Singapore Polytechnic 

[image: image1.png]



Singapore Maritime Academy 

[image: image2.emf]
&

Maritime Institute Of William Barentsz 

[image: image3.emf]
Bachelor Degree in Maritime Operations (BMO)

MA9022
Diesel Technology & Emissions

Assignment 7: Water & Fuel Injection In Marine Diesel Engines
Team members:   Jannell Toh


                              Pururav Nagaraj
                                 Celeste Yeong
Date: 25 July 2006 
This assignment is done in the fulfillment of bachelor degree in maritime operations for diesel technology and emission Unit 7.

1. Briefly explain the benefits of direct water injection in marine diesel engine emissions control. (Ref: - Handout materials “Emission Control – Direct Water Injection”, Published by Wartsila NSD Switzerland Ltd, Wintherthur, 1998)
The benefits of Direct Water Injection are:

· It is an environmentally friendly way of reducing emissions significantly.
· It can reduce NOx emission by 50 – 60 % without affecting the power output or engine components.
· Space requirements are minimal, making it applicable for retrofitting at low investment cost.
· It can be installed while the ship is in operation.
· There is a built in safety feature enabling immediately shut-off in event of excessive water flow or water leakage.
· Engine can be operated in “non-water”operational mode at any load as water system is completely separated from the fuel system.
· Relatively low consumption of clean water hence additional storage space for clean water not required.
2. Briefly describe the basics principle of direct water injection in emissions control. (Ref: - 
      3. Compare the use of direct water injection technology and water- fuel emulsions in marine engine emission control. (Ref: - Handout materials “A brief guide to controlling marine diesel exhaust emission”, Goran Hellen, Engine Technology Wartsilla Corporation, 2005)
Direct Water Injection (DWI) is to direct injection of high-pressure water into the combustion chamber for humidification of the combustion process whereas Water-Fuel emulsion (Microemulsion) is to emulsified water into the fuel before the engine to form small water droplets.
Water and fuel are injected separtely through a combined injector for DWI while Microemulsuion is produced in a special device outside the engine.
DWI is a measure for reducing NOx emission  by 50 – 60 % whereas Microemulsion is a combine remedy for only up to 20 % of NOx emission and reduction of low-load smoke emissions..
Hence DWI is a potential future measure for 2-stoke engines and can be use in 4-stoke engines if special attention paid to material choice while Microemulsion is a potential technology for reducing low-load smoke formation in engines equipped with conventiontional fuel injection system.

Boths are low water consumption with only DWI having fuel consumption penaltry.

4. Briefly describe the precaution in fuel oil emulsification process.

  (
5. Compare the use of direct water injection technology and steam injection in emission control. (Ref: - Handout materials “A brief guide to controlling marine diesel exhaust emission”, Goran Hellen, Engine Technology Wartsilla Corporation, 2005)

Direct Water Injection (DWI) is to direct injection of high-pressure water into the combustion chamber for humidification of the combustion process whereas Steam Injection(SI) is the humidification of combustion air by mixing low pressure steam into the combustion air before the turbocharger compressor or injecting high-pressure steam directly into the combustion chamber.
DWI lowers thermal load and improves engine cleanliness while SI is a potential of improved thermal efficiency of the process.
DWI use relatively low consumption of water while humidification by steam outside the cylinder, a simple method, can only be provided if low-pressure steam is availabile for SI.

Both are measure for reducing NOx emission with DWI having a reduction up to 50 – 60 % with some fuel comsumption penalty and SI a reduction of only up to 25 % with no fuel concumption penalty.
Hence DWI is a potential future measure for 2-stoke engines and can be use in 4-stoke engines if special attention paid to material choice while SI can be used in 4-stoke if steam injected outside cylinder and a potential technology for the future if steam injected directly into the cylinder.
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