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Abstract (en)

A compact combustion apparatus 12 comprises a plurality of radially aligned combustors 18 surrounding a central fan 22. The fan 22 draws in air
from the outside and provides the air for primary and secondary combustion as well as for cooling the gases of that combustion. Each combustor
18 receives the air forced from the central fan 22 by means of an annular passage 60 formed between the outer shell 4 of the combustor 18 and
its liner 52. The outside air travels countercurrent to the flow of the combustion gases and serves to cool the combustor liner 52 and outer shell
34 of each combustor 16. In turn, that outside air is heated as it passes through the annular passage so that it is warmed before being introduced
into combustion chamber (or zone) 34 of each combustor 18 to be mixed with atomized liquid fuel supplied from the respective nozzle 84 to form
a combustibl mixture. Various holes 94 in the combustor liner 52 allow the air to enter a secondary combustion chamber (or zone) 56 as well as
a dilution chamber (or zone) 58 to cool the gases of combustion for later use in transferring heat for various uses. In a preferred embodiment, the

mixed combustion gases and outside air are passed through a heat exchanger 16 to utilize that heat to vaporize a liquid cryogenic substance such
as nitrogen.
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