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IMPORTANT NOTICE!

EACH DEVICE HAS TO BE CONNECTED TO THE SENSORS WITH THE
SAME SERIAL NUMBER OF THE DEVICE.

THE SERIAL NUMBER IS WRITTEN ON THE ID LABEL OF THE DEVICE
AND SENSORS.
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INTRODUCTION
Thanks for buying an Ultrasonic Transit Time Flow meter TTFM100-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.

POWER: 230 Vac o 24vdc

COMPUTER

Cut: 4-20 mA - Pulse - Alarm

RS=485 7 USHE

The devices main features are:

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

e AC and DC supply: 230 VAC and 24 VDC.
e The time difference during the measuring process could be 0.2 ns.
e Analog (4-20 ma), pulses (relays), frequency (OCT) and RS232 outputs.

e 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).

UP Sensor

Remove
@U external External
o lining lining
N “ Pipe

g

lining

ID diameter

Tup - Time up N
N5 )

DOWN Sensor
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).

Tdown = Time down

The sensors are alternatively used to receive the ultrasonic pulses sent through the way
pipe - fluid - pipe.

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

(1) (2) (3)
M %D M D
k
Tup = _ €050 _ Tdown = —C05O__ V= M*D , AT
Co +VSIN® Co —-VSIN® SIN2©® Tup *Tdown

Internal
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Typical timing signal

’\Wﬁ T, Downstream time

ﬂu"‘ ‘uﬂuﬁ'\f\/‘ T, Upstream time
tIZI t1 tz -
“at’ DT =TTy

Where:
M Spreading time
D Pipe’s internal diameter
S) Transmission angle
Co Sound spread speed through the fluid in static conditions
Tup Positive spreading time
Tdown Negative spreading time
\" 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%.

1.1 TYPICAL USE

e Water treatment, slurry and process water pumping;
¢ Qil and chemical industries;

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

e [Extraction industries;

e Food, paper and pharmaceutical industries;

e (Car industries;

¢ Flow balancing;
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e Heat measuring in central systems.

1.2 PACKING LIST

e Ultrasonic Transit Time Flow meter (fixed or portable) 1pcs
e Standard Clamp-on sensors 752 2pcs
o Standard Clamp-on sensors TM1 2pcs
o Standard Clamp-on sensors TL1 2pcs
e Acoustic coupling 1pcs
e Sensors mounting kit (optional) 1pcs
e Quality certification 1pcs
e Instruction Manual 1pcs

* DEPENDING FROM THE TYPE OF SENSORS ORDERED BY THE CUSTOMER.
1.1 TECHNICAL FEATURES

ITEM PERFORMANCE

Material Steel, Stainless Steel, cast iron, plastic,
with smooth walls, with rough walls, with

Internal Diameter | V™Y thin walls.
PIPE 20 ~ 6000 mm.

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

Pipe length

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

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

-20°C ~ +80°C, without ice at low
temperatures.

FLUID

Temperature

SPEED Speed -16 m/s ~ +16 m/s

Type 0. Standard — TS2 DN15.....DN300 mm
1. Standard = TM1 DN50.....DN1000 mm
2. Standard — TL1 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

SENSORS

TTFM100W - Fixed Ver. 2.2.2 Page 8
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Cable lengths

DN400, PN10 until DN1000, min. temp. -
40°C, max. Temp. 160°C.

Min. 5 m, max. 500 m.

“W" Method: for pipes with small

diameter, until DN400 mm.
“Z" Method: for pipes with big diameters,

SENSORS Mounting methods bigger than DN250.
"W” or “N” Method: suitable for very
small pipes, DN15....100.
Display Alphanumeric 2 x 20 digits LCD back
lighted.
Keypad 4x4
Mounting Wall mounting.
Input 5 current loop 4 - 20 mA, 0.1% accuracy.
Outputs E)eé)lgct(i)o?o;} éczcgr?ce or 0 - 20 mA current
, U.1% .
AU Serial port RS485.
Programmable output frequency:
12...9999 Hz.
Output relays 1A/125VAC or 2A/30VDC
_ _ for volume pulses or alarms.
Dimensions Fixed type: 251 x 92 x 80 mm.
Weight Fixed type: 3.1 kg
ENVIRONMENTAL Temperature Device: -20°C...+40°C
AND Sensors: -20°C...+80°C
OPERATIONG Humidity Device: 85% RH (40°C)
CONDITIONS Sensors: 98% RH (40°C), possible

functioning in water less deep than 2 m.

MEASURING ACCURACY

+/- 1% (after calibration)

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

Linearity: 0.5%
Min measuring cycle: 500 milliseconds

100 - 240 VAC 50/60Hz — 4 VA or
24VDC - 0,12A

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

TTFM100W - Fixed Ver. 2.2.2
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1.2 WIRING AND CONNECTIONS
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Please use the connector, from left to right, in the following way:

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

e Clamps “"AC IN N”, connection for AC supply, neutral.

e Clamps “AC IN PE”, earth connection/chassis-shell common.
e Clamps "DC IN”  respectively + and — for 24 VDC supply.
e RS485- COM PORT communication port.

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

e Clamps “OCT” suitable for the connection of the frequency output, pulse
output, o for the alarm.

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

e 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.

e Clamps "4 - 20 mA”connect the signal for a graphic recorder or a process control
with 4-20 ma input.

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:
e Electrical supply AC or DC
e Ultrasonic UP and Down sensors

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.

e 4-20 ma output and/or frequency and/or pulses signals
e Temperature measure for calorimeter
e RS485 connection for data saving.

TTFM100W - Fixed Ver. 2.2.2 Page 11
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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 B.M. TECNOLOGIE INDUSTRIALI 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.

TTFM100W - Fixed Ver. 2.2.2 Page 12
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Mounting distance

s
)
3%
n
.

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:
TDS100 Ver. XX.XX

S/N-XXXXXXXX
Then it will display, (it depend by the last switch off) for example:

TTFM100W - Fixed Ver. 2.2.2 Page 13
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Flow 0.0000 m3/h *1
No Signal Detected

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

Press - and the device will display:
Flow 0.0000 m3/h *1

Window No. -

Press ( 1 ) ( L ) and the device will display the content of window no. 10.

Pipe Outer Perimeter
XXXX mm

Press ( 1 )( 2 )( 8 )( 6 ) and @ and that display will turn into this

display:

Pipe Outer Perimeter
1286 mm

If you press a wrong digit, press 'I)to correct.

v
Press |¢i| and the device will display:

Pipe Outer Diameter
XXX. XXX mm

v
Press |¢i| and the device will display:

Pipe Wall Thickness
X.X mm

Press( 6 ),( - ),( > )+(ENT) and the it will display:

Pipe Wall Thickness

6.5 mm

v
Press |¢i| and the device will display:

TTFM100W - Fixed Ver. 2.2.2 Page 14
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Pipe Inner Diameter
396.347 mm

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

If you want, it is possible to press
parameters calculated until now.

/)

C/A)

Press and the device will display:
Pipe Material [ 14
1. Stainless Steel

again and the device will display the

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

Press @ and “1” and I will be blinking.

Pipe Material [14
B Stainless Steel

Select the material by using the digits

Ly

[14

Carbon Steel

Pipe Material
» ().

e
Press ENT and |¢i|

[16
0. None, No Liner

I.iner Material

M Co)

and the device will display:

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

/)

Press and the device will display:

Fluid Type [20
0. Water (General)

/)

Press

and the device will display:

[23
10. Standard-M1

Transducer Type

TTFM100W - Fixed Ver. 2.2.2
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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.

v
Press |¢i| and the device will display:

Transducer Mounting
0. V

v
Press |¢i| and the device will display:

Transducer Spacing
385.268 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.
prommm——
L)

Press and the device will display:
Default settings [26

1. Solidify settings

/)

Press

and the device will display:

Save / Load parameters

(/) &)
Press 0 to go through the parameters:

Save / Load parameters
. To Browse

Or set up one of the 9 (0...8) preset configurations:

Save / Load parameters
B Euntry to LOAD

v
Press |¢i| and the device will display:
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Save / Load parameters
B Entry to SAVE

/)

Press

and the device will display:

Save / Load parameters
0: 409,347 mm, Carbon

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

v
Press |¢i| and the device will display:

Save / Load parameters

Entry to SAVE

Press MENU, 1, ENT and the device will display:
Flow 0.0000 m3/h *1I

No Signal Detected

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 TTS100-S1-NG, TTS100-M1-NG, TTS100-
L1-NG, TTS100-S1-NG-HT, TTS100-M1-NG-HT 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

TTFM100W - Fixed Ver. 2.2.2 Page 18
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This will help you to delimit the area to be cleaned.

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

TTFM100W - Fixed Ver. 2.2.2 Page 19
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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 ursing 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

TTFM100W - Fixed Ver. 2.2.2 Page 22
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Before using the Thickness Gauge sensors, please remember to use the coupling
grease:

N\ GRASSO

L minng INGRABSATDRE

S
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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:

RIPID

\:‘1 GRAS: 0

. Mminn INGRABSATORE

Otherwise, the sensor could loose grip to the pipe.
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9. now sensors could be installed by using a fixing bracket:
' § p = s

B fS

10. it is necessary to install the sensors according to the distance value the device
displays in MENU 25:
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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.
e Z= one crossing. Suitable for pipes > DN250 mm or even smaller.

e V= two crossings. It is the easiest mounting method for pipes until DN600-800 mm
with TL-1 or TM-1 transducers.

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

Z - Mounting distance

V_ - Mounting distance

TTFM100W - Fixed Ver. 2.2.2 Page 27
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“N” mounting

N - Mounting distance

W - Mounting distance

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".

Strenth+Quality [90
UP:54.4 DN:56.5 Q-45

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

V - Mounting distance

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.

position

Mounting

Mounting position

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 acoustic the contact between
the sensor and the pipe’s external surface.

2.5.2 “Z" method

TTFM100W - Fixed Ver. 2.2.2

Page 29



Ultrasonic Transit Time Flow meter TTFM100 Series

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

Transducer Mounting
1. 7

w
Press |¢i| and the device will display:
Transducer Spacing
192.641 mm

7/ - Mounting distance

“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.

PIPE'S CIRCUMFERENCE
i

Cd

H

of BAND

CALCULATED
DISTANCE

to OVERLAP
CIRCUMFERENCE

PART
HALF

]

[

=i
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
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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.

Transducer Mounting
0.V

press (END)

Transducer Mounting
» 0. Y

/)

Press

and the device will display:
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Transducer Mounting
1. V/

/)

Press

and the device will display:

Transducer Mounting
» 2.

N (small pipe)

/)

Press

and the device will display:

Transducer Mounting
» 3. W (small pipe)

press (END)

Transducer Spacing

XXX mm

/)

Press

and the device will display:

Default Setting [26
1. Solidify Setting

Press @

Default Setting [26
»1. Solidify Setting

Press @ again the device will display:

TDS100
S/N=XXXXXXXX

Ver. XX. XX

And the device will display:

Flow 0.0000 m3/h
Vel 0.0000 m/s

*1
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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

. oige @B (D)

Strenth+Quality [90
UP:xx.x DN:xx.xXx Q-xXx.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 hormal 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-( o J)(3 )

Total Time,Delta Time
623,80usS, 242,12nS

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:

To0M

Time _Rate% = S *100

In normal working conditions it should be 100 +/- 3%.
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. oige @B (D)

TOM/TOS*100 [91
100,25 %

And eventually confirm the right mounting method.
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3 DISPLAY WINDOWS

This chapter will explain all the display windows of TTFM100 Series and their contents.
The user can enter this menu by pressing

* *
-( ), ( ) [*][*] 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,Al4 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) /f in menu 20 the user chooses “"other”
(22 Fluid Sound Viscosity) /f in menu 20 the user chooses “other”
23 Transducer Type
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24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39

40
41
42
43
44
45
46
47
48
49

50
51

Transducer Mounting
Transducer Spacing
Default settings

Save load parameters
Hold on poor signal
Empty Pipe Set up

3.3 FLOWRATE UNITS MENU

Measurement Unit In
Flow Rate Units
Totalizer Units
Totalizer Multiplier
NET Totalize

POS Totalize

NEG Totalize
Totalizer Reset
Manual Totalizer
Language Selection

3.4 OPTIONAL SETTING MENU

Damping

Low Flow Cutoff

Set Zero

Reset Zero

Manual Zero Point
Scale Factor

Network IDN

System Lock

Entry to calibration data
Serial Port traffic

3.5 INPUTS/ OUTPUTS MENU

Data Logger Option
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

v /.
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 @S9 (o) (o) and the device will display
Flow 123.00 m3/h *R
NET +3452x1m3

This window, display. 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 @8 (o) (1) and the device will display
Flow 123.00 m3/h *R
Vel 0.5678 m/s

This a display window. The scaling units should be set up in menu M30 and M31.
> Digit @S9 (o) (2) and the device will display
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Flow 123.00 m3/h *R
POS +3452x1m3

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

> Digit @D (o) (2 and the device will display

Flow 123.00 m3/h *R
NEG +0000x1m3

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

> Digit @B (9 (2 and the device will display
06-08-12 09:54:00 *R
Flow 123.00 m3/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 @B (9 (5 and the device will display

EFR 0.0000 GJ/h *R
E.T 0E+0 GJ

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

> Digit @D (o) (&) and the device will display
T1- 0.0045: -12.456
T2- 0.0056: -12.547

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

> Digit @9 (o) and the device will display
AL3- 0.0055: -12.463
Al4- 0.0058: -12.567

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

> Digit @B (o) and the device will display
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System Normal

This window displays the error codes. Please refer to the list of complete error codes.
> Digit @® (9 (2 and the device will display

Net Flow Today M09
345.34 m3

This window displays the net daily flow rate.

3.9 INITIAL SETTING MENU ANALYSIS

> Digit @8 (1) (o) and the device will display

Pipe Outer Perimeter

1286 mm

This window is used to set up the pipe’s perimeter, if known or measurable.
> Digit @8 (1) (1) and the device will display

Pipe Outer Diameter

409.347 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 &8 (1) (2) and the device will display
Pipe Wall Thickness

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 @D (D (2 and the device will display

Pipe Inner Diameter

396,347 mm

This window is used to set up the net pipe’s internal diameter.
> Digit @D (D (2D and the device will display

Pipe Material [14
0. Carbon Steel

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, or to scroll among the list:
carbon steel

stainless steel

cast iron

ductile iron

copper

PVC

aluminum

asbestos

fiberglass-epoxy

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 @B () (&) you chose "9 — other”,

> digit @8 (1) (5) and the device will display
Pipe Sound Velocity

NSO AWM= O

0

XXXX 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 @B (1) (&) and the device will display

Liner Material [16
0. None,No Liner

This window is used to set up the liner's material.
Press & to activate the material selection.

Use the arrow keys to scroll among the list:

no liner

tar epoxy

rubber

mortar

polypropylene
polystyrol
polystyrene

ok =oO
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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 @B (1) and the device will display
Liner Sound Velocity

XXXX 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 @8 (1) and the device will display
Liner Thickness [18

0 mm

Set up the internal liner thickness,

> Digit @8 (2)(2) and the device will display

Fluid Type [20
0 Water

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:

water — general
sea water
kerosene
gasoline

fuel oil

crude oil
propane (-45C)
butane (0C)

Nouhwbhe=O
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8. other liquid
9. diesel ol

10. castor oll

11. peanut ol
12.gasoline 90
13.gasoline 93
14.alcohol
15.water (125C)

Press (en) to confirm.

