature influence, the dumped internal walls and the asymmetry in the speed 
distribution, in order to measure in critical conditions too. 

It is possible to adjust the zero point of the device: if the fluid is in static conditions, this 
operation makes the repeatability precision increase until reaching values near to 0.5%. 
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1.1 TYPICAL USE 

• Water treatment, slurry and process water pumping; 

• Oil and chemical industries; 

• Hydro-electric, cooling, anti-fire stations; 

• Extraction industries; 

• Food, paper and pharmaceutical industries; 

• Car industries; 

• Flow balancing; 

• Heat measuring in central systems. 

1.2 PACKING LIST 

• Ultrasonic Transit Time Flow meter (fixed or portable)  1pcs 

• Standard Clamp-on sensors TS-2     2pcs 

• Standard Clamp-on sensors TM-1     2pcs 

• Standard Clamp-on sensors TL-1     2pcs 

• Acoustic coupling        1pcs 

• Sensors mounting kit (optional)      1pcs 

• Quality certification        1pcs 

• Instruction Manual        1pcs 

* DEPENDING FROM THE TYPE OF SENSORS ORDERED BY THE CUSTOMER. 

 

1.1 TECHNICAL FEATURES 

ITEM PERFORMANCE 

PIPE 

Material 

 

Internal Diameter 

 

Pipe length 

Steel, Stainless Steel, cast iron, plastic, 
with smooth walls, with rough walls, with 
very thin walls. 

20 ~ 6000 mm.  

Upstream: bigger than 10D and 50D far 
from the pump, downstream: bigger than 
5D. 

FLUID 

Type  

 

Turbidity 

 

Temperature 

Potable water, sea water, other liquids 
with few suspended solids. 

Smaller than 10000ppm (mg/l) with a few 
air bubbles. 

-20°C ~ +80°C, without ice at low 
temperatures. 
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SPEED Speed  -16 m/s ~ +16 m/s 

SENSORS 

Type 

 

 

 

 

 

 

 

 

 

Cable lengths 

0. Standard – TS-2    DN15…..DN100 mm 

1. Standard – TM-1  DN50…..DN1000 mm 

2. Standard – TL-1   DN300…DN6000 mm 

3. Insertion type B > 50 mm < 2000 mm 
for under charge applications. Min. temp. 
-40°C, max temp. 160°C, max pressure 
60 bars. 

4. Sensors pre-mounted between flanges 
F type from DN50 to DN1000, PN16 until 
DN400, PN10 until DN1000, min. temp. -
40°C, max. Temp. 160°C. 

Min. 5 m, max. 500 m. 

SENSORS Mounting methods 

“V” Method: for pipes with small 
diameter, until DN400 mm. 

“Z” Method: for pipes with big diameters, 
bigger than DN250. 

“W” or “N” Method: suitable for very 
small pipes, DN15….100. 

FLOWMETER 

Display 

 

Keypad 

Mounting 

Input 

Outputs 

 

 

 

 

 

Dimensions  

Weight 

Alphanumeric 2 x 20 digits LCD back 
lighted. 

4 x 4 

Wall mounting. 

Current loop 4 - 20 mA, 0.1% accuracy. 

Selection 4 - 20 mA or 0 - 20 mA current 
loop, 0.1% accuracy. 

Serial port RS485. 

Programmable output frequency: 
12…9999 Hz. 

Output relays 1A/125VAC or 2A/30VDC 
for volume pulses or alarms. 

Fixed type: 251 x 92 x 80 mm. 

Fixed type: 3.1 kg 

ENVIRONMENTAL 
AND 
OPERATIONG 
CONDITIONS 

Temperature 

 

Humidity 

Device: -20°C…+40°C 

Sensors: -20°C…+80°C 

Device: 85% RH (40°C) 

Sensors: 98% RH (40°C), possible 
functioning in water less deep than 2 m. 
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MEASURING ACCURACY 

+/- 1% (after calibration) 

Repeatability: +/-0.2%...0.5% at 
0.6…16mt/s 

Linearity: 0.5% 

Min measuring cycle: 500 milliseconds 

POWER SUPPLY 

100 - 240 VAC 50/60Hz – 4 VA or 

24VDC - 0,12A  

Attention!: Negative connector common 
with negative 0/4-20 mA output. 

FUNCTIONING Continuous 
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1.2 WIRING AND CONNECTIONS 

 

 

 

Please use the connector, from left to right, in the following way: 

 

• Clamps “AC IN L”,  connection for AC supply, phase/live. 

• Clamps “AC IN N”, connection for AC supply, neutral. 
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• Clamps “AC IN PE”, earth connection/chassis-shell common. 

• Clamps “DC IN” respectively + and – for 24 VDC supply. 

• RS485- COM PORT communication port. 

• Clamps “RELAY” extractable, vertical type, suitable for the connection of the 
pulse output or alarm. 

• Clamps “OCT” suitable for the connection of the frequency output, pulse 
output, or for the alarm.  

• Clamps “AI1, AI2, GND” suitable for the connection of the temperature 
transmitters in LOOP in 4-20 mA. 

• Clamps for ultrasonic sensors respectively up sensor and down sensor. Connect the 
red wire to the positive pole, and the black wire to the negative pole, the display 
should be connected only to the GND clamp. Repeat the same connection for both 
sensors. 

• Clamps “4 - 20 mA” connect the signal for a graphic recorder or a process control 
with 4-20 mA input. 

 

 

 

 

 

Version 18 – Connection Diagram 
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1.2.1 Connections  

 

The kind of connection the number of connections, both depend from the application the 
flow meter is used for. 

The minimum necessary connections are: 

• Electrical supply AC or DC 

• Ultrasonic UP and Down sensors 

Warning!!!!! 

The sensors must be connected to their clamps only after having momentarily short circuit 
the red and black cables in order to discharge electrostatic charges generated during the 
sensors movement.  

The crystal inside the transducer acts as a converter and makes the mechanical energy 
become electrical energy during the mounting. 

When the sensors are connecting to the clamp-house, the electrostatic charges into the 
capacitor, could damage seriously the measuring circuit of the device. 

• 4-20 mA output and/or frequency and/or pulses signals 

• Temperature measure for calorimeter 

• RS485 connection for data saving. 
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2 INSTALLATION AND OPERATION 

 

The ultrasonic flow meter mounting is a quite simple method. It is only necessary to 

determine the mounting point in the pipe and knowing some information about the pipe’s 

dimension. 

 

2.1 MEASURING POINT 

 

It is very important to select the right measuring point. The fluid has to be a measurable 
fluid and the pipe should be indicated among the foreseen for this technology. Please do 
not hesitate to contact AKTEK ENDUSTRIYEL EKIPMAN VE ENSTRUMANTASYON LTD. STI. 
for any further clarification. 

Please proceed as follows: 

1) Select the measuring point on the pipe, in order to have a fluid free from 
turbulences. 

2) The distance of measurement point upstream is 10D, downstream is within 5D. If 
there is valve upstream, it is suggested to increase the distance up to 30 D. 

3) Actually, the device could be installed into pipes with lining, but it is suggested to 
avoid it above all if the pipe is old or damaged. 

4) Select suitable pipes with a uniform kit in order to improve measure and precision.  

 

2.2 REQUIRED INFORMATION  

 

1) Pipe’s external diameter. 

2) Pipe’s internal diameter. 

3) Pipe’s material or speed of sound through this material. 

4) Internal lining (If present). 

5) Fluid type (or speed of sound through this fluid). 

6) Transducer type. 

7) Transducer mounting method (V, Z method or W for little pipe). 

Now, in M25 menu it will be possible to see the right mounting distance between the 

transducers. 
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2.3 A PRACTICAL EXAMPLE OF RAPID SETTINGS  

 

The following example represents an application into a DN 400 carbon steel pipe, without 
lining, with “V” mounted sensors. 

IMPORTANT NOTICE: WHEN THE SET-UP IS FINISHED, THE USER MUST 
RETURN TO MENU 26 AND SELECT OPTION 1. SOLIDIFY SETTINGS, AND THEN 
PRESS ENTER. IN THIS WAY THE PARAMETE WILL BE SAVED EVEN IF THE 
POWER SUPPLY GOES OFF. 

 

2.3.1 Fluid & pipe’s features 

This is a zinc pipe, so its thickness is not a problem. It is also important to measure the 
perimeter of the pipe: it should be 1286 mm. The pipe is PN10 and it will measure potable 
water. 

2.3.2 Data entry 

Switch on the device and it will display the following: 

                                                                          Ve r .     XX .XX 

     

Then it will display, (it depend by the last switch off) for example: 



Ultrasonic Flow Meter  TFM2100-NG 

 
 

 

TFM2100-NG page 16 

 

Flow  0 . 0000  m3 /h  * I  

No  S i gna l  De t e c t ed  

The transducers are not mounted yet and their mounting distance will be displayed only 
after the programming. Actually the device detects no signals. 

Press 
MENU

 and the device will display: 

Flow  0 . 0000  m3 /h  * I  

Window  No .   =  

Press 
1

 
0

 and the device will display the content of window no. 10. 

