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Button Functions

Button Functions

0 New database.
; Open an existing database or convert previous version database or archive.
& Close the active screen (e.qg. if looking at Traces, this will take you back to the
database tree).
=] Download tests from the Doctor instrument.
Es-  Toggles showing the Database Tree while in Traces, Tables or Bar Graphs.
= View Traces of selected results. The type(s) of graphs displayed are the same
as the last used selection.
_ View Table of selected results.
= View Bar Graphs of selected results.
LA Show Pressure versus Angle graphs for selected results. (Graph Mode only)
& Show Pressure versus Volume graphs for selected results. (Graph Mode only)
Show Rate of Change of Pressure versus Angle graphs for selected results.
k- (Graph Mode only)
2 Show Fuel Pressure or Vibration versus Angle graphs for selected results.
(Graph Mode only)
w2  Open the Traces selection tool.
& Opens a tool to modify the selection and settings of the scalars.
- - Display a Cursor on the active traces. (Graph Mode only)

71 72 73  Favourite Zoom buttons. (Graph Mode only)

Open the Trace ldentification tool. Allows point and click to highlight a

ot
L trace. (Graph Mode only)
El Notebook tool for recording notes.
. .
Reporter tool for generating reports automatically.
= Print the current screen. Traces are WYSIWYG, Tables and Bart Graphs allow
print preview and adjustment of settings.
® Displays information about the program and the registered user.




New Features in Version 5.10 Software

New Features in Version 5.10 Software

e Reporter Module added - allows basic reports to be printed or created as pdf.
¢ Diagnostic Analysis available - a licence is required to activate this feature.

e Default password protection for new databases extended.

e Extended range of pre-programmed user values added.

e Compatible with Vista and Windows 7 (XP Compatibility mode).

e Results for Dual Pickups when used on engines with prime number, or prime
number multiples improved. See Release Note below.

Release note:

The program has now been optimised to produce enhanced results for engines with dual pickups, and
teeth numbering a prime number or prime number multiple (e.g. 68, 117 etc.). Old results may be updated
by re-calculation, however in some cases (where a 180° shift had been introduced to the offset) this will
result in less accurate results. In these cases, the old results should be left untouched. New results may
require a 180° shift if an automatic 180° shift had been applied by an earlier version of the program. If you
have any questions regarding this, or wish us to review your data, please send an archive to
doctor@iconresearch.co.uk .
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CHAPTER 1 - Installation and Quick Start Guide

1.1

Installing Doctor Software

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

1.

If you have an earlier version of the Doctor analysis software on your PC, it is
best to uninstall this before installing the new version. To do this, use Windows
Explorer to locate C:\Program Files\Doctor32. In this folder you will find the file
UNWISE.EXE. Double click on the file to uninstall the earlier version.

Insert the Doctor installation CD, click on Software followed by Install Doctor
Analysis Software, and follow the on-screen instructions. (If the CD does not
launch automatically, click on setup.exe in the CD root folder).

Run the program by clicking on the Doctor Portable shortcut icon that will
appear on your desktop. Alternatively use Start ... All Programs ... Doctor ...
Doctor Portable.

To enable the Reporter to produce pdf files, you will need a pdf writer
application such as Adobe Acrobat™ installed on your PC. If you don’t have
this, you can install CutePDF Writer™ which is on the CD. To install CutePDF
Writer, insert the Doctor installation CD, click on Software followed by Install
PDF Writer. Click on the Install CutePDF Writer button. (Click No when
asked if you want to install PS2PDF from the web during the installation).
Then install Ghostscript Converter™ which is in the same location on the
CD.

If you purchased the Database Setup Service, the database for your engines
will be on a separate CD. Copy the file to the location on your PC where you
wish to keep your data. This can be in any convenient location, but we
suggest that you put it in the C:\Doctor\Doctor Portable folder. Double click on
the file to open it in the Doctor program. The Doctor program will automatically
open the file the next time you use the program. Remember to archive your
initial results and send them to doctor@iconresearch.co.uk for correction.
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1.2 Getting Started

1.

The first time the program runs, the Samples database will open. If you have
purchased the Database Setup Service, copy the file from the supplied CD or
memory stick to the location where you wish to keep your data. Double-
clicking on the database file will open it automatically. Note that a database
cannot be opened directly from a CD. On subsequent runs, the program opens
up the last used database with the last used engine highlighted.

If you already have a database, use File... Open and browse to find your
database. Do not use the Samples database for your results — this database is
intended only for demonstration purposes.

To start looking at results, select an engine or select a test or range of tests in
the right hand pane. The data tree can be expanded or collapsed in the same

manner as Windows Explorer by double clicking in the [+] or (= boxes next to

- 5]
the words. Then click on the Graph Mode button .

The Graph Mode selection box on the graph allows you to choose the test or
the cylinder you want to see.

To select compatible engines from the same ship or from other ships, click on

the Database Tree B button. You will see the database hierarchy, the
available tests and the traces in separate panes. As you choose tests, they will
be shown on the graph. To return to a full screen graph, click the - button

again.

You can zoom in on a graph by clicking and dragging. The graph types can be
selected using the buttons at the top. A cursor can also be selected.

In the graphs, you can get back to the original trace size by double clicking in
the graph area.

You can also look at results in the Tabular Mode and Bar Graphs Mode.

The buttons for these are E and F= .

To print or make a pdf report from your results, highlight the test you wish to

make a report for and click on the button on the toolbar to start the
procedure. You may need to select CuteWriter or Adobe in order to make a
pdf. Note that the results must have been correctly set relative to TDC to
produce valid reports.
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1.3 Some Tips
All the usual Windows screen sizing and iconising commands are available.

Use the cursors to display the actual values in numbers or the comparative values as a
bar graph at any point on a set of traces. Use the left and right arrow keys on the
keypad to move the cursor.

You can look at the results from any individual trace. Click on the ID button then point
and click on the trace you want to see the results for. The up/down arrows on the
keyboard let you change the selection.
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CHAPTER 2 - Starting Off

2.1 Making a Database

If you received a database with your system, refer to section 1.1 for installation and

running.

If you did not purchase the database set-up service, you will need to make a database
for your results. To do this, you need information about your engine or engines as

follows:

Item Req’'d | Comment

Engine type and designation Y

Number of engines Y

Engine Configuration Y In-Line or V

Number of Cylinders Y For V engines enter number per bank

Bore Y

Stroke Y

Length of con rod between centres Y Needed to calculate volume from crank
angle

Max continuous rated power in KW N Add about 7% for 2-strokes and 10% for
4-stroke auxiliaries to give Max Indicated
Power

Firing Order Y For V engines, only 1 bank required

Valve timing and spill port timing N

V angle Y V engines only

Engine rotation direction Y V engines only. The choice is From A to
B or From B to A.

Cylinder number format N V engines only (Al to B12 etc.)

Injection Snap pressure N For Fuel Pressure measurement systems
to be used as injection start and finish
pressure

The items with a Y (yes) in the Req’d (required) column are essential.

With this information to hand, use the File.... New command from the drop down

[

menus, or use the New Database button —_ .

Fill in a name for your new database. You can select where you want to keep your
database, including on another network drive from the dialogue box below. In this
example, it is being kept in the same folder as the program itself.
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Select Folder and Filename for New Database

_ 2 C3BACKUP
. @ Backup for head office.idb
My Recent || %] For Email.idb

Documents @ Mew Database for my Engines.idb
l__ @ Samples.idb
Desktop

My Documents

2

My Computer

-

My Netwark File name: | DB j Save |
Flaces
Save as type: |V5 Dioctor Database ﬂ Cancel

Click on Save and your database has been created.

2-2
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2.2 System Preferences

Your database is ready to have details entered; however first, the System Preferences
should be entered. The window that appears allows selection of location (ship or land),
the type of instrument you have (with or without fuel pressure / vibration) and the units
you prefer to use — metric or imperial.

Suatem Type
* Ship Based
" Land Bazed

Chanrel Type

« Pressure

" Pressure and Fuel/Aibration
Units

Fressure: |bar -
Length: T -

QK | Cancel |

Note that throughout this guide the selection for Ship Based systems has been used.
For Land Based systems, key words are replaced. An example of this is that Ship is
replaced with Plant.

You may go back and change your System Preferences for a database at any time
using the File... System Preferences command.
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2.3 Filling in Database Details

Initially it will show the operator and ship levels.

&= Doctor Analysis Software 5.00 (35) - [rewt.idb] J
B Ple £t Download View Anslvss Delay Window Help - 2%
D& & T

Engines Measurement Selection

Ready 1ooEn N

To edit the operator name, use Edit... Operator.

Marme; |[FEENENEEE

Contact Mame:

Address:

Telephone: |

Facsimile: |

Email: |

] | Cancel | Help

Enter the name of your company, along with contact details and click OK

Next, select Edit... Ship.

2-4
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I arne; |I'v15 [elaly]

Contact Mame: |

Addrezs:

Telephone: |

Fac:simile: |

Email: [:E
2k, | Cancel | Help

Enter the name of the ship along with contact details and click on OK.

Next, use Edit... Add Engine.

Engine Data (New Ship)

aeneral Information
Engine Mame:  |MAN B G550MC

Engine Type: &+ 2 Stroke Bl |E|:I|:I i
" 4 Stoke

Colinder Y Stroke: |3EIEE i

Configuration: & |n-Line
Con Rod 38R0 mrm

Length
E;mg::;f B b airnum R ated 23364 ki
i |ndicated Powver;
| Yalve Timing... | |
Table Fields... | | |

W Canfiguration |nformation

=

[7
| [z
] 4 | Cancel |

This is where you fill in all the data you found earlier. When you have completed the
fields, as shown above, click on OK. Note that you can enter valve timing details at this
time, as well as Table Fields. These can be added later without problem and are
explained later in this manual.

On clicking OK, the next item is to fill in the firing order.

2-5
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Firing Ordes The firing order is entered by clicking on the
buttons in the top field in turn. Start with 1 and
j ﬂ ﬂ ﬂ ﬂ ﬂ enter the order. The result will appear in the

Entered Order field at the foot of the dialogue
box. The picture below shows the firing order
partly entered.

9]

Current Order:

123455

Entered Order: [%

Cancel

Current Qrder:
1-2-3-455
Entered Order;
11356

Cancel Bezet

When complete, click OK and the next item will be to set the TDC Trigger Reference
angle. It is unlikely that this will be known at this stage, so just press OK to proceed.

Trigger Rel.

[degrees) Cancel

Cyinder 1 [l j
Colinder 2 Ir
Cylinder 3 Ir
Cylinder 4 Ir
Cylinder 5 Ir
Cylinder & Ir j

Setall To:
Ii

The next step is to enter the sensitivity for the pressure sensor. Sensors are supplied
with a calibration certificate which states the sensitivity at 4 different conditions — low
pressure with low temperature, high pressure with low temperature, low pressure with
high temperature and high pressure with high temperature. Since measurements are
normally made with the pressure sensor at elevated temperature and pressure, it is
best to take the high temperature, high pressure figure.

