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1 Scope of supply

Fig.1: Instrument case with all components
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2 Important information

2 Important information

2.1 Use of the operator manual

CPM 500 Electronic Peak Pressure Indicator

Please study this manual carefully before using the
equipment. This will ensure that you will receive maximum
benefits from using this engine performance tuning tool with
its versatile functionality and it will guarantee optimum
benefits over its lifetime.

We strongly recommend you to read the complete manual
before using the equipment. If you already have experience
with HEINZMANN systems you may only read the
relevant chapters for the required information.

It was our intention to structure this manual in a clear
layout, to enable you to get easy and instant access to the
information you are looking for. Please keep this manual in
a safe place where it is always available for easy access.

We ask for your understanding, that we will reserve the
right to change information and instructions in this manual
if necessary without giving notice in advance.
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3 Description

3 Description

3.1 Introduction

The electronic indicator CPM 500 is a handy, battery powered,
portable device to measure and evaluate cylinder pressure on
diesel engines at speed up to 1500 RPM.

The CPM 500 collects 10 consecutive pressure measure-
ments (cycles) and calculates peak pressure and engine
speed. The measured data are displayed in numerical format
on the LCD screen and can be stored in memory.

Up to 20 measurement data sets can be stored in the
CPM 500. The stored data can be downloaded via USB-
interface to a personal computer for evaluation.

The scope of supply includes software for Windows which

allows additional evaluation and visualization of the
collected data.

3.2 Measure functions

Pmax: average maximum pressure of 10 cycles
Pcomp: compression pressure
RPM: engine speed

A complete individual pressure curve average over the 10
cycles will be stored in the CPM 500 memory with each
measurement.

3.3 Functional description

The cylinder pressure will be measured with the CPM 500
unit incl. high temperature pressure sensor at the indicator
cock on marine diesel engines.

Memory : for 20 data sets
Application 2 — stroke: 40 — 300 RPM
Application 4 — stroke: 200 — 1500 RPM

The battery must be re-charged after approximately one
hour of continuous operation.

CPM 500 Electronic Peak Pressure Indicator 6
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4 Operation

4 Operation

4.1 Operator push buttons

Arrow up “T< tart measurement

Arrow down “J« ead measurement

Selection of
2- or 4-stroke engine

On/Off

Fig. 2: Push buttons

Remarks: After switching “On“, the CPM 500 automatically starts in 2-stroke mode. For converting to initial 4-
stroke mode, the user must connect the CPM 500 via USB cable to a powered up PC.

When connected, press “Read* and “Measure* simultaneously. The display starts to toggle between 4- and 2-
stroke start mode.

After display of the desired mode, immediately unhand the push buttons to store the selected start mode.

The same procedure can be used for switching from 4-stroke start mode to 2-stroke.

CPM 500 Electronic Peak Pressure Indicator 7
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4.2 Operating functions

Function

Key board | Display
push button

Switch On/Off

Selection of 2 -stroke or 4
—stroke engine

Battery check

Sensor check

Selection of cylinder

Start measurement

Read Pmax

Read Pcomp (only on two
stroke engines)

Delete measurements

Notes

Basic settings will be dis-
played after switching on:
Cyl:1 = cylinder no.1

2 stroke = 2 stroke engine
4 stroke = 4 stroke engine
Pmax in bar ; RPM: speed

Push key “2/4% to change
the mode of operation to
the desired value (4 or 2
stroke application).

Push key “2/4“ two times
to check the battery status.
Also temperature at mea-
suring element will be dis-
played.

Push key “2/4% three
times to check the sensor
status at O bar.

Push arrow key “T\« and
change the displayed value
to the number of the
selected cylinder.

During measurement the
following information
“Recording cylinder” will
be indicated.

Display indication (1-2 s)
of measured cylinder
values. Then CPM 500
unit automatically
switches to the next
cylinder.

The measured value for
Pmax of the selected
cylinder will be displayed.

The measured value for
Pcomp of the selected
cylinder will be displayed.

Push “Read” and “T*

at the same time for 2s to
delete the currently dis-
played measurement.

CPM 500 Electronic Peak Pressure Indicator
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4 Operation

4.3 Installation of visualisation- and USB driver software

The scope of supply includes the HEINZMANN visualisation software on CD-ROM for displaying and
analysing the measured data in numeric and graphic format.

Hardware requirements:

IBM PC Pentium or 100 % compatible, USB port
Windows 7, XP

Main memory minimum 16 MB RAM,

Monitor with minimum resolution of 1024 x 768.

Install CD ROM on your Personal Computer. Open directory “software” and make a double click at setup.exe
for installation of visualisation- and necessary USB driver software.

The program will automatically install a new directory and places an icon on the desktop of your computer.

USB driver will be installed automatically

DOCUME~14PCCANS~1.CAN\LOCALS~1\Temp'ckz_LG4X\DPInst

32-hit 0S detected
"C:\DOCUME™1\PCCANS ™1 . CAN\LOCALS“1\Temp\ckz_LG4¥\DPInstx86 .exe"
Installing driver

FTDI CDM Driver Installation process completed.

Press enter.

Press enter to finalize USB driver installation
4.4 Select COM port of PC

For selection of COM Port the CPM 500 should be
connected via USB cable to PC

e  Switch on CPM 500
e Connect USB port of PC via USB cable to CPM 500

e Run “Visualisation software* by double click on
the desktop icon.

Fig.3: CPM 500 connected via USB cable to PC

For selection of COM Port the CPM 500 should be connected via USB cable to PC and visualisation software
should be started by double click on desktop icon.

With mouse click on “Tools” and selection “Interface” the COM port of PC will be selected.

Interface Selection

ASCII-Eile !/-\ Cross On : Print Choos the part, wherefthe l] Save Shift [] Exit
Interface... 15 device is connected.
1 5 B 7 Balance | Remarks | Engine data
Print Strg+P ] ] ] ‘ = ] e Jllche] I
Cylinder 1 Pmax: 128.3 bar
Pcomp: 107.5 bar

[ J—

CPM 500 Electronic Peak Pressure Indicator 9
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4.5 Charge battery

The CPM 500 has a re-chargeable battery. The battery
charging will start automatically after the CPM 500 unit
has been connected via USB cable from USB port to PC
(fig. 4,5,6,7)

USB port

Fig. 4: USB-port of CPM 500

Note: At first usage please connect CPM 500 via USB cable to PC.
Charge battery for 2h continuously without disconnecting from PC !

vuliicu éu vid UOD Lavit W I'C

Fig. 6: Indication during charging process Fig. 7: Indication charging process completed
Do not change battery during charging process while CPM 500 is connect via USB cable to PC.

When the indicator is connected by USB, the battery charging runs automatically. The indicator can detect the
charging status and continues charging until the battery is fully loaded. Then the charging process stops
automatically. It is not recommended to interrupt the charging process before it is automatically stopped. The
charging process is finished when the display message "CPM 500 charging..." has disappeared.

