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Abstract: The main heat transfer mode that controls the thermal front movement in the process of natural gas hydrate (NGH) exploita-
tion by heat injection was discussed and whether it is reliable that most analytical models only consider the heat conduction but neglect
the effect of heat convection was determined through NGH thermal stimulation experiments and the experimental results were compared
with the calculation results of the Selim's thermal mathematical model. And the following findings were obtained. First, the movement
rate of thermal front increases with the rise of hot water injection rate, but changes little with the rise of the temperature of the injected
hot water. It is indicated that heat convection is the key factor promoting the thermal front movement and NGH dissociation. Second, the
thermal front movement rate measured in the experiments is about 10 times that by the Selim's thermal mathematical model, the reason
for which is that the Selim's thermal mathematical model only takes the heat conduction into account. And third, based on the calculation,
the heat transfer by conduction only accounts for 6.04% of the total heat transfer in the process of NGH thermal stimulation and that by
convection accounts for 93.96%, which shows that heat transfer by convection is 15.56 times that by conduction. It is concluded that heat
convection is the main heat transfer mode that controls the thermal front movement in the process of NGH thermal stimulation, and its
influence should never be neglected in those analytical models.
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