Pipe  Ou t e r  Per ime t e r  

  XXXX mm 

Press 
1 2 8 6

 and 
ENT

 and that display will turn into this 
display: 

Pipe  Ou t e r  Per ime t e r  

   1 286  mm 

If you press a wrong digit, press to correct. 

Press  and the device will display: 

Pipe  Ou t e r  Diame t e r  

 XXX.XXX mm 

Press  and the device will display: 

Pipe  Wa l l  Thi ckne s s  

   X .X  mm 

Press 
6

, 
.

, 
5

 + 
ENT

 and the it will display: 

Pipe  Wa l l  Thi ckne s s  

   6 . 5  mm 

Press  and the device will display: 
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Pipe  Inne r  D iame t e r  

  3 96 . 347  mm  

The device calculated the displayed value basing on the settings made. 

If you want, it is possible to press again and the device will display the 
parameters calculated until now. 

Press  and the device will display: 

Pipe  Ma t e r i a l       [ 1 4  

1 .   S t a in l e s s  S t e e l  

The displayed material depends from the material of the pipe you are using. 

Press 
ENT

 and “1” and  will be blinking. 

Pipe  Ma t e r i a l       [ 1 4  

>>>> 1 .  S t a in l e s s  S t e e l  

Select the material by using the digits  

Pipe  Ma t e r i a l       [ 1 4  

> 0 .  Ca rbon  S t e e l  

Press ENT and  and the device will display: 

Line r  Ma t e r i a l       [ 1 6  

0 .  None ,  No  Line r  

In this case, the pipe has no internal lining, so the value “0” is correct. 

Press  and the device will display: 

Flu id  Type        [ 2 0  

0 .  Wa t e r  (Gene ra l )  

Press  and the device will display: 
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Transduc e r  Typ e    [ 2 3  

10 .  S t anda rd -M1 

NOTE: 

The standard supplied sensors are M sensors, permitting measures in pipes from DN50 up 
to DN1000. It is possible to ask for different kind of sensors, depending on the measures 
to be done. 

Press  and the device will display: 

Transduc e r  Mount ing  

0 .  V  

Press  and the device will display: 

Transduc e r  Spa c ing  

 3 85 . 268  mm  

The displayed value corresponds to the sensors distance, as shown in par. 2.2. 

Now it is possible to mount the transducers, as shown in the following par. 2.4. 

Press  and the device will display: 

Defaul t  s e t t i ng s  [ 26  

1 .  S o l i d i f y  s e t t i ng s  

Press  and the device will display: 

Save  /  Load  parame t e r s  

> >   

Press  to go through the parameters: 

Save  /  Load  parame t e r s  

> >  To  Browse  

Or set up one of the 9 (0…8) preset configurations: 
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Save  /  Load  parame t e r s  

> >  En t ry  t o  LOAD 

Press  and the device will display: 

Save  /  Load  parame t e r s  

> >  En t ry  t o  SAVE 

Press  and the device will display: 

Save  /  Load  parame t e r s  

0 :  4 09 , 347  mm,  Ca rbon  

This setting refers to the just set configuration: DN400 carbon steel pipe. 

Press  and the device will display: 

Save  /  Load  parame t e r s  

En t ry  t o  SAVE 

Press MENU, 1, ENT and the device will display: 

Flow  0 . 0000  m3 /h  * I  

No  S i gna l  De t e c t ed  

Now it is possible to mount the transducers. 
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2.4 INSTRUCTIONS FOR CLAMP-ON SENSORS MOUNTING 

If you ordered Clamp-on sensors type TS-2, TM-1, TL-1, it is very important to 
follow the instructions listed below in order to install the sensors correctly: 

 

1. In order to install the sensors, check if the pipe has features which could affect the 
measure, i.e. rust, dirt… 

 

 

2. if so, please use a marker 

  

To trace an area bigger than the sensors area 
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This will help you to delimit the area to be cleaned. 

 

3. Please clean it by using one of the following tools: 
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Or 

 

Or 
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4. The pipe portion in which the sensor will be mounted should be completely clean: 

 

Now the pipe is ready and the clamp-on sensors could be installed. 

 

5. Measure the pipes’ diameter by using a callipers 
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Or, if it is not possible to measure the diameter, please measure the pipe’s 
circumference: 

 

 

6. Measure the pipe’s thickness.  

This could be done by using our Thickness Gauge TT100-TM8812-NG 
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Before using the Thickness Gauge sensors, please remember to use the coupling 
grease: 

 

Otherwise, the sensors could loose grip to the pipe. 
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Now place the Thickness Gauge TT100-TM8812-NG sensor and measure the pipe’s 
thickness: 

 

 

7. when the following values have been entered into device’s menus:  

- pipe’s diameter (MENU 11) or pipe’s circumference (MENU 10)  

- pipe’s thickness (MENU 12) 

- type of clamp-on sensors to be used (MENU 23) 

- type of sensors mounting method (MENU 24) 

The device will display the distance at which the sensors should be mounted  

(MENU 25). 
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8. Now it is possible to start the sensors installation. 

Please remember to use the coupling grease: 

 

Otherwise, the sensor could loose grip to the pipe. 
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9. Now sensors could be installed by using a fixing bracket: 

 

10. It is necessary to install the sensors according to the distance value the device 
displays in MENU 25: 

 

11. Now the clamp-on sensors installation is complete: 
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2.5 TRANSDUCER MOUNTING METHODS 

The transducers mounting positions are related to the pipes diameters and to the type of 

sensors we have, so V and Z methods are the most common. By the way, V mounting is 

suggested. 

This type of flow meter enables the N and W mounting methods too.  

The letters stands for the number of signal crossings from one transducer to another. 

• Z= one crossing. Suitable for pipes > DN250 mm or even smaller. 

• V= two crossings. It is the easiest mounting method for pipes until DN600-800 mm 

with TL-1 or TM-1 transducers. 

• N= three crossings. Suitable for small pipes, DN100 or less, with TL-1 transducers. 

• W= four crossings. Suitable for DN20 pipes with TS-2 and TL-1 transducers.  

The follow sketch shows the various mounting solution for the transducers. 

“Z” mounting 

 

 

 

 

 

 

 

 

 

 

 

“V” mounting 
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“N” mounting 

 

 

 

 

 

 

 

 

 

 

“W” mounting 

It is possible to apply to almost all the cases the V mounting method: it is the most simple 

and rapid one.  

It is suggested to select the Z mounting method only if the signal strength, UP and DN is 

smaller than 60 and Q value is smaller than 60, see MENU “90”. 

 

S t r en th+Qua l i t y     [ 9 0  

UP :54 . 4  DN:56 . 5  Q=45  

In this case “Z” mounting is suggested. 
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2.5.1 “V” mounting 

 

 

 

 

 

 

 

 

 

 

The “v” method uses a bounce into the pipe and the ultrasonic wave goes through more 

distance. The measuring principle is based on the difference of time and through a “V” 

distance, the time needed is bigger and the precision higher. In case of horizontal 

mounting, it is suggested to avoid mounting the sensors on the top or on the bottom of 

the pipe. Air bubbles on the top could stop the ultrasonic wave and the dump on the 

bottom decrease and change the ultrasonic entrance angle. Refer to the picture below. 

 

In case of vertical mounting, avoid 
installing the transducers on 
downward pipe walls, even if they 
are under pressure. The pipes with 
an external lining such as tar, 
polyethylene, epoxy, should be 
cleaned when in contact with the 
transducers. 

A tube for acoustic coupling (paste 
or grease), is included in the supply. 

 

 

 

 

 

Use a small quantity of coupling grease in order to improve the acoustic contact between 
the sensor and the pipe’s external surface.  
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2.5.2 “Z” method 

 

Press 1 if you want to choose “Z” mounting. 

Transduc e r  Mount ing  

1 .   Z  

Press  and the device will display: 

Transduc e r  Spa c ing  

 1 92 . 641  mm  

 

 

 

 

 

 

 

 

 

 

“Z” mounting is more complicated than “V” mounting and it is necessary to create a band 
of foil as long as the pipe circumference and as wide as indicated in window 25. 
Additionally, add a piece of paper to wrap the pipe.  

Please refer to the picture below for finding the two lines needed to trace the exact half 
point of the pipe. 
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Once the fascia is fixed onto the pipe’s circumference (with adhesive tape), it is possible to 
fix the sensors, as shown in the picture. If the pipe is horizontally mounted, it is suggested 
to mount the sensors as shown in the next picture. If the pipe is vertically mounted, refer 
to the instructions of “V” mounting method. 

 

 

 

 

 

Mounting view for “Z” 

 

 

 

 

 

2.5.2 “W” & “N” Mounting Methods 

These methods are suitable for small pipes, DN100 or less, with TS-2 transducers. 

The signal path consists of four crossings (for “W” method) and three crossings (for “N” 
method) inside the pipe. These methods are used to increase the transit and receiving 
time because in other ways the signal path in small pipes will be too short. 

In “W” method, the sensors are placed on the same side of the pipe at a definite distance, 
in “N” method; they are placed on the opposite sides of the pipe, at a definite distance. 

