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Abstract: In order to analyze and evaluate the boundary layer diversion characteristics of a fighter’s di-
verterless supersonic inlet, a boundary layer pressure gradient measurement test system for the bump surface was
designed and built, and flight tests were carried out at different heights, Mach numbers, and attitude angles. By
sorting, calculating the flight test data and comparing the flight test data with the wind—tunnel test data of the
scale model, the boundary layer diversion characteristics of the diverterless supersonic inlet are studied. The re-
search results show that: in the stable level flight, in the subsonic range, as the flying height increases, the elim-
ination effect of the bump structure on the boundary layer increases, while in the supersonic range, the law is re-
versed. In the vicinity of Mach number under the flight conditions of 1.8 and above, the boundary layer diversion
ability on the bump surface is weakened, and the separation on the boundary layer is accelerated, which will
cause large pressure loss and distortion. Flight with angle of attack only is conducive to enhancing the ability to di-

vert the boundary layer. When flying with a angle of sideslip, the inflection point of the pressure coefficient curve
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of the boundary layer is shifted parallel to the “backward surface” along the center line of the bump, and the off-

set is proportional to the angle of sideslip, the ability to divert the “windward” boundary layer on the bump sur-

face increased, while the “backward surface” is weakened for the airflow separation.

Key words: Diverterless supersonic inlet (DSI); Flight test; Wind—tunnel test; Boundary layer diver-

sion characteristics ; Mach number
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Table 1 Part typical conditions of flight test

Category Action H /km Ma
Lc'evel Le\'/elﬂlghl, ' 3.6.8.11 0.36~1.80
flight acceleration/deceleartion

Hover without sideslip 3,5,8 0.36~0.42
Inverted flight 3,5 —
Altac.k angle Convergent turn 3,8 —
flight
Ultimate hover 5 —
Symmetrical pull up 5,8 —
Symmetrical pushrod 8 —
Steady sidesliping 5,6 0.37
Pedal th-e rud-der l.o the 5.6 036
Sideslip angle negative direction
flight Rapid rolling 5,6 0.37
Steady hover
’ s 1.1
With sidesliping 8,9 ?
Coordinating sidesliping 11 0.76

Integrated Pedal the rudder at

attack 11 .
attack angle steady hover 0.76

and sideslip

angle flight Half rolling

S—-maneuvering
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