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Introduction

The VT-IRFTx transmitter and a torsional resonating sensor combine to a
system for measuring viscosity of liquids in reactors, tanks and pipes.

The system consists of a sensor and transmitter to measure the viscosity
precisely. Dependent on the sensor style the viscometer is for in-line process
measurement of low, medium or high viscosity fluids, however other versions are
available. Shear dependent fluids also provide good results but need matching to
the right sensor for shear and viscosity. Examples for viscometer uses in process
are: Batch processes for polymerization, emulsion and dispersion. In-line mixing in
pipes is another example.

The ViscoTron measurement system has been developed for maintenance free
operation in process applications. The sensor does not have any moving parts. The
torsional oscillation operating principal is being utilized for viscosity measurement.
Torsional oscillating viscometers measure the viscosity as viscosity x density due to
the acceleration of the molecules from the torsional motion. A typical measurement
display would be in mPa-s x gr/cm3.

VT-IRFT transmitters are compatible with torsional resonating viscosity
sensors. The transmitters work both with sensors built and designed recently, as
well as with older versions from Viscotronics and other manufacturers. Older existing
sensors may need rewiring and recalibration with the new transmitter. The
calibration can be done entirely at site using only the transmitter connected to the
sensor. Other external equipment is not required.

ViscoTron IRFT transmitters induce a natural resonance response into the
sensor bulb. The resonant frequency response is intelligently analyzed. The system
provides viscosity results within less than a second. Averaging for smoothing of
erratic signals is selectable. Viscosity is related to the power at the resonance
frequency. A calibration curve is applied to calculate the viscosity.
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VT-IRFTx Operator Functions

VT-IRFTx Operator Interface

0

The transmitter display includes a touch panel for operation and configuration.
Configuration from the touch panel is password protected to prevent
unauthorized access. Accessible operator tasks are limited to changing the
display type.

Configuration and calibration can be done entirely using only the touch panel,
no extra external devices are required. Additional connections via USB, RS485
or BlueTooth enable further actions via a command line interface and recording
of data using a Modbus protocol. Generic BlueTooth apps are available for iOS
and Android. A micro SD card can be inserted for data saving, which eliminates
the requirement to connect via USB, BlueTooth or RS485.

Viscosity mPa.s x gricwd

Default Start-Up screen

Note: Viscosity is shown in Magenta until the selected moving average array has been completely filled

0
0
0

The micro controller used for the VT-IRFTXx is a single task computer, its main
task being to measure viscosity.

Displays and other tasks are secondary to the main task, so that viscosity
measurement is not interrupted.

To access the menus push anywhere in the top two thirds of any measurement
display screens until the display blinks - some screens allow to push anywhere
on the screen. The screen will change to a menu, dependent on the
measurement cycle.
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Default screen display

0 Displays and other tasks are secondary to the main task and may require
waiting for completion, viscosity and other measurements have priority.

Descriptor of viscosity units, the
descriptor is configurable.

The green LED blinking indicates a
measurement is generated.

The red LED blinking indicates that
the measurement has automatically
been rejected due to interference of
vibration or other problems.

Viscosity displayed in calibrated
range and selected units

Viscosity mPa.s x griced

Process Temp Deg C

Sensor
Resonance

in selected units

Temperature displayed

Measured
Resonance

Descriptor of temperature
units, can be changed via
computer, BlueTooth interface
or touch panel menu.

Sensor resonance FFT measurement

graphically
displayed.

range, resonant
frequency, instant
measurement values
and the average value.
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Operator display screen actions and displays

Yiscosity mPa.s x grfcm3

130

2Hz  MR:I76Hz 440 H
Process Temp Deg C 51277 1, wviizasss av:17825

Pushing anywhere in the top two thirds of any measurement
display screens until the display blinks, opens one of the menus
below dependent on hardware configuration. If the menu screen is
left running it will timeout to the previous display after a
predetermined time. |

'

Viscosity Viscosity Viscosity
Trend Proc Temp @ Proc Temp
Mini Graph @ HousTemp B ResGraph

Viscosity
Resonance

Viscosity [ Measured &
Proc Ti

Graph Trend G} Viscosity Viscosity Viscosity
Trend ProcTemp Proc Temp
o1l Mini Graph || Resonance ResGraph
S);s}em andg — .
nfo

el Viscosity Viscosity Measured &
Resonance | ProcTi . ,
Viscosity Viscosity

Graph TrendGR  Viscosity
Trend RawVisco Proc Temp
o M Mini Graph

Resonance @ ResGraph
Viscosity

Resonance
Graph

Measured &
Calculated
Values

Viscosity
Proc Temp
TrendGraph

Configure
System and Zera EXIT
Info

Procedurg
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) Pushing on the Viscosity / Proc Temp /
ResGraph button until the screen blinks
opens the default display above. If process : :
temperature measurement is not installed, Viscosity W Viscosity W Viscosity

the resonant frequency will be shown instead. w;’g:m ;;%cs};;;g 2’;";3‘:#

0 Pushing on the Viscosity Trend Mini Graph
b_utton until the screen blinks will open the Resonance [ Proc Temp ] Calculated
display below. Graph Trend Graphfj  Details

Configure
S/"s‘;gm and Zera EXIT
Procedures

Displaying viscosity units the current value
and a miniature trending graph.

Viscosity Viscosity [l Measured &

Viscosity mPa.s x grfem3

10.44

Samole Interval 1 (~5 minute amohy

The length of the trend can instantly be changed between about 5, 15, 60 minutes and
5 hours, depending on analysis time. The graph represents stored and averaged
measurement values taken in about 1, 3, 12 and 60 second intervals. To change the
length of time push in the lower 4 rectangles from left to right. The starting time and
current time (last measurement) are indicated.

Scaling is done automatically, no intervention is needed or possible.
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Viscosity Viscosity Viscosity
Trend Proc Temp @ Proc Temp

Mini Grapilg HousTemp @ ResGraph

(') Pushing on the

Viscosity / Proc Temp / Hous Temp Viscosity M Viscosity [ Measured &
button until the screen blinks opens the Reé?:arr'\ce Proc Temp Ceslzgﬂl:d
display below. If the housing temperature & IEE AR
measurement is not installed, the resonant T Configure

frequency will be shown instead. If the nfo and Zera EXIT

Procedures

process temperature measurement is not
installed either, the raw viscosity measurement
will be shown instead.

Display of viscosity units Display of viscosity value

Viscosity mPa.s x grjcm3

0.41

Process Temp (C) Housing Temp (C)

130  53.1

Process temperature display Housing temperature display

This field is automatically This field is automatically
reconfigured if a process temperature reconfigured if a housing temperature
sensor is not installed. sensor is not installed.
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(') Pushing on the VISCOSIty'/ Resonance Graph Viscasity Viscosity Viscoslty
button until the screen blinks opens the Trend proc Temp [ Proc Temp

display below. Mini Graph W HousTemp B ResGraph

Viscosity Viscosity [l Measured &
Resonance l§ Proc Temp [ Calculated

Graph Trend Graphfj  Details

Configure
s{:}"“‘ and Zera EXIT
g Procedures

Displaying viscosity units

Viscosity mPa.s x gricm3

128

WR: 276 Hz 86 1
: BW:8 Hz Window: 24 Ha MY 1776655  AV: 17896546

The graphical indication of the FFT analysis. The bottom row from left to right indicates the
configured Sensor resonance, the bin width determined during setup (default 8 Hz), the
measurement window width, the measurement value and the average value. The top row
shows the measured resonant frequency of the peak and the lower and upper frequencies of
the graph. The peak bar is automatically adjusted for indication only, enabling indication
independent of the true peak value. The signal should be relatively stable, if it jumps side -
especially by a wide margin - to side, it is an indication of external influence such as vibration.

(') The bottom part of the screen updates with the measurement cycle, the
viscosity indication in the top updates at the preset display update timing cycle
(default 2.0 sec).
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(') Pushing on the Viscosity / Proc Temp / Viscasity N Viscosity N Viscosity
Trend Graph button until the screen blinks Trend proc Temp [ Proc Temp

opens the display below. Mini Graph | HousTemp B ResGraph

Viscosity [l Measured &
Toigies Proc Temp Calculated

i iscosi Detalls
Display of the viscosity range Trend Graph

for the graph. Configure

System and Zera EXIT

Info Procedures

Display of the process
temperature range for the
graph.

Sample inenal 1 (~5 minute gmph)
PTemp 130 C _Res 312 Hz

The length of the trend can instantly be changed between about 5, 15, 60 minutes and
5 hours, depending on analysis time. The graph represents stored and averaged
measurement values taken in about 1, 3, 12 and 60 second intervals. To change the
length of time push in the lower 4 rectangles from left to right. The starting time and
current time (last measurement) are indicated.

Scaling is done automatically, no intervention is needed or possible.

The bottom of the screen shows the current values for viscosity, process temperature
and resonant frequency.
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(') Pushing the Measured & Calculated Details
button until the screen blinks opens the
display below. This screen provides additional
measured and calculated values, which are
useful for diagnostic purposes.

Viscosity
Proc Temp
ResGraph

Measured &
Calculated
Details

Viscosity Viscosity
Trend Proc Temp
Mini Graph N HousTermp
=
W Trend Graph

FFT WY idx! SPL's WovAVR Viscosiy System Configure

1837468 8/16 1822426 123.( I s |

Resomance Cycie Time Zem Div Zsw -

376 911 1.00000 0.00

Blgr;w ] ’lefaﬂoﬂimm%glaawunh gv".iaaﬂwﬂu'% NovAVR “mmy
B e o e w (HL7179 12440

1822426 1816798 1816745 1316991 f?OIB“OOO 6”0‘(’]

P-Yemp G P-Tenp P-Temp K P-RTD #

130.35 266.64 403.5 0.00 ‘l‘ilgr;lnrnam Ié'tléfgﬁlnrhlm%

HTemrpC H-Teng F H-1emp € HEID #- \verge G4 MY Avomge 128 MY
5312 127.61 326.27 0.00 373363 1818356
Density Fressur Flick I's Vibmtion Coum Temp K P

1.000 -25.71 3864 0 10350 0.00

WTempC HTemp F H.Temp K HRTD o

Density Pressue Flick its Yibation Coum

1.000 -27.87 3783 0

(') Designations starting at the top left:

() FFT MV > FFT value measured at the resonance peak. This is the
equivalent for the viscosity.

(') 1dx/SPLs > The left number shows the index of the current sample
being updated, the right number shows the number of samples being
averaged (array size).

MovAVR > Moving average used to calculate the viscosity.
Viscosity > Viscosity calculated from the moving average.
Resonance > Current resonance of the sensor.

=ci=clec e

Cycle Time > Time for one complete analysis cycle in milli seconds.
The analysis time is dependent on setup and calibration, very low
viscosities ranges may take longer to analyse.

=<

Zero Div > Ratio being used to correct for a viscosity shift after
installation. The number shown depends on the zero procedure used to
create this number.

(') Zero +/- > Viscosity being subtracted or added to make the display show
zero after installation. The number shown depends on the zero procedure
being used to create this number.
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Max Chng (%) > Maximum deviation from the previous raw FFT
measurement. A measurement with a deviation larger than a percentage
set, when comparing the last three samples, will be rejected as vibration.

MAVR Min/Max % > The difference between the minimum and maximum
raw values in the moving average array in percent.

AV16 Min/Max % > The difference between the minimum and maximum
raw values in the 16 average array in percent.

AV128 Min/Max % > The difference between the minimum and maximum
raw values in the 128 average array in percent.

Average 16 MV > The average value in the 16 average array.
Average 32 MV > The average value in the 32 average array.
Average 64 MV > The average value in the646 average array.
Average 128 MV > The average value in the 128 average array.
P-Temp C > Process temperature in degrees Celsius.

P-Temp F > Process temperature in degrees Fahrenheit.
P-Temp K> Process temperature in degrees Kelvin.

P-RTD +/- > Correction adder or subtractor in Celsius used for the
process temperature display.

H-Temp C > Housing temperature in degrees Celsius.
H-Temp F > Housing temperature in degrees Fahrenheit.
H-Temp K> Housing temperature in degrees Kelvin.

H-RTD +/- > Correction adder or subtractor in Celsius used for the
housing temperature display.

Density > Density value being used if density compensation is being
applied.

Pressure > Pressure value being used if pressure compensation is being
applied.

Flick Its > The number of induced resonances analyzed for measurement
or interference since power up.

Vibration count > Number of samples rejected due to vibration, 1
vibration sample is being deducted for every good measurement sample
since the last vibration sample.
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(') Pushing the System Info button until the Viscasity [ Viscosity N Viscosity
screen blinks opens the screens below Trend proc Temp [ Proc Temp

providing general information about the Mini Graph W HousTemp B ResGraph
system.

Viscosity W \Viscosity [ Measured &
Resonance l§ Proc Temp [ Calculated

Graph Trend GraphJj  Details
Configure
&/Is’;em and Zera EXIT
i Procedures

ViscoTron IRETX
by

(') Manufacture information -
designed in

Britigh Columbia. Canada

info@viscotronics.com

(') Transmitter model information

Tansducs! Appeossl

(') Transducer model information General purpose
Rt Resonance, YNNGy Ueer Resomance, VWi
494, 450 /504 Hx 376, 338/391 Hz
Proce:ss Temperur Limx
150Deg C
Hows Ing Tempeiztus Lmet

Checking tor SD cad
SD Card is presenl

{') Internal SD Card information, if a
SD card has been inserted

Yolume size (Rbytes)
15549952

Volume size (Mbytcs)
15185
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VT-IRFTx Configuration Functions

(') Pushing on Configure / and Zero / Procedure

_ Viscosity Viscosity Viscoslity
opens the display shown below. Trend Proc Temp @ Proc Temp

Mini Graph B HousTemp B ResGraph

Viscosity Viscosity [ Measured &

Resonance i Proc Temp [ Calculated
"\ Graph Trend Graph ]  Details

N Configure
and Zera EXIT
Procedures

1]213]4]5fc
617]8]9]0)-

To open additional pages enter the
required access code

EXIT

&

Accessing the configuration screens or the viscosity adjustment screens
requires access codes, which are shown in the calibration certificate.

