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Chapter 1 — Introduction

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 continuously improved over time. The latest DK-20
Doctor instrument along with the new software have been developed by
listening to and acting on customers’ feedback over the past twenty-five
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 Icon Research. It is compatible with Windows 7 and 10
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 flash drive along with
the software installation application and all the support documentation.

11



Chapter 1 — Introduction

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. Regular 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 .id/ (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 in the library (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 a single
library exists containing test data taken for that ship’s engines. In the on-
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Chapter 1 — Introduction

shore office the superintendent can have his whole fleet conveniently
stored in his library. Within the library is a Hierarchy with a basic structure
of Operator .. Vessel Names(s) .. Engines .. Tests.

Note that a logbook is also a good way of backing up your library. You can
export your entire hierarchy to a logbook and store it in a safe place. If your
library was lost for whatever reason you could re-import your data from your
saved logbook.

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

Chapter 2 - Software Installation

2.1

2.2

Installing Doctor Software

IMPORTANT: Your computer must have Microsoft® Windows 7™ or 10™
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
same Doctor analysis software version on your PC (ie. V6.x), you must
uninstall this before installing the new version. To do this, use the standard
Uninstall procedure in Control Panel.

Your software has been provided on a USB flash drive, or it can be
downloaded from the website www.iconresearch.co.uk.

Windows 7 or 10

1.
2.
3.

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

Go to folder Applications. Double click the installer in this folder
called DoctorAnalysis6Setup.exe.

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
click Finish to exit the installation wizard. The installation places a
shortcut to the Doctor application on your desktop — click this to
launch the application.

Initial Setup of Doctor V6 Application

The first time that the application is run the following screen is displayed:

T(: Enter License Key X

Thank you for choosing Doctor 6 Analysis Software
Enter license key

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

Demo Model

2-1



Chapter 2 — Software Installation

Your license key is printed on the inside of the case containing the USB flash
drive. Type this code into the boxes and click Enter to run the full version of
the application. If you have lost your license key, contact Icon Research who
can provide you with it.

If you click Demo Mode then you will go into demo mode. This will let you
experiment with all the analysis features of the application, but you will not
be permitted to import or export logbooks or 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 to 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 a screen similar to the
one below:

T Enter Activation Code x
Activate
License Key: 130-221-221-773
Activation Token: 9347

Enter Activation Code:

An activation Code is required to authenticate this
program. This must be entered within 45 days or
access will be suspended.

To obtain an Activation Code, do one of the
following:

1. If this computer has email access, click here to
send an email to Icon Research which automatically
contains the License Key and Activation Token.

2. Note the License Key and Activation Token and
email both to activation@iconresearch.co.uk.

3. Note the License Key and Activation Token and fax
to +44 1506 335501.

An Activation Code will be returned to you. Please
allow up to 24 hours for verification.

Later |

The full software version can now be run but an Activation Code is required
to be entered within 45 days to continue operation.

If email access is available, click here in option 1 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. 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
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Chapter 2 — Software Installation

browse and import a logbook (see figure below). You have 45 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 only 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 flash drive that contains the main software application and
is located in the folder called customer specific files. Click Browse to navigate
to your logbook and click Open to select your logbook. Click Next.

T'G Browse To Customnized Logbook *,

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

the Import loghook button.

Skip |

Your logbook will be loaded into the Hierachy and you will see the screen
below confirming successful installation. Click Finish.

Te Software Ready To Use Y

The software is fully setup.

License Key: 130-221-221-773
Features available

[+] standard
[+] Diagnostics, Propeller Curve

Shop/Sea Trial

[+] Activated
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2.3

2.4

If you do not have a logbook to hand, you can click Skip and the following
screen will appear indicating the features that are available.

Te Software Ready To Use 0

The software is fully setup.

License Key: 130-221-221-773
Features available

[+] standard
[] Diagnostics, Propeller Curve

[] shop/sea Trial

[+] Activated

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 |

Click Finish.

You will then be invited to create a library manually or you can import a
logbook using the import facility. You can load the data in the customised
logbook or any other logbook at any time by clicking on the Import Logbook
button. This is the green arrow pointing downwards in the toolbar L

.

*

Demo Mode

The Doctor V6 software contains a demonstration database for use in Demo
Mode. Sample vessels and test results are available in this mode for
experimenting with the features of Doctor V6 software. Details of the
content of the demo library are shown in the next section.

You can enter demo mode at any time by clicking Help ... Enter demo mode.
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.

To exit demo mode, simply close the application. It will restart using your
library.

Demo Library

The Demo Library is made available for prospective customers to evaluate
the software, or for existing customers to experiment with the various
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analysis tools available. A number of different types of vessels and engines
are included. It can be accessed by clicking Help ... Enter demo mode.

All tools can be accessed in the demo library apart from importing and
exporting logbooks. It is necessary to close the application and restart it to
exit demo mode. Any changes you have made will not be saved after exiting
and re-entering the program.

?ﬁ Doctor Analysis & - Samples [Demo Mode]
Eile Edit Help

TIEREEIE LR

B VYV

Hierarchy RPM kW DR Graph | Table Bar Graph Engine Repa
Acclaim Shipping
Container Ship Operator 200.0 _
Cruise Ship Operator
Engine Before and After Service |
Late Firing 4-5troke Examples i
Power Generation Company 180.0 —
Tanker Operator 4
Tug Operator 1
160.0
n b 4
140.0 -

The library contains examples under the following Operator names:

Operator Acclaim Shipping, Vessel M.T. Hillary (Screenshot)

This example provides tests from a typical tanker whose name has been
changed to the fictitious M.T. Hillary. Shop and Sea Trial data has been
entered for the vessel and the comparison with actual operational readings
can be viewed.

Container Ship Operator

A small number of tests from four typical container vessels are included. Each
vessel has a 2-stroke propulsion engine and 4 x 4-stroke auxiliaries.

Cruise Ship Operator

A test result from each of 4 identical V-engines is included. These tests can be
overlaid to compare the engine performance.

Engine Before and after Service

Two tests are included for a 4-stroke in-line engine. Prior to the service a
number of issues are identified in the Diagnostic Reporter. A big
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improvement is seen after the service highlighting the Doctor’s ability to
verify the success of remedial work on engines.

Late Firing 4-Stroke Examples

It is very common to see engines whose timing has been retarded to improve
NOx emissions. The results of this can appear odd with “double peaks” where
the compression pressure is similar to, or even greater than, the pressure at
firing. These examples are included to display this phenomenon.

Power Generation Company

Diesel Doctor systems are commonly used in power stations and this example
shows a number of typical V-16 engines used for this application.

Tanker Operator

Three sister ships are included. The Doctor system is a particularly powerful
tool when the same engine types are used on different vessels as the
conditions under which the best performing engines are being operated can
be employed to improve the performance of the others.

Tug Operator

Test results from three tugboats are included.
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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. Note that it is essential that a library is created prior to connecting
a DK-20 to the PC that is running the Doctor application.

Importing a Logbook

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

then you can import the logbook by using the import button ‘g"

The logbook will be included on the USB flash drive provided with the
software application in the folder called 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
TEEENEE ERSFL A
Hierarchy RPM kW  Df Graoh | Table Bar Grapt

4 Acclaim Shipping
4[] M. Hillary

DAUX - 200.0 —
[]aux2 1
[]Aux3 :
[[] Main 180.0 _|

m ¥ =

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.
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Chapter 3 — Getting Started with the DK-20

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
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, a window similar to the one below will be
displayed briefly and the DK Instrument button in the top left corner of the

software screen will turn yellow [ﬂfﬂ] .

Te

USB Device Detected
Checking for DK-20...
Retrying...
Retrying...
Retrying...

DK-20 Connected
DK-20 Identified!

You will then see the DK-20 Transfer window, similar to the one below. You

are now be ready to transfer your tests into your PC.

Eile Edit Help

HEIPBER

Hierarchy
4 Acclaim Shipping
4 [ MT. Hillary
[Jaux1
[1Aux2
[aux3
[ Main

m

RPM kw DY Graph | Table Bar Graph Engine Report

200.0}

Status: | Connected

%

All Tests

DK-20 Hierarchy Status
4 Acclaim Shipping
4 MT. Hillary
4 Main
24/04/2017 13:44:54 New

Aux 1
Aux 2
Aux 3

Drag items to and from main hierarchy

Delete downloaded tests |

‘ 80.0 i
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Chapter 3 — Getting Started with the DK-20

If the DK-20 does not connect automatically after 20 seconds or so and the
window below appears, follow the instructions on the screen.

T DK-20 Connection x

USB Device Detected
Checking for DK-20...
Retrying...

Retrying...

DK-20 Connection failed
DK-20 Connection failed

There was a problem connecting to the DK-20.
Please unplug, wait for 30 seconds, and plug
back in again.

[ Retry |

Once the DK-20 has been successfully identified and the DK Instrument
button is yellow, 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.

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 @ at the top left of the screen will turn yellow and the DK-20
Transfer window will open as described in the previous section and as shown
below.

In the example below, there is now one new test in Main Engine:

Eile Edit Help

Status: | Connected

All Tests

DK-20 Hierarchy Status
4 Acclaim Shipping

L 24/04/2017 13:44:54 New

Aux 1
Aux 2
Aux 3

Drag items te and from main hierarchy

Delete downloaded tests ‘

‘ 80.0 1
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3.5

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.

The screen below shows the correct TDC setting.
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3.6

If you have purchased Icon’s setup service then you should send the first set
of test results for each engine back to Icon at doctor@iconresearch.co.uk.
This is done by exporting the tests to a logbook — refer to section 6.5 for
details. Icon 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 enable access — refer to section 5.3 for gaining access

using passwords.

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.

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.
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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.
It is essential that a library is loaded before connecting a DK-2 instrument to
the PC running the Doctor application.

Importing a Logbook

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

-V.'
then you can import the logbook by using the import button. \_“'

The logbook will be included on the USB flash drive provided with the
software program in the folder called 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:

Eile Edit Help

al=[L3=]a

Hierarchy RPM kW
4 Acclaim Shipping
4 [ M. Hillary
[JAux1
[ Aux2
[JAux3

] Main 180.0 _|

LES]Ee] L jac

Graph | Table Bar Grapk

o]

200.0 —

n 2 E

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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Chapter 4 — Getting Started with the DK-2

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 USB driver.