2-6



Chapter 2 — Starting Off

Cylinder 1
Cylinder 2
Cylinder 3
Cylinder 4
Cylinder &

Tranzsducer
Sengitivity:

[rt fbar]
20.00
o
2000
000
ET

Cancel

_ Corcel |

’

Cylinder & {2000 j

Setall To

|

Note that it is possible to enter a sensitivity
for each cylinder on the engine. This option
is for on-line systems where a sensor is
fitted to each cylinder. For portable or
installed systems, enter the sensitivity in
the box under Set All To, press the Set All
To button and the same sensitivity will be
entered for all cylinders.

After the Transducer Sensitivity window, and if you have a system with fuel pressure or
vibration capability, a window will appear allowing the sensitivity for the fuel pressure
sensor or for the accelerometer to be entered. Again, set the same value for each
cylinder using the Set All To buttons. This window allows for entry of the offset angles
as well, but again, these probably won’t be known until after initial tests have been

made.

Fuel Prezzure  Angular Offzet Yibration

Angular Offset

Sensitivity Fram b ain Sensitivity Fri=on b ain
Trace Trase

[r /bar) [degreesz) [t 4] [degrees)
Cylinder 1 0.0 100,00 0.0
Cylinder 2 [2 50 0.0 100,00 0.0
Cylinder 3 [2 50 0.0 100,00 0.0
Cylinder 4 [250 0.0 100,00 0.0
Cylinder 5[50 0.0 [100.00 0.0
Cylinder & [250 0.0 100,00 0.0

Set.-’-‘-.llTu:-:| Set.-’-‘-.IITu:u:| E:em||Tn:| E:em||Tn:|

-

=

Cancel

Your database should now look something like the example below.

Once all these
parameters
been
entered, and
the last OK
button pressed,
the engine will
be created in
the database.

have

2-7
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D@ o &3] ®
Engines Measurement Selection
= E] bty Comparsy
= E| M lcon
Ready FTRUNLOCKED ™= NUM

You can add further engines, ships and operators to your database as required.

2-8
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2.4 Downloading Data

Once the database is set up, data from the instrument can be downloaded into it.
Connect the EPU (Engine Processor Unit) to your PC with the serial cable provided. If
you do not have a serial port on your PC, it can be connected to a USB port using the
USB to Serial adapter supplied with all new systems. Note that the driver for the
adapter must be installed before connecting the adapter to your computer.

First, highlight the engine for which you wish to download results then click on the =
button.

Note: you will only be able to download data using a fully licensed copy of the Doctor
software. The first time you download, the following window appears. Enter your serial
number to continue.

Software Registration

In order to dowrload results from an EPU, I:l
you must first register this software.

Enter the Serial Mumber printed on the Sk
outside of the CD box this software was

delivered into the box below:,

Serial Number:

2-9
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2.5 COM Settings

The COM port that is selected by default is COM 1. If this is not the one you are using,
it is possible to change the port. If you know the COM port number for the socket you
have used, you can enter it, however if you don't know, you can keep trying until one
works.

There are 8 COM port selections to choose from. Note that if you are using a USB to
serial adapter, you will always need to change from the default setting of COM 1.

If you are using a USB to Serial adapter, you can use Control Panel... System...
Hardware... Device Manager and locate the COM port that has been allocated to your
USB adapter.

If connection is unsuccessful, you will see the following window.

L3
\]}) Communication with the Engine Processor Unit failed. Please chedk your connections and try again.

From the drop down menus, select Download... Coms Setup and choose the COM
port you need. Click OK and try downloading again.

Commg Port

COM1:

k. | Cancel

Click on the = button after the correct COM port has been selected.

If there is data in the instrument, a window like the one below will appear, showing the
available data and the cylinders in the selected engine.

2-10
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Aevailable D ata Aevailable Cylinders
bemom 1 - Cyl Press S Cylinder 1
bemomn 2 - Cyl Press Cylinder 2
bemom 3 - Cyl Press Cylinder 3
bemomn 4 - Cyl Press Cylinder 4
bemom & - Cyl Press Cylinder &
bemom & - Cyl Press 3 Cylinder &

Tranzfer Connections
LCloze

Select

Auta Connect

Loghool. ..

Ll

Select the first store for the test on the target engine by clicking next to it and select
Cylinder 1 in the same manner. There is now a choice of buttons. Logbook accesses
the notebook for the engine and any notes about the engine that may be useful can be
entered at this time.

The Select button will couple the selected data with the selected cylinder. The Auto
Connect button will connect each available cylinder to a data set from the EPU. So
long as data was taken in order, this is the quickest option to use. The select option is
normally only used for special tests where individual cylinder readings have been taken
for some reason.
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tain Engine B BSE0MC
Aevailable D ata Aevailable Cylinders
v Memom 1 - Col Press S v  Cylinder 1
bemomn 2 - Cyl Press Cylinder 2
bemom 3 - Cyl Press Cylinder 3
bemomn 4 - Cyl Press Cylinder 4
bemom & - Cyl Press Cylinder &
bemom & - Cyl Press 3 Cylinder &

Tranzfer Connections

LCloze

=
Ll
[ B
T

kemor 1 - Cyl Press-Colinder 1
temomn 2 - Cyl Press-Cylinder 2 Select
kermon 3 - Cul Press-Colinder 3
bemany 4 - Cyl Press-Cylinder 4
bemom & - Cyl Press-Cylinder &
bemom & - Cyl Press-Cylinder B

Loghool. ..

Transfer...

i

Click on Transfer, and you will need to enter the scavenge pressure (boost pressure).
For in-line engines, just enter one value in the top section and for V engines, enter a
value for each bank. This dialogue box also lets you enter the date of the test as the
day you are downloading may not be the same day the test took place.

Test Date:

baon Tue 'Wed Thu Frn Sat Sun
1 2 3
4 5 B 7 8 9 10
11 m 13 14 15 16 17
18 19 20 A 22 23 24
2hO28 27 28 029 30

Scavenaing Pressure;

A-Bank, | bar [gauge]
B-B ank. |1 bar [gauge]

(] 4 | Cancel

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

2-12
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2.6 Setting the TDC position for the results

Icon will set the TDC position for you if you send an archive of your initial readings to
doctor@iconresearch.co.uk This is part of the service offered when you purchase a
Doctor system. It has the benefit of a backup database being kept at Icon and will be
sure to start you off with the right offset and accurate power figures for your engines.

The following section explains how this is done and allows system operators, and
particularly those who use the Doctor on multiple engines, to set the TDC position
themselves.

Before your results will be meaningful and report power for the cylinders correctly, it is
essential to set the TDC position. The position your traces appear in initially is the
result of where the master marker was placed on the engine’s flywheel. It doesn’t really
matter where this position is, as an offset is almost always needed.

To start, you first need to view your results. After downloading, the engine will already

be highlighted. Click on the ke button and the traces of your results will appear.

&4 Doctor Analysis Software 5.00 (30) - [Akamas.idb]

[# Fie Edit Download View Analysis Display Window Help

D@ B snl e wh § z1 Mo B8 %2

H" Tankership MITSUI MAN B& W 5 S 60 MC
ressure-Angle Graph
14 Oct 2004 - 01 (70.9 RPM 5629.7 kW)

==

120,04

MV Tankesship

MITSUI MAN B& W 5 S 60 MC

1123245
14 Oot 2004 - 01 (705 RPM_5829.7 kW) v [ [ [ [

100.0+

V¥ Show Speed

W Show Power

800+

60.0

Pressure (bar)

400+

200+

00 T T T
-180.0 -1350 -80.0 -45.0 0o 450 900 1350 180.0

Crank Angle (degrees)

Ready FFUNLOCKED™** NUM

The traces here are obviously out of position, and it is a simple job to get these correct.
First, zoom in on the traces by clicking and dragging a rubber band box around the

=

section of the traces with elevated pressure. Then select the cursor tool, using the
button on the toolbar. The screen should then look something like the one below.
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&2 Doctor Analysis Software 5.00 (30) - [Akamas.idb]

[ File Edit Download View Analysis Display Window Help _ 8 x

DB & o BEeEs b 0 | |ff @ || e = | 217273 M + + |EE

MYV Tankership MITSUI MAN B& W 5 S 60 MC
14 Oct 2004 - 01 (70.9 RPM 35629.7 kW)
1200 i et ettt e o
- es
MV Tankership
MITSUI MAN B& W 5 S 60 MC 2l ]eTs
1100 14 Oct 2004 - 01 (0.9 RPM_5629.7 kW) v [v [ [ [v
¥ Show Speed
¥ Show Power
1000+
0.0+
H
=
g 80.04
i
o
7004
60.0
5004
400 T T T
-60.0 -400 -200 0o 100
Crank Angle (degrees)
Ready FUNOCKED®E [ [num

Now move the cursor using the left and right arrows on your keyboard until it is at the
correct TDC position. On this engine this is easily identified as the smooth hump just
before the ignition points for the cylinders at about -36°. The cursor window confirms
the position.

&4 Doctor Analysis Software 5.00 (30) - [Akamas.idb]

[iE File Edit Download View Analysis Display Window Help
D@ @B Em | nEB S| ]212223 | ¢+ |A5 T
MY Tankership MITSUI MAN B& W 5 S 60 MC
14 Oct 2004 - 01 (70.9 RPM 5629.7 kW)

12004
M Cursor Values MV Tankership
R - MITSUI WAN BE W 5 5 50 MG 2z ]s1s
i Angie: 14 Oct 2004 - 01 (0.8 5629.7 kW)
1100 s coraon o 4 Oct 2004 - 01 (T0.5 RFM_5625.7 kW) v v [v [ [v
21 4 - 01
! ¥ Show Speed
- ¥ Show Power
1000+
.

0.0+
H
=
2 soo4
=
3
o

700+

60.0

500+

400 T T T

-60.0 -400 -20.0 00 100
Crank Angle (degrees)

Ready =nockE== || num |
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From the drop down menus, choose Analysis... Adjust Trigger Rel To TDC. This
function is protected by a password by default. The password is “doctor” in lower case
letters as the initial setting, but this may be changed if required.

Enter Security Password

X

In arder bo change protected values a

pazzword iz required;

Lack.

Pagzzword: | Cancel

Enter the password and you will be able to continue.

Trace

Cylinder 1: 14 Qct 2004 -
Cylinder 2 : 14 Oct 2004 -
Cylinder 3: 14 Oct 2004 -
Cylinder 4 : 14 Oct 2004 -
Cylinder 5: 14 Oct 2004 -

Apply Tao

m
m
0
0
0

" Traces And Hew Data

i+ Tracesz Only

Trigger Rel.  Trigger Angle

ToTDC Change Ok
[deqrees] [deareesz] Eares]
0.0 1360 *

0.0 |36.0

0.0 |36.0

0.0

0.0

|36.0
|36.0 =
36

The value to enter in this case is 36. The cursor was at -36° when it was on the correct
position for true TDC, and so we need to make this position zero. Adding 36° to -36°
gives zero. In general, the value to enter is the cursor value but positive if the cursor is
at a negative angle and negative if it is at a positive one.

