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Table 1 Calculation parameters
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I T e 22 /m 0.12
H A HAA/m 0.8064
4K B /m 1.0
UgER 954 452
R /(J/(KgeK) ) 3650
JASUEE R T/ (g/mol) 19.8
HEEEGR/K 3500
fe Kk A ER/MPa 6.2
i 71/ MPa 0.101
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Fig.1 Calculation model and local grid
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Fig.4 Pressure comparison of nozzle wall separation zone
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Numerical Study of Nozzle Flow with Large Expansion Ratio Based on
Passive Injection

Wu Chao, Huang Xing
AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China

Abstract: In view of the separation flow phenomenon in the process of large expansion ratio nozzle ground test, the
flow field characteristics of separation state are studied based on numerical method, and the relationship between
separation position and nozzle flow parameters is analyzed, and compared with empirical formula. On this basis, the
simulation calculation of the passive injection scheme is carried out, and the influence of parameters such as ejector
barrel length and diameter on nozzle flow pattern is analyzed. The results show that the flow field and separation
position of the nozzle with large expansion ratio are close to the results of the empirical formula due to the adverse
pressure gradient during the ground test; the full flow state of the nozzle can be realized by passive injection of the
ejector barrel, and the flow field is affected by the length and diameter of the ejector barrel. The results of this paper
can provide a reference for the ground test design of nozzle with large expansion ratio.
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