If the battery status is low and the charging process stops after 5-10 minutes, then the user can manually force

the unit to charge the battery for 90 minutes by pressing both arrows o . © at the CPM 500 unit
for 2 seconds (Forced Charging Mode).

Note: It is not recommended to use the Forced Charging Mode when the battery charge condition is more than
40%, due to the risk of overcharging. Please see chapter 5.2 for a description how to check the charge state.

CPM 500 Electronic Peak Pressure Indicator 10
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4.6 Change battery
Note: Please only use re-chargeable battery E-block type “ANSMANN 250 mAh NiMH”

For changing the re-chargeable battery the battery cover on the back side of CPM 500 must be opened
(fig.9,10,11). Do not change battery during charging process while CPM 500 is connect via USB cable to PC.

Fig.9: Re-chargeable E-block battery type:Ansmann

+ Pol

- Pol

The battery should only be installed by
correct pole of battery !

WVRAVLNVHIGIM [

.
.
.
=
=
2
=
=
=
=
=
=
o
=

Fig.10: Battery installed on backside of CPM 500

Note: If battery of standard NiMh 250 mAh type Ansmann can not be charged or is not available, then the
operator can use for measurements Alkaline battery 9V only for a short time. In this case please immediately
disconnect the CPM 500 unit after transferring data to PC !

4.7 Mounting instructions on marine engines

Measuring at the indicator valve
e Before mounting the adapter, please clean the indicator valve by opening (1-2s).

To avoid measurement distortion:
e Check adaptor and sensor periodically for dirtiness and clean it if necessary.

DANGER!
The indicator valve ejects hot gas under high
pressure. Danger of sparks and burning.

Hot gases and particles may be ejected.

Wear gloves and safety glasses!

CPM 500 Electronic Peak Pressure Indicator 11



HEINZMANN®
QU

4 Operation

4.8 Measuring with CPM 500

o Charge battery
Charging time: min. 2 hours

e Start measurements on the engine
2-and 4 stroke application
Open indicator cock and close. Install sensor with adaptor at cylinder no.1 and open indicator cock
Press “On” at CPM 500
Press “Measure” and wait about 5-10 s

Fig.11: Indication during measurement on cylinder

Fig.12: Indication (1-2 s) of measured values from cylinder
After indication of measured cylinder values (1-2s) the display switches automatically to next cylinder.
Repeat measuring procedure for all remaining cylinders!
For to change engine mode 2- or 4-stroke press “2/4” to select application on a 2- or 4 stroke engine

Remark: The CPM 500 has a overheating protection of measuring cell for temperature > 300°C

Remark: The CPM 500 turns off automatically after 2 minutes without pressing any push button!

CPM 500 Electronic Peak Pressure Indicator 12
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5 Visualisation software release 1.0.7.8

5 Visualisation software release 1.0.7.8

5.1 Main tool bar buttons

B New..
@ Open..
|| Ascil£ie
Print

£ Print all

Tﬁ Cross On
] Exit

&3 Delete Measurement

r

[ Derivative curve

Show Cylinder

(& single

4l

[~ Pmax 10 cycl

L:J Save Shift

|l Derivative curve

Optimize

[~ Motored curve

CPM 500 Electronic Peak Pressure Indicator

Load new measurement data from EPM-XP

Open stored measurement data set

Save all data to ASCII file

Print screen page

Print all screen pages

Cross On function

Program exit

Delete measurements at EPM-XP

Selection of “Motored curve “ on 4-strokes
Selection of derivative curve

B

Selection of all cylinder in screen page “Engine diagram’

Selection of Pmax bar graph function

Save value of shifted curves

Function “Derivative curve”

Function for optimizing Pcomp position

Function “Motored curve”

13
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5 Visualisation software release 1.0.7.8

Functions for power calc. function. Only visible with Dongle 620-66-002-00

Selection window of cylinder

IMEP IPOWER Derivative curve
{I¥ Derivative curve p/alpha, p/v diagram
Show Cylinder
& single Indication Pmax 10 cycles
C al Indication of Pcomp 10 cycles (only on two strokes)
" PV single
PV Al

™ Pmax 10 cycl.
| Pcomp 10 cycl.

" Close REF File /7 Open REF File Close and open reference file
| save REF Fie Save a reference file
T Selection of engine type
ngine Type

+ 2 Stroke

" 4 Stroke

Selectdate .

colacflos Select files (*.ext format)

start date

Select start and stop date
2011/06/01 v]
stop date
2011/07/07) v]

Search IPOWER

5400 kW] Input of |nd|catec_i engine
. power and selection deviation
deviation .
in %
10 v] [%]
Yalues .
M Pmax [ IMEP Selection of values

v Pcompl™ Ipowet
[~ RPM [ dp/dCA

Cylinder
v Cyll
v Cy2
v Cyl3
v Cyl4
V Cyls
v Cylb

Selection of cylinder

-

show values

CPM 500 Electronic Peak Pressure Indicator 14



y & . .
HEINZMANN
QU

5 Visualisation software release 1.0.7.8

5.2 Load measured data from CPM 500 to PC

At first visualisation software must be started. CPM 500 must be connected via USB cable to PC
Press “New” to load measurement data from CPM 500 to PC

g‘ New...

The software opens a window to name the file for storing on PC

2
Savein: ]ﬂMeasuvingdata j e ¥ B~

Remark: The format of data files are
* ext. The software release 1.0.6.0 or
. higher can read and open old data
.. (T ﬂ e | formats of *.exd

Save as type: IEPM-XP data files

After entering a file name and storing the data will be transmitted to PC.

o
Read record 14: ok 2

Read record 15: ok
Read record 16: ok
Read record 17: no data
Read record 18: no data
Read record 19: no data
Read record 20: no data

Saving file: ok

N

After this procedure the measured data will be monitored at visualisation software.

5.3 Load measured data from hard disc to PC

At first the visualisation software must be started.
Press “Open” to load measurement data from CPM 500 to PC.

[ Open...

The software opened a window for to open a stored file on PC.

I 2
Look jn: I‘j Measuring data :I ¢ B kB

Remark: The format of data files are
* ext. The software release 1.0.6.0 or
higher can read and open old data
formats of *.exd

File name: ISulzel RTA

L L«
I

Files of type: |EPMXP data files

After this procedure the selected data file will be monitored at visualisation software.