The end result should be as below with the TDC line passing through the compression
peak of the traces. Here the picture has been re-zoomed to show TDC, and the cursor
has been re-positioned to TDC.
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[l Doctor Analysis Software 5.00 (30) - [Akamas.idb]

@File Edit Download View Analysis Display Window Help oy :l"
D@ EkEE [ v @ e =+ 21 Ko ER=
MYV Tankership MITSUI MAN B& W 5 S 60 MC
14 Oct 2004 - 01 (70.9 RPM 5629.7 kW)

10.04

100.0 4

90.0+

Max

80.0+
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Note that the same offset should be applied to all cylinders except in exceptional
circumstances.

Not all engines are as easy to adjust and the following sections give guidance in how to
cope with these situations.

Adjusting by Setup of TDC Pickup

For this method, the best starting position will be obtained if the marker is opposite the
sensor when the engine is positioned at No.1 cylinder TDC. This gives a nominal offset
of 0°.

There will normally be a correction to make to the angle offset, even if everything is
aligned perfectly during setup. This is because the pressure wave from the cylinder
takes a small but significant time to travel along the passageway to the indicator cock
and pressure sensor. It is possible to estimate the delay in degrees and the following
formula provides a reasonable correction.

Delay in Degrees = Distance from inside of cylinder head to pressure sensor (in
meters) x RPM divided by 100.

Since the actual delay depends on the temperature of the gas in the passageways this
is only approximate. The pressure wave will travel faster in hotter gas and causes less
delay. The geometry of the passageways also has an effect and this is difficult to
predict.
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Adjustment by Taking Motored Readings

In practice, the surest way to determine the best angle to use as an offset is to take a
motored reading from one healthy cylinder when the engine is hot and running at its
normal speed and if possible, power. Note that a cylinder with leakage will not give a
true indication of TDC. Transfer this reading into the analysis software and look at the
shape of the trace. Zooming in at the top of the trace in the Pressure versus Angle
trace and using a cursor will help here. Position the cursor at the peak of the trace,
slightly to the left if there is a choice of maximum values.

3 Doctor Analysis Software 5.00 (30) - [Motored.idb] 93
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In this case, a zero offset on a motored reading produced a trace which is in an
incorrect position. The peak of the trace should coincide with the TDC line and the
current setting would show a fairly large value for the power in the cylinder.

The angle at the cursor position is the required amount of offset but the entered value
should have the opposite sign. For example, if the cursor is at —14°, then 14° will need
to be added to put the zero line (TDC) in this position.

To correct the position, from the

appear. You will need to enter a

Pazzwiord: || Cancel

Irv arder to change prn:ntec:ted values a Analysis... menus select Adjust
PESTETE 5 fE e Trigger Position Relative to TDC...
Lock and the following dialogue box will

password and the default one is “doctor
and should be changed once you are
happy with your setup. See the section on Password Protection for details.
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Entering a positive angle will

; Trigger Bel.  Trigger Angle
move the trace to the rlght To 100 Changs | 0K,
and a negative angle will

move it to the left. The power  Trace [degress)  [(degrees] Eees]
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or negative depending on -]

engine conditions. The power &pply To
value in either case should be (™ Traces and Mew Data SetAll Ta:
small. The trace will now f* Traces Only
appear as shown after 14°
adjustment.
I Doctor Analysis Saftware 5.00 (30) - [Mator
@Fnle Edit Download View Analysis Display Window Help ==t s
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As the graph shows, the peak has now been moved to correspond with the TDC line
and the calculated power is reduced to almost zero. A small amount of power may be
shown even when TDC is in the correct position and this can be either positive or
negative.

In most cases, it is more convenient to adjust all the cylinders at the same time. This is
done by starting with a graph showing all cylinders and using the Set All To button to
apply the same change to all the cylinders. Clicking on the Traces And New Data
button will adjust your database settings so that the traces will always be in the correct
position for future readings. You can check the Engine Details dialogue box to ensure
your change has been registered.

In this case of an individual trace, it was easy to identify the correct position for TDC
since this was a motored reading and TDC should be at the peak pressure. In many
engines it is not possible to take a motored reading as the turbocharger could surge, or
in many cases it is difficult to pull off the fuel from an individual cylinder. In cases such
as this, the Derivative or Rate of Change of Pressure trace can be used.
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Adjusting TDC Position Using the Derivative Trace

If it is not possible to take a motored reading, the Derivative or Rate of Change of
Pressure trace can be used as a guide. On a motored reading, the Pressure versus
Angle trace is flat at TDC so the rate of change of pressure is zero. This means that the
Derivative trace value will be zero at TDC. On a reading taken under load, the
Derivative trace will be descending towards zero and will rise steeply at the firing point.
If the descending part of the trace is extrapolated, the point at which it would cross zero
can be estimated and the TDC position determined.

In the example below, the Derivative trace has been used to highlight the position of
TDC. Note that the Derivative traces in this example do not cross the zero axis of the
derivative value but some cylinders approach it closely. The bottom of the graph was
set to give a value of 0 bar/° to make the visual extrapolation easier.
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In this case, an offset of 7° applied to all cylinders would bring the traces to their correct
positions. Use the Set All To button in the dialogue box to move a group of traces.
Note that the dialogue box will also allow you to enter a different offset for each
cylinder. This is required in some engines where the crankshaft has deliberate offsets
between cylinders and on damaged engines where the crank has been twisted (e.g.
after the engine has been turned with water in one of the cylinders).
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In some cases, firing occurs even earlier, and in these cases a visual extrapolation
needs to be made over a greater distance as in the traces below.

[ Doctor Analysis Software 5.00 (30) - [samples.idb]
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This set of traces has already been moved to the correct position and it can be seen
that the extrapolated Derivative traces would cross the zero line at TDC. Note that on
this V-engine, the compression pressure and compression gradients are different for
the two banks. This is caused by unbalanced boost pressures, but nevertheless it can
be seen that the Derivative traces for both banks will cross zero at the same angle.

The cursor has been positioned next to the highest point of the compression rate of
change before ignition and it is at an angle of —12°. In many engines, experience has
shown that this peak normally occurs at around —12° to —13°. In some engines, this is
really the only pointer that can be used to identify TDC correctly. The following graph
illustrates this point.
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When going through this procedure, several positions can easily be tried until you are
satisfied with the TDC position. To ensure that future readings will be taken with the
same offset applied, in the dialogue box for Adjust Trigger Relative to TDC, there is
an option for Traces And New Data. If this is selected, the engine parameters will be
automatically adjusted to apply the new offset to future data during download. If this
has not been done during the last angle change, it will be necessary to alter the offset
angle in the Engine Data dialogue box under the Trigger Parameters... button.
Remember to use the Set All To button to apply the offset to all cylinders.

Your results are now in good shape to be fully analysed.
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CHAPTER 3 - Analysis Functions

3.1 Opening a Database

The Doctor program will automatically start in the database you were last looking at. To

=

open another database, you can either close the one you are in using the button,

or you can have as many databases as you want open at the same time.

u

Click on the L button and the following dialogue appears.

Select Folder and Filename of Database to Open

Look in: | I Doctor32 ﬂ = |=_°F '
_é [C)BACKUP
: @ Mew Database for my Engines.idb
wheeeMESERE  y
Documents
_;.-[':
Desktop
My Documents
My Computer
My Networl File name: Samples.idb - Open
Flaces | J I—I
Files of type: |‘u"5 Doctor Database j Cancel

Select the location and the database file you want to open.

If you would like to convert a database from an earlier format, use the Files of type:
drop down at the foot of the dialogue box. The selections are shown in the following
picture.
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Select Folder and Filename of Database to Open

Look in: i i Doctor32 _:j - ¥ ER-
_é. [CiBACKUP
] @ MNew Database for my Engines.idb
My Recent Samples.idb
Documents @
G
Desktop
My Documents
My Computer
My Network File name: ;*.IDB lj Open
Places
Files of type: ;VE Daoctor Database Cancel 1
Doctor D
W4 Database Archive
Pre V5 Database

More information on types of databases that can be opened is available in the section
on Data Sources.

With a database open, you are ready to look at the results in it. There are several types
of results — Graphs, Tables and Bar Graphs. These are useful for analysis and let you
see the data on your engine quickly and easily. They allow comparison of the results
for the whole engine for any particular cylinder, comparison of a cylinder's results over
a period of time as a trend, or any combination of these. It is possible to compare
different engine results on the same screen, which is very useful, when an operator has
several engines of the same type.

For fleet analysis, it is possible to copy and paste operators, ships or engines into a
single database. See the section on Database Functions for more details.
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3.2 Tests

Results are stored in the database(s) as tests. Each test covers as many cylinders on
an engine as were measured at the time of the test. Normally, this will be the whole
engine, but in certain circumstances there could be cylinders missed or a series of
tests could have been made on a single cylinder for some particular reason.

Selecting Tests

The first method is with an engine highlighted. The last engine you were looking at will
be highlighted when you open the program. If you want a different one, use the mouse
button to point at it and click the left button to highlight it.

. e . .
To start the Graphs, point to the = button in the toolbar and click the left mouse
button. The results displayed will automatically be the most recent test as in the screen
below.

Note that pressing the 1§__§ button will go directly to the Table of results for the selected

engine and pressing the = button will go directly to the Bar Graphs of results.

In the example below, the option for Graphs has been used.

! Doctor Analysis Software 5.00 (29) - [samples.idb]
Bl Bl £t Downoad Vew Anaves Dsglyy Wrdow bep -8 X
DEE o Eom it o e b By Q) = 212223 Wy & ¥

MLS. Carrier Main Engine

1400

1200

i k ¥ Show Speed

100.0~

Fressure (par)

400

200

Crank Angle (degrees)

The traces shown will be the last type or types of graph you were looking at. In this
case, the Pressure versus Angle traces are shown for the latest test. You can select
and deselect sets of results by clicking on the date in the buttons on the left of the
Traces box.
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To see a trend for a cylinder, click on the cylinder number. To see any individual result,
click in the white box which is in line with the date and the cylinder number you want to
see. You can click on any combination of complete tests, trends or individual cylinders.

The pop-up box can be moved around so that it does not cover any useful part of the
graph (or table or bar graph). Click and hold on the bar where the label Traces is seen
and drag the whole box to where you want it. Let go of the mouse button and it will stay
where you have put it.

In the graph below, the latest result has been switched off and the trend for cylinder 5
selected. The pop-up box has been moved as well to avoid covering the title. The

[

Pressure versus Volume traces have also been selected by pressing the button.
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If you want to see the screen without the pop-up box, you can switch it off by clicking

the X in the top right corner. You can always switch it on again by pressing the ¥

button in the toolbar.

The Show Speed and Show Power check boxes allow the speed and power for each
test to be shown next to the test date and test number in the Traces selection box.
These are very useful for selecting tests at similar conditions for comparison. The
settings used for these are remembered for each engine.

