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e High accuracy

e Power- and MIP calculation
¢ User friendly equipment

e Combustion measurement
e On- and Offline analysis

¢ Online data of Pmax

¢ | SB connection to PC




Application:

o 2 stroke engines: 50 — 500 RPM

¢ / stroke engines: 300 — 27100 RPM




Operation

Each button has only one function for
operation.

e Selection of each cylinder

¢ Display of measured curve

® Selection up to 5 engines

¢ Selection up to 20 cylinders

e Storing up to 1500 measurements

e Sclection of 2 or 4 stroke engine




Intelligent Solutions in E

Scope of supply

= Instrument case




Intelligent Solutions

Scope of Su’pply

= EPM-XC incl. Battery
2300 mAh




— Cylinder pressure sensor
HTT-04
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Scope of SL] oply

— Thompson Adaptor incl. cooling element
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Scope of supply

— Charging station
(100 -240 ADC)




= Pickups

Magnetic- , Inductive pickups




Intelligent Solutions

INnstallation

— Connection of
sensor and pickups
to EPM-XC unit

TDC magnetic pickup HTT-04 sensor

Teeth pickup

(only for 2-stroke
application)



INnstallation = Magnetic pickup on a 4-stroke engine

Magnetic Pickup

Flywheel Typ : MGS 200
Frequency : & KHz
Distance : 35 mm

Binder Connectar Type T13

hiew 24

"w

helder - delivered by custamer

= Drilling ¢12.5
I - tightening torque 10 Nm

Operating disfance : 35 mm T

1
Hindar Cannectar Typ 713 .
A MI1Bx1 20 mm distance

Binder Connector
Type 713

Installation with Loctite GLE

Magnefic counter-sunk Mo Contact-No.

1~ 1 brown

+26W 0O 1
. Dubput l-( & black
Installation place: Magnetic counter sunk must be fixed at pasition of TOC cylinder no.t 3 3 blue
Magnetic Pickup Fixed with 2 halder so that signal is high at TOC cylinder no.1 GND C
IMES GmbH |[*™
Rev. I [Seart |2 1000 Govemger ) N "
T KA YL 1 N — Installation drawing
v | lige } o e tic Pickip for &-siraks engi
Rev_ | 1.3 gesndert 2n 06.03 2006 ,_::,--ﬁ*lE-::_ m&m: Fop o ==
ALTOCAD 20011437 e oo 599 093 I "




INnstallation Cable for pickup connection to EPM-XC

on 2-stroke engines

1 | 2 3 | 4 5 | B
|RE|rNo| Revision note | Date |Signa1ure|cheehed
Connactng cable for sensor
lenght 2m i i i §
ST Signal in  Terminal Signal out
blue = GND
e T-Box brown 1=24DC brown
biack = Signal blue 2=GND blue
A black 3=TOCsignal  black
black 4 =Teeth zignal  yellowigreen
Sensor
TDC Pick-up
] —_ Unitrenic 100 CY 4 X 0,25
[
| Cable lenght 25m
Sensor
Teeth
B Cable box
1= brown =24\DC
Splitter 2= yellowigrzen = Testh signal
3 =blue =GND
4 =plack =TDC signal
I
Cable connactor
= = 24VDC
Cable connecior 3=hlue =GND
Testh Pick-u = = TDC signal
[ T=24VDC brown Calble connecior
EPM 2=GHD blue = 2ay00
4=TOC signal - yelowigraen low/green = Teeth signal
3=blue =GHND
TOC Pick-up
— 1=24VDC brown
3=CGND blue
4= TDOC signal  black
Itemninef | Quantity | Tile/Name. designation, material, dimension ete Article NoU/Reference
Dirasn by Checked by Approved by - date File nams Date Scale
D T.Beier IMES - GmbH 20.02.2008 oK
Al rights reserved, Cable connection on two-stroke diesel engine
This document may not be reproduced or
disclozed to a third party or used for Editon | Sheet
any another purpose without cur express consent 600 034 10 112
1 2 N I I [T T T 1 6
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Installation: = Pickups ona 2 stroke engine

M1Bx] Binder Cannector Typ 713
Inductiv Pickup |
Typ : BES M18MG1-PSC12B-504G :
Operating freguency - 500 Hz
Operating distance : & - 6 mm
=
Holder - delivered by customer
SW 24 - Drilling ®18,5
- Tightening torque 10 Nm
4-6 mm distance
Magnetic Pickup
Typ : MGT 200
Operating freguency : 5 KHz
Operating distznce : 35 mm
Magnetic counter-sunk M4
Operating distance : 35 mm
Binder Cennecter Typ 713
\ - 5 _— 1
. N
Installation with Lactite 648 .
IMES GmbH |*™
Hev. [T} Trwwn |34 8741 Sciwaiger Ha Inst 7 &
) allation drawin
Installation place: Magnefic counfer sunk or screw must be fixed at position of TOC cylinder no.1 —%%ﬂ :_l_,,“l Fickup s far I-staka angne. 9
Pickup fixed with a holder so that signal is high at TDC cylinder na.1 Rev. | 13 geandert an 06032008 kil ety il et
AUTOLAD 2031401 o 599 079 I "