Click 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. Note that the USB adapter must be
connected to the PC for COM port to be found. (Also note that, if you plug
the USB adapter into a different port on your PC in the future, you will have
to go through the COM port selection process again).

?6 System Preferences X

Date formats: Rest of world - |
Doctor unit type: DK-2 v|
Com port for DK-2:  |cOM3 -

Metric/Imperial ComM1
Power units: jcoms |

Pressure: Bar - |
R T —
Temperature: @l
Display

Tab position: Harizontal v|

Enable Shop/Sea Trial

[ OK | [ Cancel |

When the correct COM PORT is selected you are ready to download tests.

Click on the @ button to get the following screen:

Te DK2 Transfer Engine Selection...  — O X

Select an engine
4 Acclaim Shipping
4 MT. Hillary
Aux 1
Aux 2
Aux 3
Main

Selected Engine:  M.T. Hillary - Aux 1

[ Select | [ Cancel
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Select the engine that you wish to transfer tests into and click Select. In this
example, we have selected Aux 1. The measurement transfer dialog box will
now appear.

Te DK2 Transfer Dialog X

M.T. Hillary - Aux 1

Available Data Available Cylinders
v Memory 1 - Cyl Press . | v Cylinder 1
Memory 2 - Cyl Press E Cylinder 2 E
Memory 3 - Cyl Press Cylinder 2
Memory 4 - Cyl Press Cylinder 4
Moo € o Plmee Fodimden ©
Transfer Connections
Memory 1 - Cyl Press-Cylinder 1 Close: |
Memory 2 - Cyl Press-Cylinder 2 E|
Memory 3 - Cyl Press-Cylinder 3
. Deselect |
Memory 4 - Cyl Press-Cylinder 4
Memory 5 - Cyl Press-Cylinder 5 Auto Cannect |
Memory 6 - Cyl Press-Cylinder &
Transfer... |

If you have the same number of tests as there are cylinders, and you have
taken the measurements in cylinder order (1, 2, 3 etc), then 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.

Once all of the desired measurements have been paired, click on Transfer.
You will need to enter the scavenge pressure (boost pressure) as in the
screen below. For in-line engines, just enter one value in the top section and
for V 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.

Te ScavengePr... — O x

Scav, Pressure: 2.0 Bar

Test Date: [24/04/2017 [z |
QK | [ Cancel |
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Click OK and your results will be transferred into the library. 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.
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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. This is
done by exporting the tests to a logbook — refer to section 6.5 for details.
Icon 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 to change permissions to
enable access —refer to section 5.3 for gaining access using passwords.
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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 main display area. The centre panel is the main display area.
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 when looking at graphs.

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

EIF Qjaajala

“| Grah | Table | BerGragh [ Enginn mepont| shop Tris seatiial | Preocurve | Disgnoss |

Main 6550 MC: 22/01/17 09:09 (117.0 RPM 6383 kW) Growp By | Tt date
1200

/)

[

L

¥

Deseect all ity

The right and left panel control buttons (circled in red) select the left and
right panels in and out. If these are clicked, the main display can be
expanded to the whole screen, as below.

If you wish to resize any of the panels, this can be done by dragging the thick
panel border lines.
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5.2

P, troctor Aakysi § - Sampes [Bame Mosde]
e [ leip

aa[s[=[a WENTH aala]ala

Graph | Toble | BurGragh | Engine fepon| shepTrisl | seaTiial | propcurve

Disgrosis

1200 —

1000 -

200

Main 6550 MC: 22/01/17 09:09 (117.0 RPM 6383 kW)

Setting your Preferences

Before you start to use the software, you should set your preferences by
clicking Edit ... System preferences.

Crisk Anght {degres]

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.

Tﬁ System Preferences

Date formats:

Doctor unit type:

Metric/Imperial

Power units:
Pressure:
Length:
Temperature:

Display
Tab position:

Enable Shop/Sea Trial

s

Rest of world -

Kilowatts (kW) =

deg C

| oK

H Cancel ][ Apply

If you do not have Shop or Sea trial data, you can disable this feature here
via the tick box so it does not appear as an option in the display area.

5-
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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 click the padlock button and the box below will appear.

?6 Unlock

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

Unlock
Password: |

View permissions |
Close |

b

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.

',_:,‘6 Unlock

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

Unlock

Password: ssssee

[ Edit permissions | [Change password |

[ Unlock |[ Close |

X

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.

?6 Permissions
Permissions

[T] Modify hierarchy
Modify engine parameters
[£] Adjust TDC
[] Recalculate tests
[C] Select displayed scalars
Set zooms

[C] Modify report templates

[ OK |[ Cancel H Apply
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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 and Measurements in the Hierarchy

The contents of all of the display modes (graph, table etc) are selected in the
hierarchy. Note that a TEST is a set of individual cylinder MEASUREMENTS.

The upper window enables navigation to the particular engine or engines that
you are interested in, together with the tests associated with those engines.
Selecting tests in the upper window displays them in the lower window,
where individual cylinder measurements, or groups of measurements, can be
selected and deselected. In other words, the lower window allows you to
select which tests and measurements 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. Examples of each are shown below.

?6 Doctor Analysis 6 - Samples [Demo Mode] ?6 Doctor Analysis & - Samples [Demeo Mode]
Eile Edit Help Eile Edit Help
1 _F 1 F
EPREE G EIPR ™ [£
Hierarchy RPM kW  “ I Grg Hierarchy RPM kW “H Gry
4 Acclaim Shipping 4 Acclaim Shipping
4 M.T. Hill 4 M.T. Hillar
= ML 68. = Y 120.
4 [m Aux1 & 4 [V]aux1 8
I:‘ 02/12/17 14:39 9502.0 468.3 L 02/12/17 14:39 902.0 468.3
01/02/17 09:54 893.5 4747 01/02/17 09:54 893.5 4747
[ 25/12/16 15:42 855.3 -1643 25/12/16 15:42 895.3 -1643
[JAux2 66. [JAux2
[]Aux3 []Aux3
100.
Main Main £
Container Ship Operator Container Ship Operator
Cruise Ship Operator 50 Cruise Ship Operator
Engine Refore and After Sarvire T i Ensine Rafrra and Aftar Sarvira v
m v m s
M.T. Hillary - Aux 1 M.T. Hillary - Aux 1 -
Deselectall |RPM  kw 1]2[3]a]s5]s] [RPM kW (a]z2]aa[5]6] '
01/02/17 09:54 8935 4747 |@[@|@|0[e|e] 62. .0 s ]3020 4633 [@[@[G[0[0[®
01/02/17 09:54 |893.5 4747
25/12/16 1542 [855.3 -1643
<< <<
60. 60.
= =
@ &
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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 the button on the left (with test date) selects that entire test. Clicking on
a coloured dot in the array selects or deselects a particular cylinder
measurement. Clicking on a cylinder on the top row does the same for an
entire cylinder (to enable comparison of measurements on the same
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 and selecting Highlight Measurement in the pop-
up window highlights that particular test by applying a thicker line in the
graph display as shown below. (It also provides 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.

Note that, if you have taken multiple measurements for one cylinder in a test,
you can right click on the measurement and click Delete measurement and
Assign as main measurement to select which measurement you wish to keep.
This is important when a diagnosis will be carried out. These options are not
available if there are no multiple measurements for an individual cylinder.

Note that, at any time, you can clear all selections by clicking on the Deselect
all tests button at the bottom of the hierarchy panel.
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You can add a note to any engine or test in the upper window by first clicking
on the required engine or test, and then clicking on the notebook symbol E

in the toolbar. An example of a note tagged to a test is shown below.

?6 Doctor Analysis & - Samples [Demo Mode]
File Edit Help

Hierarchy

4 Acclaim Shipping
4 [m] MT. Hillary
4 [V] Aux1
[v] 02/12/17 14:39 & 502.0 468.3
[¥] 01/02/17 09:54 893.5 474.7
25/12/16 15:42 895.3 4727
[ Aux 2
[ Aux 3

12

Once a note is added, you can click on the yellow note symbol to edit as
required. To delete a note, simply select the note and delete all the text —
the note symbol will then disappear.

5.5 Graph Display

An example of a graph display with the cursor histogram panel is shown
below. Graph mode is selected via the Graph tab.

To Decter Az & - Samples [Demo Mede] - a
Be [ Helo

a8 [@ EEEH - alaalala]

Graph | Table | BarGraph | Engine Report]| ShopTesl | Dignosis |

Aux 1 Yanmas BNIBAL-UV: 02/12/17 14:35 (902.0 RPM 458.3 kw) e By: |Test dute
yiP: 603 Show By | Ol ceder
ang: 7.3
ezt
AT 1438
«1 179 W
«2 1o
LERETE |
s a5
.5 s
*E 1752
Hoverage 17.7

Deg 716
Avtrage 17,7 Bar

Range 1.5 ar

Percertage Difference £33 %

I
1
1
I
1
1
I
1
0
I
1
1
|
1
1
I
'
1
I
1
1
I
1
1
I
|
|
I
|
|
I
|
|
I
|
|
I
'
|
I
|
|
'
|
|
|
T
714

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
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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 you to define your
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 currently
displayed immediately or define the parameters manually. Click on Z1, Z2 or
Z3 in the Store as: panel. Zooms can be reset here also.

Te Define Zooms >
Pressure (Bar) Crank angle (deg)
Min: B0 Max: 120 Min: -10  Max: 10
Pressure deriv. (Bar/deg) Volume (Normalised)
Min: -1 Max: | 1 Min: O Max: 1
Fuel pressure (Bar) Vibration (G)
Min: O Max: 10 Min: O Max: 10
Store as: Reset:

@@ @ @ = @

[ OK |[ Cancel H Apply |

In the main display screen, autozoom

&

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.

T Dioctor Anshyvis - Samgles [Demo Mede]

ag2=@IENFL lakaalaa

Gragh | Table | BarGraph | Engine Report] ShopTrial | Disgmosis

120
'.|:|n__l
3000
200 %

00 e

700

B0 e ——————————— by

Crank Angle |degree]
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5.6

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. You can
also select a desired cursor position by typing the value into the Deg: field in
the right pane, followed by Enter.

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
positions.

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

e Manipulate zooms (define, select, and save a zoom as one of your
three favourites)

e Increase or decrease the smoothing of the curves as described below

e Add or remove valve timing markers (these markers can be included
in engine details)

e Add or remove the ignition point red markers
e Add or remove extrapolated curves

e Adjust the line thickness of the graph traces.