An additional feature of the Traces selection pop-up facility is for V-Configuration
engines and there is a button that allows you to select one bank at a time. In the
following screen, the B bank has been selected and the A bank is not shown. To see
the A bank, click the Bank Select button in the pop-up box. The next screen will show
the whole engine and clicking again will show just the A bank. The same selection
procedure applies to Tables and Bar Graphs.
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Reference Tests

It is often useful to have a reference test for an engine. For 2-stroke main engines in
particular, several references can be useful at different RPM settings for the engine. On
other engines with constant RPM, references at specific load conditions can be useful.
Often the results for these are from the tests taken at sea trials. If sea trial results are
not available, tests under good conditions when the engine is known to be in good
repair will do just as well.

To designate a test as a reference, first highlight the test that you want to designate as
a reference in the Measurement Selection pane of the database view.
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[ Doctor Analysis Software 5.00 (30) - [Pioneer.idb]
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Right click with the mouse on the test and select Reference Test from the list of
options that appears. Alternatively, this can be done from the Edit.... Reference Trace
selection in the drop down menus. As many tests as you want can be selected as
references in this way.
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When selected for viewing, the Reference Test dates and test numbers appear in bold
in the Traces selection box.
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3.3 Selecting Tests for Multiple Engines — Fleet Comparisons

In a database with multiple operators, ships and engines, it is possible to view results
for any combination of engines of the same type at the same time. That is to say you
can look at a group of 4-strokes or a group of 2-strokes, but you can't look at 4-strokes
and 2-strokes at the same time.

To set up a selection of tests, the following methods can be used.

Select an engine and the tests for that engine can be seen in the right hand pane of the
database view. You can select all the tests for an engine using the Select / Deselect
All check box at the top of the right hand pane.

Note in the view below that one trace has been marked as a Reference. As many

Reference traces as needed may be set in a database. See the section on Reference
Traces.
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You can select as many tests from as many compatible engines as you like. If an
engine is not compatible with the initial selection, there will be no check boxes next to
the test descriptions in the right hand pane.

, . e
To see the traces for your selections, click on the - button. Note that you could
select the Tables or Bar Graph view at this stage as alternatives.

The traces will be shown with a different colour for each engine. If you wish to see
individual cylinders with a colour for reach cylinder, it is necessary to view only a single
engine.

In the example below, tests for 3 engines have been selected. One of the tests was a
reference test and its entry in the Traces box is shown in bold print.
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To edit your selection of tests, click on the = button. You can add or remove tests
and see the result in the right hand pane. To return to the full screen graphs, click on

the s button again.
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3.4 Types of Graph

F
The L buttons allow you to select graph types. The first of these is the
Pressure versus Angle graph, sometimes referred to as a Draw Card and is selected

with the L button.

£2 Doctor Analysis Software 5.00 (29) - [samples_idb]

B Be Edt Cowniosd Ven Andlves Dsplay Wrdow el = ) %
DFE D Bt ok e - 17223 hy T @B & T

MLS. Carrier Main Engine

1400

1200

100.0~

£0.0

Fressure (par)

400

200

Crank Angle (degrees)

The next selection is the Pressure versus Volume graph. This is sometimes referred to
as a closed loop diagram or an Indicator Card. The area of this graph if converted to a
rectangle and laid along the bottom of the graph will have a height equivalent to the
MIP (Mean Indicated Pressure) for the cylinder.

An example of this is shown below.
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il Doctor Analysis Software 5.00 (30) - [samples.idb]
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4004
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The Pressure versus Volume graph is used to calculate power. This is also known as
an Indicator Card. A zoom from O bar to say 10 bar provides a Light Spring Diagram.

el Doctor Analysis Software 5.00 (30) - [samples.idb]
ﬁﬁila Edit Download View Analysis Display Window Help - 8 X

D@ Eeee|he Hlae| e 212223 | + + (A& F

Support Vessel Port Inner Main Engine
k 16 May 1995 - 01 (819.8 RPM 956.4 kW)
- z | S ‘ 5.0
g gl
Bank Select 2
gine [14]za [ J4aTzaJeaia [za [as [es [ma [ee. %l Laa
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| 30
| [ z
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| l23 3§
|
| z
| L17 &
[0 2
|
|
| | Loz
| |
| | 0
| | ™
| |
. . . !
-B00 -40.0 0.0
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The graph of Rate of Change of Pressure versus Angle graph is useful for identifying
the ignition point accurately and for assisting in determining the correct position for
TDC. Note that the true ignition point on the pressure trace is one step after the
minimum point on the derivative trace.
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il Doctor Analysis Software 5.00 (30) - [samples.idb] ‘ZHE‘El
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Graphs of Fuel Pressure Versus Angle and Pressure Versus Angle are shown together
here. These are very helpful in diagnosing pump, injector and fuel system condition. It
is possible to overlay several graph types at the same time — the only graphs that
cannot be seen together are the Rate of Change of Pressure versus Angle and the
Fuel Pressure or Vibration versus Angle.

&d Doctor Analysis Software 5.00 (30) - [VIBDATA.idb]
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Vibration versus Angle graphs are useful for checking valve timing, diagnosis of valve
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bounce, and many other conditions. The results are dependent on the position of the
pickup. Fuel system elements can also be checked using vibration.
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3.5 Graph Tools

There are a number of tools that aid analysis once traces are being viewed. These can
be used to modify how the traces are viewed on the screen; they can pick cylinders
from overlays and show the variations between selected traces at any point.

Cursors

=

Each type of graph can display a cursor. The cursors are enabled using the button

on the toolbar. The screen will look something like the one below.

& Doctor Analysis Software 5.00 (30) - [Pioneer.idb]

@F\\a Edit Download View Analysis Display Window Help 48 :"l
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12 Apr 2001 - 01 (76.6 RPM 22605.5 kW)
12004 T
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The cursor will appear on whichever type of graph is showing. If there is more than one
type of graph showing, the cursor starts on the graph type which is farthest left on the
buttons on the toolbar.

There is a selection of buttons in the pop-up box. These allow you to select the graph
type for which you want a cursor displayed. If the graph type is not already there,
clicking its cursor button will bring it on to the screen.

The buttons are IE”E”E”T”TI and the two arrow buttons allow you to

move the cursor one step at a time. To jump multiple steps, hold the CTRL key on your
keyboard down while clicking on the arrow button. If you want to move faster, use the
arrow keys on your keyboard.

The button on the right lets you change the display in the pop-up box from a bar graph
to numerical values.

The pop-up and the cursors can be removed by closing the pop-up box with the X in
the top right corner.
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Zooming

It is often useful to magnify part of a graph or set of graphs to see more detail. This is
done using the mouse to click and drag a box around the area you want to look at.

Imagine a box around the area you want to enlarge. Point the mouse arrow to one
corner of the box, click and hold the left mouse button and drag to the far corner of the
imaginary box. A dotted line box will follow your moves. Let go of the left mouse button
when you have surrounded the area you want. A zoom screen could look like the one
below. The cursor has been left on and moved to the right, its pop-up box moved to a
convenient place and a bar-graph of the cursor values is displayed.

&3 Doctor Analysis Software 5.00 (30) - [Pioneer-idb] C=)X)

[(# File Edit Download View Analysis Display Window Help

D& s | Bl gk e b FL (ol @ | = L) EN=

MT Pinnacle Main Engine MAN B&W 7 $80 MC
12 Apr 2001 - 01 (76.6 RPM 22605.5 kW)
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You can always get back to the full size graph by double clicking anywhere in the
graph area.

The bar graph shows the relative values of each graph with the low values to the left. In
this example, cylinder 6 has the lowest pressure and cylinder 1 the highest. The overall
variation is shown as 3.8 bar and the angle of the cursor is -2°. Cursors are a valuable
tool in identifying which cylinder is showing a variation. The graphs are coloured and
the colours match the test description in the pop-up box. The value (high or low) also
helps to identify which graph is which.

Favourite Zooms

Certain zooms are very useful for analysis and you may want to be able to bring them

up quickly. The Favourite Zooms il i & buttons let you do this. First you need to
allocate a zoom button and then pressing the button will automatically bring up the
chosen zoom. Note that the Favourite Zooms can be locked by a password. You may
need to enter the password to change stored zooms. See the section on passwords.
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To allocate the zoom from one you have made by clicking and dragging, select the
View drop down menu and go the Save as Zoom selection and choose Zoom 1, 2 or
3. A shortcut is to press Ctrl 1 on the keyboard for zoom 1 for example. This action will
make the zoom button active and pressing the button will zoom automatically.

4 Doctor Analysis Software 5.00 (30) - [Pioneer.idb] (%]
[(# File Edit Download View Analysis [NSSEVE Window Help -8 x
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Zooms can be changed by repeating the above process if you want something else.
Zoom values are stored for each engine separately.

For more exact zooming and selecting different axis values for each parameter, select
the zoom tool from the Display drop down menu under Define Zoom ... , or use the
shortcut Ctrl Z on the keyboard. This brings up the following screen.

Crank Angle [degrees] Yolume [Mormalized)

Min: (K Maw: |30 Mir: ||:|_42 Max: ||:|_53
Prezsure [bar) Pressure Dernivative [barddegres]
Min: |40 Max: [120 Mir: |_2 Max: |E
Fuel Preszure [bar] ibration [G]

Min: |20 Max |70 Mir: |_|:|_-| M ax: ||:|_5
Store az Clear

ﬁ E g ﬂ % g Show Ares Limits| s | Cancel |

Fill in the axis values you want displayed and use the Store as buttons to store the
zoom. This box also lets you set the limits for each axis and allows zooms to be
cleared. Click OK when finished.
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Identifying a Trace

Identifying a trace among a group of traces is made easy with the Trace ID function.

This is activated using the Rio button. Click once on this button and then move the
mouse pointer to the graph area. The pointer will have ID next to it. Point to the trace
you wish to identify and it will be highlighted with dots, and a pop up box will contain
the details for that trace. If there are a lot of parameters selected for the trace, you can
scroll through them in the pop up using the slider bar at the right hand side. The screen
will look like the one below when a trace has been selected.

fedl Doctor Analysis Software 5.00 (30) - [Pioneer.idb]
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In the Traces box, the trace that has been selected is highlighted in blue.

Another way of using the ID function is to click with the right mouse button on one of
the tick marks in the Traces popup.

You can move between traces by using the up and down arrows on your keyboard.

Notebook

E

The notebook can be accessed by clicking on the _=_ button. The notebook can take
notes for tests, engines or for all engines on a ship.

In the database view, if a ship is highlighted, the note made will be specific to the ship
(all engines). If an engine is highlighted, the note will be specific to that engine. If a test
is highlighted, the note will be specific to that test.

The example below shows a note being entered for a test.
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New Note for 12 Nov 1999 - 04 (73.7 RPM 21166.7 kW) : 75% M... [X]

Type vour nate here

s

0k | Cancel ‘ Delete |

Another way of linking a note to a test is from the Traces view. When all cylinders for
one test are displayed, click on the Notes button and the note will be linked to that test.
If multiple tests are displayed, the note will be linked to the engine.

When in the notebook, if a note is linked to a test, you can click on the View tab below
the note and the traces for that note will be displayed.