Pushing on any number until the screen blinks will enter that number and
show it immediately in the bottom space.

Pushing C until the screen blinks clears the entire entered number.

S8 O

Pushing E until the screen blinks will enter the number into the system and
open the associated screen. If an invalid number has been entered the
screen returns to the previous display.

&

Pushing EXIT until the screen blinks will return to the previously displayed
screen.
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General menu selection information

(') Yellow buttons with black only descriptions generally indicate the possibility to
enter a number via the number keypad.

(') Yellow buttons which include black and red descriptions are either toggle
buttons or an entry via the keypad can be made. Pushing the toggle button
repeatedly will cycle through selections and the red description will change,
indicating the selected function. If an entry via keypad has been made the
entered values will be shown.

(') Blue buttons with black description indicate analysis functions. Please note:
Measurement of viscosity and other measurements will be interrupted
during analysis.

(') Green buttons with yellow descriptions are menu selections.

Configuration procedures access

(') After having entered the appropriate access code, the menu selection screen
below appears.

AnalogOut
MovingAvr
DisplaySet

SD Card
Set Time
RS485

Return to
Display
Selection

AlarmRelay
VibraSet
MenuBlock

User
Calibration
Settings

Save to

EEPROM
and EXIT

(') AnalogOut / MovingAvr / DisplaySet

0
0

Pushing on this button provides access to adjust analog output settings,

Compen-
sation
Settings

Auto Zero
Auto Visco
Adjustment

EXIT

select a moving average and display update times.

If the button is framed with a red line, a secondary access code is

required.

(') AlarmRelay / VibraSet / MenuBlock
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(') Pushing on this button provides access to alarm settings, including
viscosity, process temperature, housing temperature, vibration and a
control setting for housing temperature, if so equipped.

{') Access to the menu blocking feature allows to selectively block access to
the screens available via the green menu access buttons. If the button is
framed with a red line, a secondary access code is required.

Compen- / sation / Settings

(') Pushing on this button provides access to compensation settings for
viscosity, including temperature, density and pressure compensation.

(') If the button is framed with a red line, a secondary access code is
required.

SD Card / Set Time / RS485

(') Pushing on this button provides access to the SD card features for saving
preselected data to files. A time based default name can be selected or
alternatively a file name can be input via the numbers key entry. The real
time clock can be set from this menu. RS485 Modbus settings are
available in this menu.

(') If the button is framed with a red line, a secondary access code is
required.

User / Calibration / Settings

(') Access to calibration settings requires a special access code, which is
stated in the calibration sheet.

(') The menu provides access to multiple calibration pages.

{') Please refer to the VT-IRFTx Calibration Functions section for further
information.

Auto Zero / Auto Visco / Adjustment

(') Access to auto zero and auto viscosity procedures requires a special
access code, which is stated in the calibration sheet.

') Please refer to the VT-IRFTx Calibration Functions section for further
information.

Return to / Display / Selection
(') Pushing on this button returns to the display selection screen.
Save to / EEPROM / and Exit

(') Pushing on this button will save all current settings to EEPROM and exit to
the previous viscosity display screen.

EXIT
(') Pushing on this button returns to the previous viscosity display screen.

AnalogOut / MovingAvr / DisplaySet, AlarmRelay / Settings / MenuBlock,
Compen- / sation / Settings and Save to / SD Card / Set Time access can be
individually blocked or given permission to access using the menu blocking
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function in the AlarmRelay / Settings / MenuBlock menu. Once access has been
blocked a secondary access code is required to access those menus.
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Analog Output, Moving Average and Display Settings

(') The menu provides access to set analog AnalogOut  AlarmRelay  Compen-
outputs, select the number of sample MovingAvr VibraSet sation
to average, set the display update cycle DisplaySet  MenuBlock Settings
and display the current settings.

SD Card User Auto Zero
Set Time Calibration Auto Visco

RS485 Settings Adjustment

Return to Save to
Display EEPROM EXIT
Selection and EXIT

Analog output selection and settings

(') Pushing the Output Selection button until
the screen blinks repeatedly will cycle AX3na § mA Outpul
through the available output selections. s‘*"""" Adjustment

Output 1 -|'|"‘ 5501 2354
(') Pushing the Output MeasValue button until

. . Output 1 wing Lis
the screen blinks repeatedly, will cycle ———p ,‘;s’{g,ue g u;’::
through the output measurement value Uservisco : Samples B 2 Seconds
selections.

Return Display
to Setings EXIT
Menu Page B ETIGTV LT

(') Pushing repeatedly or continuously on the Output Selection button cycles
through the available choices of analog outputs for the transmitter. At each
screen update the next choice will be shown. A maximum of 2 optional outputs
are available. Available choices are:

(') Analog output 1 Selectable, default user viscosity
(') Analog output 2 Selectable, default process temperature

(') The parameters for outputs 1 and 2 can be assigned by selecting the
measurement value with the MeasValue button. The selection parameters
are cycled in the order shown below. Available options are:

Raw user viscosity
Zeroed viscosity
Dynamic viscosity
Kinematic viscosity

User viscosity (includes all applied compensations, such as
temperature and pressure)

Process temperature

Housing temperature

=c i =cJl=C = Jl=C J{=C J{c Jc

Selctd AVR ( this is the moving average of the FFT measurement
value , which is used to calculate the viscosity)
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(') Pushing on the MinMaxRng button
after selecting an output to be set,
opens the numeric keypad below.

Enter an integer number to equal the
minimum for the range of the selected
output and measurement value by pushing
on the numbers consecutively. The entered
value will appear in yellow directly below
the comment.

(') Pushing on E will enter the
chosen number and advance to
the screen below.

(') Pushing on C will clear all
entered digits.

(') Pushing on Exit will return to

the previous viscosity display

Thereafter enter an integer number to equal
the maximum for the range of the selected
output and measurement value by pushing on
the numbers consecutively. The entered
value will appear in yellow on the bottom.

(') Pushing on E will enter the
chosen number and return to
the analog selection screen.

(') Pushing on C will clear all
entered digits.

(') Pushing on Exit will return to

the previous viscosity display
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| ouu1 | s

Oulputl
MeasValue
Uservisco

mA Oulpul
ndjustment
550 1 3354

Display
Update

2 Seconds

Maving
Average
16 Samples

Display
Sattings EXIT
Information

1]203]a]5fe
6]7]8]o]ofi

Enter the minimum range for
output 1to equal 4 mA

0

Return
to
Menu Page

1]2]3)4]5C
6)7]8joof

Enter the maximum range for
output 1 to equal 20 mA

5000

EXIT
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(') Pushing on the ma Output/ Adjustment

- Qutput mA Oulpul
button after selecting an output to be set, SL.:_E:O,, m“:ﬂ;ﬁ
cycles through three keypad selections. Output 1 A 550 1 3354
The three selections provide instructions — _ .
ulput 1 Maving Display
to measure the mA value at the selected MeasValue e U
. erage pdate
output and enter the measured number in uservisce [l 16 Samples | 2 Seconds
integers to create a correction for the
selected output if required. The three Return Display
selections are required to be entered o Settings exv

i . Men \
consecutively. The entered numbers will Sh Sl irformation

automatically be divided by 10 to provide
a decimal.

') Measure the 4 mA value at the
selected output and enter it with 2 E B n B C
digits, then press on E to enter it.

(') Pressing on C will delete the entire E E n m E
entered number, so a new one can
be entered. Measure the 4 mA value at output 1

and enter it with 2 digits

{') Do not press on Exit but make sure
to go through the next selection by 40 EXIT
entering a number.

') Measure the 20 mA value at the
selected output and enter it with 3 E B n E C
digits, then press on E to enter it.

(') Pressing on C will delete the entire E B E m E
entered number, so a new one can

be entered. Measure the 20 mA value at output 1

(') Do not press on Exit but make sure and enter ik with 4 digits

to go through through the next 200 BXIT
selection by entering a number.

') Measure the 4 mA value at the
selected output again and enter it H B n B C
with 2 digits, then press on E to

OHBEDE
(') Pressing on C will delete the entire
entered number, so a new one can Measure the 4 mA value at output 1
be entered. again and enter 2 digits
(') Do not press on Exit but make sure 40 BXIT

to enter a number and press on E.
A correction factor will be created to
correct any offsets of the mA output.
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Selecting a moving average guput | | binyaana B me Output

(') Pushing on the Moving Average button Selechion : Adjustment
repeatedly, cycles through the available Output 1 550 | 3354
averaging choices to be used for for the Foweul § Moving Display
moving average. At each screen update the Average Update
next choice will be shown. The displayed Uservisce | 16 Samples i 2 Seconds
number of samples will be used to generate .

. . . Return Display
a V|sc_03|ty value to be_ displayed. A sample to Sedines EXIT
is typically generated in less than one second LR R information
but it is dependent on the viscometer style
and range. Switching between the available
averaging choices is instant. The default is 16 samples, which means all 16
averaging samples will have been updated during the previous 10 to 20
seconds when using the default setup. The following choices are available:

4 samples
8 samples
16 samples (typical average of about the previous 15 seconds)
32 samples (typical average of about the previous 30 seconds)
64 samples (typical average of about the previous 60 seconds)
128 samples (typical average of about the previous 2 minutes)

=cj=cli=C=CJ=CieC JeC

256 samples (typical average of about the previous 4 minutes)

(') Incase of a lot of measurement noise (vibration) a sample may be rejected
based on the settings, a complete averaging update will take correspondingly
longer.
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Selecting a display update interval
Qutput Min¥ax3na j mA Output

(') Pushing on the display update button Seleclion ] Adjustment
repeatedly cycles through the available Output 1 5000 550 1 3354
display update choices. The screen and Out -m Dis
values will be updated per the selected ue.asi{o’alue Average U;‘l):tle,
interval. Uservisce | 16 Samples | 2 Seconds

Return Display
to Sattings EXIT
Menu Page B LETTY BT

(') The display screen update is independent from the measurement and
averaging cycle and has no influence on those either. The screen update is an
approximate time only and depends on the measurement cycle. Available
approximate intervals are:

2 seconds
5 seconds
10 seconds
15 seconds
30 seconds

=c = i Jc Jec Jac

60 seconds
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Display Setting Information

Output va,}xalm mA Oulpul

(') Pushing on the display settings information Stlechion : Adjustment
Output 1 550 1 3354

Mn'li"T] D|$ph’
% Average Update
m 16 Samples § 2 Seconds

button opens the screen shown below.

Return Display
to Sattings EXIT
Menu Page B ETIGTY LT

Out 2 MeasValue OutZmin
PTempC 0.00 100.00

(') Descriptions:
(') Out 1 MeasValue Measurement value for analog output 1
(') Out 2 MeasValue Measurement value for analog output 2
(') Available selections:

() RawVisco Raw viscosity

() ZerodVisco Zeroed viscosity

() DynVisco Dynamic Viscosity

() KinVisco Kinematic Viscosity

(') Viscosity User Viscosity

() PTempC Process temperature in degrees C

() HTempC Housing temperature in degrees C
() Out1Min Minimum range equivalent (4 mA) for output 1
() Out1 Max Maximum range equivalent (20 mA) for output 1
() Out2Min Minimum range equivalent (4 mA) for output 2
() Moving Average Number of averages used for moving average
(') DspUpd(sec) Display update interval in seconds
(') Cycle Time(msec) One analysis cycle in milli seconds
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Alarm, Alarm Relay and Menu Block Settings

(') The menu provides access to set alarm limits, AnalogOut  AlarmRelay ~ Compen-
settings to filter out external influenceSTike MovingAvr VibraSet sation
vibrationand block access to menu selections. [Rade SN SIS

(') Alarms can be configured and displayed SD Card User Auto Zero
independent of whether they are physically SetTime  Calibration  Auto Visco
available in the hardware. it Seffingsiy| EESESEISN

Return to Save to

Display EEPROM EXIT
Selection and EXIT

Alarm relay output selection and settings

(') Alarm output settings and selections. Alarm High Alarm
Most of the available selections are identica Relay 1 16 of 32
for alarm relay 1 and alarm relay 2, howeve Vibration | Measuremens

alarm relay 2 has one extra selection. Some
alarms are also shown on the display

Alarm High Low
Relay 1 Alarm Alarm
Viscosity 300 200

Alarm
Relay 2
Hous Temp

Return Access o
10 MenuBlock
MenuPage & VibraSET

Alarm Setpoint | Enter Fixed
Relay 2 Prac Temp ]  Control
HT Cantraol +5C Setpoint

Return Access to
to MenuBlock (3418
MenuPage & VibraSET

(') Pushing repeatedly on alarm relay 1 or alarm relay 2 cycles through the
available alarm selection. Available selections are:

(') Vibration Alarm actuates when the number of vibrations exceeds
50% of the averaging samples selected. This is
set automatically in the system. 1
sample will be subtracted from the

vibration count for every good measurement
sample. Criteria to identify vibration can be set on the next
page. This functionality works for alarm 1 and alarm 2.
Vibration alarms are also displayed on the screen.

(') Viscosity Alarm actuates when viscosity has exceeded the high
alarm setting or is lower than the low alarm.
This
functionality works for alarm 1 and alarm 2.
) Proctemp Alarm actuates when process temperature has exceeded
the high alarm or is lower than the low alarm. Note: the
alarm is set in degrees C. This functionality
works for alarm 1 and alarm 2.

(') Hous Temp Alarm actuates when housing temperature has exceeded
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high alarm or is lower than the low alarm. Note: the

set in °C. This functionality works for alarm 1 and

This functionality is available only for alarm 2. It is a simple
on/off control, which can be set to 2, 5 or 10 °C above
process temperature. Alternatively a fixed set point can be
entered.

arm is selected by

! _ Alarm
pushing the low or high alarm buttons for Relay 1 :ngnI:'
alarm 1 or 2, a virtual keypad opens and Viscosity B 300

a number can be entered for the associated

alarm point.