Intelligent Solutions

INnstallation

— Cylinder pressure senors
at indicator cock




Visualisation software
P/alpha diagram

#2 Imes Cylinder Pressure Measuring EPM-XC<file> Rel.1.2.0.3

-Selection 1~ Data from

|| senal link
.04, c31:21: 10 1
|290 2008 16:31:21: No.1p  E1C1 2Stioke PE5bar @120RPM & file Read All | .

AR
Clear Al Exit

CP Diagram | Pmax | Engine List | Engine Balance | PV Diagram | Engine Diagram | Engine Data |
Choigasibrese 2| bar ‘ e0l| < | < | »| | B mProwe | Mp-1263a 7580w

Engine #1 Cyl #1: 2stroke; 10 Cycles; 120 APM; Pi 87 bar Pmasmin=87 bar Pmaxmax=87 bar 000 shiteg |~ Detivative Curve
M_f‘-“‘_'_"m_ | HeferemeDW%_i c;munl Cylinder Pressure Diagram Show Derivative Curve [Maul
| eveeer 40
l&l N - Special pressure values
—I Show PiniValve Open | | 35
Show PEsh Valve Open | v
----- 25
Show PEsh Valve Close |
.... L20

Show Pinjection

-~ Marateof change - |
6.2bar/deg at 13deg

plbar]

10 20 30 40 SO 60 70 80 90 100 110 120 130 140 150 160 170 180

470 -160-150 -140 130 -120 -110-100 -90 -80 -70 -60 -0 -40 30 20 10 O
deg
¥ Gridon

[~ Grdon
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Intelligent

Visualisation software
Pmax- and MIP-balance diagram

8 Imes Cylinder Pressure Measuring EPM-XC<file> Rel.1.2.0.3
File Engine Reports  about

B

Select Dir e

~Selection

Colors

&

Print

B

g 1 I2B.U4.2UUB 16:31:27: Mok p  E1 CE 25hoke PE8bar &1 20RPM
ol Clear All

Datafram —
’7"‘ serial link | B

& file | Read Al

Exxit

CP Diagraml Prnax | Engire List Engine Balance | P Diagram | Engine Diaglaml Engine Datal

Max 120 |

Pz Diagratm

Plhar]
2z

ol =i
215% 31680 4157 5157 B1E°

-
oL . .

&

Ao et

oo S (R, S

1 B e

W Grid on Cylinder




Visualisation software
P/\V diagram

2 Imes Cylinder Pressure Measuring EPM-XC<file> Rel.1.2.0.3
Eile Engine Reports  About

& & Selection -~ Data fram — &
: i  serial link | (1] & 3]
. :31:27: No.
sebatDi | Hesore |Frssnes| [B0420081631:27: NoB p —E1 CE 2Stioke PB3ba @120RPM S | Peadtt | e : M‘ i

CP Diagram | Pmax | Engine List | Engine Balance PV Diagtam | Engine Diagram | Engine Data |
Max 20| ‘

120 v ¥ , : . 1 |
154 - : e Selssasidiadsenite medeeeeand s ; beeeaeboooodooo oo Special pressure values —
: : fesoct Show PEshValve Open |

-
=
o

Show PEsh Valve Close |

teeeans [V ShowPV Cyll
[V Show PV Cyl3
v ShowPV Cyld

¥ Show PV Cyl5
¥ Show PV Cy6

plbar]
BR8REE5ERBF3FBRBEBR
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Visualisation software:

=ngine diagram all cylinder

#1 Imes Cylinder Pressure Measuring EPM-XC<file> Rel.1.2.0.3
File  Engine Reports  About

Selection- | Datafrom —

3 ] — C seriallink| B (] ey 2 x
cizio | s " | [2804200816:31:27 NoBp  E1 C6 25ticke PBBbar @120AFM  fle Rosdalll | e prr | o o
CP Disgiam | Pmax | Engine List | Engine Balance | PV Diagiam Engine Diagtam | Engine Data |
Max [T20 || Reference data [TEio5gp 1] Bar Pos | '

