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Chapter 1 - Introduction

11

1.2

1.3

The Doctor Diesel Engine Analysis System

Congratulations on your purchase of Icon Research’s “Doctor Diesel” analyser
system. Since the early 1990’s the Doctor has been used to optimise engine
performance and has been continuously improved over time. The latest DK-
20 Doctor instrument along with the new software have been developed by
listening to and acting on customer’s feedback over the past twenty years.

The result is a ground breaking system which combines extreme user-
friendliness with new levels of engine analysis, fuel cost saving, optimising
performance and minimising down-time, thereby reducing maintenance and
running costs.

Version 6 Analysis Software Compatibility

Version 6 of the Doctor software interfaces to both the DK-20 and DK-2 series
instruments from lcon Research. It is compatible with Windows XP, Windows
7 and Windows 8 platforms. It contains many of the features that existing
users are familiar with but adds new capabilities enabling faster, better
engine analysis.

How to use the Doctor System

It is recommended that customers take advantage of Icon’s setup service. If
this has been done the system is supplied to the vessel with all hardware and
software necessary to start taking measurements immediately after
installation. Details of the vessels engines will have been supplied to Icon and
the instrument will have been programmed accordingly. A logbook file will
have been created for the vessel and is provided on a memory stick along
with the software installation program and all the support documentation.

11
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1.4

1.5

The Doctor instrument is ready to take engine readings which can be
downloaded to the PC for analysis.

It is envisaged that the Doctor software be installed on both the vessel and
the on-shore office. Monthly readings can be taken by the crew and emailed
to the shore where Fleet Managers can keep libraries containing logbooks of
all vessels under their management. If a copy of the software is not available
in the on-shore office please contact Icon who will provide it.

How to use this Manual

Start by going to Chapter 2 - Software Installation. After this, if the database
setup has been purchased then go to the Chapter 3 or Chapter 4 - Getting
Started, depending whether you have a DK-20 or DK-2. If no database has
been purchased then go to Section 6.7 - Creating a new library for your
vessel. For information relating to the Doctor instrument, refer to the Doctor
DK-2 or Doctor DK-20 Operating Guide documents which are provided with
your instrument.

Logbooks and Libraries

The Doctor software provides flexible and intuitive ways of transferring
measurements and engine data. It is important to understand the basics of
how this works.

All measurement data together with the engine and operator data is held in a
library. This is a file with suffix .idl (icon data library) which resides on your
computer. Data is transferred between libraries by way of logbooks which
have suffix .ilb (icon log book). When data is exported from the Doctor
software, a logbook is automatically created which can be transferred by any
means (eg. as an attachment to an email). On receipt, the logbook is
imported by a simple drag-and-drop action, and all data is automatically
inserted into the correct place (eg. measurements are filed under the engine
with which they are associated). Note that logbooks are automatically zipped
(compressed) to minimise file size when being transferred.

In summary, there are two main file types used by Doctor analysis version 6
software:

Logbooks (.ilb)

Logbooks are compressed files that are used to transfer data, for example,
between the vessel and the shore office. A logbook is what is provided by
Icon research for the initial setup. Logbooks cannot be modified.

Libraries (.idl)

Libraries are where all engine and test result data is stored either on the
vessel or in the shore office. On the vessel it is envisaged that only test
data taken for that ships’ engines are stored whereas in the shore office
the superintendent can have his whole fleet conveniently stored in his
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library. Within the library is a Hierarchy with a basic structure of Operator
.. Vessel Names(s) .. Engines .. Tests.

Further information on importing and exporting log books is contained in
Chapter 6.
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Chapter 2 - Software Installation

2.1

Installing Doctor Software

IMPORTANT: Your computer must have Microsoft® Windows XP™, Windows
7™ or Windows 8™ installed in order to run DOCTOR Analysis Software.

It is possible to run both Version 5 and Version 6 Doctor software
concurrently on the same PC, however if you have an earlier version of the
Doctor analysis software on your PC it is recommended to uninstall this
before installing the new version. To do this, use Windows Explorer to
highlight the folder where you current version of the Doctor application file is
located. In this folder you will find the file UNWISE.EXE. Double click on the
file to uninstall the earlier version.

Your software has been provided on a USB flash card. The installation process
varies slightly depending upon operating system.

Windows XP

1. Insert USB flash drive
Open My Computer: Start->My Computer
Open the drive called Doctor Analysis 6

Double click the installer called DoctorAnalysis6Setup.exe

oA N

Follow the on screen instructions until the installation is complete.
On the final screen leave the “Launch the Program” checkbox ticked
and click “Finish”. The program will launch.

Windows 7
1. Insert USB flash drive

2. Open Computer: Start->Computer

3. Open the drive called Doctor Analysis 6

4. Double click the installer called DoctorAnalysis6Setup.exe

5. Follow the on screen instructions until the installation is complete -
you may be required to give permissions for the installer to make
changes to your computer, click yes both times. On the final screen
leave the “Launch the Program” checkbox ticked and click “Finish”.
The program will launch.

Windows 8

1. Insert USB flash drive
Navigate to this drive which is called Doctor Analysis 6 and open it

Double click the installer called DoctorAnalysis6Setup.exe

A W N

Follow the on screen instructions until the installation is complete -
you may be required to give permissions for the installer to make

2-1



Chapter 2 — Software Installation

changes to your computer, click yes both times. On the final screen
leave the “Launch the Program” checkbox ticked and click “Finish”.
The program will launch

2.2 Initial Setup of Doctor V6 Software

The first time that the software is run the following screen is displayed:
Te Enter License Key

Thank you for choesing Doctor 6 Analysis Software
Enter license key

Enter License Key to enable the features that you have
purchased. Click Skip to run software in demo mode.

skip |

Your license key is printed on the inside of the case containing the USB
flashdrive. Type this code into the boxes and press Enter to run the full
version of the software. If you have lost your license key please contact Icon
who can provide it to you.

If you press Skip then you will go into demo mode. This will let you
experiment with all the features of the software, but you will not be
permitted to import or export data from a Doctor instrument. Additionally,
any changes that you make will not be saved. On subsequent runs of the
software you will have the opportunity enter your license key or to continue
working in demo mode. Refer to section 2.3 for further details.

On successful entry of your License Key you will see the following screen:

e Enter Activation Code
Activate
License Key: 123-456-783-012
Activation Token: 2893

Enter Activation Code:

You have 30 days left in which to activate this
software,

Send the displayed License Key and Activation Token
to Icon Research at activation@iconresearch.co.uk.




Chapter 2 — Software Installation

The full software version can now be run but an Activation Code is required
to be entered within 30 days to continue operation.

If email access is available, click the activation@iconresearch.co.uk link to
send an email requesting an Activation Code from Icon Research. The email
will automatically include your License Key and Activation Token. If email is
not available on the local PC, then send an email from another PC to
activation@iconresearch.co.uk stating the License Key and Activation Token.
This must be done once for each computer the software is installed on, but
you have 30 days in which to activate the software. The four-digit Activation
Code will be emailed back to you.

At this stage you can either wait to receive the Activation Code but, if you
want to carry on, click Later to move onto the next screen where you can
browse and import a logbook (see figure below). You have 30 days in which
to enter the Activation Code. After you have received and entered the
Activation code the full software version will run permanently and you will
not be prompted to enter the code again.

The Doctor V6 software utilises a system of logbook (.ilb) and library (.idl)
files. Refer to section 1.5 for details. It is recommended that, on a vessel, a
library file is maintained containing specific information for the vessel. On-
shore the Fleet Manager can maintain a library containing a number of
vessels that he manages. If you have ordered Icon’s setup service, you will
have received a customised logbook (.ilb file) containing engine data. This is
on the same USB flashdrive that contains the main software program in
location customer specific files. Click Browse to navigate to your logbook and
click Next.

]

16 Browse To Customized Logbook

Browse for the customized logbook on your computer. If you were
not provided with a customized logbook, click Skip. Customized
logbooks can by imported at any time by clicking on the Import

£

loghook button at any time. %

skip |

Note that you can load the data in the customised logbook at any time by
clicking on the Import Logbook button.
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2.3

Before you run the software you will see a screen telling you the software is
ready to use and displaying the features of the software you have available
(Standard, Diagnostics and/or Shop/Sea Trial, Propeller Curve).

Te Software Ready To Use

The software is fully setup.

License Key: 130-015-350-676
Features available

[~] standard

[] Diagnostics

Il Shop/Sea Trial, Propeller Curve
No customized logbook has been chosen. You can import one later
using the import logbook button. Alternatively, you can create a
new library by going to File-=New. Or you can upgrade a Doctor

version 5 database by going to File->Open, and browsing to the
Icon Library file.

Finish |

Press the Finish button to enter the program.

Demo Mode

If you selected Skip during initial setup, you will have entered demo mode.
You can enter demo mode at any time by selecting Help .. Enter demo mode.
Sample vessels and test results are available in this mode for experimenting
with the features of Doctor V6 software. Note that any changes you make
will not be saved so that, if you close and relaunch the Doctor software, the
demo library will revert back to its default content.
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Chapter 3 — Getting Started with the DK-20

3.1

3.2

3.3

Introduction

This chapter assumes you have received a customized logbook from Icon
Research. If this is not the case, refer to Chapter 6 — Setting Up Your System.
The intention is to get to the stage where you have been able to successfully
download initial measurements from the Doctor instrument to the version 6
software.