Alarm High

Relay 2 Alarm
Hous Temp B0 C

Return Access to
(V] MenuBlock EXIT
Menu Page & YibratSET

Enter a value for the

high alarm p

300

oint

Enter a value for the
low alarm paint

200

(') The high alarm for vibration is set

automatically at 50%
of averages selected.

of the number
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() Ifthe Access to MenuBlock & VibraSet is
framed red a secondary access code is e
required. | VIDYRiioR-Hyy Meas

Alarm

Hous Temp

Return
to MenuBlock
Menu Page & YibraSET
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(') Alarm relay 2 includes HT Control (housing

L . Alarm High Low
temperature control), which is a simple Relay 1 Alarm Alarm
on / off controller. This can be used for Viscosity 300 200
control of any temperature measured
with the housing RTD. As an example the Alarm Setpoint | Enter Fixed

. Relay 2 Proc Temp Control
control can be used to control the housing HT Contral 5 C Setpoint
temperature of Viscotronics FT sensors.

Thus the temperature in the housing can Return Access to
be set higher or lower than the process s MenuBlock EX

temperature by a small amount to prevent ol

accumulation of product on the wall of the
sensor tube due to a cooling or warming effect.

(') Atfter cycling through the choices of alarm relay 2 to reach HT Control the fields
“Setpoint Proc Temp” and “Enter Fixed Control SetPoint” are shown. The
following selections are are available for the setpoint proc temp button by
cycling through it when pushing on that button:

O +2C Setpoint will be 2 °C higher than the current process
temperature.

) +5C Setpoint will be 5 °C higher than the current process
temperature.

) +10C Setpoint will be 10 °C higher than the current process
temperature.

() Fixed+63 C Afixed setpoint can be entered as the control point by
pushing on the “Enter Fixed Control Setpoint” button. A
virtual Keypad opens and a number for the setpoint can
be entered.

1]2]3f4]sfe
sl7]sjojof

Enter a value for the
fixed setpoint

88

O -2C Setpoint will be 2 °C lower than the current process
temperature.

 -5C Setpoint will be 5 °C lower than the current process
temperature.

) -10C Setpoint will be 10 °C lower than the current process
temperature.
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Access to MenuBlock & VibraSet

The menu provides access to set vibration counting criteria and the menu
blocking function. After pushing this button the menu below opens.

Alarm High Low
Relay 1 Alarm Alarm
Viscosity 300 200

Satpoint Enter Fixed
el Proc Temp Control
+5C Setpoint

Return Access to
to MenuBlock EXIT
MenuPage & VibraSET

Vibration criteria settings

(') Pushing the Max Res Bin Deviation button Max ResBin [ Analog Out Alarm
repeatedly cycles through the available Deviation Menu Menu
choices of 1, 2, 3, 4 and 5. A vibration L Accessible | Accessible

count will be initiated, when the resonant Max 3 MV SD Card Compensat
frequency exceeds the width of the number Deviation Menu Menu
of analysis bins chosen. If a vibration is 50 Accessible Blocked
counted the measurement will be .bypassed Retumte VT

and the previous measurement will be used e & Vibration EXIT
for display and outputs. Settings Blocked

Example: If the bin width is 8 Hz (bin width

is shown in the “Viscosity / Resonance / Graph” display as BW) and the
maximum resonance bin width deviation is set to 1, the resonance has to stay
within the bin width of 8 Hz of the previously measured sensor resonance. If the
sensor had a resonance of 312 Hz during the previous measurement cycle, the
resonance limits would be a maximum of 320 Hz and a minimum of 304 Hz. If
those limits are exceeded, one vibration count is is added to the total vibration
count. The default value for the maximum resonance bin deviation is 2 for a
total of 16 Hz deviation with an 8 Hz bin width. If the bin width is 4 Hz the
corresponding maximum deviation is 8 Hz.

The maximum resonance bin deviation should be set according to process
behaviour. If the process is running without producing much mechanical
vibration the maximum resonance bin deviation can be reduced to identify
smaller vibrations, which may influence the measurement. For processes with
high occurring vibration the maximum resonance bin deviation may need to be
increased. Excessive vibration in the process cannot be handled by this
deviation and needs to be taken care of in the process.
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(') Pushing the Max % MV Deviation button
. . Max ResBin
opens the virtual keypad below. Deviation Menu Menu
0 Accessible Accessible

Max % MV SD Card Compensat
Deviation Menu Menu
50 Accessible Accessible

Return to MenuBlock
Alarm & Vibration EXIT
Settings Accessible

(') Enter a number for a percentage, which 3

consecutive measurement values are E B n B =
allowed to vacillate, when the 3 values are

compared. Example: If the second value is ﬂ B E m E
smaller than the first and the third value is

larger than the second than the percentage Enter % value 3 consecutive MV are
margin allowed, a vibration count will be allowed to vacillate

initiated and added to the total. The
value used for the calculation is the raw 100 EXIT
measurement value of the FFT analysis.

If a vibration is counted, the measurement

will be bypassed and the previous measurement will be used for display and
outputs.

Example: The percentage value is set to 50% and the 2nd raw measurement
value is 2,500,000.

Based on the above measurement value vibration would be counted, if the 1st
raw measurement value was smaller than 1,250,000 or larger than 3,750,000
than the 2nd measurement value and the 3rd (current) measurement value is
smaller than 1,250,000 or larger than 3,750,000 than the 2nd measurement
value.

If either the 1st or the 3rd measurement value fall within the margins allowed
the vibration count will not be initiated.

This setting is very dependent on the process conditions and may not be usable
dependent on the process. Therefore the default margins are set to 100%
vacillation, which is rarely reached. For the above conditions that would be 0 for
the smallest measurement value and 5,000,000 for the largest measurement
value during 3 consecutive measurements.

In tightly controlled processes and slowly changing viscosities the margins can
be set to a smaller vacillation percentage to eliminate measurements, which
may be an outlier due to rare solids in the fluid or very occasional external
vibration as an example and therefore eliminating erroneous measurements.
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Menu Block settings

(') Pushing any one of the four menu buttons Max ResBin il Analog Out Alam
Analog Out / Menu, Alarm / Menu, Deviation Menu Menu
SD Card / Menu or Compensat / Menu 0 Accessible iy Accessible

repeatedly will cycle through Accessible and Wiax % W SD Card 4 Compensat
Blocked for each button, therefore allowing Deviation Menu Menu
individual blocking of access to the four 50 Accessible W Accessible

functions. OO MenuBlock

() If any of the four buttons show I & Vibration EXIT
Blocked the MenuBlock / & Vibration field Rl /ccessible
will also change from Accessible to Blocked.
This prevents access to this page from the
previous alarm settings page and thus

. , Max Resin [ Analog Out Alarm
unauthorized changes of the menu blocking evi:tion Mgu y Menu
settings. 0 Ie Accessible

() The MenuBlock / & Vibration menu field will Max SD Card Compensat
Deviatid enu

change to accessible again, if all blocking

has been removed. Accessible Blocked

Return to MenuBlock
LAET & Vibration EXIT
Settings Blacked

Page 29 of 79



ViscoTron IRFTx Manual

Compensation Settings

(') The menu provides access to density,
temperature and pressure compensation
settings. The default for all compensation
settings is no influence on the measured
viscosity value.

{') If the menu button is framed in red, a
secondary access code is required to
access the menu.

(') The first compensation page to open is
the density compensation page.

Manual density compensation settings

(') Pushing Density / Comp repeatedly cycles
between Off, Dynamic and Kinematic.

) off

No density compensation is applied

() Dynamic
Measured viscosity divided by the density.
(') Kinematic
Measured viscosity divided by the density
squared

(') Pushing Density Source repeatedly cycles
between Manual in and Analog in.

(') Manual in allows a density value to be input
by pushing on the Manual / Density in button
and opening the virtual keypad. Input a
number with a minimum of 3 digits. The
input number is automatically divided by
1000 to generate a manual density setting
with 3 decimals.

Example: Enter 927 to use a manual density
setting of 0.927

Entered number gets divided by 1000
for a manual density

927 exr
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AnalogOut  AlarmRelay

MavinnAur \/ihraQat

DisplaySet  MenuBlock

SD Card User
Set Time Calibration
RS485 Settings

Return to Save to
Display EEPROM
Selection and EXIT

Density

Comp

Density
Source
Manual in
Return Access to
15 Temperatur
MenuPage  Comp Page

Return Access to
15 Temperatur
MenuPage  Comp Page

Comp
Dynamic

Density
Source
Manual in

Return ACCEss (0
to Temperatur
Mehu Page  Comp Page

Compen-
sation
Settings

Auto Zero

Auto Visco
Adjustment

EXIT

Density in
Manual
1.000

Density in
Manual
1.000

Density in
Manual
0.927

EXIT
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(') The entered manual density will be applied to the viscosity, if either Dynamic or
Kinematic has been selected in Density / Comp by pushing the Density / Comp

button repeatedly.

Analog in density compensation settings

(') Pushing the Density / Source repeatedly
cycles between Manual in and Analog in.

(') Analog in utilizes analog input 1 to generate
a density based on the Density in / Minimum
and the Density in / Maximum setting for
the 1st analog input.

(') If Density in / Minimum is pushed a virtual
keypad as shown below will open and a
3 digit number can be input to generate a
minimum density value equivalent to 4 mA
for the analog density input. If no number is
entered the value will 0.000. Only values
larger than 0.100 will be used for calculation
to prevent divisions by 0.

(') If Density in / Maximum is pushed a virtual
keypad as shown below will open and a
3 digit number can be input to generate a
maximum density value equivalent to 20 mA
for the analog density input. If no number is
entered the value will 0.000. Only values
larger than 0.100 will be used for calculation
to prevent divisions by 0.

') The field Density in / Analog shows the
current value of the analog density input.
pushing on it has no effect.

(') Density compensation will only take place,
if either dynamic or kinematic density
compensation is chosen by pushing on the
Density / Comp button repeatedly.
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Density in Density in
Comp Minimum Analog
Dynamic 0.000 0.847

Density Density in
Maximum
Man 2.000

Return Access to
] Temperatur EXIT
Menu Pagr.  Comp Page

Al2]3la]sfe
6l7]8]o]ofc

Minimum density for the input
will be divided by 1000

500 et

1]2]3]4]5C
6l7]8]o]of

Maximum density for the input
will be divided by 1000

2000 2

Density Density in Density in
(=2 ] il
o e e

Density Density in
Source Maximum
Manual in 2.000

Return Access to
] Temperatur EXIT
Menu Page  Comp Page
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Temperature compensation settings

0O

0O

Push on the Access to / Temperatur /
Comp Page button to open the temperature
compensation menu below.

The default page for temperature
compensation shows selections for
Temp / Comp and Temperatur / Display.

Pushing repeatedly on Temp / Comp cycles
through None, ASTM 341 and Equal Rate.

Pushing repeatedly on Temperatur / Display

cycles through Celsius, Fahrenheit and Kelvin.

This will only effect the display all entries for
calculations are required to be in Celsius.

ASTM 341 temperature compensation

0
0

When ASTM 341 temperature compensation
is chosen 3 extra buttons become active.

Pushing on TempComp / ASTM ‘A’ opens a
virtual keypad and a number with a minimum
of 4 digits can be entered. The number
automatically gets divided by 10000 to create
an ASTM ‘A’ value with 4 decimals.

1]2]3]a]sfC
6l7]8]ofofic

Min 4 digit ASTM “A’ gets divided by
10000 for 4 decimals

12345

EXIT

Page 32 of 79

Density
Source
Analag in

Density
Comp

Kinematic

Retu
10
Menu Page

Density in
Minimum
0.500

Density in
Maximum
2.000

Access (o
Temperatur
Comp Page

Temp
Comp
None

Retunto
Density
Comp Page

Temp
Comp
ASTM 3241

3

Return to
Density
Comp Page

Temp
Comp
ASTM 341

Temp
Target
15C

Return to
Density
Comp Page

Access to
Pressure

Comp Page

empComp
ASTM A’
10000

TempComp
ASTM ‘B’
1.000

Access o
Pressure
Comp Page

TempComp
ASTM A’
1.2345

TempComp
ASTM ‘B
1.000

Access o
Pressure

Comp Page

Analog
Density in
1.347

24])

Temperatur
Display
Celsius

emperatur
Display

Celsius

Temperatur
Display
Celslus
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(') Pushing on TempComp / ASTM ‘B’ opens a
virtual keypad and a number with a minimum
of 4 digits can be entered. The number
automatically gets divided by 10000 to create
an ASTM ‘B’ value with 4 decimals.

Temp
Comp
ASTM 341

Return to
Density
Comp Page

1]2]3]af5 |
6l7]8]ofolt

Temp

Comp
ASTM 341

Min 4 digit ASTM ‘B’ gets divided by
10000 for 4 decimals

9876

Temp

Target
Ll

BXIr

Return to
Density
Comp Page

Temp

Comp
ASTM 341

(') Pushing on the Temp / Target button opens
a virtual keypad and an integer number
can be input for the temperature target to
be compensated to.

1]213]4]5 e
6l7]8lojofc

Temp

Target
e

Return to
Density
Comp Page

Enter a temperature target in deg C
to compensate to

15

Temp
Comp

EXIT ASTM 341

Temp

Any integer number can be entered, however Tlaggg(
it is recommended for the target temperature
to be within 10 deg C of the current measured
temperature. The compensation curve is a
log/log curve and large temperature

differences can lead to large discrepancies.

Return to
Density
Comp Page

The default is 15 C.
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TempComp
ASTM A
1.22345

TempComp
ASTM ‘B’
1,000

Access o
Pressure
Comp Page

TempComp
ASTM ‘A’
L2345

TempComp
ASTM'B'
0.9876

Access to
Pressure
Comp Page

TempComp
ASTM ‘A’
1.2345

TempComp
ASTM 'B'
0.9876

AcCcess to
Pressure
Comp Page

TempComp
ASTM ‘A’
1.2345

TempComp
ASTM 'B'
0.9876

Access to
Pressure
Comp Page

Temperatur
Display

Celsius

Temperatur

Display
Celsius

Temperatur
Display

Celslus

Temperatur
Display

Celsius
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Calculation of ASTM 341 ‘A’ and ‘B’

O

The ASTM ‘A’ and ASTM ‘B’ numbers need to be calculated externally
of the transmitter.