These methods are not very used because eve small sensors could be mounted by using 
“Z” method.  

 

To choose “N” method, press 2 while in menu 24. 
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Transduc e r  Mount ing  

 0 .  V  

Press 
ENT

 

Transduc e r  Mount ing  

> 0 .  V  

Press  and the device will display: 

Transduc e r  Mount ing  

> 1 .  Z  

Press  and the device will display: 

Transduc e r  Mount ing  

> 2 .  N  ( sma l l  p i p e )  

Press  and the device will display: 

Transduc e r  Mount ing  

> 3 .  W  ( sma l l  p ip e )  

Press 
ENT

 

Transduc e r  Spa c ing  

    XXX mm 

Press  and the device will display: 

Defaul t  Se t t i ng  [ 26  

 1 .  So l i d i fy  Se t t i ng  

Press 
ENT

 

Defaul t  Se t t i ng  [ 26  

> 1 .  So l i d i f y  S e t t i ng  

Press 
ENT

 again the device will display: 
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TDS100           Ve r .     XX .XX 

    S /N=XXXXXXXX 

And the device will display: 

Flow   0 . 0 000  m3 /h  * I  

 Ve l   0 . 0 000  m / s  
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2.5.3 MOUNTING ANALYSIS 

After check up the strength of the received signal, total spreading time, time difference 

and rate of spreading time, we can confirm whether the mounting is suitable. 

2.5.4 Signal strength and quality M90 

� Digit 
MENU 9 0

 

S t r en th+Qua l i t y     [ 9 0  

UP :xx . x  DN:xx . x  Q=xx . x  

The strength of signals is displayed by numbers from 00.0 to 99.9. 

00.0 means no signal received, 99.9 means max signal. In normal working conditions, the 

signal strength should be bigger than 60.0. 

The signal quality (Q) is displayed by numbers from 00.0 to 99.9.  00.0 means the signal 

is the worst. 99.9 mean signal is the best. In normal working conditions, the signal quality 

should be bigger than 60.0. 

During installation, please pay attention signal strength and quality are at the max level.  

2.5.5 Total spreading time, time difference M93 

� Digit 
MENU 9 3

 

To ta l  T ime ,De l t a  T ime  

623 , 80uS ,  2 42 , 12nS  

The measurement method is based on time difference, so time and values displayed 
represent the installation done. In normal operating conditions, the time difference should 
be smaller that ten percent (10%). If the pipe diameter is small or the speed too low, the 
difference may be a little bigger. If the difference (and also flow and speed) is too big, it 
means the signal quality is very bad. The reason may be: pipe’s features, unsuitable 
mounting or wrong parameters setting. 

2.5.6 Relation between calculated and measured transit time 

To know if the sensors are well mounted, you should calculate: 

100*%_
TOS

TOM
RateTime =  

In normal working conditions it should be 100 +/- 3%. 
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� Digit 
MENU 9 1

 

TOM/TOS*100       [ 9 1  

  1 00 , 25  %  

And eventually confirm the right mounting method. 
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3 DISPLAY WINDOWS 

This chapter will explain all the display windows of TFM2100 Series and their contents. 

The user can enter this menu by pressing  

MENU *
, 

*
 [*][*] represent the number of the window to be displayed. 

The following list includes all the available windows. 

 

3.1 FLOW RATE- TOTALIZERS MENU 

00  Flow Rate / Net Totalize 

01  Flow Rate / Velocity 

02  Flow Rate / POS Totalize  

03  Flow Rate / NEG Totalize 

04  Date Time / Flow Rate  

05  Energy Flow Rate / Totalize 

06  T1, T2    

07  AI3, AI4 Input 

08  System Error Code  

09  Net Flow Today  

 

3.2 INITIAL SETTING MENU 

10  Pipe Outer Perimeter 

11  Pipe Outer Diameter 

12  Pipe Wall Thickness 

13  Pipe Inner Diameter 

14  Pipe Material 

15  Pipe Sound Velocity 

16  Liner Material 

(17  Liner Sound Velocity) if in menu 16 the user chooses “other” 

18  Liner Thickness 

19  Inside ABS Thickness 

20  Fluid Type 

(21  Fluid Sound Velocity) if in menu 20 the user chooses “other” 

(22  Fluid Sound Viscosity) if in menu 20 the user chooses “other” 

23  Transducer Type 
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24  Transducer Mounting 

25  Transducer Spacing 

26  Default settings 

27  Save load parameters 

28  Hold on poor signal 

29  Empty Pipe Set up 

 

3.3 FLOWRATE UNITS MENU 

30  Measurement Unit In 

31  Flow Rate Units 

32  Totalizer Units 

33  Totalizer Multiplier 

34  NET Totalize 

35  POS Totalize 

36  NEG Totalize 

37  Totalizer Reset 

38  Manual Totalizer 

39  Language Selection 

3.4 OPTIONAL SETTING MENU 

40  Damping  

41  Low Flow Cutoff 

42  Set Zero  

43  Reset Zero  

44  Manual Zero Point 

45  Scale Factor 

46  Network IDN 

47  System Lock 

48  Entry to calibration data 

49  Serial Port traffic 

 

3.5 INPUTS/ OUTPUTS MENU 

50  Data Logger Option 

51  Data Logger Time Setup 
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52  Send log data to 

53  Analog Input AI5 

54  OCT Pulse width 

55  CL Mode Select 

56  CL 4Ma Output Value 

57  CL 20Ma Output Value 

58  CL Checkup 

59  CL Current Output 

60  Date and Time 

61  Software Version and ESN 

62  RS-485 / RS-232 Setup 

63  Select comm. protocol 

64  AI3 Value Range 

65  AI4 Value Range 

66  AI5 Value Range 

67  FO Frequency Range 

68  Low FO Flow Rate 

69  High FO Flow Rate 

70  LCD Backlight Option 

71  LCD Contrast 

72  Working Timer 

73  Alarm #1 Low Value 

74  Alarm #1 High Value  

75  Alarm #2 Low Value 

76  Alarm #2 High Value  

77  Beeper Setup 

78  OCT Output Setup 

79  Relay Output Setup 

80  Batch trigger select 

81  Flow Batch Controller 

82  Date Totalizer 

83  Automatic Amending 

84  Energy Unit Select 

85  Temperature Select 

86  Specific Heat Select 

87  Energy Totalizer ON/OFF 

88  Energy Multiplier 
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89  Differential temperature 

3.6 DIAGNOSTICS MENU 

90  Single Strength and Quality 

91  TOM / TOS*100  

92  Fluid Sound Velocity 

93  Total Time and Delta Time 

94  Reynolds Number and Factor 

3.7 OTHER DISPLAY MENU 

From menu 94 onwards, by pressing 

/-u
 

It is possible to display some additional information 

+ 0 Power ON/OFF Time + 5 Calculator 

+ 1 Total Work Hours + 6 Media velocity Threshold 

+ 2 Last Power off Time + 7 Total flow for month 

+ 3 Last Flow Rate + 8 Total flow this year 

+ 4 ON/OFF Times + 9 Timer 

3.8 FLOW RATE - TOTALIZERS MENU ANALYSIS 

� Digit MENU  0  0  and the device will display 

F l ow  1 2 3 . 0 0  m 3 / h  * R  

NET   + 3 4 5 2 x 1m 3  

The scaling units should be set up in menu M31 and M32. 

NET is the net totalizer, result of adding the positive totalizer POS to the negative totalizer 
NEG. 

� Digit MENU  0  1  and the device will display 

F l ow  1 2 3 . 0 0  m 3 / h  * R  

V e l  0 . 5 6 7 8  m / s  

The scaling units should be set up in menu M30 and M31. 
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� Digit MENU  0  2  and the device will display 

F l ow  1 2 3 . 0 0  m 3 / h  * R  

P O S   + 3 4 5 2 x 1m 3  

The scaling units should be set up in menu M3. The POS value refers to the positive 
totalizer. 

� Digit MENU  0  3  and the device will display 

F l ow  1 2 3 . 0 0  m 3 / h  * R  

NEG   + 0 0 0 0 x 1m 3  

The scaling units should be set up in menu M31 and M36. The NEG value refers to the 
negative totalizer. 

� Digit MENU  0  4  and the device will display 

0 6 - 0 8 - 1 2  0 9 : 5 4 : 0 0  * R  

F l o w  1 2 3 . 0 0  m 3 / h  

This window displays date and time in the following format yy-mm-dd; hh-mm-ss, and the 
current flow rate. 

Date and time should be set up in menu M60. 

� Digit MENU  0  5  and the device will display 

EFR  0 . 0 0 0 0  G J / h  * R  

E . T   0 E + 0  G J  

This window displays the energy flow and the totalized energy. Pls refer to the part of the 
manual explaining energy measurements, M84. 

� Digit MENU  0  6  and the device will display 

T 1 =  0 . 0 0 4 5 :  - 1 2 . 4 5 6  

T 2 =  0 . 0 0 5 6 :  - 1 2 . 5 4 7  

This window displays the analog inputs 1 and 2, respectively: current value and 
conversion into scaled units.  