1m'—EJEE ,Dklm.
1154----L T




Visualisation software
Pmaxdata

8 imes Cylinder Pressure Measuring EPM-XC<file> Rel.1.2.0.3

Ele Engne Reports  About
Selection -~ Datafrom —
i3 i :  serial link . &
Select Dir | 1o | G file ' FleodAI Pit | ClearAl
CPDisgram Pmax | Engine List| Engine Balance | PV Diagram | Engine Disgsam | Engine Data|
I Export Pra data to ASCII Prnax dota oyl 16 Mean=36bar Min=93bar Max=33bar Read Prox onine dat fiom e || I~ Store Pnaw onkne dte |
PmaxMnock
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Condition based monitoring by using EPM-XC

Analysis of engine performance with important values:

¥2 Engine Report
Eile

Imes Cylinder Pressure Measuring System EPM-XC, Engine Report

Ship/Paower station:

General Info:
Fuel Info:
Corsumption:
Funning hours:

T/

T/C2
Cylinder
Prasmean bar
Prasmar bar
Pt bar
MIP bar
AlphaPmax  deg.
Pcomp bar
Finj bar
Pinl_open bar
Pexh_open bar
Pesh_close  bar
Maw change  bar
Pl Diff. bar
Pump Index %
Proaz diff. x
RPM RPM
Cycles Cylces
Power (87
Exhaust i

Cool.water outl, *C
Piston Cool.outl °C
Exhaust valve h
Liners h

Irifix

Engine Power: 4516 ki

|Engine type: Sulzer RTA 85

| Power A side:
Load: Loaded: \Ballast
Sea. Temp. 'Engr. temp. o
Temp.: Migcosity: | Fuel quality:

Fuel consurmptior:
Running hour tatalk: 12000
RPH:15000

Press. drop cooler;

R Phd:

Press. drop coaler:

ae (B4 188; |41
1 O 7O L 1
8 85 8 90
1263 1210 1275 1314
15 15 |16 |15
B8 BE E6 EB
o0 o 0o

oo o o

L -
o o000
64 EUITREY
007 045 020 058
120 120 120 120
Ho0 0 o 10
(7568 (7254 (TE45 7874
30 3¢ 3038

Scav. air press

e

| Cocl ternp. in:
| Scav. air press.: 2bar
| Cool ternp. in:
|5 L |7 |8
82 0]
183 &1l
Ll 23
1161 1370
15 16
(BE BB
i 0
il ]
(R
6.4 6.4
-0.34 054
1200 120
10 10 |
B35 7E52
)

| Dataread:
Power B side:

|0BS Speed: wiind: m.

| Governor indes

| Runnings hours since last report:

Cylinder ail cons. / ki & h
Scav. air temp.: N . ) E;: temp. before:
.tool temp. out: .Luboil temp.: QS“C
E.Scav. air temp.: .EH. temp. before:
.Cool temp. out: .Luboil temp.:
[a o [ Dz 13 14 s

Poveer diff. A/B:

/5 - Knots: Sea
(Ex temp. after:
' Hrs overhaul:
Ex. temp. after:
ers overhaul:
16 17 18 13

<

20

\

Manual input by user:

¢ | ube ollpandt-value

¢ Fuel consumption value
¢ [urbo charger pandt

¢ Exhaustgas temperature

Measured data by EPM-XC.:
e Combustion data

- Pmax; MIP ; loower



Intelligent Solu:

Condition based monitoring by using EPM-XC
Analysis of engine performance with important values:

Engine performance data
Measured and saved with
EPM-XC transferred by
e-mail to service of engine
Manufacturer

Service company of
- engine manufacturer

:Sh| Serverand . .
Chief engineer's
database cabini




Technical-data

Intelligent

Engine Analyser EPM-XC

HTT-04 Sensor

Data sheet HTT-04_en_06-2008

Measuring range pressure 0...300 bar
Max. temperature at measuring cell|200 °C
Thermal shock 1500 EPM pmi=Sbar|< +/-0,5 bar

Function of Vis-Software

p/alpha- ; p/V- ; Engine diagram; Engine report

Storing capacity of engine sets

5 sets

Storing capacity

200 measurements

Interface

USB 1Mbit/s

Battery

4.8V /2300 mAh

Dimension

229 x 70 x 37. 5 mm

500 g

Weight
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Summary
« ONe measuring unit for 2- and 4 stroke engines

e User friendly key board. Each button at the keylboard has
only one function for operation

e Cylinder pressure sensor HT T-04 with high accuracy and
calibration protocol

e Pmax function for storing max. 1500 working cycles/cylinder

e Additional manual input and storing of performance data for
example: turlbo charger speed, exhaust gas temperature, etc.

e Save measured data to ASCI format

e Connection to PC via USB port