(') To calculate the numbers, two pairs of viscosity / temperature

B <R<J<

correlations are required, example:

1) Viscosity 1109 cP Temperature 20 °C
2) Viscosity 750.6 cP Temperature 25 °C

A | B | ¢ | © |
1 ASTM 341
2
3 |V1mPas 1109.0[V2 mPa.s 750.6
4 [T1DegC 20.0|T2 Deg C 25.0
5 |T1DegK 293 16|T2 Deg K 298 16
6 |[ASTM ‘A 8.8328|ASTM ‘B’ 3.3842

[

8
9 ASTM ‘A’ ASTM ‘B’
10 8.8328 3.3842

Viscosity V1 is the viscosity at temperature T1
Viscosity V2 is the viscosity at temperature T2

For the ASTM 341 calculation the temperatures are converted to
Kelvin as shown in cells B5 and D6 (add 273.16)

The formulas in cell B6 and D6 are:

B6: ~LOG10(LOG10(B3+0.7))+(LOG10((LOG10(D3+0.7))/
(LOG10(B3+0.7)))/(LOG10(B5/D5)))*LOG10(B5)

D6: =(LOG10((LOG10(D3+0.7))/(LOG10(B3+0.7)))/(LOG10(B5/D5)))

ASTM ‘A’and ASTM ‘B’ Need to be entered as integer numbers in
the IRFTx and will be divided by 10,000:

88328 entered into the transmitter becomes 8.8328 internally

33842 entered into the transmitter becomes 3.3842 internally
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Equal Rate temperature compensation

0

0

When equal rate temperature compensation
is chosen 2 extra buttons buttons become
active.

Pushing on TempComp / Equal Rate opens a
virtual keypad and a number with a minimum

of 3 digits can be entered, however in most
cases the number will be 4 digits. The

number gets divided automatically by 1000 to

create an Equal Rate value with 3 decimals.
As shown in the example on the pictures

below 1025 becomes 1.025 as the equal rate.

A value larger than 1.000 will generate
higher viscosities for decreasing process
temperatures and lower viscosities for
increasing process temperatures.

A value smaller than 1.000 will generate
higher viscosities for increasing process
temperatures and lower viscosities

for decreasing process temperatures.

Pushing on the temperature target button
opens a virtual keypad and an integer
number can be input for the temperature
target to be compensated to.

Any integer number can be entered,
however it is recommended for the target
temperature to be close to the current
measured temperature. Large temperature
differences can lead to large discrepancies.

The default is 15 C.

Page 35 of 79

Temperatur
Display
Fahrenheit

Temp TempComp
Comp Equal Rate

qual Rate 1.000

Temperatur B~
Targ ‘

Return to
Density
Comp Page

Access o
Pressure
Comp Page

AHABHHC
6l7]8]ojolt

Enter an equal rate value. The value
will be divided by 1000

1025 ExT

Temperatur
Display
Fahrenheit

Temp TempComp

Comp Equal Rate
Equal Rate 1.025

Temperatur
Target
15C

Return to Access to
Density Pressure
Comp Page  Comp Page

1]2]3]4]5ke
617]8]9] 0]

Enter a temperature target in deg C
to compensate to

180 EXIT

Temp empComp
Comp Equal Rate
Etual Rate 1.025

Access to
Pressure

Comp Page

Temperatur
Display
Fahrenhert

Temperatur
Target
180C

Return to

Density
Comp Page
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The equal rate number is used to calculate the change in viscosity per
degree Celsius. It is calculated based on the following formula:

Vr=Ve* (1 +(Er/100)) A (Tc - T1)

Where:
Vr
Ve
Er
Tc
TT

Temperature compensated viscosity
Current measured viscosity

Equal Rate

Current measured temperature
Target temperature

Page 36 of 79



Pressure compensation settings

0O

ViscoTron IRFTx Manual

Temperatur
Display
Fahrenheit

Temp
Comp
Equal Rate

TempComp
Equal Rate

From the initial default density menu page push
1.025
Temperatur
Target

on the Access to / Temperatur / Comp Page

button to open the temperature
. Density
compensation menu. Source
‘ Manual In
m . Return to Access o
SOy ety Pressure
0N W corpPuse  comp Page
Return Access (o
o Temperatur EXIT

Subsequently push on the
Access to / Pressure / Comp Pa
to open the pressure
compensation menu below.

Menu Page  Comp Page

Pushing on Pressure / Comp repeatedly
will cycle through Off, Target, Rate and On. Pressure W Pressurein @ Pressure
Comp Minimum Value in
o 0 2580
Pressure in
Maximum
100
Return to Return
Temperatur 0]
Comp Page  Menu Page
When Pressure Comp Target is displayed; Pressure Wl Pressurein i Pressure
pushing on Enter / Target opens a Comp Minimum Value in
virtual keypad and an integer number.can Lo - 25.80
be input as a target for pressure Enter Pressure in
compensation. Target Maximum
1 100

Returnto Return
Temperatur w0
Comp Page  Menu Page

1]2]3]4]5)C
6l7]8lolof

Enter a target pressure to
compensate to

10

Pressure Pressure in Pressure
Comp Minimum Value in
Target 0 25.80
Enter Pressure in
Target Maximum

10 100

Return to Return
Temperatur o
Comp Page  Nenu Page

Page 37 of 79



ViscoTron IRFTx Manual

Y ) Whep Pressure Comp Rate is displayed; Pracsure W Pressurein B Preszure
pushing on Enter / Rate opens a virtual Comp Minimum value In
keypad and a number with a minimum of Rate 0 25.80
2 digits can be input as a rate for pressure
compensation. The number will be ol P;":sxsir‘::: """
automatically divided by 100 to provide a 1.00 100
rate with two decimals.

Return to Return
Temperatur 0]
Comp Page  Nienu Page

AHAHAH <
6l7]8]o]ofic

Pressure Pressure in Pressure
Comp Minimum Value in
Rate 0 25.80

Enter a compensation rate. Number
will be divided by 100

250 T

Enter Pressure in
Rate Maximum
250 100

Return to Return
Temperatur to
CompPage  Menu Page

() Pushing on Pressure in / Minimum opens a
virtual keypad and an integer number can Pressure In

be input as a minimum (equivalent to 4 mA) Mlmronum

for pressure compensation.
Enter Pressure in
Target Maximum
1 100
E B n B C Return to Return
Temperatur o
61718]9]o):

Comp Page  Menu Page

Enter a min pressure for the analog
input 4 mA equivalent

80 exr

Pressure Prassure in Pressure
Comp Minimum Value in
Rate 80 25.80

Enter Pressure in
Rate Maximum
2,50 100

Return to Return
Temperatur to
Comp Page  Menu Page
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(') Pushing on Pressure in / Maximum opens a Pressure [ Pressurein B Pressure

virtual keypad and an integer number can Comp Minimum value in
be input as a maximum (equivalent to 20 mA) N_Rate 80 25.80

Enter~._ | Pressure in
Rate Maximum
250 100

for pressure compensation.

1]2f3)a]5 )
6l7]8]o]of

Return to Return
Temperatur to
Comp Page  Menu Page

Enter a max pressure for the analog
input 20 mA equivalent

120 et

ressure Pressure In Pressure
Comp Minimum Value in
Rate 80 25.490

Emter Pressure in

Rate Maximum
2.50 120

Return to Return
Temperatur 0
Comp Page  Menu Page

() Pushing on Pressure / Comp until Pressure [ Pressurein M Pressure
Pressure / Comp / On is shown will engage Comp Minimum Value in
pressure compensation using the target, on 80 25,80
rate and analog input value based on the

. ; . Pressure in
minimum and maximum pressure settings for Maximum
the analog input to calculate a pressure 120

compensated viscosity.

Return to Return

Temperatur o
Comp Page  Menu Page

{') Pressure compensation is a linear
compensation and analog input
minimums and maximums are unit
independent. This compensation method
can be used for other compensation
parameters, which change viscosity linearly.

(') The pressure compensated viscosity is calculated using this formula:
Ve =Vc+ (Vc1* (Pt-Pc)*Ry)

Where:
Vp Pressure compensated viscosity
Vc  Current measured viscosity
Pr Pressure target
Pc  Current pressure
RL Linear rate
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Save to SD Card, Set Time, RS485
(') The menu provides access to saving files

on an intgrnal SD card, setting time for AnalogOut  AlarmRelay ~ Compen-
the real time clock and access to the MovingAvr VibraSet sation
RS485 interface DisplaySet ~ MenuBlock Settings
(') If the menu button is framed in red, a SD Card User Auto Zero
secondary access code is required to SetTime  Calibration  Auto Visco

RS485 Settings Adjustment

access the menu.

Return to Save to
Display EEPROM EXIT
Selection and EXIT

SD Card Settings

(') Pushing on SD Card / Info opens an Datalog W RTC Time
information page showing details of the Selection Show
SD card, if a card is inserted. If a SD card Measwrement Time
is not inserted an error message will be AutoDate W Save Data r—
displayed. File Name to File 2018-01-01

201B010Lcsv on 00:00:00

If a SD card is not inserted, the menu button e P
Save Data / to File changes to No / SD Card. - RS485 EXIT

Menu Page Settings

(') Save Data to File needs to be off, when
inserting or removing the SD card.

() Pushing on Datalog / Selection repeatedly N Datlog RTC Time
cycles through 5 selections: Each oL Lard Selection Show
Measurement, Each 15 sec Measurement, W Measwement Time
Each 60 sec Measurement, Factory TS and Auto Date Gave Data C—
FFT values. File Name YT | zo1s-01-01
() Measurement stores time, viscosity, i On 00:00:00

process temperature and housing feumte] Tikss
temperature in Celsius, resonance to RS485 EXIT
of the sensor, time for one analysis and Menu Page Settings

the current analysis number.

(') Factory TS stores raw values, averages of raw values, vibration counts
and the firmware version in addition to the above Measurement values.
This data is primarily for fault analysis.

(') FFT Values stores the raw values of the FFT analysis and is only for
trouble shooting and fault analysis.
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(') Pushing on the File Name button

repeatedly cycles through Auto Date SD Card s?&'ggn RTSCHEA'T“Q
and Stored file name. Info Wassurement Time
(') Auto Date uses the current date Auto Date

as a file name to store data to file File Name

provided the real time clock (RTC) ety

has been set. If the RTC has not Return to

been set Auto Date will start at to

19700101.csv. The date changes Menu Page Settings

daily from the RTC date onward.

(') Pressing on Auto Date opens a virtual keypad and a number with a
maximum of up to 8 digits can be input to generate a file name. The
csv extension is added automatically. If a new file name is not
desired, entered or cleared by pushing on ‘C’, a previously entered
file name will be preserved. Pushing on ‘E’ without entering a number
the system will return to a previously entered file name. If a number
has been entered the number will become the new file name after
pressing ‘E’.

Caalog RTC Tima
Selection Show
Fach
SErAm

HHHAOH <
OHBEB E

emzred
A Fh Name
Enter a number to use as file name LSS m.cov

acsvexension is added

12345678 [ =

Ac¢  Retumn to Acerss o
H 0 RS4RS

S¢ MewPie  Sewhas

The default for the Entered File Name is 00000000.csv.
If more than 8 digits are entered the Stored File Name will revert to
the default or preserved file name.

() Stored File Name uses the entered file name to store data to file. The
default file name 00000000.csv will be used, if a new file name has
not yet been entered.

Datalog RTC Time
SDme:rd Selection Change
to File / Off and Save Data / to File / Factory TS _§§ __Hour

On, provided a SD card is inserted. W

(') Pushing on the Save Data / to File
repeatedly cycles through Save Data /
: Save Data
If a SD card has not ben inserted the File Namg to File 14:59:14
button does not have any function. 201300010t o

Once Save Data / to File / On has Rgit:;?a;o EXIT
been qhosen, the Datalog / Selection Selection

data will be saved to the SD card . »

using the selected file name. If a Auto Date it Save Data Time

File Name to File 2018-01-01
2010101 .05V on 00:00:00

previous file name is being used
new data will be added to the

to RS485 EXIT
Menu Page Settings
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Real Time Clock Settings Datalog RTC Tine

(') Pushing on the RTC Time button repeatedly Show
cycles through Show Time, Change / Hour, L_———§—""" |} Time
Change / Minute, Change / Second, Auto Date

Change / Year, Change / Month, Change / Day. j§ File Name

A 3001.c5v

Only when Show / Time is selected are the Return to
time and date displayed in the field below. =
Menu Page Settings

(') After the RTC / Show / Time button has ; RTC Time
. Change
been pushed once Change Hour is displayed = ¢ S
and the field below changes to a yellow —
background with the hour highlighted in red. Auto Date
The red highlight indicates that the hour can ~ § File Name
now be changed by pushing on that yellow .
time display button. Return to Access o

0] R54485
Menu Page Settings

(') Avirtual keypad will open and a 1 or 2 digit

number for the current hour can be 7

entered. After pressing on ‘E’, the hour will E
appear in black and the minute will be To change hours enter a number in
displayed in red.

these formats

1 4 EXIT

() Using tr_\e same procedure by pu§hing on the Datalog RTC Time
yellow time display button, the minute value Selection Change
can be changed. Once the minutes have been e Minutes

input it cycles to seconds, year, month and Auto Date Save Data
day. After the day has been input the display File Name © File

changes to showing the time again. 20120001 £5v On
_ Returnta  Access to
(') The RTC Time button can be used at any o RS485 EXIT
time to jump to the next choice, if an entry is Menu Page Settings

not to be changed.

(') Pushing on the Access to RS485 Selection RTS(,:,(E :“ ¢
Settings button opens the selection . - Time

page for RS485 settings below. e e —

File Name ta File 201805-11

NZ01B010L csy an 14:36:25

Retuin to Access to
to RS485 EXIT
Menu Page Settings
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RS485 Settings

(') The top left button has no function.
Modbus is the only selection possible:

The Modbus setting allows retrieval of data
and setting of parameters per the ModBus
table in the appendix.

(') Pushing on the Modbus / Address opens a
keypad and a number between 1 and 247
can be input as a slave address.