CPM 500 Electronic Peak Pressure Indicator 15
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5.4 Monitoring of combustion data

5.4.1 Screen page “Cylinder pressure curve”

Indication of pressure curves of
measured cylinder 1...n.
(n = measured cylinder; max:20)

| e Nl
6f Toow It
@ 0d T St

fo B [Pt PR obon £ re

Indication of
Engine Report

Indication of
Pmax diagram

Indication of
Pmax Balancing

Remark field

Field ,,Engine data“
Selection of scav. air
pressure

e 13 |4 s | Enginéreban| Fue P (e | Fem S Engre e
Cylinder 1 Pmex 1376 ber 2 Smaoka
Famp 13350 Spee 161 o
= e
“c, T T “c T ‘e
Optimize* function
‘n i
PAAY
400
In A
H /!
/
B w A
o / \‘,
& 74 \
0 f/ .‘\
o / AN
/ P
~
e

tored curve
.
»
:

s

Motored curve
Derivative curve
Indication of all measured

\

curves overlapped or single
cylinder selection

Pmax bargraph diagram

JECCNNE 10 cycles
|
Arrow function to shift
curves with 0.1 resolution
on 2 strokes.
On 4-strokes shift curves
with 0.5 resolution.
54.1.1 Indication of all cylinders
il |n XP vi:u.m.unn
75.;~. B0 [Pascume fR 0000 SBn @ ouden Des
1 N C |s [] Engine Report| Pmax | Prmax Belarce | Femarks | Engne goto |
= : Cylinder
selection

w0
&
®
&
P
P
w
0
L
170 180 %0 0 12 » & % ) 0 = ' x

CPM 500 Electronic Peak Pressure Indicator
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5 Visualisation software release 1.0.7.8

Zoom-function

B EPM-XP Visuatization

R e e N
1 2 3 4 s 6 Engine Report| Pmex | Pmax Balsnce | Remarks | Engine dets |
[200
|
|
Zoom function on: Hold left mouse button pushed down and draw across the curve from top left down to
right bottom corner.
Zoom function off: Hold left mouse button pushed down and draw across the curve from right bottom up
to top left corner.
5.4.1.2 Cross On function
B £PM XP Visualization
Sl B [Pascipe fR om0t [SEe @ DdMes Des
2 |3 |s |8 |6 |EroneRecon| Puex | PrscBaisnce | Remadks | Engne da|
= 4 . . . . . . Shom Cpbder
190 g
= Indication of pressure 5
=|| [bar] and crank angle F
= position [CA] | e

Cross On: Push with mouse “Cross On” button and move mouse to the position of curve
Cross Off: Push with mouse “Cross Off” button

CPM 500 Electronic Peak Pressure Indicator 17
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5 Visualisation software release 1.0.7.8

54.1.3 Save to ASCII

Press “ASCII-File” to save all measurement data to Excel (*.csv) files.
I3 Ascikfie

The software opened a window to store data to (*.csv) files.

rewrile 21|
Saven: | 3 ASCII_Files - e ®ckE

- File name: |_St_2_DateTime_18_06_2008_17_14 05  v| Save
et Saveastype:  |Excel csv files (“.csv) =l Cancel /l
7
5414 Optimize function for application on two-strokes

IMES algorithm for automatic Pcomp position calculation on two-strokes can be influenced by some noises on

the pressure signal. If Pcomp Position is not exact centred on TDC position than please press button
“OPTIMIZE”

Remarks: Optimum Pcomp position influences also IPOWER and IMEP calculation for application with dongle
620-66-002-00!

1. Check all curves

i . 4
Flle Tools Info

|
B Hew B Open @ ASCIIEile ﬁ CossOn (5 PinAl 43 Pin € Del Meas savestit [ Est
1 |l |3 |4 |s |8 |EngineRepar| Pmax | PmaxBalance | Remarks | Engine deta|
200 Max. 10 I
o ~Show Cylinder—
 single
@ 8l
™ Pmax 10 cyel
[ Olinder
& WV CcvLl
120
“I"'| Some curves should be AN w ore
. = W CYL3
|| checked for optimum \ : | e ous
2 0ol e : 7 oS
" | position of Pcomp ! / N T | pons
& =
\ L
\ -
4
5
£
7
W
o =S °
i = N
-170 160 150 -140 130 120 110 100 S0 80 70 60 50 40 30 20 10 il 2 4 & K 100 110 120 130 140 150 160 170 180
Crank angle [degree] I
K| s
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2. Check lowest position of derivative curve

File Tools Info |

B New By Open.. ([T} AsciEie R:mssun AR PinAl i @ DelMeas [ Saveshit ] Edt

1 |2 3 la s |6 | Engine Repart| Pmax | Pmax Balance | Remarks | Engine data |
Cylinder 3 Priex 1350 bar 2 Stroke |
Peomp: 1208 bar Speed: 85.0 rpm

200 Optimize Max. [10

N ¥ Deerivative curve

L, S R / tenDess
\ @ i

. — Select ,,Derivative curve® [ , @
Derivative curve \Nn--- °  Precttad

Pressure [bar]

P

o/ | Lowest point of \ .
derivative curve y \ :
is before TDC! / \ .

70 160 150 140 130 420 110 100 90 0 70 60 0 40 30 20 -10 PRE: a &0 \7 % 100 110 120 130 140 150 te0 170 180
Crank angle [degree]

] ] \ »

3. Shift curve into optimum pos. of Pcomp by pressing button “Optimize”. All incorrect curves are shifted
automatically into optimum position of Pcomp.

File Tools Info

Hew. Open il A CrossOn (435 Prnkall (&= Pint Del Meas. [] Save Shit Est
2N 2 =)

1 |2 [ERE] |5 6 | Engine Repart| Prmax | PraxBelance | Remarks | Engine data|
Cylinder 6 Prax: 1345 bar 2 Stoke
| Pcamp: 1141 bar Speed: 85.0 om
10 Ve [0
[ Show Cylinder
 gingle
fa-

I~ Fmax 10 cyel

\ ’

L] sung snpenuag

| Curve shifted into
*I| optimized Pcomp position

7 R

-
2
E)
”
=
5
=4
=3
L T N

—

70 -160 -1S0 -140 130 -120 110 -100 - B0 70 60 S0 40 30 20 -0 O 10 20 30 4 SO 6 70 & 9 100 110 120 130 140 158 160 170 180

Crank angle [d
rank angle [degree] Min. [0

;_l [ 2l

4. All curves shifted

CPM 500 Electronic Peak Pressure Indicator 19
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5 Visualisation software release 1.0.7.8

] EPrx Visualzato ol 2 3

Fle Tools Info

B New B Open [@ ASC-Eile h Cross On 5\3 Frint Al }\3 Fint €9 Del Meas. saveshit ] Ext

1 2 s |4 |s 6 |Engine Report| Pmax | Pmax Balence | Remarks | Engine deta |

| 200 Mex. 10

Show Cylinder—

 single

@ al

I Pmar 10pcl

Cylinder——

P o
oLz
¥ Cvl3
P CLd
 cvis
¥ CYL6

All curves shifted into / 4
optimum Pcomp position i

Pressure [bar]

g

=
[Heq] asuna aaneauaq

.

