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Trademarks
Microsoft Paint and Excel are a trademarks of Microsoft Corporation.

The name “Advanced Measurement Solutions” and the relevant logo are trademarks of

Advanced Measurement Solutions.

Patents

The laser torque metering technique used by LTM2214 is patented.

Notice: Product characteristics are subject to modifications without notice. Drawings,

photographs and video captures may differ from the actual product.



0. Introduction

LTM2214-LTA log trend analysis utility is a powerful software tool for LTM2214 laser torque
meter system logged data analysis and interpretation.

LTM2214 laser torque meter used together with LTM2214-LTA software tool is a complete
measurement and analysis system which can carry out an accurate log trend analysis of the
working parameters of the prime mover-shaft assembly.

For additional information, document updates, software downloads and news please visit our
website www.AdvancedMeasurementSolutions.com or contact us at the email address
info@AdvancedMeasurementSolutions.com .

NOTE: To use all the features of the software, the log files must be generated selecting the
Customl storage format of the LTM2214 laser torque meter. The other formats
(NMEAO0183, Custom2, Custom3) does not contain all the information (e.g. NMEAQO183
does not contain the date and time stamp). In case Customl format is not used, the log
file can still be loaded, but the missing information are ignored.




0.1 Manufacturer responsibility

The user must read carefully the following legal note. The usage of the instrument implies the
complete acceptance of all the terms of the following notice. Should the user not agree, even
partially, with it, he/she must not proceed to install and use the software tool. See also
LTM2214 laser torque meter legal note.

IMPORTANT NOTICE: LTM2214 torque meter system together with
LTM2214-LTA log trend analysis software tool (in the following text
referred to as “system”) is a measurement system and, as such, must be
used only to obtain measurements, store and analyze them.

All applications of the system which, directly, indirectly, incidentally,
consequentially, fraudulently can cause damage to things, menace human
life and/or cause physical injuries to persons, even if the system is only
part of a more complex one, are expressingly forbidden.

In case the user wished to use the system in one of the above mentioned
applications, he/she must obtain the written permission from the
manufacturer beforehand.

The manufacturer shall not be liable for any direct, indirect, special,
incidental, consequential, fraudulent damage, of material and non material
nature, caused by correct or improper usage of the system. Moreover the
manufacturer shall not be liable for any economical and/or financial
damage (loss of profits or business) caused by the usage of the system.
The manufacturer shall not be liable for any expenses, claims, or suits
arising out of or relating to any of the foregoing.




1. Installation and setup
LTM2114-LTA installation is very simple. It is sufficient to copy LTM2214 LTA.EXE file

in the working directory and start the program.
Then the serial number will be requested.

Advanced Measurement Solutions - Serial check |

SERIAL MUMEBER: | - | - | _ |

Demo *ersion | | Registered “ersion I

Input the serial number printed on the CD case (or received via email) and select
Registered Version. The program will then create the serial number file
LTM2214 LTA.SER and switch to full functionality.

In case the serial number is not available, Demo Version can be selected and the
program will switch to Demo mode (selecting Registered Version without typing the
serial number has the same effect). A warning message will appear. Click OK to
continue.

Serial check Failure x|
] ‘j Dermo version: only the first 256 samples will be loaded and plotted
L]

Note: In Demo mode only the first 256 logged samples will be loaded and displayed
while the rest of the logged data will be ignored.

In Registered mode 8388608 samples can be plotted for each trend (that is more than
97 days at a rate of one sample every second, or more than 388 days at the more usual
rate of one sample every four seconds).

A customized version of LTA utility with a larger trending capabilty is available upon
request, but is not normally supplied as it requires a PC with a larger system memory.
This could cause malfunctioning in PCs with limited system memory.




After these steps the PC will display.

8 Advanced Measurement Solutions - LTM2214 Laser Torque Meter - Log Trend Analysis Utility — =21 x|
File Display FRun Help

i)start| [ 55 Advanced Measurem... |« =)o & Dan 18.20

Now it is possible to use the program.



2. Program operation

The LTM2214-LTA utility input files are text files with data separated by commars or
spaces. For this reason they can be loaded in a spreadsheet (e.g. Excel) for

postprocessing, printing, etc..

2.1 Loading an input data file (F2)

After starting the program an input data file (.log) must be loaded selecting File — Open

LOG file or pressing F2 function key.