1]2]3]4]5C
6)7]8jojof

Enter a number from 1to 247 for a
Maodbus slave address

yi EXIT

(') Pushing repeatedly on the Serial / Byte

Format button cycles through 8E1 and 801.

8E1 setting for 8 bits, even parity, 1 stop bit,
801 setting for 8 bits, odd parity, 1 stop bit,

>
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ModBus
RS485
Senal Apply new

Baud Rate RS485
9600 Parameters

Save to
EEPROM
and Exit

Return to
SD Card &
Time Page

e lotus
e
Senal Apply new

Baud Rate RS485
9600 Parameters

Save to
EEPROM
and Exit

Return to
SD Card &
Time Page

ModBus
Address

RS485
ModBus

Serlal
Baud Rate
9600 Parameters

Apply new
RS485

Return to
SD Card &
Time Page

Save to
EEPROM
and Exit

ModBus

Apply new
RS485
Parameters

Return to
SD Card &
Time Page

Save to
EEPROM
and Exit

Byte Format
BE1

EXIT

Byte Format
BE1

EXIT

Serial
Byte Format
8E1

EXIT

Serial

Byte Format

§El
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(') Pushing repeatedly on the Serial / Baud Rate

button cycles through 9600, 19200, 38400,
57600 and 115200 baud.

(') The Apply new / RS485 / Parameters button
requires to be pushed after all settings have
been chosen to apply them as new settings.
If the button is not pushed the new settings
will not be activated.

(') Pushing the Save to / EEPROM / and Exit
button saves the applied settings to
EEPROM, the settings are preserved and
become active again after a power failure or
restart.

Page 44 of 79

RS485
ModBus

Serial
Baud Rate

9600

Return to
SD Card &
Time Page

RS485
ModBus

L

Serfar~|

Baud Rate
9600

Return to
SD Card &
Time Page

RS4385
ModBus

Serial
Baud Rate

Retun: to
SD Card &
Time Page

ModBus Serial
Address Byte Format

22 §El

Apply new
RS485
Parameters

Save to
EEPROM
and Exit

ModBus Serial
Address Byte Format

22 §El

Apply new
RS485
Parameters

Save to
EEPROM
and Exit

ModBus Senal
Address Byte Format

22 8N2

Apply new
RS485
Parameters

Save lo
EEPROM EXIT
and Exit
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VT-IRFTx Calibration Functions

() Pushing on Configure / and Zero / Procedure

opens the display shown below. Viscosity W Viscosity M Viscosity
Trend Proc Temp @ Proc Temp

Mini Graph B HousTemp B ResGraph

Viscosity Viscosity [ Measured &
Resonance | Proc Temp [ Calculated

Staph Trend GraphJ§  Details
NG

Configure
W"S;;zm and Zera EXIT

Procedures

1J213]4]5 ke
617]8]9]0)-

To open additional pages enter the
required access code

EXIT

&

Accessing the configuration screens or the viscosity adjustment screens
requires access codes, which are shown in the calibration certificate.

Pushing on any number until the screen blinks will enter that number and
show it immediately in the bottom space.

Pushing C until the screen blinks clears the entire entered number.

S8 O

Pushing E until the screen blinks will enter the number into the system and
open the associated screen. If an invalid number has been entered the
screen returns to the previous display.

&

Pushing EXIT until the screen blinks will return to the previously displayed
viscosity display.
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Configuration procedures access

(') Aifter having entered the appropriate access code, the menu selection screen
below appears.

AnalogOut
MovingAvr
DisplaySet

SD Card
Set Time
RS485

Return to
Display

AlarmRelay
VibraSet
MenuBlock

User
Calibration
Settings

Save to
EEPROM

Compen-
sation
Settings

Auto Zero

Auto Visco
Adjustment

EXIT

Selection and EXIT

(') User/ Calibration / Settings

(') Access to calibration settings requires a special access code, which is
stated in the calibration sheet.

(') The menu provides access to multiple calibration pages.
(') Auto Zero / Auto Visco / Adjustment

(') Access to auto zero and auto viscosity procedures requires a special
access code, which is stated in the calibration sheet.

(') Returnto/ Display / Selection
(') Pushing on this button returns to the display selection screen.
(') Saveto/EEPROM //and Exit

(') Pushing on this button will save all current settings to EEPROM and exit to
the previous viscosity display screen.

) EXIT
(') Pushing on this button returns to the previous viscosity display screen.
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User Calibration Settings

(') The menu provides access to viscosity adjustment, calibration selection and
calibration settings. Additionally analysis functions are available. After pushing
on the User / Calibration / Settings button an calibration access code is required
to be entered on the keypad to open the first
page shown below on the right.

1]213]4]5fe
sl7]slojo

Customer calibration pages require a
security code

AnalogOut  AlarmRelay Compen-
MovingAvr VibraSet sation
Disp'aySet  MenuBlock Settings

SD Card User Auto Zero
Set Time Calibration  Auto Visco
RS485 Settings Adjustment

Return to Save to
Display EEPROM EXIT

EXIT Selection and EXIT

Viscosity Adjustment and Correction

() Pushing the Viscosity / Adjustment butto A‘;‘ig‘t’::gt SQ‘R’::':"’" Ca&":c‘:’“
;i%eﬁzglyafycles through None, Auto Set ’N S 1.000 Daasy
ual.
. i Manua Calibratia
(') None is the default and no Cmm se:)"sel ! Moft?el "
adjustments to the measured or OFfset 0.00 Hybrid Spin
calculated viscosity are made.
) Return To User 1 Display
(') Autoset will use values generated o 0y HIT S Calibration

during an auto zero or auto visco Menu Page  Menu Page Curve
procedure (see the button above).

') Manual will use the values entered
via the Set Manual Ratio and
Set Manual Offset buttons.

(') Pushing the Viscosity / Correction button

repeatedly cycles through Offset, Ratio Viscosity W Set Manual g Calibration
and Ratio+Offs Adjustment Ratio Source

' None 1.000 User 1
(') Offset uses a zero correction from "

Viscosity W Set Manual J§ Calibration
auto §et or thg man.ual offset entry Cortectio Offset Model
to adjust the viscosity. Offset 0.00 Hybrid Spin

() Ratio r_ecalculates f[he viscos_ity using Return To User 1 Display
the ratio created with Auto Visco o (LA Sl Calibration
Adjustment or the manually entered Menu Page  Menu Page Curve
Ratio.

{') Ratio+Offs first recalculates the
viscosity using the selected ratio and
thereafter applies the associated offset
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Calibration Source and Model

(') Pushing the Calibration / Source button viscosity [ Set Manual M Calibration
repeatedly cycles through User 1, 2, 3 and Adjustment Ratio Source
Factory None 1.000 User 1l
(') User 1, 2 and 3 apply user generated Viscosity W Set Manual J§ Calibration

calibration curves for the viscosity Correction | Offset Model

. Offset 0.00 Hybnrd Spin
calculation. The three user curves a F

operate completely independent of each Return To User 1 Display
other but are all applied to the same lo Temperatur gL ETL)
sensor. Thus the set resonant frequency [kt SORLCTLE Curve

is the same for all user generated
calibration curves.

(') Factory applies calibration curves
generated at the factory for the viscosity
calculation. They cannot be changed by
the user.

(') Pushing the Calibration / Model button
repeatedly cycles through through multiple Viscosity W Set Manual @ Calibration
calibration models. The number of models Adjustment Ratio Source
. . . None 1.000 User 1
is dependent on the number of calibration
points and the calibration source. The yisco Calibration

available models are: FFT MV, linear spline, Correction Model
0.00

hybrid spline, cubic spline, hyperbolic and Hyurid Spin

rational model. Return To User 1 Display
(') FFT MV is the raw measurement signal o Tomperaiy wéﬂf,:o"

derived from the Fast Fourier Transfer Mo froe] [[Meniigage
method. It is not converted in any manner.

OFfset

(') Linear Spline applies a linear interpolation between all available calibration
points. The minimum number of calibration points is 2.

(') Hybrid Spline applies a linear interpolation between the first and second
calibration point. Interpolation between any other two calibration points is
done using the cubic spline method. This allows using fewer calibration
points than usually required for a cubic spline and prevents erroneous
values near zero. A minimum of 3 calibration points are required.

(') Cubic Spline applies an interpolation between any two points using the
cubic spline method. A minimum of 3 calibration points are required. Using
more than 3 calibration points provides better accuracy often enables a
much smoother cubic spline curve.

(') Hyperbolic decline interpolation is only available with a factory calibration.
It often provides a nice fit and can often be used with only a few calibration
points.

(') Rational model interpolation is only available with a factory calibration. It is
an alternative model used with factory calibration, if the hyperbolic decline
model does not provide a good fit.
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(') Pushing the Display / Calibration button Viscoslty | Set Manual B Callbration

shows the calibration curve for the selected Adjustment Ratio Source
calibration source. None 1.000 User 1

Viscosity W Set Manual |§ Calibration
Cotrection Offset Model
: 0.00 Hybrid Spin

(') For a factory calibration all entered
calibration points will be displayed.

(') For user calibration all consecutively

smaller FFT MV calibration points will be Return To bser Display
displayed. L 1Lyl ET e Calibration
Menu Page  Menu Page Curve

Wee FET MY
| | 10 2190778
I | X EESED
N BRIH
W 78110

3
L | 50 1998675
e S § RS2
5
1

s =S | ol ', [T W" -V' e |
@500 {Facwory Spline Viscosives at 1) inw sl
v

| 70 1284425

80 1082200

| %0 T’

-} 1300 7750
!
Y, |

0.00 L )
477750 FFT Mcasurement Yalue

cuvecreckl ST
rl | oniof

User 3 Calibration Points
EET MY Viscosity

3500000 0.0

REL T 0.3

321304 3.0

J0BES 1.2

2303003
AN
LB67 4
1695566
1410777
107447

SN Wi nl e

£
—

|
51 l
0 |

it T e P AT RNORE, 15y,
107447 FFT Measurement Value 3500000

Cubic _ | Lincar
Spline '} Spline &
On/ oM On! Ol
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Process Temperature correction viscosity [ Set Manual [l Calibration

(') Pushing the Access to / Temperatur / Adjustment Ratio Source
Menu Page button opens the menu page coll. S SHEL
shown below. viscosity W Set Manual Jj§ Calibration

Correction Dffset Model
Offset 0.00 Hybrid Spin

Retuis To User 3 Display
0] LCL S Calibration
Menu Page  Menu Page Curve

{') Pushing the ProcTemp / Adder / in Celsius ProcTemp W HousTemp [| Viscosity

button opens the keypad and a number Adder Adder Cut OH
can be entered. The number will be divided in Celsius in Celsius 0.50
by 10 to provide a positive process —
temperature correction with 1 decimal. PracTemp | HousTemp § Calibration

Subtractor Subtractor and Zero
in Celsius in Celsius Information

Return to Access to
Yisco Adj  Resonance EXIT

1]2]3]a]s5fC
sl7]slolof:

&Calselect & Analysis

Entered number gets divided by 10
for process temp adder

6 EXIT

() Pushing the ProcTemp / Subtractor / in Celsius I procTemp W HousTemp J Viscosity

button opens the keypad and a number Adder Adder Cut Off
can be entered. The number will be divided inCelsius | in Celsius 0.50
by -10 to provide a pegat!ve process ProoTesm [l HoasTesp || Calibuation
temperature correction with 1 decimal. subtractor W Subtractor B and zero

in Celsius in Celsius Information

To User 3 To User 3
Visco Adj Resonance EXIT
&CalSelect & Analysis

1]2]3]4]50C
6l7]8jolof

Entered number gets divided by -10
for proc temp subtractor

3 EXIT

(') The last temperature correction entry will take precedence.
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Housing Temperature correction

(') Pushing the HousTemp / Adder / in Celsius
button opens the keypad and a number
can be entered. The number will be divided
by 10 to provide a positive correction with
1 decimal.

1]2]3)4]5 ke
6]7]8jo]of:

Entered number gets divided by 10
for housing temp adder

4 EXIT

(') Pushing the HousTemp / Subtractor / in Celsius
button opens the keypad and a number
can be entered. The number will be divided
by -10 to provide a negative correction with
1 decimal.

1]2]304]50C
6l7]8jolol

Entered number gets divided by -10
for hous temp subtractor

2 EXIT

ProcTemp
Adder

TAY.H 50

ProcTemp
Subtractor
in Celsius

To User 3
Visco Adj
aCalSelect

ProcTemp
Adder
in Celsius

Subtractor
in Celsius

To User 3
Visco Adj
aCalSelect

(') The last temperature correction entry will take precedence.
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HousTemp
Adder
in Celsius

HousTemp
Subtractor
in Celsius

To User 3
Resonance
& Analysis

HousTemp
Adder
in Celsius

HousTemp
Subtractor
in Celsius

To User 3
Resonance
& Analysis

Viscosity
Cuton
0.50

Calibration
and Zero
Information

EXIT

Viscosity
Cutoft
0.50

Calibration
and Zero
Information

EXIT
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Viscosity Cut Off

(') Pushing the Viscosity / Cut Off button
opens the keypad and a number can be
entered. The number gets divided by 100
to create a low viscosity cut off with
2 decimals. Any viscosity smaller than the
viscosity cut off will be forced to zero to
prevent small variations near zero.

Calibration and Zero Information

(') Pushing the Calibration / and Zero /
Information button opens a display with
relevant calibration and adjustment
information.

Viscosity
Cut Oft
0.50

ProcTemp
Adder

i Celsi

ProcTemp

Subtractor

HousTemp
) hdde_r
1 Ce

HousTemp
Subtractor
in Celsius

Calibration
and Zero
in Celsius Information
To User 3
Visco Adj
&CalSelect

To User 3
Resonance
& Analysis

1]2]34]50C
6l7]8jo]of

Number gets divided by 100 for a low
viscosity cut off

o0

ProcTemp
Adder
.'" elsius 0.50
ProcTemp m Calibration
Subtractor Subtractor and Zero
in Celsius in Celsius Information

To User 3 To User 3
Visco Adj Resonance
&CalSelect & Analysis

EXIT

EXIT

HousTemp
Adder
in Celsius

Viscosity

EXIT

User Calibration Curve Details

Calibration Pair

1 3500000 0.00
2 3179755 1.00
3 2567070 7.00

Calibration Pair
61281224 368
71078619 654
8866264 1464

4 7143133 25.00 9581088 7600

9 1718106 91.00 10477750

Zero Offset

0.00
Manual Zero Offset

0.00

1.000
1.000

285008

Viscosity Ratio

Manual Viscosity Ratio

Proc Temp Correction Hous Temp Correction

f1 “»
.