Importing a Logbook

During the installation phase you will have had the opportunity to “Browse to
your customized logbook” as described in chapter 2.2. If you have not done

‘V",
this then you can import the logbook by using the import button. \_"'

The logbook will be included on the USB flashdrive provided with the
software program in location customer specific files.

After importation you should see a screen similar to the one below with the
name of your vessel and its engine configuration listed in the Hierarchy panel
of the display:

File Edit Help

HNEBBEE ESEL ]
Hierarchy RPM kW Del Graph | Table Bar Grap

4 Acclaim Shipping
4 []MT. Hillary 200.0 —
[ Auxiliary 1 7]

[] Auxiliary 2 ]

[] Auxiliary 3 18007

[] main ]

Connecting the DK-20 to your PC

This section assumes that engine tests have successfully been carried out
using your DK-20 instrument and are stored in memory on the instrument.

Before you try to start communication between the DK-20 and your
computer, check that the Doctor software is set to use the DK-20 by going to
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3.4

Edit ... System preferences and make sure that Doctor unit type is set to DK-
20.

Connect a USB cable between the DK-20 and your computer and turn on the
DK-20. Note that you do not have to press any buttons or interact with the
DK-20 while the USB cable is connected. If this is the first time that you have
plugged it in, it will need to install the DK-20’s driver.

Once the DK-20 has been detected, it will display a window that looks like

this:

DK-20 Detected

DK-20 Connecting...
Retrying...

DK-20 Connected
Communicating with DK-20...
DK-20 Identified!

If this window does not disappear automatically after 20 seconds or so, and
looks like the window below, click on the Troubleshoot button to assist with
the connection.

Il DK-20 Connection E|

DK-20 Detected

DK-20 Connecting...
Retrying...

Retrying...

Retrying...

DK-20 Connection failed

There was a problem
connecting to the DK20. Please
unplug, wait for 30 seconds,
and plug back in again.

Retry | [Troub]eshoot

Once the DK-20 has been successfully identified, you can transfer data to and
from it.

Downloading Tests from the DK-20 to your PC

Once you have taken some tests (as described in Chapter 2 of the DK-20
Operating Guide), then you can download them onto your computer.
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3.5

Connect the USB cable between the DK-20 and your computer. The DK-20
Connection window will appear and once this disappears, the DK Instrument

button u will turn yellow. Click on this button to open the DK-20 Transfer
window.

In the example below, there is now one new test in Main Engine:
Fle Edit Help
MEBPBRER
Hierarchy RPM kW Des|

4 Acclaim Shipping

Y2 Status: | Connected
[] Auxilialy 2

[] Main Efgine

BER)

All Tests

DK-20 Hierarchy Status

q 4 Acclaim Shipping

 — Hillary

Auxiliary 1

Auxiliary 2

Auxiliary 3
4 Main Engine

08/07/2013 17:01:04 New

Drag items to and from main hierarchy

Delete downloaded tests|

| 60.01

To download this test, drag and drop it into the main hierarchy. Any test will
automatically attach to its corresponding engine. If you have more than one
test in an engine, just drag and drop the engine to download them all. This
also works with the ship or operator. The Status will change to Downloaded
for tests that have been transferred.

The next step is to ensure that the TDC adjust is made correctly after which
you can select and view your test results.

Top Dead Centre (TDC) Adjustment

Accurate pressure measurement relies upon synchronisation of the pressure
variation inside cylinders to the crank angle. In order to do this a marker is
inserted on the flywheel of each engine. This marker position is sensed and
used to synchronise the Top Dead Centre of the piston as it moves through its
cycles. As the position of the marker is random it is necessary to adjust the
position of the TDC in the software prior to any analysis being done. This
need only be done once as long as the position of the marker on the flywheel
does not change.

The screen below shows an incorrect TDC setting.
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3.6

Doctor Analysis 6 - Sampies [Demo] e EN

[HEPDEE SN R YRy RYEY
Graph Table Bar Gragh DIAGNOSIS

Ausdliary 1 Wartsila W BLIOCZ: 31/05/10 00:01 (3024 RFM 3720 kW)

0.

CiF: 1242
Ang: 2063

1400 -

- omm

Auifige v 1 Wartsila W BL20C2: 31/05/10 00-01 (302.4 RPM 1074 kW)

[T M=

If you have purchased lcon’s setup service then you should send the first set
of results for each engine back to Icon at doctor@iconresearch.co.uk who will
carry out a TDC adjust and an initial review of the results. If you prefer to do
the TDC adjust yourself, you can right-click on a test result from an engine in
the hierarchy and click on Adjust TDC. You may need to change permissions
to carry out this operation.

Deleting Data from the DK-20

Once you have downloaded a test, you can click Delete downloaded tests to
delete all tests whose statuses are Downloaded. To delete individual tests,
right click on it and choose Delete. You will see a warning message if you
have not already downloaded that test. To delete an engine or ship from the
DK-20, right click on it and choose Delete.
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If you have accidentally deleted a ship or engine that you did not mean to,
these can easily be replaced by dragging them from the PC Hierarchy to the
DK-20 window.

Fuel Pressure Readings

With the DK-20/FV instrument it is possible to take readings of fuel pressure
as well as cylinder pressure.

Cylinder pressure or Cylinder pressure and Fuel pressure readings can be
selected by going to the engine settings. To do so right click on the engine
and select EDIT then DK-20 Settings tab. Fuel pressure sensitivity sensitivity is
also set here.

Te Engine (M.T. Sadie - Main Engine) ﬂ
Geometry | DK-20 settings
DK-20 unit settings :
) cyl. Press. Only soldder T
_ offset
(® Cyl. + Fuel Press.
1 2.00
Cyl. sensitivity: 1398 my/Bar 3 5,00
Fuel sensitivity: 2.48 mv,/Bar 3 2.00
Scav Pressure: 1.0 Bar 4 200
5 2.00
A E 20
Verages 6 .00
Pickups: TDC v| 7] 2.00
8 2.00
All Set all |
= OK | [ Cancel | [ Apply

Fuel pressure readings are downloaded from the DK20/FV in the same
manner as cylinder pressure readings. They can be displayed with cylinder
pressure readings by selecting the appropriate display icons.
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Ele Edt pelp

i
HERBEG S QAQQ QA
Hierarchy. RPM kW “ Y Graph | Table | BarGraph | Prop Curve | DIAGNOSIS
4 (W] MT. Sadie
Main Engine HSD Sulzer BRTA 84T-D: 03/04/10 00:01 (73.5 RPM 2B860 kW) Group By: [Test date x
bl 1200 : i : : _ 50000
Auwdlary 2 ] sowdy (Crlorder o]
Auwdliary 3 —
o [ Main & : Main Engine
[ 03/04/10 00:01 75 26m60 | | 0 | L o] ﬁml;mn
[ 261209 00:01 729 8008 J .2z 9130
[ 24/11/09 o001 723 219 ] 3 9054
[ 26/10/09 00:01 7.7 17668 | 4 8059
5 1059
[ 2a/08/09 0001 716 27001 20.0 | Fsaasl| o6 ta07
4 Classic Operator J .7 145
-I‘ 1 fslle Shim = il ] | =8 9956
. | 4 E-J Average 6.5
M. Sadie - Main Engine 50.0 | L 200, beg: 00
mm[nmm 1|2[3]a]s]e[7]8 - Avtrage 6.5 Bar
T O R 1 000000 ] Range 2.6 8ar
4 Percentage Difference 42.9 %
200 — ~ 26667
200 | I 13333
00 0.00
40 120
Deselect all tests
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Chapter 4 - Getting Started with the DK-2

4.1

4.2

4.3

Introduction

This section assumes you have received a customized logbook from Icon
Research. If this is not the case, refer to Chapter 6 — Setting Up Your System.
The intention is to get to the stage where you have been able to successfully
download initial test results from the Doctor instrument to the version 6
software. If you are upgrading from version 5 software, refer to section 6.4.

Importing a Logbook

During the installation phase you will have had the opportunity to “Browse to
your customized logbook” as described in chapter 2.2. If you have not done

‘V",
this then you can import the logbook by using the import button. \_"'

The logbook will be included on the USB flashdrive provided with the
software program in location customer specific files.

After importation you should see a screen similar to the one below with the
name of your vessel and its engine configuration listed in the Hierarchy
section of the display:

File Edit Help

HNEBBEE ESEL ]
Hierarchy RPM kW Del Graph | Table Bar Grap

4 Acclaim Shipping
4 []MT. Hillary 200.0 —
[ Auxiliary 1 7]

[] Auxiliary 2 ]

[] Auxiliary 3 18007

[] main ]

Connecting the DK-2 to your PC

This section assumes that engine tests have successfully been carried out
using your DK-2 instrument and are stored in memory on the instrument.
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Before you try to start communication between the DK-2 and your computer,
check that the Doctor software is set to use the DK-2 by going to Edit ...
System preferences and make sure that Doctor unit type is set to DK-2.

Connect the RS232 cable to the serial port on your PC. If you are connecting
to a USB port, connect the RS232 cable with the USB adapter supplied. Turn
on the DK-2. Note that you do not have to press any buttons or interact with
the DK-2 yourself while the cable is connected. If this is the first time that
you have plugged it in, it will need to install the DK-2’s driver.

Press the DK Instrument button. u It may be necessary to select the
correct COM port for the PC. To do this go to Edit ... System preferences and
select the correct COM port.

=
L6

File Edit Help
: | < [
[ﬂfﬂ} Te System Preferences 2%
4 acdl| Date formats: | Rest of world -
4 Doctor unit type: DK-2 -
i CEN P
Metric/Imperial comM3 i
Power units: 1800 B
Pressure: Bar z | |
160.0
Length: mm ~| ]
Temperature: | deg C ~| 140.0
Tab position: | Horizontal - ]
| e Il 1200
1 f i
=2 |<< 4
- -
il 100.0
OK | | Cancel | = i
S ) | S Il & 4

When the correct COM PORT is selected you will be asked to select an engine

to download tests into. Highlight the appropriate engine and press u to
get the following screen:
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i)

it Doctor Analysis & - Acclaim Ship)
File Edit Help
[B]E]%]$[=]a] ENL ajalajala)
=)
Hierarchy RPM kW Del Graph ‘ Table Bar Graph | DIAGNOSIS
4 Acclaim Shipping .
4 DM, Hillary Te DK2 Transfer Dialog “ A
[] Ausxiliary 1
[ Auxiliary 2 Auxiliary 1
[ Awsiliary 3 Available Data Available Cylinders
[ Main Memary 1 - Cyl Press : Cylinder 1
Memeary 2 - Cyl Press H Cylinder 2 E
Memory 3 - Cyl Press Cylinder 3
Memory 4 - Cyl Press Cylinder 4
nA 5 _ o Drace - Cudindar & -
Transfer Connections
- Close |
Select |
Deselect |
Auto Canme(t|

The Auto Connect button will connect each available cylinder to a data set

from the EPU. So, as long as data was taken in order, this is the quickest
option to use.

Alternatively, you can select the first store for the test on the target engine by
clicking next to it and select Cylinder 1 in the same manner. The Select
button will couple the selected data with the selected cylinder. The select
option is normally only used for special tests where individual cylinder
readings have been taken for some reason.

|Main Engine B BSE0MC
Awailable Data Awailable Cylinders
v hemom 1 - Col Press ~ v LCylinder 1
bemon 2 - Cyl Press Cylinder 2
bemon 3 - Cyl Press Cylinder 3
Memory 4 - Cyl Press Cylinder 4
Memory & - Cyl Press Cylinder 5
Memory & - Cyl Press 7 Cylinder &

Tranzsfer Connections

Cloge
kemon 1 - Cyl Press-Cylinder 1

Mermary 2 - Cyl Press-Cylinder 2 Select
Memory 3 - Cyl Pressz-Cylinder 3

Memory 4 - Col Pressz-Cylinder 4

Memory 5 - Cpl Press-Cylinder 5
Memory & - Cyl Press-Cylinder B

Loghook...
Transfer...

Click on Transfer, and you will need to enter the scavenge pressure (boost
pressure). For in-line engines, just enter one value in the top section and for V
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4.4

engines, enter a value for each bank. This dialogue box also lets you enter the
date of the test as the day you are downloading may not be the same day the
test took place.

Test Date:

ton Tue Wed Thu Fri Sat Sun

12 3
4 5 & 7 8 9 10
11 m 12 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30

Scavenaing Prezsure:

A-Bank bar [gauge]
B-Bank |1 bar [gauge]

ag | Cancel |

Click OK and your results will be transferred into the database. During
transfer of data, a tick mark will progress from one result to the next until all
results have been transferred. It is advisable to wait until the process is
complete before doing anything else on the PC.

Top Dead Centre (TDC) Adjustment

Accurate pressure measurement relies upon synchronisation of the pressure
variation inside cylinders to the crank angle. In order to do this a marker is
inserted into the flywheel of each engine. This marker position is sensed and
used to synchronise the Top Dead Centre of the piston as it moves through its
cycles. As the position of the marker is random it is necessary to adjust the
position of the TDC in the software prior to any analysis being done. This
need only be done once as long as the position of the marker on the flywheel
does not change.

The screen below shows an incorrect TDC setting.

Doctos Ansiysis & - Sampies [Demo] - ol

Acillary 1 Wartsils W BLI0CI: 31/05/10 00:01 (02,4 RPM 3710 kW)
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The screen below shows the correct TDC setting.

(Doctor Anatysis & - Sampies [Dema] - OEEN

ale[ PRI @A)

Graph | Table | BurGeaph | DIAGNOSIS

Auseiary 1 Wiartsilas W BLI0C2: 31/05/10 D0:01 (902.4 RPM 1074 kW)

If you have purchased Icon’s setup service then you should send the first set
of results for each engine back to Icon at doctor@iconresearch.co.uk who will
carry out a TDC adjust and an initial review of the results. If you prefer to do
the TDC adjust yourself, you can right-click on the engine in the hierarchy and
click on Adjust TDC. You may need permissions to carry out this operation.

4-5



Chapter 4 — Getting Started with the DK-2

4-6



Chapter 5 — Analysis

Chapter 5 — Analysis

5.1

The Main Display

When the software is launched, the main screen will be displayed and will
look similar to the one shown below. There are three panels. The one on the
left shows the hierarchy of ships and engines, and is used for selecting tests in
and out of the display area. The centre panel is the main display. At the top
of the display are a range of tabs which select different views in this area. For
example, graph or table views can be selected by clicking on the appropriate
tab. The right panel is the cursor readout panel which shows a histogram of
cylinder data and other values at the cursor position for comparison

purposes.

The bar with words File, Edit and Help is called the menu bar. The bar below
with various icons is called the toolbar.

i Doctor Analysis 6 - Samples [Dema]
fhe Ede telo

0 8ls[s/wal

ESFREQRe

@l Qi

Hierarchy
4 Acclaim Shipping
a [W] M. Hillary
Auxiliary 1
Auniliary 2
Auiliary 3
4 W] Main Engine
[ 05/04/10 00:01
[Coa/03/10 oo01
[ 05/01/10 00:01
[Cl1s11/09 00:01
[C] 10/09/08 00:01
CIME sadie -

REM kW

738 28262
741 28473
745 28639
73.7 27570
717 25311

140.0

1200

M.T. Hillary - Main Engine
Deselect all [RPM kW
05/04/10 0001 | 73.8

40.0 <

Graph | Table | BarGraph | ShopTrial | prop curve | DiAGNOSIS

Main Engine HSD Sulzer BRTA 84T-0: 05/04/10 00:01 (73.8 RPM 28262 kW)

CylP:5L3
Ang: -152.3

T T T LS IR |

T
30

Crank Angle (degree)

C.

Group By: |Testdate =

show By | Cyl order -

Main Engine

05/04/10 0001
-] 1104
=2 1109
*3 1173
LR 110.5
.5 109.7
5 1133
*7 1088

=8 1110
):Eug! 1115
1]
verage 1115 Bar
Range 8.49 Bar
Percentage Difference 7.51 %

[
“1

The right and left panel control buttons (circled in red) select the left and

right panels in and out.

expanded to the whole screen, as below.

If these are clicked, the main display can be
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) Doctar Analysic & - Samplos [Demo]

He Gt b

alssEEEIEEFERARR)

140.0

Graph | Table | Bar Gragh | ShopTrial | Prop Curve | DiaGNOSIS

Main Engine HSD Sulzer BRTA BAT-D: 05/04/10 00:01 (73.8 Ri'M 28262 kw)

)

Crank Anglé {degres)

CylP: 124.1
Ang: 714

5.2  Setting your Preferences

Before you start to use the software, you should set your preferences by
selecting Edit ... System preferences. The dialogue box below will appear.
Here you can set your preferred time format, which type of instrument (DK-2
or DK-20) that you wish to work with, metric or imperial units and you can

also move the graph tab positions to the top or side of the display.

m System Preferences @
Date formats: [Rest of world 'l
Doctor unit type: [DK-zﬂ vl
Metric/Imperial

Power units: [Kilowatts (kW) vl
Pressure: [ Bar 5 l
Length: [mm 'l
Temperature: [degc 'l
Tab position: [Horiznntal vl
OK l [ Cancel l
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5.3 Setting your Password and Permissions

In order to prevent unauthorised personnel from changing important
parameters in the software, various areas are password protected. You can
choose which areas you want to protect.

To do this first select Edit ... System preferences and the box below will

appear.
i uniock &|

. Enter password to unlock protected
parameters and edit permissions. The
default password is "doctor”.

Unlock

Password:

Close

At this point, you can click on View permissions but you cannot make any
changes unless you enter the correct password. The default password is
doctor and, when entered, the box will appear as below.

M Unlock §|

. Enter password to unlock protected
parameters and edit permissions. The
default password is "doctor”.

Unlock
Password:  eeesed
[ Edit permissions l [ Change password ]

[ Unlock ” Close l

You can now change the password to one of your choice and change what is
password protected by clicking on Edit Permissions. The following box will
appear.

¥ Permissions E|
Permissions
[] Modify Hierarchy
Modify engine parameters
[C] Adjust TDC
[7] Recalculate tests
Select displayed scalars
Set zooms

[ OK H Cancel l
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54

By ticking and unticking the various check boxes, you can allow or block users
from making changes. A tick means that the user can make changes in that
area — unticked means that it is blocked unless the correct password is
entered. If you change the password, make sure that you remember it or
write it down in a secure place as the default password will no longer allow
access.

The padlock symbol on the toolbar indicates whether permissions are locked
or unlocked. Click on the symbol at any time to access the Unlock dialogue
box.

Selecting Tests in the Hierarchy

The contents of all of the display modes (graph, table etc) are selected in the
hierarchy.

The upper window enables navigation to the particular engine or engines that
you are interested in, together with the sets of tests that will appear in the
lower window. The lower window allows you to select which tests you wish
to view.

