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2-Stroke Diesel Engine

Science Involved in Diesel 
Engineering

• Tribology

• Tortional Vibration

• Thermodynamics

• Chemistry

10 K90MC-C 62,100 BHP

Test Engineers

• Chemistry

• Material Science

• Forensic Engineering

• Combustion Science



Engine Combustion Cycle

Engine Combustion Cycle

• Piston Moving upwards, • Piston Moving upwards, 
Compression is well on the way



Engine Combustion Cycle

Engine Combustion Cycle

• Combustion has started, Piston is 
moving down

• It is extremely important that 
combustion takes place at the right 
moment



Engine Combustion Cycle

Engine Combustion Cycle

• Piston has moved to its bottom 
position

• Scavenge process has started 
and residual combustion is 
forced out through the exhaust 
valve which has opened



Engine Combustion Cycle

Engine Combustion Cycle

• Piston has reached the top 

• This is just before combustion • This is just before combustion 
starts again



Target Vessels

The average ship to target is 
about 10 years old

• Size comparison to service 
boats

• Visible Smoke Stack

• This Ship’s size is very common

• World population: 20,000



Phase 1

Cleaning House

Measuring to be able to manage

Engine optimization to be brought in 
order

1. Use of diesel performance 
indicators

-Mechanical ( Pros/Cons)
-Electronic    (Pros)

2. Use of systems installed on the 
engine for optimization (VIT 
Systems)

3. Maximize the capability of the 
engine crew



Data Input

Data Input

•• This part of  the data input sheet This part of  the data input sheet 
is related to the combustion is related to the combustion 
process and the ships process and the ships 
navigation datanavigation data

Note: Cylinder #2 is marked red as Note: Cylinder #2 is marked red as 
an example. For instance an example. For instance 
because of a faulty fuel injector because of a faulty fuel injector 
and excessive fuel oil pouring and excessive fuel oil pouring 
into the cylinder combustion into the cylinder combustion 
spacespace



Online Measurements 

• Constant Monitoring and 
Intervention if needed

• Using electronic measuring 
equipment, which already exists 
and use of internet, Inmarsat or 
Meridium for data transfer

Phase 2

• Having a specialist company to 
store data compare trending, 
predicting, correcting engine 
performance

• Going from time-based 
maintenance to condition based 
maintenance

• Triple Win: Reduced workload, 
reduced spare parts 
consumption & better 
purchasing planning 

30% of all engine damage happens in major 
overhauls



Virtual Engine Control Room

• Utilizes the Online 

Virtual Engine Control Room

• Utilizes the Online 
Measurements 



DesktopDiesel System Process



Expert Assistance & Training 

Assistance and Training will 
be provided after data 

analysis



Phase 3 

Introduction of External 
Systems



DesktopDiesel System Process

Technology Pros Cons

Exhaust gas scrubbers •Reduces Sulphur dioxide (SOx), Nitrogen 
oxides (NOx) & Carbon dioxide
•Removes soot in exhaust smoke

•Relatively Big Installation
•Expensive materials
•Water waste into the sea (unregulated)
•Large amounts of water needed

SCR (Selective Catalyst Reaction) •Removes 98% of all pollutants •Very large  (Approx. Same size as 
engine)
•Extremely Expensive
•Use of Urea creates large logistics 
problems

WiFE Technology (Water in Fuel 
Emulsions) 

•Removes approx. 30% NOx with 30% Water
•Reduces particulates 

•If water emulsion is not efficient, there is 
a risk of corrosive wear and cavitations  Emulsions) •Reduces particulates 

•Uses the most readily available additive H2O  
•Can use waste water (limits) and serve 2 
purposes
•Small in size 

a risk of corrosive wear and cavitations  
in the fuel injection equipment

Combustion additives other than 
water

•Cleaning effect on internal engine paths in the 
exhaust gas ways such as, piston ring 
package, turbo charger & economizer 

•Cost associated with use of additives
•It is impossible to get the chemical 
formula, which makes transportation a 
headache,

Brown's gas Technology •Introduced as a mix in the air intake in the 
region of 20% gives a very clean and efficient 
burning

•Relatively unknown,
•Not fully developed yet for marine use



Brown’s Gas

New Efficiency 

•• Brown’s Gas or HHO, is a Brown’s Gas or HHO, is a 
mixture of Oxygen and Hydrogen mixture of Oxygen and Hydrogen 
derived from water using derived from water using 
electrolysis.electrolysis.

•• When a water molecule is When a water molecule is •• When a water molecule is When a water molecule is 
separated it yields one Oxygen separated it yields one Oxygen 
atom and two Hydrogen atoms atom and two Hydrogen atoms 
which is a combustible fuel.which is a combustible fuel.

•• When added to an engine’s When added to an engine’s 
combustion cycle, fuel efficiency combustion cycle, fuel efficiency 
increases and emission increases and emission 
decreases.decreases.



Thank You!
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