� Digit MENU  0  7  and the device will display 

A I 3 =  0 . 0 0 5 5 :  - 1 2 . 4 6 3  

A I 4 =  0 . 0 0 5 8 :  - 1 2 . 5 6 7  

This window displays the analog inputs 3 and 4, respectively: current value and 
conversion into scaled units.  

� Digit MENU  0  8  and the device will display 
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*R - - - - - - - - - - - - - - - - - - - - - - - - -  

 S y s t em  N o rm a l  

This window displays the error codes. Please refer to the list of complete error codes. 

� Digit MENU  0  9  and the device will display 

N e t  F l o w  T o d a y  M 0 9  

  3 4 5 . 3 4  m 3  

This window displays the net daily flow rate. 

3.9 INITIAL SETTING MENU ANALYSIS 

� Digit MENU  1  0  and the device will display 

P i p e  O u t e r  P e r im e t e r  

   1 2 8 6  mm  

This window is used to set up the pipe’s perimeter, if known or measurable. 

� Digit MENU  1  1  and the device will display 

P i p e  O u t e r  D i am e t e r  

  4 0 9 . 3 4 7  mm  

This window is used to set up the external pipe’s perimeter. When the external perimeter 
is set up, the external pip’s diameter is set up automatically too. 

� Digit MENU  1  2  and the device will display 

P i p e  Wa l l  T h i c k n e s s  

   6 . 5  mm  

This window is used to set up the pipe’s thickness. It is also possible to pass over this 
menu and go to the menu M13, used to set up the internal pipe’s diameter. 

� Digit MENU  1  3  and the device will display 

P i p e  I n n e r  D i am e t e r  

   3 9 6 , 3 4 7  mm  

This window is used to set up the net pipe’s internal diameter. 

� Digit MENU  1  4  and the device will display 

P i p e  M a t e r i a l   [ 1 4  

0 .  C a r b o n  S t e e l  

This window is used to set up the pipe’s material. 

Press ENTER to activate the material selection. 
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Use the arrow keys, /+t  or /-u  to scroll among the list: 

0. carbon steel 

1. stainless steel 

2. cast iron 

3. ductile iron 

4. copper 

5. PVC 

6. aluminum 

7. asbestos 

8. fiberglass-epoxy 

9. other 

FOR INFORMATION ABOUT THE SOUND SPEED IN OTHER TYPES OF MATERIAL 
THAT ARE NOT INCLUDED IN THE LIST, PLEASE REFER TO THE TABLES AT 
PAGES 77 AND 78. 

If in MENU  1  4  you chose “9 – other”, 

�  digit MENU  1  5  and the device will display 

P i p e  S o u n d  V e l o c i t y  

   x x x x  m / s  

Set up the sound speed referring to the construction material of the pipe.  

FOR INFORMATION ABOUT THE SOUND SPEED IN OTHER TYPES OF MATERIAL 
THAT ARE NOT INCLUDED IN THE LIST, PLEASE REFER TO THE TABLES AT 
PAGES 77 AND 78. 

� Digit MENU  1  6  and the device will display 

L i n e r  M a t e r i a l   [ 1 6  

 0 .  N o n e , N o  L i n e r  

This window is used to set up the liner’s material. 

Press ENT  to activate the material selection. 

Use the arrow keys to scroll among the list: 

0. no liner 

1. tar epoxy 

2. rubber 

3. mortar 

4. polypropylene 

5. polystyrol 

6. polystyrene 



Ultrasonic Flow Meter  TFM2100-NG 

 
 

 

TFM2100-NG page 45 

 

7. polyester 

8. polyethylene 

9. ebonite 

10. Teflon 

11. other 

FOR INFORMATION ABOUT THE SOUND SPEED IN OTHER TYPES OF MATERIAL 
THAT ARE NOT INCLUDED IN THE LIST, PLEASE REFER TO THE TABLES AT 
PAGES 77 AND 78. 

This window will de displayed only if in M16 the user chose “11. OTHER” 

� Digit MENU  1  7  and the device will display 

L i n e r  S o u n d  V e l o c i t y  

   x x x x  m / s  

Set up the spreading time of sound through the construction material of the liner. 

FOR INFORMATION ABOUT THE SOUND SPEED IN OTHER TYPES OF MATERIAL 
THAT ARE NOT INCLUDED IN THE LIST, PLEASE REFER TO THE TABLES AT 
PAGES 78 AND 79. 

This window will de displayed only if in M16 the user chose “11. OTHER” 

� Digit MENU  1  8  and the device will display 

L i n e r  T h i c k n e s s   [ 1 8  

    0  mm  

Set up the internal liner thickness, 

� Digit MENU 2 0  and the device will display 

F l u i d  T y p e    [ 2 0  

 0   W a t e r  

This window is used to set up the measuring flow type. 

Press ENT to enable the fluid selection and use the arrow keys to scroll the list: 

 

0. water – general 

1. sea water 

2. kerosene 

3. gasoline 

4. fuel oil 

5. crude oil 

6. propane (-45C) 
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7. butane (0C) 

8. other liquid 

9. diesel oil 

10. castor oil 

11. peanut oil 

12. gasoline 90 

13. gasoline 93 

14. alcohol 

15. water (125C) 

Press ENT  to confirm. 

 

This window will de displayed only if in M20 the user chose “8. OTHER LIQUID” 

� Digit MENU 2 1  and the device will display 

F l u i d  S o u n d  V e l o c i t y  

   1 4 8 2 . 8  m / s  

Set up the spreading time of sound through the fluid to be measured. 

FOR INFORMATION ABOUT THE SOUND SPEED IN OTHER TYPES OF MATERIAL 
THAT ARE NOT INCLUDED IN THE LIST, PLEASE REFER TO THE TABLES FROM 
PAGE 79 TO PAGE 93. 

This window will de displayed only if in M20 the user chose “8. OTHER” 

� Digit MENU 2 2  and the device will display 

F l u i d  V i s c o s i t y   [ 2 2  

   1 . 0 0 3 8  c S T  

Set up the viscosity of the fluid to be measured. 

� Digit MENU 2 3  and the device will display 

T r a n s d u c e r  T y p e   [ 2 3  

0 .  S t a n d a r d -M  

This window is used to set up the type of transducers. 

Press ENT  to enable the transducers type selection and use the arrow keys to scroll the 
list: 

0. Standard M 

1. Insertion type C 

2. Standard S 

3. User type 
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4. Standard B 

5. Insertion B(45) 

6. Standard L 

7. JH Polysonics 

8. Standard HS 

9. Standard HM 

10. Standard M1 

11. Standard S1 

12. Standard L1 

13. PI type 

14. FS410 – Fuji 

15. FS510 – Fuji 

16. Clamp-on TM-1* 

17. Insertion TC-1 

18. Clamp-on TS-1* 

19. Clamp-On TS-2 

20. Clamp-on TL-1* 

21. Insertion TLC-2 

 

*OUR STANDARD CLAMP-ON SENSORS 

Press ENT  to confirm the type of transducers.  

 

Selection No. 3 “USER TYPE” allows the user to install types of sensors not included in the 
list. In this case, it is necessary to supply some information about the technical features of 
the new type of sensors: 

1. Wedge degree of ultrasonic impulse. 

Wed g e  D e g r e e  

   4 5  d e g  

2. Spreading time through sensor. 

Wed g e  S o u n d  V e l o c i t y  

   2 7 2 0  m / s  

3. Distance from crystal to sensor wedge. 

Wed g e  D i s t a n c e  

   3 2  mm  

4. Delay of ultrasonic signal. 
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Wed g e  T im e  D e l a y  

   5 . 1 8  u S  

� Digit MENU 2 4  and the device will display 

T r a n s d u c e r  M o u n t i n g  

 0 .   V  

This window is used to set up the mounting method of the transducers.  

Press ENT  to enable the transducers type selection and use the arrow keys to scroll the 
list: 

0. V 

1. Z 

2. N (small pipes) 

3. W (small pipes) 

 

Press ENT  to confirm the type of transducers.  

� Digit MENU 2 5  and the device will display 

T r a n s d u c e r  S p a c i n g  

   3 8 5 . 2 6 8  mm  

This window informs about the mounting distance of he transducers. See. Par. 2.4 - 2.5. 

� Digit MENU 2 6  and the device will display 

D e f a u l t  s e t t i n g s  

 1 .  S o l i d i f y  s e t t i n g s  

IMPORTANT: WHEN THE SET-UP PROCEDURE IS COMPLETED, THE USER MUST 
SELECT THE OPTION: 

1. SOLIDIFY SETTINGS 

IN THIS WAY THE PARAMETER WILL BE SAVED EVEN IF THE POWER SUPPLY 
GOES OFF. 

� Digit MENU 2 6  and the device will display 

D e f a u l t  s e t t i n g s  

 1 .  S o l i d i f y  s e t t i n g s  

Press ENT  and then use the arrow keys to select among: 
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P a r am e t e r s  S e t u p  

 U s e  RAM s e t t i n g s  

This window allows the loading of one of the 18 saved configurations (from 0 to 17). Press 
ENT  and then use the arrow keys to select the desired configuration, and then select It.: 

 

This window allows displaying one of the 18 configurations saved. Press ENT  and use the 
arrow keys to scroll among the configurations 

 

Press ENT  and a new configuration will be saved. Its main feature is: 

P a r am e t e r s  S e t u p  

: :  4 0 9 . 3 4 7  mm , C a r b o n  

It refers to the last saved setting. The blinking digit is hiding the number of the setting to 
be saved (from 0 to 17). 