In the upper window, you can expand selections in the hierarchy by clicking
the right pointing arrow to the left of an entry in the table. The arrow will
then point downwards at 45 degrees. Click on the arrow again to collapse the
tree. A green square indicates that that element in the table has been
selected but not all sub-entries are shown. A tick indicates that everything
below is on view. These are shown below.

¥ Doctor Analysis 6 - Samples [Demo] ¥ Doctor Analysis 6 - Samples [Demo]
File Edit Help Hle Edit Help
LEIFRNEIE) i HEIRREN L
Hierarchy RPM KW - G Hierarchy RPM kW ‘I G
4 Acclaim Shipping 4 Acclaim Shipping
4 [m] M. Hillary 4 [v]MT. Hillary .
4 [m] Auxiliary 1 r| Aux?lfawl
31/05/10 00:01 902.4 1074 Rl iy 2
Auxiliary 3 =
[]26/04/10 00:03 839.1 1070 wxiliary
4 [v] Main Engine
23/02/10 00:01 300.2 1060 4 E L
[#] 05/04/10 00:01 73.8 28262
[ 21/01/10 00:02 901.0 1060
[#] 03/03/10 00:01 741 1283423
[]21/01/10 00:01 900.4 1067
] R[¥] 05/01/10 00:01 745 22633
[111/12/05 00:02 OGRS 18/11/09 00:01 73.7 27570 L
[ 27/11/09 00:01 900.4 1008 10/05/09 00:01 717 25311
[131/10/05 00:01 900.7 1004 e st -
["130/08/03 00:01 5001 1014 T 1 : L
m |

i
<

M.T. Hillary - Main Engine
Deselectall [RPM kw 1]2]z[a]s5]e]7]8
05/04/10 00:01|73.8 28262 |@|@|e(e|e|e|e|e
03/03/10 00:01 |74.1 28423 |
05/01/10 00:01 | 74,5 28639
18/11/09 00:01 [73.7 27570
10/03/09 00:01 |[71.7 25311

M.T. Hillary - Auxiliary 1 S

Deselectall |[RPM kW 1|2|3|a]|s]|6]7]|8
31/05/10 00:0L [902.4 1074 |@|@|@/e|e/e|e|e
23/02/10 00:01 |900.2 1060
28/07/02 00:01 [902.7 1035
235/06/08 00:01 [900.0 1120

Bar

Bar
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5.5

Note that engines of different types (eg. a 2-stroke and a 4-stroke) may not
be selected at the same time as the number of cycles is different.

Individual tests can be selected and deselected in the lower window. Clicking
on a coloured dot in the array selects or deselects a particular cylinder.
Clicking on the button on the left (with test date) selects that entire test.
Clicking on a cylinder on the top row does the same for an entire cylinder.
Note that the colours of the dots correspond to the colours of the traces in
the graph display and the bar on the histogram display.

The Shift and Ctrl keys on your keyboard can be used for selecting multiple
tests. Holding down the Ctrl key while clicking on tests in the left column will
display all those selected. Holding down the Shift key does the same but
selects every test in between.

Right clicking on a test dot highlights that particular test by applying a thicker
line in the graph display or a highlight colour on tables and histograms. The
dot changes to a triangle on the array.

Spend a minute or so trying the various options to see how powerful the
selection and deselection processes are.

You can add a note to any engine or testset in the upper window by clicking
on the notebook symbol in the toolbar. An example of a note tagged to a
testset is shown below.

i Doctor Analysis 6 - Samples [Dema]

Fila Edit Help

BPBE

Hierarchy RPM
4 Acclaim Shipping
4 (W] MT. Hillary

4[] Auxiliary 1
31/05/10 00:01 5 9024
[]26/04/10 00:03 899.1
23/02/10 00:01 900.2
[M131/01/10 00:02 501.0

Graph Display

An example of a graph display with the cursor histogram panel is shown
below. Graph mode is selected via the Graph tab.
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B Doctor Analysis 6 - example EE‘@
Fle Edit Help
=1 & | 3 | 0 @A
DEP MR N R VYRV EYEY
Graph ‘ Table | Bar Graph—[ DIAGNOSIS |
Auxiliary 1 Wartsila W 8L20C2: 29/06/09 00:01 (900.0 RPM 1120 kW) Groupey: [Testdate -]
BT T I [ oyip: 1505 Show By: |Cylorder -
Ang: 238.0 -
1600 Auxiliary 1
’ 29/06/09 00:01
e1 507
®2 526
140.0 ®3 513 | ]

60.0 —
40.0 -
200+

0.0

LIS
®5
*5
.7
ez

49.2
50.4
45.0
48.6
50.0

.I

=

Deg: 520

Average 50.2 Bar

Range 3.96 Bar

Percentage Difference 7.83 %

-360
0.000

-270
0.125

-180
0.250

S0

4 270
0.375

0.875

360
1.000

The first thing to notice is that the three main trace types namely, P-A
(pressure angle), P-V (pressure-volume) and Derivative (rate of change of
pressure versus angle) are selected using the icon in the tool bar with the
corresponding symbol. Within each symbol is a cursor enable box — click on
this to enable the cursor for the selected trace type. Note that if no cursor is
selected, then the cursor readout panel on the right disappears.

The zoom buttons in the toolbar labelled 1, 2 and 3 enable the user to define
his own favourite zooms. Right click on the display area to bring up a
selection box and click on Define zoom ... . You can store the zoom you have

Average 50.2

currently displayed immediately or define the parameters manually.

B Define Zooms

EEX

Pressure (Bar)

Min: 80 Max: 120

Pressure deriv. (Bar/deg)

Min: -1 Max: 1

Fuel pressure (Bar)

Min: O Max: 10

Vibration (G)

Min: O Max: 10

Crank angle (deg)

Min: -10  Max: 10

Volume (Normalised)

Min: O Max: 1

Store as:

Reset:

| oK

] [ Cancel l

Zooms can be reset here also.
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In the main screen, autozoom @l zooms into the area normally of most

interest around TDC. Zoom out by clicking on the @ symbol. Note that the
red dots on the graph curves are the ignition points calculated by the ignition
point finder algorithm in the software.

1 Dactor Analysis 6 - example

sEEEEEIENELARRA]

Graph | Table | Bar Graph | Shop Trial |PrcpCurve D\AGNOSIS‘

Main Engine HSD Sulzer 8RTA 84T-D: 05/04/10 00:01 (73.8 RPM 28262 kW)

140.0
| cylp: 111.7

| Ang: -10.8

12004

100.0

60.0

40,0 —

o
Crank Angle (degree)

The cursor can be moved by moving your mouse pointer over it, pressing the
left button and dragging the cursor to the desired position. It can also be
finely adjusted in 0.1 degree increments using the left and right arrow keys
on your keyboard. Hold the key down for continuous movement.

Also note that there is a readout of your mouse pointer position in the top
right corner of the graph which is useful for precise readouts of random
postions.

Right clicking on the display enables other advanced display features. You
can

e Manipulate zooms (as already described)

e Increase or decrease the smoothing of the curves
e Add and remove valve timing markers

e Add and remove the ignition point finder red dots

e Adjust the line thickness of the graph traces.

5.6 Table Display

An example of a Table display is shown below.
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i Doctor Analysis 6 - Samples [Demo] [BEET
Fle Edit Help
% /Abs:| Percent
Hierarchy Bar Graph | DIAGNOSIS
03/03/10 00:01 741 28423 = o
M.T. Hillary - Auxiliary 1 Wartsila W 8L20C2
R 05/01/10 00:01 74.5 28639
18/11/09 00:01 73.7 27570 29/06/05 00:01
10/05/03 00:01 717 25311 ®1 @3 ®1 @5 ®c ©®7 @3 A %Var Total
[ M. sadie Speed (RPM) 901.1 899.8 900.1 899.3 900.4 899.6 8395 900.0 0.198
4 Classic Operator Scavenge Press (Bar) # Z
[ Bulk ship il mip(Bar) 216 220 206 213 205 204 208 210 7.40
[] container Ship
indicated Power (kW) 142.4 144.9 136.0 140.1 135.2 134.6 138.0 1387 7.41 9712
[ M.s. Carrier 2
J Peak Press (Bar) 164.0 163.4 162.8 1612 1625 163.6 163.5 163.0 171
[[] support Vessel
A e ||| Angleofpeakcpressiz) 140/ 140 140 140 130/ 130 130 136 7.37
Fleoeistton - Press at TDC (Bar) 1467 146.0 146.4 1469 146.0 147.7 148.7 1465 1.81
Ll = . 9 MCR (%) 76| 77.5| 72.3| 748| 723| 72| 738| 742| 741
M. Hillary - Auxiliary 1 ‘j Choose scalars|
Deselectall |RPM kW BEBEREEED
|31/05/10 0001 |902.4 1074
|.23/02/10 00:01 [900.2 1060
28/07/08 00:01 |902.7 1035
| 23/06/08 0001 900.0 1120 |@) oo

There are three types of entry on a table, namely
e Direct measurement from Doctor instrument (eg. RPM)
e Calculated measurement from Doctor (eg. power or MIP)
e Manually entered scalar (eg. exhaust gas temperature)

Calculated measurements are processed and displayed automatically.
Certain statistical information is also available such as totals and variations.
Note that variations can be shown as a percentage or as absolute by using the
%/Abs dropdown above the Table tab.

A manually entered scalar is indicated by a pencil symbol F 4 next to it.
Simply click on the appropriate field and type in the value followed by ENTER
on your keyboard.

You can add parameters to the table by clicking on the Choose scalars button.
Select the scalar(s) you want by clicking on the appropriate check box(es).
You can also generate your own scalar by clicking on the Custom scalars...
button.