B NoteBook (Engine: Main Engine MAN B&W 7 580 MC)

or probabhy just bak:rﬁ rezlity 2= the revs wars not 3t maximum, R

18-0ct-1922  Descriptons of the tests done on the =23 trisls are indicsted in the

datsbass tres sgainst the results for cylindsr No 1.

20-0ct-1522  |MC R r=adings tsken onhy on one run. Shaft bearing overhesting caused
the trizls to be stopped.

25-Aug-2000 | Propeller polished 01.08.00Ne 7 indicator cock blocked

Z0-Apr-2005  Thiz is 3 note for 3 test.

=

View:11-Nov-1539

&0 | ¥

Cloge | FPrrint

[ Filter for selected traces only

The Filter for selected traces only selection will hide notes that are not related to the
samples that are available for viewing in the Traces window.

Notes may be modified by double clicking on them. This brings up the edit screen with
the existing text displayed.

Display Preferences
You can select some preferred ways to view traces using the pop up box below. Select

Display... Display Preferences from the drop down menus, or right click on the graph
area and select Display Preferences.
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Display Preferences

H Lz Styles Trace Options
Yolume Label: Y olume Line %idth for Traces on Graphz: 1
Angle Label: |Efaﬂk Angle Mumber of Colours on Graphs; 12
T Awiz Styles Fiange on Curzor Bar Graphs

Freszure Label: |PTESSUTE f+ Auto Scale

[ Mormalized Scale " Fixed Ranges

Pressure At 100%: bar Preszure: <uniks

Pressure Derivative: bar/?

" Az Styles Acceleration; g
Derivative Label: |Hate of Change in Pre:
Fuel Pressure:; bar

k. | Cancel Fant... | Set az Defaults|

This pop up allows you to change axis labels in terms of their name and by using the
Font button, the appearance can be changed by using a different font, colour etc.

The width of the trace lines can be increased, and the number of colours used matched
to the number of cylinders on the engine being viewed.

The Range on Cursor Bar Graphs area allows entry of fixed ranges. The cursor bar
graphs normally auto scale such that the centre line is the mean and the largest
deviation cylinder’s result will touch one or other side of the bar graph area. In cases
where variations are small, this may look like there are large variations and so it is
possible to set the scale on these bar graphs to a fixed value. In this way, the mean will
still be at the centre, but the bars will only extend as far as the scaled amount.
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3.6 Tables

The information shown in the graphs is also available in numerical format in the
Tables.

Viewing Tables

Tables of results are provided to give numerical information on the tests. To see the

table of results for the selected traces, click on the 1§__§ button in the toolbar. A screen
like the one below will be shown.

& Doctor Analysis Software 5.00 (30) - [Pioneer.idb] WG

@File Edit Download View Analysis Display Window Help - 8 X
DB o Bk sk -~ B&8%
MT Pinnacle Main Engine MAN B&W 7 S80 MC
13 Nov 1999 - 04 (80.0 RPM 27252.4 kW)

ent)

cyli

12 Api 2001 - 01
cyli

12 Apr2001 - 01
cyli
(per

Cylinder 1
12 Apr2001 - 01
12 Api 2001 - 01
Wean
‘arlatien
Total

Ready LOCKED NUM

The table gives many of the standard values which are REREREITE E|
useful in assessing engine condition. Power results have a | . e ®
total, which is useful for single tests on a whole engine. _— :‘
The tests that are shown on the table can be selected in W B
just the same way as for traces. A T
41 Indicated Power (ki)
1z i i
Click on the ¥¥ button to bring up the pop-up box that will R I R
let you choose the results you want. The different results | & [indicated Power PS]
can be switched on and off as they may not all be | #™ |PeakPress
required. To do this, click on the button @ and the box to B
the right is shown. The Move Up and Move Down buttons | *' [PressatTDC
allow you to change the order of the results. 10:1 [Max Rate of Press Rise -
Move Up | Mowe Down |
Click once to turn off an item and once more to switch it on TR
again. Note that you will need the password to activate UserValues.. | Userngies.. || HitoLinis |
this function if the “Scalars which are Selected for Display” oK, | Cancel |
option has been locked. See section on Passwords.
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Automatically Calculated Results

There are 16 standard values and 2 selectable values that can be shown as described

in the following table.

Item Description Comment

RPM Engine speed

Pscav Scavenge or boost pressure Manual input at download
MIP Mean indicated pressure

Power (kW) Power in kilowatts

Power (hp) Power in horsepower

Power (ps) Power in ps — metric horsepower

Pmax Peak pressure

Ang of Pmax

Angle of peak pressure

Ptdc Pressure at TDC

Ang of Ign Ignition Angle Shows -999 if not identified
correcty. Can be altered
manually.

Ign Delay Ang Delay from spill port closure to ignition | Shows 0.00 if Ang of Ign
incorrect.

Max Pr Rise Highest rate of pressure rise

Ang of Max Pr Rise

Angle at max pressure rise

Pow Rel to MCR

Cylinder and engine output as %

Requires indicated MCR to be
entered.

Inj Ang Angle of fuel injection Fuel pressure traces only.

Inj Duration Duration of fuel injection Fuel pressure traces only.

User Angle 1 Pressure at a selected angle Defaults to TDC if no angle
entered.

User Angle 2 Pressure at a selected angle Defaults to TDC if no angle
entered.

User angles

Click on the @ button and from the Table Values pop up,
select User Angles.... to see the window opposite.

You can enter 2 angles at which you want to see values in
the tables and bar graphs. These can be given a name as
in the dialogue box on the right. These are often used to
compare compression on engines that fire ahead of TDC
and to provide a comparison of the expansion traces at a
point well after ignition.

Define Selected Angle

&

Select title and anale for preszure reading.

gnglhé[)egrees]
: o
- |E:-:pansin:nn @ 23 deg 23
ITI Cancel |
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Manual Data Input

User Fields

It is possible to enter data into tables
manually for items that the Doctor does

i A tvpical | £ thi D escription [t dp

not measure. A typical example of this i - .

would be exhaust gas temperature. I L 0 :‘
& |F'um|:| Index |mm |EI

Each user entered parameter can be 3 T [rm £

given a name, unit, and the number of j :

decimal places required for accurate 4: |Governor Setting |% I

entry. A |K_I,Ima Tarque |Tm |1
B: |Kyma Thrust T 1

From the Table Values pop up, select Kyma Thus | |

User Values.... 7: |Kyma Power HP [

Click dd | 8 |T/C air Irlet Termp T 0

ick on Add to enter a new value.

3 |T/C 1 Caaler Diff P i [

To delete a value, first highlight the | 10:|T/C 2 Cooler Diff P i C 0 |

description then click on Delete.

_ dd | Delete | ok | cancal |
A large number of user variables are
included in all databases created by

version 5.10 software or later. Several of these are selected by default, including Texh,
Turbo (RPM) and Rack.

Exporting Tables

This is for special use only to allow tabular data to be used by other applications.
Do not use this for regular transferring of results for review or correction. Please
see Archiving and Sending Data.

A table of results may be exported as a text delimited file. To do this, right click on a
table of results and select Export. In the pop up that will appear, choose the
destination for the file and give it a name. The default is Export.txt, but any name may
be entered.

The resulting file is comma and tab delimited and is easily opened up with programs
such as Microsoft Excel. These files are not able to be opened by Doctor software.
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Save As

Savein: ibDDdurBE ‘:J - IfF Ed-

Q [CoBackUp

My Recent
Documents

€ R
Desktop

Hy

5

My Documents

E—

o
<

My Networl File name: ;m _:j Save I
Flaces
Save as bype: iText Files {* b} Li Cancel i

Table Fonts

To change the fonts used in your tables, right click on a table and select Tabular Font.
This selection is also available from the Display.... drop down menu. The following
dialogue box allows changes to be made to the way tables are presented.

Font: Font style: Size:
[Regular 10 e |
8
Arial Black — Ikalic 9 -
(} Lzl Namow — |Bold
(} frial Rounded MT Bol: Bold ktalic 11
B AucoinEd Bl 12
Hr AucoinLight [y 14
H AvantGarde Bk BT % 16
Efects Sample
[ Strikeout
[ Undedine e
Color:
I Bl=ck ~] | Serpt:
|‘."'.|'estem ﬂ

3-23



Chapter 3 — Analysis Functions

3.7 Bar Graphs

The information from tests is available as bar graphs. These allow very fast
identification of the results that differ from the average. To view bar graphs of results,

click on the = button.

Bar graphs are shown as the top of a conventional bar graph with a line drawn through
the mean value for the parameter. This saves space as the lower part of a bar graph
contains little real information and this allows a large number of results to be shown on
a single screen.

[l Doctor Analysis Software 5.00 (30) - [Pioneer.idb]

28 %

MT Pinnacle Main Engine MAN B&W 7 S80 MC
13 Nov 1999 - 04 (80.0 RPM 27252.4 kW)

Cylinder 1
12 ApI 2001 - 01

12 Apr2001 - 01
linder
12 Apr2001-01

Soees L
(REM) Tee kst %

(bar)

Angle of Peak Fress
©

fois

Ready LOCKED NUM
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The appearance of the bar graphs may be changed by right clicking on the bar graph
and selecting Bar Graph Fonts.... This selection is also available from the Display....
drop down menu.

Font: Font style: Size:
E] |Hegular 12 | 0K |
s 3
Arial Black —' [talic 9 Cancel
(} Aral Namow —  |Bold 10
(} frial Rounded MT Bol: Bold kalic 11
B AucoinExdBol
B AucoinLight 14
W AvartGarde Bk BT % 16
Eifects Sample
[ Strikeout
[ Underine AaBbYyZz
Color:
| Bk =| | Scipt:
|Westem ﬂ

The bar graphs may be adjusted to scale automatically, or scales may be imposed on
them. To access the pop up that this is done from, right click on a bar graph and select
Bar Graph Hi Lo Limits. This selection is also available from the Display.... drop
down menu.

Bar Grap Hi-Lo Limits

Scalars Scalar Scaling Preference
v Speed & = Apply Auto Sealing
Scavenge Press
k1P " Apply Marual Sealing

Indicated Power [
Indicated Pawer [HF)

Indicated Pawer [P5) Minirmum:

M anual &xiz B ange

Peak Prezs

Angle af Peak Press ] b &xirnuim:
Preszz at TDC

Max Fate of Presz Rize Indicated Bazeline
Angle of Maw Prezs Rise =

> MR M ean

Igrition &gl " Fized:

Ignition Delay Angle [}S

aK, Cancel Resat | Reset 4l | et All To Auto |

[ES
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The Set All To Auto button is useful if you are not sure what ranges have been set for
some of the parameters. It is also useful for databases converted from earlier formats
where limits have been set that are no longer required.

3-26



Chapter 4 — Database Functions

CHAPTER 4 - Database Functions

The database used for the Doctor analysis software is Microsoft Access. The file
extension that has been used for Doctor files is .IDB (short for Icon DataBase).

By using a standard database, many functions become available to users. It is even
possible to use Access to look at the raw data within a Doctor database. Note that
settings in a database should not be altered in Access. Any changes made in Access
may result in an error when the database is next opened by the Doctor software.

