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General Design Study of Vertical Takeoff and Landing Launch Vehicle
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Abstract: The development of vertical take-off and landing launch vehicle is a fusion of aerospace and aviation
technology. Compared with the traditional expendable launch vehicle, its development is an innovation of the
general design concept of launch vehicle. Combined the actual project development, this article from the
perspective of the general design of the launch vehicle, research the secondary stage separation, propellant
management , aerodynamics design, the ballistic optimization design of risk assessment and analysis of
constraints of the vertical take-off and landing rockets. The differences and difficulties of general design
between vertical take-off and landing launch vehicles and traditional launch vehicle are analyzed. At the same
time, this paper considers the general design of the vertical take-off and landing vehicle and gives suggestions.
Conventional rocket mature design theory and technology need to increase new constraints and improvement,
so that they can be applied to design vertical take-off and landing launch vehicle.
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Tab.1 Launch vehicle performance parameter

Rl T H 4 F B B i [l B
1 IR B R R/ 201.802 30.054
2 L TR A/t 201.276 30.049 29.544
3 15 IR /1t 59.598 4.998 19.544
4 PRLJT kg 1500
5 TR R kg 1080
6 4 L HA/m 3.35 2.9 3.35
7 ISR /m Bl 40.6 17.7 22.3
8 41 /kN 2 800.2 180 300.2
9 Feuf/(mes ) 2928.8 3 336.584 2781.7
10 KAHLIRA 2.601 2.513 2.513
e e A 3.4 0.2 0.4
11 AP/ (kges™) Wikt B B B
e AL 1.146 1 1.146 1 1.146 1
. TG/ (kgL ) #RKH 0.836 5 0.836 5 0.836 5
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Fig.1 Schematic of the flight profile for vertical takeoff

and landing launch vertical
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Fig.2 Pressure distribution map of vertical takeoff and land-

ing rocket in return sliding section
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Tab.2 The main flight program for the return section

KATI R t/s 1%/s
WL BT 149.500 0.000
R4 B 4 N 373.500 224.000
U BT R 373.500 0.000
TR B 4 457.894 84.394
SHABITIR 457.894 0.000
KA A BESE H 504.168 46.274
& B BT IR AN 504.168 0.000
B e BEAE TR 5 548.699 44.531
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Fig.3 Axial load factor curve
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Fig.4 Dynamic pressure curve
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Fig.5 Lash of the second stage engine to the first stage

engine
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Fig.6 Separation speed-time curve
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Fig.7 Separation gap-time curve
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Fig.8 Propellant state after first and second stage separation
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