Smoothing

A smoothing feature has been included to remove oscillations that appear in
certain traces. These oscillations occur due to acoustic resonance in the
indicator valves of the engine. They are not representative of the actual
pressure in the cylinder and therefore should be removed.

When smoothing is selected, a popup window appears as shown in the
screen shot below.
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B Y oy ——

Graph | Table | BarGraph |Engine Report| Prop Curve
Main Hyundai MAN BRW 9590ME-C10-2: 06/06/16 15:46 [72.7 RPM 33967 kw)
g CylP: 148.2
Ang: 155
1600 [
Smaathing Level
@ None
Lorw
Medium
1 High
4 14004 | ests 1o be updated
E @ Thiste tests and all new teats
i These tests, pravious ests, snd sl new ey
9 These tests only
i " S =
tee | oom || concel || apply | 5
1300
E:
100.0 -
80.0 o
500 T T = T T s 1
0 -0 10 10 o L] 0
Crank Angle (degree)

This trace shows an example of an engine exhibiting resonance. Smoothing
can be selected to be none (as above), low, medium or high levels.

The following screen shot shows the same trace as above with a medium
level of smoothing applied.

Graph | Table | BarGraph | Engine Report| Prop Curve
Main Myundal MAN BEW 9590ME-C10-2: 06/06/16 15:46 (72.7 RPM 33986 kw)
il CyiP 1145
Ang: BT

160.0 s

smaathing Level

Nons:

Low

& Medium

High
1400 | .| Tests to be updated

& These tests and all new tests

These tests, previous tests, and all new tes

These tests anly
«| o [cama | oo i
12000 —
i
100.0
800 —
€0 — 1

30 <20 10 10 20 30 0
Crank Anghe (degree)
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The software recalculates the pressure values and peak pressures are usually
reduced by a small amount. They are more accurate as without smoothing
the peak of the resonance is recorded whereas with smoothing the mid-point
of oscillations will be recorded.

When the appropriate level of smoothing is applied it is important to select
which traces require the smoothing applied. This is done on the lower half of
the popup window. The three options are:

e The tests currently displayed and all new tests

e The tests currently displayed, previous tests and all new tests (with
this selection, all existing tests for this engine are automatically
recalculated)

e The tests currently displayed only.

Note that, when an engine is created, the default smoothing is set to Low.

Table Display of Scalar Values

The Table display contains a number of selectable engine parameters known
as scalars together with their values. An example of a Table display is shown
below.

Wa Boctir Ansbpus § - Samples [Dema Mede]
Bl Edn beip

=|RAR> \.Jl" variance: Percest
D853 aé) cybnder
Hierarchy RPM kW Graph | Toble | BarGraph | Engine Report] shop Trial seaTrial | PropCurve | Disgnests
4 Acelaim Shigping M. Hallary - Main 6850 ME

 [@ M Hillary
220017 0909

@1 82 83 B 85 #6 a Wwe Toul
1170 117.0 1168 1169 1172 1170 117.0 0325

V4 1.80

1185 €787 144 146 148 145 151 140 145 756
o e 1054 1069 1067 1056 1109 1027 1064 770 6383
162 6360

1103 1149 1147 1161 1163 1139 1148 260
4 Contuiner Ship Operator

# ] Comainer Ship 1
Aahiary 1

911 512 890 S09 BA4 S0 05 361
213 16 57 151 M9 N7 M4 1M
144 146 145 140 140 137 142 &M

MAT. Hillary - Main
Desewctall JReM Ww  [3[z[a[a[s]e
s oo (1170 sus  @leelelele

GRS 9.5 634 647 7Ll 667 651 783
4 LY 180 L7 140 150 L&D 138 15.36
767
183
1155 1170 1170 14 1S 1163 1374 26D

917 959 906 926 910 S1E 521 361
18 N2 64 58 TS 43 150 188
3229 3307 3405 Jid3 B4E1 1T 3WT 962
w1
#52.9
2ee8
3450 3530 3630 FI60 3690 IS0 IS0 0¥
e
12500
5o
6.0
750
2440
760
#50 850 850 850 850 S50 §0 0
5.0
610 &40 £40 SN0 SR E20 &30 347

'\\\\\\\\\\\\i\

5
o964
Deseiect all tesss 44000

Lower Calorific Vilue (/]

There are three types of entry on a table, namely
e Direct measurement from Doctor instrument (eg. RPM or Pmax)
e Calculated measurement from Doctor (eg. power or MIP)

e Manually entered scalar (eg. exhaust gas temperature)
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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 4 next to it.
Simply click on the appropriate field and type in the value followed by ENTER
on your keyboard. Manually entered values are shown in italics.

The order in which scalars appear in the table can be changed by simply
clicking and holding on a scalar and dragging it to the desired position.

There are certain scalars which are entered automatically but can be edited if

required. One example is ignition angle. Once again, a pencil symbol 4 will
appear next to it.

You can add parameters to the table by clicking on the Choose scalars button
at the bottom of the table (you may have to scroll down if there are a large
number of scalars selected).

FO Temp (°C) 55.0

Fuel Pump Index 62.0 64.0 64.0 63.0 63.0 620 63.0 3.17
FO Flow (m¥hr)
FO 5G (g/cm?)

Lower Calorific Value (ki/kg)

115
0.964
44000

1020

LA YA N UL WA

Barom (mb)

iChoose scalars]

Deselect all tests

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.

Te Choose Scalars - m| ¥
Scalar -
Engine (RPM) Used in shep/sea trial 3
Pscav (bar) Required by ISO PScav
¥ MIP (bar)
Indicated Power (kW)
Pmax (bar) Required by ISQ Pmax
Pcomp (bar) Required by ISQ Pcomp
Pdiff (bar)
Angle of Pmax (°)
[¥] % MCR (%)
Ignition Angle (°)
SFC (g/kWhr) Required IS0 SFC
IS0 PScav (bar)
1SO Prnax (bar) Requirad by 150 =
1 >
[ QK | [ Cancel | [ Apply
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5.8

If a scalar appears ticked but greyed out in the Choose Scalars box, then it is
required as part of a calculation elsewhere and cannot be deselected. The
reason is given next to the scalar in question.

The order of scalars in the Choose Scalars box is as per the table. Scalars that
are not selected and are available for selection are then shown in
alphabetical order.

Scalars can be “ISO Normalised” to take account of the differing ambient
conditions that an engine might be operating in in different parts of the
world. 1SO normalised scalars have the letters /SO in front of the text. Refer
to the next section for a discussion on ISO normalised scalars.

ISO Normalisation

ISO normalisation to ambient conditions is desirable when comparing
measurements taken at different times to facilitate reliable comparisons. The
Doctor program makes available certain scalars where the 1ISO normalisation
calculations will be made automatically by the program as long as

1. ISO normalisation is selected in the engine geometry window. The
method used can be selected as MAN B&W or Wartsila/Sulzer
standard.

Te Engine (M.T. Hillary - Main) X

Geometry | DK-20 settings

General Information

Engine name: Main

Engine model: 6550 MC

Engine type: Two Stroke Bore: 300.00 mm

Cylinder -

configuration: Inline Stroke: 1510.00 mm

Number of Con rod

cylinders: Z length: 219000 o
— MCR: 8580 kw
Firing order |

1-5-3-4-2-6 RPM at MCR: 127.0 RPM

Lgsses at MCR: 7.0 g

IS0 normalisation: | MAN B&W v|

Max rated

indicated power: 2 =

[ Valve timing | | Choose scalars | [ Shop trial | [ Sea trial

= [ OK |[ Cancel |[ Apply |

2. The non-normalised values for the scalar are entered.

3. Certain additional essential scalar values used in the normalisation
formulae are manually entered in the table view for each
measurement.
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For MAN B&W normalisation the ambient values required are (values for up
to four turbochargers can be selected):

e T/C1In(°C): the ambient turbocharger air inlet temperature.

e T/C 1 Air Cool WC In (°C): the cooling water inlet temperature to
the air cooler.

For Wartsila/Sulzer normalisation the ambient values required are:
e T/C1In(°C): the ambient turbocharger air inlet temperature.

e T/C 1 Tscav Aft. Cooler: the ambient scavenge air pressure after
cooler.

e Barom (mb): atmospheric pressure

Enter values for the number of turbochargers on the engine. These required
scalars are automatically included in the scalar table when ISO normalisation
is selected as shown in the Choose Scalars window below.

?6 Choose Scalars — O X

Scalar
[ 150 SFC (g/kWhr)

[¥ 1s0T/C1EXhIn (°C) =
[¥] 150T/C 1 Exh Out (°C)

Texh (°C) Required by IS0 Texh

Torgue Meter Shaft Power (kW) Used in shop/sea trial

T/C 1 (RPM) Used in shop/sea trial

T/C1In (°C) Required by IS0 normalisation
T/C 1 Air Cool WC In {*C) Regquired by 1SO normalisation
T/C1ExhIn (°C) Required by ISO T/C 1 Exh In
T/C 1 Exh Qut (°C) Required by ISO T/C 1 Exh Qut

Engine Cool WC In (°C)
Cyl Jacket WC Out (°C)
FO Temp (°C) Reguired by SFC

n b

Custom scalars... |

[ OK H Cancel H Apply |

If no ISO normalisation is required then select None in the engine geometry
window and do not select any ISO normalised values.

If ISO normalised values are required but are calculated manually then select
None in the engine geometry window, then select the ISO values as scalars. In
this case, the values required for the MAN/Wartsila formulae need not be
entered in the program and manually calculated values can be entered in the
scalar table view.
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5.9

For Shop/Sea trial comparisons ISO normalised or non-ISO normalised values
can be selected as desired.

The scalars available for automatic ISO normalisation are:
ISO Pcomp (bar)

ISO Pdiff (bar)

ISO Pfire (bar)

ISO Pmax (bar)

ISO Pscav (bar)

ISP Ptdc (bar)

ISO SFC (g/kWhr)). Note ISO SFC calculation requires Lower Calorific Value of
the FO to be entered in addition to others.

ISO T/Cy ExhIn (°C) (Where y = 1-4)
ISO T/Cy Exh Out (°C) (Where y = 1-4)
ISOT/Cy In (°C) (Wherey = 1-4)

ISO T/Cy Out (°C) (Where y = 1-4)

ISO Texh (°C)

Specific Fuel Consumption (SFC)

SFC can be automatically calculated by the program in the same way as ISO
normalised values. It can also be entered manually if preferred by selecting
the scalar Manual SFC (g/kWhr)

If calculated by the program then the following scalar values are required:
FO Flow (m3/hr)

FO SG (g/cm?3)

FO Temp (°C)

Please note that if ISO normalised SFC is selected then the additional scalar of
Lower Calorific Value (kJ/kg) will automatically be selected and manual values
must also be entered.
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5.10 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.

P Doctoe Anslyse § - Samples [Demo Mode]

fle  fo
o8| & .;_\Er.i: Group by vl ores - |
Hierarchy [T |Engine Repon| ShopTrist | SeaTrisl | PropCurve | Dingnosis |
PR —
o ] T, Hilary ) _ _
et 1irg - Unpra B - Pocrs (et 114 It o ()
2 1172 M 150 Man 1506 Max
Ay 10 Mokg 180 180 Aoy 1064 = 1062 fog
1168 Mtn 180 M 1027 M
+ W an @ |
230317 1233 183 6787 b B I B I R ot 7458
| 23/01/17 00 1o e 2017 T 2000 T 0908
25/12/16 0822 162 6360 et ) fcomp o) __dagleciPmm)
+ Container Ship Dperator 924 T
« Clconcaer s 31 o | ol e
ey Ehg %05 05 g 2 = {riyes
—— 13 B0Mn -' 37 Wi
sl — 1 -
MT iy - M IENENE ¥ & 58
Detlect ol RPM kW 1[2[s]a]s]s TWOINT 0000 BT 0000
T o 1170 63 (@[S[8[e[e[e e .
. 150 M 13 M
2 g 158 158 dug 143 183 g
- ey breyred
= B I
o7 0909
50 T 06)
4 et
18 M 3461 Max
ik 0 naz n 107 Ag
1155 ktn 3543 M
a1 e
RTS8 2T 0908
50 9C i BOTE 1 behinrE) 150 1 xh 0wt £} Tosh ()
" 820 w49 m
" 515 Mas 2448 M [} 360 M
e Rihg 9 BIay 2048 Wiag 330 530 Ay
w 150 v 360
Wy s e L I I R BS54 58
20017 e 2OVTT 0009 2RINT 908 2T 09w
Joooue i e Powee ) T 180G T 1 e o
agd e ete Suh "V 12500 St e * s 1 E L.
6298 Mae 12500 M 370 Mux 350 M
m Miag 1250 12500 g o 1 dug 30 140 g
298 Min 12500 M 30MA i 350 Wi
Desedect all tests D I N b 5 T T I e - T4 6

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.

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

5.11 Engine Reports

The Doctor software automatically creates standard engine performance
reports whose format can be customised to meet company standards. Refer
to Chapter 7 for an explanation of how to set up and generate engine reports.
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5.12 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.

BeM oW N Gragh | Table | Bar Graph | Engine Report| ShepTrisl | seaTrial | PropCurve | Oiagnosis |

MLT. Hallary - Wi 6550 M - 22/01/17 %09 | Pried repscrt | |Print report with graphs
RPM: 1170 - KW : 6383 - Percentage Load: 63.%
> @ validity Test
Compression Comparison at 0.0°
905 Bae
16%
riotion s higher than ideal. The kowest is Cylinder 1

189 6747
unn 6283

> @ Preignimen
R s
» @ Spresd of Flame

AT, Hllary - Main
| Dewectall [RPM kW [a]afaa]s[s] i AW
oy oo 1270 6383 @[e[e[e[e[e ) .
[o[ole]e] Power Variation 7%
Highet Cylinder 5
Lewest Cylinger &
Power baionce can be improved, however any Cyinder problems should be resolved frit

Pewer Balance

Shop Trial Compartisn

Limit: £157.26, Volwe: 6298.00

@ ¥ other volues ore within oooeptible bmits o the trial doto volues.

Désclaimer: Whils avery sffort bus bees masde to previde accursts reusit, icon Resaarch Lid. i not abls e the consequesce of arry actions taken baned on sy dlagnosts wisthar sstomatically or manually peodeced from Doctor
Deseiect all tests nesults, Automated analysts uses algorthms that can give alse Inberpretation on occasions. The results from automated diagnostics shosld abways be checiord by other means befone any action b 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 condensed report (ie. the summary page) or a full report with
graphical backup can be printed in pdf format using the Print report and Print
report with graphs buttons.

A window is available to add notes 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
measurements taken with the indicator valve closed, faulty indicator valves,
clogged indicator passageways, and a variety of other conditions that can
affect the accuracy of results. The diagnostic routines will identify most
guestionable 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
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5.13

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 a logbook of the tests
in question 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 application automatically
identifies ignition points but the algorithm can occasionally fail to find 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
application may identify ignition incorrectly, and in these cases, you should
manually alter the value that the system has generated in the Table view.
Double click on the entry in the table and a new value can be entered as
shown below. Contact doctor@iconresearch.co.uk for more information on
manual identification of ignition points.

T Doctor Analysis & - Samples [Demo Mode]
File Edit Help

[ﬁjﬂ E ‘; '; H E‘ Cylindervananoe:@
Hierarchy RPM kW * ‘ Graph‘ Table Bar Graph |Engine Report| Shop Trial Sea Trial Prop Curve Diagnosis
4 Acclaim Shipping M.T. Hillary - Main 6550 MC
4 [m] MT. Hillary |
A E 22/01/17 09:09
Aux 2 o1 @2 ®3 @94 @5 @6 Av % Var Total
Aux3 Engine (RPM] 117.0 117.0 116.8 1169 117.2 117.0 117.0 0.325
4 [W] Main & Pscav (bar) V' d 180
[22/02/17 12:23 1185 6787 MIP (bar) 144 146 146 145 151 140 145 7.56
[¥22/01/17 09:09 117.0 6382 _
Indicated Power [kw) 1054 1069 1067 1056 1108 1027 1064 7.70 6383
[125/12/16 03:22 1162 6360
Pmax (bar) 113.3 1149 1147 1161 1163 113.9 1148 2.60
4 Container Ship Operator b
P " — Pcomp (bar) S11 922 890 909 894 5902 905 3.61
P Pdiff (bar) 222 226 257 251 269 237 244 191
. Angle of Pmax °) 144 146 145 140 140 137 142 634
M. Hillary - Main % MCR (%) 68.6 69.5 694 687 721 667 692 7.83
Deselectall |RPM  kw 12[5]2]5]6) Ignition Angle () # 150 180 170 140 150 160 158 2526
22/01/17 09:08 |117.0 6383 |@|@[e[e[e[e] SEC (g/kwhr) o
1SO PScav (bar) 183
; 150 Pmax {bar) 1155 1171 117.0 1184 1186 1162 117.1 2.60
150 Pcomp (bar) 927 939 306 926 910 918 921 361
1SO Pdiff (bar) 228 232 264 258 275 243 250 189

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.

Shop/Sea Trial

The Doctor V6 software offers a means to quickly and easily compare key
parameters of your engine’s 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 compare performance trends of your engines against
one or more known reference tests.
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The original shop/sea trial data (or data from a reference test) must be
entered for each engine. This is the data that new tests will be compared
against.

Icon Research offers a setup service for shop and sea trial whereby the
customer provides the scalars 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 scalars 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 lcon Research provides a standard Excel spreadsheet
with a number of default scalars. It is possible to select your own scalars and
add them to the form.

ISO normalisation, either using formulae from MAN or Wartsila, can be
selected. This is described in section 5.8.

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

If required, contact Icon Research for a copy of the spreadsheet that should
be completed for a shop/sea trial setup.

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 buttons 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:
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T Engine (M.T. Hillary - Aux 1) %
Geometry | DK-20 settings
General Information
Engine name: Aux 1
Engine model: Yanmar 6N13AL-UV
Engine type: Four Stroke Bore: 130.00 mim
Cylinder -
configuration: Inline Stroke: 280.00 mm
Number of Con rod
cylinders: 6 length: 200.00 mm
- MCR: 550.0 kW
Firing erder
Lo it RPM at MCR: 900.0 RPM
IS0 normalisation: | Mone *| Losses at MCR: 12.5 %
Ma.x il 628.6 kw
indicated power:
[ Valve timing l [ Choose scalars l [ shoptrial | [ 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 Shop Trial. This brings up the Shop
Trial Setup Screen as below. It may be necessary to enter the password to
enable editing.

Te Shop Trial Setup
Shop trial setup

%Lload ~| 60 65 70 75 80 85 S0 95 100 105 Hi Alarm Hi Alert Lo Alert Lo Alarm
Choose scalars
OK Cancel

% or Units

The setup procedure is as follows:

1. First, using the drop-down, select whether you wish the x-axis of the graph
to be %Load or RPM. In our example, we have selected %Load
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2. Next, define the % load points at which tests have been carried out. To do
this, right click on a load point in the top row at which point you can edit, add
or remove a % load point, as shown below.

R [QQaiaa

RPM kW ¢

Show By: |Gy eeder

o% Cancel

3. You are now ready to select the scalars that you wish to enter shop trial
data for. To do this, click Choose scalars as in the screen below. Select the
scalars that you wish to measure, then click Apply and then OK. Note that
you can add and remove scalars at any time by checking and unchecking the
corresponding tick boxes under Choose Scalars. The scalars you have
selected will now appear in the shop trial setup chart and you can enter the
data for each load point. For each scalar and at each %Load point, enter the
shop trial value. Then enter the alert and alarm limits that you wish to set.

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
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.

Where appropriate I1ISO 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 Pmax).

In our example, we have selected Pmax as a scalar and entered shop trial
data and % alert/alarm limits to produce the chart below.
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Te Shop Trial Setup - O *
Shop trial setup

50 75 85 | 100 Hi Alarm Hi Alert Lo Alert Lo Alarm % or Units
Pmax(bar) # 1080 1120 1170 1260 100 % 5.00 % -5.00 % 10.0% % -

Choose scalars

Pmax vs % Load

Prax (bar)

% Load

[ OK H Cancel H Apply ]

Reviewing Shop and Sea Trial Comparisons

Each time an engine test 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 tests 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.

