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(College of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to study the effects of different exhaust diffuser diameters, exhaust diffuser shapes, and
the relative position between exhaust diffuser and single expansion combined nozzle models on the thrust measure-
ment of reduced ratio nozzles, a total of 6 sets of wind tunnel tests have been carried out on 3 types of exhaust dif-
fuser at different length—to—diameter ratios. At the same time, a numerical simulation was carried out on the cor-
responding working conditions, and the results of the experiment and the numerical calculation were compared.
The results show that the shape of the exhaust diffuser has little effect on the thrust measurement of the nozzle.
The distance change of the large diameter exhaust diffuser 2 has basically no effect on the measured thrust coeffi-
cient, but the measured thrust coefficient by the small diameter exhaust diffuser 1 when the nozzle outlet is
aligned with exhaust diffuser inlet is significantly smaller than that of the nozzle extended into exhaust diffuser
conditions. When the nozzle model is extended into the exhaust diffuser, the diameter of the exhaust diffuser basi-
cally has no effect on the nozzle thrust measurement, but when the nozzle outlet is aligned with the exhaust diffus-
er inlet, the use of a small diameter exhaust diffuser 1 will make the measured thrust coefficient smaller. There-
fore, the change of geometrical parameters of the exhaust diffuser has little effect on the boundary layer flow on

the outer wall of the nozzle. When the exhaust diffuser produces a blockage on the nozzle outlet flow field, it will
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200941. (AN Jiu, XU Jing-lei, SONG Guang-tao, et al. Effects of Exhaust Diffuser on Flow Path Performance of
TBCC Exhaust System[ ] ]. Journal of Propulsion Technology, 2022, 43(5):200941.)
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affect the thrust measurement of the nozzle.

Key words: Exhaust diffuser; Single expansion combined nozzle; Thrust measurement; Wind tunnel

test; Thrust coefficient
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Fig.1 Schematic diagram of dual-channel nozzle force measurement test bench
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Fig. 6 Wind tunnel test model of the exhaust diffuser

Table 1 Nozzle test conditions NPR and throat area
Nozzle NPR Throat area/mm?
Turbo nozzle 12.6 579.52
Ram nozzle 28.1 720.32

Table 2 Exhaust diffuser test conditions

Type L/ID
5.0
Exhaust diffuser 1
6.0
2.6
Exhaust diffuser 2 3.0
3.6
Exhaust diffuser 3 3.9
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Fig. 23 Mass flow coefficient at each NPR and L/D of

exhaust diffuser 1
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