This window will de displayed only if in M20 the user chose 8. OTHER LIQUID”
> Digit @89 (2)(1) and the device will display

Fluid Sound Velocity
1482.8 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 @89 (2)(2) and the device will display
Fluid Viscosity [22
1.0038 ¢ST

Set up the viscosity of the fluid to be measured.
> Digit @& (2)(3) and the device will display

Transducer Type [23
0. Standard-M

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

Press @3 to enable the transducers type selection and use the arrow keys to scroll the
list:

Standard M

Insertion type C

Standard S

User type

Standard B

Insertion B(45)

b Sl
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Standard L

JH Polysonics
Standard HS

. Standard HM
10.Standard M1
11.Standard S1
12.Standard L1

13.PI type

14.FS410 — Fuji
15.FS510 - Fuiji

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

© ® N o

*OUR STNDARD CLAMP-ON SENSORS
Press @D 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.
Wedge Degree
45 deg

2. Spreading time through sensor.
Wedge Sound Velocity
2720 m/s

3. Distance from crystal to sensor wedge.

Wedge Distance

32 mm

4. Delay of ultrasonic signal.
Wedge Time Delay
5.18 uS

> Digit ®@B®(2)(4) and the device will display
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Transducer Mounting

0. v

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

Press &3 to enable the transducers type selection and use the arrow keys to scroll the
list:
0. VvV
1. Z
2. N (small pipes)
3. W (small pipes)

Press @D to confirm the type of transducers.
> Digit @B (2)(5) and the device will display

Transducer Spacing
385.268 mm

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

> Digit @B (2)(s) and the device will display
Default settings

1. Solidify settings
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 ®@B®(2)(8) and the device will display
Default settings

1. Solidify settings

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

Parameters Setup

Use RAM settings

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

Press D and a new configuration will be saved. Its main feature is:
Parameters Setup
B 409.347 mm,Carbon
It refers to the last saved setting. The blinking digit is hiding the humber of the setting to

be saved (from 0 to 17).
> Digit @& (2)(2) and the device will display

Save /Load parameters

123379 mm?2

This window is used to display the current parameters.
> Digit @B (2)(3) and the device will display

Hold on poor signal

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 @& (2)(2) and the device will display

Empty Pipe Setup [29
40

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.

3.10 FLOWRATE UNITS MENU ANALYSIS

> Digit @B (3)(2) and the it will display

Measurement Units In

0. Metric

This window is used to set up the measuring system:
0. metric
1. English

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

(ene),
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> Digit @®(3)(1) and the it will display

Flow Rate Units [31
m3/h

This window is used to set up the measuring flow rate units. Press & 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 @ to confirm the selection and it will display:

Cubic Meters (m3)
B /hour

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

/day

/min

/sec

Press @B to confirm the selection.

> Digit @B (3) (2D and the it will display

Totalizer Units [32
Cubic Meters (m3)

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 @ (3)(3) and the it will display

Totalizer Multiplier
3. X1

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 @B and then use the arrow keys to select among:
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X 0.001 (1E-3)
X 0.01

X 0.1

X 1

X 10

X 100

X 1000

7. X 10000 (1E+4)

Press & to confirm.

> Digit @ (3)(4) and the it will display

NET Totalizer [34
ON

ounhwnNnE=O

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

Press @B and then use the arrow keys to select ON or OFF. Press &D to confirm.
> Digit @® (3)(5) and the it will display

POS Totalizer [35
ON

This window is used to enable the positive totalizer. Factory setting is ON.
Press @B and then use the arrow keys to select ON or OFF. Press &D to confirm.

> Digit @ (3)C8) and the it will display

NEG Totalizer [36
ON

This window is used to enable the negative totalizer. Factory setting is ON.
Press ®B and then use the arrow keys to select ON or OFF. Press @D to confirm.

> Digit @8 (3J)(Z) and the it will display
Totalizer Reset? [37

Selection

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

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

0. no
1. yes

TTFM100W - Fixed Ver. 2.2.2 Page 48



Ultrasonic Transit Time Flow meter TTFM100 Series

Press @D to confirm the selection and the device will display:
Select Totalizer

Reset Finished
> Digit @® (3)(8) and the it will display

Manual Totalizer [38
Press ENT When Ready

This window is used to enable the backlog of totalizes. Press & to enable the backlog
(ON), press (ent) again to disable the backlog (OFF).

> Digit @B (3)(2) and the it will display
Languageif 5 & # [39

English

This window is used to select the device’s display language.
Press @B and then use the arrow keys to select the language. Press @D to confirm.

> Digit @® (4) (9 and the it will display
Damping [40

15 sec

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.

> Digit @8 (24)(1) and the it will display

Low Flow Cutoff Val.
0.03 m/s

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

> Digit @® (4)(2) and the it will display

Set Zero [42
Press ENT to go

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.
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Press &® 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 @B (4)(3) and the it will display

Reset Zero [43
NO

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

> Digit @ (2)(4) and the it will display

Manual Zero Point [44
0 m3/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 @D and the arrow keys in order to have a negative offset value, followed by the
valued to be added or subtract. Press D again to confirm.

> Digit @® (4)(5) and the it will display

Scale Factor [45
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 @8 (2) (&) and the it will display

Network IDN [46
88

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 @B (2) and the it will display
System Lock [47

k %k %k ok Unlocked k %k %k %k

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

> Digit @ (2)(8) and the it will display
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Entry to calibration data [48

Entry

This window is used to set up the calibration.
> Digit @® (4)(2) and the it will display
Serial port traffic [49

XXXXXX

This window is used to check the serial port is activated.
3.10.1 INPUTS/ OUTPUTS MENU ANALYSIS

> Digit @8 (5) (9 and the it will display

Data Logger Option
ON

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

Press ®® and then use , the arrow keys to enable or disable the parameter to
be logged.

If ON is chosen, it will be possible to choose among:
Date and Time
System Status
Current Window
Signal Strength
Flow Rate
Velocity

NET Totalizer
POS Totalizer
NEG Totalizer

. 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

WO NOUAWDNREO
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19.working timer
20.flow today
21.serial number

Press @8 and then use the arrow keys to select the desired parameter to be
enable/disabled.

> Digit @ (5)(1) and the it will display

This window is used to set up the data logging time.
Data Logger Setup [51
Next XX:IXX:XX XXXX

Press @D or to go to the following display:
Data logger setup
Start Time - 00:00:00

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

Press @D or to go to the following display:
Data logger setup
Interval - 00:00:00

This window is used to set up the data logging interval.
Press @D or to go to the following display:

Data logger setup

Log Times - XXXX

This window is used to set up the number of Log.
Press @B and the arrow key to go to the following display:

Data Logger Setup [51
Next XX:XXIXX XXXX
Warning!!!

The max time interval between two data logging is 24 hours!
> Digit @B (5)(2) and the it will display

Send log data to [52
»1. Send To RS-485

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

> Digit @® (5)(3) and the it will display
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Analog Input AI5 53
AlS - 0.0234 @ -24.986

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

> Digit @ (5)(4) and the it will display

OCT pulse width [54
499.267 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 @D to confirm.
> Digit @ (5)(5) and the it will display

CL Mode Select [55
0. 4 — 20 mA

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

4-20 mA

0-20 mA

2 0-20 mA via RS485
4-20 mA vs fluid
20-4-20 mA

0-4-20 mA

20-0-20 mA

4-20 mA vs Velocity
8. 4-20mA vs Energy

Press (ent) to confirm the selected item.
> Digit @® (5)(C8) and the it will display

CL 4 mA Output Value
0 m3/h

Nouhwdhe=O

This window is used to set up the starting range of the output signal for a determined
measuring flow rate value. Press @D 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 @ (5)(Z) and the it will display
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CL 20 mA Output Value
500 m3/h

This window is used to set up the ending range of the output signal for a determined
measuring flow rate value. Press & and then digit the flow rate ending range value (for
example 500 m3/h, if flow rate will be measured in m3). Press (enm) again to confirm.

> Digit @® (5)(8) and the it will display
CL Checkup [58
Press ENT When Ready

This window allows the simulation of current output in order to check the devices
connected to the analog output. Press @D and then use the arrow keys to select among:
0 mA

4 mA
8 mA
12 mA
16 mA
20 mA

Press D again to exit the simulation and the functions in menu M58 will restart.
Warning!!!
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 @B D@D and the it will display
Hardware Adjusting

>

Digit the code (4218 )and press @D and the device will display:
AO Hardware Adjusting M1
Press ENT When Ready

Press D again and the device will display:
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AO Calibration [M.1
4mA--» 9882.2

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 (enm) again and the device will display:
AO Calibration [M.1
20mA--> 50112

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 (enm) again and the device will display:
AO Hardware Adjusting M.1
Press ENT When Ready

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 @B (2)(s) and the device will display
Default settings [26

1. Solidify settings
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 @B (5) (2 and the device will display

CL Current Output [59
4.0000 mA

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

> Digit @B (&) (o) and the device will display
YY-MM-DD HH:MM:SS
09-10-05 09:54:26

This window is used to set up date and time. Press ED and digit: year, month, day of the
month, hour, minute and seconds. Press (ent) again to confirm the setting. If during
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setting the user makes a mistake, or if it is necessary to change a value, press the O
key until you reach the desired digit and the digit the right number.

> Digit ®@B®(6)(1) and the device will display

TDS-100 Ver 15.xx
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 @& (s )(2) and the device will display

RS-485 / RS-232 Setup
19200, None

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

Baud Rate:
19200
14400
9600

4800

2400

1200

600

300

Press @D to confirm the selected option and then select the parity type among:
None
Even
Odd

Press @B 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 @B (s )(2) and the device will display

Select comm protocol
MODBUS ASCII + TDS7

This window is used to set up the communication protocol.
Select between:
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- MODBUS RTU
- MODBUS ASCII + TDS7

> Digit @B (6)(2) and the device will display

ATI3 Value Range [64
20 - 100

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

Press @B and the device will display:
AI3 - 4 mA vs. Value

>

Digit the starting range value and press@ then press the key and the device will
display:

AI3 - 20 mA vs. Value
100

Digit the ending range value and press the key. The setting is finished.
> Digit @®(6)(5)and the device will display

AT4 Value Range [65
0-100

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

Press @B and the device will display:
Al4 - 4 mA vs. Value
0

Digit the starting range value and press @, then press the key and the device will
display:

Al4 - 20 mA vs. Value
100

Digit the ending range value and press the key. The setting is finished.
> Digit @B (6 )(e) and the device will display
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AI5 Value Range [66
0-100

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

Press @B and the device will display:
AI5 - 4 mA vs. Value
0

Digit the starting range value and press @D then press the key and the device will
display:

AI5 - 20 mA vs. Value
100

Digit the ending range value and press the key. The setting is finished.
> Digit @B (&) and the device will display

FO Frequency Range
0 - 9999

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

Press @D and L) key. The device will display:
Low FO Frequency-
0

Digit the starting range value and press @, then press the key and the device will
display:

High FO Frequency-
9999

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

Warning!!!

Use the OCT terminals (open collector) to extract the frequency signal.
> Digit @D (s) and the device will display

Low FO Flow Rate [68
0 m3/h

This window is used to set up the min. output frequency related to the set up flow rate
value.
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Press @, digit the value in measuring units and press (enm) again.
> Digit @® (6) (2 and the device will display

High FO Flow Rate [68
500 m3/h

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

Press @, digit the value in measuring units and press (ent) again.
> Digit ey (9 and the device will display

LCD Backlit Option
1. Always ON

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

if you select "60” and press @, it will display:
LCD Backlit Option
60 sec

> Digit @& (1) and the device will display

LCD Contrast [71
10

This window is used to set up the display contrast. Press &P and the use the arrow keys
to select a value from 0 up to 31. Press (enm) again to confirm the selection.

> Digit @& (2) and the device will display

Working Timer [72
0000000034:54:32

This window displays the device working time. Press @D and then use the arrow keys to
delete the device working time. Press @D to confirm the selection.

> Digit @& (3D and the device will display

Alarm #1 Low Value
0 m3/h

This window is used to set up the min. flow rate threshold for alarm 1 press @, digit the
flow rate value and press (ent) again.

> Digit ey (4) and the device will display
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Alarm #1 High Value
500 m3/h

This window is used to set up the max flow rate threshold for alarm 1 press @, digit the
flow rate value and press (ent) again.

> Digit ey (%) and the device will display

Alarm #2 Low Value
0 m3/h

This window is used to set up the min. flow rate threshold for alarm 2. press @, digit
the flow rate value and press (ent) again.

> Digit ey (&) and the device will display

Alarm #2 High Value
500 m3/h

This window is used to set up the max flow rate threshold for alarm 1. press @, digit
the flow rate value and press (ent) again.

> Digit @® (7) and the device will display

BEEPER Setup L77
16. Not Using

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

0. No Signal

Poor Signal

Not Ready (No*R)
Reverse Flow

AO over 100%
FO over 120%
Alarm #1

Reverse Alarm #2
Batch Controller

. POS Int Pulse
10.NEG Int Pulse
11.NET Int Pulse
12.Energy POS Pulse
13.Energy NEG Pulse
14.Energy NET Pulse

WooNSU»RWNE
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15.Upper Threshold Velocity
16.Lower Threshold Velocity
17.0N/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 END again to confirm the selection.
> Digit @® (7) and the device will display

OCT Output Setup [78
13. 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

Poor Signal

Not Ready (No*R)
Reverse Flow

AO over 100%

FO over 120%

Alarm #1

Reverse Alarm #2

Batch Controller

. 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
17.0ON/OFF via RS485
18.Timer (M51 Daily)

Ve NOUARWNRE
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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 D again to confirm the selection.
> Digit @B (7) (2 and the device will display

RELAY Output Setup
9. POS Int Pulse

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

Poor Signal

Not Ready (No*R)
Reverse Flow

AO over 100%

FO over 120%
Alarm #1

Reverse Alarm #2
Batch Controller

. POS pulse interval
10.NEG pulse interval
11.NET pulse interval
12.Energy POS pulse
13.Energy NEG pulse
14.Energy NET pulse
15.Upper Threshold Velocity
16.Lower Threshold Velocity
17.0ON/OFF via RS485
18.Timer (M51 Daily)
19.Timed Alarm #1
20.Timed Alarm #2
21.Batch Total Full
22.Timer by M51

WENOURARWNE
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23.Batch 90% Full
24.Disable Relay

Press D again to confirm the selection.
> Digit ey (9 and the device will display

Batch trigger select

0. Key pressing

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
Serial Port

AI3 Rising Edge
AI3 Falling Edge
AI4 Rising Edge
AI4 Falling Edge
AI5 Rising Edge
AI5 Falling Edge
Timer-Periodical
Timer Daily

WooNSOUhAWNDE

Press D again to confirm the selection.
> Digit ey (1) and the device will display

Flow Batch Controller
1000 m3

This window is used to set up the volume related to the BATCH function. Press @, digit
the volume value and press (enm) again. The device will display:

Flow Batch Controller

>

If in menu M80 you selected “0” key Input, by pressing & the device will display:
1000 m3
ON 0 m3

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
before reaching the BATCH value, the function will stop.

> Digit ey (2) and the device will display

TTFM100W - Fixed Ver. 2.2.2 Page 63



Ultrasonic Transit Time Flow meter TTFM100 Series

Date Totalizer [82

0. browse by day

This window is used to set up the time for logging the flowed volume. Press & 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 D again to confirm the selection and activate the displaying of the following:
00 06-08-11 --G--H-1I
) 3456.95 m3

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

2006 at 23:59:59. press the key to scroll the other 63 loggings. Press @D to exit
this display.

> Digit @& (3D and the device will display

Automatic Amending

OFF

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.

Press @D and then use the arrow keys to display ON or OFF, to enable or disable this
function. Press &8 again to confirm the selection.

> Digit ey (4) and the device will display

Energy Units Select
0. Giga Joule (GJ)

This window is used to select the power measuring units. Press @D and then use the
or , to display the following options:

0. Giga Joule (G])

1. Kilocalories (KC)

2. KWh

3. BTU

Press END again to confirm the selection.
> Digit ey (%) and the device will display
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Temperature Select

0. From T1, T2

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

0. fromT1, T2
1. from AI3, Al4

Press D again to confirm the selection.
> Digit @& (&) and the device will display

Specific Heat Select
1. Fix Specific Heat

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

> Digit ey and the device will display

Energy Totler ON/OFF
ON

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

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

> Digit @& and the device will display

Energy Multiplier 88
4. x1 (E0)

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)
X 0.001 (E-3)
X 0.01 (E-2)

X 0.1 (E-1)

X 1 (EO)

X 10 (E1)

X 100 (E2)

X 1000 (E3)

X 10000 (E4)

. X 100000 (E5)
10. X 1000000 (E6)

WO NOURARWNE
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Press 80 to confirm the selection.
> Digit @& (=) and the device will display

Temperature Diff.[89
0.0000 C

This window is used to set up the temperature differential AT.

Press and the device will display
Heat Meter Is On [8.
1. Inlet

Set the Heater measurement system:
0. Outlet
1. Inlet

Press (en1) to confirm the selection.
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3.11 DIAGNOSTICS MENU ANALYSIS

> Digit @B (2 (9 and the device will display

Strenth+Quality [90
UP:xx.x DN:xx.x Q-xX.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 @D (2) (3D and the device will display

TOM/TOS*100 [91
100,25 %

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 @® (2) (2D and the device will display

Fluid Sound Velocity
1482.56 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 big difference indicate an
error during the sensors mounting or an error in the setting of M21.