Once the program is installed on a PC, double clicking on a file with an IDB extension
will automatically open the file in the Doctor program providing the file is a valid Doctor
database.

4.1 Data Sources
Doctor data can be accessed from a number of sources. These are described below.
New Data

Downloading from a Doctor portable or installed instrument will provide new data. The
section on Downloading Data describes how this is done.

Existing Version 5 Databases
Databases may be opened using the method described in the Analysis section.

Alternatively, from Explorer, or from My Computer, you can double click on the file
name for the database you want to open.

Version 5 Archives

Archives from Doctor Version 5 are databases in their own right and can be opened up
in the same way as a database. This is very convenient when receiving an archive by
Email, as it can easily be checked by double clicking on it before it is integrated into the
main database.

Pre-version 5 databases

Version 5 analysis software can import data from earlier versions of the Doctor
program. This will work for databases created in version 3.X software and above. For
earlier versions of the software, first use version 3.29 software to convert the data to a
format that Version 5 can convert.

Due to the way in which engine details were entered in pre-version 4 databases, the
engine details will be incomplete in that the fields for Bore, Stroke and Con Rod Length
will show as zero. This does not affect the results and the ability to download new data
into the database. New databases made from version 4 databases will have all these
fields filled in correctly.

Note: Pre-Version 4 databases will require Bore, Stroke and Con Rod Length to be
entered correctly in Engine Details. If this in not done, any new data downloaded from
a Doctor instrument will be invalid. Any re-calculation on old data will require correct
entry of the full engine details to give correct results.
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When a database is converted, the integrity of the results is checked. If there are
problems with any of the results, the converter will attempt to fix these. If repair is not
possible, the faulty results will be omitted from the new database. A report that itemises
any anomalies is produced and can be viewed at the time of the database update, or at
any later time.

Note for operation over a network: The upgrade process requires previous versions
of the Doctor database code to run. All restrictions that applied to versions 4.21 and
earlier will apply. It is strongly recommended that the data that is to be converted is first
moved to the local drive before conversion. To convert files without first moving them to
the local machine, the drive must be mapped to the target machine. File names must
be kept to 8 letters or less.

Steps To Open A Pre-Version 5 Database

]

Click on the L=

Open Database button.

Navigate to the folder that contains the database you wish to convert. At the bottom of
this window, select Pre V5 Database. The files in the database will then become visible
as in the picture below.

Select Folder and Filename of Database to Open

Look in: il'f}samples :j & 5 Ef-
. @AUKLIARVDB P R s
;3‘ | %] cYLINDER. DB

MyRecent | [%]Eng401.db
Documents l_)‘a NOTES.DE

@ |[%] operator.db
. | [&]Plant.db
Desidtop | %] system.db

| ¥ TRACE400.0B

My Documents

s
My Computer
@ | :
My Network File name: i __*_'_i Open I

Flaces
Files of type: iPre V5 Database Cancel i

W5 Doctor Database
W4 Database Archive

Highlight any of the files that are visible, and click on Open.
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Select Folder and Filename of Database to Open

Loak in: i ) samples _:j = ck EB-
| Booms
4 3 | (%) cvLDER.DB
My Recert  ||%]Eng401.db
Documents | (&) NoTES. DB
F’T‘ .i;] Operator.db
| L
| %] Plant.db
Desktop .i;] System.db
: | Race400.08
My Documents
|
58
My Computer
)
My Network  Fie name: [TRacE200.08 [~ uw__]
SCES
Files of type: iPre Y& Database _j_'_j Cancel i

The next window requires you to select the destination for the new database that will
be created. Note that the new database has already been named for you. The name it
is given is the same as the name of the folder that contained your old database.

The default destination for your new database is the same as the folder above the one
that contained your old database. You can choose a different location if you wish.

Select Folder and Filename for Converted Database

Sawvein: | (=3 Doctor32 j &k BB
- ) BACKUP
\_\bl [C3)0ld Data
My Recent =) samples
Documents |~ i pats
€
Desktop
My Documents
Ity Computer
My Networl File name: |Samples.idb j Sq
Flaces
Save as type: |V5 Doctor Database j Cancel

Alter the name and destination if you wish and click Save. Your new database will be
created.

During conversion, data is checked for any errors and if any are found you will be
advised. Errors will normally be corrected, or the data with problems will be omitted
from the new database. If errors are found, the following message appears:
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Doctor 32-Bit

L] "1 The conversion has raised some issues. Do you wish to view these now?
-

Yes Mo ‘

If you choose to view the message, it will indicate the problems found. The message is
saved in any case for viewing at a later date.

Your new database will now be open and ready for use.
Version 4 Archives
Data can be imported from archives created in version 4 of the Doctor.

When a Version 4 archive is converted, the integrity of the results is checked. If there
are problems with any of the results, the converter will attempt to fix these. If repair is
not possible, the faulty results will be omitted from the new database. A report that
itemises any anomalies is produced and can be viewed at the time of the database
update, or at any later time.

Note for operation over a network: If the file to be upgraded (source file) is on
another machine, the drive must be mapped to the target machine. File names must be
kept to 8 letters or less.
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4.2 Moving Data

Tests, Engines and Ships may be moved within a database that has multiple operators
in it. Click on the item you want to move and hold down the left button on your mouse,
then drag to the location where you want to move to. When you release the mouse
button, the item will be moved.

While the item is being dragged, a grey box next to your mouse pointer will indicate
that the target location is valid, and a circle with a diagonal line through it indicates that
the location being pointed at is not a valid location for the item.

If a Test is moved, this needs to have its hierarchy moved with it. In other words, if you
move a Test from one Ship to another, the second Ship will then contain a duplicate of
the Engine the Test came from. If it is moved to another Operator, a duplicate ship and
engine are inserted into the new Operator. The original Operator will still have the Ship
and Engine, but the Test that was moved will now only exist in the new location.

i Doctor Analysis Software 5.00 (35) - [samplesX.idb]
[ Fle Edit Download View Analysis Display Window Help BEES
D@ & o [ = —HE| %

Engines Measurement Selection
e e S e st S ) ettt el it OGSO
= [2] Container Ship Company O Select/DeselectAl
) O 11Jan1997-01 (F) (105.3 RPW 9166.5 k) IRST TES
= (21 M5, Carier O 11 Jan 198702 (F) (106.1 RP 90705 ki)
O 11 Jan1997-03 (F) (101.7 RPM 6497.9 ki)
—} (£ Elesticity Company O 12Jan1837-01 (F) (110.9 AP 9572.4 ki)

= E] Power Station
+ % Generatar 3
= E| Marine Operator
= [Z] Bulk Ship
+ % Main Engine [
+ [T Power Company =
+ El Ship Operatar
=+ E] Shipping Compary
= El Trading Company
= E| Cargo Ship
+ % Large 2 Stroke

Ready LOCKED CAP NUM

If you try moving a test into another engine, if the engine does not have identical
geometry, the move will not be possible. A message that informs you of the differences
will be displayed, and the only option is to cancel the move.
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Engine Configuration Different

[ Generator 3

The Engine into which you wish to move these samples iz not compatible with the
samples source engine.

The differences between the engines are listed below:

Engine Type

Mumber of Cylinders
Cylinder Configuration
Firing Oirder

Bore

Stroke Length
ConRod Length

Total Rated Power

Cancel Mave

In the example above, the target engine is different in several respects, and the move
is not allowed.

If an Engine is moved, it will be transferred to the new Ship (and new Operator if the
target is another Operator) along with all its Tests and it will cease to exist in the
original Operator.

If a Ship is moved to another Operator, all its Engines and Tests are moved with it and
it is removed from the original Operator. This is probably the most useful move as ships
are often bought and sold.

Ed Doctor Analysis Software 5.00 (35) - [samplesX.idb]
[¥ File Edit Download View Analysis Display Window Help

0@ e = = 7

I Engines Measurement Selection
= E| Caontainer Ship Company
= El k.5, Carrier

+ % Main Engine
= E] Electricity Company
= El Power Station
+ % Generatar 3
= El Warine Operatar
Bulk Ship
+ kain Engine
+ |:| Fower Company
+ E] Ship Operamrh
+ El Shipping Comaary
= E] Trading Comparny
= El Cargo Ship
+ % Large 2 Stroke

Ready LOCKED UM

As an alternative to clicking and dragging, the same operation may be initiated through
the Edit drop down menu, or the option will appear in a pop up if you right click on an
Operator, Ship, Engine or Test.
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4.3 Copying Data

Tests, Engines and Ships may be copied between databases. First, you need to have 2
databases open at the same time. Once you have opened multiple databases, (2 or
more), use the Window.... Tile selection from the drop down menus and the screen
will look something like this.

fd Doctor Analysis Software 5.00 (30) - Pioneer.idb

File Edit Download View Analysis Display Window Help

O&EE o kK| & ?

SEE =
= El Qil Shipping Inc. + E] Container Ship Company
+ E] MT Miranda = E] Electricity Company
+ E] MT Pinnacle (Copy 2) + El Power Station
+ E| MT Painter + E| hatine Operator
+ E| MT Progress =+ |:| Power Cormpany
+ El T Fiotterdam =+ El Ship Operatar
+ El T Funner =+ El Shipping Company
= E| Tanker Co Ltd + E| Trading Company
+ E| + E| Tanker Co Ltd

+ E] MT Esteemn
+ E] MT Europa
+ E] MT Miranda
+ E] MT Finnacle

Ready LOCKED NUM

Use click and drag to copy between the databases.

If a test is copied, its higher levels will be created in the target database. For example,
if a test is copied to another Operator, the Ship and Engine will be created under that
operator. If you point to a blank area in the target database, the Operator, Ship and
Engine will be created along with the Test you wanted to copy.

As an alternative to clicking and dragging, the same operation may be initiated through
the Edit drop down menu, or the option will appear in a pop up if you right click on an
Operator, Ship, Engine or Test.
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4.4 Deleting Data

Data may be deleted at any level in a database. Highlight the item you want to delete,
and then select Edit... Delete. Depending on your selection the following will appear

Delete Sample

Confirm Delete Sample

\‘.\’/I ‘You are about to permanently remove data from the database. Are you sure that you wish to do this?

Delete Engine

Delete Engine Node

Mode
{* Delete Al Traces
" Delete Entire Engine

Here it is possible just to delete the Tests, or to delete the Engine with its results. It is
often useful to be able to create an empty Engine if making a new database. The
Engine could be copied from another Ship into the new database and then emptied of
results.

Delete Ship

Confirm Delete Ship ‘MT Pinnacle (Copy 2)'

‘.i) You are about to permanently remove data from the database. Are you sure that you wish to do this?

b
es ’\QJ Ma |
L

Delete Operator

Confirm Delete Operator '0il Shipping Inc.”

\:p You are about to permanently remove data from the database. Are you sure that you wish to do this?
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4.5 Archiving and Sending Data

Data may be needed by several people in an organisation. Ships often send results to
the head office so that the Superintendent can see engine performance data.

Archiving
This is the way results are sent for correction and for review.
Highlight a test or the engine to archive all the results for that engine, or highlight the

ship to archive all engines. Click on the File.... Archive command from the drop down
menus.

& Doctor Analysis Software 5.00 (30) - [Pioneer.idb]

O new cl+n ?
. g';?; Cul0 R Measurement Selection
= C |0 select/DeselsctAl

u
7% O 05 .Jul 200401 (1074 RPM 10794.4 kW)

Restore Archived Data...
System Preferences...

Enter Locking Passward...
Change Locking Password.

Exit Analysis Software

Archive measurements from the current database LOCKED NUM

The following window will appear. Select the date range for your archive and click OK.
The next Window allows you to choose the destination for the file and to name it.

. y Select destination drive/dir. and enter filename
Archive E‘

Dperator: Tanker Co Ltd Savein |‘—) Doctar32 ﬂ & [
Plarit: MT Miranda \ (CBACKUP
Engine:  Main Engine Cancel | 5:5 | 2] New Database for my Engines.idb
Selected Measurements My Recent @ Samples.idh
% From the Eeginning ooty
" From Date: - July 2004 - rI_

Mon Tue wed Thu Fri Sat Sun

1 3 4 Desktop

&» 5 7 8 3 10 M

12 13 14 15 16 17 18 s

19 20 21 22 23 24 25 __J

26 27 28 23 . A i FneStes
+ Tothe End KR July 2004 [ v ] !1’
" ToDate:

on Tue wed Thu Fri Sat Sun My Computer

12 3 4

& 5 7 85 3 10N ﬁ‘

12 13 14 15 16 17 18 ___9)

19 20 21 2 23 24 A My Network  File name: |Backup fo head office ﬂ Save

26 2 M 23 31 AN Places

Save as type: |\."5 Doctor Database j Cancel

Click Save and your archive is completed.
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Archiving and Emailing

If you wish to send the archive by Email, start by clicking on File... Archive and Email.
The same process is repeated, but when Save is clicked, you will get the following
screen.

W Email of Doctor Archive For Email.idb |-_|rﬁ|g|
. File Edit View Insert Format Tools Message Help .f;.
S = AB
Send Paste Undo Check  Spelling Attach  Priority Sign Encypt  Offline
From: |j0hn.r0e @iconresearch.co.uk  {John Roe) ﬂ

[GEB To: |Head .office @anycompany. com|
e |
Subject: |Email of Dector Archive For Email.idb
Attach: ||Q Far Email.idb {297 KE)

Please find the attached Doctor archive file called 'For Email.idb'.

If you use Outlook or Outlook Express, your normal address book will be available for
selection of the recipient, or this can be filled in manually. Click on Send, and the next
time you use your Email program, the message will be ready in your out-box for
sending.

Restoring

Archive files are databases in their own right and can be opened by double clicking on
the file when it is received, provided the Doctor program has been installed.

To keep data together, an archive file may be restored into an existing database. This
procedure is used widely to keep a full record of ship’s performance at a head office.
Each month, the archive of the latest data is sent form the ship and restored into the
database at the head office.

Open the target database, and then click on File... Restore Archived Data command.
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Select Archive filename

Look in: ! =) Doctor32 “:j e r:_uf( '
_ 2 [CoBackUP
3 Eackup for head office.idb
My Recent || i] For Emalsgidb
Documerts Q MNew Database for my Engines.idb
FI' . Q Samples.idb
Desktop
My Documents
1 g
Computer
My MNetwark File name: iBackup for head office idb ____V__j Open
Places
Files of type: !\."5 Doctor Database ____V__j Cancel i

Select the location and the file you want to restore. Click on the file to select it then
click on Open.

Restore Archived Data

Selected Meazurements
% From the Beaginning
" From Diate: - by s -
Mon Tue Wed Thuy Fri Sat Sun
1 2 3 4
& £ 7 g8 9 10 N
12 13 14 15 16 17 18
19 20 21 22 23 M4 25
26 27 28 23 30 A

™ TaDate:
bon Tue ed Thuy Fri Sat Sun
1 2 3 4
& 5 7 8 9 10N
12 13 14 15 18 17 18
19 20 21 22 23 24 A4
26 27 28 23 3 A

Select the dates you want to restore and click on Restore. The data will be added to
your database. If there is duplicate data in the archive, the following message will be
seen. You can choose whether to overwrite or not.

Confirm Trace Overwrite

AIE YU sUre you want b ovenarite
"Main Engine 05 Jul 2004 - 01 [101.4 RPM 10734.4 KWw"
with the data fram the archive file?

Yes No N Yes ta &l | Mo to Al |

If engine details have been changed, either in the source database for an archive, or in
the target database, a message will be shown, advising of the differences between the
databases. Differences can occur if TDC position had been adjusted, or if any engine
parameter such as Bore, Stroke, etc. has been altered. The changes may or may not
be valid, and so choices are given as shown below.
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Different Engine Found

| Container Ship Company:b. 5. Carrier:t ain Engine

The archive containg the above Engine which already exisgts in pour databaze but has the
following differences:

Baore

Strake Length

ConFod Length

Cylinders Sensitivities / Angles
Do you wish ta:

[A]: Add thiz Engine and continiue with the restare.

[B]: Skip thiz Engine and all of its samples but continue restaring the remainder.

A Add new Engine |

B Skip this Engine | [%

C: Replace Existing Engine |

In the above example, there are several differences between the engine in the target
database and the engine in the archive. There are three choices given.

Button A will add a new engine to your database. This will be labelled Copy2 to
differentiate it from the engine that is already there.

Button B will not copy anything for the engine that has differences. If there are other
engines in the archive it will proceed to restore them. If they too have differences, the
same procedure will be applied to allow you to choose what happens to the data in the
archive.

Button C will update the engine details in the target database to match the details in the
archive.

In the case where the engine details are updated, it is possible to update all results for
that engine to match the revised engine details. See the section on Recalculation
below.
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4.6 Combining Databases

A simple way to combine databases is to have your master database open and the
archive file available on your desktop. Make the master database window small enough
so that you can see the icon for your archive database on the desktop. Then click and
drag the archive file into your master database. The correct ship and engine(s) will
automatically be located for your results.

If there are any differences in the archive engine details and your master database
engine details, a message will let you what the differences are (see previous page).

The restore function provides another method by which databases can be combined.
See the section on restoring above.

4.7 Splitting Up Databases

To split up a database, use the File... Archive command to create an archive of part of
your database. you will then have the same data in the new archive file (which is a
database in its own right) and in the original file. To finish splitting up the data, it is then
necessary to delete the data in the original database. See the section on deleting for
details.
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4.8 Altering Data (Recalculation)

If mistakes have been made in the engine details when setting up a database, it is
possible to retrospectively correct the data.
to alter to get the Engine Details window.

Note that for databases that have been converted from Pre-version 4 Doctor
Databases, this procedure will have to be followed to enter the Bore, Stroke and Con-
Rod Length for the engine(s).

Engine Data (MT Pinnacle (Copy 2))

General Infarmation

Engite Mame: | GETN e =0 R
Engite Type: b a0
~ Bore: iy
Cylinder ' Stroke: 3056 i
Configuration: ¢
Lon Roed 3604 mm
Length
Mumber of i Fated
Cylinders: S 3 Bt | 27 6bR ks
|ndicated Power:
Firing Order. .. | Yalve Timing... Transducer Senzitivities... |
Table Figlds.. | Fuelfdib F'alameters...| Trigger Parameters... |
W Configuration Infarmatio
[u]8 | Cancel |

effective for future readings, but will not be
parameters may be changed. Highlight th

It is possible to adjust most of the parameters, however the type of engine, number of
cylinders and whether V or in-line cannot be corrected. Changing the firing order will be
re-calculated for existing readings. All other
e tests to be recalculated and use Edit...
Recalculate Sample to make the adjustment. The following message will appear, click
on OK if you want to go ahead.

Doctor 32-Bit

‘,

2
B

Recalculation may effect the values of the Scalars relating to the samples.

Cancel

I

4-

14

First, double click on the engine you need
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4.9 Editing a Sample

Samples may have a description added to them and a number of other options are
available through the same route. Highlight the test to be edited and use Edit... Edit
Sample. The following window will appear.

Analysis Results (M.S. Carrier Main Engine)

i Mo |1 Desc.:l

Test Date:

Cuylinders:
1]2]s]+]s[e]

|C_\J|inder: 1
Scavenging 200 Maximum B ate of ’— bars?
Pressure: Bt Pressure Rise: el
Mean Indicated  [15 35 b
\ . ar  Angle of Max a8 deg.
Pressure: Pressure Rise: ' 3
Speed: 111.0 RP Eeslult15t Selected [10q5 e
ngle 1:
Indicated Power: 1663 K/ Eeslultzat Selected g4 har
) ngle 2
E’IDEUEE:[ fi=lotivertalloor % Angle of Ignition: |16 deg.
: Ignition D elay
b aimum 28] 3 1E
Pressurne: o il e

Angle of Pmax
Relative ta TOIC: I bar

Pressure at TDC; (103 deg.
Injection Angle: 1.6 deq.

Injection Duration: W deq.

Uservalues... |M'mentF‘arams...| F'VData...| Graph...| Ok | Eancel|

In the Desc box, a description for the test may be inserted. This will appear next to the
test in the database tree.

The selection buttons for Cylinders allow the data for each cylinder to be displayed in
turn.

The User Values button will display the user entered data for the selected cylinder.

User Values rg|
Drezcription Walue Unit
1: Temp.Exh. deg.C
2 Fuel Rack '80— mm
3 VIT Rack 27 mm
4 ASC Temp 45 DegC
5 CylH20 [f06  DegC
B Lub Oil Temp [75  fedC
7: Fuel Flow W 1¢miiry
,Tl Cancel |

The Measurement Parameters button will display the raw pressure, angle and volume
values for the selected cylinder. These may be copied and pasted into another program
such as Excel.
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Measurement Parameters

Samples per Cycle:
Trigaer Rel. to Reference TOIC: ’T deqrees
Angular R esolution: W deqrees

Wumnber of Testh: ’507

Multiplier % alue: ’137

MNumber of Averaging Cycles: "Ifli

The Graph button will switch the display to the traces screen with the graph of the
selected cylinder displayed.

The OK button exits this window

The Cancel button will exit the window and ignore any changes that have been made.
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4.10 Exporting

This is for special use only to allow raw data to be used by other applications. Do
not use this for regular transferring of results for review or correction. Please

see Archiving and Sending Data.

Data may be exported to other software programs for special purposes. The data is
saved in a comma delimited format suitable for opening in a wide variety of packages.
Select the test you want to export and right click on it.

il Doctor Analysis Software 5.00 (30) - [Pioneer.idb]
EFHE Edit Download View Analysis Display Window Help
0w @ o k#Es 8 ?

Engines
+-[£1 0il Shipping Inc
= E| Tanker Co Ltd.

