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Intel l igent Solut ions in Engine Management
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In a major corporate mi lestone,  German engine indicator special ist  IMES GmbH has re�
cent ly  moved to new, purpose�bui l t  headquarters in Kaufbeuren,  Bavar ia.  In  i ts  four�
teenth year of  existence,  the commercial  and product ion needs of  IMES have grown pro�
gressively to the point  where a dedicated bui ld ing had become a pr ior i ty.  

With 1 ,200 square metres of  f loor space and target capacity of  25,000
cyl inder pressure sensors per year,  p lus ample room for further bui l�
dings on a large surrounding s i te,  the company expects the new premi�
ses to cope with cont inuing growth in demand for IMES cyl inder pres�
sure indicat ing devices and systems for some years to come. In part icu�
lar,  IMES president and founder Stefan Neumann is  enthusiast ic about
the new headquarters’  potent ia l  for  rat ional is ing product ion f lows and
expanding IMES’ research and development,  system integrat ion and
appl icat ion engineer ing faci l i t ies and act iv i t ies.  “As this purpose bui l t
factory,  we aim to introduce al l  that ’s best in rat ional  organisat ion of
product ion.   At  the same t ime,  we are much better placed to receive
customers and demonstrate our products.”    

Overal l ,  Neumann sees the start  of  operat ions at  the new bui ld ing as a coming�of�age.
“Since IMES’ 1996 foundat ion,  engine bui lders and operators have increasingly come to
rely on cyl inder pressure as the value which can tel l  them most about both actual  engine
performance and overal l  engine condit ion.  Accordingly,  fo l lowing our most recent pro�
duct introduct ions we now have a l ine of  cyl inder pressure indicat ing products to meet
the needs of  both bui lders and operators of  d iesel  and gas engines.  On the one hand this
means products and complete systems for cont inuous monitor ing of  cyl inder pressure
as an input value for  engine monitor ing and control .  On the other hand i ts means a range
of portable and hand�held sets of  devices and sensors for  per iodic monitor ing of  cyl inder
pressure or sett ing�up and re�sett ing engines,  for  example dur ing commissioning or af�
ter  overhaul .”        
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Going back to 1996,  IMES was formed to exploit  the excel lent performance and longevity
of  i ts  robust cyl inder pressure sensors employing TION thin f i lm measur ing technology.
“Our sensors are at  the heart  of  a l l  our products associated with cyl inder pressure mea�
surement and are now in their  fourth generat ion.  They are affordable and their  robustness
and performance has been proven in many appl icat ions.  As a result ,  standard effect ive
l i fe is  more than 16,000 operat ing hours on both diesel  and gas engines.  On this basis we
bel ieve they offer  the best combinat ion of  robustness,  re l iabi l i ty,  pr ice and above al l  accu�
racy avai lable on the market.”  
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The IMES product range div ides neat ly  into three groups.  I t  starts with the sensors the
company sel ls  d irect to engine bui lders for  integrat ion into their  own electronic control ,
monitor ing and diagnost ic systems or overr id ing systems in the power plant or  aboard the
ship in quest ion.  

Bui ld ing on the success of  the types HTT�01 and HTT 04 sen�
sors,  the most recent landmarks in th is product range were
the 2007 launch of  the miniatur ized CPS�01 sensor for  smal l
engine appl icat ions,  the del ivery of  the 10000th sensor in
2008 and the ear ly  2009 attainment of  an Approval  Cert i f icate
for the type HTT�04 sensor in marine appl icat ions from classi�
f icat ion society Bureau Ver i tas.  
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The second group is  a range of  hand�held and portable electronic engine indicators and
indicat ing systems. The hand�held devices comprise products for  both the regular  cyl in�
der pressure measurements carr ied out at  specif ied intervals by engine room staff  to mo�
nitor  the performance and condit ion of  marine diesels �  the EPM�XP unit  –  and the more
elaborate EPM�XC device which targets more exact ing combust ion monitor ing tasks in
contexts such as f ie ld test ing of  prototypes and trouble�shoot ing.

Current ly,  EPM�XP is  the r is ing star in the IMES hand�held and
portable engine rang.  Battery powered,  EPM�XP aims to re�
place tradit ional  mechanical  indicators used for per iodic che�
cking of  engine cyl inder pressure.  The tradit ional  mechanical
devices produce an ink trace on a drum barograph which has
to be interpreted by an exper ienced operat ive.  With i ts  LCD
display the EPM�XP hand�held measur ing device al lows imme�
diate read�off  in digi ta l  form of  the most crucial  data at  the
point  of  use,  whi le a USB port  a l lows data transfer to a PC or
laptop as wel l  as charging of  the device’s accumulator.  

Already sel l ing wel l ,  the EPM�XP is  now avai lable with the opt ion of  a protect ive casing to
supplement the tough plast ic of  i ts  standard housing.  The casing is  designed to prevent
possible damage i f  the device is  dropped by the user,  for  example.  
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In  addit ion with the aim of  cover ing a wider range of  appl icat ions,  IMES is  a lso introducing
two further versions of  EPM�XP. Whi le the level  of  data which can be read�off  the hand�
held device at  the engine wi l l  remain the same, more sophist icated software packages wi l l
a l low a substant ia l  increase in EPM�XP’s off l ine data processing potent ia l .  Fol lowing
downloading of  the recorded data to a  PC or notebook,  IMES visual isat ion and data pro�
cessing software is  used to interpret and process the acquired data off l ine and at  le isure.  

