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DK-20 Portable Analyser 

Portable Doctor DK‐20 
Over a period of 25 years, the Doctor DK series from 
Icon Research has become a standard for diesel 
engine monitoring and analysis in the marine 
industry, as well as many on‐shore applicaƟons, 
having built its reputaƟon on reliability, accuracy and 
ease‐of‐use. 

The latest DK‐20 provides unparalleled precision 
combining high accuracy design and a top of the 
range Kistler pressure sensor with 0.1 degree 
resoluƟon.  This ensures precise pressure 
measurement and accurate power values. 

Its built‐in intelligence ensures the integrity of data 
when measuring at the engine, and its drag‐and‐drop 
transfer method ensures that all data goes into the 
correct cylinder on the correct engine.  
Straighƞorward setup and the user‐friendly 
touchscreen ensure that inexperienced engineers can 
use the equipment with ease.  And the database 
setup service provided by Icon Research means that  
the instrument is ready for use ‘straight out of the 
box’.  

The DK‐20 is smaller and lighter than its predecessor 
and incorporates a large high‐resoluƟon colour 
touchscreen behind impact‐resistant glass.  However, 

a complete set of cylinder measurements can sƟll be 
taken without having to remove protecƟve gloves by 
simply pressing the GO buƩon. 

Engine Measurement 
Stricter emission controls and the conƟnual drive for 
increased fuel efficiency means that engine Ɵming 
seƫngs are varying more than ever before, and 
change dynamically with engine load.  The DK‐20 
system enables operators to track and understand 
the operaƟonal details of their engines far more 
clearly.  This is in addiƟon to being able to pinpoint 
ongoing engine issues associated with piston ring and 
liner wear, fuel pump/injector problems and power 
balance. 

Your Investment 
The latest ‘Diesel Doctor’, as it is oŌen known, is 
housed in an extremely rugged plasƟc case and is 
fully sealed against moisture and dirt.  A complete 
system, including sensors and cables, fits into a 
convenient shoulder bag and can be taken as hand 
luggage on an aircraŌ.  The instrument carries a two‐
year warranty and regular soŌware updates ensure 
that your investment will be paying for itself many 
Ɵme over in future years. 

 

DK-20 Portable Analyser 
FEATURES 

High accuracy instrument and sensor 
with 0.1 degree resolution 

Rigorous measurement checks ensure 
reliable data  every time 

Easy-to-use full colour touchscreen 

Highly ruggedised design to meet the 
needs of real marine users 

Operates with inductive or optical shaft 
pickups 

Simple drag-and drop of measurements 
to Doctor V6 software 



DK-20 Technical Specification 

PRESSURE MEASUREMENTS 
No of Channels: single channel (DK-20) 
  two channel simultaneous (DK-20 F/V) 
ICP Interfaces: 3.6mA at 24Vdc nominal 
Input Voltage Range: +/-5V 
Connector Type: TNC 
Bias Voltage Check: 25Vdc range for ICP bias voltage 
Amplitude Accuracy: ±1% typical 
 

CRANK INPUTS 
No of Channels: 2 
Modes:  TDC ONLY or DUAL (TDC and FLY) with Auto-Select 
Connector Type: 6-way milspec 
Crank Sensor Types: inductive or optical 
Crank Sensor Supply Voltage: 24Vdc nominal (provided by DK-20) 
 

RECOMMENDED CYLINDER PRESSURE SENSOR (KPS-3) 
Type: Kistler 6613CP, piezoelectric 
Nominal Sensitivity: 20mV/bar nominal (calibration certificate supplied) 
Indicator Cock Adapter: Thompson Adapter with tube spanner for disassembly 
Operating Temperature: 350ºC at sensor head 
Cable: high temperature cable supplied with sensor, length 1m 
 

RECOMMENDED FUEL PRESSURE SENSOR (KFS-1) 
Type: Kistler 6729A, piezoelectric 
Nominal Sensitivity: 2.5mV/bar nominal (calibration certificate supplied) 
Mechanical Fitting: 1/2” BSP male adapter (fitted to sensor) to fit standard fuel isolation valves 
Operating Temperature: 200ºC at sensor head 
Cable: high temperature cable supplied with sensor, length 1m 
 

DISPLAY 
Type: 640 x 480 full colour VGA 
Keypad: integrated touchscreen (capacitive) 
Measurement Start: sealed GO button or screen touch 
  

PERFORMANCE 
Engine Speed Range: 20 RPM - 3000 RPM 
Resolution: 0.1º up to 1820 RPM 
 0.2º, 1820 RPM to 3000 RPM 
Max Sampling Rate: 102.4kHz 
Measurement Storage: 500 full engine tests 