� Digit MENU 2 7  and the device will display 

S a v e  / L o a d  p a r am e t e r s  

   1 2 3 3 7 9  mm 2  

This window is used to display the current parameters. 

� Digit MENU 2 8  and the device will display 

Ho l d  o n  p o o r  s i g n a l  

   YES  

This window is used to set up the device in order to maintain the last reading as valid in 
case of temporary loss of signal. If NO is selected, output signal could be modified. 

� Digit MENU 2 9  and the device will display 

Emp t y  P i p e  S e t u p   [ 2 9  

    4 0  

This window is used to set up a min threshold. Below that the device considers the pipe as 
empty. Set up a value among 30 and 40 in order to be sure the device does not measure 
when the pipe is empty. 
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3.10 FLOWRATE UNITS MENU ANALYSIS 

� Digit MENU 3 0  and the it will display 

Me a s u r em e n t  Un i t s  I n  

 0 .  M e t r i c  

This window is used to set up the measuring system: 

0. metric 

1. English 

Press ENT  and then use the arrow keys to choose the measuring system. Confirm with 
ENT . 

� Digit MENU 3 1  and the it will display 

F l ow  R a t e  Un i t s   [ 3 1  

   m 3 / h  

This window is used to set up the measuring flow rate units. Press ENT  and then use the 
arrow keys to select the measuring unit among: 

- cubic meters 

- liters 

- US gallon  

- UK gallon 

- Million US gallon 

- Cubic feet 

- US oil barrel 

- UK oil barrel 

Press ENT  to confirm the selection and it will display: 

C u b i c  M e t e r s  (m 3 )  

: :    / h o u r  

Use the arrow keys to select the time units to which the current flow rate should refer: 

/hour 

/day 

/min 

/sec 

Press ENT  to confirm the selection. 

� Digit MENU  3  2  and the it will display 
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T o t a l i z e r  Un i t s   [ 3 2  

 C u b i c  M e t e r s  (m 3 )  

This window is used to set up totalizing flow rate units, please refer to menu M31 for what 
concerns Volumetric units and their setting. 

Factory settings are in m3. 

� Digit MENU  3 3  and the it will display 

T o t a l i z e r  Mu l t i p l i e r  

 3 .  X 1  

This window is used to set up the multiplying factor for totalization, in order to avoid 
reaching the max. counting in a short time. 

Press ENT  and then use the arrow keys to select among: 

0. X 0.001 (1E-3) 

1. X 0.01 

2. X 0.1 

3. X 1 

4. X 10 

5. X 100 

6. X 1000 

7. X 10000 (1E+4) 

Press ENT  to confirm. 

� Digit MENU  3 4  and the it will display 

NET  T o t a l i z e r  [ 3 4  

   ON  

This window is used to enable the net totalizer, between positive and negative totalizer. 
Factory setting is ON.  

Press ENT  and then use the arrow keys to select ON or OFF. Press ENT  to confirm. 

� Digit MENU  3 5  and the it will display 

POS  T o t a l i z e r  [ 3 5  

   ON  

This window is used to enable the positive totalizer. Factory setting is ON.  

Press ENT  and then use the arrow keys to select ON or OFF. Press ENT  to confirm. 

� Digit MENU  3 6  and then it will display 
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NEG  T o t a l i z e r  [ 3 6  

   ON  

This window is used to enable the negative totalizer. Factory setting is ON.  

Press ENT  and then use the arrow keys to select ON or OFF. Press ENT  to confirm. 

� Digit MENU  3 7  and the it will display 

T o t a l i z e r  R e s e t ?  [ 3 7  

  S e l e c t i o n  

This window is used to enable the complete or selective zero of internal counters. 

Press ENT  and then use the arrow keys to select NO or YES. If YES is chosen, please 
select among: 

0. no 

1. yes 

 

Press ENT  to confirm the selection and the device will display: 

S e l e c t  T o t a l i z e r  

 R e s e t  F i n i s h e d  

� Digit MENU  3 8  and the it will display 

Manu a l  T o t a l i z e r    [ 3 8  

P r e s s  ENT  Wh e n  R e a d y  

This window is used to enable the backlog of totalizes. Press ENT  to enable the backlog 

(ON), press ENT  again to disable the backlog (OFF). 

� Digit MENU  3 9  and the it will display 

L a n g u a g e语言选择   [ 3 9  

  E n g l i s h  

This window is used to select the device’s display language.  

 Press ENT  and then use the arrow keys to select the language. Press ENT  to confirm. 

� Digit MENU  4  0  and the it will display 

Damp i n g    [ 4 0  

   1 5  s e c  

This window allows the user to change the value of damping, the seconds needed to 
display the analog signals and the output signals. The standard value is between 15 and 
30 seconds, the setting range goes from 0 to 99 seconds.  
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� Digit MENU  4 1  and the it will display 

L ow  F l o w  C u t o f f  V a l .  

   0 . 0 3  m / s  

This window allows the user to set up the speed threshold. Below that level, the device 
will display 0 flow rate and the totalization is stopped. 

� Digit MENU  4 2  and the it will display 

S e t  Z e r o     [ 4 2  

  P r e s s  ENT  t o  g o  

This window is used to enable the flow rate zero procedure with a static fluid. The flow 
into the pipe must be completely static. The zero procedure has beneficial effects both in 
low and high flow rate.  

Warning!!! 

If the flow rate is different from 0, the displayed current flow rate will be 0. 

Press ENT  and the device will display an indicator going right to “0”. It will be possible to 
delete the zero setting by using the next display: 

� Digit MENU  4 3  and the it will display 

R e s e t  Z e r o    [ 4 3  

   N O  

This window is used to delete the zero procedure of the previous menu M42 press ENT  
and then use the arrow keys to display NO or YES, to disable or enable the deleting 
function. 

� Digit MENU  4 4  and the it will display 

Manu a l  Z e r o  P o i n t   [ 4 4  

   0  m 3 / h  

This window is used for setting an offset value to be added or detracted (it depends from 
the setting polarity) to the current flow rate. Usually, if the user knows very well the 
current flow rate, this function permits to correct the displayed value.  

Press ENT  and the arrow keys in order to have a negative offset value, followed by the 

valued to be added or subtracted. Press ENT  again to confirm.  

� Digit MENU  4 5  and the it will display 
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S c a l e  F a c t o r    [ 4 5  

    1  

This window is used to set up the scale factor value. This value will affect the measure in 
order to correct the displayed value.  

� Digit MENU  4  6  and the it will display 

N e t w o r k  IDN    [ 4 6  

    8 8  

This window is used to set up the ID value of the net. The values could be set up aiming 0 
and 65535 except for 13(0DH enter), 10(0AH enter), 42(2AH*), 38(26H&), 65535. 

The ID value is used during the setting operations to identify the device into a net. 

� Digit MENU  4  7  and the it will display 

S y s t em  L o c k    [ 4 7  

* * * *  U n l o c k e d    * * * *  

This window is used to set up a password to block the system from unauthorized access. 
It is composed of a number from 1 up to 4 digits. 

� Digit MENU  4 8  and the it will display 

En t r y  t o  c a l i b r a t i o n  d a t a  [ 4 8  

   E n t r y  

This window is used to set up the calibration. 

� Digit MENU  4 9  and the it will display 

S e r i a l  p o r t  t r a f f i c   [ 4 9  

   x x x x x x  

This window is used to check the serial port is activated. 

3.10.1 INPUTS/ OUTPUTS MENU ANALYSIS 

� Digit MENU  5  0  and the it will display 

Da t a  L o g g e r  O p t i o n  

   ON  

This window is used to enable the data logging by using an external logger. 

Press ENT  and then use /+t  /-u , the arrow keys to enable or disable the parameter to 
be logged. 

If ON is chosen, it will be possible to choose among: 

0. Date and Time 



Ultrasonic Flow Meter  TFM2100-NG 

 
 

 

TFM2100-NG page 55 

 

1. System Status 

2. Current Window 

3. Signal Strength 

4. Flow Rate 

5. Velocity 

6. NET Totalizer 

7. POS Totalizer 

8. NEG Totalizer 

9. Energy Flow Rate 

10. Energy NET Total 

11. Energy POS Total 

12. Energy NEG Total 

13. Fluid viscosity 

14. RTD T1 

15. RTD T2 

16. Analog Input 3 

17. analog input 4 

18. analog input 5 

19. working timer 

20. flow today 

21. serial number 

Press ENT  and then use the arrow keys to select the desired parameter to be 
enable/disabled. 

� Digit MENU  5 1  and the it will display 

This window is used to set up the data logging time.  

