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Design and experiment of grand scale diameter and small annular

cavity combustor
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LIU Dabing, GUO Qinglin, YANG Zhi

(Hunan Aviation Powerplant Research Institute,

Aero Engine Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: Design and experiment study of a grand scale diameter and small annular cavity
combustor were carried out for the first time interiorly, considering the turbine engine with innovated
structure. A combustor design scheme based on annular vortex field matching tangential fuel injection
under the condition of diffuser with reverse air intake was proposed. Cold and hot performance
experiments of combustor under different conditions were carried out, the combustor characteristics
including flow resistance characteristics, ignition characteristics at ambient temperature and pressure, lean
blow out characteristics, combustion efficiency, as well as the outlet temperature field, were obtained. The
results showed that: (1) the design scheme met the design requirements of combustor; (2) compared with
conventional combustor, the nozzle spacing ratio of the scheme reached 1.65; (3) the ignition performance
of the designed combustor was excellent, as its minimum lean ignition fuel-air-ratio reached 0.016 and its
ignition and flame combination time was within 4 s; (4) the total pressure loss, combustion efficiency, out
temperature distribution factor (OTDF) and radial temperature distribution factor (RTDF) of the designed
combustor had outstanding performance; as the combustion efficiency of idle state reached 98.6%, the

OTDF of design point reached 0.16 as well.
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Table 1 Main design parameters of combustor
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Fig. 1 Overall structure and flow path of the grand scale

diameter and small annular cavity combustor
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Fig. 4 Schematic of test facility at ambient temperature and pressure
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Table 2 Parameters of ignition experiment
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Table 3 Parameters of performance experiment
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A 0.661 274 3.21 62.3
B 0.243 113 1.38 16.6
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Table 4 Parameters of performance experiment

of combustor
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