10 Oct 20

ooooo

100t 201
= El T Endurance 10 Oct 201
\% Auiliany 1 MAN BAW BL23/30 10 0ct 20|

\%’ Avpliany 2 MAN BaMW BL23/30
‘% Auxiliany 3 MAN BaW BL23/30
+ \% Main Engine MAN B BSEOMC-C
\% Main Engine MAN BAW 7 580 MC
+ E| MT Esteem
+ E] MT Europa
+ E] MT Miranda
+ E| MT Finnacle

Ready

SEIEs

- x

Measurement Selection

Select/Deselect All

Edit Sample
Delete Sample

Copy Sample

Make Motebook Entry for Sample
Reference Sample

Recalculate Samples

Graph
Tabulate Scalars
Bar Graph Scalars

LOCKED HUM

Click on Export Sample and the following window lets you choose a location and a
name for your exported data. This data includes all the raw pressure, angle and %

volume data for all the cylinders in the test.

Select destination drive/folder and enter filename

Save in: | I Doctor32

= « merE-

\_3 )BACKUP

My Recent
Documents

Desktop

My Documerts

== B
My Computer

My Network

Places

File name:

o

Save |

Save as type |CS‘¢' {Comma delimited)

Lo Ll

Cancel
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4.11 Password Protection

A password is set by default to lock up the TDC offset correction tool. The default
password is “doctor” in lower case letters.

If a password locked function is selected, the following message appears.

Enter Security Password r5_<|

In order to change protected values a m
paszsword is required: -
Lock
Pazzward: l Cancel

Enter the password and you will be able to continue.

It is possible to apply password protection to a number of areas of the program. To do
this, use the File... Change Password selection from the drop down menus.

Change Security Password

0ld Password: |“““““’1

Tick items pou want pazsword protection
fir.

[v Adiusting Trigger Belative TDC
[ Defining Kooms

[ Selecting%isplayed Scalars
[ Defining Engine Parameters

[ Restaring Engine Definitions

[ Recalculate Sample Scalars
[ Adjust Bar Graph Fanges

Mew Pazzword:
MHew Pazsward
Confirmd: w

This window also allows the password to be changed. Passwords are stored in the
database in an encrypted format, so archives and copies of databases will have
password protection as set up by the last user.

On new databases after version 5.10, password protection is applied to all items apart
from Defining Zooms and Selecting Displayed Scalars.
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CHAPTER 5 - Report Generator

5.1

Overview

Reports on paper are often useful for sharing information gathered by the Doctor
system. A report consists of the following:

A summary section. If the diagnostic capability has been purchased, the
summary page or pages will include diagnostics and optional status indicators.

A trace of the Pressure versus Angle and Pressure versus Volume traces for
the entire engine

A trace of a zoom on the Pressure versus Angle traces around TDC, with the
Derivative traces overlaid. For V engines, one of these is produced for each
bank.

The Table of Results.
The Bar Graphs of Results.

These last two items have defaults, but will include any items that have been selected
to be viewed within the database by the user. A sample report with diagnostics is
shown below. This report has 5 pages, however, the number of pages will vary from

report to report.

RESEARCH Engine Report
Operator Marine Operator
Ship Name Ambassador
Engine Name MAINENGINE
Test Date 16-December-2003
Speed 83.5 RPM
Load 759 %
@ Validity Test
|All races for this lest have ient integrity to permit analysis. |

@ Compression Comparison at -13.2°

Awverage Compression  85.1 bar
Compression Variation 2.7 %
[Comp is |

@ Pre-gnition

|There are no symptoms of pre-ignition. |

@ Ignition

Average Igniticn Angle 0,6°

Ignition Variation 17.8°

Earliest Cylinder 6

Latest Cylinder 4

ignition angles should be verified on the Iraces and if found to be comrect, then
gine ignition timing is ikely fo require adjustment.

@ Spread of Flame

[Flame spread is ind as |

) Power Balance

Indicated Power 12273 kW 16459 HP
Power \ariation 7.3 %
Highest Cylnder 4
Lowest Cylinder 6
balance can be impr any cylinder pr should be
solved first.

Comments

e were supplied for this report. ]

Dnsclamar y o d d . Icon R hLe fs
& A

f ay actions takan
sr manally [ . lysis unes sigerithms that cam give
Interpratasion sn occasksns. The resutts from sutsmated Sagrestics should shways be checked by ather meins bafsrs amy acten s tiken
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Pressure (bar)

Marine Operator : Ambassador
MAINENGINE : 16 Dec 2003 - 00:01 (F) (83.5 RPM 12273 kW)

B

1200~

s0.0-{

400

2004

00 013 029 038 0 L1 o 08 1.00
-180.0 1350 200 450 oo a0 0.0 1350 1800

Fressure (5an

Marine Operator : Ambassador
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5.2 Preparing Results for Analysis

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

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

Position of Traces: The TDC reference must be correctly set. If traces are not
positioned correctly relative to TDC, then the calculated power will be incorrect. Please
see section 2.6 for instructions on how to do this. Please note that TDC setting is a
service offered by Icon Research and is free of charge on new systems for initial
readings. Send an archive copy of your database to doctor@iconresearch.co.uk for this
service.

Ignition Points: The ignition point for each trace must be correct for the analysis
module to work properly. The Doctor program automatically identifies ignition points but
the algorithm used can occasionally fail to find an ignition point especially if the traces
are of poor quality. In these cases the system will report the text ??? and prompt you to
enter a value. In a very few other cases the program may identify ignition incorrectly,
and in these cases, you should alter the value that the system has generated in the
Table of Results. Double click on the entry in the table and a new value can be entered
as shown below.
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Ignition points can often be best identified using the Derivative or Rate of Change of
Pressure traces and by zooming in on the traces around the TDC area. Note that the
true ignition point on the Cylinder Pressure trace is the point immediately after the low
point on the Derivative trace.

When the Reporter starts, there is an option to enter an angle at which compression
values will be compared. With engines that fire after TDC, this should be 0° and for
those that fire before TDC it should be 1° before the earliest firing cylinder. If the
ignition points have been correctly identified, or adjusted to be correct as above, there
is no need to alter this value. If you think that the ignition points may be incorrect, this
value may be adjusted prior to producing a report.
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5.3 Producing a Report

Reports are initiated by selecting a test in the right hand pane of the database window.

£ Dector Analysis Softwars 5,10 - | Samples. 1db]

Once the test you want to make a report for is highlighted, the Generate a Report

button becomes highlighted. This button is the third from the right in the toolbar.
Click the button to initiate a report.

Repart Generator, El

~Report for

Ship Hame: Ambassador [V Include Diagnostic Statements
Engine hame MATMENGINE [¥ Show Status Indicators
Test Date 16-December-2003

"Repurt Printer ‘

Adobe PDF (A4) Select Prinker

~Compression Chack Angle

Compression valugs are compared at the highest pressure before any cylinder fires. The angle More Infa...
Far this has been selecked automatically. IF you wish to use an alternative angle, please enter it
manually below.

I~ Manually entered compression angle [ degrees

~User Comment:
& report: for the above ship engine is sbout to be generated, Please add any comments you wish attached bo this
report in the box below,

The tick box for Include Diagnostic Statements can be left blank for basic reporting.
If ticked, diagnostic statements will be included. A licence is required to do this and the
first time a report is requested with diagnostic statements, a serial number will be
requested.

Software Registration PS__<|

To include diagnostics with your report, vou must

first register using a special Serial Mumber For

enabling Diagnostic Reports, Cancel |

The Serial Mumber may be Found printed to the
outside of the Doctor C0 f Memory Stick,

Enter the Serial Number supplied into the box below,

Setial Mumber: I
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Your serial number will be on the CD cover or memory stick that your software came
on. If you had your software delivered electronically, it will come in an Email to you.
Note that you may already have a serial number to enable downloading of data from
the Doctor instrument, but you should enter the new one to enable diagnostics.

The tick box for Show Status Indicators is now available. If this is ticked, you will see
the following window and you must click on OK to show you have read and understood
the indicator system.

Report Status Indicators

Colour Codes should not be taken ko represent a definitive opinion on the integrity of the engine and are supplied a diagnostic
aid only,

Colour Codes are intended to indicate the severity of the diagnosed condition,

Mote that automated diagnosis uses algorithms that can give False interpretation on occasions, The results from automated
diagnostics should always be checked by other means before any action is taken,

‘when multiple problems exist on the same engine, the accuracy of diagnosis can be expected ko be reduced.

In such cases, it is suggested that the more major symptoms are addressed first, whether they be actual engine conditions or
the resulk of measurement chain problems,

Indicates that the Reporter did not find any significant conditions, Mote that this should not be taken as a guarantee
that the engine is in perfect condition,

Indicates a lesser problem that should be addressed when convenient if the analysis is proven to be correct by Further
checks.

Indicates that the diagnosed condition requires attention if the analysis is proven to be correct by further checks,

In the Validity section indicates that there is a problem with the measurement and attention is required to resolve the
condition

Indicates that the readings had too much variation ta allow the analysis algorithms to perform satisfactorily,

Indicates that there was high variation in the measurements, however a valid diagnosis has been possible For some
cylinders,

00 O @ O ®

It is possible to print directly to a printer, or to create a file in pdf format. To print a
hardcopy of the report, simply select the printer you wish to use. To create a pdf file,
you will need a pdf writer application such as Adobe Acrobat™ or similar on your PC.
If you don't have a pdf writer installed, you can install CutePDF Writer™ that is
provided on the Doctor installation CD. Refer to section 1.1 in this manual for
installation instructions. You may have to use the Properties button to select the
correct paper size initially to match your printer or the size of paper that you wish your
file to be on.

Note that you can add your own remarks in the User Comments box prior to printing
and these will appear on the report.

Print @E

Printer

Mame: CutePDF Writer Properties...

Status: Ready
Tope: CutePDF ‘writer
Where:  CPWwW2

Camment: [ Print ta file

Print range Copies

IO | Mumber of copies: 1 El:

™ Pages  from: ,1— to: l— -
. R

ak | Cancel
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The centre section of the Report Generator window shows the angle at which
compressions will be compared at. For engines that fire after TDC this is always TDC,
however if your engine fires ahead of TDC, then the comparison will be made just prior
to any cylinder firing. This angle may be adjusted here if desired. Please see section
5.2 above for more detail. The More Info... button gives the following explanation.

More Information EJ

2 Compression values are compared at the highest pressures reached before any cylinder on an engine Fires, This is easy for engines that fire after TDC and values are simply compared at TDC, For
\y engines that fire ahead of TOC, compression should be checked at 1¢ ahead of the cylinder that fires the eatliest. The program does this automatically For you, using the ignition points it has identified.

The automatic identification of ignition points can at times Fail and report an incorrect angle. I the overall angle the program has identified is not correct, you can enter an aleernative angle by checking
the box For Manually Set Compression Angle and entering a value bebween 0° and -15°,

For best analysis, vou should ensure that the carrect Ignition Paint is recorded in the Table of Resulks For each cylinder, & visual inspection can normally determine the correct ignition point For any
cylinder. Derivative plots provide a good method of accurately identifying the ignition angle For each cylinder. The walue that the program identified sutomatically For each cylinder can be changed

manually by double clicking on it in the Table of Resulks,

After you are satisfied with the settings, click on Print and your report will be produced
and either saved as a pdf file, or printed out, depending on the selection made.