> Digit @ (2) (3D and the device will display

Total Time, Delta Time

623,80us, 242,12n8S

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.

> Digit @B (2) (4) and the device will display
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Reynold Nn. profile [94
12234.6 0.92435

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

3.12 OTHER DISPLAYS MENU ANALYSIS

> Digit @B (2) (&) and the device will display

Power ON/OFF Time [+0
Press ENT When Ready

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

Press D 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 key to display:
Total Work Hours [+1
00000135:34:45

Press the key to display:
Last Power Off Time
06-08-12 09:34:26

Press the key to display:
Last Flow Rate [+3
0 m3/h

Press the key to display:
ON/OFF Times [+4
32

Press the key to display:
Calculator: Inmput X-
0

It is used as a regular calculator, setting X value, and then Y value. Press E&D 1o
calculate.

Press the key to display:
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Media velocity Threshold

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 key to display:

Total flow for month

Press the key to display:

Total flow this year

Press the key to display:

No-ready timer
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4 DIAGNOSTICS AND PROBLEM SOLVING

The TTFM100 series has a complete series of diagnostics functions: it measures and check
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 B.M. Tecnologie Industriali.

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 B.M. Tecnologie Industriali.

TIMER SLOW ERROR
TIMER FAST ERROR

Switch off and then switch on or contact B.M. Tecnologie
Industriali.

SYSTEM RAM ERROR

Switch off and then switch on or contact B.M. Tecnologie
Industriali.

TIME OR BATT ERROR

Switch off and then switch on or contact B.M. Tecnologie
Industriali.

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 | INFORMATION IN | CAUSES SOLUTIONS

CODE M08 WINDOW

*R Normal system Regular functioning

*] Sub CPU wrong Damage in sub CPU Contact B.M. Tecnologie

Industriali.

*1 No signal detected No signal detected: - check the acoustic contact
- sensor far from the pipe | With the pipe’s surface.
or not so coupling - use another coupling
- Wrong sensors grease
mounting - check initial settings
- too many oxide or dump | - try to reduce the pipe’s
inside the pipe internal dumps or change
- new linearity 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 | Check again the settings in
than 120%, very high| M66 and in M69 or simply
flow rate or wrong | confirm that the flow rate
settings. should be so big.

*E Over current loop Output current bigger | Check again the settings in
than 100%, very high| M66 or simply confirm that
flow rate or wrong |the flow rate should be so
settings. big.

*F Ref. to table 1 Please find the problem | Switch off and then switch
during initial test. on or  contact B.M.

Tecnologie Industriali.

*G AD] GAIN= S1 THE DEVICE IS DOING

ADJ GAIN= S2 THE AUTOTEST
ADJ GAIN= S3 REGULATIONS.
AD] GAIN= S4
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5 COMMUNICATION WITH A PC AND/ OR DATA
LOGGING

This chapter informs the user about the hardware connections to be done to allow a
communication between the device and the PC.

5.1 DIRECT CONTROLS - PROTOCOL

The following controls are also used by the Transit Time Flow meter FUJI-FLV, here used
as a reference.

NOTE: IT IS NECESSARY TO BEGIN A NEW LINE WITH (CR) CONTROL.

CONTROL | DATA TRANSMISSION CONTROL | DATA TRANSMISSION

DQD (CR) | DAILY FLOWRATE | M@(CR) | SIMULATION OF THE CODE
TRANSMISSION SENT TO THE TTFM100

DQH(CR) | HOUR FLOWRATE | LCD(CR) | TRASNMISSION TO  THE
TRANSMISSION DISPLAY

DQM(CR) | MINUTE FLOWRATE | C1(CR) OCT OUTPUT ON
TRANSMISSION

DQS(CR) | SECOND FLOWRATE | CO(CR) OCT OUTPUT OFF
TRANSMISSION

DV(CR) FLOWRATE SPEED | R1(CR) RELAY OUTPUT ON
TRANSMISSION

DI+(CR) | POSITIVE TOTALIZER | RO(CR) RELAY OUTPUT OFF
TRANSMISSION

DI-(CR) | NEGATIVE TOTALIZER | FOn8cr) | FREQUENCE OUTPUT
TRANSMISSION CONTROL AS A “n” VALUE

DIN(CR) | NET TOTALIZER | AOa(CR) | CURRENT OUTPUT CONTROL
TRANSMISSION AS AN “a” VALUE

DIE(CR) | ENERGY TOTALIZER | BAL(CR) | THE BINARY VALUE OF AIl
TRANSMISSION INPUT RETURNS

DL(CR) SIGNAL STRENGTH | BA2(CR) | THE BINARY VALUE OF AI2
TRANSMISSION INPUT RETURNS

DS(CR) | THE PERCENTAGE OF ANALOG | AI1(CR) | THE VALUE OF
OUTPUT SIGNAL RETURNS INSTANTANEOUS INPUT AIl

RETURNS
DC(CR) ERROR CODES REQUEST AI2(CR) | THE VALUE OF

INSTANTANEOUS INPUT AI2
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RETURNS

DA(CR)

OCT OR RELAY ALARMS

ESN

DEVICE SERIAL NUMBER

DT(CR)

CURRENT DATE AND TIME
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6 APPENDIX
6.1 SOUND SPEEDS IN SOLIDS

Tabla 1: Sound Speeds in Solids

Sound Spead” Sound Speed*
Shear Wave (25°C) | Long. Wawve (25°2)

Klaterial m/s ftis mmigs | infps

Stedd, 1% Carbon, hardened 31560 10,335 £.ea 0.2315

Carbon Stes| 3,230 10,558 £.BA 0.2319
Kild Ste= 3,235 10,614 £.BA 0.2319
Sted, 1% Carbon 3,22 10,565

302 Stainless Stesl 312a 10,236 E.6a0 022
202 Stainless Ste=d a12a 10,236 L.647] 0222
304 Stainless Stesl ERF S 10,306 £.920 0233
A04L Slainless Stesd 3,074a 10,073 E.7a0 022
316 Stainless Stesl 3,272 10,735 E.720 022
247 Stainlass Stesl 3,095 10512 E.720 022
Aluminum 3,1ad 10,171 G.32 0.2488
Aluminurm {rolled) 3,040 94974

Copper 2,280 7415 4.BE 01835
Copper (annsalsd) 2325 TE28

Copper {rdlled) 2,270 7,444

CuMi (TO%Cu 30%NI) 2,540 8,334 5.03 01980
CuMi (90%Cu 10%Ni) 2,080 6,754 4.01 01579
Brass (Maval) 21240 6,923 443 0.1744
old (hard-draem ) 1,200 3,937 3.4 01278
Incone 3,020 9,909 £.BZ2 0.2281
Iran {elecinolyhic) 3,240 10,630 .40 0.2323
Iran {Armico) 3,240 10,630 .40 0.2323

*Pleaszs note these vaiues are fo be considered nominal. Solids may be
inhomogenous and anisotopic. Aclual values depend on ex
composition, lempersiure, and to & lesser extent, on pressure or siress.
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Table 1: Sound Speeds in Solids (cont.)

Sound §peed® Sound 5peead*
Shear Wawve (25°C) | Long. Wawe (259
Material mis iftis) mmips | infps
Ductile Iron 3,000 8,843
Cast Iron 2,500 E.203 455 01791
Konel 2,720 B.924 £.35 0.2106
Mickel 2,980 8,712 5.B3 0.2217
Tin, rclled 1,670 E.474 3.3z 0.1307
Titaniurm 3,125 10,253 G.10 0.2402
Tungsten, annsaled 2,891 9,432 £.18 0.2035
Turgsten, drawn 2,640 B.G61
Tungsten, carbide 3,980 13,058
Zine, rolled 2,440 B.005 417 01642
Hass, Pyrex 3,280 10,761 5.E1 02200
Hass, heavy silicats flint 2,380 7,808
CHass, light borate crown 2,840 9.32148 526 0.2071
Mylon 1,150 arr 240 0.0945
Mylon, &5 1,070 3,510
Polyethylans (HD) 2.m 0.0905
Polyethylane (LO) E40 1,772 1.04 0.07Te4
PV, CRVC 1,060 3,477 240 0.0945
Acrgic 1,430 4,691 273 01075
Aszbestos Cament 2.20 0.086G
Tar Epoxy 2.00 0.07ET
Mortar 2.k0 0.0084
Rubber 1.90 0.0748
*Pleaszs nofe these values are o be considered nominail. Solids may be
compoSTHory B petstre, a5 [6Sar SXIEE. o Pacture ar Syass.
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6.2 SOUND SPEEDS IN FLUIDS

Table 2: Sound Speeds in Fluids

All data given at 25°C (T7°F) wnlezs otharwise noled,

Kinamatic
Suhstance Chomical %peci_fi-: Sound Speed | aPC | viscosity x10°
Formula aravity mis fi's  |msPC] mEis ftéis
Acelic anbydride (22) (CHaC 0RO 1.082 1180 | 38714 | 25 | oves | sama
(20°C)
Acetic acid, anhydride (22) | (CHaCOMRO 12'[":?:2 1180 | 28714 | 25 | o7en | ea274
Apetic acid, nifrile CaHaM 0.783 1,280 | 4,23232 4.1 0.441 4. 745
Acetic acid, ethyl ester (33) 4Hg0a 0.901 1006 | 25607 | 44 | 0487 | 5o
Acatic acid, methyl ester C3HgOg 0.834 1.211 38731 0.407 4,375
Apetons CzHgD 0.791 1174 | 32,8517 4.5 0,399 4 253
Acetoririle CaHaM 0.783 1,280 | 4,23232 4.1 0.441 4. 745
Acetonylacs bne CeHygOs 0729 1200 | 45800 | 28
Acetylen dichloride CaHzCh 1.26 1,015 | 32,3301 2.8 0.400 4,204
Acetylene tetrabromids (47) CaHoBry 2 966 1,027 | 2.360.4
Acetylene tetrachioride (47) CaHoCly 1,505 1147 | 2.783.1 1156 | 12438
[16°C) [BE°F)
Alcohol CaHgD 0.780 1,207 3,960 4.0 1.3496 16.02
Alkazene13 CysHa 0.26 1,217 | 43209 | 28
Alkazene-25 CyqH1Ch 1.20 1207 | 42881 | 24
Z-Amino-etha nol CoHNO 1.018 1,724 £ 656.2 24
ZAminotolidins (46) CrHgh 0.9899 1,618 £.308.4 4.394 47.278
(20°C) (20°C) | (BEF)
d-Aminotclidins (4E8) CrHgh 0.966 1,480 | 48556 1.863 20045
(45°C) (50°C) | (122°F)
Ammornia (35) MH 077 1,728 EETZ2E | BER 0.2 ERES|
(-33°C) | (-2T°F) {-33°C) | (-27°F)
Amorphous Polyclefin 088 H62.6 3ER.2 26,600 | 286,000
(180°C) | (374°F)
Ayl alzohol CaHy s 0. 1,204 | 3,8501 4,374 47.064
Aminobenzens (41) CaHsNO 2 1.022 1620 | 53773 | 40 363 | 39088
Arilins (41) CeHyMNO 1.022 1,628 BATT.3 4.0 3B3 20058
Argen (45] o :;eff: ) -;-13355'31::] [:?E,Tu:ﬁfﬁ?]

TTFM100W - Fixed Ver. 2.2.2

Page 76




Ultrasonic Transit Time Flow meter TTFM100 Series

Table 2: Sound Speads in Fluids {cont.)

Al data qivan at 25°C (77°F) unless otharwiso nofed.
Kinamatic
Substance Chemical | Specific | Sound Spead | AOC | Viscosity x10°
Formula Gravit
Y m/s fi's  |misPC] e g
Azine CaHeM 0.982 1415 | 46424 4.1 0.9492 10673
' (20°C) | (B8°F)
Barzene (29, 40, 41) CgHe 0.87h 1,206 | 42848 | 465 07N T.B5
Barzol {25, 40, 41) CgHe 0.87a 12306 | 42848 | 465 07N T.B5
Broming (21) Brs 2028 aeg 2MeT 2.0 0.323 3475
Bromo-benzens (46) CigHsBr 14522 1170 | 38386 0.3 7456
20°C) | (BE°F)
1-Bromo-butane (46) C4HgBr 1.276 1,018 | 33432 048 272
izerc) | i20°c) | (BEFF) (18°C) | (59°F)
Bromo-ethane (46) CoHgBr 1 460 ann 28528 0.27% 2959
izorc) | i20°c) | (BEFF)
Bromoform (48, 47) ZHEBEr; 2.9 a18 3,011.8 21 0.654 T.OAT
(20°C)
r+Butane (2) CaH1o 0.601 1,085 | 25507 | &8
(0°C) -5°C) | (23°F)
Z-Butanal CyHyp0 081 1,240 | 4,088.2 2.3 3239 24,851
sac-Butdaleohaol CyHyp0 081 1,240 | 4,068.2 2.3 3239 24,851
r-Butd bromide (46 C4HaBr 1.276 1,019 | 23432 049 5272
izerc) | iz0°c) | (BE°F) {(18°C) | (59°F)
r-Butd choride (22, 48) CyHC 0887 1140 | 23,7402 | 4.57 052 5eaz
{(18°C) | (59°F)
tert Butyl zhloride ZyHaCl 084 agd 3,228.3 4.2 0645 .95
Buty aleate CaaHyz0n 1404 | 48062 | 20
2, 3 Butylene gycd CyHia0s 1.019 1,484 | 48688 [ 1.51
Cadrmium (T} Cd 22377 | a5 1.355cp | 14.579
(400sCy | (TEEF) (4407 | (B24°F)
Carbinal (40, 41} CHyO 0.7 107G | 36302 | 252 0.695 T.478
(20°C)
Carbitel CgHy40a 0.688 1458 | 47835
Carbon dicxide (28) Cig 1.101 835 27528 | T W 0.13F 1.474
-37c) | 3Ty | -2EF -37C) | (-35°F)
Zarbon disulphide CE, 1.261 1149 | 3,787 0.2va 29691
(22°0)
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Table 2: Sound Speads in Fluids (cont.)

All data given at 25°C (T7F) unless othamwize noted.
Kinamatic
Substance Chemical | Specific | Sound Speed | AWPC | Viscosity x10
Formula Gravit
v mis fi's | msFC| mEie ftirg
Carbon tetrachloride CCly 1565 926 anaeA 2.48 0807 B.531
{33, 35, 47) (20°C)
Carbon tefrafluorida (14} CFy 1.75 8762 | 28715 | 661
{Freon 14) i-150°c) | (-150°C) | (-238°F)
Cetans (23) CygHy 0773 1238 | 43808 [ 3m 432 | 48483
(20°C)
Chloro-benezens CgHLC 1.106 1,273 | 4176.5 2.6 0722 7. 78
1-Chloro-butane (22, 46) Z4HCl 0.887 1,140 | 23,7402 | 4.57 0.5249 Sea2
(18°C) | (58°F)
Chloro-diFlucromettans (3) CHCIFz 1481 8E3.8 | 28327 | 4.7
{Freon 22) -6y | -s0°C) | (-58°F)
Chloroform (47 CHCl3 1485 arh 32114 24 055 5514
1-Chloro-propane (47) ZaH-Cl 0.852 1,058 | 34711 0.378 40T
Chlorofriflucromethans (5] CiCIF,, T24 237534 | BEG
-825C) | (-11E6°F)
Cinnamaldehyde CigHgD 1.112 1,664 | 50084 2.2
Cinnamic aldehyds CaHgO 1.112 1,554 E.088.4 3.2
Colamins CoHMNO 1.018 1,724 | 56562 24
oZresol (46) CyHgO 1.047 1,541 £.055.8 4.28 46,16
(20°Cy | (20°C) | (BE°F) [40°C) | (104°F)
m-Cresal (45) CHgO 1.034 1,800 | 4,921.32 £.8973 54,334
(20°Cy | (20°C) | (BE°F) [40°C) | (104°F)
Cyanomethans ZaHaM Q.73 1,250 | 42323 4.1 0441 4. 745
Cyelohexane (15) CgH1z 0779 1248 | 4045 [ 54 1.3 14.005
(20°C) (7°C) | (B3°F)
Cyelohexanol CgHyz0 0.962 1,454 | 4,770.3 2.6 0.071 0. 754
(7°C) | (63°F)
Cyelohexanone CgHypD 0948 1423 | 46686 | 4.0
Decane (46) CygHzz 0730 1,252 | 41076 1.26 13.55
(20°C) | (BEF)
1-Dacens (27] CygHaza 0.746 1,235 | 4,051.8 4.0
n-Decylens (27 CygHm 0746 1,235 | 4051.8 4.0
Diacetd CyHgOy 0.99 1,235 | 4,0651 4.6
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Table 2: Sound Speads in Fluids (cont.)

