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DEVELOPMENT OF THE FLOW IN A CHANNEL WITH INJECTION OF COLD GAS THROUGH
POROUS WALL INTO A COMBUSTION PRODUCTS ZONE

Abstract

The improvement of traditional engines has reached its technological limit. A promising direction is
engines based on new principles, such as detonation engines, but serial production models are not yet
available due to design problems. Another path is new designs based on old principles using modern
materials. One such solution was developed by the German Aerospace Center (DLR): the development
of combustion chambers with porous walls. The advantages of using a combustion chamber design with
porous walls include a reduction in structural weight; cooling of the walls by a uniformly distributed flow
of coolant through the wall; engines with such inner lining components can operate efficiently without
critical material damage even when exposed to local peaks of thermochemical load. Despite significant
success in constructing such chambers, researchers have encountered the problem of preliminary modeling
of their configuration. This problem is associated with the large number of physical processes that must
be simulated simultaneously with good accuracy. In this work, a simulation of gas-dynamic flows in a
channel simulating parts of a combustion chamber with porous walls was carried out. The influence of
the injection of cold fuel and/or oxidizer from the porous side walls on the flow of a hot gas mixture,
consisting of combustion products and unburnt fuel, was investigated.



