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Current technology status for the Reaction
Control System of Launch Vehicle

In-tae Kim* - Jae-won Lee* - Hyuk Seo*

ABSTRACT

The function of the Reaction Control System include roll, pitch and yaw control of the launch
vehicles and fine control maneuvers and precision upper stage orientation before separation of one or
more payload. This paper describes the overview of commercial launchers, current technology trend

for RCS of launch vehicles, and development status of medium class thruster for RCS.
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Fig. 1 Ariane-5 Configuration

1. Attitude Control System(ACS)
Ariane-5 RCSE 400N Hydrazine thruster®

TREH dF WA wet 3~4749] FHIE
TAE 2719 ZEE VEB FHol XA =
th. VEBE Arian-5 FAX# FTh(upper stage)
Ateloll $1X8tm A7 54m, Eo] 1.56m=E 14%
o] FxE FAE ZEvh 400N ACSY| 75
IAZA F2Ee B Fo EAAY roll,
pitch A|oJ& =3It} ojojx A &9
el g Je 3] A (orientation)d HA ZF
7] (fine control maneuver)el]l AH8-Hth F77]
+ VEB Wil #2138 F3A4 a2 FE 3ol
=gdE FEwoen mAe meka 2~474¢] H
A7 AHEEY. ZHzhe] 58 liter WA+ 39kgol
stol=gtl S e & glom o|FA ALt
2o 23 7}tETh Ariane-5 RCSS] 7]® 7%
2 4L Fig 29 2t}

Fig. 2 Integration of 400N ACS to the Ariane-5 VEB
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1}. Altitude and Vernier Upper Module (AVUM)
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Fig. 3 Exploded view of AVUM stage
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Table 1. European launcher family

Ariane-5 | Ariane-5
Generic ECA

Orbit |[SSO/LEO| GTO GTO GTO

Launcher | VEGA Soyuz

Payload,

1500 3000 6600 10000
kg

SSO/LEO: Sun-synchronous Orbit/Low Earth Orbit,
GTO: Geostaionary Transfer Orbit



Fig. 5 Soyuz Configuration
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Fig. 6 Soyuz FREGAT Overview
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Fig. 7 Proton Configuration & Hardware
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