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Direct combustion of methane clatherates

Abstract:

Gas hydrates (clathrates) are ice-like crystalline solids that encapsulate guest gas molecules. It has
become known that a significant methane storehouse is in the form of methane hydrates on the sea floor
and in the arctic permafrost. To better understand the important implications of direct utilization of fuel
clathrates, this presentation describes the combustion behavior of methane as it is released from the
clathrate cages of a methane hydrate, describing in particular the rate-of-ice melt and water evaporation
during the hydrate burn. Experimental and theoretical methods are used to estimate the heat transfer
from the flame into the hydrate and to calculate the amount of energy released to sustain the flame.
Chemical kinetic effects of high levels of water vapor on the fuel side of diffusion flames, as occurs in
methane hydrate combustion, are also discussed. Finally, the presentation also describes briefly the
development of a unique facility at UCI, the Deep Ocean Power Science Laboratory. This facility is a joint
effort between the School of Engineering and the School of Physical Sciences and is dedicated to
exploring the opportunities for power science in the deep ocean environment.
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