All data given at 25°C (T77F) unless otherwize noted.
Kinamatic
Substance Chemical | Specific | Sound Speed [ AW™C | Viscosity x10°
Formula Gravit
Y mfs fi's  |mislPC] mEs ftiig
Diarriylarmine CgHzaM 1256 | 41207 | 348
1.2 Dibrormc-2thane (47) C-H,Bry 218 pelel 3,264.4 0.74 8.5
(20°C) | (BBF)
trans-1,2-Cibromoethans CaHaBrg 223 G3% EXT
47
Dibutyl phthalats CgHaaly 1,408 | 46194
DicHore-1-butyl aleohol CqHgCIz0 1,204 | 42782 | 38
2.3 Dichlorcdicxans CoHgClz0z 1,281 | 45636 | 327
DicHoredifluoromethans CClFz 1516 T4l | 25307 | 4.24
{3) (Freon 12) [ Dy
1.2 Dichloro ethans (47) CaHCh 1.253 1,193 3,914 0.6 6. 553
cigl,2-Cichloro-sthans CaHsCls 1.284 1,061 3481
(3, 47)
trans1,2-Cichloro-gthens CaHCly 1.257 1,010 | 23136
(3, 47)
DicHore-fluoromethans (3) CHCIsF 1426 291 20232 | 397
{Freon 21) (0C) (0 (32°F)
1-2-Dichlorchexaflucne- CyClFg 1.654 EES 21949
cyclobutane (47)
1-2-Dichloro-isobutans CyHaCly 1.14 1220 | 40026 | 24
DicHoro methane (3) CHClL 1.327 1,070 | 35105 | 354 0.31 3.335
1,1-Cizhlore-1,2,2,2 CCIF-CCIF, 1455 GES2 | 21827 | 373
teira fluoroethans -105%0 | (14°F)
Digthyl sther CyHip2 0.713 el 3216 | 48T 031 33465
Digthylens glyeol CqHi03 1.116 1,585 | 52034 | 24
Digthylans glyeol, CigHyq0q 0.988 1,458 | 4,783.5
rmoncsthyl sther
Digthylenimide oxdds CqHgMO 1.00 1,442 4,731 2.8
1.2-bis DiFlucraming CyHei MF 21z 1.216 1,000 | 3.280.8
butana (43}
1,2-bis( DiFluzramina}- CyHal MF 21z 1.213 ano 2,052.8
2-methy propans (43)
1.2-bis DiFlucraming CaH:NF2 1 1.265 QE0 31496
propans (43)

TTFM100W - Fixed Ver. 2.2.2 Page 79



Ultrasonic Transit Time Flow meter TTFM100 Series

Table 2: Sound Speeds in Fluids {cont.)

All data given at 28°C (T77F) unless otharwize noted.
Kinamatic
Substance Chemical | Specific | Sound Speed | WEC | Viscosity x107°
Formula Gravit
y ms fi's  |miEFC] mEie ftéig
2,2-bisi DiFlucramina CaHs( NF2)z 1.254 B90 2020
propans (43)
2,2-Cihydraxydiethyl ather CyHya03 1.116 1,586 | 52034 | 24
Ditydrosyethane CaHgOa 1.112 1658 | 54305 | 2.1
1,3-Dimethyk-berzens (46) CaHyo 0.868 1,343 | 44062 0748 | 8058
ey | zofcy | sEcF) {(15°C) | (59°F)
1,2-0imethyl-benzens CpHio 0887 1,3315 | 4,368.4 4.1 0.903 9.71&
{20, 46) (20PT) j20°c) | (e&F)
1 4-Oimethyl-berzens [46) CgHin 1,234 | 43766 0.5E2 7123
(20°C) | (B&°F)
2,2-Dimethwl-butane CgH1g 0.648 1,079 | 3540
{29, 33) (20PC)
Dimesthy kstone CzHgO 0.7 1174 | 28517 4.5 0,394 425
Dimethyl pentans (47) CsHig 0.674 1,063 | 34875
Dimethyl phthalate CgHyp0y 1.2 1,463 | 4,799.9
Diiodo-methane CHzla 3.235 Qg0 23,2152
Dioxane CyHpa 1.033 1,276 | 45144
Dodecans (23) CyaHag 0.748 1,279 | 41962 | 3.85 180 | 19.368
1,2-Etta nedicl CoHgOa 1.112 1,658 E430.6 241
Ethanenitrile CaHai 0.783 1,200 | 42323 0.441 4.745
Ethanoic anhydride (22) (CHAC 00 1.082 1180 | 38714 076a | 8274
Ethaniol CaHgD 0.789 1,207 3,960 4.0 1.38 14956
Ethanol amide CoH MO 1.018 1,724 £ G5E.2 24
Ethoxyethans CyHyp0 0.713 ag5 3216 | 4.87 031 3345
Ethyl acstate [33) ZyHpO 0.801 1,085 | 25807 4.4 0.484 5263
Ethd alcoked CoHgD 0.789 1,207 3,960 4.0 1.396 15.020
Eihdl banzzns (46) CgHio 0867 1,338 | 4,380.8 0.7y 8.575
jzorcy | (20°C) | (BECF) (17 c) | e3F
Ethyl Bromide (48) CzHsBr 1461 a00 | 29528 027 | 295
izrcy | ooy | (eEcF) {20°C) | (B&°F)
Ethdicdide (48] CaHgl 1.850 876 2874 0.28 212
izorcy | (20°C) | (BECF)
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Table 2: Sound Speads in Fluids (cont.)

All data given &t 25°C (T7°F) unless otharnwise noted.
Kinamatic
Substance Chemical | Specific | Sound Speed | a™C | iscosity x10°
Formula Gravity — fs | msrC| i e
Ether CaHygo 1713 485 32318 4.87 0311 R
Eithl ether CyHip0 1713 agh 3236 4 87 .31 3.5
Ethylens bromide (47) CoH4Bry 218 Qa5 3264 .4 a.7a 8.5
Ethyens chloride (47) CoHyClh 1.253 1,192 2814 081 B.E53
Ethyl=ne glyzal CoHg0 1.113 1,658 4306 21 17.208 | 185,158
(20°C) (BEF)
d-Fenochone CygHig0 0.847 1320 | 43307 0.22 2367
d-2-Fenechanone CagHyp0 0.847 1320 | 43307 0.22 2267
Fluarine F 0.545 403 1322.2 11.31
i-142°C) | (-143°C) | (-225°F)
Fluoro-benzens (46) CgHsF 1.024 1,182 350049 0584 B.283
(20°C) (20°C) | (B8°F)
Formaldehyds, CaHaOa 0.674 1127 | 36975 | 4.02
rmethyl ester
Forrramide CH5NO 1.134 1,622 E321k 22 291 31.211
(20rC)
Formmic acid, amids CH5NO 1.134 1622 E3215 291 31.211
(20T
Freon R12 Trd.2 2540
Furfural CuHgO5 1157 1,444 47375 a7
Furfuryl alzohol CuHgly 1.135 1,450 47ET.2 34
Fural CyHaDa 1.157 1444 | 47375 | a7
2-Furaldehyds CyHaa 1.157 1444 | 47375 | a7
2-Furancarboxakdshyde CaHygia 1157 1,444 4T3TH AT
2-Furyd-Methano CyHgOa 1.138 1480 | 47572 | 34
Gallium Ga G085 2870 Q416
(30°C) | (86°F)
EHyeerin C3Hg0y 1.26 1,504 B246.7 2.2 FET.1  |8,081.838
Hyceral C3HpOy 1.26 1,904 EB246.T 22 7571 |808183
SHyed CoHg0y 1113 1658 E430.6 241
BORE Glyeol 5096 Ha O 1,574 EATT
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Table 2: Sound Speads in Fluids {cont.)

All data given at 25°C (77°F) inless otherwise noted,
Kinamatic
Suhstance Chemical | Specific | Sound Speed | Awi®C | Viscosity x107°
Formula Gravit
y mfs fi's | misfC] mEs friig
Heliurm (45} Hey 0.125 183 600 .4 0.025 2689
{-280°C) | i-269°C) | (-452°F)
Heptane (22, 23) CHyg 01684 1121 | 27106 | 425 | 0598 | 6434
(20PC) (20°C) | (B8°F)
n-Heptana (29, 33) C:Hyg 0684 1180 | 38712 | 4.0
(20PC)
Hexachloro- CyCl 1.7180 1,150 3773
Cydopsntadisns (47)
Hexadecane (3) C1aHa 0773 1,238 | 43808 [ 371 432 | 46483
(20°C) (20°C) | (B®°F)
Heealin CgHyz0 0.962 1,484 | 4,770.3 26 T0.62 | Te0.A82
(17°C} | (B3F)
Hexane (16, 22, 23) CgHyy 0.eLo 1,112 2.6483 [ 27 0.445 4,758
rrHexans (29, 33) CgHyy 0649 1,073 3540 4.53
(20PC)
2 5-Hexanedione CgHy g 0729 1200 | 45809 | 26
r-Hexanol CgHyg0 0819 1,200 | 4,2651 2.8
Hexabydrobenzens [15) CgHiz 0779 1,248 | 40945 [ 51 1.3 14.005
(17°C) | (B3°F)
Hexahydrophenal CgHyz0 0862 1,454 | 47702 | 2.6
Hexametrwlens (15) CiH1z 0778 1,248 | 4,094.5 | 5.4 1.3 14.095
(17°C) | (63°F)
Hydrogen (45) Hz 0.071 1187 | 2.894.4 0.00 0.032
(-28e°C) | (-256°C) | (-429°F) [-286°C) | [-429°F)
2-Hydromy-tolusne (4G) G H0 1.047 1,541 L0558 4.29 46,16
i2oecy | 20ec) | (sEER) (40°C) | (104°F)
2 Hydrowy-taluene (45 ) CoHgiD 1034 1,500 | 4,821.3 5OTI | B4.3M
{2072 {20°C) [BE"F) (40°C) | (104°F)
lodo-benzens (46) CgHsl 1.823 1,114 | 3,654.9 0.954
(20°C) | (6&*F)
lodo-gtha ne (46) CoHl 1850 BTE 2,874 0.249 212
(20°c) | (20°C) | (BE°F)
loda-rmethans CHal 222 are 3,208.7 021 227
(20PC)
lscbutyl acstate (22) CgHyz0 1180 | 28714 | 4858
(27°C) | (81°F)
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Table 2: Sound Speads in Fluids (cont.)

All data given at 25°C (T77F) unless otharwise noted.
Kinamatic
Substance Chemical | Specific | Sound Speed [ A/°C | Viscosity x105
Formula Gravit
y m/s ft's  [mBEFC] mis ftéis
Isobutanal CyHy o 0.8 1,212 | 2.976.4
(20PC)
lsc-Butane 1,2158 4002
lsopentans (35) CoH1z 0.62 oen | 22152 | 48 0.34 3658
(20PC)
lsopropanc (46] CHpD 0.785 117 | 28386 214 29245
i2oecy | i20°c) | (BE°F)
lsopropyl alcohol (48) C3HgD 0.785 1170 | 3.838.6 2718 | 20245
i2oecy | 20°c) | (68°F)
Kercsene 0.1 1,224 | 43438 26
Ketoheramathylans CgHy 0 0.948 1,423 | 4,668.6 4.0
Lithium flucride (42) LiF 2485 | 81629 1.28
(800 | (1652°F)
Mercury (45) Ha 13504 | 1449 | 47539 0114 1.226
i24°C) | (T5°F)
Mesityoxide CeHyg0 (.35 1,310 | 4,297.9
Methans (25, 28, 38, 39) CH; 0162 405 1,328.7 17.5
-aeec) | (-8erC) | (-128°F)
Methanc (40, 41) CHyO 0.7a 107 | 26302 | 2852 0.695 T.478
(20PC)
Methyl acetate C3HgOq 0.934 1,21 38731 0.4a7 4379
c-Mettylaniling {45) CrHgM 0.949 1,618 53084 4,394 47278
(20PC) {20°C) | (B8°F)
4-Mathylaniline (45) CrHeh 0966 1,480 | 48556 1.863 20,0495
(45°C) (50°C) | (122°F)
Methyl alzohol (40, 44 CHyO 0.7 10fe | 25302 | 282 0.695 T.4T8
(20°PC)
Methyl b=rzens (16, 52) CiHg 0.BET 1,228 4 357 4.27 0.544 T.144
{20°C) | (B8°F)
2 Methwl-butane (38) CwHiz 062 ae0 | 3,215.2 0.34 3658
(20°C)
Methyl carbinal CoaHgD 0.788 1,207 3,860 4.0 1.396
Methwl-chloroform (47) CaHall; 1.33 B85 | 22316 0902 | 9708
{20°C) | (B&°F)
Methyl-cyanide CaHaM 0.783 1,280 | 42323 0.441 4. 745
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Table 2: Sound Speeds in Fluids (cont.)

All data given at 25°C (T7F) unless otherwize noted.
Kinematic
Substance Chemical | Specific | Sound Spead | WPC | Viscosity x10°
Formula Sravit
y mis fi's  |misPC| maEs ftiig
3-Methyl cyelohexanc CrHyq0 0.92 1400 | 45032
Methylane chloride (3 ) CH-Cl 1.327 1,070 | 25105 | 354 .31 3335
Methylens icdide CHzl 3.235 Qa0 321582
Methyl formate (22) CoHy 0 0.874 1127 | 2,6897.5 | 4.02
(205
Metyl icdid= CHal 2.24 are 3,208.7 021 227
(20
a-Methyl naphthalens CyHig 1.080 1,510 | 49541 | 27
2-Methylphenol (48) C,HgD 1.047 1,541 | 50558 4.29 4616
(2000 (20°0C) [B2°F) (40°C) | (1047F)
2 Methylphenol {48) CyHpO 1.084 1500 | 49213 697 | B4.334
2oy | 2oy | (R [40°C) | (104°F)
Milk, hormogenized 1,548 5,080
Marpholine CyHgMNO 1.00 1,442 4,731 2.8
Maphta 0.7a 1,225 4,019
Matural Gas (37} 0.316 753 2470.5
103y | (-103°C) | (-153°F)
Meon [45) Me 1.207 Lag 1,852.1
(-248°C) | (-248°C) | (-411°F)
Mitrcb=rzene (48] CgHyNO 2 1.204 1415 | 46424 1.514 | 1629
i2rcy | izofc) | (BERF)
Mitrcge n (45) Mz 0.808 G962 3,156.2 0217 2334
i-12°c) | -199°C) | i-326°F) {-189°C) | -326°F)
Mitromethane (43) CHzMND5 1.135 1,300 | 4,26541 4.0 0.544 5.907
Monane (22§ CgHa0 0718 1,207 3,960 4.04 0.89 10.652
(20°C) (20°C) | (B&F)
1-Nonens (27) CgHqg 0736 1,207 | 3860 4.0
(20°C)

Cotane (23) CgHis 0.703 1172 | 2.8451 | 4.14 073 T.AET
reCctane (29) CgHis oFod | 12125 | 3978 | as0 | 07 T | .90
(20
1-Octens (27) CgH1g a7za | 11755 | 28866 | 410

(20°C)
Cil of Camphor Sassafrassy 1,280 | 45604 2.8
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Table 2: Sound Speads in Fluids (cont.)