In contrast  to data from mechanical  indicators,  which need manual  logging,  the data can
also be immediately transmitted by telephone l ine or the Internet to a remote computer for
expert  analysis.  Moreover,  as a part  of  the software upgrade,  EPM�XP can now be equip�
ped to calculate the output of  every cyl inder.  

A further recent development is  the portable “CMS Cargo
Box”,  where CMS stands for “combust ion monitor ing sys�
tem”.  Developed in cooperat ion with Wärts i lä  Service Fin�
land,  CMS Cargo Box consists of  sensors,  a measur ing
device and cables with which engines can be set�up,  e i t�
her dur ing commissioning,  at  prescr ibed intervals thereaf�
ter or  fo l lowing overhaul  or  repair.  

For ease of  transport ,  the Cargo Box i tsel f  is  an aluminium
chest with a te lescope gr ip,  handles and wheels.  I t  is  d iv i�
ded in two parts with the lower part  used to store the
measuring equipment l ike sensors and connect ing cables
dur ing transport  and the upper the data acquis i t ion
electronics.  Al l  sockets to connect the power supply,  input
signals and the CAN�Bus output s ignal  are located there.

In operat ion,  CMS Cargo Box al lows pressures on up to 20 cyl inders to be monitored and
based on the data acquired engine operat ing parameters set and opt imised.   With a spe�
cial  emphasis on dual�fuel  gas engines,  CMS Cargo Box targets both terrestr ia l  power
plants and dual  fuel  d iesel  e lectr ic (DFDE) propuls ion and onboard power generat ion sys�
tems on LNG carr iers – and,  i f  current concepts become real i ty,   cruise ships.  A part icular
emphasis on modern engines with common rai l  fuel  in ject ion or advanced gas admission
is balancing of  cyl inder outputs.

Already looking at  the next generat ion,  IMES is  working on
a CMS Cargo Box for use on two stroke,  low speed diesel
engines in order to be able to balance cyl inder outputs
better with special  emphasis on opt imis ing exhaust valve
t iming on the latest  generat ions of  e lectronical ly  control�
led two strokes.
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F inal ly  based on i ts  sensor range,  IMES designs and integrates CMS Combust ion Monito�
r ing Systems for permanent instal lat ion on diesel  and gas engines,  based on s ignals from
IMES cyl inder pressure sensors mounted on each cyl inder of  a medium speed diesel  or
gas engine.  By referencing the data acquired to the engine’s crank angle posit ion CMS is
able to evaluate cyl inder pressure information cont inuously in real  t ime for use as an engi�
ne monitor ing and control  parameter.  The calculated information is  avai lable v ia CAN�Bus
to an industr ia l  notebook.

With these capabi l i t ies,  th is product group is  a lready very popular among operators of  gas
engines for  the safe detect ion of  combust ion knock.  By ensur ing that detonat ion is  re l i�
ably determined and appropr iate counter measures automatical ly  in i t iated,  the operator
can run his engine at  opt imised performance as close as possible to the knock and misf i re
boundaries without r isk of  damage.  

With CMS appl icat ions expanding steadi ly  on stat ionary gas engines,  IMES is  now looking
closely at  appl icat ions on engines in marine appl icat ions,  especial ly  on dual�fuel  gas engi�
nes.  In a s imi lar  vein,  Neumann also sees possibi l i t ies for  using systems based on the ro�
bustness and long term accuracy of  IMES sensors to exploit  the fu l l  power potent ia l  of
diesel  engines.  “With common rai l  fuel  in ject ion,  var iable valve t iming and var iable geome�
try turbocharging,  engine bui lders and operators are able to set operat ing parameters
more extensively and accurately than ever before,”  Neumann forecasts.  “Being such a
central  value to engine operat ion,  accurate data on cyl inder pressure is  an ideal  feedback
on the effect of  changes to in ject ion,  turbocharging and valve t iming parameters.  This
would be ideal  for  adapt ive control  concepts,  for  example.”  
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As wel l  as a l lowing the f ine tuning of  engine sett ings IMES also foresees cyl inder pressure
signals being used to exploit  the structural  reserves bui l t  into every engine to ensure ope�
rat ional  safety.  “For example,  every engine bui lder sets l imits on f i r ing pressure and these
current ly  ref lect the fact that for  many years there was no way of  measur ing combust ion
pressure accurately,”  Neumann explains.  “However,  in  a s imi lar  way to i ts  use on gas engi�
nes to operate as close as possible to the knock and misf i re boundaries,  IMES CMS sys�
tems can cont inuously process accurate s ignals from our sensors to permit  fu l l  exploitat i�
on of  the engine bui lder’s specif ied maximum f i r ing pressure.”

imes gmbh   .     dr.�herbert�ki t te l�str.2  .   87600 kaufbeuren
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e�mai l :  info@imes.de .  http://www.imes.de

�4�


