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Analysis of Effects of Mode Transition Type on Performance of
Mode Transition for 3D Inward-Turning Combined Inlet

HU Zhan—cang, CAIZe—jun, WANG Tian-yang, ZHU Cheng—xiang, WU Liao—ni, YOU Yan—cheng

(School of Aerospace Engineering, Xiamen University, Xiamen 361102, China)

Abstract: In order to satisfy the working requirement of Xiamen Turbine Ejector Ramjet (XTER) com-
bined cycle engine, a three—dimensional inward—turning quadir—ducts combined inlet with three modes (i.e., tur-
bojet, ejector and ramjet modes) and working speed range at Ma,=0.0~6.0 was designed in this work. The flow
and performance of the combined inlet in mode transition process from the ejector mode to the ramjet mode are an-
alyzed numerically, considering both fixed Mach number mode transition (Ma,=4.0) and interval Mach number
mode transition (Ma,=3.0~4.0). The results show that the inlet works properly and the captured mass flow rate of
the inlet transits smoothly from the ejector duct to the ramjet duct for both types of mode transition. At fixed Mach

number mode transition, the total mass flow rate coefficient of the inlet decreases from 0.92 to 0.91 due to the ad-
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justment of the splitters, and the Mach number at throat reduces from 2.47 to 1.99. The total pressure recovery co-
efficient at the exit of the ejector duct decreases from 0.28 to 0.13 with closing of the splitters, while the total pres-

sure recovery coefficient at the exit of the ramjet duct rises from 0.27 to 0.48. At interval Mach number mode tran-

sition, the total mass flow rate coefficient of the inlet rises from 0.89 to 0.91, and the Mach number at throat in-

creases from 1.63 to 1.99. The total pressure recovery coefficient of the ejector duct decreases from 0.60 to 0.13,

while the total pressure recovery coefficient of the ramjet duct decreases from 0.55 to 0.48. In general, the anti—

tion; Performance analysis

back pressure capability of the ramjet duct is gradually enhanced during both types of mode transition processes,

but considering both the flow feature and the performance of each duct, selecting the interval Mach number mode
transition can efficiently improve the aerodynamic performance of the combined inlet.
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Table 1 Numerical settings of the calculation models at

different Mach number

Ma H/km p/Pa TJ/K
2.5 15.5 11197.72 216.65
3.0 18.7 6778.65 216.65
35 20.0 5529.10 216.65
4.0 22.7 3631.32 219.27
585
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Fig. 4 Geometrical parameters of GK01 model (mm)
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Table 2 Incoming flow conditions of GKO01 test

Ma 7.0
Re/(1/m) 4.0x10°
p/Pa 170
T,/K 46
pl(kg/m?) 0.0123
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