6+ Sarnples [Derne Mods] =]

aEREEa

Migrarchy RPM kW - N Graph | Table | BarGraph | Engine Report| ShopTrial | SeaTrisl | PropCurve | Disgnosis
# Acclaim Shipping M.T. Hillary - Main 6550 MC
+ [l ML illary ¥ -
a1 @ Highlight user seheetion
Aux 2 140 — @ 2oy 1223
A3 R @ 20117 0908
- M @ 130 Eee— o @ 251316 09:22
] 22/03/17 12:33 1183 6787 . T . —
- 3 10 . . —
7] 22/00/17 €909 1170 6383 H - -
[ asf1a16 ovizz 1162 6360 = L ——— — |
4 Container Ship Gptrator T —
(] Cemtainer Ship 1
Auiliaey 1 . Ll
MAT, Hallary - Main 5 ;O ;u “‘,. :0 |e‘n
Deselectall [RPM kW slafaf4]s]e
TN LD (118 6787 L=
2 0 1170 6383 =
257136 0812 (1163 6360 ||@) Highlight user selection
e LHUHLF 1223
1 = [ 230117 0508
s - @ 15/12/16 09:22
= i e — . S — —
i o ) S 1
] = )
e e -
T T T T |
0 &0 70 80 50 100
% Load
135
Bl [ Mighlght user selection
135 — OT 12:23
1o @ 2201117 0508
3 . @ 15/12/16 09:22
125 S
= 120 — - e —
2 s - ——
% 0 — R —
£ o5 —
100 — —
Deselect all tests =]
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5.14

The panel on the right shows the deviation of a test compared with alert and
alarm limits. A yellow circle means that the alert level has been exceeded
and a red circle means that an alarm level has been exceeded. Clicking on a
test in the right panel changes the corresponding black dot on the chart to
blue to highlight the test.

You can also limit the number of tests to the most recent ones using the
Highlight user selection dropdown in the top right corner.

Propeller Curves

The application provides a standard propeller curve chart which plots % MCR
against % RPM @ MCR. It is essential that the value of RPM at MCR is
included in the Engine Details form (right click on the engine in the hierarchy
— refer to section 6.8 for details). 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. Selected 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.

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 application.
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The propeller curve requires “shaft” or “effective” power values. As the
Doctor system measures indicated power (ie. the power from the cylinders)
an estimate of shaft power is calculated and used for propeller curve analysis.
This is selected using the button labelled Use Derived Shaft Power in the top
right of the screen. |If a value of shaft power is available from another
instrument and the scalar Torque Meter Shaft Power has been selected and
the value entered in the Table (refer to section 5.7), then that value can be
used by selecting Use Torque Meter Shaft Power.

You can also limit the number of tests to the most recent ones using the
Highlight user selection dropdown in the top right corner.

5-23



Chapter 5 — Analysis

5-24



Chapter 6 — Setting Up Your System

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 previous version 5.x
program 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

To import a logbook, select the Import button | “# . You will be presented
with the following screen:

T Select Logbook File or 5,10 Database to Import X
&« v A » ThisPC » 05(C) » logbooks v | O Search logbooks »
Organize « New folder ==~ [N 0

~
[T This PC ~ Mame Date modified Type Size

[ Desktop ?6 samples.ilb 26-Apr-17 10:46 AM  lcon Doctor Analy... 843 KB
=| Documents
4 Downleads
J’! Music
| Pictures
m Videos
w05 (C) v

File name: | samples.ilb V‘ lcon Logbooks Files Lilb, .idb) ( ~
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Browse to the appropriate location, select the logbook that you wish to

import (.ilb file), and click Open.

You will now see a screen similar to the one below:

Ts Import Logbook - Created by Doctorfnalysis-6.3....

- O

*

Logbook contents
4 Acclaim Shipping
4 M.T. Hillary
4 Auxl
02/12/17 14:39
01/02/17 09:54
25/12/16 15:42
4 Aux 2
02/12/17 14:15
01/02/17 12:17
25/12/16 13:20
4 Aux3

NIMIMT 1819

Status

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

Bt im hisrarcker

m

o m .

Loghook comments:

Drag items to hierarchy, or use Import all.

» Advanced

Import all | [ 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, click 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.

Also note that when the Update the engine ... logbook option is selected,
there is no change to existing tests unless a recalculation is carried out.
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Té Import Logbook - Created by DoctorAnalysis-6.3... — O x
Logbook contents Status &
4 pcclaim Shipping Mot in hierarchy
4 MT. Hillary Mot in hierarchy 3
4 puxl Mot in hierarchy
02/12/17 14:39 Not in hierarchy
01/02/17 09:54 Mot in hierarchy
25/12/16 15:42 Not in hierarchy
4 Aux?2 Mot in hierarchy }
) | Lt U T B I I 0~ = Bl e I.-.=,—.——..—.—|l-.-;

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 | [ Close

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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T Doctor Analysis & - ZACURRENT RELEASES\Manuals\Doctor\Libraries\|con Dema Library 07-03-17.id
File Edit Help

TN ERCT JQT
Hierarchy RPM kW  Df Graph Tablel Bar Grag

4 Acclaim Shipping
4 [m] M. Hillary
a auxl 8
[¥] 02/12/17 14:39 902.0 468.3
[v] 01/02/17 09:54 893.5 4747
[w] 25/12/16 15:42 895.3 472.7
[ Aux2
[]Aux3
Main £

120.0 —

m »

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.

6.4 Importing Version 5 Logbooks

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

L
-
To import a version 5 database (.idb) click the Import button. \_“'

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

You will be presented with the Upgrade Database screen:

TIE- Upgrade Database e

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

Cancel |[ Upgrade

Click Upgrade. You will see the following message:

The database was successfully upgraded. However, all engines’ MCRs will need
checking. In version 5.10, they were stored as Maximum Rated Indicated Power, in
version 6, they are stored as Maximum Rated Shaft Power (commonly abbreviated
to MCR: Maximurmn Continuous Rating). Please verify each engine's MCR value
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6.5

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 click Close.

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

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).

i

Click the Export Logbook icon. \l‘ You will then be asked to Create Logbook
For Export. If you have the Auto export enabled tick box selected, the
dialogue box will contain all data that has not yet been exported. Otherwise
the dialogue box will be empty and you can drag over the tests that you
require. Data can be removed by right clicking on it and removing it. Or it can
be added to by dragging more data from the hierarchy window. In the
example below, data for the Main Engine on the MT Hillary has been selected.

'_-:,‘5 Doctor Analysis & - Z\CURRENT RELEASES\Manuals\Doctor\Librariesilcon Demo Library 07-02-17.idl
Eile Edit Help

- — _:‘—_\11./1 e
TEIPEEE " I

Hierarchy RPM kW D
4 Acclaim Shipping 4 Acclaim Shipping

4 [¢]MT. Hillary 4 T Hillary ) MC: 22/02/17 12:23 (118.9RP

Auxl §& 4 Main
Aux 2 22/02/17 12:23
Aux 3 22/01/17 09:09

4 [v] Main & 25/12/16 09:22
22/02/17 12:23 118.9 6787

22/01/17 09:09 117.0 6383
25/12/16 09:22 116.2 6360

Logbook contents Sea Trial Prop Curve

Logbook comments:
m

M.T. Hillary - Main

Deselectall |[RPM  kw 1/2]3]4]5]6 This dialog has been pre-populated with all data that have not yet been
22/02/17 1223 |1189 6787 |@|@|@|e|e|e exported. You can also drag extra items from hierarchy, remove them by

22/01/17 03:08 |117.0 6383 right clicking them or use Select by date. [select by date...|
25/12/16 09:22 |116.2 6360

V| Auto export enabled

i l Save Hsaveandemail H Cancel ‘

- | \

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.

Hint: If there is a lot of data in the Logbook Contents window, you can unclick
the Auto export enabled tick box to clear the contents, and then select the
tests you wish.
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?6 Select Name For Logbook File X
« - 4 » ThisPC » 05(C:) » logbooks v | @ | Searchlogbooks P
Organize = Mew folder == - o
[ Desktop ~ Mame Date modified Type Size
] Documents T samples.ilb 26-Apr-17 1046 AM  Icon Doctor Analy... 843 KB
* Downloads
J‘) Music
&= Pictures
m Videos
> fhw OS5 (C) w
File name: | Acclaim Shipping - M.T. Hillary - Main - 20170426.ilb v
Save as type: |lcon Logbook (ilb) (*.ilb) A

A Hide Folders 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.

Te Copy test data to file X
“ v » ThisPC » O5(C) » DoctorVé v O Search Doctor V6 yel
Organize « New folder S (7]

[ Desktop 2 MName - Date medified Type Size

|=| Documents
; Downloads
J‘! Music

Mo iterns match your search.

=/ Pictures

ﬁ Videos

5, 0S(C)

W

File name: | M.T. Hillary_Main_22-02-2017 12-23-16.csv w

Save as type: |CSV files (.esv) (*.csv) -

» Hide Folders Cancel
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6.7

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 application. Click on File in the top menu bar, as shown
below:

.

nalysis 6 - Z\CURRENT RELEASES\Manuals\DoctoriLibraries\lcon Demo Library 07-03-17.idl

Edit He
i 1 L jalajajala

New...

Open.., Ctrl+0
RPM kw DY Graph | Table Bar Graph Engine Report
Print Ctrl+P
Edit 20000 —
180.0__
160.0 —
Mﬂ.n__
Now click New. If you have not already unlocked your software, the

following screen will appear:

T Enter Default Password >

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

Password

Default password:  eessse

Create new library |[ Close

6-7



Chapter 6 — Setting Up Your System
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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:

S S——

1 T »
Crank Angle [degresi

In the Hierarchy panel, right-click My Operator and click Edit. You will need to
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 as shown below. You can add further
vessels by right-clicking on the operator name and selecting Add ship.