0.6
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Access to resonance and Analysis
(') Pushing the Access to / Resonance /

& Analysis button opens the next page. ProcTemp J HousTemp Q Viscosity
The page includes resonance settings, _ Adder ~ Adder Cutoff
sample limits, bin width settings, a in Celsius @ in Celsius 0.50
dynam_lc EFT display, sensor.and vibration ProcTemp [ HousTemp J Calibration
analysis display and an amplitude decay subtractor W Subtractor B and Zero
time analysis display as shown below for plsius in Celsius J Information
factory and user calibration selected. The

. . . To User 2 TaUser2
display pages are accessible with user or ViscoAd]  Resonance EXIT
factory calibration selected. The resonance, &CalSelect & Analysis

sample limit and bin width settings are only
accessible with user calibration selected.

Resonance § Bin\Window Sample
- 316 L. Width Limit / Time
330 / 385 5125H2 2(1190

Dynamic Sensor & Amplitude
FFT Vibration || Decay Time
Display Analysis Analysis

Resanance § Bin\Window Sample
- 316 Width Limit / Time
338 J 291 525 H2 21190

Dynamic Sensor & Amplitude
FFT Vibration || Decay Time
Display Analysis Analysis

To User 2 To User 2

Temperatur  Yisco Cal EXIT
Menu Page  Menu Page

ToFactory  To Factory

Temperatur  Calibration EXIT
Menu Page Graph

User resonance and analysis page Factory resonance and
analysis page
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Resonance, Sample Limit and Bin Width settings

0

0

Pushing the Resonance button opens the Resanance N Bin\Window Sample
keypad and a known sensor resonance e 376 Width Limit ) Time
can be entered. The sensor resonance to 338 J 391 5125H2 21190
be input_ in Hz ghould be fror_n the sensor Dynamic Sensor& || Amplitude
resonating in air and at ambient temperature. FET vibration
Display Anal ysis Analysis

If the sensor resonance is not known refer to
the Sensor & Vibration Analysis to analyze the
sensor resonance.

After the resonance of the sensor has been

To User 2 To User 2
Temperatur  Yisco Cal EXIT
Menu Page  Menu Page

input press on E, the entered resonance will E E n B C
be shown just below the name Resonance

and the minimum and maximum limits for E ﬂ u m E
the sensor will be calculated and shown

below the resonance. Entered number matching the

Pushing the Bin Width / Window button

sensor resonance peak

376 o

repeatedly will cycle through 12 choices Resonance § BinWindow §  Sample

from a minimum of 1 Hz bin width and 'gggjiboqvl“ 5W|dﬂ1 il
. . . 338 | 36 | 25 H2 21190

3 Hz window width to a maximum of

10 Hz bin width and 30 Hz window width. Dynamic Sensor & Amplitude

The default is 8 Hz bin width and 24 Hz FFT Vibration

window width. Larger bin width take less Oisplay Jf Analysis J Analysis

time to be analyzed. ToUser2  To User2

(') Bin width are combined with the following Temperstur  Visco Col EXIT

0

Menu Page  Menu Page

window width choices: 1 /3 Hz, 1 /5 Hz,
1/9Hz,1/15Hz,2/6 Hz, 2/10 Hz,
2/14Hz,4/12Hz,4/20Hz,5/ 15 Hz,
5/25Hz,8/24 Hz and 10 / 30 Hz.

With increasing viscosity the resonance peak amplitude becomes smaller
and the window widens as illustrated in the examples below.
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Simulated typical FFT response in Simulated typical response in high
air viscosity
Dependent on the on the bin width and window width chosen more or less
of the side bins will be taken into account for the measurement. For a
typical setting of 5 Hz bin width with 25 Hz window width the peak (largest)
bin plus 2 bins on each side will be used for the measurement signal. For
a setting of 8 Hz bin width and 24 Hz window width the peak (largest) bin
plus 1 bin on each side will be used for the measurement signal.

(') The setting also depends on external influences like vibration and other
interference. A clean signal will always provide the best measurement

experience.

(') Pushing the Sample / Limit / Time button Resonanee Sample
repeatedly will cycle thorough multiple —— it Limit / Time
choices for the sample limit dependent on 338 J 391 2(1190
the bin width setting. o Sensord || Ampitude
(') The first (left) red number indicates FFT vibration

how many consecutive samples are Display Anal ysis Analysis
being taken from the decaying resonance JEEOSTIS SR EREONTrew

response. A faster analysis allows Temperatur  Visco Cal EXIT
more samples of the decaying signal Menu Page  Menu Page

to be taken.

(') The second (right) red number is the total time taken for creating the
resonance response and the analysis of the consecutive samples (left
number). The time response is created by the number of samples taken
and cannot be changed, the system dynamically returns the time used for
each measurement.
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Dynamic FFT Display and Analysis functions

Dynamic FFT Display

(') Pushing the Dynamic / FFT / Display opens
a window to show the current FFT response
during measurement. If multiple samples
from a single measurement are analyzed,
the increasing total FFT signal can be
observed. The measurement continues and
is not interrupted by this display.
Vlscosuy 0.0 Temp 1: h

1
5 i Mk e WA IS AW EN

Vlscoslly 0.0

Sample
Limit / Time
2 (1190

Amplitude
Decay Time
Analysis

EXIT

Resanance § BinAVindow
- 316 Width
338 ) 291 5 (25 H2
Dynamic Sensor &
FFT Vibration
Display Analysis

To User 2 To User 2

Temperatur  Yisco Cal
Menu Page  Menu Page

Temp !

[ “\< L] hml?u o MiMee N !_g!

The screenshots show

Vlscosuy 0.0 Temp 1

d A
l N ISR Maow b"u!l! LA 1

the increasing FFT measurement

signal when multiple samples are taken, using the

decaying resonance response.

Graphical FFT display height adjustment

(') The default height of the FFT display is set
to full height for a single sample, when the
sensor is resonating in air. If a calibration
curve is created in which multiple samples
are taken, push in the bottom left corner of
the display and hold until the last sample
has been calculated, i.e. for one full cycle,
when the sensor is resonating in air. The
system will automatically recalculate the
height of the display to fit the maximum
height and apply the ratio for the height to all
other displays.

(') The information is independently stored for

WSCO

50 Wz

Sity 541.6 Temp ‘
VRO W b aads
B« He Wisdow: 1D He WY X1 AV INBH

Pasd it bes or the lover et
soRen gkl e gepl adinde
© nainur hecht

Tk apusvmerrwl | gsc de
ypled Ot cpounr
BN ORIy

-
U

each calibration curve.

(') Perform a Save to EEPROM procedure to preserve the display height
information in case of a power cycle restart.
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FFT analysis for sensor resonance and external vibration

(') Pushing the Sensor & / Vibration / Analysis Resonance [| BinWindow ]  Sample

button opens the windows below. T Width L1 Tene
338 ) 391 5(25H2 2(1190

FFT Spectrum Analysis is only for . 3;?,:?'3 gcnz:tﬁ?:!
analysis of resonance and vibration. - :
Viscosity measurement results Anelysis Analysis

willl he updated.

Do you want ta proceed?

To User 2 To User 2
Temperatur  Yisco Cal EXIT
Menu Page  Menu Page

Return to
Resonance
Menu Page

Pushing on Yes opens the analysis window below. Analysis happens at a rapid
rate, which is faster than the measurement. The faster rate allows occasional

interference to be analyzed.

0 Hz BW 16 | Peak 128 Hz | 334342 PV 1024 Hz

The above window is showing all frequencies between 0 and 1024 Hz divided
into 16 Hz bin width (BW). The sensor peak is at 128 Hz with a peak value of
334342. The graphical display is automatically adjusted for maximum height. It
is therefore important to note the signal strength, so it can be compared to other

signals, which may also create peaks.
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There is a potentially interfering signal at about 272 Hz, however it is about
about a quarter to a third of the measurement peak and about 144 Hz away
from it. The standard measurement settings are a bin width (BW) between 4
and 8 Hz with only 1 side peak on either side added to the measurement result.
Thus there will be no influence on the measurement from the potentially
interfering signal shown above.

Interfering signals closer to resonant frequency of the sensor can have a large
influence on the measurement, especially if the interfering signal has a similar
measurement value as the sensor. Even smaller values very close to the
resonant frequency of the sensor can have a large influence. Any external
vibration or other interference having such influence should be mitigated or
eliminated. To identify sources of interference other measurement instruments
may be required.
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Amplitude decay time analysis (oscilloscope function)

(') Pushing the Amplitude / Decay Time / Analysis
button opens the window on the right.

Resonance [ BinAvindow I  Sample
o276 . 0 Width W Limit ! Time
18 ) 391 | sr2sme \2(1100
Dynamic Sensor & Amplitude
FFT Vibration || Decay Time
Display Analysis

Amplitude Decay Time Analysis is only for
analysis of the decaying resonance
respanse of the sensar.
Viscosity measurement results
will be updated.

Do you want to proceed?

To User 2 To User 2

Temperatur  Yisco Cal EXIT
Menu Page  Menu Page

Return to

Pushing on Yes opens the analysis window below. Only a single resonance
response is generated.

539 ADIDIV|

In this instance the response decays from more than 4 divisions to a little more
than one division within about 240 msec, as shown in the left picture. The right
picture is a zoomed version of the same signal. The signal is being expanded
by repeatedly pushing on the far left button. The second button from the left
allows to shift the display to a different time of the signal by repeatedly pushing
the button. The third button from the left shifts the amplitude up, down and back
to the centre to better observe clipping of the sinusoidal wave. The fourth button
from the left generates a new curve. The numbers in the first and second button
show the total time of the display and the start and end time of the current
picture. The numbers in the top right provide information for the amplitude and
time per division.

The picture on the right the expanded curve from 640 to 960
msec. Since there is basically no change in overall amplitude
size, that part is not worth it to analyze. The determination of
the viscosity would in this case happen within the first 240 to
320 msec. The analysis time is dependent on the type of se

The picture on the right shows a sensor with a very short . .,, il
resonance time of about 160 msec. iy ..,“p 5’4 RV
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Access to Viscosity Calibration Menu Page

(') Pushing the Access to / Visco Cal / Menu Page
opens the page shown below.
Important: Prior to attempting any calibration
the resonance, bin and window width and
sample limits need to be established.
Those parameters influence the calibration,
therefore subsequent changes would make any
previous calibration void.

To User 2

Temperatur
Menu Page

Pushing the Sensor / Settling / Time button
repeatedly cycles through 10 coil
engagement times from 500 msec to 5,000
msec. Larger and heavier measurement bulbs
measuring low viscosity require longer times
to settle due to a larger inertia of the sensor,
smaller and lighter bulbs for higher viscosities
require correspondingly less time.

+/- Change % provides a guide for the time
required. A +/- change % of less than 10%
works well with a moving average of 16,

Sensar
Settling
Time 750

ST Rb A

2710087

w-Corgeln®

1.01

Tiwe e b =ar e
To User 1
Resonance

& Analysis

Width

Resanance § Bin\Vindow
- 3?5 v

238 ) 391
%

5125H2

Sensor &
Yibration

To User 2
Yisco Cal
Menu Page

Number of
Calibration
Paints &

o FET Vdie

2693500

WE ST e T2

31717
1¥ samnide
To User 1
Calibration
Graph

Sample
Limit ! Time
2 (1190

Amplitude
Decay Time
Analysis

EXIT

CalibratPn
3018
HghCnsPnt 5

SaveFFTNY
& Enter

Viscosity

Save to
EEPRONM
and Exit

longer settling times may not require any averaging at all. A typical standard

settling time for many sensors is 750 msec.

Pushing the Number of / Calibration / Points
button repeatedly cycles from 2 to 10 and
then repeats. The selected number indicates
the maximum points to be used to establish a
calibration curve. The minimum number of
points is 2, the maximum number of points

is 10.

Settling
Time 750
EELRA A 114 L B

2710087

s Curgelin®

1.01

T et = e
To User 1
Resonance

& Analysis

Pushing the CalibratPnt button cycles
through all available calibration points.
Select a calibration point to be calibrated
prior to pushing on the Sav FFTMV / & Enter
/ Viscosity button.

S 3 [ L B

2710087

w-Corgein®

1.01
T 4 U RS RA TH
To User 1
Resonance

& Analysis

All calibration points need to be in consecutive
order. The value at HghCnsPnt indicates the
highest calibration point in consecutive order.
As an example: If the FFT MV value, which

Number of
Calibration
Paints &

fawws FET Vdan

2693500

Ve ¢ wdie

31717
1¥ rsexmnde
To User 1
Calibration
Graph

Number of

D nan

vz FET Ve

2693500

Ve wde

31717
1% semrie
To User 1
Calibration
Graph

CalibratPn
3o0f8
HghCrnsPnt 5

SaveFFTNY
& Enter
Viscosity

Save to
EEPROM
and Exit

CalibratPnt
3018
HghCrsPnt 5

FTMY

SaveF
& Enter
Viscosity

Save to
EEPROM
and Exit

declines with increasing viscosities, does not decline or has an equal value to

the prior one, the required consecutive order is not established. If a calibration
has not yet been done, the highest calibration point in consecutive order would
be 1!
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Wait until the FFT MV in the centre left is reasonably stable and then push on
Save FFTMV / & Enter / Viscosity. The FFT MV value will be transferred to the
virtual keypad and can be accepted by pushing on E on the keypad. A different
FFT MV value can be entered simply by entering it via the number keypad prior
to pushing on E. After the FFT MV value has been entered, a value for the
viscosity needs to be entered. The entered value will be divided by 100 to
establish a value with two decimals, thus a viscosity of 13.2 needs to be entered
as 1320, which results in an entered viscosity of 13.20. If a calibration has
already been entered for any point, it will be shown in the centre right, when it is
selected with the CalibratPnt button. Any user calibration point can be over
written.

