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IMES - Intelligent measuring systems made in Germany

IMES GmbH is the leading specialist in
the field of combustion engine cylinder
pressure and data acquisition
systems.

IMES sensors, electronic pressure
indicators and combustion control and
mMonitoring systems are employed on
a wide range of diesel, gas and dual-
fuel engines, on ships and locomotives
and in power and cogeneration plants
and pipeline compressor stations all
around the world.

IMES high quality products represent
reliability, robustness, durability and long
term accuracy.

The advanced data acquisition and
visualisation systems allow marine,
generating plant and gas compressor
stations to operate cleaner, more
efficiently and more reliable by reducing
fuel consumption, CO2 emissions and
carbon particles.

IMES GmbH founded by Stefan Neumann in 1997

Since 2012 IMES also operates its own
diesel powered cogeneration plant as
aresearch and developement tool
which is a significant advancement in
the quality management.

Product tests can be conducted more
efficiently and more quickly by
simulating real engine conditions. Also
developement cycles for new
products will be reduced.
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IMES diesl power cogeerahon plant



Marine Type Approvals and ISO Certificate

The reason of IMES' success are the
inNnovative products which provide an
outstanding quality and know-how, as
well as state-of-the-art ISO-certificated
production facilities equipped with the
latest manufacturing technology.

Today, large engine manufacturers are
required to fulfil numerous
international safety standards. Marine
Type Approval is therefore a
mandatory requirement for voyage
and safety critical devices installed on
any ship.

IMES sensor types have received
Marine Type Approval from all
significant international classification
societies such as Bureau Veritas, DNV, ks
ABS, GL, Lloyd's Register and NK s
class.



Pressure sensors from IMES - precise and durable

As one of the most basic values in
combustion engine technology,
cylinder pressure gives unique
iNnsights into both engine performance
and engine condition.

More than 40,000 IMES TION thin film
pressure sensors have been delivered
to engine builders, operators of
engines and compressors and
manufacturers and integrators of
nmonitoring, diagnosis and control
systems.

CPS-02 and HTT-05 cylinder pressure sensors
with integrated signal conditioning unit (SCU)

Equipping each cylinder of a diesel,
gas or dual-fuel engine with an IMES
cylinder pressure sensor provides a
vital input to electronic control,
monitoring and diagnose systems and
a fund of information for human
Cylinder pressure sensors CPS-01CA and HTT-04CA analysis.

with marine type approval

IMES cylinder pressure sensors are Pressurediagram
characterised by their long term e e
accuracy with minimal signal drift O gy
over long periods, combined with 52 Z
their outstanding cost-effectiveness. s
Designed for a minimum of 16,000 £ o Z
operating hours, they enable the % Pl
acquisition of highly accurate, o1 ; - - - o)
processable data during periodic Currentoutput(mA)

checks and during continuous
monitoring of combustion pressure.




TCS-0O1CA - Two-stroke Combustion Sensor

The new IMES TCS-O1CA sensor is
designed for continuous
mMeasurement of cylinder pressure on
two-stroke diesel engines. TCS-01CA
is arobust, flash fitted sensor which
offers outstanding longevity and
constant sensitivity. Cylinder pressure
mMeasurement can be made with high
precision because of its very good
thermodynamic characteristics.

The TCS-01CA sensor is factory-
calibrated and capable for continuous
combustion pressure measurement:
24h per day / 365 days per year
without any need of calibration. The
measuring accuracy is 0.5% over the
fullmeasuring range and the accuracy
is not influenced by any clogging or
heat flash from the combustion gases.

Sensor TCS-01CA mounted on an adaptor

The IMES protection cover enables an
easy mounting of TCS-01CA onthe
engine. It reduces vibrations and is
temperature and oil resistant.

The protection cover is also available
for IMES' successful sensors HT T-0O4,
HTT-04CA, CPS-01and CPS-0O1CA.

# o~

TCS-01CA sensor with protection cover installed on an ngine



Periodic combustion monitoring on Diesel Engines

The user friendly electronic indicator
EPM-XP is designed for periodic
monitoring of cylinder pressure on
large 2- and 4-stroke diesel engines. It
can record cylinder pessure values on
up to 20 cylinders on 2-stroke diesel
engines operating at speeds between
40 and 300 rpm and on 4-stroke
medium and highspeed diesels with
rated speeds between 200 and 1500
rpm.

More than 1,300 units have been sold
so far world wide and it is famous for its
high accuracy, reliability and ease of
use.