All deta given at 25°C (T7°F) unloss othamwise noted.
Kinamatic
Substance Chemical | Specific | Sound Spead | WFC | Viscosity x10°
Formula Gravity mis fi's | msPC] mEie ftiig
Cil, Car (SAE 20a.20) 1.74 870 28543 1680 [ 2,045083
Cil, Castor Cy1HaCa 0.969 1477 | 48458 | 26 0670 | 7200
Cil, Diessd 0.84a 1,250 4,101
Cil, Fusl AA gravity 0.949 1,485 4 872 ar
Cil {Lubricating 22000 1,520 | 50195
Cil {Dlive) 0.912 1,431 46949 | 275 100 1,07E.365
Cil {Peanut) 0.936 1,458 | 47835
il {Sperm) 0.88 1,440 | 47244
Gil, & 1,508 4 851
122°C) (T2°F]
2,2-Oxydietha nol CyHip03 1.116 16585 | 52034 | 24
Cncygen (45) O 1.155 ge2 | 32,1234 0.173 1.851
i-188°C) | (-188°C) | (-303°F)
Pentachloro-gthane (47) CqHCly, 1.687 1,082 | 254009
Pentalin (47) CoHCly, 1.687 1,082 | 25499
Pentane (36) CrHiz 0.626 1,020 | 23465 0363 | 3905
(20°C)
n-Pentans {47) CoHyz 05T 1,006 | 33005 041 4.413
Perchiomeyciapentsdiens (47} C.Clg 1.718 1,150 3773
Perchlaro-gthylens (47) oy 1.632 1,00 | 3,389
Perfluoro-1-Hepten (47) CaF4 1.67 Lg3 1,927
Perfluoro-n-Hexane (47) CiFi4q 1672 Lo8 1.6E6.T
Prens (29, 40, 41) CgHg 0875 1,206 | 42848 | 465 0.7 T.65
b-Pheryl acrolein CaHgO 1.112 1,654 L0984 2.2
Phemylamine (41 CgHyMO5 1022 1620 | 53773 | 40 363 | 20.088
Phenyl bromide (48} CgHyBr 1522 1170 | 28386 nEed | 7458
(20°C) | (B8°F)
Prernyl chloride CgH=C1 1.106 1,273 | 41765 2.6 0722 7. 78
Phiznyl icdide (46) CgHsl 1.823 1,114 | 3,654.9 0.954 110,265
i20°C) | (8&"F) (18°C) | [(B8°F)
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Table 2: Sound Speads in Fluids (cont.)

All data given at 25°C (TTF) unless otherwise noted.
Kinamatic
Substance Chemical | Specific | Seund Spead [ WG | Viscosity x10°
Formula Gravit
¥ m/fs fi's  [misFPC] mEe ftiig
Phenyl methane (16, 52) C;Hg 0.867 1,228 | 4357 | 427 | 0644 | B2
(20°cy | (20°C) | (BE°F)
3Phemyl propenal CoHpD 1.112 1664 | 50984 | 22
Phthalardione CgHq0g 1128 | 3681
(1525C) | (30E°F)
Phithalic acid, anhwdride CgHq03 1125 | 3.601
(1525C) | (3027°F)
Pihalic anhydride CgHyOq 1,125 3,681
(1525C) | (30E°F)
Fimelic ketone CegHyp 0.948 1,423 | 46686 4.0
Flexiglas, Luzits, Acric 2,651 8,608
Polyter p=ne Rasin 0rT 1,0888 | 36084 25,000 | 418,500
(180°C) | (374°F)
Potassium bromide (42) KBr 1,168 283532 0.7 T15ep T.EE
(00°C) | (1652°F) (GO0 | (1652°F)
Potassium flucride (42) KF 1,792 £ava3 1.03
(900°C) | (1652°F)
Potassium iodide (42) Kl o1 22316 0.4
(00°C) | (1652°F)
Potassium nitrate (48] KRGOy 1.B55 1,74041 570G 1.1 1.149 12.804
jaszec) | 352y | (eEEF) (227°C) | B21°F)
Fropans (2, 13) CqHg 0585 1,003 23,2006 ET
{-45° to -130°C) 48] | (455 | (-49°F)
1.2, 2-Fropanstriol CsHpOg 1.26 1904 | 6246.7 22 omrsr
1-Propancl (4} C3HpO 078 1,222 | 4,000.2
(20°C) | (20°C) | (BE°F)
2-Propancl (46) C3HgO 0785 1170 | 2.838.6 2718 | 20245
izoecy | oy | osetE)
Z-Fropanons CaHgO 0.781 1,174 2.851.7 4.5 0,399 4,250
Propene (17, 18, 35) CyHg 563 963 | 31504 | 632
13y | =130y | ()
r+Propyl acetate (22) CgHypDa 1280 | 4189 | 483
i2°c) | (36°F)
r-Propyl-alcohal CaHg0 n.7a 1,222 4,009.2 2.549 27427
(20°cy | (20°C) | (BE°F)
Propylchloride (47) CqH;Cl 0.802 1,058 | 24711 0378 | 4.067
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Table 2: Sound Spaads in Fluids (cont.)

All data given at 25°C (77°F) uniess otherwize noled,
Kinematic
Substance Chemical | Specific | Sound Speed | AWEC | Viscosity x10°
Formula Gravit
y m/s fi's | misfC| mEe ftéig
Propylena (17, 18, 35) CiHe 0563 863 | (3159.4) | 632
i-13c) | 13y | ie°F)
Pyridine CgH=M 0.682 1415 | 46424 4.1 0.992 10673
{20°C) | (B&°F)
Refrigerant 11 (3, 4) CClF 1.49 g3 | 27175 | 356
oc) | (32°F)
Refrigerant 12 {3) CClFo 1516 TrdA 25307 | 4.24
(-40°C) | 40Ty | (-40°F)
Refrigerant 14 {14 CFy 1.75 ATE.24 | 2871.5 | B.&1
i-1800c) | i-180°C) | -238°F)
Refrigerant 21 {3) CHCIsF 1426 881 289232 | 347
(0°C) oc) | (32°F)
Refrigerant 22 {3) CHCIF; 1.481 8039 | 28327 | 4.79
i-69°C) | s0°C) | (122°F)
Refrigerant 113 (3) CCIF-CCIF, 1563 7EAT [ 25712 | 344
oc) | (32°F)
Refrigerant 114 (3) CCIF#CCIF, 1455 BEE.Z | 21827 | 3T
-10°C) | (14°F)
Refrigerant 115 (3) CoCIFy BSE.4 | 21535 | 4.42
(-E0°C) | (-Ba°F)
Refrigerant C318 (2) CaFa 142 574 [ 18832 [ 388
-200c) | -100C) | (14°F)
Sslenium (&) S 1,072 | 35171 0.c8
[280°C) | (482°F)
Silicone {20 op) 0.853 Qa0 3,248 a0 322.8
Sodium fluoride (42) MaF 0877 2082 | 88307 1.32
{(1000°C) | (1832°F)
Sodium nifrate (48) MNaMCi5 1.884 1,763.3 | 57851 0.74 1.37 14.74
i33eec) | (336°C) | (B2TF) (336°C) | (B37°F)
Sodium nitrits (48] MahlCy 1.805 18768 | 6,157.5
jzazecy | (2ez°C) | (55a°F)
Solvesso #3 0877 1,370 | 44948 ar
Spirit of wins CaHgD 0.78% 1,207 3,860 4.0 1.396 16.02
Sulfuri?, &, 10 3 1177 | 38615 | -1.13
{2E0°C) | (482°F)
Sulfuric Acid (1) Ha5iCy 1.841 1,257.6 4,126 1.43 11.16 120,081
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Table 2: Sound Spaads in Fluids {cont.)

All data given gt 25°C (77°F) unless otharwise noted.
Kinamatic
Substance Chemical | Specific | Sound Speed | WiPC ) Viscosity x10°
Formula Gravit
Y m/s fi's  [miEMC] mEs ftiis
Tellurium [ 7] Te a8 23,2513 | 073
(45052 | (B42°F)
11,2 2-Telrabrome-sthans CaHaBry 2.0EE 1,027 | 3,360.4
(47
1,1.2,2-TetracHoro-sthane CaHzCl 1.585 1,147 | 23,7631 1.156 12438
(BT] [15%C}) [E5°F)
Tetrachlorosthans [46) CaH Tl 1553 1170 | 32,8386 1.19 12.804
(200G (20°C) (6E°F)
Tetrachloro-ethens (47) CaCly 1.632 1,026 3,358
Tetrachlom-Mathane (33, 47) CCly 1.585 926 3,038.1 0.8av 6.531
(207G
Tetradecans (45) CqqH30 0.763 1,231 4, 366.8 288 20773
(207G (20°C) (GE°F) [20°C) [BE°F)
Tetrasthy=ne glyoal CgHygly 1.123 1585 | 52034 | 2.0
Tetrafluora-methane (14) CFy 1.75 ATE 24 | 28715 | 681
(Freon 14) (-150°C) | -150°C) | [-238°F)
Tetrabydro-1,4-isoxazine CaHgMO 1.000 1,442 471 2.8
Toluene {18, 52) CoHg 0.BET 1,228 4 357 427 0544 69245
(207G (20°C) (BE°F)
o-Toluidine {45) CrHgM 0.55849 1618 | 53084 4394 | 47279
(207G [20°C) [BE°F)
p-Toluidine {45} CrHgM 0.966 1,480 | 48556 1.8563 20.053
(457C) (50°C) | £122°F)
Talual C;Hg 0.BEE 1,208 | 42013 4.2 .58 .24
Tribromo-methane (45, 4T) ZHEry 289 918 3011.8 0.654 T.OaT
(200G
1,1.1-Trichloro-ethane (47) CaHaCly 1.33 GgL 3236 0902 9,705
[20°C) [BE°F)
Trichlorc-athens (47) ZaHCI; 1464 1028 | 33727
Trichlorc-flucrometans (3) CCIsF 1.49 2832 | 2TITE | 355
(Freon 11) (0 (32°F)
Trichloro-methans (47} CHCl5 1489 arh 32118 24 1 E=1 Bala
1,1,2-Trichlora- CiCIaF-CCIF, 1563 7837 | 25712
1,2,2-Trifluorc-Etham (o) (32°F)
Triethy-amines {33} CgHyM 0726 1122 | 26844 | 447
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Table 2: Sound Spaads in Fluids {cont.)

All data given at 25°C (77°F) unless otharwize noled.
Kinamatic
Substance Chemical | Specific | Sound Speed | WiPC | Viscosity x10°
Formula Gravit
Y m/s fi's | misPC] mAie ftéig
Triethylens glyzol CgHya04 1.123 1608 | 52756 | 3.8
1,1,1-Trifluoro- ZzHCIBrFy 1.865 653 22736
2-CHoro-2-Bromo-Ethane
1,2, 2-Trifluorotrichloro- CiClaF-ZCIFg 1563 TEIT | 26712 | 344
ethans (Freon 113) (0eCh [32°F)
d-1,3,2-Trimethwlnorcamphor | CygHqg0 0.947 1220 | 4.330.7 0.22 2367
Trinitrotclu=ne (43) CH5NCZ1s 1.64 1610 | 52822
{81°C) | (178°F)
Turp=ntine 028 1,255 41175 1.4 15.064
Unisis 800 0.arv 1,245 4416
Water, distilled (49, 50) Ha G 099G 1,498 | 49147 -2.4 1.00 10.7&
Watar, heawy o 1,400 4553
Waler, sea 1.025 1,531 5023 -2.4 1.00 10.7&
Wilood Aloohol (40, 41) CHyO 0.781 107 | 36302 | 242 0.695 T.478
(20°C)
Heznon (45) = B30 2 0BT
{-109°C) | (-164°F)
m-ZXylens (46) CgHin 0868 1,242 | 44082 0.744 8085
peecy | zoecy | (sEcF) {(18°C) | (B9°F)
o-Xylene (29, 48) CgH1a 0897 | 13315 | 4,368.4 | 4.1 0.903 | 9716
(20°C) {20°C) | (BE°F)
p-Eylene (45) CaH1o 1234 | 4,376.6 nEs2 | Tz
{20°C) | (B&°F)
Eylene hexaflucride CaHyFg 1.37 aTh 28839 0.E13 6,585
Zinc (7] In 3,288 10,8202
(450°C) | (842°F)
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6.3 SOUND SPEEDS IN WATER AT SELECTED

TEMPERATURES
Table 3: Sound Speeds in Water at Selectad Temperatures

Temperature | Sound Spead in Water Temperature | Scund Spead in Water
°C “F mi's ftis G “F mis ftis
0 32.0 1,402 4 600
1 338 1407 4616 Ky B7.8 1,511 4 958
2 356 1,412 4633 22 896 1513 4 964
3 374 1,417 4 6449 23 91.4 1515 4971
4 302 1421 4 662 g2 932 1517 4977
5 4.0 1426 4679 25 a5.0 1,519 4984
B 428 1,430 4 592 25 968 1,521 4,990
7 446 1,434 4,705 ar 98.6 1,523 4,997
B 46 .4 1,439 4,721 28 100.4 1,525 5,004
g 48.2 1,443 47H 28 102.2 1,527 5,010
10 50.0 1447 4,748 40 104 .0 1,528 5013
1 518 1,451 4 761 4 105.8 1,530 5,020
12 536 1,455 4774 42 107 6 1,532 5,026
13 554 1,458 4784 43 108 .4 1,534 5033
14 57.2 1,462 4,797 44 1.2 1,535 5,036
15 58.0 1,465 4 807 45 113.0 1,536 5,040
16 60.8 1,469 4 820 46 114.8 1,538 5,046
17 62.6 1472 4 830 47 1166 1,539 5,044
18 &4 .4 1476 4,843 45 118.4 1,540 5053
19 66.2 1479 4 853 44 1202 1,541 5,056
20 68.0 1,482 4 862 50 120 1,543 5,063
21 69.8 1,485 4 872 51 1238 1543 5,063
&2 7.6 1,488 4 882 52 1256 1,544 5,066
23 734 1,491 4 592 53 127 4 1,545 5,068
24 75.2 1,493 45949 54 1282 1,546 5072
25 77.0 1,496 4,908 55 121.0 1547 5076
2 78.8 1,499 4918 55 132 8 1,548 50749
27 B0.6 1,501 4925 57 146 1,548 5,079
28 824 1,504 4935 58 136 4 1,549 5,082
2 B4.2 1,506 4 941 54 138 .2 1,550 5,086
30 86.0 1,509 4,951 &0 140.0 1,550 5,086
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Table %: Scund Speeds in Water at Selected Temperatures {cont.)