B
b b N b b kLA L

470 160 150 -140 130 -120 -0 -100 %0 80 -0 & 60 4 30 -

0 -10 10 o
Crank angle [degree]

5415 Save Shift

E’j Save Shit

After shifting curves the operator has the possibility to save shifted data as *.ext file under new name.

ew rie N 11
Savein: [ (3 Messungen Juni 2012 x| & &% Ea-

E] 2012-05-23 - ME IND CARDS - LIGARLEXT

Desktop
My Documents

Lt

My Computer

i
&l File hame: || :] Save ‘

by Ne;work (R4

Save as lype: | EPM-XP data files [*.ext) _:l &

N

CPM 500 Electronic Peak Pressure Indicator 20
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5 Visualisation software release 1.0.7.8

5.4.1.6 Automatic Pcomp calculation on four-strokes

During the first opening of measurement data file (*.ext) the Pmax value is centered at TDC (0°CA). For Pcomp
calculation on 4-stroke calculation the operator should press “Optimize” button.

L e T e
Flle Tools Info

> Hew B Geen. [ asciie ﬁ CossOn (i PikAl 45 Pt @ DelMeas. [ savestit [ et

1 Je |3 |4 |5 |6 |EngineRepor|Pmax | PrexBalance | Remarks | Engine data|

Cylinder1  Pmax 1147 bar 4Stoke

Peomp: 876 bor Speed: 9021 rpm
200 m“- . . Mex. [4
3 (13
Press “Optimize - [ e

[~Show Cylinder

& single

[aF]

T Prax 10 epel.

Pressure [bar]
~—
[aea) sinz aneaus @

340 320 300 280 260 240 220 200 180 -180 140 120 -100 B0 6O 40 20 00 120 140 180 180 200 220 240 280 280 300 320 340 380

B
Crank angle [degree]

ol 0] 0

©

File Tools Info

@otion.  Bopen. [ ascig T cosson 5 Peel (5 P @ DelMeas [ savesit ] Ext

1 | E! |4 |5 | |EngineReport| Pmax | PmaxBalance | Remarks | Engine data |

Cylinder 1 Proex 1142 bar 4Soke
Speed: 9021 rpm

ec

I Motored curve.

Calculating cylinder -1 please wail it

T LT L E——" . . . I~ Deiivative curve
AEEREEEEER \ Aﬂer press'ng “Optlm]ze“ ’:)\wnwl:yhnde
* please wait for calculation of
Pcomp of each cylinder. A T
Calculation time 5...8 s/ cylinder
g \
: .
L \ e

)
Crank angle [degree]

=]

] 5
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5 Visualisation software release 1.0.7.8

[ PP Visaaia
Fie Took o

[N B open, [ ascume {75 Con0n 5 Pinat P @ Dl ven [ sweshit ] B4

1 R R L 5 |6 |EngineReporn| Poex | FmaxBelance | Remarks | Engine dein.
Cylinder 1 Pmex 1037 bar 4 Stoke
Peomp 671 bar Speed: 8971 rpm
B Click on “Motored curve* for display —p
o : Click on “Derivative curve” for display—»
i . fAL
amy
: £ i
T S i
0 fa o pe ] " attdfo &
] . . YA sl M : H
IS ; s { l\. /‘}‘W g
& Ni—Ar
: LR ’
e i VN
bl ] 3

4
F D
£

& e
ca

I Pross 0 yel.

5417 Additional functions

54.1.7.1 Save shift

D Save Shit

After automatic Pcomp calculation the operator has the possibility to save shifted data as *.ext file a under new

file name.

5.4.1.7.2 Save reference curve
After selecting a cylinder as a reference curve press button “Save Ref-File”.

| save REF Fie

54.1.7.3 Open reference curve for comparison to other cylinder

/"7 Open REF File

541.7.4 Shift curve into reference-curve

Info
B [ ssoie 7 conon 3 P © odMess [ Comner [ swentr [ swmsn P ea

4 5 |6 |Engine Repod| Fmex | | Pramp: nEP | | Trendng | Remerks | Engine D |
Cylinder | Prose 1458 bar IMEF:16.3 bar 2 Stroke
Fromp:1200bor  POWERGKW  Speed: 900 pm _awasna |
oo A Mex | MEFIFWER
, L e
- ; ; T
a0 " e
- " Ll
-
. B
= e
;. " ™ Poome 10 crel.
: .
. - | :
Shift curve into reference A 4
H H o i 2
= curve by using function % .
100 13 s e 3 s
» Auto Shift \
n i \._ o
S N
40 & \‘
w \\Q__ 6
% e S "
I -
.‘ | =
- |+

Note: The reference file can only be compared with measurements at same load.
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[
—
Bl Ben [ asoige PR om0 Gy Real P © 0o e [ Cosmer [ Serer [ smesn o
1 Jz |3 |4 |5 |5 |EnineRepot]Pmax | PmecBsienca| Pramp Baianca| MEF | MEFBaience | Trending| Remarks | Engne ata |
Poomp 1208 bar  POWERS7iW  Speed 800 m oot
] v 20 IMEF IFOWER
S - I Devrtive curve
= o . e e
Eo ) "% “a
0 " PV single.
z s
:;: N " I~ P10 2yl
psd 3 < + B B " I Pocme 10 opel
o .
= .
180 4 4
2=|| Shifted curve into * 4
Fro H
25| reference curve N\ “3
— \ .
: S\ :
:n \ :
2 + + \.\ 12
: - e
© R s OIS -
¢ AT0 160 150 -0 i) 120 190 100 B0 B0 0 B0 S0 40 B 2 0 0 W @ S B0 0 BD 90 W0 10 42 130 140 150 0 170 180
Crank angle [degree] Min [Z0
: | ;
. [ ey
5.4.2 Screen page “Pmax diagram”
Bt Do fabw Qe we [
1o Jz |3 |4 |5 |6 |EngneRepon Fmss |PmexBeience | Remaks | Engreges]
S f—
-
-
.
.
.
-
i
fs
.
.
.
.
.
.
.
Pmax- and Pcomp values will be displayed.
5.4.3 Screen page “Engine report”
B New, B Open... . Cio: a Pint €3 Del Meas. ] Est
1 l2 |3 |4« |5 s Engine Report | Pmax | Pmex Balance | Remarks | Engine dta |
Pmax Pcomp dP/dCA RPM
[bar] [bar] [bar/degree] [1/min]
Cyl.1 1138 829 79 149.0
Cyl.2 1120 816 78 1491
Cyl.3 1139 834 79 1481
Cyl.4 1138 833 79 1490
Cyl.5 116.0 849 79 1491
Cyl.& 1140 835 79 1491
Mean 1139 833 79 1491
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5.4.4 Screen page “Pmax balance”

5.4.5 Screen page “Remarks”

e o B Qoen (2B © el Mo Den

2 |3 4 |s |6 Engine Report| Prosx | Pmax Balance |Flemorks | Engne dan

The user can write important
remarks into this field and save it.

