                  Why to burn LNG in boilers during passage
When natural gas is cooled to –162oC at atmospheric pressure it condenses to a liquid called LNG, which is only 45% the weight of fresh water and occupies 1/600th the volume of the gas. It is odourless, colourless, non-corrosive and non-toxic. 

Its composition is mostly methane (at least 90%) plus propane, butane, ethane and heavier hydrocarbons but also small quantities of nitrogen, oxygen, carbon dioxide, sulphur compounds and water. Liquefying removes oxygen, carbon dioxide, sulphur compounds and water. 

Tank insulation will not keep LNG cold by itself and LNG is stored as a “boiling cryogen”, that is, it is a very cold liquid at its boiling point for the storage pressure 

LNG is analogous to boiling water, only 260oC colder, the temperature of boiling water does not change – even with increased heat – as it is cooled by steam evaporation from its surface. In the same way, LNG will stay at near constant temperature if kept at constant pressure. This process is known as auto refrigeration. 
As long as the steam (LNG vapour boil-off) is allowed to leave the kettle (Cargo tank) the temperature will remain constant. If the vapour is not drawn off, the pressure and temperature inside the tank will rise however, even at a pressure of 7 bar the temperature will still only be –129oC. 
The tanks onboard the LNG carriers function, in effect, as big thermos containers wherein the liquid remains boiling for the duration of voyage. Some gas is removed to prevent a gradual buildup in pressure; this is known as Boil Off Gas (BOG). The latent heat of vapourization required to turn a small amount of LNG from a liquid to a gas is what keeps the remaining liquid cooled.

LNG carriers are unique in that the large majority of them are propelled by steam turbines, with new ships still being built with this propulsion method. This is because the simplest way of handling the boil off gas (BOG) is to burn it in the ships' boilers, creating enough steam to propel the ship when supplemented with additional gas from the cargo tanks. Diesel engines have largely replaced steam turbines in all other ship types, but until recently diesel engines adapted to run on BOG have not been widely utilised, even though technology has been around since the early 1980's enabling this to happen.

SIMULATOR EXERCISE TO VERIFY THE NEED FOR BURNING IN BOILER

Refer to page 40 of machinery operating manual.
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