¥ Choose Scalars E'EHE'
Scalar =

Speed (REM)

Scavenge Press (Bar)

MIP (Bar)

Indicated Power (kW)

Peak Press (Bar)

Angle of Peak Press (2)

Press at TDC (Bar)

% MCR (%)

Indicated Power (HP)

Indicated Power (PS)

Max Rate of Press Rise (bar/2)

Angle of Max Press Rise (2)

lgnition Angle (2)
Ignition Delay Angle (2)
Fuel Injection Angle (2)
Injection Duration (2)

m | 3

Custom scalars...

[ oK H Cancel H Apply

I O0O00 00000 EEEEEE
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5.7

5.8

Bar Graph Display

An example of a Bar Graph display is shown below. The Bar Graph displays
the same scalars as in the Table display and the bar graphs shown are
selected using the Choose scalars button as in Table view.

¥ Doctor Analysis 6 - Samples [Demo]
Hle Edt Help

EEX

o

=
@]‘EJ .;u .;\IH“@ | Group by:| Test date | showbyz Cylorder  ~ |
Hierarchy RPM kW  “ W Graph | Table | Bar Graph | DIAGNOSIS ‘
03/03/10 00:01 741 28423 » =
M. Hillary - Auxiliary 1 Wartsila W 8L20C2
R 05/01/10 00:01 745 28639
18/11/08 00:01 737 27570 e Speed (RPM) o Scavenge Press (Bar) a MIP (Bar)
10/09/05 00:01 717 25311 s . o
[C1MT. sadie 900.0 500.0 2.90 2.90 210 210
4 (lassic Operator 899.3 3.90 204
898.7 2.90 20.0
DBu\kShm 1 3 4 5 6 7 8 1 3 4 5 6 7 8 1 3 4 5 6 7 8
[[] container Ship
CIMs. Carrier L Indicated Power (kW) Peak Press (8ar) Angle of Peak Press (¢)
3 145.5 165.0 14.2
[ support Vessel 1449 1640 140
4 Power Generation Company 138.7 138.7 163.0 163.0 136 136
- [Ipower station
o m 1346 161.2 13.0
o 1320 161.0 129
_ - << 1 3 45 6 7 8 1 3 45 6 7 8 1 3 45 6 7 8
M.T. Hillary - Auxiliary 1
Deselectall |RPM kW BREERBEEEE B Press at DG (Bar) % MCR (3%)
(51/05/10 0001 | 902.4 1074 iEsy 1487 ez 775
| 23/02/10 08:01 |900.2 1060
2B/07/09 00:01 ‘901_7 1035 146.9 146.9 742 742
| 29/08/03 00:01 |300.0 1120 |@)
e 146.0 72.0
145.0 - 708

1 3456 7 8

Choose scalars|

Bar graphs are useful for comparing cylinder readings.

Cylinders can be

displayed in sequence (1,2, 3 etc) or in firing order, and grouped by test date
or cylinder using the drop down selections above the Bar Graph tab.

Test are selected and deselected in the Hierarchy panel in the usual way.
Right-click on a barchart to select Relative, Relative % or Absolute displays.

Diagnosis

The Doctor software contains powerful diagnostics capability and these
functions are selected by clicking on the DIAGNOSIS tab. An example of a
real diagnosis is shown below with some sections expanded to reveal more
details on the diagnosis.
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WDoctor Analysis 6 - Samples [Demo] [AEE
Fle Edit Help
r=EAENE =
HEPEBIPE
Hierarchy RPM kW \ Graph | Table | Bar Graph | DIAGNOSIS ‘
4 Acclaim Shipping
4 M Hillary ¥ () M. Sadie - Auxiliary 1 Wartsila W 8L20C2 - 26/03/10 00:01 [Print report| | Print condensed report|
[ Auxiliary 1 RPM: 9035 - kW : 1037 - Percentage Load: 60.7%
Auxiliary 2
0 ki > @ Validity Test
[ Auxiliary 3 2 ®
Maln Engine ¥ () Compression Comparison at -3.0'
4 [H) M. sadie Average Compression 125.3 Bar
Compression Variation 47%
Auxiliary 1 :
Compression variation is acceptable.
[] Auxiliary 2
Cylinder 8 has slight symptoms of ring or liner problems.
[ Auxiliary 3

Main Engme
i G or % ¥ () Pre-igniticn
m

cylinder 5 has slight symptoms of pre-ignition.

MT. Sadie - Auxiliary 1 Pre-ignition is normally caused by a leaking injector needle that allows fuel to enter the cylinder prior to the main ignition point. E

| Deselectall |[RPM  kw

| 26/03/10 00:01|903.5 1037

['02/03/10 0001|9029 1103 > @ lgnition

| 27/01/10 00:01 |900.7 1039 » @ Spread of Flame

| 27/10/08 00:01|300.3 1054

[26/0/03 00:01|900.0  956.2 ¥ (O Power Balance
Indicated Power 1037 kw
Power Variation 113%
Highest Cylinder 4
Lowest Cylinder 8

Power balance can be improved, however any cylinder problems should be resolved first.

Disclaimer: While every effort has been made to provide accurate results, Icon Research Ltd. is not liable for the consequence of any actions taken based on
any diagnosis whether automatically or manually produced from Doctor results. Automated analysis uses algorithms that can give false interpretation on
m o sions. The results from should always be checked by other means before any action is taken.

The diagnostics operate on a "traffic light" system. Green means that all
appears good, yellow is a warning of a minor or possibly impending problem
and red means that some further investigation should be carried out. The
software contains a sophisticated rule base that automatically generates the
diagnosis. A full report with graphical backup or a condensed report (ie. the
summary page) can be printed in pdf format using the Print report and Print
condensed report buttons.

Notes can be added for each diagnostic, or an overall comment at the end.

Automated diagnostics require the traces for a test to be in good condition
and properly adjusted for TDC position. Also, the ignition point for each
cylinder must be correctly identified.

Quality of Traces: Validity checks are incorporated and can identify readings
taken with the indicator cock closed, faulty indicator cocks, clogged indicator
passageways, and a variety of other conditions that can affect the accuracy of
results. The diagnostic routines will identify most questionable traces,
however in some cases suspect readings may not be identified. Traces should
be checked visually to ensure they are of good quality with no “electronic”
interference, or no effects from clogged indicator passageways or faulty
indicator cocks. The traces should be smooth and free of glitches.

Position of Traces: The TDC reference must be correctly set. If traces are not
positioned correctly relative to TDC, then the calculated power will be
incorrect. Note that TDC setting is a service offered by Icon Research and is
free of charge on new systems for initial readings. Send an archive copy of
your database to doctor@iconresearch.co.uk for this service.

Ignition Points: The ignition point for each trace must be correct for the
analysis module to work properly. The Doctor program automatically
identifies ignition points but the algorithm used can occasionally fail to find
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an ignition point especially if the traces are of poor quality. In these cases the
system will prompt you to enter a value. In a very few other cases the
program may identify ignition incorrectly, and in these cases, you should
manually alter the value that the system has generated in the Table of
Results. Double click on the entry in the table and a new value can be
entered as shown below.

B Doctor Analysis 6 - example g@
fle Edit Help
I]fﬂ! E 4'?, -ﬁ 'E‘,, 9%/Abs: |Absolute =
Hierarchy RPM kW DNl Graph | Table | BarGreph | ShopTrial | Prop curve | DIAGNOSIS
4 Acclaim Shipping MJT. Hillary - Main Engine HSD Sulzer 8RTA 84T-D
4 [ MT. Hillary
by 1 05/04/10 00:01
Auxiliary 2 @1 ®2 @3 @4 @5 @6 @7 @8 A. Var Total
Auiliary 3 Speed (RPM) 738 736 737 739 737 737 738 737 738 033
Main Engine Scavenge Press (Bar) ol 1.90
I M. sadie MIP (Bar) 163 168 167 165 160 164 164 161 165 0361
A, Spertir Indicated Power (kW) 3633 3550 3584 3553 3425 3518 3514 3445 3533 208.6 28262
FawerG=ieration Sempany Indicated Power (HP) 4872 4815 4806 4764 4592 4717 4713 4620 4738 279.7 37900
Indicated Power [PS) 4540 4881 4873 4830 4656 4783 4778 4684 4803 283.6 38426
Peak Prass (Bar) 1244 1257 1289 1240 1232 1283 1227 1230 1350 620
| 150 Peak Press (Bar) is0| 150 iso| 1so iso| Iso| Iiso| Iso
‘« Press at TDC (Bar} 1104 1105 117.3 1105 1097 1133 1088 1110 1115 849
[ % McR (3) 774 765 764 757 730 749 743 734 753 444
T = ISO Scavenge Press (Bar) 150
P e Barom (mb) Ve 1020
.T. Hillary - Main Engine
il w G| e £ ki
|05/04/10 0001|738 28262 (@[@|ee|e]e]e|e! Tscav Bef. Cooler 1 (Degl) & 60.0
03/03/10 00:01|74.1 28423 Tscav Aft. Cooler 1 [Degc)* & =
%}z: 33233 Ignition Angle (2] # 200 150 200 200] 200 150 200 200 188 050
|10/09/03 0001|717 25311 Choose scalars‘
i
Disclaimer:

While every attempt is made to optimise the accuracy of a diagnosis,
attention should be paid to the disclaimer at the foot of the display.
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Chapter 6 — Setting Up Your System

6.1

6.2

6.3

Introduction

This chapter explains how to set up your system from the beginning if you
have not received a customised logbook from Icon Research. Details of how
to set up your own hierarchy of engines are shown.