5.4.6 Screen page “Engine data”

Measurement conditions

Scavﬂ"l’? 28
oK

Manual input of scavenge air pressure in 0.1 steps
from 0.1 ...6.0 bar. For confirmation “OK” must be
pressed.

5.5 Delete measurement on CPM 500
CPM 500 must be connected via USB cable to PC

After transferring data to PC the operator has the opportunity to delete all measurements via visualisation
software or to override existing data during next measurement on the engine.

&3 Delete Measurement

Press “Delete Measurement” to delete all measurement at CPM 500.

14flash pages to delete l%

For to delete selected measurements at CPM 500
unit please see also chapter 5.2 !
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5.6 Open *.csv files with Excel
Start Excel program and open selected *.csv file ( Microsoft Office Excel Comma Separated Values File)
Mark measurement data of cylinder

¥ @-A Xmd-

r—m: | T

[?]%]

ExemEREEMeR

MR
o] ] 09 Lt )
o0 ) 1] 4 )

SEEEEEE

IS

1 f>rv'|1 L

Manage Templates... | [ Setas Default Chart |

CPM 500 Electronic Peak Pressure Indicator
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5.7 620-66-002-00 IPOWER- and IMEP calculation

On two stroke applications the software calculates IPOWER and IMEP automatically. Please check optimum of
Pcomp position (according to chapter 5.4.1.4), because it influences the accuracy of IPOWER and IMEP
calculation.

On four stroke applications the software shifts the curve automatically to an optimized TDC position for
calculating IPOWER and IMEP values of each cylinder. Please see also chapter 5.4.1.6.

5.7.1 Overview of additional functions

For to visible additional power calc. function and trending on Vis-
Software the Dongle part no.: 620-66-002-00 must be installed on
USB port of PC.

Fig.16: USB Dongle 620-66-002-00

5.7.1.1 Power calculation function

Calculation of MIP and Ipower

Mean indicated pressure:

MIP=(*=n/n)* > pi * [sinoi + A2 *sin (2 )]
with

n: 1 for 2-Stroke. 2 for 4-Stroke

T Pi(3.14..)

n: Total number of samples per working cycle

pi: Pressure at sample position 1

ai: Crank angle at sample position 1
A: Crankshaft radius/conrod length

Mean ndicated power:

1Power = (cylinder volume) x (revolutions per second) x (mean indicated power).
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Foben @O [Dasoige fRos0n  [3ER @ Ol Mess [T Opener [ savener [ soestn ] £

1 2 |3 |4 |5 |8 |EngineRepor|Pmex | PmexBelance| Poomp Belance | MER | MERBalance | Trending | Remeks | Engine Date
Cylinder 1 Pmax 1138 ber IMEF 162 bar 2 Stroke
Poomp: B2 9 bar IFOWER: 1134 kW Speed: 1430 rpm

- p—

o =l Showw Cpbnder

195 & 4 H .

: f= Selection of:

160 3 © Pysinge D - t.

: o - Derivative curve

e 1 ™ Pmax10cycl -

= , s - single

- all cylinder

. - PV single
5 . 'PV a“
A\ b - Pmax or Pcomp
00\ 10 cycles
Y
d »/ ‘\
5 / X

: . : : . : e e 12

AP0 ABD 480 160 430 420 10 400 S0 B0 70 60 &) 40 W

e 0 2 W 0 % B 70 M % 100 10 10 130 40 158 160 170 480
Crank angls [degres]

Min 20

|
<

Remark: For power calculation it is necessary to enter specific engine parameter (bore, stroke and conrod length
in mm) at screen page “Engine data”
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5.7.1.2 Indication of cylinder pressure (single) versus volume

e s i
Bt Bl [as0ise R Omon (250 © OnMess [T tomrar [ senri [ ot [ 1

' Jz |3 |4 |5 |6 |EngioRopor|Pmac | PmaxBoionce| Promp Bascs | MEP | MEPBolance | Trending | Remarks | Engna Dota|
Cylinder 1 Pmec 138 b IMEP: 162 bar 25voke
Feonp B2 bar IPOWER T134kW  Speed 1400 o
i [ MEPPTWER
=
S — P
s . o
- i it ook i ook xcl
15 P angh
- T
125 r
1 r

E5 8§83
et

T

5.7.1.3 Indication of all cylinder pressure (all) versus crank angle

e ook nfo
Gelon. B [hes0ise fACmon (HEm @ Dt Mem [T OpenREF [ SeveREF Dex
I T ER C e [ P | ER | Trending | Pamers | Engine Dl
[ s WEPPOWER
=
= Shom Crrder
14 .  srge
w0 e
i i i i g i i s =
3 & pvaa
=
=
s o
™ » Oyt
ns| y 7
F o
o .
2 5 cnz
™
s o
00 % o
a5 N v
= s
. o
L £ 3
Zw .
R :
& - §
£ ;
o = ¥
" w
= §
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5.7.2 Screen page “Pcomp Balance”

e 10s e
Getisw. @ Doen (B QDo Dea
1oz 3 |4 |5 |8 | EngneRepon| Prex | PrexBaisnce [FEE B | MER | IMER Salance | Trending| Remarks | Engine Dete
P—————
el oo e mr
2
'
£
§
£
H
E
§ o
4
2
o o o o o e
.
Oz ME | o senad CuProc PR & Ol Te 2-Tab 2010625, 6X1

Remark: On 4-stroke engine applications Pcomp Balance will not be displayed!

5.7.3 Screen page “IMEP”

BTG
@etiew.  Bomen 2B @ DeMes (1)
L - T T - [

MR mear 162
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5.7.4 Screen page “IMEP balance”

Ioos g
et [ Open A b De Ma (1=

i |2 |3 |4 |5 |& | Engine Fiepon | Pmeax | FmaxBalance | Promp Balance | IMEF | nce || Trending | Remarks | Engine Dea|

SEP mean ol cpur 16.2 fou] n
! P B v

(5 mesn oer]

& ®

[35]

) o2 o

cvie s o
Cranser

5.7.5 Screen page “Engine data”

Gle Tools Info

B New. [ Open. SCIEle , ﬁ, Print All )3 Pint €3 Del Meas. pen REF i veshit ] Est
1 | & | 3 ] 4 I 5 | [ ] 7 I Engine Repnn] Pmax | Pmax Balance] Pcomp Ba\ancal IMEP ] IMEP Balance | Trending | Remarks Engine Data.
Settings
ENGINE SELECTION [ - [ Load
ENGINE TYPE [Man7s70MCC Save (=) Delete
ENGINE NO [1
SHIP NAME [Mv STEFAN Apply
Engine Datar
BORE [mm]  [700 STROKE [mm] ~ [2800 CONRODLENGTH[mm]  [2870
Measurement Condition Flowmeter

DATE 16.08.2012 SCAV. AIR PRESS. [bar] 20 CONSUMPTION [i/h] 1643
TIME 11:00 SCAV. AR TEMP. ['C] 35 DENSITYAT15 ‘Clkgf]  |0.9672
LOAD [%] 75 CONDITIONS Calm sea MECH. EFFICIENCY [%] 92

FUEL RACK TEMP. FOR COUNTER['C]  [096
EXH.GAS [No. 1 B E |
TEMP.
ATTC  [Thbefore [350 356 350

Tafter (345 345
%U'SAS |c>/1 |1 |2 |3 |4 |5 Ie 7
ATCYL  [Temp. [330 335 340 350 350 360 ﬁ
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Please enter: Shipname, Engine type and Engine no. For power calculation it is necessary to enter specific engine
parameter (bore, stroke and conrod length in mm).