™ | » ISOCORRECTED  MEASURED
i g REF. CALC. AVG, ol CyL2 CYL3 CYL4 CYLS CYLée
| % Firing pressure barG 1160 @ 1080 1045 1071 1080 979 1060 1027 1055
- E pmax deviation bar ® 260 35@® 6@ 15@ -18@ 10
g Compression pressure barG 807 ® 3816 801 795 813 814 787 785 81,2
pcomp deviation bar ® 060 12 130 -14@ -150® 11
Mean indicated pressure  barG 1211 1192 1164 1153 1218 1233 1169 1213
MIP deviation bar ® -028@ -039@® 026@® 041 @ 023 @ 021
Mean effective press. (MEP) bar 1147 11,27
Power indicated kw SUM: 11039 1791 1798 1876 1898 1803 1873
pmax-pcomp | pcomp / pscav - 353 348 245 355
The IMES visualisation software is The new IMES TPE performance
used to analyse and process the evaluation software is designed to
recorded data. The software allows to faciliate the collection, evaluation,
calculate IPOWER and IMEP by using a management and comparison of
mMathematical algorithm. engine performance data for marine
diesel engines. Performance graphs
Furthermore trending functions can be and reports give a quick status of an
used to compare measurement data engine and suggest actions to take for
at the same engine output to find optimising engine condition. This
deviations in combustion process for enables extensive savings by reducing
preventive maintenance on engine. fuel and oil consumption as well as

engine repairs caused by inadequately
adjusted engines.



Periodic combustion monitoring on Gas Engines

The EPM-XG gas engine balancer
employs the same basic technology
as the EPM-XP device for diesel
engines.

EPM-XGi is designed as a compact,
lightweight and affordable hand-held
device, specially tailored to periodic
cylinder pressure monitoring and
output balancing on gas engines. it
delivers valuable information on engine
condition. Its capabilities and
functionalities are essentially similar to
the EPM-XP device.

After acquisition, recorded can be
downloaded directto a PC or
notebook via USB cable. The IMES
evaluation and visualisation software
package is then used for analysis and
further processing.

The data can also be transmitted to
the pipeline cperators control centre /
service organisation, as major input for
monitoring, diagnosis and control of
the compressor station.

EPM-XGin operatioh onagas cé)rﬁpress.c-:nr
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The EPM-XG is popular in pipeline
compressor applications because of its
high accuracy and ease-of-use
characteristics combined with its
sophisticated analysis software.




Combustion monitoring systems for Marine Diesel Engines

IMES developed CMS Marine 4-stroke
portable, a multi cylinder combustion
nmonitoring system for marine diesel
engines. ltis a comprehensive,
transportable system which can be
rapidly installed on-site and which
enables the acquisition of cylinder
pressure data from up to 20 cylinders
on engines in the field.

Well balanced engines effect an
economy of fuel and oil consumpption
as well as engine repairs caused by
inadeguately adjusted engines. As an
additional benefit emissions of the
green house gas carbon can be
reduced and optimised so that
engines will comply with IMO TIER I
limitations on NOx and SOx in Emission
Control Areas (ECAs) from 2016

HTT-04CA sensors mounted on Thompson
adaptors on a 4-stroke diesel engine

Periodic , simultaneous balancing of all

cylinders allows to diagnose "Inllsnnlennnling

malfunctions or to assist in the setting

O

and optimising of engine operating I I I i I I o
parameters e.g balancing cylinder. -8 e =
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The CMS Marine PC software is a modernised
version for online combustion monitoring on medium
speed diesel engines.



Cylinder balancing on 2-stroke Diesel Engines

The CMS Marine 2-stroke perfor-
mance system is a multi channel data
acquisition for up to 12 cylinders for
fixed installation with ocur TCS-O1CA
sensor on 2-stroke diesel engines. ltis
easy to use as an online solution for
condition and performance
monitoring. The combustion pressure
is measured on each cylinder
continuously and in parallel speed.

TCS-01CA sensorinstalled on a
MAN&BW two-stroke engine

Comments / recommendations
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p_ma daviation CYL 2 gk

p_max deviation CYL 3 O Voriom Injection- or:ngl‘:?.lmp walves wom. | Injection pumps and cams

he CMS 2-stroke performance Clearly illustrated commercial

software allows an easy collection, calculations allow to save money by
mManagement and comparison of reducing fuel and oil consumption.

engine performance data.
Performance graphs and reports
show deviation and suggest actions to
take.

Fixed mstalled TCS-01CA sensors on a MAN B&W 2 stroke engine



Combustion monitoring system for Gas Engines

CMS Gas Engine portable is a multi
cylinder combustion monitoring
system for spark ignited- and dual fuel
engines. It is easy to install onsite and
designed for optimised adjustment of
the knock detection system and
optimised engine balancing.