Note: These files are generated by LTM2214 laser torque meter
hardware in torque meter mode (default mode).

=t Advanced Measurement Selutions - LTM2Z14 Laser Torque Meter - Log Trend Analysis Utility

File Display  Run  Heip

2l
Cereain | = mackUp1_100pc xl e ®erEr
ﬁ ] 1202_o0e.L0G
[E] 1202_007.L0G
Documenti i [EEE-HGAT
recenti
r@
Deskiop
Clocurnent
%
" More fils: I j Apri
-
Fiisorse direte [ICERLE |LOG Files =] Aondla |
] | apiiin sola fettura
A

During input file parsing a progress bar appears.

In case fatal errors (e.g. no valid samples) are found during input file parsing the

following dialog box opens:



E 1207_006.L0G - Advanced Measurement Solutions - LTM2214 Laser Torque Meter - Log Trend Analysis Ukility

File Display Run  Help

Input data processing

Loading input file ...

LTA preprocesso ﬂ

Mo sample Found!

If no fatal errors are found, at the end of input file preprocessing errors statistics dialog
box is displayed. The total number of processed samples, the number of filtered
(defective) samples and filtered samples percentage is displayed. There is no need to
worry about high errors percentage (above 0.6-0.7%) because bad samples are in any
case eliminated from the input data stream; but an excessively high percentage of errors
can produce a graph which is not completely consistent with the original data as filtered
samples are deleted and thus not displayed.

Advanced Measurement Solutions - File processor sEatisk x|
Tatal zamples: IEEEIEI

Filtered zamples: |31 IEI.44E|34 2

OF.




Then the default (RPM, torque, power) trend plot will be displayed:

1204_027_NMEAD183.0G - Advanced Measurement Solutions - LTM2214 Laser Torque Meter - Log Trend Analysis Utifity
File Display Run Help

i I
iF/Start| | 55 1204 D27 NMEAD183...

=B x|

RPM T ais

Zaom=[15] Set
¥ ais Marker On/Off

Marker val.=
Masimum=  [18605
Minimum= |-1847.7

TORQUE  Yaie

Zoar=3300 Set
¥ awis Marker On/Dff

Marker val.=
Masimum= |12 554
Minimum= [0

POWER Y

-Zonm=1200 Set
¥ axis Marker On/Off

Marker val =
Masimur=  |749.068

Minimum= |0

i X axis Markers
Ehabls | € diif2
& ke € Make2
as= [
e
SEmn\E%l_
Speed= I_ RPH
Torque-[  Hm

Powere [ KW

« 22.04

10



2.2 File Append (F3)

To improve the reliability of the SD Card data storage in case of power supply blackout,
the LTM2214 laser torque meter closes the current log file and creates a new file at
midnight (during this operation, which last typically a couple of seconds, the LTM2214
does not calculate and log data so, depending on the sampling period, it is normal that
some samples at the beginning of the new file are skipped). Therefore each SD Card log
file contains the logged data of only one day.

Note: To increase the reliability, in case the LTM2214 is used for SD Card data logging it
is recommended to supply the system from a UPS.

If the user needs to analyse the data logged during two or more days, the file append
function can be used to put all these data on a single file which can be loaded by the
LTM2214-LTA utility.

Select the first file with File — Cat LOG files or press F3 function key:

%}ﬁ Advanced Measurement‘ ‘éoiations - LTM:
_ Display Run Help

Open LOG File F2 J

Cat LOG Files F2 ,

Print preview
Print Fi1

Exit Alt-X |

The Select LOG file window will open:

55 Advanced Measurement Solutions - LTMB214 Laser Torque Meter - Log Trend Analysis Utilty

Select the file of interest.
Then the Select LOG file to append window will open:

11



Select the file to be appended at the end of the first one.

At this point the first file will contain the data of the second file appended to the data of
the first one.
The file append statistic dialog box will appear:

5% Advanced Measurement Solutions - LTI‘H’Z-Z_M Lasar T‘quue Meler -log '.F.rend.Anaiysis. Lj1

File Display Run Help

ALdvanced Measurement Solutions - File append statistics [

Total samples file 1: (10

Total samples file 2: I4 Ok

Total samples appended file: |14

The result file can now be opened with the File - Open LOG file or pressing F2 (see
par.2.1).

2.3 Printing a video page

This version of LTA log trend analysis software tool does not support neither Print
preview nor Print functions.

