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A erodynam ic characteristics of over/under inlet for
turbine based canbined cycle engine

[Tlons LIPs |LEANG Dewsnd, HUANG Guopihe TEIYubig

(Coll ofEnergy and Power Engineering Nanjing Univ ol A eronautics and A stronautics Nanjing 210016 China )
Abstract To discuss the operating characleristics of the nletwhich is used in Tuthojet/Ram jet Canbined Cycle engine
atM ach 0 to § the profile of an “ over/under” TBCC variable gean etry mletwas given Using CFD tools the wo-dim ensional
flow-field of the mletwas shown with properties of flow at different operating points At every flightM ach nimber the nlet
can startw ithout boundary layer suction Based on the flow-field of cruise and transition states the operating characteristics at

different back pressure were analyzed The result ndicates that the back pressure at exit has effect on the perfom ance of the

nlet especially at the transition slate change of back pressure betv een over and under exit can bring on aerodynan ic cou-

pling effects in the wo ducts The aerodynan ic characteristic diagran varied w ith flight conditions of the inlet was presented

The factors affecting the perfomance of the inlet and the aerodynam ic characteristics at typical flight cond itions w ere analyzed
Key words Tuthine-hased-canb ned-cycle engine”; Variable mlet’; A erodynam ic characteristic
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Fig 1 Camparison of the two inlets’ structure
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Table 1 Basic geam etrical param eters of
inlet at the design states

Sin of Angle of mm Length of can pression
planes 8/(°) plane [ /m
AB 8.29 3.02
BC 18.71 5.80
ch 16. 02 4.11
DE / 1.23
EF / 1.50
FG ! 3.25
MN / 2.15
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Fig.2 Baseline of the inlet
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Table 2 G eam etrical param eters and upstream
condition of the inlet at different states

U pstream Design T ransition Turbomode
cond ition state state state
Mag 5.0 2.5 2
TylK I 349 488 390
o kPa 817.4 123.3 69.2
G ean etrical Design T ransition Turbomode
paran eters state state slate
G /(%) 16.02 6 0
A g I m° 0. 946 2.537 3.408
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Fig.3 Distribution ofMa and pressure values

when the inlet is operated at cruise state
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Fig. 4 Distribution ofM a and pressure values when
the inlet is operated at transition state
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Fig. 5 Ma and pressure distribution of the inlet
when the turbo-mode worked individually
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Fig. 6 Shockwaves in the flowpath of inlet under

different back pressures at cruise state

Fig.7 p/p, distributions of up-sidewall under

different back pressure at cruise state
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Fig.8 Shockwaves in the flowpath of the inlet
under different back pressures at transition state
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Table 3 A ir-dynam ical param eters of the

inlet under ram jet operation states

May T L b, o Ma,
5.0 134. 60 5452 1. 00 0.25 0.321
4.0 72. 56 3.97 0.91 0.52 0.395
3.0 26. 15 2.71 0.69 0.77 0.352
2.5 14. 26 2.23 0.59 0. 86 0. 193

Table 4 A ir-dynam ical param eters of the

inlet under turbo-mode operation states

May T G ¢ g Ma,
2.5 11. 100 2. 160 0.59 0.74 0. 391
2.0 5. 889 1.732 (.51 0. 85 0.444
1.0 1. 667 1. 164 0. 31 0.98 0. 390
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Fig.9 Air-dynam ical property maps of the inlet
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