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Design of a Reaction Jet Control System for a Vertical Launch Flying Vehicle

H. Nobahari A. B. Novin-Zadeh H. Bandikenari

Acrospace  Engincering  Dep’t, Mechanical and Aerospace Eng.

. . Aerospace Engineering Dep’t, K. Dep’t, Science and Research
Sharif Univ. of Tech., Tehran, N. Toosi Univ., Tehran, Iran Branch, Islamic Azad Univ.,
Iran
Tehran, Iran
ABSTARCT

In this paper the design of an attitude control system with reaction jet is studied for a kind of vertical launch flying
vehicle. The design process covers the components of the control system and the compensators. The attitude control
system controls the roll, pitch and yaw angles for a few seconds after the vertical launch. The system design is based
on the desired time schedule and the maximum required pitch rate of the flying vehicle during the initial maneuver in
the vertical plane. The compensators are designed based on the desired performance criteria as defined within the
text. Finally the designed control system and controllers are evaluated using a variable mass 6DOF flight simulation
utilizing the full nonlinear equations of motion and considering the saturation of control signals.
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Unit-Step Response of Compensated Roll
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Unit-Step Response of Compensated Pitch
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Pitch-Plot of Flight Vehicle with and without Saturation on Control Surfaces

= with Saturation
without Saturation
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Deflection of Elevator Angle with and without Saturation on Control Surfaces
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Height-Plot Versus time of Flight Vehicle

Height(m)

0 0.2 0.4 06 12 14 16 18 2

1
time(sec)

oiws ;o o) s gl )l Dl logad :(VY) JSC&

, ‘0" Range-Plot Versus time of Flight Vehicle
1
0.8
B
S0
2
§
o
0.4
0.2
0 0.2 04 0.6 0.8 1 12 14 1.6 1.8 2

time(sec)
owd ;0 o s 0 Sl ks Jloges t(VF) JSC&

Lgas 45 09 oo ol s VP 5 1V sl S5 4 ax g5 L
5 Ol 0m 50 Bl 5 00,5 i 0y alasg glis)|
iy Z jome Sz )3 (S S SldS Jloged

Ol bl i o o a S (o) w0y

Cewloads eols HLas VO Ko o camlonds

5l Wlgiy oniy alews oSl sl ledl oloj o cnlple
45 0392 (53b) (Hlr (59 Waeils S pal B 1) Jlais e
el 5 0l $US Syl (59, Casgame 3929 sbla,
axgi bl oo (il canis ley as o g al dwlgsd
sle JUI ple jo glisl ongay ‘omfl;al slsluacs
9 9 Jgy by Olpss jloged 05h o camlive JyuS
SlaSL (59) Cudgamme 3929 (9 5 L odi aliwg

Cawloads ool LS VY 5 1) o IS o J s

Roll-Plot of Flight Vehicle with and without Saturation on Control Surfaces
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Yaw-Plot of Flight Vehicle with and without Saturation on Control Surfaces
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