Da t a  L o g g e r  S e t u p   [ 5 1  

N e x t  x x : x x : x x   XXXX  

Press ENT  or /-u  to go to the following display: 

Da t a  l o g g e r  s e t u p  

S t a r t  T im e   =   0 0 : 0 0 : 0 0  

This window is used to set up the data logging start time.  

Press ENT  or /-u  to go to the following display: 

Da t a  l o g g e r  s e t u p  

I n t e r v a l  =  0 0 : 0 0 : 0 0  

This window is used to set up the data logging interval. 
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Press ENT  or /-u  to go to the following display: 

Da t a  l o g g e r  s e t u p  

L o g  T im e s  =  XXXX  

This window is used to set up the number of Log. 

Press ENT  and the arrow key to go to the following display: 

Da t a  L o g g e r  S e t u p   [ 5 1  

N e x t  x x : x x : x x   XXXX  

Warning!!! 

The max time interval between two data logging is 24 hours! 

� Digit MENU  5 2  and the it will display 

S e n d  l o g  d a t a  t o   [ 5 2  

> 1 .  S e n d  T o  R S - 4 8 5  

This window cannot be changed from the user. It displays information about the data 
logging by using the RS485. Refer to chapter 5. 

� Digit MENU  5 3  and the it will display 

An a l o g  I n p u t  A I 5  5 3  

A I 5  =  0 . 0 2 3 4   :   - 2 4 . 9 8 6  

This window displays the status of A15 current input referring to the conversion in 
measuring units. 

� Digit MENU  5 4  and the it will display 

OCT  p u l s e  w i d t h  [ 5 4  

  4 9 9 . 2 6 7  mS  

This window allows to set up the pulses interval. 

This value could be 0….500 mS. 

We suggest leaving the factory setting unchanged. 

Press ENT  to confirm. 

� Digit MENU  5 5  and the it will display 

CL  Mo d e  S e l e c t   [ 5 5  

 0 .  4  –  2 0  mA  

This window is used to set up the current output features (CL= Current Loop). Press ENT  
and then use the arrow keys to select among: 

0. 4-20 mA 
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1. 0-20 mA 

2. 2 0-20 mA via RS485 

3. 4-20 mA vs fluid 

4. 20-4-20 mA 

5. 0-4-20 mA 

6. 20-0-20 mA 

7. 4-20 mA vs Velocity 

8. 4-20mA vs Energy 

Press ENT  to confirm the selected item. 

� Digit MENU  5 6  and the it will display 

CL   4  mA  Ou t p u t  V a l u e  

   0  m 3 / h  

This window is used to set up the starting range of the output signal for a determined 

measuring flow rate value. Press ENT  and then digit the flow rate starting range value 

(for example 0 m3/h; if flow rate will be measured in m3). Press ENT  again to confirm. 

� Digit MENU  5 7  and the it will display 

CL  2 0  mA  Ou t p u t  V a l u e  

   5 0 0  m 3 / h  

This window is used to set up the ending range of the output signal for a determined 

measuring flow rate value. Press ENT  and then digit the flow rate ending range value (for 

example 500 m3/h, if flow rate will be measured in m3). Press ENT  again to confirm. 

� Digit MENU  5 8  and the it will display 

CL  C h e c k u p    [ 5 8  

P r e s s  ENT  Wh e n  R e a d y  

This window allows the simulation of current output in order to check the devices 

connected to the analog output. Press ENT  and then use the arrow keys to select among: 

0 mA 

4 mA 

8 mA 

12 mA 

16 mA 

20 mA 

Press ENT  again to exit the simulation and the functions in menu M58 will restart. 

Warning!!! 
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HOW COULD THE CURRENT OUTPUT BE CALIBRATED? 

Generally, the current outputs is factory set up and calibrate with high precision and 
rarely is it necessary to change the calibration. If during the simulation M58 the 
device would measure a value different from the foreseen one, please proceed as 
follows: 

� Digit MENU /-u 0 ENT  and the it will display 

Ha r dw a r e  A d j u s t i n g  

>  _  

Digit the code 4 2 1 3 0 6 8 and press ENT  and the device will display: 

AO  Ha r dw a r e  A d j u s t i n g  M 1  

P r e s s  ENT  Wh e n  R e a d y  

Press ENT  again and the device will display: 

AO  C a l i b r a t i o n   [M . 1  

 4mA = = >  9 8 8 2 . 2  

It is suggested to take note of the displayed value (+/-) before changing it. Press the 
arrow keys and you will be able to change the value, it is also possible to digit it directly. 

When changed, press ENT  again and the device will display: 

AO  C a l i b r a t i o n   [M . 1  

 2 0mA = = >  5 0 1 1 2  

It is suggested to take note of the displayed value (+/-) before changing it. Press the 
arrow keys and you will be able to change the value, it is also possible to digit it directly. 

When changed, press ENT  again and the device will display: 

AO  Ha r dw a r e  A d j u s t i n g  M . 1  

P r e s s  ENT  Wh e n  R e a d y  

The changed value has been saved into the EEPROM (an internal memory which could be 
deleted only electrically and which keeps the data saved for almost 10 years).  

� Digit MENU 2 6  and the device will display 

D e f a u l t  s e t t i n g s  [ 2 6  

 1 .  S o l i d i f y  s e t t i n g s  

IMPORTANT: WHEN THE SET-UP PROCEDURE IS COMPLETED, THE USER MUST 
SELECT THE OPTION: 

1. SOLIDIFY SETTINGS 

IN THIS WAY THE PARAMETER WILL BE SAVED EVEN IF THE POWER SUPPLY 
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GOES OFF. 

� Digit MENU  5  9  and the device will display 

CL  C u r r e n t  O u t p u t   [ 5 9  

   4 . 0 0 0 0  mA  

This window is used to display the actual current output, proportional to the measure and 
to the setting in M55. 

� Digit MENU 6  0  and the device will display 

YY–MM–DD   HH :MM : S S  

    0 9 - 1 0 - 0 5       0 9 : 5 4 : 2 6  

This window is used to set up date and time. Press ENT  and digit: year, month, day of the 

month, hour, minute and seconds. Press ENT  again to confirm the setting. If during 

setting the user makes a mistake, or if it is necessary to change a value, press the wwww  
key until you reach the desired digit and the digit the right number. 

� Digit MENU 6 1  and the device will display 

TDS - 1 0 0   V e r  1 5 . x x  

  S / N =XXXXXXXX  

This window displays the software version and the serial number of the device. Due to 
continuous software updating, the software versions could be different. 

� Digit MENU 6 2  and the device will display 

RS - 4 8 5  /  R S - 2 3 2  S e t u p  

 1 9 2 0 0 ,   N o n e  

This window is used to set up the communication parameters of the serial port. Press ENT  
and then use the arrow keys to select among: 

Baud Rate: 

19200 

14400 

9600 

4800 

2400 

1200 

600 

300 
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Press ENT  to confirm the selected option and then select the parity type among: 

None 

Even 

Odd 

 

Press ENT  to confirm the selection and exit the setting.  

The other parameters are factory set up: 8 bit data, 1 bit stop and flow control Xon/Xoff. 

� Digit MENU 6 3  and the device will display 

S e l e c t  c omm  p r o t o c o l  

MODBUS  AS C I I  +  TDS 7  

This window is used to set up the communication protocol. 

Select between: 

- MODBUS RTU 

- MODBUS ASCII + TDS7 

� Digit MENU 6 4  and the device will display 

A I 3  V a l u e  R a n g e   [ 6 4  

 2 0  -  1 0 0  

This window is used to set up the conversion into measuring units of 4-20 mA input of 
analog input 3. 

Press ENT  and the device will display: 

A I 3  =  4  mA  v s .  V a l u e  

>  _  

Digit the starting range value and press ENT  then press the /-u  key and the device will 
display: 

A I 3  =  2 0  mA  v s .  V a l u e  

    1 0 0  

Digit the ending range value and press the /-u  key. The setting is finished. 

� Digit MENU 6 5 and the device will display 

A I 4  V a l u e  R a n g e   [ 6 5  

 0  -  1 0 0  

This window is used to set up the conversion into measuring units of 4-20 mA input of 
analog input 4. 

Press ENT  and the device will display: 
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A I 4  =  4  mA  v s .  V a l u e  

    0  

Digit the starting range value and press ENT , then press the /-u  key and the device will 
display: 

A I 4  =  2 0  mA  v s .  V a l u e  

    1 0 0  

Digit the ending range value and press the /-u  key. The setting is finished. 

� Digit MENU 6 6  and the device will display 

A I 5  V a l u e  R a n g e   [ 6 6  

 0  -  1 0 0  

This window is used to set up the conversion into measuring units of 4-20 mA input of 
analog input 4. 

Press ENT  and the device will display: 

A I 5  =  4  mA  v s .  V a l u e  

    0  

Digit the starting range value and press ENT  then press the /-u  key and the device will 
display: 

A I 5  =  2 0  mA  v s .  V a l u e  

    1 0 0  

Digit the ending range value and press the /-u  key. The setting is finished. 