Temperature | Sound Speed in Water Temperature | Sound Spead in Water
¥ “F /s ftis ¥ “F s ftis
&1 141.8 1,551 5,089 G 2048 1,546 5072
G2 143.6 1,552 5,002 ar 206.6 1,55 5,069
63 145.4 1,552 5,002 o8 208.4 1,544 5,066
4 147.2 1,553 5,085 L3 210.2 1,543 5,063
G5 144.0 1,553 5,095 00 | 2120 1,543 5,063
G 1508 1,553 5,005 04 | 2200 1,538 5,046
Ty 152.6 1,554 5,099 10 | 2200 1,532 5,026
68 154.4 1,554 5,099 116 | 2400 1,524 5,000
&2 1562 1,554 5,090 121 | 2500 1,526 5,007
70 155.0 1,554 5,099 127 | 2600 1,507 4,944
71 1508 1,554 5,090 132 | 2700 1,497 4912
72 161.6 1,555 5,102 138 | 2800 1,487 4,870
73 163.4 1,555 5,102 143 | 2900 1,476 4,843
74 165.2 1,555 5,102 149 | 3000 1,465 4 807
75 167.0 1,555 5,102 154 | 3100 1,453 4767
TG 165.8 1,555 5,102 160 | 3200 1,440 4725
7T 170.6 1,554 5,000 66 | 3200 1,426 4670
78 172.4 1,554 5,099 171 | 3400 1,412 4633
7a 174.2 1,554 5,099 177 | 3s00 1,398 4 587
20 176.0 1,554 5,000 182 | 300 1,283 4538
&1 177.8 1,554 5,099 188 | 300 1,368 4488
B 179.6 1,553 5,005 183 | 3800 1,253 4,439
23 181.4 1,553 5,005 109 | 30900 1,337 4,387
24 183.2 1,553 5,085 204 | 4000 1,320 4,331
25 185.0 1,552 5,092 210 | #4100 1,302 4272
2a 186.8 1,552 5,002 26 | 4200 1,283 4,210
ar 185.6 1,552 5,082 221 | 4200 1,264 4,147
24 190, 4 1,551 5,089 227 | 4400 1,244 4,082
2a 102.2 1,551 5,080 232 | 48500 1,220 4,003
a0 194.0 1,550 5,086 238 | 4600 1,200 38937
g 1058 1,549 5,082 243 | 4700 1,180 3872
oz 107 .6 1,549 5,082 249 | 4800 1,160 3,806
a3 194, 4 1,#8 5,079 254 | 4900 1,140 3,740
O 201.2 1,547 5,076 260 | =000 1,110 3,642
a5 203.0 1,#47 5,076
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6.4 PIPE SIZE DATA

Table 4: Standard ANSI Data for Carbon Steel and Stainless Stegl Pipe

f = [ A =] [ I
Mamiral | Ouskle Wil Carban Cambon |Slaness kaimina | Oulskle al] Carban Carbaon S-IEHFIEESI
Ppe |Diameter|Thickness|  Stes | Steal | Sleal Plpe |Dlameter|Thickness]  Stedl | Slee | Sled
Sika | ang {in. Wall  [Schedule|Schedule] | Size | gno in wall  [Schedule|Schedule)
{Inj Thicknass | Mumber | Mumber fin.j Thicknass | Mumber | pumber
[Ceisk]. Ceask].
0.049 - - 105 0.065 - - )
18 | 0405 [ 0068 | STD AD A0S 0109 - - 105
0095 | XS B B0S 0154 | STD ] 405
0.065 - - 105 2 | 2376 [ pze | xs a0 805
14 | 0540 [ 0088 | STD A A0S 0.244 - 160 -
0118 | X5 B0 BOS 0473 | xxS - -
0,065 - - 105 0.083 - - ES
am | 067S | 0091 | STD AD ADS 0120 - - 105
0125 | X5 B0 BOS 020 | sTD Al A0S
0,065 - - 55 2102 ) 2876 [ pz7s | x5 &0 805
0.083 - - 105 0.275 - 160 -
0102 | STD A A0S 0552 | xS - -
Ve | OB4D [gq47 | x5 B0 BOS 0.083 - - )
0187 - 160 - 0120 - - 105
0204 | XXS - - 0216 | sTOD A0 405
0,065 - - ES 3 2E00 [Tpago | xS a0 805
0,083 - - 105 0.428 - 160 -
0113 | STD Al A0S 0em0 | xxs - -
3411050 | gy | xS B0 BOS 0,083 - - Eg
0.218 - 160 - 0120 - - 105
0208 | ¥MS - - 312 | 4000 | p226 | STD 40 405
0.06E - - S 0218 | xS &0 805
0109 - - 105 06% | xS -
0123 | STD AD A0S 0083 - - )
1 1316 [ gq70 | xs B0 BOS 0120 - - 105
0.250 - 160 - 0227 | STD I 405
0268 | X005 - - g | 4500 [oaa7 | xs B0 | 80s
0,065 - - ES 0.428 - 120 -
0109 - - 105 0.521 - 160
0140 | STD AD ADS 0674 | xxs - -
114 116680 | gy | x5 B0 BOS 0109 - - )
0.250 - 160 - 0.124 - - 105
0282 | HXS - - 0258 | STD I A0S
n.oes | - - 55 e | 553 | pars | s B0 | 80s
0109 - - 105 0.500 - 120 -
0.145 | STOD A A0S 0.625 - 160
TAZ 11800 | paon | XS B0 BOS 0.750 | xS -
0.281 - 160 -
0400 | XXS -

TTFM100W - Fixed Ver. 2.2.2 Page 92



Ultrasonic Transit Time Flow meter TTFM100 Series

Table 4; Standarcd ANSI| Data for Carbon Steel and Stainless Stezl Pipa (cont.)

A E _ [ I A = _ [ I
Kaminall Oukskde WAl Carkan Carbon | Slanless kannd | Oulskle WiEll Carban Carkon | Sankss
Ppe |Diametsr|Thickness|  Sles Bleal [ Sleal Pipe |Dizmeter| Thickness]  Steal Blec | Sles
Siee | n {in.j wall  |schedule|Schedule | Stz | gn) {Inj Wall | schedula|scheduey
(in Thicknzss | Mumber | Mumber fin.} Thickrizss | MUIMBer | Number
Cask]. Desk).
0.10a . - = RKES n . LS |
0124 . - 105 0188 - 105
0280 | STD AD A0S 0.250 10 -
e | 5635 |04z | xS B0 | 808 o2z | - 20
0,562 - 120 - 0275 | STD an
0.719 . 160 . 0.478 - 40
0854 | XXS - - 0E00 | xS -
0.10a - - = PR Rt T - &0
0.148 - - 105 0625 | XX -
0.250 . 20 . 0.750 - a0
0277 . a0 . 0.538 100
0322 | STD AD A0S 1,004 120
oggg | 0408 - B0 - 1,250 140
] : 0E0D | XS B0 BOS 1,406 160 -
0.504 . 100 . 0165 n . ES
0.719 - 120 - 0188 - 105
0412 - 140 - 0.250 10 -
0475 | XXS - - 0.212 - 20
0.905 - 160 - 0275 | STD an
0124 n - 55 0500 | xS A0
0165 - - 105 T R - &0
0.250 - 20 - 0.844 a0
0,307 - a0 - 1.0 100
0365 | STD A0 A0S 1219 120
1o | 10790 e | xs B0 | E0S 1.4%0 140
0,504 - B0 - 1,504 160 -
0.719 - 100 - 0.165 . n ES
0.844 . 120 . 0188 - 105
1000 | %S | 140 - 0.250 10 -
015 - - S 021z - 20
0,180 - - 105 0275 | STD -
0.250 . 20 . 0.478 - an
0,220 . a0 . 0E0 | xS -
0375 | STO - A0S 1o | B o - A0
0.405 - A - 0.750 &0
|2 12780 g | s - BOS 0528 a0
0562 . ED . 1155 100
0588 - B0 - 1375 120
0.544 - 100 - 1 562 140
1000 | xxs | 120 - 1,781 160
1125 . 140 .
1312 - 160 -
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Table 4: Standard ANSI Data for Carbon Steel and Stainless Steel Pipe (cont.)

A =] C A = [
ominal| outske | wan [ Carton | Carbon EM| Momnal| outske | wel [ Carton | Carton | SEnkss
Pipe |Diameter|Thickness|  Blesl Bleal | Sleal Pipe |Diameter| Thickness]  Stesl Bled | Sles
Slre iin. {in. wall  |schedule|Schedule] | see iin. i wall  |schedue|Schedule)
{In. Thicknass | Mumber | Mumber fin.} Thicknass | MUmber | pumber

sk, ] __| Desk ]
0155 - - 55 0. 250 - - =]
0.214 - - 105 0.212 - 10 105
0.250 - 10 - 0275 | sTD - -
0275 | STD 20 - 20030000 peon | oxs 20
0E0 | X5 a0 - 0.625 - 30
0,584 - AD - 0.750 - Al -
20 |2 ez - B - 021z - 10 .
1.031 - B - 0a7s | sTD -
1.281 - 100 - a9 32000 peoo | xS 20
1,500 - 120 - 0.625 - a0
1.750 - 140 - 0,608 - A0 -
1.9 - 160 -] 0. 244 - 10 -
0155 - - 55 0275 | sTD -
0.214 - - 105 aq 34000 | R0 xS 20
0.250 - 10 - 0.625 - a0
0275 | STD 20 - 0,608 - Al -
0E0 | X5 a0 - 021z - 10 -
I Rl 5 ED : 075 | S0 ;
1.125 - BO - a5 36000 pEoo | xS 20
1.275 - 100 - 0.625 - 30
1.625 - 120 - 0.750 - Al -
1.875 - 140 - 0.275 | S10 - -
2.125 - 160 - e | xs 20 -
0218 - - ts | | 2 42000 pezc ; 30
0.250 - 10 105 0.750 - A0 -
0275 | STD 20 - " 0275 | S10 - -
e | x5 - . 48.000 | pEo0 | XS - -
0.562 - a0 -
0,508 - AD -
20 | ¥ ngen - B0 -
1.219 - B0 -
1.531 - 100 -
1.812 - 120 -
2062 - 140 -
2,244 - 160 -
0212 - 10 -
26 |26.000| 0275 | STD - -
0w | xS 20 -
0212 - 10 -
0275 | STD - -
25 |28000 | oo | XS 20 -
0,625 - a0 -
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Takle 51 Castlron Pipe Data - Standard Classes

Class A Class B Class C Class D
MNominal outside wall outside wall Cutside wall outside wall
Pipe Size Dlameter | Thickness | Diameter | Thickness | Dlametar | Thickness | Diameter | Thickness
fin.i fin.j iin.i .y iin.i .y iin.i fin.j fin.i

3 3.80 0.349 359G 042 308G 0.45 306 0.49

4 4.80 042 5.0 045 5.00 0.40 5.00 ns2

i 520 044 7.10 048 7.10 051 7.10 055

g 005 046 005 051 9.20 0.5a 2.30 0.&0

0 11.10 Q.50 11.10 057 11 40 062 11 .40 0,64

12 13.20 054 12.20 062 12.50 068 13.50 075

14 1E5.30 057 1E5.30 0GB 1565 0.74 1E.BE 082

16 7.40 060 1740 0.70 17.80 080 17.80 089

18 19,50 064 19,50 0.75 19,92 087 19,92 0,96

20 2160 0E7T 21.60 080 2208 0.9z 2208 1.03

24 2580 (.76 25,80 .84 25.32 1.05 25,32 1.16

an 21.74 088 22.00 1.03 2240 1.20 274 1.37

32 AT .86 (.84 28 30 1.15 2870 1.36 F3.16 1.58

42 44,20 1.10 44 50 1.28 4510 154 4558 1.78

48 5050 1.26 £0.80 142 £1.40 1.71 £1.98 1.99

L4 LE.EE 1.35 £7.10 1.55 L7.a0 1.80 Lo 40 2.23

g0 G280 1.39 E2.40 1.67 54,20 2.00 B4.82 2.38

72 7534 162 7&.00 1.05 75,88 2.34

B4 AT B4 1.72 A8 B4 2.22

Class £ Class F Class G Class H
Nominal outside wall outside wall Cutside wall Cutside wall
Pipe Size Clameter | Thickness | Dlameter | Thickness | Dlameter | Thickness | Dlametar | Thickness
{in.j {in.}j fin.y fin.} fin.y fin.y fin.y fin.j {in.}

3

4

] 722 058 722 061 7.38 0B85 7.38 0.9

] 042 (6B 042 0GB 960 075 960 0.80

10 11.E0 0.74 11 .60 080 11.84 0.8a 11.84 0az

12 13.78 082 12.78 .84 14.08 0.a7 14.08 1.04

14 15.98 .80 15.98 0.949 16.32 1.07 16.32 1.16

1E 18.16 0.a0 18,16 1.08 1854 1.18 1854 1.27

18 20,34 1.07 20.34 1.17 20.78 1.28 20,78 1.39

20 2254 1.15 2254 1.27 22,02 1.39 23.02 1.51

24 26,90 1.3 25490 145 27.76 1.75 27.76 1.88

an 2310 155 2346 1.73

3z 28,60 1.80 40,04 2.02

42

48

L4

0

72

B4
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Talzla 6: Ductile Iron Pipe Data - Standard Classes

) ) Pipe Wall Thicknass {in.)
Hominal | Outside
Pipe Size | Diameter | Class Class Class Class Class Class Class
fin.) fin.) 50 51 52 53 54 55 56
3 3.5E 0.25 0.28 0.31 043 0.ar 0.40
4 4,80 0.26 0.249 .32 .35 Q.38 0.41
5 6.0 0.2%5 0.28 0.3 .34 0.ar 040 043
g 9.05 0.27 0,30 0.33 .36 .38 042 045
10 1110 0.29 032 0.35 038 044 047
12 13.20 o 034 0.ar 040 043 046 Q.45
14 15.30 0.33 0.36 0,349 042 045 048 0.51
16 17.40 034 0.ar 0.40 043 046 044 052
18 18.50 0.35 0.38 0.4 .44 047 050 053
20 2180 036 0.34 0.42 045 048 051 0.54
24 25.80 038 0.4 044 047 .50 053 056
3a 32.00 0.51 .55 058 0.63
36 3830 058 .63 0.68 073
42 44 .50 .65 0.7 a.rT Q.83
48 L0.8a 072 Q.74 086 Q.93
B4 ET.10 .81 .88 0.47 1.05
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7 EC- DECLARATION OF CONFORMITY

B.M. TECNOLOGIE INDUSTRIALI

hereby certifies

THAT THE DEVICES THIS MANUAL REFERS TO ARE IN CONFORMITY WITH

APPLICABLE EUROPEAN DIRECTIVES:

89/336/EEC- EMC

73/23/EEC- LOW VOLTAGE

APPLIED STANDARDS:

EN50081:1992

BS EN61010-1:1993

TTFM100W - Fixed Ver. 2.2.2 Page 97



Ultrasonic Transit Time Flow meter TTFM100 Series

CERTIFICATE TWNORD

Management system 3s per
EN ISO 8001 : 2000

in accidanca with TOW NORD CERT procadies. it s herety cerifsd hal -

B.M. Tecnologie Industriali S.r.l.

Via Praimbole, 13 =2
35010 Limena (PD)
Italy

applies @ managamant gystam in ling wilh the abowe standard far the Il.ill.‘rmi'l-;] BEOE

Design, assembly and installation of industrial ﬁutnmauﬂn systems,
Sale, assembly and installation of industrial automation systems.

GCartficas-Ragiiration Mo, 43 100 080284 Yindd ynlil 20H0-19%13
AU Fepor No-J504 38110 (Eri 3T I ke al gl TR0 WO g

€ Bigndigom _
Eanilicalin Bady Essan, 2008-05-20
2 TUNGRD CERT-GmhH

The «:I__F_L;'«cul:inn wascardsdied In aceordancs with the TUv MORD CERT auditng and cariificatiin y’ﬁc'gdum ard g
s o TagUIarAUrVAIliAnCe Brdits.

T NOROCERT MmO Langemarcksirasse 20 #5141 Epsan AR OT -G L BT
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Because of B.M. Tecnologie Industriali’s policy of improving their products, the TTFM100
series, 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.

B.M. TECNOLOGIE INDUSTRIALI s.r.l.
Via Praimbole, 13- 35010 LIMENA (PD)- ITALY
Tel. +39(0)49-8841651 — Fax +39(0)49-8841654

e-mail: bm@bmtecnologie.it — web: www.bmtecologie.it
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THE QUALITY

(BT s | ==+

LCNOLOGIE INDUSTRLALI

Ultrasonic Transit Time
Flow meter TTFM100
SERIES PC Data Logger
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ECANOLOGIE INDUSTRLALI

It is supposed to have some Personal Computer (PC) knowledge before starting
reading this manual.

The information listed below is of general kind. Please be informed that a Laptop PC with
Windows® XP® Operating System.

1. Required Hardware

For information about the serial port and the connection cable, please refer to Chapter 5
of TTFM100 instructions manual.

55 Device Manager

NOte" File Acton View Help

Your PC has normally more than one USB _ g 2

ports so you need a converter for the serial Exh-<e Disk drives &
- . . § Display adapters

connection to TTFM100 series instrument. [} DVD/CD-ROM dives

. --& Human Interface Devices
If you use the wall mounted version, you 65323 IDE ATA/ATAPI controllers

[l-42 [EEE 1394 Bus host controllers
need a R5485 to USB converter. iy Infrared devces

If you use the portable version, you need a E-5 Keyboards

B ") Mice and other pointing devices
RS232 to USB converter -4 Modens
. R BB Monitors
During the set-up and the data logging, the £ BB Network adapters

port number the system gives to the added jf Fore o £157

USB serial converter is required; please .~ Communicatiog(Port (COM1)

3 Prolific USB-to-Skrial Comm Paory/(COM7)

CheCk |t |n " DeV'Ce ﬂ Processors
” H [1-%3 Smart card readers
Manager WI ndOW. In the -8, Sound, video and game controllers

picture the Comm. Port number is "COM7".

-y System devices

..
[+-82 Universal Serial Bus controllers

2. Initial settings for Data Logger Function

Please Ref. to Chapter 3.10.1 for a general description of Data Logger function.

In the following example, only a few measure, available on the serial RS485-RS232, are
set in ON. The user could set ON other measure.

It is supposed the PC is ready to work. Normally with the operating system, there is a
program for perform a serial communications between various device and PC.