Mo Dostor Analysis 6 - Cilogbocks)jetest i
Ee Edit Help
HEIPRE
Hicrarchy RPM kW D
4 Accluen Shipping
LT, Hillary

mu-.f*l ..-L@'J(

1400
12000 |

o 100.0—

Inputting Engine Data

Right-click on the name of your vessel and click Add Engine. You will see the
following screen which is opened under the Geometry tab.
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%

File Edit Help

L _F (] ‘
HIEBERE0 WKL QAR
Hierarchy RPM kw DY Graph ‘ Table Bar Graph Engine Report Diagnosis
4 Acclaim Shipping
LI M. Hillary 000 No measurements selected
S |
Te Engine (M.T. Hillary - ) %
Geometry | DK-20 settings
General Information
Engine name: =
Engine model:
®) 2 Stroke
Engine type: ©) 4 Stroke Bore: * mm
4 Cylinder @ Inine Soafs N mm
1 = configuration: ov 2.5
Number of Con rod "
cylinders: * length: mm
3 * kw
Firing order | MCR
RPM at MCR: RPM
1SO normalisation: | None v| tossesatmcr: 7 %
Max rated
indicated power: [0
[ Valve timing ‘ [ Choose scalars | l Shop trial | l Sea trial
E [ OK H Cancel H Apply ‘

| 60.0 i

All items marked with a red asterisk * must be entered, otherwise the engine
parameters cannot be uploaded to the DK-20 instrument. 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.
Note that this dimension is from the centre bearing to centre bearing.

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
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be turned off by selecting None. In order for ISO normalisation or SFC
calculations to be carried out, a number of scalar values used in the
calculations must be entered. These are identified in the scalar list. Refer to
sections 5.8 and 5.9 for further details.

Te Choose Scalars — O x
Scalar
Engine (RPM) Used in shop/sea trial 2
Pscav (bar) Required by 150 PScav
MIP (bar)

[l

Indicated Power (kW)

Pmax (bar) Required by 150 Pmax
Pcomp (bar) Required by 150 Pcomp
Pdiff (bar)

=

Angle of Pmax (°)

€l

% MCR (%)

€

Ignition Angle (°}
SFC (g/kwhr) Required 1SO SFC

<l

ISO PScav (bar)
I1SO Pmax (bar) Required by IS0

m 2

Custom scalars... |

[ 0K |[ Cancel |[ Apply |

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

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.

?6 Vahve Timings — O =
Inlet Opens: degrees before BDC
Inlet Closes: degrees after BDC
Exhaust Opens: degrees before BDC
Exhaust Closes: degrees after BDC
Spill Valve Closes: degrees before TDC
Fuel Injection Starts: Bar
[ OK | [ Cancel |

The valve markers may be selected/deselected when viewing engine traces by
right clicking on the graph display.
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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.

Te Choose Scalars - O %

Scalar
Engine (RPM)

[

Pscav (bar)

MIP (bar)
Indicated Power (kW)
Pmax (bar)
Angle of Pmax (°)
% MCR (%)
Ignition Angle ()
Pcomp (bar)
Pdiff (bar)

Fuel Pump Index
Texh (°C)

T/C 1 (RPM)

T EE NN RN

m

Custom scalars... |

[ OK H Cancel |[ Apply

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)

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 section 5.13 for
details.
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6.9

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.

Te Engine (My Ship -) x
DK-20 settings
DK-20 unit settings )
@ &y Brass, By~ GiTHE ek
e — offset
) Cyl. + Fuel Press.
All
Cyl. sensitivity: 2000 my/Bar
Set all |

Scav Pressure: 2.0 Bar
Averages: 20
Pickups: Dual v|

E‘ OK | [ Cancel | [ 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)

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.
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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 a test in the hierarchy that has been made on the engine
in question 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.

6.10 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 click Copy.

Right click on the name of the ship then click 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:

E] Jajajajaja)

1200

1000

500

Desebect 4B ity
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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.

Te Doctor Analysis 6 - C:\Doctor V6\Example.id|
File Edit Help

0|s[2[3[=]a] L jaJalajala)

Hierarchy RPM kW Dl Graph | Table | BarGraph

Engine Report Diagnosis

4 Acclaim Shipping
4 []mT. Hillary
[ Aux1
[ Aux2
[ Aux3
[] main

No

1400

?

%

Status: | Connected

All Tests

DK-20 Hierarchy Status
Acclaim shipping

Updated
Updated
Updated
Updated

Drag items to and from main hierarchy

Delete downloaded testsl
| =00
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Chapter 7 — Engine Reports

7.1

Introduction to Engine Reports

The Doctor application automatically creates standard engine performance
reports whose format can be customised to meet company standards. An
example report produced by the software is shown below.

SERVICE DATA [ENgine Type: Name of vessel: MT. Hillary
Engine Builder: Engine No.: |Vard:
Layout kW: 8580 Layout RPM: |S\gn. TestNo.
Turbocharger(s) No. of TC: Serial No. No. of Cyi. 6 |Bore: 500|S|roke: 1910
Make: Type: Cylinder Constant (kW bar): |Mean Friction. Press., bar:
Max RPM: Max Temp., °C: Lubrication Oil System (Tick box)
Compr. Slip Factor: Compr. Diam., m Internal External from M. External from
T specification: E. System Gravity Tank
Observation No:
Fuel Oil Viscosity before Engine: 690 cst Temp: 95 °C Brand Type
Bunker Station: Cylinder Oil
Oil Brand: Heat value, kcallkg: 44000 Circulating Oil
Densityat 15 °C: 690.00 Sulphur, %: 2.50 Turbo Oil
Testbate Load Proseure Engine Total Running Governor index :52?.3 Cont
RPM Hours
(dd:mm:yy hh:mm) % mbar bar bar
22-Jan-17 09:09 68.6 1020 117.0 10502.0
Shaft Power IF:;:Ixearted Coﬁfsfiernu;:on 1SO conversion Displacement Draﬂ;cge, m Logz1K20t5 Wind Spse:! [;rs((): Cours;[))\rec‘ °
kW kW g/kWh g/kWh Sea State Draft Aft, m Obs. Knots [wave Height Direc. Slip
6298 6383 176.70 182.10 14.5 21.6 4.0
Cylinder No. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 | Ave.
Pi, bar 1441 146 | 146 | 145 [ 151 [ 14.0 14.5
Pmax, bar 113.3 | 114.9 | 114.7 | 116.1 [ 116.3 | 113.9 114.9
Pcomp, bar 91.0 92.2 889 90.9[ 89.4[ 90.1 90.4
Indicated Power KW 1054.0{ 1069.0{ 1067.0{ 1056.0| 1109.0{ 1027.0 1063.7
Fuel Pump Index mm 62.0 | 64.0 | 64.0 | 63.0 [ 63.0 | 62.0 63.0
VIT index mm
Exhaust Gas Temp., °C 345 | 353 | 363 | 336 | 369 | 352 353.0
J C Water Outlet Temp.°C 85 85 85 85 85 85 85.0
Piston Outlet Lub.Temp.°C
Cooling Water Temperature, °C Exhaust Gas Temp., °C Exhaust Pressure Turbo Aux. Scavenge Air Pressure
Air Cooler Main Engine Turbine Receiver 1 | Turb. Outl. Charger Blower Ap Filter Ap Cooler | Receiver 1
Inlet [Outlet| Inlet | Turb. Outlet Inlet Outlet bar mmwWC RPM On/Off mmWc mmWc bar
1 1 1 1 1 1 1 1 1
36 41 [Seaw. 73.0 375 264 mmHg 12500 Axial 89 58 mmHg
2 o |Teme 2 2 2 2 2 Vibration 2 2
36 M 71.0 373 239 Receiver 2 12500 88 57 Receiver 2
3 3 3 3 3 bar 3 3 3 3 bar
34 40 72.0 370 239 12480 90 65
4 4 4 4 4 mmHg 4 4 4 4 mmHg
Ave. | Ave. Ave Ave. Ave. Ave Ave. Ave. Ave.
353 | 407 72.0 372.7 247.3 12493.3 89.0 60.0
Scavenge Air Temperature, °C Lubricating Oil Fuel Oil Pressure
TEngine .ro"oamin Inlet Blower Before Cooler After Cooler Pressure, bar Temperature, °C Temperature, °C bar
°C 1 1 1 System Oil Inlet Engine TC Inlet / TC Outlet / Before Filter
4“4 35.0 130 34 2.70 45.0 Blower end | Turb. end 7.5
2 2 2 Cooling Oil Inlet Cam 1 1 After Filter
35.0 129 33 47.0 63.0 6.0
3 3 3 Cam Shaft Oil Outlet Cam 2 2 Temperature, °C
35.0 133 34 46.0 62.0 Before Fuel Pumps
4 4 4 Turbine Oil Thrust Segment 3 3 141
46.0 62.0
Ave. Ave Ave. Cylinder Oil Consump ss:scnljﬁrﬁpfi?;nﬂe;r?; 4 4
35.0 130.7 33.7 in Ltr/ Hr KW-Hr
Ave. Ave
46.3 62.3
Remarks:

Rel. 2005-01-12)]
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7.2

Engine reports are in Excel style format which allows the layout to contain
grids, tables and surrounds to aid in the reports readability. The design of the
report layout is called a TEMPLATE.

The Doctor Analysis Software is supplied with two pre-installed templates:

Icon Main Engine Report which is intended for use with main propulsion
engines;

Icon Generator Engine Report which is a template for use with 4-stroke
generator engines.

If these are not exactly as required they may be edited to suit the customer’s
requirements, or a completely new template may be imported from a pre-
existing Excel file.

Once a new template has been designed it can be distributed to other users
who only have to copy it into their report template folder to start using it.

Generating Engine Reports

Engine reports can be generated at any time. The report relates to a single
test, so only one test can be selected when using engine reports.

With a test selected, click the Engine Report tab and select the name of the
report you wish to use from the dropdown list. The Icon supplied templates
are displayed first, with any user templates displayed below the dividing line.
Once the template has been selected the report will be displayed along with
any already known scalar values inserted.