The bottom line of the centre row shows the time left before a timeout occurs.
Every time a button in the top row is pushed the time will be reset to 5 minutes.

Pushing the Calibration / Curve / Graph button

Sensor Number of | User CalPnt
opens the page shown below and the graph Settling Calibration 2ofk
shows the calibration curve for the selected Time 1250 Points 5 HgkCasdht 10
number of points.

SETANY LN . TN

503157 15 Sav FFTMV
H l.'!:.;u". HIAG TS & Enter
2.56 .00 Viscosity

Truv dear ATy

User 2 Calibration Points

To User 2 ToUser2 Save to
Resonance  Calibration EEPROM
& Analysis Graph and EXIT

107447 FFT Measmmn Valuc T o0 Cuble

Calbramn Cubi: y » ] Ao e
A Spene i 0 w=Us G
Cune Check 8 On’ O On e 4K

User 2 Cahbmlon Points

Vigo oy

0.00 -
107447  FFT Measurement Value 3500041

0.00 ol :
107447  FFT Mmumr'&wue 3500000

Pushing repeatedly on the left most button of the calibration curve graph will
cycle through the three displays shown above. The top picture has all extra
information removed to provide a graph without any interference. The second
picture shows the calibration curve with the entered calibration points. The third
shows evenly spaced FFT MV values at 10% apart and calculates the
associated viscosities for the those values. This provides a check to see that all
values are in consecutive order and above zero. Values below zero can happen
with a cubic spline calculation, when the viscosities are close to zero. In such a
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case utilizing the hybrid spline overcomes that problem in all cases.

The three buttons to the right offer the possibility to turn the graphical display of

the linear, cubic and hybrid spline on or off.

Pushing in the area above the buttons returns to the previous display.

Pushing the save to / EEPROM / and Exit

button saves the entered data into EEProm,
the system will then start up with the saved
settings in case of a power failure or restart.
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Viscosity adjustment

(') Pushing on the Auto Zero / Auto Visco / AnalogOut AlarmRelay | Compen-
Adjustment button provides access to MovingAvr VibraSet sation
viscosity adjustments. The menu provides DisplaySet  MenuBlock Settings
access to three viscosity adjustments, auto zero SR T A5
auto viscosity and auto zero post auto viscosity. bR SRR e
Once the auto adjustments have been generate@ =TT cciings  Adjustment
they have to be applied in the calibration sectio

to take effect. Return to Save to
Display EEPROM EXIT

Selection and EXIT

(') Pushing the Adjust / to Zero / in Air button
opens the page below showing the progress

To adjust to zera the
of the of auto zero. sensor must be clean

and resonating in air

Time to saving User 2 Zero Ofisel

To adjust to a viscosity

sensor must be in fluid

of a known viscosity

at constant temperature

To adjust (o zero after
Mulstg viscosity ad#uslmcnl
Zero In Alr EEPrHEnY must be clean
CUCR'SG T and resonating in air

Moving average AVR Index  Max % Deviation

3236744 59/64 6.12

Rawr Viscosity Zuro Offset

2.81 2.381

{') The seconds shown in red is the remaining time until the zero offset is
applied. The time is based on the required averaging time to cycle through
the array at least two times and is chosen automatically based on the user
selected averaging.

(') Moving average > Raw FFT measurement

(') AVR Index > Showing the current index of the average being updated on
the left and the size of the array on the right.

) Max % deviation > Deviation between the largest and smallest FFT
measurement in the array expressed in percent.

(') Raw Viscosity > Viscosity measurement calculated from the FFT average
using the calibration curve. No compensation functions are applied.

(') Zero offset > The offset number to be applied to zero the system.

(') Atfter the averaging time has expired the screen [IECEIZIRTIE R Adjust Into
on the right is shown. Gulibration Pair Calibration Pair
1 000 0, 6 2702 26.86

() The screen provides information about — FAEESEEEIEEIS 2383674 52.49
the currently selected calibration curve. ) 1197 ?87“
all viscosity related numbers are 2 1447 559
linked to this calibration curve. : 3 Auto Viscosity Ratio

o . 4.34 1.000
(') Calibration Pair > Shows the entered Manual Zero Offsct  Manual Viscosity Ratic

calibration pairs for the selected 0.00 , 1.000

calibration curve. If any calibration points SR R e
have not been entered the field will be
empty or show zero.
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Auto Zero Offset > The offset viscosity generated during this procedure.
Auto Viscosity Ratio > A ratio to correct the viscosity to a known viscosity.

Manual Zero Offset > An offset viscosity manually entered in the
calibration section.

Manual Viscosity Ratio > A manually entered ratio to correct viscosity
entered in the calibration section.

Proc Temp Correction > A manually entered temperature offset entered in
the calibration section.

Hous Temp Correction > A manually entered temperature offset entered in
the calibration section.

S 98 98 98 9888

Pushing on the screen returns to the viscosity adjustment menu, where
the auto or manual adjustments can be selected. For zero offset
adjustment select Viscosity Correction Offset.

{') The system returns to the previously used viscosity display after a time
out.

Pushing the Adjust / to a known / Viscosity

To adjust to zera the

button opens th.e keypad page below. Enter sensor must be clean
a known viscosity for the fluid currently and resonating in air
be!ng measured. The systgm WI!| calculate a To adjust to a viscosity
ratio based on measured viscosity and the sensor must be in fluid
entered known viscosity to correct to the of a knowin viscosity

at constant temperature

known viscosity.

1]213]4a]5 ke
6l7]8lo]o]i:

To adjust (o zero after
Muftz viscosity adjustment
Zero In Alr sensar must be clean

CUCRSNTN  and resonating in air

Time to saving User 2 Visco Ratio

Entered a viscosity with two decimals,
it gets divided by 100

6250 et

Moving avera (. AVR Index Max 9% Daviation

2051099 50/64 5.68

Ra V:c Vi ity Ra

) Once the number has been entered the R o =
screen shown on the right will open. 5 1 52

(') The seconds shown in red is the
remaining time until the ratio is applied. The time is based on the required
averaging time to cycle through the array at least two times and is chosen
automatically based on the user selected averaging.

{') Moving average > Raw FFT measurement

(') AVR Index > Showing the current index of the average being updated on
the left and the size of the array on the right.

(') Max % deviation > Deviation between the largest and smallest FFT
measurement in the array expressed in percent.

(') Raw Viscosity > Viscosity measurement calculated from the FFT average
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using the calibration curve. No compensation functions are applied.

(') Viscosity Ratio > The ratio to be applied to adjust the system to a known
viscosity by dividing the measured viscosity by the ratio.

(') Aifter the time has expired the screen on the User J Calibration and Adjust Info
right is shown. Calibration Pair Calibration Puair
1 3500000 0.00 6’?:0"?@? 26.86
() The screen provides information about SRl Ee s <INy xS LTIy FL

the currently selected calibration curve. :: %7252;; ;gg gif‘ﬁ_?gg ;’3'700

all viscosity related numbers are S5 2908809 14.48 10107447 559
linked to this calibration curve. mzw Offse: ?%ﬂﬂhy Ratio

(') Calibration Pair > Shows the entered Manual Zero Offset  Manual Viscosity Ratio
calibration pairs for the selected €.00 1.000 _
calibration curve. If any calibration points f””‘"" Gamecton Hous Temp Commection
have not been entered the field will be -
empty or show zero.

(') Auto Zero Offset > An offset viscosity generated during auto zero.

(') Auto Viscosity Ratio > The ratio to correct the viscosity to a known
viscosity during this procedure.

(') Manual Zero Offset > An offset viscosity manually entered in the
calibration section.

(') Manual Viscosity Ratio > A manually entered ratio to correct viscosity
entered in the calibration section.

(') Proc Temp Correction > A manually entered temperature offset entered in
the calibration section.

(') Hous Temp Correction > A manually entered temperature offset entered in
the calibration section.

(') Pushing on the screen returns to the viscosity adjustment menu, where

the auto or manual adjustments can be selected. For ratio adjustment
select Viscosity Correction Ratio.

(') The system returns to the previously used viscosity display after a time
out.

() Pushing the Adjust to / Zero in Air / after V-Adj

button opens the page below. The system will To adjust to zera the

calculate an offset, which may still be remaining sensor must be clean
after the ratio has been applied. and resonating in ar

Timeto saving User 3 Ratio Zero

To adjust to a viscosity
sensor must be in fluid
of a known viscosity

at constant temperature

To adjust (o zero after
Adjust to viscosity dd#ublmcnl

FOALETE  consar must be clean

° AVRIndex Max % Deviatien CUCIR'SN N and resonating in air

314140 51/64 5.02
Viscosity Ratio Zero Offsel
159 3.32

(') The seconds shown in red is the remaining time until the ratio is applied.
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The time is based on the required averaging time to cycle through the
array at least two times and is chosen automatically based on the user
selected averaging.

Moving average > Raw FFT measurement

AVR Index > Showing the current index of the average being updated on
the left and the size of the array on the right.

Max % deviation > Deviation between the largest and smallest FFT
measurement in the array expressed in percent.

Viscosity Ratio > The ratio currently being applied to calculate the
viscosity.

S 98 9 99

Zero Offset > The offset still remaining from the currently calculated
viscosity.

() After the time has expired the screen on the User 3 Calibration and Adjust Info
right is shown. Calibration Peair Cafibration Pair
1 3500000 0.00 6 2702992 26.86
() The screen provides information about [l ee s <INy S LT LR AL

the currently selected calibration curve. :: %7252;; ;gg gif‘ﬁ_?gg ;’3'700

all viscosity related numbers are S5 2908809 14.48 10107447 559
linked to this calibration curve. mzw Offse: ?%ﬂﬂhy Ratio

(') Calibration Pair > Shows the entered Manual Zero Offset  Manual Viscosity Ratio
calibration pairs for the selected €.00 1.000

Pro: Temp Correction Hous Temp Correction

s
Vel

calibration curve. If any calibration points
have not been entered the field will be
empty or show zero.

Auto Zero Offset > The offset viscosity generated after viscosity ratio has
been applied.

Auto Viscosity Ratio > The ratio used to correct the viscosity for this
procedure.

Manual Zero Offset > An offset viscosity manually entered in the
calibration section.

Manual Viscosity Ratio > A manually entered ratio to correct viscosity
entered in the calibration section.

Proc Temp Correction > A manually entered temperature offset entered in
the calibration section.

Hous Temp Correction > A manually entered temperature offset entered in
the calibration section.

S 98 8 98 98 S S

Pushing on the screen returns to the viscosity adjustment menu, where
the auto or manual adjustments can be selected. For zero after viscosity
adjustment select Viscosity Correction Ratio+Offs.

&

The system returns to the previously used viscosity display after a time
out.
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Appendix

Modbus Information

Function used from the Modbus protocol:
(') Read holding registers (03h).

0

For 32 bit transfer per parameter 2 registers need to be read, i.e.
dependent on the actual parameter twice as many values will need to be
read, than the number of actual parameters requested. The answer for
each parameter therefore consists of 4 bytes.

All temperature and viscosity parameters are transferred with two extra
digits to provide information for up to two decimals. Some results may not
truly have two decimals and will therefore in that case simply have two
zeros added to the end.

Please note: Even though there will always be 2 registers per parameter
only one register may need to be read for some parameters (lower order
one).

Holding Registers Operator Level:

Holding Register Description Words Decimals

40001 Serial Number 1 None
40003 Measured resonant frequency 1 None
40005 User viscosity 2
40007 User configured process temperature 1

40009 User configured housing temperature 1

40011 Pressure compensated viscosity

40013 Temperature compensated viscosity

40015 Dynamic viscosity

40017 Kinematic viscosity

RN \ O I \ I \C TR \C R \C R \C BN \V)

40019 Zeroed viscosity

40023 Process temperature in Celsius
40025 Process temperature in Fahrenheit

40027 Process temperature in Kelvin

N D NN

2
2
2
2
2
40021 User selected moving average 2 None
2
2
2
40029 Resistance of process temperature PT100 2
2

40031 Fault indicator for process PT100
« 1 Indicates a fault
0 Indicates no fault

None
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Holding Register Description Words Decimals
40033 Housing temperature in Celsius 2 2
40035 Housing temperature in Fahrenheit 2 2
40037 Housing temperature in Kelvin 2 2
40039 Resistance of housing temperature PT100 2 2
40041 Fault indicator for housing PT100 2 None

+ 1 Indicates a fault

0 Indicates no fault
40049 Average of 8 FFT measurement values 2 None
40051 Average of 16 FFT measurement values 2 None
40053 Average of 32 FFT measurement values 2 None
40055 Average of 48 FFT measurement values 2 None
40057 Average of 64 FFT measurement values 2 None
40059 Average of 96 FFT measurement values 2 None
40061 Average of 128 FFT measurement values 2 None
40063 Average of 256 FFT measurement values 2 None
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VT-IRFTx USB Interface

() The VT-IRFTx can transfer data and be controlled via the USB plug interface.

() The USB cable plugs directly into a micro USB socket on the controller
board.

(') Aterminal program like Cool Term http://freeware.the-meiers.org can be used
after connecting the VT-IRFTx to a computer using a USB interface cable
between the micro jack on the VT-IRFTx and a computer.

i MKESFXIMBYMDIS Bs’
INE SN
ARA

CTAEIS44C B —
h.-—‘-'-——
.‘.....‘000..."00.....0

(") Access is provided via commands and parameters and measurements can be
read or sent to the VT-IRFT. The rate is fixed at 115200 Baud.

() Two basic commands are used to read or set parameters with the USB
interface; examples:

(') Entering “get user_viscosity;” without the apostrophes will retrieve the
current viscosity including all added compensations from the system.

(') Entering “set user_avr_choice 5;” without the apostrophes will set the
moving average to 128 samples.

() The complete list of commands is shown in the tables following these pages.
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VT-IRFT BlueTooth Interface

(') The VT-IRFTx can transfer data and be controlled via the optional BlueTooth
interface.