In this case we use a direct connection without any modem and the follow example is
based on HyperTerminal® by Hilgraeve Inc. The last free version included with the
Microsoft® Windows® Operating Systems is the “6.3” and is possible to download it from
Internet. The next version “7.xx"” will be payment software.

B.M. Tecnologie Industriali
Via Praimbole 13

35010 LIMENA (PD)
Cod.Fis./P.lva IT02459940280

Tel. +39 (0) 49 884.16.51
Fax +39 (0) 49 884.16.54
E-Mail bm@bmtecnologie.it
Web www.bmtecnologie.it
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2.1 TTFM100 — TTFM100B Settings (Wall mount and Portable)

Note:

The portable type TTFM100B does not give information about the analog signals and the
calorimeter, but all the other settings are the same.

The TTFM100B display’s has a different format but the information shown is the same.

Wall Mounted Version Portable Version Press
M50
Data Logger Option Logger Option @ (D)
ON ON
M51 Logger Setup
Data Logger Setup[51 Start oottty @) (D)
Next =xx:XXx:xXx XXXX Interval 00:00:30
Go On k¥ **k o kx
M52
Data Logger Setup[51 Data Direction ~
Start Time =** ** x* 1. To Buffer -
M53
Data Logger Setup[51 Buffer Viewer ~
Interval =00:00:30 Press ENT to go -
Data Logger Setup[51 ~
Log Times =1000 -
Data Logger Setup[51
Next =xx:xx:xx XXXX

B.M. Tecnologie Industriali
Via Praimbole 13

35010 LIMENA (PD)
Cod.Fis./P.lva IT02459940280
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The follow table, for example, show the measure set to ON for the instruments, wall
mount and portable.

WALL MOUNT SET PORTABLE SET
0. Date and Time ON 0.
1. System Status ON 1. Date and Time ON
2. Current Window OFF 2. System Status ON
3. Signal Strength ON 3. Current Window OFF
4. Flow Rate ON 4. Flow Rate ON
5. Velocity ON 5. Velocity ON
6. NET Totalized OFF 6. NET Totalized OFF
7. POS Totalized ON 7. POS Totalized ON
8. NEG Totalized OFF 8. NEG Totalized OFF
9. Energy Flow Rate OFF 9. Signal Strength ON
10. Energy NET Total OFF 10. Working Timer OFF
11. Energy POS Total OFF 11. Flow Today OFF
12. Energy NEG Total OFF Not applicable
13. Fluid Velocity OFF Not applicable
14.RTD T1 OFF Not applicable
15. RTD T2 OFF Not applicable
16. Analog Input 3 OFF Not applicable
17. Analog Input 4 OFF Not applicable
18. Analog Input 5 OFF Not applicable
19. Working Timer OFF Not applicable
20. Flow Today OFF Not applicable
21. Serial Number OFF Not applicable

B.M. Tecnologie Industriali
Via Praimbole 13

35010 LIMENA (PD)
Cod.Fis./P.lva IT02459940280
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2.2 Hardware connections between TTFM100 & PC

For fixed unit, connect the devices serial cable to the serial port RS485 and to the PC.
You need a RS485 or RS232 converter to USB, depending from the laptop you are using.

Serial converter
RS485 to USB

For portable unit, connect the devices serial cable to the serial port RS232 and to the PC.

B.M. Tecnologie Industriali Tel. +39 (0) 49 884.16.51
Via Praimbole 13 <TUV> 9 Fax +39 (0) 49 884.16.54
35010 LIMENA (PD) URQA™| ukas E-Mail bm@bmtecnologie.it
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THE QUIALITY Mod.BM43

OF THE
EXPERIENCE COM
Q - Vers.1.0
16/11/2005
Pag. 105 di
126

USB to Serial RS232

In this particular case we used an RS232/USB converter. It was connected with a short
cable to a PC's USB port.

Tel. +39 (0) 49 884.16.51
Fax +39 (0) 49 884.16.54
E-Mail bm@bmtecnologie.it
Web www.bmtecnologie.it
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2.3 Connection software between the PC & the TTFM100 series

Start the Hyper Terminal application for Windows® XP®
It will display:

In this example we call the connection
“Test_TTFM100”.

Connection Description ? X

: : Mew Connection

Click on “OK” the follow picture is about

Enter a name and choose an icon for the connection: the con neCtion to.
Mame:
Test_TTFM100 Connect To ? X
lcon:
=]
]

Enter details for the phone number that you want to dial:

OK | Cancal | Courtry/region: | Luxembourg (352) =l
In the connection using set choose “"COM7". Area code:
(COM?7 is valid for this example your port may | Phone number: |
be different).
Connect using: |Conexant HDA D110 MDC V.32 M = |
Connect To ? X Conexart HDA D110 MDC V.52 Mode
COM3
COM1
N5 Test_TTFM100 comz

TrRAR AllimensL

Enter details for the phone number that you wart to dial:

Courtrysregion: | Lixembourg (352 EE R the next picture you must set the same
parameter as in the @D (eI for the
EELLE wall mounting or in portable unit.

Phone number: |

Connect using: |[DI'I-I'I? j

ok | Cancel |

B.M. Tecnologie Industriali

Tel. +39 (0) 49 884.16.51
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Cod.Fis./P.lva 1T02459940280 Web www.bmtecnologie.it



ECANOLOGIE INDUSTRLALI

Mod.BM43

THE QUUALITY
OF THE
EXPERIENCE COM
J_ Vers.1.0
. 16/11/2005
Pag. 107 di
126

Usually the communication parameters configuration of COM port is like in the side

picture.

Click on “OK"” to confirm the setting and now the
communication window will be displayed:

‘& Test_TTFM100 - HyperTerminal

COM7 Properties ? X
Port Settings ]
Bits per second: |132DD j
Data bits: |E j
Parity: |None j
Stop bits: |‘| j
Flow control: |Hardware ﬂ
Restore Defaults
IT' Cancel |

File Edit View Cal Transfer Help
0O = A& DB
09-10-06 16:02:19
SYS =TI
UP:00.0,DN:00.0,0=00
FLOYW: B m3/h
VEL: 8 m/s
POS: Bx1 m3
09-10-06 16:02:29
SYS =TI
UP:00.0,DN:00.0,0-00
FLOY: B m3/h
VEL: 0 m/s
POS: Bx1 m3
09-10-06 16:062:39
SYS =TI
UP:00.0,DN:00.0,0-00
FLOY: B m3/h
VEL: 0 m/s
POS: Bx1 m3
Connected 0:00:45 Auto detect 19200 8-N-1

CAPS

Please check during the operation, the status of communication:

o . WA

Connected 0:00:45 Auto detect 19200 8-M-1

CAPS

In the example the device is not connected to the measuring point, as stated by the

parameters:

B.M. Tecnologie Industriali
Via Praimbole 13

35010 LIMENA (PD)
Cod.Fis./P.lva IT02459940280
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All the parameters indicate “0” (zero) and the “System status” indicates errors, SYS:*TI.
2.4 Data logging in .txt - TEXT FORMAT

The Hyper Terminal program permits to log the TTFM100 data in a .txt file. Please
proceed as follows.

First of all it is necessary to create a folder (directory) into which the files will be saved.

It should be possible to create this folder during the data logging settings, but the
program already creates a folder itself:

Click on “Transfer” on the menu bar, and then click on “Capture Text".

“g Test_TTFM100 - HyperTerminal
File Edit View Call Transfer Help
0= E s SendFile...
Receive File...
Capture Text...

UP:00.0,DN|  sendTextFie...
FLOW: 0 m3. :
l‘-"EI_ ["] I'I'IfS Capture to Printer
POS: 0x1 m3

SYS: =TI
UP:00.0,DN:00.0,0-00

Clnll. @A .97k

Capture Text

Folder: [O:%Program Files"Windows NT\HyperTeminal
File: |'|d:ms NT'HyperTemina \CAPTURE TXT  Browse...

Start | Cancel |

The window will be displayed:

Select Capture File

Savein: |lf) HyperTerminal j I‘j{ EE-
‘—\3 % My Recert Documents
Ty lRecerrt
Documents _
_— < Local Disk (C:)
[ < Local Disk (D)
ICS) Program Files
Dty I3 Windows NT
. |3 HyperTerminal
...j wss OVD-RW Drive (E:)
My Documerts |21 Netvotk Places Click on “Browse” to save the file
- in the selected folder.
e In our example we choose “My
‘ﬂ Documents”
WPT;JBECT:'SOH‘: File name: | j Save |
Save as type: |Text file (. TXT) ﬂ Cancel

B.M. Tecnologie Industriali
Via Praimbole 13 JUV Fax +39 (0) 49 884.16.54
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Save in: | [D My Documents

| e E o E

Click on "“Save” the
following window will
be displayed:

E () Download
3 @My Music
My Recent 24 My Pictures
Documets EMy Videos
?]_' [Z] TEST_CAPTURED _FILE.TXT
[Z] TEST_CAPTURED FILE 02.TXT
Desktop
My Documents
My Computer

Places

Save as hype: |Text file (“.TXT)

My Metwol File name: |TEST_CAPTUHED_'I_I'FI'\"I1 0ol TXT ﬂ Save |

Cancel

Capture Text

Folder: D:\Documents and SettingsCwner' My

Start

When you click on “Start” button,
in the bottom of program window

File: |D:\Documents and Settings"Owner'\My Dt you will see “Capture”.

ncel |

VEL: 0 m/s
POS: Bx1 m3

|C0nnected 0:07:27 Auto detect 19200 8-N-1

Capture }

<

N

Now it is necessary to let the PC log the data for the needed time.

Once the data are logged, the user could stop the data logging by clicking on “Stop”, as

indicated in the following window:

B.M. Tecnologie Industriali
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“g Test_TTFM100 - HyperTerminal
File Edit View Call Transfer Help

D ﬁ g [ Send File. .. I

Receive File...

Capture Text 3 Stop
p9-10-06 1i Send Text File... Pause
S'?'S B *TI ) Resume
UP . BB . @ , DN I Capture to Printer

FLOW: @ m3/h
VEL: O m/s
POS: Bx1 m3

B9-10-86 16:12:09
SYS: =TI
UP:00.0,DN:00.0,0=00
FLOW: @ m3/h

VEL: O m/fs

POS: 0x1 m3

B9-10-86 16:12:19
SYS: =TI
UP:00.0,DN:00.0,0=00
FLOW: @ m3/h

VEL: 0 m/s

POS: 0x1 m3

—’\

|Sb3p capturing...

% Ju |

\ \Disconnect | yi s

Click on “Disconnect” icon

Exit this program as the other Windows® XP® programs.
3. How to use Excel® to read the .txt data

The following paragraph will only give a general idea on how to manage the
data that have been logged with the previous indicated functions.
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3.1 How to import . TXT files in Excel°

The user who wants to use this option must have a minimum Excel® knowledge, so all the
procedures of opening and searching for files in the PC directories must be known.

Start the program and open a logged file (this file should have been logged during a
regular TTFM100 functioning). The following example uses a file called
TEST_CAPTURED_FILE.TXT. Did you remember in the last example we have used “My
Documents” folder to store the captured file.

Attention: in order to display that file, please select “All files” (*.*).

Look in: |[D My Documents [v] @ Q i ] ~ Tools ~
i Iy Download
4 My Music
My Recent | i3} My Pictures
Documents i [T
e CE] TesT_CAPTURED_FLLE. D
[ [] TEST_CAPTURED_FILE_02.T%T
Desktop [£] TEST_CAPTURED_TTFM100.TXT
My Documents
My Computer
: ] y /- I .
File name: | / 'lv! e
My Metwaork 5
Places Files of type: |§.I!|l| Files. (‘{*] | v] [—]Cancel

Tel. +39 (0) 49 884.16.51
Fax +39 (0) 49 884.16.54
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The following “Text Import Wizard” window will appear:
Choose “"Windows (ANSI)

Text Import Wizard - Step 1 of 3

I EXPERIENCE

The Text Wizard has determined that yoNdata is Delimited.

If this is correct, choose Mext, or choose th\data type that best describes your data.
Original data type
Choose the file type that best describes your datdy

(#) Delimited - Characters such as commas oNtabs separate each field.
) Fixed width - Fields are aligned in columns wit\gpaggs-etmreerrea
Start import at row: File arig iEMrjggﬂﬁ_tﬁNSI} l) ™
Preview of file D:\Documents and Settings\Owner My Do...\TEST_CAFTURED_FILE.TXT.
|1 9-10-06 16-10-43 ]
2 5Ys:+R =
|2 pp-54.7,DN-65. 6, Q=65
|4 Flow 133.825 m3/h
|5 Wel: 0.300846 m/s |
(o] i)
Click on “Next>" and it will display:
Text Import Wizard - Step 2 of 3 ? X

This screen lets you set the delimiters your data contains. You can see
how your text is affected in the preview below,

mi

Treat consecutive delimiters as one

Tab Semicolon O Qomma

[+] Space Other: |:| Text gualifier:
Data preview
be-10-08 he-10-49 i
Evs-+n IE |
’D-84.7,0N:45. 6, j=65
[Flow L33.825 m3/h
Fel: .30084& fu/s [t |

[ Cancel H < Back H Mext = ” Finish

]
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Please pay attention to choose “Tab” and “Space” tag and click on “*Next>" button. Now it

displays:
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Text Import Wizard - Step 3 of 3

Mod.BM43

This screen lets you select each column and set
the Data Format.

Column data format
) General

‘General' converts numeric values to numbers, date
values to dates, and all remaining values to text.

W

{ ) Do not impart column {skj
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In this window it is
necessary to click on

“Advanced...” button.

Settings used to recognize numeric data

Decimal separaty
Thousands separatg

Mote: Mumbers will be displayed using the numeric settings
spedfied in the Regional Settings contral panel.

[v]iTrailing minus for negative numbers;

l Ok J I Cancel I

A\W/4

| separator to defined as dot .
the thousands separator as comma
Click on OK button,

Go back to the previous window and set
the data format in\order to have a
correct import. Select YMG that means
year — month — day. Then click on
“Finish” to complete the data import.

Data preview
epergl \ .
m3/h
o = V
E2
[ ] [ ]
Advanced Text Import Settings b4 This windo reqUires the decimal

and

A\\W/4
7 ¢
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ECANOLOGIE INDUSTRLALI

3 Microsoft Excel - TEST_CAPTURED_FILE.TXT = B

@_] Ele Edit View Insert Format Tools Data Window Help Typeaquestonforhelp ~+ - @ X

DEHRS SRQAIVE LAV 2z-2i 8@ i -0 - B U SEEH M o WNEE D
Al - £ 06.10.2009

D E E G H | J K L M N o] E Q R s liaa

&
[+

#HHH A Cut
SYH .
& Copy

UP:

Flow £ 2aste

Vel Past= Special...
g

B8 Insert

i Delete

SYS Clear Contents

ey -

Eler 2 Eormat Cells...

Vel Column width...

13 |POS Hide

14 3

15 |ae Unhide

16 |SYS R

17 JUP77.6 |DN:77.3 Q=75

18 |Flow 261,726 m3/h .

19 |Vel- 0.590264 m/s Column width:

20 |POS: +3357x1m3

Swom o wm e wh

ol
iy

21

22 16:11:19

23 |sYSR [ Ok J [ Cancel ]

24 |UP775 [ONT73 Q=74

25 |Flow 263681 m3/h

26 |Vel- 0,595451 m/s

27 |pos.  [+3362m3

28

29 16.11:29

30 [sYSR

31|UP774 |DNTT4 Q=16

32 |Flow 25771 m3th

33 Vel 0,583407 m/s

34 |pos  |+3384x1m3

35

36 16:11:39 o
W < » ¥ TEST_CAPTURED_FILE / <] T >l
Ready Sum =08, 12,4864

It is possible to change the columns width in order to display the date correctly.

Click with the mouse right key on “Column A" and then click on “*Column Width"” and set it
to 12 (for example).

It is necessary to re-elaborate the data because of the disposition in column and lines. In
fact it does not permit to create a reliable bar graph of the desired measures.

The menu called “Data” helps the user to extract data, for example: the flow rate is the
temporary date hour: minute: sec (h: m: s).