Important specific engine data from MAN B&W are stored in the program (Open Engine selection).
For correct values of bore- stroke and con-rod length please see also our list of specific engine data (see
Appendix 1).

Also the operator has the possibility to enter measurement conditions for example exhaust gas temperature.
The input of scavenge air pressure influences Pmax and Pcomp values !

For calculation of specific fuel oil consumption [g/kWh] please enter the following data from
“Flowmeter”:

- Fuel oil consumption in [I/h] in 1h
- Density at 15 °C [kg/l]

- Mechanical Efficiency [%]

- Temperature for counter in [°C]

After entering values of measurement conglitions the user must press “Apply” for to display values in “Engine
report”

5.7.6 Screen page “Enginé report”

1 l2 |3 |4 | L Engine ReporfPmex | Pmax Balance | Peomp Balance | IMEP | IMEP Balance | Trending | Remarks | Engine Data |
Total IPOWER = 8661 [kW] pmex /| Prmex pos. | Pcomp | dP/dCA | RPM [ IPOWER | IMEP | ExHcasTEMP. |

e /. [ [deg] [ [bar] | tardegres] | [1/min] [ kW) [ [bar] | cl
oyl 118 131 1014 38 991 1221 135 330
oyl.2 s 124 1023 35 991 1260 139 333
o3 191 133 1028 37 991 nn 129 334
ovl.4 1185 144 1017 35 991 1207 133 33
oYL 1195 141 1053 37 991 1273 140 336
Oyl 1191 136 1013 37 991 1241 137 333
oyL.7 1192 140 1021 36 991 1288 142 345
Mean 1191 136 1024 36 991 1237 136 335

Measurement Condilians: / Date:/ Time 12062012 12:00 Temp. bef. TC1 30°C

/ Load 5% Temp. bef. TC2 320°C

/ Scav. air press 20bar Temp. after TC2 325°C

/ Scav. airtemp. 23°C Temp. bef. TC3 333°C

‘ Fuelrack 65 Temp. after TC 3 330°C

Conditions Calm Sea
SpecF.0.Consumption: [g/kWi] 173

5.7.7 Screen page “Trending”

The trending function is a useful tool to compare measurement data at same engine output or load to find
deviations in combustion process for preventive maintenance on engine. A max. of 32 measurement data files
(*.ext) can monitored with trend function.

~ ) ) i Name GréBe Typ Gedndert am
1] D.'I,Produktie‘l,EPM-XPIShlppiame'},Malneﬁngilne i mE_2011-04-21 Ex7 65KB EXT-Datei 25.06.2011 08:57
e o, —@Ms_znn-ns»an.sm 65KB EXT-Datei 25.06.2011 09:17
X |[Z)Measurements S0% load ME_2011-03-25.EXT 66K EXT-Datsi 25.06.2011 09:18

b | )Measurements 60% load

= |2) Shipname
O Ship I)Measurements 75 % load

# L2 Main engine

[ 1710 59 viussization

B e £t @ e 0es

§ | g Fpon| P | P Banos| Peomp Balncs| WEP | IWEP Baimcs Trewina | Fsmor | Engne Do |

trending disgramm

-
[ EXEREE]

-
i

Remark: The format of data files are only *.ext. ;

-
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Engine Type /

(v 2 Stroke
" 4 Stroke

Select date
selectfiles

start date

2011/06/01

stop date
2011/07/07 4

\

Selection of engine type

Gffnen

Suchenine |3 Measurements S0% laad

T ME_2011-04-21 EXT
e 201105 0,647

Zudetzt B|ME_2011-03-25EXT
enwereets 0.

Search IPOWER L
6300 K :
L [kw] o
deviation Atttz
=] INiss
10 [ ] Neavakunget Daiogare: [T =
Values Dateiyp [EPM <P endng date s ] _ftechen |
v Pmax [ IMEP
v Pcompl™ Ipowet
L e Input of indicated engine
Cylinder power and selection deviation
b Ol in %. Default value 100 %
v Cyl2
v Cyl3
M Cyl4 Selection of values
¥ Cyl5
v Cyl6
Selection of cylinder
v
show values
B tiew & Open [Pt @ Del Moae 0es
1 | |3 4 5 6 | EngineReport| Fmax | PmoxBalance | Peomp Bolance | IMEF | IMEP Bolance  Trending | Remarks | Engine Dota
Mex 150 Mex [2000 Engine Type
) trending diagramm ) ot
- e Seloctdate
40 : :’ii selectfiles
: = o
% & 4 e 1489 Sesrch IPOWER
o s e == o
s 1400 deviation
oo 1360 fo =
bod :EE Veales
o e e T B Pl b
;u’. £ = = — 3’7_ j" $ —— 3 ;:zi. VJ:EPMUU:FMCA
g —r = T
2 Lu wo § v
‘o de 0 m| ~ P
1“2l | Information Fowencas »  |poe
L t | Masimum = 1171 [kw/] ps S
i available by F:&EF&:KHE& fond
.t | mouse click “
; = o
‘* — o
? T =
M [ - v - - Wi

Information of about time
of measurement data
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6 Accuracy check

6 Accuracy check

The CPM 500 is adjusted at HEINZMANN workshop at different pressure values (0...300 bar)- and temperature
values (50°C- 200°C). The values are described at calibration certificate (see fig.13). A calibration certificate
will be delivered with each CPM 500 unit.

The CPM 500 has a very stable and long life cylinder pressure sensor type HTT. We emphasize to check
calibration values of CPM 500 at pressure calibrator by hydraulic oil once a year.