� Digit MENU  6  7  and the device will display 

FO  F r e q u e n c y  R a n g e  

 0  –  9 9 9 9  

This window is used to set up the frequency output in the field 0-9999 Hz, proportionally 
to the measured flow rate: 

Press ENT  and /-u  key. The device will display: 

L ow  FO  F r e q u e n c y =  

    0  

Digit the starting range value and press ENT , then press the /-u  key and the device will 
display: 
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Hi g h  FO  F r e q u e n c y =  

   9 9 9 9  

Digit the ending range value and press the /-u  key. The setting is finished. 

Warning!!! 

Use the OCT terminals (open collector) to extract the frequency signal. 

� Digit MENU  6  8  and the device will display 

L ow  FO  F l o w  R a t e   [ 6 8  

   0  m 3 / h  

This window is used to set up the min. output frequency related to the set up flow rate 
value. 

Press ENT , digit the value in measuring units and press ENT  again. 

� Digit MENU  6  9  and the device will display 

Hi g h  FO  F l ow  R a t e  [ 6 8  

   5 0 0  m 3 / h  

This window is used to set up the max output frequency related to the set up flow rate 
value. 

Press ENT , digit the value in measuring units and press ENT  again. 

� Digit MENU  7  0  and the device will display 

LCD  B a c k l i t  O p t i o n  

 1 .  A l w a y s  ON  

This window is used to set up the display backlight mode. Press ENT  and then use the 
arrow keys to enter the seconds. 

if you select “60” and press ENT , it will display: 

LCD  B a c k l i t  O p t i o n  

    6 0  s e c  

� Digit MENU  7  1  and the device will display 

LCD  C o n t r a s t    [ 7 1  

 1 0  

This window is used to set up the display contrast. Press ENT  and the use the arrow keys 

to select a value from 0 up to 31. Press ENT  again to confirm the selection. 

� Digit MENU  7  2  and the device will display 
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Wo rk i n g  T im e r   [ 7 2  

0 0 0 0 0 0 0 0 3 4 : 5 4 : 3 2  

This window displays the device working time. Press ENT  and then use the arrow keys to 

delete the device working time. Press ENT  to confirm the selection. 

� Digit MENU  7  3  and the device will display 

A l a rm  # 1  L o w  V a l u e  

   0  m 3 / h  

This window is used to set up the min. flow rate threshold for alarm 1 press ENT , digit the 

flow rate value and press ENT  again. 

� Digit MENU  7  4  and the device will display 

A l a rm  # 1  H i g h  V a l u e  

   5 0 0  m 3 / h  

This window is used to set up the max flow rate threshold for alarm 1 press ENT , digit the 

flow rate value and press ENT  again. 

� Digit MENU  7  5  and the device will display 

A l a rm  # 2  L o w  V a l u e  

   0  m 3 / h  

This window is used to set up the min. flow rate threshold for alarm 2. press ENT , digit 

the flow rate value and press ENT  again. 

� Digit MENU  7  6  and the device will display 

A l a rm  # 2  H i g h  V a l u e  

   5 0 0  m 3 / h  

This window is used to set up the max flow rate threshold for alarm 1. press ENT , digit 

the flow rate value and press ENT  again. 

� Digit MENU  7  7  and the device will display 

BEEPER S e t u p   [ 7 7  

1 6 .  N o t  U s i n g  

This window is used to set up up the buzzer. Press ENT and then use the arrow keys to 
select among: 

0. No Signal 

1. Poor Signal 

2. Not Ready (No*R) 
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3. Reverse Flow 

4. AO over 100% 

5. FO over 120% 

6. Alarm #1 

7. Reverse Alarm #2 

8. Batch Controller  

9. POS Int Pulse 

10. NEG Int Pulse 

11. NET Int Pulse 

12. Energy POS Pulse 

13. Energy NEG Pulse 

14. Energy NET Pulse 

15. Upper Threshold Velocity 

16. Lower Threshold Velocity 

17. ON/OFF via RS485 

18. Timer (M51 Daily) 

19. Timed Alarm #1 

20. Timed Alarm #2 

21. Batch Total Full 

22. Timer M51 

23. batch 90% full 

24. key stroking on 

25. disable beeper 

Press ENT  again to confirm the selection. 

� Digit MENU  7  8  and the device will display 

OCT  Ou t p u t  S e t u p   [ 7 8  

 1 3 .  FO  

This window is used to set up the function related to the OCT (open collector) output. 
Press ENT and then use the arrow keys to select among these options: 

0. No Signal 

1. Poor Signal 

2. Not Ready (No*R) 

3. Reverse Flow 

4. AO over 100% 

5. FO over 120% 

6. Alarm #1 
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7. Reverse Alarm #2 

8. Batch Controller 

9. POS Int Pulse 

10. NEG Int Pulse 

11. NET Int Pulse 

12. Energy POS Pulse 

13. Energy NEG Pulse 

14. Energy NET Pulse 

15. Upper Threshold Velocity 

16. Lower Threshold Velocity 

17. ON/OFF via RS485 

18. Timer (M51 Daily) 

19. Timed Alarm #1 

20. Timed Alarm #2 

21. Batch Total Full 

22. Timer by M51 

23. Batch 90% Full 

24. Flow Rate Pulse 

25. Disable OCT 

Press ENT  again to confirm the selection. 

� Digit MENU  7  9  and the device will display 

RELAY  Ou t p u t  S e t u p  

 9 .  P OS  I n t  P u l s e  

This window is used to set up the function related to the relay. Press ENT and then use 
the arrow keys to select among these options: 

0. No Signal 

1. Poor Signal 

2. Not Ready (No*R) 

3. Reverse Flow 

4. AO over 100% 

5. FO over 120% 

6. Alarm #1 

7. Reverse Alarm #2 

8. Batch Controller  

9. POS pulse interval 

10. NEG pulse interval 
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11. NET pulse interval 

12. Energy POS pulse 

13. Energy NEG pulse 

14. Energy NET pulse 

15. Upper Threshold Velocity 

16. Lower Threshold Velocity 

17. ON/OFF via RS485 

18. Timer (M51 Daily) 

19. Timed Alarm #1 

20. Timed Alarm #2 

21. Batch Total Full 

22. Timer by M51 

23. Batch 90% Full 

24. Disable Relay 

Press ENT  again to confirm the selection.  

� Digit MENU  8  0  and the device will display 

Ba t c h  t r i g g e r  s e l e c t  

 0 .  K e y  p r e s s i n g  

This window is used to set up the function related to the BATCH controller. Press ENT and 
then use the arrow keys to select one among these options: 

0. Key Pressing 

1. Serial Port 

2. AI3 Rising Edge 

3. AI3 Falling Edge 

4. AI4 Rising Edge 

5. AI4 Falling Edge 

6. AI5 Rising Edge 

7. AI5 Falling Edge 

8. Timer-Periodical 

9. Timer Daily 

 

Press ENT  again to confirm the selection.  

� Digit MENU  8  1  and the device will display 
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F l ow  B a t c h  C o n t r o l l e r  

  1 0 0 0  m 3  

This window is used to set up the volume related to the BATCH function. Press ENT , digit 

the volume value and press ENT  again. The device will display: 

F l ow  B a t c h  C o n t r o l l e r  

>   

If in menu M80 you selected “0” key Input, by pressing ENT  the device will display: 

  1 0 0 0  m 3  

ON   0   m 3  

If ON is blinking, the counter “m3” will increase the value until the BATCH volume is 

reached. The programmed output for this function will change its status. If you press ENT  
before reaching the BATCH value, the function will stop. 

� Digit MENU  8  2  and the device will display 

Da t e  T o t a l i z e r  [ 8 2  

 0 .  b r o w s e  b y  d a y  

This window is used to set up the time for logging the flowed volume. Press ENT  and then 
use the arrow keys to select one option among the following: 

0. browse by day 

1. browse by month 

2. browse by year 

Press ENT  again to confirm the selection and activate the displaying of the following:  

0 0  0 6 - 0 8 - 1 1  - - G - -H - I  

>    3 4 5 6 . 9 5  m 3  

The first line display the logging “00” dated 11th of August 2006, other information are 
related to the current errors, the other line displays the flow rate on the 11th of August 

2006 at 23:59:59. press the /+t  key to scroll the other 63 loggings. Press ENT  to exit 
this display.  

� Digit MENU  8  3  and the device will display 

Au t om a t i c  Am e n d i n g  

   O FF  

This window is used to enable the automatic correction of all the totalizer when the device 
is switched off. The average value (before switching off the device and just after switching 
on the device) is used to calculate the flowed volume. 
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Press ENT  and then use the arrow keys to display ON or OFF, to enable or disable this 

function. Press ENT  again to confirm the selection.  

� Digit MENU  8  4  and the device will display 

En e r g y  Un i t s  S e l e c t  

 0 .  G i g a  J o u l e  ( G J )  

This window is used to select the power measuring units. Press ENT  and then use the 

/+t  or /-u , to display the following options: 

0. Giga Joule (GJ) 

1. Kilocalories (KC) 

2. KWh 

3. BTU 

Press ENT  again to confirm the selection. 