Importing and Exporting Data

Version 6 of the Doctor Analysis software introduces the concept of libraries
and logbooks for the handling of data. Databases from version 5.x can be
imported directly into the new software and stored along with new data.

There are two main file types used by Doctor analysis version 6 software:
Logbooks (.ilb)

Logbooks are compressed files that are used to transfer data, for example,
between the vessel and the shore office. A logbook is what is provided by
Icon research for the initial setup. Logbooks cannot be modified.

Libraries (.idl)

Libraries are where all engine and test result data is stored either on the
vessel or in the shore office. On the vessel it is envisaged that only test
data taken for that ships’ engines are stored whereas in the shore office
the superintendent can have his whole fleet conveniently stored in his
library. Excerpts of libraries can be exported as logbooks which are for
emailing to and from vessels.

Importing Version 6 Logbooks

o
To import a logbook, select the Import button. \_" You will be presented
with the following screen:

Select Logbook File or 5.10 Database to Import EJ@
Look in: | =3 Logbooks ﬂ . ek E2-
ke |
My Recent
Docurnenits
7_%}
Desktop
My Documents
-
-]
58
by Compuiter
M N;g k [ | i
[y Metwaorl File name: zamples_full iib ~ Upen
Places
Files of lype: |Icon Logbooks Files [ilb, .idb] j Cancel
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Browse to the appropriate location, select the logbook that you wish to
import (.ilb file), select the file (.ilb) that you wish to import and click Open.

You will now see the following screen:

3 1m port Logbook

Logbook contents Status £
4 Acclaim Shipping Mot in hierarchy |E
4 pT. Hillary Mot in hierarchy
4 pAuxiliary 1 Mot in hierarchy
31/05/10 00:01 Mot in hierarchy
26/04/10 00:03 Mot in hierarchy
23/02/10 00:01 Mot in hierarchy
31/01/10 00:02 NDin hierarchy
31/01/10 00:01 Mot in hierarchy
11/12/09 00:02 Mot in hierarchy
27/11/09 00:01 Mot in hierarchy
31/10/09 00:01 Mot in hierarchy
30/08/0% 00:01 Mot in hierarchy
290700 NN Blmt im hisrarcber
Loghook comments:
Drag items to hierarchy, or use Import all.
»  Advanced
Import all H Close ]

At this stage you have the opportunity to Import all the data shown or drag
only the data you wish to the Hierarchy section. When you have transferred
the data you wish select Close.

Note that you can update or retain engine parameters by clicking on the
Advanced button. The screen below will appear. Select the appropriate
radio button whether you wish to update the engine parameters to those
contained in the logbook or retain those already in your library.
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A Im port Loghook

Logbook contents Status =

4 Acclaim Shipping
4 MT Hillary

4 Auxiliary 1

Not in hierarchy
Not in hierarchy
Not in hierarchy

31/05/10 00:01
26/04/10 00:03
23/02/10 00:01
31/01/10 00:02
31/01/10 00:01

B W 0 T T o W N

Not in hierarchy
Mot in hierarchy
Mot in hierarchy
Not in hierarchy

Not in hierarchy

Blmd Sem lmfmm smme o

Loghook comments:

Drag items to hierarchy, or use Import all.
‘¥  Advanced

@ Update the engine parameters in this computer using the settings
from the logbook

() Keep the current engine parameters in this computer and apply to
the incoming data

Import all ] [ Cloze

Recalculating Previous Readings

If you are importing the logbook into a library holding existing readings you can
recalculate these readings based on the new engine parameters. The
procedure is as follows:

1. Select an engine by clicking on the arrow to the left of the name of
that engine. Select the readings to be recalculated by left clicking on
them. To select a number of individual engines press CTRL and at the
same time as clicking the engine with the mouse button. To select a
range of contiguous readings, click on the first engine to be
recalculated then select SHIFT and then click on the last reading in the
list to be recalculated. The reading values must be highlighted in blue
(see picture below) which indicates they are correctly selected.
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4 [m]D.G. 1 Port Wartsila 5L32

30/01/15
[]15/12/14
[]02/11/14
[] 04/10/14
[]25/08/14
[ ]06/07/14
[]23/05/14
[]23/05/14
[118/05/14

00:01
00:01
00:01
00:01
00:01
00:01
00:02
00:01
00:01

L=

724.6 2693
724.5 2716

724.6 2954 120
724.8 3234

724.5 3108

725.0 2891 100
724.7 3067

724.7 3067

7245 2348 7

2. Next right click on the mouse and select Recalculate. You will be
asked to confirm, so accept this. All tests will now be updated with
values calculated using the imported engine parameters.

Importing Version 5 Logbooks

Any software version 5.x may be imported. To import any pre-version 5
software please contact Icon Research who can assist.

-*(I;._
To import a version 5 database (.idb) select the Import button. \_""

You will then be asked for the file name. Browse to the appropriate location,
select the file you wish (.idb) and select Open.

You will be presented with the Upgrade Database screen:

(7| Upgrade Database

This database is in a Doctor V5 format. Would
you like to upgrade it to the latest format?
The original database will not be modified.

)

Cancel | [ Upgrade

Select Upgrade. You will see the following message:
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The database was successfully upgraded. However, all engines' MCRs will need

checking. In version 3.0, they were stored as Maximum Rated Indicated Power, in |
version 6, they are stored as Maxirmurn Rated Shaft Power (commonly abbreviated

to MCR: Maximum Ceontinucus Rating). Please verify each engine's MCR value

OK

Ensure that the correct figures for MCR are included in your new logbook.

At this stage you have the opportunity to Import all the data shown or drag
only the data you wish to the Hierarchy panel. When you have transferred the
data you wish select Close.

Exporting Data via Logbooks

Once you have taken measurements using the Doctor instrument and
downloaded these to your computer, the measurements will be held in the
Doctor library on your computer. You will be able to export all or some of this
data to a logbook which you specify, for forwarding to another location (eg.
the office on-shore).

Select the Export Logbook icon. \*_}‘ You will then be asked to Create
Logbook For Export. By default, the dialogue box contains all data that have
not yet been exported. This data can be removed by right clicking on it or
added to by dragging more data from the hierarchy section in. In the example
below, data for the Main Engine on the MT Hillary has been selected.

I Doctor Analysis 6 - example [BEET
Fle Edit Help
—— e m i) i) — —
HEEPRER KRS Aaaala
Hierarchy RPM kW “ Y Graph \ Table | Bar Graph | Shop Trial | Prop Curve | DIAGNOSIS |
4 Acclaim Shipping e
4 FIMT. Hillary Main Engine HSD Sulzer 8RTA 84T-D: 05/04/10 00:01 (73.8 RPM 28262 kW) Group By: |Testdate =)
140.0 — i i i i T
Auxiliary 1 ] ] — Show By: |Cyl order -
Auxiliary 2 NI 83 Create Logbook For Export H‘ET@
i E F Main Engine
Ay b Loghook contents
4 [7] Main Engine 130.0 4 Acclaim Shipping 05/04/10 00:01
[¥] 05/04/10 00:01 73.8 28262 i } ®1 1i04
4 MT. Hillary ®2 1109
[#]03/03/10 00:01 741 28423 4 Main Engine 8o g =
R[¥] 05/01/10 00:01 745 28633 | | Lo 1 05/04/10 00:01 e1 105 0
i .0 .
18/11/09 00:01 73.7 27570 i 03/03/10 00:01 5 : ﬁg; ..
10/08/08 00:01 717 25311 ] 05/01/10 00:01 o7 1008 BN
; ‘,7E‘,M=Uaﬂiﬂ7m R i 18/11/09 00:01 ®8 110 1
| 80.0 - 10/08/0% 00:01 * Average 111.5
= << £
MI. Hillary - Main Engine ‘ _ || Deg: 0.0
Deselectall |[RPM  kw 1[2]3]a]s][s]7]8 B Average 111.5 Bar
| 05/04/10 0001 |73.8 28262 00 ;g 4 Range 8.49 Bar
| stiﬁs :31 :;’:é g:‘;ig 60.0 Percentage Difference 7.51 %
18/11/08 0001737 27570 : Loghook comments:
| 10/03/05 00:01 |71.7 25311 i
40,0
El This dialog has been pre-populated with all data that have not yet been
exported. You can alse drag extra items from hierarchy, remove them by
4 right clicking them or use Select by date. [select by date...|
200
4 | save || Save and email H Cancel |
0.0 T L F g Lt ) e e
-180 -150 -120 -0 -60 30 30 60 S0 120 150 180
0000 0033 0167 0.250 0333 0417 0500 0583 0.667 0750 0.833 0517 1.000
m
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Click Save and the following screen appears. Give your logbook the name you
wish and save it in an appropriate location. Alternatively, you can click on
Save and email and your logbook will automatically be attached to an email in
your default mail service.

Select Name For Logbook File E]
Sawe i |l’f} Logbooks j £ E8-

z. Ts samples_full.ib

My Recent
Documents

;[?

Desktop

)

My Documents

8

by Computer

e

Fy Metwork File: name: | jing - M.T. Hillary - M ain Engine - 20131 230.il5) ﬂ Save |
Places
Saveaslype:  [lcon Logbaok Lilb) | Cancel

&

Exporting to other applications

It is possible to export raw data from any test to a Comma-Separated Values
(CSV) file for use by other applications such as Excel.

In the Hierarchy panel, select the reading you wish to export and right click.
Select the option Copy to CSV file. Select a file name and save in the
appropriate place.