Kalibrierzertifikat HEINZMANN®

Calibration certificate

1523-10-0002-0

Temp ressure P iDe | Temp ressure = iDe | Temp. ressure P iDe
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | —————— e
203.1 0.00bar 3.89 0.012 |
201.8 60.00bar 7.19 0.012 |

201.3 120.00bar 10.40 0.007 |
200.8 180.01bar 13.61 0.007 |
200.6 240.00bar 16.81 0.006 |
200.9 300.00bar 20.00 0.006 |

200.1 0.04bar 4.01 0.005 |

Fig.13: Calibration certificate of CPM 500 unit
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6.1 Connection of CPM 500 to pressure calibrator

Connect CPM 500 unit with thompson adaptor to pressure calibrator (fig.14).
Please check possible leakage at adaptor by generating pressure.

Fig.14: Connection of CPM 500 to pressure calibrator

Note: The pictured pressure calibrator is an example to generate pressure. At your workshop you can use
your standard pressure calibrator.
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6.2 Generate pressure at pressure calibrator
We emphasize to check CPM 500 at most frequently measured Pmax-value on engine.

For example pressure values at 0 bar and between 100 bar — and 200 bar.

o .
Fig.15:Example for indication of static pressure by Fig.16: Example for indication of static pressure value
generating pressure at pressure calibrator at CPM 500 display

- s
Fig.17:Example for indication of static pressure by Fig.18: Example for indication of static pressure value
generating pressure at pressure calibrator at CPM 500 display

Checking procedure:

a) Switch — On by pressing operating key “On/Off “ at CPM 500

b) Generate pressure 0 bar at pressure calibrator (fig.15)

c) Press 3 x operating key “2/4“ at EM-XP. The static pressure value will be displayed (fig.16)
d) Generate pressure for example between 100- and 200 bar at pressure calibrator (fig.17)

f) Check displayed pressure (fig.18)

g) Compare generated pressure at pressure calibrator and displayed pressure value at CPM 500.
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6.3 Example of displayed CPM 500 values during pressure check

Displayed pressure [bar] at CPM

Indicated pressure [bar] at calibrator Deviation +/-2.5

500
0 0 0
100 99 1
200 198 2

Note: The max. acceptable difference between adjusted pressure at pressure calibrator by ambient (20-25°C)
temperature and displayed static pressure at CPM 500 is +/- 2.5 bar. By increasing pressure difference we
emphasize to send CPM 500 unit to HEINZMANN workshop for new adjustment and calibration.

The accuracy of the CPM 500 unit acc. technical data is +/- 0.5% full scale (0...300 bar) between adjusted
temperature range of 50°C- 200 °C.

Calibration check at pressure calibrator

250

200

150

*® |ndicated pressure [bar] at ca-
librator

" Displayed pressure bar] at
EPM-XP

[bar]

100

50

0 100 200
[bar]

Fig.19: Example of calibration check diagram in Excel program

6.4 Disconnect CPM 500 from pressure calibrator

The thompson adaptor of CPM 500 must be dismounted from adaptor of pressure calibrator. After disconnection
the thompson adaptor incl. gas channel of HTT cylinder pressure sensor must be cleaned from oil by using
pressurised air.
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7 Cleaning

7 Cleaning
7.1 Periodically cleaning

Clean gas channel of thompson adaptor by compressed air periodically (see fig. 20)

Fig. 20: Periodically cleaning of gas channel

7.2 Cleaning in case of hard deposit

For elimination hard deposit please disconnect sensor from adaptor by using tools with wrench size 19mm and
22 mm (fig.21). Before disconnection of sensor from adaptor spring must be disconnected from adaptor (fig.22).

This procedure should only be done if accuracy of measured values is incorrect!

q" 19 mm wrench size tool

Use tool for
disconnection of
spring from adaptor

[ §

22 mm wrench size tool

Fig. 21: Disconnection of spring Fig.22: Disconnection of HTT cylinder pressure sensor
from adaptor

CPM 500 Electronic Peak Pressure Indicator 37



y &
HEINZMANN®
\ @
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7.3 Cleaning procedure of adaptor
Please use a drill with 2.5 mm diameter for to clean gas channel of adaptor (fig. 23 and fig. 24)

Fig. 23: Drill 2,5 mm Fig. 24: Drill in case channel for cleaning

Clean gas channel of adaptor with a drill 2.5 mm and clean gas channel of cylinder pressure sensor with special
tool.

7.4 Cleaning procedure of cylinder pressure sensor

Please use the special drill tool and clean gas channel of HTT cylinder pressure sensor. (fig. 25 and fig. 26). The
length of gas channel is 29 mm. The max. entering length of special drill tool into gas channel is 28 mm which
is marked. Do not try to drill more than 28 mm into gas channel!

Fig.25: Special drill tool Fig.26: Special drill tool in gas channel of sensor
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8 Basic check for fault finding

Before contacting your local agency or service partner, check the problem guide below.

Problem

Indication at CPM 500

No display indication after switch “On”

Action

Low battery after full charging

If the battery status is low and charging
process finished after 5-10 minutes then
the user can charge battery manually 90
min. *

Charge battery by connecting to
USB port from CPM 500 to PC

Over temperature indication
Indication after temperature of
measuring cell > 300 °C

Connection to USB port of PC
Press 2 s both arrows

D .

H_/

at CPM 500

High offset

Disconnect sensor from indicator
cock and wait 5-10 minutes

No signal
Engine speed is lower than 10 RPM or
Indicator cock is not opened

Sensor is defect.
Please send CPM 500 unit to
HEINZMANN workshop

Open indicator cock

* |If battery of standard NiMh 250 mAh type Ansmann can not be charged or available than operator can use for
measurements Alkaline battery 9V for a short time. Please disconnect CPM 500 unit after transferring data to

PC!

Note: It is not recommended to use the Forced Charging Mode when the battery charge
condition is more than 40%, due to the risk of overcharging. Please see chapter 5.2 for a
description how to check the charge state.

Note: Please only use re-chargeable battery E-block type “ANSMANN 250 mAh NiMh”
(Fig. 27).

Fig.27: Re-chargeable E-block battery type: Ansmann
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9 Nomenclature

Item Description

RPM Engine speed

Pmax Mean value of maximum pressure [bar]
Cycles Number of working cycles

dp/ca Maximum rise of pressure curve [bar/ca]
Pcomp Compression pressure [bar]

CPM 500 Electronic Peak Pressure Indicator
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10 Technical data

Measuring range 0...300 bar

Accuracy (CPM 500 incl HTT cylinder pressure sensor)|< 0,5 % Full Scale

Max. temperature at measuring cell 300 °C

Storing capacity 20 measurements / engine

Interface USB

Battery E-block re-chargeable type ANSMANN
250 mAh NiMh

Dimension 180 x 24 x 52

Weight (incl. battery) 350 ¢
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11 Thomson Adapter

Section A-A

185.5

U\ WATAWATATA

835

L« -

\
_/

24.6

N
p]ﬂmﬂ‘

W27 110

35

N
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Appendix 1.