(') ForaniPhone using iOS 11.3 or later the Adafruit Bluefruit LE terminal program
is available in the App store can be used to connect to the VT-IRFTx transmitter
via the optional BlueTooth interface.

(') For an Android phone using Android an Adafruit Bluefruit LE Connect terminal
program is available at Google Play. It can be used to connect to the VT-IRFTx
transmitter via the optional BlueTooth interface. Compatibility is dependent on
version and device.

* Fiter: mh BART D

Q

AJaal ot L

RS ~~ 10 do
= dl 43 cBm
Thrm wnames devces (
+ Mutiple AT maode iE wo
B UART

Slof ol il LE
J

v o
Ju l .opalic » Py

44 phn
e Care .
"

QO ruoginsie

A
» A IR Calbration

£ Tveodd Covene

[V] Wpnseons
Opening screen of Bluefruit The screen will briefly show Only the Info, UART and
LE on iOS. Tab on Connect at some messages and then the Plotter buttons have any
Adafruit Bluefruit LE to link to information screen for the functions for the VT-IRFTXx.
the optional BlueTooth module. Tapping on the UART The Update button is used, if
module. button opens the screen the firmware of the Bluefruit

shown on the right. LE module needs to be

updated.

(') Using such a terminal program information can be read from the VT-IRFTx or
commands can be send to it. The rate is fixed at 9600 Baud

(") Two basic commands are used to read and to set parameters via the BlueTooth
interface; examples:

() Entering “btg USER_VISCOSITY;” without the apostrophes will retrieve the
current viscosity including all added compensations from the system.

(') Entering “bts USER_AVR_CHOICE 5;” without the apostrophes will set the
moving average to 64 samples.

(') For Mac computers using BlueTooth low energy the Adafruit Bluefruit LE
Connect terminal program can be downloaded from the App Store. It requires
OSC 10.10 or later.

(') For other operating systems check out proof of concept versions here:
https://github.com/adafruit/adafruit-bluefruit-le-desktop

Page 71 of 79


https://github.com/adafruit/adafruit-bluefruit-le-desktop

G e ¢ e

Tapping in the single line next
to the send button opens the
keypad and a command can
be entered.

The ASCII dump after
sending the command “bts
BTPRINT 1;".
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The response from Bluetooth
module after sending the
entered command “btg
USER_VISCOSITY;”

e e 9 e

Using a command without
any header, the Plotter
function can be utilized.
Entering “bts BTPLOT 6;”
creates a continuous ASCII
dump of of the MV value plus
four averages (16, 32, 64,
128) to the screen as seen on
the right.
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Entering the command “bts
BTPRINT 1;” creates a
continuous ASCII dump to the
screen.

The ASCII dump after
sending the command “bts
BTPLOT 6;”. This shows how
to compare the averages for
best suitability.
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Once the ASCII dump has started, returning to Modules and choosing Plotter the ASCIl dump can be
shown as a chart.

Plotter

“10000 430000

B A Al .,[lfﬂf\:ﬂ‘"””

\‘r‘@ﬁ«y\r \/\; NT WY

404000

400900 400000

306000

A_toScroll: . Width:
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User accessible commands (USB and Bluetooth)

Commands for retrieving only

The commands below can be in initiated to retrieve measurement information via the USB or

Bluetooth connection.

get xxxx to retrieve parameters or measurements.

Use the commands below as follows: get USER_VISCOSITY; will retrieve the viscosity value,

capitalization is not required.

The same commands can also be in initiated to retrieve measurement information via the optional
Bluetooth connection, however “btg” instead of “get” has to to be used.

btg xxxx to retrieve parameters or measurements.

Use the commands below as follows: btg USER_VISCOSITY; will retrieve the viscosity value,

capitalization is not required.

The viscosities are created in order from raw_viscosity to user_viscosity. If any compensation
method is not chosen it will be skipped.

RAW_VISCOSITY

ZEROED_VISCOSITY

DYN_VISCOSITY

Raw viscosity (dimension mPa.s x gr/cm3 or Pa.s x gr/cm3)
using the zero setting from the factory calibration.

Zeroed viscosity (dimension mPa.s x gr/cm3 or Pa.s x gr/cm3)
- if customer zero procedure has not been performed
raw_user_viscosity will be displayed.

Density compensated viscosity (dimension mPa.s or Pa.s) - if
din_viscosity has not been applied, zeroed_viscosity will be
displayed.

KIN_VISCOSITY

Viscosity compensated by the density squared (dimension
mPa.s / gr/cm3 (cSt) or Pa.s / gr/cm3) - if kin_viscosity has not
been applied, dyn_viscosity will be displayed.

TEMP_COMP_VISCOSITY

Temperature compensated viscosity (dimension as selected
above) - if temperature compensation has not been applied
kin_viscosity will be displayed.

PRESS_COMP_VISCOSITY

Pressure compensated viscosity (dimension as selected) - if
pressure compensation has not been applied,
temp_comp_viscosity will be displayed.

USER_VISCOSITY

User viscosity. This is the viscosity shown on the VT-IRFT
display using all the selections above.

PT100_PDO Process temperature in user selected units. Note: All
parameters are calculated in degrees C, degrees F is only used
for display.

PT100_PTC Process temperature in degrees C.

PT100_PTF Process temperature in degrees F, note: All parameters are
calculated in degrees C, degrees F is only used for display.

PT100_PTK Process temperature in degrees K, note: All parameters are

calculated in degrees C, degrees K is only used for display.
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PT100_HDO Housing temperature in user selected units. Note: All
parameters are calculated in degrees C, degrees F is only used
for display.

PT100_HTC Housing temperature in degrees C.

PT100_HTF Housing temperature in degrees F, note: All parameters are
calculated in degrees C, degrees F is only used for display.

PT100_HTK Housing temperature in degrees K, note: All parameters are
calculated in degrees C, degrees K is only used for display.

DENSITY Density used for viscosity compensation to dynamic or
kinematic viscosity.

PRESSURE Process pressure if provided via analog input

RESONANCE Sensor resonance.
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Commands for retrieving and setting

The commands below can be initiated for setting or retrieving parameters via the USB or optional
BlueTooth connection.

get xxxx to retrieve parameters or measurements using the USB connection.
set xxxx is used to set parameters using the USB connection.

Examples:
get MANUAL_ZERO_CORRECTION_DIVISOR,; retrieves the current manual correction divisor
used for viscosity correction to a device connected via a USB connection.

set MANUAL_ZERO_CORRECTION_DIVISOR 1.500; sets the manual correction divisor used for
viscosity correction to 1.5 from a device connected via a USB connection.

Set USBPRINT 12; instructs the system to stream complete measurement information to the USB
port:

Day, Time, Firmware, Serial#, Flicklts, Cycle(ms), Loop(ms), , CoilEDTime, MovAVR, RawVisco,
Zeroed MovAVR, ZeroedVisco, DynVisco, KinVisco, TempCVisco, PressCVisco, UserVisco, Density,
Pressure, PPT100Res, ProcTemp, UProcTemp, HPT100Res, HousTemp, UHousTemp, MeasRes,
PResSum, VibrCount, VibrCountT, PeakValue, PeakNValue, PeakPValue, FFT Avr2, FFT Avr4, FFT
Avr8, FFT Avr16, FFT Avr32, FFT Avr64, FFT Avr128, FFT Avr256, % MVChange

(above selection is automatically adjusted based on installed components)

The commands for BlueTooth are identical and can be used for setting or retrieving parameters via
the optional BlueTooth connection. Please note that “USBPRINT” will not respond to a command
from BlueTooth and “BTPRINT” will not respond to a command via the USB connection.

btg xxxxx to retrieve parameters or measurements via a Bluetooth connection.
bts xxxxx to set parameters via a Bluetooth connection.

Examples:

btg MANUAL_ZERO_CORRECTION_DIVISOR,; retrieves the current manual correction divisor
used for viscosity correction to a BlueTooth device.

bts MANUAL_ZERO_CORRECTION_DIVISOR 1.500; sets the manual correction divisor used for
viscosity correction to 1.5 from a BlueTooth device.

bts BTPLOT 6; instructs BlueTooth to stream current FFT value and averages of 16, 32, 64, and
128 measurement values as shown on page 69 and 70.

The numerics accepted by the system are Integers and Floating Points. The type is identified in the
third column of this table. The second column lists the maximums or minimums, which can be
used:

| = Integer written as 123456789

F = Floating Point written as 1.23456789 or -1.23456789
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USBINFO

11 set

Provides information about available USB
commands

USBPRINT

0 I set
10
11
12
50
70
20

Selection for an ASCII stream on the USB
port:

0: None

10: Basic measurement information:

Day, Time, Serial#, Flicklts, Raw Viscosity,
User Viscosity, User Temperature

11: Extended measurement information:
Day, Time, Firmware, Serial#, Flicklts,
Cycle(ms), Loop(ms), MovAVR, RawVisco,
Zeroed MovAVR, UserVisco, ProcTemp,
HousTemp

12: Complete measurement information:
Day, Time, Firmware, Serial#, Flicklts,
Cycle(ms), Loop(ms), , CoilEDTime,
MovAVR, RawVisco, Zeroed MovAVR,
ZeroedVisco, DynVisco, KinVisco,
TempCVisco, PressCVisco, UserVisco,
Density, Pressure, PPT100Res, ProcTemp,
UProcTemp, HPT100Res, HousTemp,
UHousTemp, MeasRes, PResSum,
VibrCount, VibrCountT, PeakValue,
PeakNValue, PeakPValue, FFT Avr2, FFT
Avrd, FFT Avr8, FFT Avr16, FFT Avr32, FFT
Avré4, FFT Avr128, FFT Avr256, %
MVChange

(above selection is automatically adjusted
based on installed components)

50: Information for every FFT analysis:
Cycle(ms), Analys(ms), SplCount, PrevRes,
MeasRes, LowFrequ, HighFrequ, VibrCount,
SmallP7, SmallP6, SmallP5, SmallP4,
SmallP3, SmallP2, SmallP, SmallN,
SmallN2, SmallN3, SmallN4, SmallN5,
SmallN6, SmallN7, PeakV, ResPeakP,
ResPeakN, ResPeakT

70: MovingAvr, RawVisco, ZeroedAvr,
ZeroRatioVisco

20: System settings information

BTINFO

11 bts

Provides information about available
Bluetooth commands
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BTPRINT

A WON-2O

bts

Selection for an ASCII stream via the
BlueTooth interface:

0: None, This command will stop streaming
the ASCII dump

1: Basic measurement information:

Day, Time, Serial#, Flicklts, Viscosity,
ProcTemp

2: Extended measurement information:
Day, Time, Serial#, RawViscosity,
UserViscosity, ProcTemp, Resonance,
Previous FFT measurement value, FFT_128
measurement value, Measurement value
change, Vibration count

3: Information related to zeroing:

Day, Time, Serial#, Moving average, Raw
Viscosity, Zeroed average, Ratioed zeroed
viscosity

4: Information for every FFT analysis:

Serial #, Cycle time, Resonance,
Measurement peak, Measurement value

BTPLOT

OO wWN =

bts

These commands can be used to stream
data for plotting with the Adafruit Bluefruit
program.

1: User viscosity, process temperature and
housing temperature.

2: User viscosity and process temperature.
3: User viscosity.

4: Process temperature and housing
temperature.

5: Current FFT value and averages of 2, 4, 8
and 16 measurement values.

6: Current FFT value and averages of 16,
32, 64, and 128 measurement values.

FACT_AUTO_ZERO_CORRE
CTION_SUBTRACTOR

F get

set
btg
bts

Retrieve or set the subtractor generated for
viscosity zero correction using the factory
calibration

FACT_AUTO_VISCO_CORRE
CTION_DIVISOR

F get

set
btg
bts

Retrieve or set the divisor generated for
viscosity ratio correction using the factory
calibration

FACT_AUTO_RATIO_CORRE
CTED_SUBTRACTOR

F  get

set
btg
bts

Retrieve or set the subtractor generated for
viscosity zero correction after ratio
correction using the factory calibration

CUST_AUTO_ZERO_CORRE
CTION_SUBTRACTOR

F get

set
btg
bts

Retrieve or set the subtractor generated for
viscosity zero correction using the user 1
calibration
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CUST_AUTO_VISCO_CORR F get Retrieve or set the divisor generated for
ECTION_DIVISOR set viscosity ratio correction using the user 1
btg calibration
bts
CUST_AUTO_RATIO_CORRE F  get Retrieve or set the subtractor generated for
CTED_SUBTRACTOR set viscosity zero correction after ratio
btg correction using the user 1 calibration
bts
CUST2_AUTO_ZERO_CORR F get Retrieve or set the subtractor generated for
ECTION_SUBTRACTOR set viscosity zero correction using the user 2
btg calibration
bts
CUST2_AUTO_VISCO_CORR F get Retrieve or set the divisor generated for
ECTION_DIVISOR set viscosity ratio correction using the user 2
btg calibration
bts
CUST2_AUTO_RATIO_CORR F  get Retrieve or set the subtractor generated for
ECTED _SUBTRACTOR set viscosity zero correction after ratio
btg correction using the user 2 calibration
bts
CUST3_AUTO_ZERO_CORR F get Retrieve or set the subtractor generated for
ECTION_SUBTRACTOR set viscosity zero correction using the user 3
btg calibration
bts
CUST3_AUTO_VISCO_CORR F get Retrieve or set the divisor generated for
ECTION_DIVISOR set viscosity ratio correction using the user 3
btg calibration
bts
CUST3_AUTO_RATIO_CORR F  get Retrieve or set the subtractor generated for
ECTED_SUBTRACTOR set viscosity zero correction after ratio
btg correction using the user 3 calibration
bts
MANUAL_ZERO_CORRECTI F  get Retrieve or set the manual subtractor for
ON_SUBTRACTOR set viscosity zero correction of any calibration
btg curve
bts
MANUAL_VISCO_CORRECTI F get Retrieve or set the manual divisor for
ON_DIVISOR set viscosity ratio correction of any calibration
btg curve
bts
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