Copy test data to file @
Save jn: |L§Dnctor5 ﬂ - £ E3-
1 @Documentation
‘_\3 ICLibraries
My Recent IChLoghooks
Docurnenits
G
Desktop
ty Dacuments
by Compuiter
My Metwark  File name: |example.csv j Save
Places
Save as type: | CSY files [.cav] j Canicel
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Creating a new library for your vessel

A library is a file which contains all the information about vessels and engines
and is where your test results are stored. A library file has the suffix “.idl”
(icon doctor library) eg. “myship.idl”.

Within the library is a hierarchy containing a tree of how you want to organise
your vessels. At the top of the hierarchy is the Operator (typically your
company or division name). Below this you will have one or more vessels
identified by their names. Under each vessel will be one or more engines.

When the software is installed, a template library is installed for you. The
following is an example of how to set up your own hierarchy within the
library.

Start the Doctor program. Click on File in the top menu bar, as shown below:

e Doctor Analysis 6 - New Vessel 1
File | Edit Help
EW i+ D
e € KIS jalalajala)
Fen ’ 4 RPM kW  Del Graph | Table | BarGraph | DIAGNOSIS
Print cl-P No measurements selectec
Exit ZOOIUt
180.0 ]
160.0 |
140.0 ]
| 1200
- 38 ]
[ 100.0 ]
80.0 |
60.0 |
Now click New. If you have not already unlocked your software, the

following screen will appear:

¥ Enter Default Password PX|

Please enter the default password to create a
new library. You can change the default
password for the new library later.

Password

Default password:  eeeses|

Create new library |[ Close |
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Enter your password, or the default password of doctor if you have not
changed it, and click on Create new library.

A pop-up box will appear asking you to name your library. Type in the name
of your vessel and save it in a convenient location. You will now see the
following screen:

"

6 Doctor Analysis 6 - New
File Edit Help
WEEEEE) KN Qaajaa
Hierarchy RPM kW  Defl Graph ‘ Table | Bar Graph | DIAGNOSIS
4 My Operator
[] My ship No measun

200.0 —
180.0 |
160.0 ]

140.0 |

| 1200 ]

»
<<

[ 100.0 ]

=
@
@

80.0 |

60.0 |

In the Hierarchy panel, right-click My Operator and select Edit. You will need
enter the password again as above. Rename to a name of your choice.

Right-click My Ship and repeat the process. You will now see your Operator
Name and Vessel in the Hierarchy panel. You can add further vessels by right-
clicking on the operator name and selecting Add ship.

Inputting Engine Data

Right-click on the name of your vessel and select Add Engine. You will see the
following screen which is opened under the Geometry tab.
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FilgTe Engine (M.T. Hillary - )

-
_E| Geometry | DK-20 settings \@\@\_@W‘

General Information ph | DIAGNOSIS

4 Engine name:
No measure!
Engine model:
) ® 2 stroke
Engine type: O 4 Stroke Bore: i mm
Cylinder @ In-line - N
configuration: Ov Sl mm
Number of Con rod .
cylinders: * length: mm
MCR: = kw
Firing order |
RPM at MCR: RPM
= I1SO normalisation: | None v| Losses: 7 %
Max rated
Commeon rail engine indicated power: kw
[ Valve timing | [ Choose scalars | [ Shop trial | [ Sea trial
lz‘ [ OK H Cancel |[ Apply ‘

‘ 20.oj
All items marked with a red asterisk * must be entered. The engine name,

model, type, number of cylinders, firing order, bore, stroke are all readily
available from the engine manufacturer.

The con rod length can be difficult to obtain and Icon should be able to
provide this for most engines, otherwise contact the engine manufacturer.

The Maximum Continuous Rating (MCR) must be entered. This is the power in
kW and is provided by the engine manufacturer. This figure is the actual
power produced at the shaft and is inclusive of friction and heat losses along
with energy lost due to driving pumps and cams.

The Doctor system measures the actual power produced in the cylinders
which is called “Indicated Power”. A percentage figure is included in the set-
up screen which compensates for these losses. This figure is adjustable but by
default is set to 7% for 2-stroke engines and 12.5% for 4-stroke engines. The
resultant Max rated indicated power is included and displayed on the screen.

RPM at MCR must be entered if any sea, shop trial or propeller curve analysis
is required.

If you are defining a V engine, you will need to enter three additional
parameters ie. angle between banks in degrees, engine rotation (A to B or B to
A), and the cylinder numbering format, all from the drop-down menus.

The ISO Normalisation drop-down menu allows you to select between
Wartsila/Sulzer or MAN B&W for the calculation method required to work out
ISO normalised values in the sea and shop trial analysis. Alternatively it can
be turned off by selecting None.

There are four additional buttons for optional data entry. These are described
below.
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Valve Timing

It can be useful to see on the traces where valves open and close. This button
allows manual entry of the appropriate angle for valves and pressure for fuel

injection, as shown in the screen below.

i vaive Timings

Inlet Opens:
Inlet Closes:
Exhaust Opens:
Exhaust Closes:

Spill Valve Closes:

degrees before BDC
degrees after BDC
degrees before BDC
degrees after BDC
degrees before TDC

Fuel Injection Starts: Bar

QK

| [ Cancel

Choose Scalars

Scalars are simply engine parameters that can be selected for display in the
tables. Those scalars that are calculated by the software are automatically
included. There are others that require to be entered manually. There are a
number of scalars that are selected by default. There are many others that
can be selected as desired.

File Edit Help

T ) —— r— — s [
[ﬂjj] f Te Choose Scalars —m@ L« JQM@L QU :LHQL_
Scalar * Hble Bar Graph | DIAGNOSIS
4 Acch| [J] Ignition Angle (2) Tl
E e 12l Moo =gsuremen
¥ Fuel Pump Index () || Hillary - )
[¥] Texh (DegC)
[¥] Turbo 1 [RPM)
[¥| Engine Cool WC In (DegC)
¥ cyl Jacket WC Out (DegC)
[¥ 150 Scavenge Press (Bar)
e . »®
¥ 150 Peak Press (Bar) P m
¥ 150 Texh (DegC) troke: * mm
., —| [ Indicated Power (HP) on rod
= = foae * mm
] Indicated Power (PS) ength:
[[] Press at TDC (Bar) CR: * kw
[C] Max Rate of Press Rise (b: « [iom at mcr: RPM
o 0 | »
‘ Custom scalars... ‘ T /i &
ax rated
[ ox || cancel || apply hdicated power: ko

There are three types of scalar, namely
e Direct measurement from Doctor instrument (eg. RPM)
e Calculated measurement from Doctor (eg. power or MIP)

e Manually entered scalar (eg. exhaust gas temperature)
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There are also four User Angle scalars included in the list that can be set if
pressure is required to be recorded at any specific angle. Custom Scalars can
be generated by pressing the Custom scalars... button, adding a scalar and
completing the form that appears.

Shop Trial / Sea Trial

It can be very useful to compare ongoing main propulsion engine
performance versus initial shop or sea trial data. Even if this data is not
available, the change in performance of these parameters can provide
valuable information as to an engine’s condition. Refer to Chapter 7 for
details.

Instrument Settings

After completing all the required data in the Geometry tab section, now go to
the DK-20 settings or DK-2 settings tab. Note that your choice of DK-20 or DK-
2 is selected in Edit..System preferences if you have not already selected the
model of instrument you are using.

i Engine (M.T. Hillary - ) x]

Geometry | DK-20 settings

DK-20 unit settings
Cylinder  TDC
Averages: 20 offset

Press. sensitivity: 20.00  my/Bar All 30.0 Set all |

Fuel sensitivity: pili] mv/Bar

Scawv Pressure: 2.0 Bar

Pickups: TDC - |

E] OK |[ Cancel H Apply

Here you need to enter the settings for the instrument which will be
downloaded when connected.

The settings are as follows:

Averages (configurable in DK-20 only)
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This is the number of sample averages taken during a reading. The default is
20 for a 2-stroke and 40 for a 4-stroke. In the DK-2 this must be set on the
instrument itself.

Pressure sensitivity

This is the sensitivity (in mV/bar) of the pressure sensor. The default is
20mV/bar. The actual number can be found on the calibration certificate of
the sensor.

Fuel Sensitivity (Fuel Versions Only)

This is the sensitivity (in mV/bar) of the fuel sensor. The default is 2.5mV/bar.
The actual number can be found on the calibration certificate of the sensor.

Scav Pressure

This is where the default scavenge pressure for the engine can be entered.
This will be over-written by the actual scavenge pressure entered into the
instrument when taking a reading.

Pickups (DK-20 only)

This is the pickup configuration as installed on the engine. The default is DUAL
(two pickups) for a 2-stroke engine and TDC (one pickup) for a 4-stroke
engine. The DK-20 also has an Auto detect mode which will automatically
detect the number of pickups. In the DK-2 this must be set on the instrument
itself.

TDC Offset

The position of the Top Dead Centre must be set after the first reading.
Adjustment angles can either be entered here or in Graph mode. In Graph
mode, right-click on the engine in the hierarchy and click on Adjust TDC. You
may need permissions to carry out this operation.

After you have entered all the required data, click Apply followed by OK.

Duplicating an Engine

Very often there is more than one engine of the same type on board a vessel.
To duplicate an engine right click on the name of the engine and select Copy.

Right click on the name of the ship then select Paste. This can be repeated
until all the required engines are included. Edit the engine names
appropriately.