To print a VDU page press Print Screen key on PC keyboard. This will store the current
VDU display in the clipboard. Then open a picture management tool (such as Microsoft
Paint which comes as a standard Windows tool) and paste the clipboard. Save the
image. The image can now be printed using the picture management tool itself.

2.4 Exit Alt-X

Selecting the menu File — EXxit (or pressing Alt-X keys) will exit the utility.

12



3. Plotted parameters

The program can plot the trends of all the parameters stored in the input log file (apart
from total revolutions and energy).

The parameters are read with no additional manipulation. So the trends displayed reflect
exactly the information stored in the input log file.

The parameters trends which can be displayed are:

Filtered RPM:
RPM filtered with a moving average filter whose length can be set by the user in the
LTM2214 hardware.

Torque:
Torque calculated starting from filtered RPM and torque pulses stored in the input file.

Power:
Power calculated starting from Torque and filtered RPM.

Instant Fuel Consumption:
Instant fuel consumption filtered with a moving average filter whose length can be set
by the user in the LTM2214 hardware.

Specific Fuel Consumption:
Specific fuel consumption calculated from instant fuel consumption and power.

The LTA utility support two types of input log files: NMEA0183 and LTM2214 custom one.
For the details of the format of these files please see LTM2214 User Manual.

If LTM2214 custom log files are used, date and time information are displayed.

If NMEAO0183 log files are used, date and time information are not displayed because
NMEAO0183 does not supply them in IILMA sentence formatter.

Note: Total revolutions and energy are not plotted because their trends are not particularly
significant (they are just continously increasing ramps), and in any case they can be
calculated from the other logged parameters.
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4. Display control (F7)

Trend display selection

Selecting the menu Display — Display control (or pressing F7 function key) it is possible to
select the trends to plot on the VDU.

The trend to be displayed is selected clicking one of the radio buttons and then clicking
OK. To exit the dialog box discarding the modifications made click Cancel.

Display Settings x|
— Select auxiliary graphz to dizplay
% FiPt filkered, Torque, Power [default] Ok
™ BiPt filkered. Torque, Power, fuel cons., spec. fuel conz.
" FPM filtered
Cancel
i~ Torgue
" Power
™ Fuel consumption
™ Specific fuel consumption
The default selection is RPM filtered, Torque, Power.
{8 Trend_NMEAC183_1.(0G - Advanced Measurement Solutions - LTM2214 Laser Torque Meter - Log Trend Analysis Ut il T T T ol e )
File Display Run Help
“| rPm ¥ s FO.C. ¥ s
Zoore i el E S |
W Y s Marker On/Of Y s Marker On/Of

- [ [
Masimum=  [18425 Masmum= 2776
M= [0 M= [0

e = & TORQUE  Yais SFO.C. T
T | 2onefiir sa| | ol se
* amis Marker On/Off ¥ awis Marker OndO
Marker val.= Marker val=
Haximum=|0.428 Marimum= |0.356
Wirirure= |0 Minimum= |0

POWER ¥ avis
Zoom= 100 Set

1 axis Marker On/0ff

Marker val=
Maximur= 82,604
Minimum= 0

~ X axis Markers

& Markerl
Date= [NHEADTEA i

€ Marker2

Time= [NMEADIE3  Sample= ]* iz

Speed= |1766 RPM % FuslVisc=[g Cat

Torque= {0411 kHm |0 % i e
#Temp=

Power= [76847 kw0 z i ’

TuTemp= [0

FOC- [2547 Al
| | sFo.c- o RPMTat-[5176 Flevs
|| FuelTemp=0 C Eneigy=[0 Kwh|

e a7 |
example of a five trends display (RPM torque, power, fuel cons spec fuel cons)
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5. X axis zoom (F8)

Selecting the menu Display — X axis zoom (or pressing F8 function key) it is possible to
zoom the graph between marker 1 and maker 2. The markers must be set before zooming.
First enable X axis markers panel clicking the Enable button of X axis markers panel.

Then to set marker 1, select X axis Marker 1 On/Off in the X axis panel. Then position the
mouse on the screen at the desired position and click the left button. Marker 1 will display
(in red colour).

To set marker 2 select X axis Marker 2 On/Off in the X axis panel. Then position the
mouse on the screen at the desired position and click the left button. Marker 2 will display
(in cyan colour).

Marker 1 must be set at a lower value than marker 2.

