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Study on aerodynamic characteristics of double lateral jets interaction at
high pressure ratio

WANG Hanwei, ZHAI Lijun’, CHEN Gang

Beijing Institute of Electronic System Engineering, Beijing 100854, China

Abstract: The lateral jet significantly impacts the external flow field by generating complex
shock interactions and affecting the aerodynamic characteristics of the aircraft. To investigate the
aerodynamic effects of dual lateral jets under high pressure ratio conditions, a three-dimensional
numerical simulation method based on the Reynolds-averaged Navier-Stokes (RANS) equations
was developed. The accuracy of the simulation method is verified through single-jet experiments,
followed by a comparative analysis of aerodynamic characteristics for different nozzle diameters
using the double jet configuration. The results show that the interaction factor for the larger
diameter decreases by over 5% compared to the smaller diameter at negative angles of attack.
This indicates an adverse effect on the aircraft overload for the larger diameter. At negative
angles of attack, the thrust line for the larger diameter is further offset towards the head, with a
maximum difference of 2.0%, which reduces the stability of the aircraft. However, at positive
angles of attack, the thrust line for the larger diameter is offset towards the tail, with a
maximum difference of 0.98%. This slightly improves the stability of the aircraft. Through the
flow analysis, it is found that the separation shock for the larger diameter moves forward
compared to the smaller one, while the reattachment shock at downstream of the jet reaches the
aircraft earlier. This research provides a reference for the configuration selection of lateral jet
applied in high-speed aircraft design.
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Fig. 1 Schematic of the lateral jet interaction flowfield®
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Fig. 2 Calculation domain and mesh
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Table 2 Comparison of the numerical and experimental result
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Fig. 4 Comparison of shadowgraph images from experiment and
pressure field from numerical result
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Fig. 5 Results of interference factor for each operation conditions
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Fig. 7 The ratio of static pressure to inlet static pressure distribution near jets at flow field
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Fig. 8 The ratio of static pressure to inlet static pressure distribution near jets at wall
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