The CMS data acquisition module
monitors and analyses up to 20
cylinders by measuring knock itensity
and misfiring on each cylinder. Using
CMS Gas Engine portable for the
adjustment of the knock detection
system is easier and more accurate
than using the traditnional method. The
engine specific knock parameters are
permanently stored in the
manufacturer's engine settings.

An optimal adjusted engine enables
extensive savings in gas consumption
and reduces wear and tear inthe
engine and NOx emissions.

HTT-04CA sensor installed on Wartsila Gas
Engine



@ Advanced pressure control on Gas Engines

CMS Gas Engine Control is designed
for advanced pressure control in a
closed loop system. Continuously
cylinder balancing enables instant
detection of combustion knock,
misfire, peak pressure and IMEP.

The measured data will be transmitted
from the Combustion Control Module
(CCM) by CAN bus to the automation
system which acts to stabilise engine
operation.

Combustion Control Module (CCM)

Optimising engine settings to improve
combustion, thus minimising gas
consumption and NOx emissions,
based on cylinder pressure readings
will become increasingly important to
meet IMO Tier Il emissions limits in
Emissions Control Areas (ECAS).

Operation parameters can be
adjusted immediately to achieve the
best possible power and performace
Irespective of gas quality.

The misfire detection prevents
incomplete combustion which makes
the engine unstable and decreases

Functions of CCM and Engine Control System

the efficiency.
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The Netherlands
Cooperation Partner
RoosDieselAnalysis BV.

e-mail: info@shiptech.nl
tel: + 31 512519 102

United Kingdom

Eurotron Instruments (UK) ltd.
e-mail:
moltrasio@eurotron-uk.com
tel: + 44 1327 871 044

it
/1N

The Netherlands
Engine2Repair

e-mail:
info@engine2repair.nl
tel:+ 31 596 681 929

USA, Canada OEM customers
Morris Control Systems, LLC

e-mail:
Dave@MorrisControlSystems.com
tel: + 1 423 341 2787

oy

India

H

Vigil Marine Services Ltd.

e-mail:
marketing@vigilmarine.com
tel: + 91 22 66 303 909

UAE, Middle East Countries
Vigil Engineering

e-mail:
marketing@vigilship.ae
tel: + 971 6534 9424

Indonesia ?

PT. Trimanunggal Perkasindo

e-mail:
tpturbo@cbn.net.id
tel: + 62 21 2936 8722

Bulgal’ia -

Yacht-Engineering BG Ltd.
e-mail:
gb@yacht-engineering.com
tel: + 359 888 563 775

We ®eliver WOF|dWI@

Greece -—
Prime LTD
e-mail:

info@primeltd.gr
tel: + 30 210 481 9800

ltaly

Fulgor Marine

e-mail:
fulgor.marine@alice.it
tel: + 39 081 879 9547

Japan OEM customers &
GDEC Gas & Diesel Engine Consultant
e-mail:

yasueda@gdec.co.jp

tel: + 81 90 9139 0934

USA Cruiseliner market Florida EE=
Filwatec

e-mail:

ruediger@filwatec.com

tel: + 1 954 653 0412

Singapore
Prime Products Distribution (S) PTE. LTD
e-mail:

singapore@primeltd.com

tel: + 65 6570 9301

Cyprus =
MarPart Support Ltd.

e-mail:
marpart@marpart-support.net

tel: + 357 2558 5492

Vietnam

Hien Quang Company Lid.
e-mail:
info@hienguang.com

tel: + 84 4 3761 7753

jinle s

Dr.-Herbert-Kittel-StraBe 2
87600 Kaufbeuren - Germany
mail: info@imes.de

Phone +49 8341 966 1730
www.imes.de

North Europe N -
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Processcomponent o . .

e-mail: el

staffan.b@processcomponent.se
tel: + 46 524 407 50

Turkey

Optima LTD.

e-mail:
info@optimamarine.com
tel: + 90 216 494 1611

Japan Marine customers &
Asian Marine Trading CO, LTD.

e-mail:
asianmarinetrading@almond.ocn.ne.jp
tel: + 81 03 5821 8660

South Korea, China ot
$.0

Jey EnTech Co

e-mail:

jeyentech@jeyentech.co.kr

tel: + 82 51 4653 660/1

Spain, Portugal
Norispan S.L.

e-mail:
info@norispan.com
tel: + 34 986 213 345
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Chile L

Técnica Diesel TDB SpA
e-mail:

ebaeza@tdb.cl

tel: + 56 2624 0491

Russia, Ukraine

Digital Engineering Technology
e-mail:

savinykho@gmail.com

tel: + 38 050 316 6567



