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ABSTRACT

With the advent of the New Space era, as global competitiveness in the space launch vehicle
market takes center stage, research and development of reusable launch vehicles for cost reduction are
actively underway. As a preliminary study for developing Lab-Scale vertical landing vehicle, the basic
and core technologies which need to be developed for reusable launch vehicle were intended. Design
and verification were done by dividing the entire system into integration, supply, combustor, structure,
and control. Lab-Scale vertical landing vehicle design process was established through stationary &
flight test verification. Based on the experiences, foundations, and core technologies acquired in this

study, further research was planned for developing a Lab-Scale vertical landing vehicle.
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Fig. 1 Estimation results of system weight with thrust.
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Fig. 2 Mission profile for hovering operations (a) Thrust
and mass flow rate (b) Velocity and height.

Table 1. Operating point and throttling with mission

profile.
Parameter Unit |Hovering | Soft landing
Gross weight | [kg] 75.4
Ope.rating [s] 30
time
Initial height | [m] 0.38
Final height | [m] 0.44 0.02
Final velocity | [m/s] -0.24 -0.08
Throttling [%] | 95~100 91~108
(9.8 m/s)E FI T FEL JEoE W
2 TP AL v dFF A7 2
£

] 0.8 1 1.5 2 28 a
Tirme [s]
Fig. 3 Mission profile for soft landing operations (a)
Thrust and mass flow rate (b) Velocity and
height.

Fig. 4 Schematic of flow path.
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Table 4. Components weight table.

Part EA Mass

[ke]

Frame 1 | 100

Structure Support leg 4 | 12
TVC gimbal system - 2.9

Fuel tank 1 13

Oxidizer tank 2 26

Supply Tank adapter 3 | 06
ON/OFF valve 2 | 19

Control valve system 2 3.8

Pipe / Flexible tube - 7.0

Engine Main engine & Sensors 6.2

system

Control Control system - | 28
Total 75.4

Control system

Fuel tank(GCH4)
13 kg

¢ / Tank adapter X 3
ONJOFF valve X 2 . 0.2 kg(each)
0.95 kgleach) %
Contral valve system X 2
7.9 kgleach)

Oxidizer tank(GO?) X 2
Pl T3 kgleach)

Pipe / Flexible tube

70 kg

Support leg X 4

TVC gimbal syste
0.3 kgleach) gimbal system

Fig. 11 3-Stage frame.
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