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Performance analysis of hypersonic aircraft with

ATR/ramjet combined power
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Abstract; For the hypersonic aircraft with ATR/ramjet parallel combined power, its overall perform-
ance parameters are calculated and analyzed according to a typical trajectory. The results show that the
acceleration of the aircraft is good during the operating phase of ATR engine, especially in the range of
Mach 2.0 ~3.5. The total flight range increases rapidly as the thrust-weight ratio increases, while the
difference of flight time is very small, in which the proportion of ATR operating phase is significantly de-
creased. The total flight range and flight time increase significantly with the increase of lift-drag ratio,
and a sharp increment turns up when Mach number reaches up to about 6. 0. The above research further
deepens the understanding of ATR engine from the view of aircraft system.
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Fig. 1 Height curve with Mach number
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Fig.2 Lift drag ratio curve with Mach number
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Fig.3 Variation of specific impulse and thrust of

ATRR engine along its trajectory
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Fig. 4 Variation of flight range with Mach number

under different thrust-weight ratios
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Fig.5 Variation of axial overload with Mach number under

different thrust-weight ratios
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Fig. 6 Variation of flight time with Mach number

under different thrust-weight ratios
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1.0 1857.4 1358 7.3% 1280.7 308.8 24.1%
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Fig.7 Variation of flight time with Mach number

under different lift drag ratios
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Fig.8 Variation of flight range with Mach number

under different lift drag ratios
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Tab.2 Flight range and time of aircraft under different lift drag ratios

LA Ry/km R p/km Ryy/Ry ir/s Lymn/'s Latry by
1.00 * L/D 1 700. 5 187.2 11. 0% 1290.2 424.1 32.9%
1.05 * L/D 1832.4 182.9 10. 0% 1354.8 413.8 30.5%
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