Disctes Analyss § - Samesles [Diewwes Mede]

e[St bep

HEPBEN

Heerarchy RPM kW D J Graph [ Tabie ]—o.n Graph ] Engine Repont |—shup Trial |— Sea Trial ]—Pmpcum | DHagrosis
4 Aeelim shipgng
+ [] LT, Hillary Avadatie tempiates This te Publsh
s ] boosn Main Engine Report Template B e
aam
fan3 Toom -
o [m man @ r |
[ 22/02/17 12:33 189 67 sirvicE ara [EnEne Tres puarme of vassal ALT pmary
= 20T I3 ume 643 |E":M5~'m“ |E~Jne~c [Yard
[ 25/12/16 08:22 163 6360 Lavout v B8O Lavoul RPu fogn Fest o
Cortaines Ship Opeator o e TC st e o ot ct 8 fiers 500 [svoks RELL |
o Makn (Type yingder Constant (ki bar Jutoan Frictom rosspar
Srntins Rafsen st Afhae Soricn .
" Baas APM s Toms._ ‘C Lutricasion 04 System (Tick bax
[rEp———— leomes. gm0 facier comee D m — Evuma romu B e
Desslectall |RpM  kw  [2[3[3]a]s]e I spaciopton
T R LG 1 O 1000 [obssrvanon W
[Fust o8 Viscsasy betors Engine B0 ot Temo 8 Beang Tiee
usrhar Siatien Cyledee 0
04 Brand oot vae scamng_luanon Crnuiaing 4
Densty o113 ' 09000 | % 25 Turtio 04
Tt e Lews oo Enging Total Fusning - Setirg o
RFM Hours s
(88 mmyy hhomm) | % s [ bar
2017 B85 1020 170 10502 0 | I
Inchcated Eff. Fuel Displacement Diraf Fore, m Log Knots _[wind Speed Dorec_| Cours Divec *
Shak Power Gonsumplion
powet g uo | =zs 50 |70 =
[ W g ghan Sea State Draft AR m b5 Knats v peght [ Sip
5208 6383 178 70 182 10 1458 | 218 40 | |
Eylinder No. 1 |2 [ 3 | a s |8 |7 |8 |9 |10 |1 [12 |13 | 14|15 [16 | 17 | 18 |Ave
i, bar 144 [ 146 [ 146 | 145 | 151 | 140 | 1 | | 145
Prnax, bar 133|149 | a7 | mee 163 13y e
Peomp, bar o0 | o22| sas| so9| soal son 904
(indicated Power KW 1054.0 [1069.0 [1067 @ 1055 011109.0 {1027 .0 | | 1 1 1063 7}
[Fusel Pumg Index mm 620 | 840 | 640 | 630 | 630 | 620 80
[VIT index men 00
|Exhaust Gas Temp C 45 | 353 | 363 | 336 | 380 | 380 | | 1 1 3530
Deselect all besty B
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7.3

The engine report will have various cells highlighted with different colours of
background. These indicate how these cells may be used:

White background:

These cells contain the report titles and automatically entered scalar values
that cannot be changed by the user.

Blue background:

These cells contain scalar values that can be changed by the user. The report
will contain values for all the scalars that have been previously entered using
either the Engine Report or Table views.

Grey background:

These cells contain scalar values that can be changed by the user, but these
scalars are currently not defined for the engine that the test belongs to.
When you first enter a value for one of these cells it will automatically add
the scalar to the engine, and the cell will turn blue to indicate indicating that
the scalar is now known.

Green background:

These cells contain values and text that is not stored within the Doctor
Analysis Library. The content will be remembered for the next time that this
report template is used with a test for the same engine.

All scalar values that can be changed by the user may be entered either in the
Engine report or the Table view. The user is able to switch between these two
views as required depending on which form of data entry is easiest for them.

Just above the report is a Zoom slider bar. Dragging this left reduces the zoom
allowing the entire report to be viewed in the window, and dragging it right
increases the zoom to make it easier to enter data into a complex report
template.

Once all of the values have been entered the report is ready for publishing.
Clicking the Publish button at the top of the window will prompt for the
location and name to be used for the finished report. This is an Excel file so
can be edited by other users who may have non-doctor related content to
add.

Engine Report Templates

Creating a template as a ‘once-only’ operation and the created template can
be shared with other users. If an existing template is close to the format
required, it can be edited to generate a new template, alternatively if an
existing report is already available as an Excel file this can be imported into
the Doctor software as a new template.
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7.4

If starting a report template from scratch it may be easier and quicker to start
by first generating an Excel file containing the general layout and formatting
styles.

Note that while the report template can contain formulae for sums, averages
etc, there is no formulae editing facility within the Doctor Analysis software
so this part of the report must be performed first using Excel.

Editing a Report Template
The editing process is identical regardless on if editing an existing template or

The easiest way to create a new template is from an existing Excel file. From
the menu bar click Edit... Modify engine report templates... Import new
template from Excel and you can then select the excel file to be imported.
Note the template must be the first sheet in the Excel file.

To either make changes to one of your existing templates, or to create a new
template based on another, from the menu bar click Edit... Modify engine
report templates... Edit existing template and select the template to be
edited from the list provided. Note that the Icon supplied templates that are
listed above the dividing line cannot be changed and if selected will create a
new user template with identical content.

The report template will then be presented for editing.

Waldate

e i an snaergie ol a typical e p.mm o 4 et #nginn. 8 can b used a5 & or can publivhed in Txcel and sodied bo meet spedlic reguinesnts, N grelired customers can
hese cwm style repext {in Excel format) and can save IL a5 their owe template. P

im
| | . Selection:  ALAL
. Ergne Type piame of vessel
Siinct | Col'wideh: 47 | imgert Column | | Delgee Celumn
e Nuskdon [ngios b rard
s

Row Height: 26 in R i Riow
Lveut e e s igh sert oue

lo. of TC: sl Mo s of

Content Selection
B[O b SERVICE DATA

Make Tiee. [Crvinder Constant {pars Mgan Fricton. Frass.. bar

Ma RPM uzx. Temp. " Lubrication 04 Siystem Tk Bax)

e, BN S I (S — al Exteral from M. Extormal from
b E System Geanty Tark

|bservation No:

T ——— - - B | rang Tune

Cyindar O

Circutating O
Turbo O

|||||||

Eff, Fuel
[
Consumptian 50 comversion

[ ]
lmnu-nnlunmnm 17

Drat Fore.m_| Log nots s spae_ one | com e

Cylindar No.
Pi, bar
Prii, bar

II“Anul lz‘ |u|x.

Hertzontal algnment: | Center

Vertieal akgnment: | Middle

The layout of the editor is as follows:

The top contains the Template Header, this has descriptive information about
the template along with action buttons for managing it.

Under the template header is a Zoom slider bar. Dragging this left reduces the
zoom allowing the entire report to be viewed in the window, and dragging it
right increases the zoom to make it easier to edit small sections of the report.
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Under the zoom is the actual report template on which you will select the
cells to be configured. If the report is too big for the display, scrollbars are
provided to allow individual areas to be viewed.

To the right of the report template are the editing controls. From top to
bottom these are:

Current Cell: indicates the currently selected cell in the report template and
controls merging of cells as well as row/column adding/removal.

Content Selection: selects what is to be placed in the selected cell.
Borders and Lines: selects the style of the lines surrounding and dividing cells.

Font: selects the font and attributes to be applied to the text in the cell.

Template Header

Regardless of which method was used, when starting a new template you
should first change the Title and Description fields in the template header of
your new report. The title is the text that will be displayed in the report
selection lists and so should be unigue and informative. The description
should contain text that can advise users when this type of report should be
used.

At any time you can check the report for potential problems with its content
by clicking the Validate button. A list of verification warnings will then be
shown. Note these are not necessarily errors but may for example indicate if
you have inserted the same scalar in more than one cell accidently

The Save button will become enabled after any changes have been made to
the report template. It will also automatically perform a validation action to
allow a check before saving in case unnoticed errors have been introduced.

Clicking the Cancel button will close the editor discarding any changes made.
If changes have been made you will be warned before the editor finally
closes.

If a report template is no longer required it can be removed by clicking the
Delete button. A confirmation for this action is required to prevent accidental
use.

Report Template Content

The report template is shown in the format that it will be presented to the
user within the Engine Report view. The cells are coloured depending on the
type of content they contain:

White background (Label):

These cells contain the framework text of the report and will not be changed
by the user.

Dark Blue background (Doctor parameter):
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These cells contain Doctor Parameter values, these are constant definitions
related to the test eg. Test Date and Time.

Blue background (Doctor Scalar):

These cells contain Doctor Scalar values. Any of the pre-defined Doctor
Analysis scalars can be selected and in the case of cylinder or bank scalars the
specific bank or cylinder number assigned for each.

Light Blue background (Custom Scalar):

These cells contain Custom Scalar values. Any scalar that is not already part of
the pre-defined Doctor Analysis scalars can be defined here. If the specific
engine does not already have this scalar defined, it will be automatically
added the first time a value is entered in the cell when the report template is
used in the Engine Report view.

Green background (User Text):

These cells contain values and text which while not stored within the Doctor
Analysis Library will be remembered for the next time that this report
template is used with a test for the same engine.

Typically these will be used for details of the engine that never change e.g. its
serial number, or running parameters that are not necessary for the Doctor
Analysis system e.g. Oil brand used.

Editing the report template is similar to using Excel. A single click on the
report template will select a single cell, while a group of cells may be selected
by pressing the mouse button and dragging over the range of cells required
before releasing the mouse button.

Current Cell

Your current selection is highlighted in the template by a coloured border,
and shown at the top of the editing controls.

Current Cell
Selection: 027:027 Merged Content

Col Width: 47 [ Insert Column H Delete Column |

Row Height: 26[ Insert Row |[ Delete Row |

If multiple cells have been selected it is possible to combine them into a
single cell by checking the Merged Content box. To split merged cells back
simply uncheck the same box.

Additional rows or column may be added. Clicking Insert Column will add a
column to the left your current cell, and clicking Inert Row will add a row
above your current cell.

Similarly if you wish to remove a row or column, clicking the Delete Column
or Delete Row will remove the column or row of your current cell. If your cell
is merged it will be the last column or row that will be removed.
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The heights of rows and widths of columns can be set by editing the values in
the Col Width or Row Height edit fields. If the current cell spans multiple
rows or column all of these will be set to the same value.

Content Selection

Content Selection

() Label

@ ) Doctor Parameter

@ @ Doctor Scalar [Fuel Pump Index v|

oyl 11 -

(O © Custom Scalar

(O User Text

These controls allow the type of content of the cell to be set or changed. Each
of the different types of content has a colour key and radio button next to
them. The current content is indicated by the checked radio button.

To change the type of content simply check the appropriate radio button and
this will enable any additional controls to help define its content.

Label

An edit field is provided to enter the text to be displayed in the report
template cell.

Doctor Parameter

A dropdown list of available options is provided to select which of the doctor
parameters is to be placed in the template cell.

Doctor Scalar

A dropdown list of all the pre-defined Doctor Analysis scalars is provided to
select which of these values is to be placed in the template cell. For scalars
that are bank or cylinder related, a further dropdown list will be enabled to
select which bank or cylinder this cell relates to.