� Digit MENU  8  5  and the device will display 

T emp e r a t u r e  S e l e c t  

 0 .  F r om  T 1 ,  T 2  

This window is used to set up the source for reading the return temperature. Press ENT  
and then use the arrow keys to display the following options: 

0. from T1, T2 

1. from AI3, AI4 

Press ENT  again to confirm the selection. 

� Digit MENU  8  6  and the device will display 

S p e c i f i c  H e a t  S e l e c t  

 1 .  F i x  S p e c i f i c  H e a t  

This window is used to select the specific heat related into the thermal energy 
measurement. 

� Digit MENU  8  7  and the device will display 

En e r g y  T o t l e r  ON / OFF  

   ON  

This window is used to enable the power totalization. Press ENT  and the use the arrow 

keys to display ON or OFF, to enable or to disable this function. Press ENT  to confirm the 
selection. 

� Digit MENU  8  8  and the device will display 
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En e r g y  Mu l t i p l i e r   8 8  

 4 .  x 1   ( E 0 )  

This window is used to set up the multiplier of the totalization, in order to avoid the 
reaching of the max counting in a too short time. 

0. X 0.0001 (E-4) 

1. X 0.001 (E-3) 

2. X 0.01 (E-2) 

3. X 0.1 (E-1) 

4. X 1 (E0) 

5. X 10 (E1) 

6. X 100 (E2) 

7. X 1000 (E3) 

8. X 10000 (E4) 

9. X 100000 (E5) 

10.  X 1000000 (E6) 

Press ENT  to confirm the selection. 

� Digit MENU  8  9  and the device will display 

T emp e r a t u r e  D i f f . [ 8 9  

   0 . 0 0 0 0  C  

This window is used to set up the temperature differential ∆T. 

Press /-u  and the device will display 

He a t  M e t e r  I s  O n  [ 8 .  

 1 .  I n l e t  

Set the Heater measurement system: 

0. Outlet 

1. Inlet 

Press ENT  to confirm the selection. 
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3.11 DIAGNOSTICS MENU ANALYSIS 

� Digit MENU  9  0  and the device will display 

S t r e n t h +Q u a l i t y  [ 9 0  

UP : x x . x  DN : x x . x  Q = x x . x  

This window displays the strength and the quality of the signal with numbers from 00.0 to 
99.9. 

Means that there is no signal, 99.9 mean that the signal is at its max value.  

In normal working conditions the strength signal should be around 60.0. 

During installation, please pay attention: the quality and strength have to be at their max 
values. 

� Digit MENU  9  1  and the device will display 

TOM /TOS * 1 0 0   [ 9 1  

   1 0 0 , 2 5  %  

This window displays the relationship between the transit time and the measured time. In 
normal working conditions, it should be 100 +/- 3%. Bigger differences indicate an error 
in mounting or the setting of wrong parameters. 

� Digit MENU  9  2  and the device will display 

F l u i d  S o u n d  V e l o c i t y  

   1 4 8 2 . 5 6  m / s  

This window displays the speed of sound through the fluid. In normal working conditions, 
the value should be similar to the one indicated in menu M21, bigger differences indicate 
an error during the sensors mounting or an error in the setting of M21. 

� Digit MENU  9  3  and the device will display 

T o t a l  T im e ,  D e l t a  T im e  

6 2 3 , 8 0 u S ,  2 4 2 , 1 2 n S  

This window displays the total transit time and the UP-DOWN difference between transit 
times. The displayed values give information about the installation. In normal working 
conditions the difference is less than 10%. 

If the pipe diameter is small or the fluid velocity is very low, the difference might be a little 
bigger. If the difference, the flow rate and the speed are too big, they indicate a very bad 
signal. The causes could be: pipe’s features, wrong mounting, wrong parameter setting. 
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� Digit MENU  9  4  and the device will display 

R e y n o l d  N n .  p r o f i l e  [ 9 4  

 1 2 2 3 4 . 6  0 . 9 2 4 3 5  

This window displays the calculated Reynolds’s number. It indicates the moving mode 
inside the pipe. 

3.12  OTHER DISPLAYS MENU ANALYSIS 

� Digit MENU  9  6  and the device will display 

P ow e r  ON / OFF  T im e  [ + 0  

P r e s s  ENT  Wh e n  R e a d y  

The device has been switched ON/OFF in a determined date and time. 

Press ENT  and then use the arrow keys to display the sequence of 64 events (from 00 up 
to 63) of switching on and switching off. 

Press the /-u  key to display: 

T o t a l  W o r k  H o u r s   [ + 1  

 0 0 0 0 0 1 3 5 : 3 4 : 4 5  

Press the /-u  key to display: 

L a s t  P ow e r  O f f  T im e  

 0 6 - 0 8 - 1 2  0 9 : 3 4 : 2 6  

Press the /-u  key to display: 

L a s t  F l o w  R a t e   [ + 3  

 0  m 3 / h  

Press the /-u  key to display: 

ON / OFF  T im e s   [ + 4  

    3 2  

Press the /-u  key to display: 

C a l c u l a t o r :  I n p u t  X =  

    0  

It is used as a regular calculator, setting X value, and then Y value. Press ENT  to 
calculate. 
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Press the /-u  key to display: 

Me d i a  v e l o c i t y  T h r e s h o l d  

    1  m / s  

The set up value is used as a threshold to generate an alarm on the relay or on they OCT 
when it has been passed. 

Press the /-u  key to display: 

T o t a l  f l o w  f o r  m o n t h  

     

Press the /-u  key to display: 

T o t a l  f l o w  t h i s  y e a r  

     

Press the /-u  key to display: 

N o - r e a d y  t im e r  
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4 DIAGNOSTICS AND PROBLEM SOLVING 

The TFM2100-NG has a complete series of diagnostics functions: it measures and checks 
for errors continuously. The continuous displaying of errors helps the customer identifying 
damages or unacceptable working conditions. 

Displayed errors could happen: 

- When switching on the device, during the initial test. 

- During functioning, with error codes, in window M108. 

 

Causes and solutions are indicated in the below following table: 

 

4.1 AUTOTEST DURING SWITCHING ON AND POSSIBLE 
SOLUTIONS 

ERROR DESCRIPTION SOLUTIONS 

ROM PARITY ERROR Contact AKTEK. 

STORED DATA ERROR Digit ENT again during the initial set up up. 

HAND SHAKING ERR =* Switch off and then switch on. 

CPU FATAL ERROR Contact AKTEK. 

TIMER SLOW ERROR 

TIMER FAST ERROR 

Switch off and then switch on or contact AKTEK. 

SYSTEM RAM ERROR Switch off and then switch on or contact AKTEK. 

TIME OR BATT ERROR Switch off and then switch on or contact AKTEK. 

LCD TIMEOVER ERROR Check the display or the electronics connections. 

PRN TIME OVER Check the printer or the connections. 
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4.2 ERROR CODES, CAUSES AND SOLUTIONS DURING 
FUNCTIONING 

ERROR 
CODE 

INFORMATION IN 
M08 WINDOW 

CAUSES SOLUTIONS 

*R Normal system Regular functioning  

*J Sub CPU wrong Damage in sub CPU Contact AKTEK. 

*I No signal detected No signal detected: 

- sensor far from the pipe 
or not so coupling 

- wrong sensors 
mounting 

- too many oxide or dump 
inside the pipe 

- new linearity 

- check the acoustic contact 
with the pipe’s surface. 

- use another coupling 
grease 

- check initial settings 

- try to reduce the pipe’s 
internal dumps or change 
the sensors position  

- wait for stable linearity. 

*H Low strength signal Low signal strength SEE ABOVE 

*H Poor quality signal Poor signal quality SEE ABOVE 

*Q Freq output power Output frequency bigger 
than 120%, very high 
flow rate or wrong 
settings. 

Check again the settings in 
M66 and in M69 or simply 
confirm that the flow rate 
should be so big. 

*E Over current loop Output current bigger 
than 100%, very high 
flow rate or wrong 
settings. 

Check again the settings in 
M66 or simply confirm that 
the flow rate should be so 
big. 

*F Ref. to table 1 Please find the problem 
during initial test. 

Switch off and then switch 
on or contact AKTEK. 

*G ADJ GAIN= S1 

ADJ GAIN= S2 

ADJ GAIN= S3 

ADJ GAIN= S4 

THE DEVICE IS DOING 
THE AUTOTEST 
REGULATIONS. 
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5 APPENDIX 

5.1 SOUND SPEEDS IN SOLIDS 
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5.2 SOUND SPEEDS IN FLUIDS 
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5.3 SOUND SPEEDS IN WATER AT SELECTED 
TEMPERATURES 
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5.4 PIPE SIZE DATA 
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NOTE: Because of AKTEK’s policy of improving their products, the TFM2100-

NG, would be revised and improved. Please inform us about misunderstandings 
or errors which you may find in this manual comparing it to the device you 
bought. Do not hesitate to contact us to suggest how to improve our devices. 

Thank You.

 İMES Sanayi Sitesi B Blok 204. Sk. No:40          
Y. Dudullu  Ümraniye - İstanbul 

Tel. 0216 540 7300 pbx, Fax. 0216 540 7303 
www.aktek.com.tr  ,      info@aktek.com.tr


