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Abstract

Reusable launch vehicle is one research hot spot of the future space launch vehicles development.
The development review of reusable launch vehicles is briefly introduced firstly. And then, by the
partially reusable launch vehicles including vertical take-off and horizontal landing, vertical
take-off and landing, the fully reusable launch vehicles including combined power reusable carri-
er, lift rocket powered reusable carrier, some key technologies are analyzed from structural de-
sign, power design, heat protection design and flight control design. Finally, the proposals of fu-
ture development of reusable launch vehicles are presented.
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Table 1. The development of reusable launch vehicles
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Figure 1. Development path of reusable launch vehicles in China [10]
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Table 2. Comparison of structural dimensions between space shuttle and X-37B [2]

2. AR XHE X-37B R ~T XL (2]

X-37B WK TEHL(1980 E 7 %)

gtk S8 ] ZH
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LN 9ft6in BhHER EAR 3.7m

PN 11,000 1b PIERK 37.2m

TH 5300 Ib L7 IER 23.79 m
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Figure 2. Structure design of space shuttle and X-37B [2]
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Figure 3. The heat protection system of space shuttle orbiter [2]
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Figure 4. The whole process of takeoff and landing of space shuttle [2]
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Figure 5. First class recovery trajectory of “Falcon”-9 [5]
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Figure 6. Working principle of scramjet engine [15]
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Figure 7. Structure design of “SKYLON” [9]
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Table 3. Main parameters of “Saber” engine [7]
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Figure 8. The ascending and descending paths of “SKYLON” [9]
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Figure 9. Structure design of X-33 [1] and XS-1 [6]
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£ Space-X A #] K MerlinlD &z

Figure 10. Structure design of plug nozzle engine [1]
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