Note: As markers default value is always zero, it is not normally necessary to set marker 1
to zero to zoom starting from the origin of the X axis (zero).

The following information regarding the sample at the position of the selected marker will
be displayed:

1) date (only if an LTM2214 custom log file is read)

2) time (only if an LTM2214 custom log file is read)

3) sample number

4) RPM (negative RPMs means astern shaft rotation)

5) Torque

6) Power

7) Instant fuel consumption (FOC)

8) Specific fuel consumption (SFOC)

9) Fuel viscosity

10)Total revolutions (RPM Tot)

11)Energy

12)Laser receiver enclosure internal temperature (RxTemp)
13)Laser transmitter enclosure internal temperature (TxTemp)

In case dM1-2 (markers difference) is selected the difference between marker 1 and
marker 2 is displayed.

15



204_027_NMEA0183.L0G - Advanced Measurement Solutions - LTM2214 Laser Torque Meter - Log Trend Analysis Utility &) x|
Fle Display Run Help

RPM ¥ axis

Zaom=[100 Set
¥ anis Markes On/0ff

tdarker val.=
Marimum= |1860.5
Minimum= |-1847.7

TORQUE  Yais

L% Zaom=[zo0) | Get
| ] ¢ it Markes Ond0ff

Marker val.=
Maximum= |12.554

= — 7 o

S Minimum=

POWER ¥ anis

| Zoom= 1200 Set
E v axis Marker On/0ff

Marker wal =
Masimum= 743068

Minimum= |0

X axis Markers
[“Enzble | dM1-2
© Markerl (% hakerg
Date= [NMEATIES
Tine-  [NMEBOTES
Sample=|33_
Speed= |17407 RPM
Torque=[0405  KNm

Powei= [73865 KW
st}
»
« 23.24

A
F/start| | 55 1204 027 NMEAD183...
Before zoom

E 1204_027_NMEAO183.L0G - Advanced Measurement Solutions - LTM2214 Laser Torque Meter - Log Trend Analysis Utility & %]
Fle Display Run Help

RPM Y anis
Zaom=[100 et
*( aris Marker On/Dff

Marker val.=
Marimum= |[1860.5
Mirimum= 18477

TORQUE Y

Zoam= (3000 Set
. awis Matlser On/Off

Fearker val=
Marimum= {12,554

— = Minimum= |0

POWER Vs

Zaom=[1200 Set
 aris Marker On/Off

Marker wal.=
Mamimurn= |F49.058

Minimum= {0

X axis Markers
Enable | ]2
€ farier] A€ farerZ

pate= [
T
Sample=]
Speed= [ RPM
Torque= l_ kNm
Power= l— L

A L
& istart| | 5% 1204_027_NMEAOL83... <« 23.26
After zoom

After zooming it is possible to scroll the window along the X axis clicking on the left and
right arrows of the horizontal scroll bar or inside the bar.
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6. Restore X axis (F9)

Selecting the menu Display — Restore X axis (or pressing F9 function key) it is possible to
zoom out and view the complete graph (zoom 0%).

Note: Switching between different display modes or loading a new file does not modify the

previous zoom coefficient. So, in this case, it is necessary to press F9 to restore the X axis
zoom percentage to 0% to have an overall view of the graph.

7. Y axis panels

Y axis panels contain many useful informations on the currently plotted trend.
Three different types of panels are shown depending on the number of displayed trends.

Single trend panels

Single trend panels have one Y axis subpanel and the X axis marker panel.

Three trends panel

Three trends panel has three Y axis subpanelss and the X axis marker panel.

Five trends panel

Five trends panel has five Y axis subpanels and the X axis marker panel.

The following information are always displayed.

Scale factor

Each Y axis subpanel has an adjustable zoom factor with initial autoscale function. To
modify the scale factor the new scale must be typed in and then the button Set must be
pressed.

Y axis Marker

To activate one of the Yaxis markers the Y axis Marker On/Off buttons must be
selected. Then the mouse arrow must be positioned on the screen at marker desired
position and mouse left button clicked. After this the Marker val. field will display the
graph value at the marker position.

Maximum and Minimum fields

Maximum and Minimum fields display the overall maximum and the minimum of each
plotted function (also of the portion outside the zoomed window).

