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Abstract: On the basis of ensuring similar flow field structure and equivalent flow distributions of
the combustor, two cooling structures were designed for the head of a swirl cup combustor: a straight
orifice coupled with a splash plate and an inclined flow guide orifice coupled with a guide shield. The
cooling performances of the two structures were evaluated and analysed through high-temperature and
high-pressure tests of fan-shaped and three-dimensional numerical simulations. Results showed that the
wall temperature of the cooling structure of the straight orifice coupled with the splash plate was much
higher than that of the inclined fluid guide orifice coupled with the guide shield, primarily owing to the
fact that the latter one had a converging biconical cooling configuration with a certain angle which can
blow off the angular vortex near the wall of the head by guiding the airflow, prevent the gas from heating
up a high temperature area near the wall surface, thus reducing the wall temperature. The wall temperature

of the cooling structure of the inclined guide orifice coupled with the guide shield was greatly reduced, and
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the temperature distribution was more uniform, which improved the cooling performance of the head and

enhanced the reliability of the head structure of the combustion chamber.

Keywords: combustor head; cooling structure; near-wall angular vortex ;

near-wall flow field and temperature field;

high temperature and high pressure test of fan-shaped
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