The Con-rod length is seldom in the engine manual.
While this data is mostly correct, no responsibility is held for errors.

Engine type Bore in mm Stroke in mm Con-rod in mm
MAN B&W

2-stroke

L35MC 350 1050 1260
S35MC 350 1400 1600
S35MC 350 1400 1600
S42MC 420 1764 2025
S46MC-C 460 1932 1980
S50MC 500 1910 2190
S50MC-C 500 2000 2050
S60MC 600 2292 2628
S60MC-C 600 2400 2460
S60MC-C8.2 600 2400 2540
L60MC-C 600 2022 2280
S70MC 700 2674 3066
S70MC-C 700 2800 2870
S70MC-C8.2 700 2800 2930
L70MC-C 700 2360 2660
L70MC-C8.2 700 2360 2720
S80MC 800 3056 3504
S80MC-C 800 3200 3280
K80OMC-C 800 2300 2920
S90MC-C 900 3188 3270
K9OMC-C 900 2300 3159
K98MC 980 2660 3220
K98MC-C 980 2400 3090
K45GUC 450 900 1500
L50MC 500 1620 1950
L55GFCA 550 1380 1958
L60MC 600 1944 2305
L60MCE 600 1944 2041
K62EF 620 1400 2590
L67GFCA 670 1700 2537
L70MCC 700 2268 2730
K74EF 740 1600 2700
L80GFCA 800 1950 2928
L8OMC 800 2592 3550
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Engine type Borein mm Stroke in mm Con-rod in mm
MAN B&W

2-stroke

L80GB 800 1950 2928
K90GB 900 2180 3280
K90GFCA 900 1800 2670
K90MC 900 2550 3505
K98ME 980 2660 3220
S90ME-C 900 3188 3270
Wartsila Sulzer

2-stroke

RTA48T-D/-B 480 2000 1860
RT-flex50-D/-B 500 2050 2050
RT-flex58T-D 580 2416 2242
RT-flex68-D 680 2720 2690
RTA82C 820 2646 2950
RT-flex82C

RTA82T 820 3375 3400
RT-flex82T

RT-flex84T-D 840 3150 3300
RT-flex96C-B 960 2500 2880
RLB66 660 1400 2200
RLA90 900 1900 3000
RLB90 900 1900 3000
RNDG68 680 1250 2300
RND68M 680 1250 2304
RND76 760 1550 2910
RND76M 760 1550 2430
RND90 900 1550 2880
RND90M 900 1550 2882
RTA48 480 1400

RTA52U 520 1800 1980
RTAS8 580 1700 2600
RTAS8T 580 2416 2242
RTAS58TB 580 2416 2242
RTflex60 600 2250 2300
RTAG2U 620 2150 2360
RTAG8TB 680 2720 2690
RTA72U 720 2500 2720
Engine type Borein mm Stroke in mm Con-rod in mm
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Wartsila Sulzer
2-stroke
RTA76 760 2200 3250
RTA84 840 2400 2760
RTA84M 840 2900 2480
RTA84T 840 3150 3300
RTA84C 840 2400 2460
RTA96C 960 2500 2880
RT96flex 960 2500 2880
Mitsubishi
2-Stroke
UEC37LA 370 880 1250
UEC43LS Il 430 1500 1600
UECA45LA 450 1350 1619
UEC52LS 520 1850 2159
UEC52LA 520 1600 1928
UECS50LSII 500 1950 2126
UECG60LSII 600 2300 2507
MAN B&W
4-stroke
40/45 400 450 1045
32/40 320 400 980
28/32 280 320 640
23/30 225 300 650
Caterpillar MaK
4-stroke
M32 320 480 700
M20 200 300 600
Himsen
4-stroke
H32/40 320 400 870
H17/28 170 280 540
Deutz
4-stroke
SBV 6M628 240 280 504
Engine type Borein mm Stroke in mm Con-rod in mm
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Daihatsu
DK 20 200 300 514
Yanmar
N21-AL 210 290 530
EY18ALW 180 280 500

CPM 500 Electronic Peak Pressure Indicator

46




	1 Scope of supply
	2 Important information
	2.1 Use of the operator manual

	3 Description
	3.1 Introduction
	3.2 Measure functions
	3.3 Functional description

	4 Operation
	4.1 Operator push buttons
	4.2 Operating functions
	4.3 Installation of visualisation- and USB driver software
	4.4 Select COM port of PC
	4.5  Charge battery
	4.6 Change battery
	4.7 Mounting instructions on marine engines

	Measuring at the indicator valve
	4.8 Measuring with CPM 500

	5 Visualisation software release 1.0.7.8
	5.1 Main tool bar buttons
	5.2 Load measured data from CPM 500 to PC
	5.3 Load measured data from hard disc to PC
	5.4 Monitoring of combustion data
	5.4.1 Screen page “Cylinder pressure curve”
	5.4.1.1 Indication of all cylinders
	5.4.1.2 Cross On function
	5.4.1.3 Save to ASCII
	5.4.1.4 Optimize function for application on two-strokes
	5.4.1.5 Save Shift
	5.4.1.6 Automatic Pcomp calculation on four-strokes
	5.4.1.7 Additional functions
	5.4.1.7.1 Save shift
	5.4.1.7.2 Save reference curve
	5.4.1.7.3 Open reference curve for comparison to other cylinder
	5.4.1.7.4 Shift curve into reference-curve


	5.4.2 Screen page “Pmax diagram”
	5.4.3 Screen page “Engine report”
	5.4.4 Screen page “Pmax balance”
	5.4.5 Screen page “Remarks”
	5.4.6 Screen page “Engine data”

	5.5 Delete measurement on CPM 500
	5.6 Open *.csv files with Excel
	5.7 620-66-002-00 IPOWER- and IMEP calculation
	5.7.1 Overview of additional functions
	5.7.1.1 Power calculation function
	5.7.1.2 Indication of cylinder pressure (single) versus volume
	5.7.1.3 Indication of all cylinder pressure (all) versus crank angle

	5.7.2 Screen page “Pcomp Balance”
	5.7.3 Screen page “IMEP”
	5.7.4 Screen page “IMEP balance”
	5.7.5 Screen page “Engine data”
	5.7.6 Screen page “Engine report”
	5.7.7 Screen page “Trending”


	6 Accuracy check
	6.1 Connection of CPM 500 to pressure calibrator
	6.2 Generate pressure at pressure calibrator
	6.3 Example of displayed CPM 500 values during pressure check
	6.4 Disconnect CPM 500 from pressure calibrator

	7 Cleaning
	7.1 Periodically cleaning
	7.2 Cleaning in case of hard deposit
	7.3 Cleaning procedure of adaptor
	7.4 Cleaning procedure of  cylinder pressure sensor

	8 Basic check for fault finding
	9 Nomenclature
	10 Technical data
	11 Thomson Adapter

