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Fig. 2 Computational domain and mesh distribution
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Fig. 4 Mach number distribution of wind tunnel nozzles
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Table 2 Lift performance variation
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L 4
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Table 3 Pitch moment performance variation

Performance variation/ %

Category
NPR=60 NPR=75 NPR=100
Uniform 100 100 100
Nonuniform 100 % 93. 40 94. 45 95. 24
Nonuniform 125 % 94. 23 95.13 95.79
Nonuniform 150 % 93. 27 94. 32 95. 00
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Abstract: A scramjet nozz e”is directly connected to the combustor and there is’gg ggntraction section or throat, which
makes the nozzle entrance flow nonuniform. In order to learn the influence of‘tQ{e{\r;oﬁuniform entrance flow on the nozzle per-
formance . wind tunnel nozzles are designed on nonuniform Mach numiger d’@f;yﬁﬂ;ion of the exit flow, and verification tests in-
dicate that the exit flow of the wind tunnel nozzles rather perfeet for Iab experiments and the maximum deviation of Mach
number from the trarget value is only 1. 95% . Then, experimenfs s::ramjet nozzle nonuniform entrance flow show that the
numerical study is accurate. Detailed numerical rese rmici;l\t%’e%gnuniform entrance flow of a scramjet nozzle is done which
%oﬂe would reduce the thrust by 2. 92% -5. 02 % , increase negative

67

% .

shows that the nonuniform entrance flow of the scr

lift up to 17. 2% .and decrease pitch moment by 4 2
A, ’{ »

S
Key words: scramjet; single expansian Q&B mozzle; aerodynamic performance; numerical simulation; wind tunnel experi-
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