Custom Scalar

Two edit fields are provided to enter first the name of the custom scalar and
then its units. There is also a dropdown list to select the context of the scalar
(engine / bank or cylinder) and for scalars that are bank or cylinder related, a
further dropdown list will be enabled to select which bank or cylinder this cell
relates to.

User Text

No additional configuration is required for this template cell.
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Borders and Lines

Borders and Lines

.......

Mone

- "
............

Presets

Mone  Qutline Inside
—--—-- — Border

— (&

-------- =
— o

] ] ]

The borders around cells can be set to allow tables, grids and other
separators to be displayed in the report template. Within this section of the
editor controls a depiction of the current borders of the selected cell is
shown. If multiple cells have been selected and not all of their borders are
identical, a thin grey line will be used to indicate a mixed setting.

To the left of this are three buttons to set the top, central dividing and
bottom lines. Underneath are three buttons to set left, central dividing and
right lines.

Above are three shortcut buttons that will clear the entire cell, or set all the
borders or inside dividers at once.

To change a border, first select the style you wish to use from the left-hand
list box, and then click on the button appropriate to the border you wish to
set. To remove a border select the option None before clicking on the borders
button.

Font

Font

Avrial | [ 10 |E|:EE|

Horizontal alignment: [ Center

Vertical alignment: [ Bottom v|

The top row of controls selects the font in which text will be displayed within
the current cell, including it size and attributes of Bold, /talics, Underlined or
Strikethrough.

In addition to the font format, the horizontal and vertical alignment of the
text within the cell can also be set using the appropriate dropdown lists.
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Chapter 8 — Customisation of Doctor 6 Folder Locations

8.1

Customisation of Doctor 6 Folder Locations

This chapter is intended for IT professionals who are aware of the
requirements and consequences of sharing files and folders between users
and computers. Itis only required for the situations in which:

e There are multiple user accounts on a single computer all wishing to use
the same data

e There are multiple users on separate computers all wishing to use the
same data

Background

The Doctor6 Analysis Software uses a variety of files and folders to store its
information and user settings. Up to V6.3 these folder locations have been
fixed, but now V6.4 allows these to be changed in order to allow for more
complex installation circumstances eg. centralised file server installations.

The default settings are suitable for an installation involving a single user
working on a single computer, however if there are multiple users using the
same computer all using the same library or multiple computers on a
network it may be advisable to change some of these folder locations.

Relocatable Folders

LibraryFolder

This is the folder that is offered by default when opening or creating a new
library. It is recommended that when multiple libraries are being used that
they are stored in a single location to make them easier to find when needed.

LogbookFolder

This is the folder that is offered by default when importing or exporting
logbooks. A logbook can be easily imported by double-clicking on it, but it is
recommended that if logbooks are to be kept for future use they are stored
in a single location to make them easier to find when needed.

PreferencesFolder
This is the folder in which all the users customised settings are held.

ReportsFolder
This is the folder in which user created Engine Report templates, and the
most recent values used for all the Engine Reports are stored.
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LicenseFolder
This is the folder in which the software License information is held for the
application.

LogsFolder
This is the folder in which the application creates log files of its operation in
order to assist in diagnosing problems if they occur.

Folder Location Options

The location of each of the folders can be configured using one of three
different values:

USER - stored in the users account location so may be protected from other
users’ access.

SHARED - stored in a shared location so may be used by all users on that
computer.

<folder> - any other value indicated the explicit folder to be used. This folder
must exist prior to the software running otherwise it will default to the USER
option

The locations for the USER and SHARED folder options are as follows:

Folder Value Default location
option
LibraryFolder USER Win7: C:\Users\<username>\My Documents\Doctor 6\Libraries
Win10: C:\Users\<username>\Documents\Doctor 6\Libraries
SHARED Win7: C:\Users\Public\Public Documents\Shared\Doctor 6\ Libraries
Win10: C:\Users\Public\Public Documents\Shared\Doctor 6\ Libraries
LogbookFolder USER Win7: C:\Users\<username>\My Documents\Doctor 6\Logbooks
Win10: C:\Users\<username>\Documents\Doctor 6\Logbooks
SHARED Win7: C:\Users\Public\Public Documents\Shared\Doctor 6\ Logbooks
Win10: C:\Users\Public\Public Documents\Shared\Doctor 6\ Logbooks
PreferencesFolder USER Win7: C:\Users\<username>\AppData\Roaming\Doctor 6\prefs
Win10: C:\Users\<username>\ AppData\Roaming \Doctor 6\prefs
SHARED Win7: C:\ProgramData\Doctor 6\prefs
Win10: C:\ProgramData \Doctor 6\prefs
ReportsFolder USER Win7: C:\Users\<username>\My Documents\Doctor 6\Reports
Win10: C:\Users\<username>\Documents\Doctor 6\Reports
SHARED Win7: C:\Users\Public\Public Documents\Shared\Doctor 6\Reports
Win10: C:\Users\Public\Public Documents\Shared\Doctor 6\Reports
LicenseFolder USER Win7: C:\Users\<username>\AppData\Roaming\Doctor 6\prefs
Win10: C:\Users\<username>\ AppData\Roaming \Doctor 6\prefs
SHARED Win7: C:\ProgramData\Doctor 6\prefs
Win10: C:\ProgramData \Doctor 6\prefs
LogsFolder USER Win7: C:\Users\<username>\AppData\Roaming\Doctor 6\logs
Win10: C:\Users\<username>\ AppData\Roaming \Doctor 6\logs
SHARED Win7: C:\ProgramData\Doctor 6\logs
Win10: C:\ProgramData \Doctor 6\logs
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Changing Folder Locations

Note that changing the values after the application has been in use will mean
previously created files may be in the wrong location and would need to be
manually moved to be made effective again, this is especially true for the
PreferencesFolder and LicenseFolder.

It is therefore best to decide if the default locations need to be changed prior
to installation, and then the options set before running the application for
the first time.

The options for each of the folder locations are located in the applications
configuration file Doctor6.exe.config and is located in the applications
installation folder (by default C:\Program Files (x86)\Doctor 6).

If this file is located in the protected folder Program Files (x86) it can only be
modified with Administrator permissions, therefore to edit it you will need to
right-click Notepad from the Windows programs menu and select Run as
administrator before opening this file. Alternatively a copy of this file could
have been edited previously and can then be copied into the folder to set the
folder locations for that computer.

There are many options within the file, but the section of interest is called

<applicationSettings>. Each folder location is defined by a setting entry,
identified by name and having a single value option set.

Example Configurations

There are many different configuration options possible for the folder
locations, however the three typical ones will now be described.

Single user account on a single computer
This is the default mode of operation for the application, therefore the
standard installation method should be performed on the computer and no

alterations made to the configuration file.

Folder Values:

Folder Value
option
LibraryFolder USER

LogbookFolder USER
PreferencesFolder | USER

ReportsFolder USER
LicenseFolder SHARED
LogsFolder USER
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Configuration File Section:

<applicationSettings>
<lconResearch.Doctor.Properties.Settings>

<setting name="LibraryFolder" serializeAs="String">
<value>USER</value>

</setting>

<setting name="LogbookFolder" serializeAs="String">
<value>USER</value>

</setting>

<setting name="PreferencesFolder" serializeAs="String">
<value>USER</value>

</setting>

<setting name="ReportsFolder" serializeAs="String">
<value>USER</value>

</setting>

<setting name="LicenseFolder" serializeAs="String">
<value>SHARED</value>

</setting>

<setting name="LogsFolder" serializeAs="String">
<value>USER</value>

</setting>

</lconResearch.Doctor.Properties.Settings>
</applicationSettings>

Multiple user accounts on a single computer

This configuration is for when the application is to be installed on a single
computer, but there are multiple user accounts on this computer who need
to use the application and share the same data.

In this case it is advisable to make changes in order that the Libraries,
Logbooks and Reports are stored in a common shared location.

Folder Values:

Folder Value
option
LibraryFolder SHARED

LogbookFolder SHARED
PreferencesFolder | USER

ReportsFolder SHARED
LicenseFolder SHARED
LogsFolder USER
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Configuration File Section:

<applicationSettings>
<lconResearch.Doctor.Properties.Settings>

<setting name="LibraryFolder" serializeAs="String">
<value> SHARED </value>

</setting>

<setting name="LogbookFolder" serializeAs="String">
<value> SHARED </value>

</setting>

<setting name="PreferencesFolder" serializeAs="String">
<value>USER</value>

</setting>

<setting name="ReportsFolder" serializeAs="String">
<value> SHARED </value>

</setting>

<setting name="LicenseFolder" serializeAs="String">
<value>SHARED</value>

</setting>

<setting name="LogsFolder" serializeAs="String">
<value>USER</value>

</setting>

</IconResearch.Doctor.Properties.Settings>
</applicationSettings>

Multiple user accounts on a multiple computers

This configuration is for when multiple computers on a shared network all
need to use the application and share the same data. In this case a shared
network drive is required to hold the data, and the values of the folders
explicitly set to this shared drive.

The application may be either installed on the network drive with each user
having a shortcut to it, or the application can be installed on each computer
separately and the modified configuration file copied into each computers
installation folder.

As an example let’s say we have a network drive T:\ and a folder has been
created on this drive for the specific use of the Doctor software T:\Doctor6. In
this folder we will want the application to create separate folders for each of
the applications folder we wish to share.
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Folder Values:

Folder Value option
LibraryFolder T:\Doctor6\Libraries
LogbookFolder T:\Doctor6\Logbooks
PreferencesFolder | USER

ReportsFolder T:\Doctor6\Reports
LicenseFolder T:\Doctor6\License
LogsFolder USER

Configuration File Section:

<applicationSettings>
<lconResearch.Doctor.Properties.Settings>

<setting name="LibraryFolder" serializeAs="String">
<value>T:\Doctor6\Libraries</value>

</setting>

<setting name="LogbookFolder" serializeAs="String">
<value>T:\Doctor6\Logbooks</value>

</setting>

<setting name="PreferencesFolder" serializeAs="String">
<value>USER</value>

</setting>

<setting name="ReportsFolder" serializeAs="String">
<value>T:\Doctor6\Reports</value>

</setting>

<setting name="LicenseFolder" serializeAs="String">
<value>T:\Doctor6\License</value>

</setting>

<setting name="LogsFolder" serializeAs="String">
<value>USER</value>

</setting>

</lconResearch.Doctor.Properties.Settings>
</applicationSettings>
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