17



T oo o0

POWER ' awis
Zoam= |1 00 Set

Y awiz Marker On/OFF |

M arker val.=
M a=irmurm= 82604
Minirnirm= 0

7 dMi1-2
* Makerl  Marker2

Date= |MMEADTES
Time= |MMEADTS3

L

Sample= |53

Speed= (18117 RPM
Torque= |0.418 kMm
Power= [79.418 KW

ik

[ AN
Single trend panel

T oo ol

RPM Y aris

Zoom= |1 oo Set

Y awis Marker On/0OFF |

M arker wal =
k amimunm= 18425
K inirnLirn= 0

TORQUE ¥ asis

Z0om= |-| o0 El

Y awiz Marker On/OFF |
b arker wal =
k amirnun= 0422
K inimuim= 0

POWER Y asis

£00mm= |-| on EI

Y awiz Marker On/0f |
M arker wal =
P airnum= 52 604
K inirnLirn= 0

— X axis Markers
= dml-2
o Markerl  Marker?

Date= (MME&AD1E3
Time= |MME&AD1E3
Sample= |41

Speed= 1786 RPk
Taorque= |0.411 kNm

L

Nk

- |l | Power= [76.947 ki

Three trends panel
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i RPM Y awiz FEO.C. Y awis
Zoam=(100 Set | Zoom=(10p Set |
5 awiz Marker On/OFF | Y awis Marker OndOff I
= Marker val= Marker wal=
M aximum= 18425 M aximun= 2776
Mirirmum= IU irirmum= iEI
TORQUE T awis S.FO.C. T anis
: Zaom= {107 Set | Zoom= i1 00 Set |
— Y awis Marker /00 | Y awis Marker On/0f |
M arker val.= Marker wal.=
Mawimum=  [0.428 Mamimurn= 10356

kinimum= ID Minirum= !EI

POWER ' ais
£ooms= |-| o0 EI

Y awis Marker OndOf |

Marker wal.=
M airnarm= 22604

inimLum= ID

— X axiz Marker=s

PRy o arker]

Date= ]MMEM1B3 I  Marker?
s Time= INME.&mES Samp|E=I41 12

Speed= |1728 RPM |0 % Fuel"-.:‘isc;’g_ Cst

— || Torque=[0411 khm O il
Powsi= [76.947  kw |0 otames 311

TeTemp= [0 °C
FOC= (2547 .
—| | sFoc- o APMTot={5178 Revs.

|| FuelTemp=[0 °C Erergy= |0 kh

Mo

Five trends panel



8. Process File (F10)

Selecting the menu Run — Process File (or pressing F10 function key) the input file
processing is forced.

Note: With this revision of the utility this function needs not to be used as automatic

recalculation is always activated after every parameter modification. This function has
been kept for compatibility with older revisions of the utility.

9. Help

Selecting the menu Help — Online Help (or pressing F1 function key) the help dialog
window is displayed. This dialog lists briefly the main functions of the utility.

LTM2214 Laser Torque Meter - Log Trend Analysis Utility - Help

Advanced Measurement Solutions
%%% LTM2214 Laser Torque Meter ok
Log Trend Analysis Utility - Ver. 2.00

v AdvancedMeasurementS olutions. com

1] To uze the program first select the LOG input file to open with File - Open LOG File [F2)

2] Then the processing starts automatically [or can be started with Fiun - Process File [F10])

31 with Digplay-Dizplay control [F7) the graph(z] to be displaved may be selected. Horizontal and vertical markers can be zelected
by pressing the relevant pushbutton. The marker position is set pressing mouse left button. Each graph can be zoomed vertically
zetting the desired value and preszing the Set pushbutton. Horizontal zoom iz achieved zetting both the X axiz markers and
selecting Dizplay+ axiz zaom [F8). Original display can be restored selecting Displap-Restore ¥ awis [F9).

4] To append two files uge File - Cat LOG Files [F3). Select the starting file first, then select the file to be appened.

MNOTE: In dema version only the first 256 samples of the log file will be loaded and plotted regardless of the actual input file length.

Selecting the menu Help — About LTM2214-LTA the general information dialog window is
displayed. This dialog contains informations regarding the utility revision.

LTM2214 Laser Torque Meter - Log Trend Analysis Utility

AE. Advanced Measurement Salutions

@fﬁﬁ wwwAdvancedheasurementSolutions.com

LTMZ2214 Laser Torgue Meter Log Trend Analisys WHility - e 2.00
Copyright (2] 2008 - 2012
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