You have now completed your library and you should see a screen similar to
the following:
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i Dactar Analysis & - example

L RaRaa)

Hierarchy REM kW
« Acclaim Shipping
. | Test date '3
4 [ MY, Hillary = Group By: (Testdate }
1400 —
] umiliary 1 Show By: | Syl arder =
] Ausiiary 3
] Ausilinry 3 Degt 00
[C] Main Enging 2 1200
"
1000
| Bop
< 3>
a
800
40.0 |
00—
oo T T T T T |Enﬂ_| T T T T T 1
180 1% 120 90 60 %0 30 60 %0 120 1% 1m0
0000 0083 0167 0250 0333 0417 0500 0583 0667 0750 0833 0917 1000

6.11 Transferring Engine Data to DK-20

When you have set up your engine data you may now transfer it to your DK-20
instrument. Refer to chapters 3 and 4 for connecting your PC to your Doctor
instrument. After successful connection you may click on the yellow Doctor Icon at
the top left corner of the screen. Your DK-20 window will appear and you can simply
drag the engine data from the Hierarchy to the Doctor window.

Tl Doctor Anatysis 6 - Acciaim Shipping M, Hilary - oER
B Edn Hep
e e Ml e —
DEERBEE ] [a[ajalaa)
Hisrarchy RPM kW Gragt v is A | s
a seclsim Shipping A DK-20 Transfer - o R
) Group By |Test date &
o [ M. Hilary vaqy S [Connected e —
[ Auilizey 1 Show By; |Gyl order -
L] wsnitiany 2 oo - i -
] scdliaey 3 DK-70 Hisrarchy Status Deg: 0.0
LT o 4 hzslsim Sipping
7] Main 1204
4 WA, Hilary
Anniliary 1 Updated
Marilieey 2 Updated
1004 3 dalay Updated
Mien Updated
" o] | B0
£
14
a0
00
Dvag it to and from main hisrarcy
o Delete downlcaced tests TR A E
0 120 150 180
Deselect all tests Crank Angle [degree)
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Chapter 7 — Shop/Sea Trial Data and Propeller Curves

7.1

Introduction

The Doctor V6 software offers a means to quickly and easily measure key
parameters of your main engines performance against the tests made during
shop or sea trial tests. Even if the sea or shop trial is not available the analysis
software can be used to measure performance trends of your engines against
a known starting point.

The propeller curve automatically plots % MCR against % RPM @ MCR which
provides instant analysis on the operating point of the engine.

Shop and Sea Trial

Icon Research offers a setup service for shop and sea trial whereby the
customer provides the parameters they wish to measure along with data
from shop and/or sea trials. Icon then enters the data and it will be available
in the custom logbook provided to the customer with the system.

The parameters used in shop and sea trial analysis to be measured against
different load levels are flexible and can be selected by the customer as
required.

For the setup service Icon Research provide a standard template for this data
but it can be modified per your requirement as long as you are able to
provide the data to be input. Where appropriate this data should be in ISO
normalised format.

Thresholds for alerts and alarms should also be entered. These will trigger
appropriate warnings in the diagnostic reporter module.

The default parameters are shown below:
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Parameter

Engine Speed (RPM)

Turbo Speed (RPM)

Fuel Pump Index

Shaft Power(kW)

Maximum Pressure Pmax (bar)

Compression Pressure Pcomp (bar)

Exhaust Gas Temperature Texh - Manifold(°C)
Turbo Exh In (°C)
Turbo Exh Out (°C)

Scavenge Air Pressure (bar)

Turbo Air Inlet Temperature - T (°C)

Air Cool WC In Temperature -C (°C)

Specific Fuel Oil Consumption (g/kWhr)
ISO Specific Fuel Oil Consumption (g/kWhr)

Fuel Flow (m3/hr)

Fuel Temperature (deg C)

Fuel Specific Gravity (g/cm?)

The following parameters may also be provided by the customer or can be
calculated using the values shown above.

Indicated Power (kW)- Calculated

ISO Maximum Pressure Pmax ISO

ISO Compression Pressure Pcomp (bar)

ISO Exhaust Gas Temperature Texh -
Manifold(°C)

Turbo Exh In ISO (°C)
Turbo Exh Out ISO (°C)

ISO Pscav Normalised
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7.2

Entering Shop/Sea Trial Data

Icon Research offers a setup service for shop and sea trial data but it is
possible for users to enter data themselves.

Separate tabs exist for entry of shop or sea trial. In either case the process is
identical. The following is an example of how to enter sea trial data.

In the Hierarchy panel, right-click the engine which the data refers to and
click on Edit. You will see the screen below:

i Engine (M.T. Hillary - Auxiliary 1)

Geometry | DK-20 settings
General Information
Engine name: Auxiliary 1
Engine model: Wartsila W 8L20C2
Engine type: Bore: 200.00 mim
Cylinder
configuration: Stroke: 280.00 mm
Number of Con rod
cylinders: length: 510.00 mm
- MCR: 1436 kw
Firing order |
RPM at MCR: RPM
IS0 normalisation: |None - | Losses at MCR: 125 %
Max rated
indicated power: =
[ Valve timing | [ Choose scalars | [ Shop trial | | Sea trial |
[ OK | [ Cancel | [ Apply |

Now click on Shop Trial or Sea Trial. You can apply different data in each
trial. In this example, we have selected Sea Trial. This brings up the Sea Trial
Setup Screen. It may be necessary to enter the password to enable entry of
scalars.

Firstly set the % load points at which tests have been carried out. Right click
on the load point at the top of each column at which point you can edit, add
or remove a % load point.

The next step is to press Choose scalars as in the screen below.
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i sea Trial Setup u@@
Sea trial setup
9% Load 60 75 85 85 Hi Alarm Hi Alert Lo Alert Lo Alarm % or Abs
| OK | | Cancel |

Select the scalars that you wish to measure then press Apply and then OK.
Note that you can add and remove scalars at any time by checking and
unchecking the corresponding tick boxes. The scalars you have selected will
now appear in the sea trial setup chart and you can enter the data for each
load point. Where appropriate ISO normalised data should be entered to
provide as accurate a comparison as possible. The screen below shows an
example of a single scalar setup (in this case, ISO Peak Pressure).

i sea Trial Setup g@@

Sea trial setup

% Load 60 75 85 95 Hi Alarm Hi Alert Lo Alert Lo Alarm % or Abs
IS0 Peak Press (Bar) f 85.0 52.0 55.0 570 10.0 % 5.00 % -5.00 % -10.0 % 9%: @ Abs: O
Choose scalars| % Load © RPM

150 Peak Press vs % Load
1807

160

140

120

IS0 Peak Press (Bar)

10—

80 T T T !
60 70 80 50 95
% Load

OK || Cancel || Apply

It is necessary to select high and low threshold levels for both alarm and
alerts by clicking on the appropriate cell under Hi Alert, Lo Alert, Hi Alarm and
Lo Alarm and entering either a % or an absolute figure. The % or Absolute
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number is selected on the final column of the table. Each parameter selected
will then have a black nominal performance curve along with amber
thresholds for alert levels and red threshold curves for alarm levels.

Reviewing Shop and Sea Trial Comparisons

Each time an engine reading is made, the measurement data can be
automatically compared to the shop or sea trial data. The crew may need to
enter manual scalars into the Table section if these are part of the
comparison. The comparisons make it possible to quickly see if any
parameters are deviating outside the alert or alarm levels. Click on the Shop
Trial or Sea Trial tab and results of readings appear as black dots on the
charts. Any transgressions above these alarm levels will also be highlighted in
the diagnosis section of the software. The example below shows a Shop Trial
comparison.

i Doctor Analysis 6 - example [BEE

Fle Edit Help

HEPEER

T ReM kW [TGraph [ Table | BarGraph | ShopTrial | Prop Curve | DIAGNOSS |

ST 23002 M. Hillary - Main Engine HSD Sulzer 8RTA 84T-D
11/12/08 00:02 3006 1048
27/11/03 00:01 9004 1008 957 @ 05/04/10 00:01
31/10/03 00:01 3007 1004 i & 03/03/10 0001
30/08/08 00:01 5001 1014 T, Sg:;ﬁﬂég ggfgi
28/07/09 00:01 902.7 1035 857 —T ;

e (2) 10/03/03 00:01
25/06/05 00:01 900.0 1120 e

Auxiliary 2
Auxiliary 3
Main Engine
[IMT. sadie
4 Classic Operator
[ Bulk Ship L =
[ container Ship J<<
[ M.5. Carrier 3
L1 support Vessel

m

speed (RPM)

1
60 70 80 50 % Load 100

@ 05/04/10 00:01
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Reviewing Propeller Curves

The program provides a standard propeller curve chart which plots % MCR
against % RPM @ MCR. Results of engine tests are automatically plotted on
this chart which provides instant analysis on the operating point of the
engine.

Click on the Prop Curve tab. Test results appear as black dots on the chart. If
the cursor is held over a black dot the date and time of the reading are
displayed. The values of % power and % RPM are continuously shown on the
upper-left hand corner of the chart.
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Chapter 7 — Shop/Sea Trial Data and Propeller Curves

Any test results which show an engine being operated in an overloaded state
can be viewed immediately and are also highlighted in the diagnostic section
of the program.

Doctor Analysis 6 - example

Fle Edit Help
T
NERBEE
Hierarchy RPM kW Wl Graph | Table | BarGraph | ShopTrial | Prop Curve | DIAGNOSIS
SR ELB L M.T. Hillary - Main Engine HSD Sulzer 8RTA 84T-D
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