COMMUNICATIONS 
Communications Port: USB 2.0 
Connector Type: mini-B, sealed 

MECHANICAL 
Case: high impact HPX plastic (yellow), press & pull latches, softgrip handle  
Dimensions: 30cm x 25cm x 12cm (meets airline carry-on regulations)  
Weight: 2.6kg 

ENVIRONMENTAL 
Operating Temperature: -10ºC to +55ºC 
Sealing: IP66 (IP67 with lid closed) 
Compliance: CE, RoHS 

POWER 
Power Source: internal rechargeable Li-ion battery 
Battery Charger (supplied): 9Vdc output rated at 3A 
 mains input voltage 100-240Vac, 50-60Hz 
 (unit can also be trickle-charged via the USB port) 
 
Subject to change without notice 

Icon Research Ltd 



DK System Interconnect 

The Doctor instrument is available in two versions, 
namely the single‐channel DK‐20 for cylinder pressure 
only measurements, and the two‐channel DK‐20/FV 
which incorporates a second channel for simultaneous 
fuel or vibraƟon measurement.    Fuel injecƟon sensing 
can detect issues with injectors while vibraƟon sensing 
with an accelerometer can detect valve Ɵming within the 
cylinder.  The diagram above shows how the sensors 
connect to the DK instrument. 

Both instruments use single or dual pickups to synchro‐
nise pressure measurements with crank (and therefore, 
piston) posiƟon.  Dual pickups are generally used on 
slow‐speed direct‐drive engines (usually 2‐stroke) where 
the speed of the engine can vary during a revoluƟon.  
One pickup senses the once‐per‐rev ’TDC’ marker while 
the second pickup senses the flywheel teeth, thus mini‐
mising the effects of speed variaƟons during each rev.  
This improves the accuracy of power figures.  For medi‐
um‐speed engines (typically auxiliaries that are driving 
generators), a single ‘TDC ONLY’ pickup is sufficient. 

For reliable long‐term operaƟon, inducƟve pickups on 
the crankshaŌ and flywheel are recommended.  These 

are permanently mounted on the engine with a local 
juncƟon box (or a combinaƟon of boxes on large 2‐stroke 
and V‐engines).  A CIC‐3 cable connects the juncƟon 
box(es) to the instrument.  For service work or a tempo‐
rary installaƟon, an opƟcal pickup is available for TDC 
ONLY mode.   

Engine details are uploaded into the instrument prior to 
taking measurements.  To take readings at the engine, 
simply connect the CIC‐3 cable to the local juncƟon box 
and move the pressure sensor from cylinder to cylinder, 
pressing the GO buƩon once for each cylinder. Key re‐
sults and a trace are shown on compleƟon. A full set of 
main engine readings can be made in under 15 minutes. 

Results for indicated power are within 2% or beƩer once 
system setup is complete. The repeatability of the sys‐
tem is within 0.5% or beƩer.  Results are available in the 
instrument immediately a reading is taken. 

AŌer readings are made on all cylinders, they are trans‐
ferred into the Doctor Analysis SoŌware for full analysis 
and diagnosis. 

Typical System Interconnection 

Icon Research Ltd 



Icon Research Ltd 

Doctor V6 Software 

Doctor V6 Analysis Software 

Summary 

For over 25 years, the Doctor has been helping engineers 
to manage their engines’ condiƟon and maintenance. The 
latest version V6 has been developed to take advantage 
of latest operaƟng systems and is Windows™ 7 and 10 
compaƟble.  Version V6 retains many of the standard 
features that current users are familiar with, but adds 
many new features for faster and easier engine 
measurement and diagnosis.  Ship operators can easily 
and efficiently handle single engines up to enƟre fleets.  
The performance of similar vessels can be compared to 
determine where improvements can be made. 

The soŌware comes on a self loading USB flash drive and 
includes a step by step manual, a tutorial, and many 
useful technical notes.  The program can be installed on 
as many PC’s as needed, and is fully network compliant. 
Data management is straighƞorward and intuiƟve using 
simple drag‐and drop acƟons for transferring engine data 
and measurements.  All informaƟon is passed using 
’logbook’ files which can be easily sent from ship to shore 
using the built in emailing tool.  The look and feel of the 
Doctor has been maintained, with many enhancements 
to operaƟon and data handling now added.  

 

Doctor V6 Features 
CompaƟbility 

Doctor V6 runs on Windows™  7 and 10 (32‐ and 64‐
bit).  Databases from earlier Versions of the soŌware 
can be converted to V6 so no historical data is lost. 

Engine ConfiguraƟons 

All engine types (2‐stroke, 4‐stroke, V or in‐line, diesel, 
dual fuel or gas engines) are supported.  Unlimited 
configuraƟons can be entered and stored. 

EdiƟons 

Three ediƟons of  Doctor V6 soŌware are available, 
the features of each are shown in the table on the 
right.  The Standard ediƟon comes free‐of‐charge with 
the DK‐20 instrument.  There is a charge for the other 
two ediƟons.    The licence fee is a one‐off charge with 
no ongoing annual support fees. 

SoŌware is licence key protected but mulƟple users 
are allowed on each licence.  For example, a vessel 
could use the licence for on‐board monitoring and the 
superintendent could use the same licence for on‐
shore analysis. 

Getting Started 

The programme is intuiƟve to use and contains an 
extensive demonstraƟon library with real engine test 
results to allow evaluaƟon of the soŌware features.  The 
Doctor Setup Service offered by Icon provides you with a 
library customised for your engines so, once the soŌware 
is installed, no further setup is required. 

For users with earlier versions of Doctor soŌware, all 
data can be transferred into version 6 so all previous 
engine measurements remain intact. 

 EDITION 

  Standard 6 DiagnosƟc 6 Shop/Sea Trial 6 

Downloading 

DK‐2 / DK‐20 compaƟble ● ● ● 

Cylinder and Cylinder+Fuel ● ● ● 

TDC only and Dual pickup ● ● ● 

Views 

Graph views ● ● ● 

Table views ● ● ● 

Bargraph views ● ● ● 

Scalars ● ● ● 

Notes ● ● ● 

Analysis 

P‐A, P‐V, DerivaƟve ● ● ● 

Zooms ● ● ● 

Engine and cylinder overlays ● ● ● 

IgniƟon point finder ● ● ● 

ISO normalisaƟon ● ● ● 

DiagnosƟcs and ReporƟng 

Summary graph/table report ● ● ● 

Engine performance report ● ● ● 

Engine diagnosƟc report   ● ● 

Propeller curves   ● ● 

Shop / Sea Trial 

Shop/Sea trial data entry     ● 

Shop/Sea trial comparisons     ● 
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Three types of report are available, namely Summary 
Reports, DiagnosƟc Reports and Engine Performance 
Reports.  
Standard 6 opƟon allows basic summary reports and 
reports with tables, bar charts and graphs but excludes any 
diagnosƟc statements or coloured alert/alarm indicators. 
Engine performance reports are also available. 
DiagnosƟc 6 adds the diagnosƟc statements, coloured 
alarm/alert indicators and propeller curve analysis. 
Shop/Sea Trial 6 includes the charts of any selected shop or 

sea trial comparisons. 

DiagnosƟc Reports 
The DiagnosƟc Reporter has been developed using 25 
years of experience analysing the results of thousands of 
engine tests.  They are a huge benefit to help engineer’s 
understanding of how to interpret and act on the cylinder 
pressure readings. 
The expert system analyses six different phases of either 
the 2‐stroke or 4‐stroke cycle. PotenƟal issues with piston 
rings, cylinder liner, valve Ɵming, fuel injectors, fuel pumps, 
Ɵming and power balance are automaƟcally flagged with 
coloured alarms and possible causes reported.  At any Ɵme, 
the engineer can add notes which will be included within 
the printed reports. 
The diagnosƟc statements are viewed within the program, 
where individual cylinders may be removed from the 

analysis to assess the remaining cylinders performance. 
A single buƩon selects either a summary or a full report in 

pdf format.  The full report includes the diagnosƟc 

statements, the draw and indicator charts, all the selected 

engine parameters in tabular and bar chart formats along 

with propeller curves for 2‐stroke propulsion engines. If 

selected, all the shop and sea trial comparison charts will 

also be included in the report. 

Engine Reports 
The Diesel Doctor soŌware can automaƟcally provide the 
familiar engine performance reports which are mandatory 
monthly reports for many shipping companies.  This saves 
the engineer Ɵme and helps avoid errors when manually 
entering data into reports. 
Icon provide templates in Excel™ for 2‐strokes and 4‐stroke 
engines which can be used directly or edited to meet 
specific customer needs.  ExisƟng reports in Excel format 
may be imported and used within the Doctor soŌware. 
All parameters measured or calculated by the Doctor are 
entered automaƟcally while any other desired parameter 
can be entered manually. 
When finished, a single buƩon click publishes the report in 

Excel format where any final changes may be made. 

   

Doctor V6 Diagnostics and Reporting 

Doctor V6 Diagnostics and Reporting 



Icon Research Ltd 

Shop / Sea Trial 

Sea/Shop Trial 
Shop and Sea Trial Comparisons 

Comparison between an engine’s current performance and 
that during its shop and/or sea trials are extremely useful 
to idenƟfy and pinpoint problems.  
The Doctor soŌware enables this and takes it a stage 
further by automaƟcally flagging when selected 
parameters are outside user seƩable thresholds. 
MulƟple test results are ploƩed on the charts to idenƟfy 
any developing trends and the results of any remedial 

acƟon can be instantly observed. 
Values can be ISO normalised to take account of ambient 
condiƟons and ensure comparisons are viable. 
Specific fuel consumpƟon can be automaƟcally calculated 
by the program and displayed against the fuel used when 
the engines were new. 
All parameters selected Shop/Sea Trial comparisons are 

included in DiagnosƟc reports along with coloured 

indicator and comments flagging any anomalies. 

Propeller Curves 
Propeller curves are an invaluable 
tool to graphically show the loading 
of a 2‐stroke propulsion engine and 
ensure it is within the normal 
operaƟng boundaries. Any 
overloading due to issues such as 
hull fouling can immediately be 
idenƟfied. 
Any number of test results can be 
selected and will appear on propeller 
chart. Latest results can be colour 
idenƟfied to show latest loading 
trends. 
Propeller curves are included in 

reports produced from DiagnosƟc 6 

and Shop/Sea Trial 6 soŌware 

versions. 



 

Icon Research Ltd 

Authorised Agent 

Issue B 

InstallaƟon and Commissioning 

The Doctor system has been designed to make 
installaƟon as straighƞorward as possible.  To save on 
expensive installaƟon and commissioning costs, we 
encourage our customers to carry out installaƟon work 
using their own staff, supported where necessary from 
Icon’s own in‐house engineers.  The large majority of  
Doctor systems are ‘crew‐install’ and this approach has 
proven to be very successful over many years.   
Comprehensive installaƟon and trouble‐shooƟng guides 
are available.    InstallaƟon and commissioning services 
can be arranged through Icon and there are agents in 
several locaƟons throughout the world who can supply 
these services. 

Doctor Setup Service 

To ensure quick and accurate setup of your Doctor 
system, Icon offers a Doctor Setup Service.  Here’s how it 
works: 

1. Icon provides a simple form that is completed by the 
customer and which contains details of the engines 
on his vessel.  The form is returned to Icon. 

2. When the Doctor system is shipped, Icon provides a 
customised logbook for the vessel based on the form 
supplied on a USB flash drive.  Once the Doctor 
soŌware is installed on the local computer, the 
logbook is simply ‘dragged and dropped’ into the 
soŌware and the system is ready to go. 

3. The vessel takes the first set of readings and sends 
the results via email to Icon using the simple auto‐
email facility in the soŌware.  Icon checks the results 
and carries out TDC offset adjustment (in soŌware) 

to take account of the posiƟoning of the crank 
pickups on the shaŌ. 

4. Icon emails the corrected file back to the vessel and 
setup/commissioning is complete.   

This opƟon is the most cost effecƟve and fastest way to 
start up a Doctor system. There is no need to wait for a 
convenient port or short sailing where an engineer 
could aƩend the vessel, and the corrected logbook file is 
normally emailed back to the vessel within a couple of 
days of the iniƟal readings being taken.  

If any major problems with the engines are seen, these 
will be menƟoned in the reply message.  

Training 

Training Courses: Although many marine engineers 
have seen ‘cards’ and are used to interpreƟng them, the 
Doctor offers much higher resoluƟon and detail.  

Icon’s training courses cover a simple 6 step analysis 
method that covers all major engine problems and gives 
a structured approach to analysis. Courses can be 
arranged at locaƟons to suit the customer.  

Lifelong Support 

When you purchase a Doctor system from Icon 
Research, you can look for forward to ongoing support 
that has set the standard in the marine  industry.  Icon is 
renowned for its responsiveness and willingness to 
assist customers, many of whom we have been working 
with for over 25 years.  Should any operaƟonal 
problems be encountered, telephone support is 
available during office hours and email queries are 
normally answered within 24 hours. 

Service and Support 

Icon Research Ltd 
3 Raw Holdings 
East Calder 
West Lothian 
EH53 0HY    
UK 
 

Tel:  +44 (0)1506 885000 
Fax: +44 (0)1506 885501 
Web: www.iconresearch.co.uk 

All specifications are subject to change without notice 

Service and Support 