3.2 An example of Flow rate Bar graph

Select the first 3 columns “A-B-C” and click on “"Automatic Filter” as follows:
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B Microsoft Excel - TEST_CAPTURED_FILE.TXT
E_l] File Edit View Insert Format Tools | Data | Window Help T
DBHRSSRAITH| KA o | h®@ Fiwa -0 - BZUSESE=EDBe o0 B
Al - A 29.10.2009 Eilter » AutoFilker
Subtotals... K L il N o] P
; SYé:S.m.QUUS ,'::5:55:43 validation... Advanced Filter. ..
3 |Flow 41,4738 m3/h Text to Columns...
4 |vel: 1.10529 m/s |iFl PivotTable and PivotChart Report...
5 |UP-809 DN-809 Q=91
6 Import External Data 3
i 29.10.2009 16:56:13 List 3
BNISYS: R ;
9 |Flow 43,5937 m3rh o 2
10 |Vel: 1,16179 m/s
11 |UP:809 DM:B09 Q=89 ¥
2
13 29102009 16:56:43
{iSSYS: R
15 |Flow 43,3924 m3/h
16 |Vel: 1,15642 mis
17 |UP:B09 DMN:B09 Q=94
18

3 tags will appear on the upper right corner of each column:

E3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

El] File Edit View Insert Format Tools Data Window Help

$ 2@~ 2 z-53% @ 2 ¢ Arial

E F G H I J
1
2
3
4 E .
5 |UP:809 DM:B09 Q=
6
T 29102009 16:56:13
8 |5YS: R
9 |Flow 43,5937 m3/h
10 Vel 1,16179 m/s
11 |UP:B09 DN:B09 Q=89
12
13 29102009 16:56:43
14 |SY5: R
15 |Flow 43.3924 m3/h
16 Vel 1.15642 mis
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Click on the first tag and select the acquisition date line (it is assumed that the day is the
same for all the columns!!).

E3 Microsoft Excel - TEST_CAPTURED_FILE. TXT

@_1 File Edit View Insert Format Tools Data Window Help

NEHRS SR IYH 2RI Qs 4% P@ [ad
F1 - i
A B C D E F G H | J

1 2910.20[=] 16:55(=] (=] [ 1

Sort Ascending R

Sort Descending 41 4738 ' m3/h

(Al 1.10529 mis

(Top 10...) Dr:g08 Q=91

(Custom...)

2102008 16:56:13

SY5: R

HPI:SDQ 43,5937 m3/h

el:

(Blanks) 1.16179 | m/s

{(MonBlanks) DM-809 Q=89
12
13 29.10.2009| 16:56:43
14 5Y5: R

Excel will now extract the data into the lines according to the searching criteria.

E3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

@_] File Edit View Insert Format Tools Data Window Help

1GHRS SAIVER LR 8-l Wee Fiw
F1 - T
A B C D E F G H i ]
1 291020(x] 16:55{x] (=] 1

7 29.10.2009 16:56:13
13 29.10.2009 16:56:43
19 29.10.2009 16:57:13
25 29.10.2009 16:57:43
31 29102009 16:58:13
37 29102009 16:58:43
43 29102009 16:59:13
49 29102009 16:59:43
55 29102009 17:00:13
61 29102009 17:00:43
67 29102009 17:01:13
73 29102009 17:01:43
79 29102008 17:02:13

The date is the one referring to the hour in which the flow rate was logged.
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During the text file import, Excel generated only one sheet into the folder, but at least
another sheet is needed in order to manage this data extraction.

E3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

@_] File Edit View | Insert | Format Tools Data  Window Help
HEHdR S Rows B-J 2z -2 % o e Z : Aial
F1 - Colurnns
A Warksheet | E F G H I J
1 291020(x] 1, | 1
Chart...
7 29102009 1 1
13 29.10.2009, 1 S« FEunction...
19 29102009 1 Name N
25 29102009 1 .
31 29.10.2009 1 EEli= %
a7 2310 2003 1 Hyperlink... Cirl+K
43 29102009 ¥
49 29102009 Toowa
55 29102009 17:00:13
(o] an An annn AFT-NN-49

Click on “Insert”, click on “Worksheet” and a new sheet will appear, named “Sheet 1”.
Return to the original sheet. Select the data into the hour column, and copy them.
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E3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

@_)l File Edit View Insert Format Tools Data Window Help

NEHRS L VEH XLE-F9I- -4l ilpe@ i -0 - B I U §
B1 - & 16:55:43
A I c D E F G I | J K L M

1 29.10.20(=] 16:55]~] [=]

7 29.10.2009] 16:56:13
13| 29.10.2009| 16:56:43
19 29.10.2009| 16:57:13
25 29.10.2009] 16:57-43
31 29.10.2009| 16:58:13
37 29.10.2009] 16:58:43
43 29.10.2009] 16:59:13
49 29.10.2009] 16:59:43
55 29.10.2009] 17:00:13
61 29.10.2009] 17:00:43
67 29.10.2009] 17:01:13
73| 29.10.2000) 17:Q % cut
79 29.10.2009) 17-C
85| 29.10.2009| 170"
91| 29.10.2000| 17:& Paste

97 | 29.10.2009] 17-C Paste Special...
103 29.10.2009| 17:C

=3 Copy

109 29102009| 7.  IsetRew
114 Delete Row
115 Clear Contents
116

117 —d Insert Comment

Go to sheet 1 and paste the copied data.

E3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

@_1 File Edit View Insert Format Tools Data Window Help

NEHRSGSRAVE $@a-J 8= -3l Mee 7
Al - A 16:55:43
A B c D E F G H | J K
1 | 16:55:43
2 | 16:56:13
3 | 16:56:43
4 | 16:57:13
5 | 16:57:43
B | 16:58:13
T | 16:58:43
8 | 16:59:13
9 | 16:59:43
10| 17:00:13
11 17:00:43
12| 17:01:13
13 | 17:01:43
14| 17:02:13
15| 17:02:43
16| 17:03:13
47 AT-ND-4D

Now the acquisition time data are ok, but the flow data are still missing.

Tel. +39 (0) 49 884.16.51

B.M. Tecnologie Industriali

Via Praimbole 13 <TUV ‘5‘3 Fax +39 (0) 49 884.16.54
35010 LIMENA (PD) URGAT | uxas E-Mail bm@bmtecnologie.it

Cod.Fis./P.lva 1T02459940280 ‘ Web www.bmtecnologie.it



THE QUIALITY Mod.BM43

OF THE
EXPERIENCE COM
1 Vers.1.0
— 16/11/2005
EENOLOGIE INDUSTRIALI Pag. 119 di
126

Go back to the original sheet and click on the first tag, selecting Flow.

B3 Microsoft Excel - TEST_CAPTURED_FILE.TXT
@_] File Edit View Insert Format Tools Data Window Help

DNEHRS SR IVE & RRA-I x4 %lMpe@ s -0 - B I U
B3 - A 414738
A B £ D E F G H | o K L M
1 2910200~ 16:56(~] [=]
Sort Ascending 41 4738m3/h
Sort Descending 435937 m3/h
(Al 43,3924 m3/h
Eéﬂzé?n...)) 43,6258]m3/h
43,3498m3/h
Z2.10.2009 43 6828|m3/h
SY5: 40,1974m3/h
3;1309 37,1702fm3/h
(Blanks) 37.2325|m3/h
MonBlanks) 37,2816fm3/h
63 Flow 37,2678 m3/h
69 Flow 37,2593|m3/h
75 Flow 31,0536fm3/h
81 Flow 31,0627|m3/h
87 Flow 31,1433|m3/h
93 Flow 42 6906]m3/h
99 Flow 43,4691 m3/h
105 Flow 43,4103Im3/h
111|Flow 43.43860m3/h
114

B3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

@J File Edit View Insert Format Tools Data Window Help

DEHRSIGR /TR s REB-I ez il @de [ 20 @
B3 hd A 41,4738
A B C D E F G H | J K L M

(=]

1 2910.20[x] 16:55:
3 Flow 41.4738|m3rh

9 Flow 43,5937|m3/h
15 Flow 43,3924m3/h
21 Flow 43.6258|m3/h
27 Flow 43,3498|m3/h
33 Flow 43,6828|m3/h
39 Flow 40,1974fm3/h
45 Flow 37.1702fm3/h
51 Flow 37.2325)m3/h
57 Flow 37.2816fm3/h
63 Flow 37.2678]m3/h
69 |Flow 37.2593|m3/h
75 Flow 31.0536fm3/h
81 Flow 31.0627fm3/h
87 Flow 31.1433|m3/h
93 Flow 42,6906fm3/h
99 Flow 43.4691m3/h
105 Flow 43.4103fm3/h
111 Flow 43.43860m3/h
114

Now the B column will display the flow data.
The C column will display the flow rate engineering units.
Select and copy the flow data, as done for the time data, and paste it in "Sheet 1”

Tel. +39 (0) 49 884.16.51

B.M. Tecnologie Industriali
Via Praimbole 13 <TUV) Fax +39 (0) 49 884.16.54
35010 LIMENA (PD) UKQA E-Mail bm@bmtecnologie.it

Cod.Fis./P.lva 1T02459940280 ‘ Web www.bmtecnologie.it

3

R
065




ECANOLOGIE INDUSTRLALI

B3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

THE QUALITY
OF THE

l EXPERIENCE

Mod.BM43
COM
Vers.1.0
16/11/2005

Pag. 120 di
126

Edit VWiew Insert Format Tools Data Window Help

B Eie

NEHRS SRIVE $B@R-F 9-

D19

Arial

2 x-4l%l e e
- A

LD 00 | =]y h e Lo R

10

A
16:55:43
16:56:13
16:56:43
16:57:13
16:57:43
16:58:13
16:58:43
16:59:13
16:59:43
17:00:13
17:00:43
17:01:13
17:01:43
17:02:13
17:02:43
17:03:13
17:03:43
17:04:13
17:04:43

B c D E F
41,4738 m3/h
43,5937 m3/h
43,3924 m3/h
43,6258 m3/h
43,3498 m3/h
43,6828 m3/h
40,1974 m3/h
37.1702 m3/h
37.2325 m3/h
37,2816 m3/h
37.2678 m3/h
37.2593 m3/h
31,0536 m3/h
31.0627 m3/h
31.1433 m3/h
42,6906 m3/h
43,4691 m3/h
43,4103 m3/h
43,4386 m3/h

G H | J

—1

Now the data for the X axe and Y axe of the graph are complete.

Select the 2 group of data:

Go to “Insert”, “Chart”

E3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

=] Fie

Edit

1 E3 Microsoft Excel - TEST_CAPTURED_FILE.TXT

Wiew Insert Format Tools Data Window

NEH RSER 5 Qi % Ba @ - |E_1 File Edit View lnser:l ”Fgrmat Tools Qa.13 Window
A1 - £ 16:55:43 NEH RS SO B-J
A B C D E Al = Colurmns
1 [ 165543 414738|m3/h A B Vorksheet E
2 | 16:56:13 43.5937|m3/h 1 [ 1656543 414
3 | 165643 433924 ma/h 2 | 165613 4350l Cherte
4 | 16:57:13  43.6268|m3/h 3 | 165643 433 £ Function...
5 | 165743 433498|m3/h 4 | 165713 436 Name R
6 | 16:58-13 43,6828|m3/h 5 | 16:57:43 433 =
7 | 16:58:43  40,1974m3m 6 | 16:58:13 4356 e G
8 | 16:59:13 37.1702|m3/h T | 16:58:43 40,18 Hyperink... Chl+
9 | 16:59:43 37.2326|m3h 8 | 16:59-13 371 2
10| 17-0013  37.2816|m3/h 9 | 16:59:43 37 Zyeoprmam
11| 17:00:43  37,2678|m3/h 10| 17:00:13  37.2816[m3m
12| 17:01:13 37.2593|m3h 11| 17:00:43  37.2678|m3h
13| 17:0143  31,0536|m3/h 12 | 17-01-13  37.2593|m3h
14 | 17:0213 31,0627|m3h 13| 17:01:43  31,0636[m3h
15 | 17:0243  31.1433|m3/h 14| 17-02-13 31.0627Im3m
16| 17:03:13  42,6906{m3/h
-7 AT -ND2-472 A AcnAN 20l
Now the type of Chart should be selected. Go into the Chart Wizard selection table and

choose, for example, “XY (Scatter)” and then click on “"Next” button.
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Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Types

Chart type:

M Colurmn ”
E Bar

@ Lire

> Pie

‘ Area
Y Doughnut
@ Radar
@ Surface

o Bubble

Chart sub-type:

e
ad

Scatter. Compares pairs of values,

219,

[ Press and Hold to View Sample ]

Cancel

[ mext> ][ Ensh |

It is possible to see the type of chart displaying

the time flow rate. Click on “Next” button.

Chart Wizard - Step 2 of 4 - Chart Source Data

Data Range Series

50
45
40
35 "ll
30
25 — Zeries!
20
15
10

5

Ll
16:55:12 16:5603 16:58:0 16:53:31 1T.00:5 1T02:2 17035 AT0547

Data range:
Series in: O Rows
(®) Columns
[ Cancel ] [ < Back ][ Mext = J[ Finish
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The following window will be displayed:

Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Types

Chart type:

7] Column "~
E Bar * N
|t Line AR
> Pie

. XY (Scatter)
‘ Area

e ) Doughnut
@ Radar

@ Surface

o Bubble

Chart sub-type:

=2

it

catter with data peints connected by
moothed Lines without markers,

[ Press and Hold to Wiew Sample

Einish

Cancel

[ Mext = ][

|
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Chart Wizard - Step 3 of 4 - Chart Options f It is possible to scroll
all  the display’s

Axes Gridlines | Legend | Data Labels . .
- options or go directly
3 Tr”-’ & [ to the 4th screen.
45
Value (X)) awis: 40 T -'
| | s Sy |
Value () axis: 0 ¥
i ' 2
| | | 2
Second category (X)) axis: 1=
| | 10
5
Second value () axis: o . . :
| | BES346  IB5E6:3F B33 0224 AT05T

[ Cancel ][ < Back “ Mext = ][ Einish

Chart Wizard - Step 4 of 4 - Chart Location v Clle on “Next>”. The |aSt WindOW WI”
Place chart: be displayed:
M | ® Asnewsheet: | IEEE
et B Oasovjectine [sheet: v | It is suggested to create the chart into
a new sheet, Chartl in the example
[Lcencel ] [ <Beck windows.

Then Click on “Finish”.
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ft Excel - TEST_CAPTURED_FILE.TXT
Fle Edit View Insert Format Tools Chart Window Help

DEHRS GRIVE tBR-¥ 9-0- & =-% S !gm
Chart Area  ~ 13

Typeaquestonforhelp +~ - 8 X

=1L B faﬁ;“.ﬁ\é?i?liv&vA-!

Now the final graph will be displayed.
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4. EC- DECLARATION OF CONFORMITY

B.M. TECNOLOGIE INDUSTRIALI

hereby certifies

THAT THE DEVICES THIS MANUAL REFERS TO ARE IN CONFORMITY WITH

APPLICABLE EUROPEAN DIRECTIVES:

89/336/EEC- EMC

73/23/EEC- LOW VOLTAGE

APPLIED STANDARDS:
EN50081:1992

BS EN61010-1:1993
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CERTIFICATE TWNORD

Management system as per
EN ISO 8001 : 2000

in accordance with TOW NORD CERT procadifas, i s Hereby-cerifisd thal

B.M. Tecnologie Industriali S.r.l.

Via Praimbole, 13 =
35010 Limena (PD)
Italy

applies 8 menagamant systam in ling wilh the anowe standard fiar e lolloaing Bosne

Design, assembly and installation of industrial automation systems.
Sale, assembly and installation of industrial automation systems.

Gertficass Regiziration Na. 44 100 05284 Yalhd urdil 0101915

AroR-Fepom Hoc-)504 3513 Eri i I caleaf Upgrnk e TR0 OO 2904
€ Jrdntigom

EartilcaiGn Bady Essan, 200805320

BT NORD CERTGmH

Thes cartifabioawascardsSied In acoordancs with the T0v HORD CERT autitng and cerlifcaman praedises and i
subjacioregquiprairegiliance audits

TIENCROCERT GmbH Langamarcksirasse 20 d514¥ Epsar w0 C- AT O
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Because of B.M. Tecnologie Industriali’s policy of improving their products, the TTFM100
series, 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.

B.M. Tecnologie Industriali S.r.l. — Technical Dept.

B.M. Tecnologie Industriali s.r.l.
Via Praimbole, 13 — 35010 LIMENA (PD) — ITALY
Tel. 0039.049.8841651 — Fax 0039.049.8841654

E-Mail bm@bmtecnologie.it - Web www.bmtecnologie.it
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