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Abstract: In the adaptive cycle engine, the fan on blade (FLADE) bypass rotor blades and the inner
bypass rotor blades share a common rotating disk. The clearance between the rotating and stationary
components results in leakage flow from the FLADE bypass duct to the core duct, posing new challenges
for sealing between the engine’s bypass and core flows. When the FLADE configuration is applied to a
compressor, the sealing leakage flow between the bypass and core ducts has a more pronounced impact on

mass flow variation and aerodynamic performance. Taking the compressor of a certain adaptive cycle

Y 75 B HA: 2025-08-13
E ST B : AERHEAEIN(GIXMI2579); UJIIARHE I (2021ZDZX0001); VU R3S L AERHIH 34
TRATEIRBC T AR T A T A S T4
1’E%‘ & 77+ XL A (2001—), 5, Wi+, BFSE 7 1 S HLIR B 12 HHRRUA A2 . E-mail: 2023226210018@stu.scu.edu.cn
BIEEE: T1989—), B, BIHER, W+, FEBITT R INES & SIHUIEHEPUREMERIL . E-mail: wangjingyu@scu.edu.cn

SI AR XIALE, BRI, 2R3, %5, [ REA & BIHLR FH FLADE 254 WL U5 3 7™ SO BT 9T (30, fiias 3h 12441, 2027, 42(1):
20250387. Liu Lizhong, Zhao Longbo, Niu Xiao, et al. Numerical simulation study on labyrinth seal in compressor with FLADE structure

of adaptive cycle engines[J]. Journal of Aerospace Power, 2027, 42(1): 20250387.

20250387-1


mailto:2023226210018@stu.scu.edu.cn
mailto:wangjingyu@scu.edu.cn

IR DA

a2

engine with the FLADE structure as the research object, a 1.5-stage compressor computational model

considering the labyrinth seal structure between the core and bypass ducts was established. Numerical

simulation was employed to investigate the effect of leakage flow through the labyrinth seal on the

aerodynamic performance of the compressor. The results indicated that the leakage through the labyrinth

seal between the core and bypass streams increased the total pressure ratio 0.519% in the core duct while

reducing it 0.264% in the FLADE bypass duct. Additionally, the labyrinth seal structure created a local

high-pressure region within the seal cavity, effectively suppressing leakage flow. The leakage flow

primarily affected the blade tip region of the inner stator blades, with significant mixing effects occurring

predominantly at 80% to 90% blade span. This interaction resulted in a low-energy region at the stator

leading edge, causing a decrease in stator total pressure recovery coefficient while increasing the rotor total

pressure ratio, thus impacting the overall aerodynamic performance of the 1.5-stage compressor.

Keywords: adaptive cycle engine; fan on blade (FLADE); labyrinth seal; tip clearance;

leakage flow
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Fig. 16 Comparison of overall aerodynamic performance of

the 1.5-stage compressor
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Fig. 18 Contour plot of static pressure in the meridional plane
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Fig. 19 Radial distribution of total pressure ratio at
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Fig. 22 Flow angel radial distribution at stator inlet of outer duct
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