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OPTIMIZATION ON LOCALITY
ARRANGEMENT OF ATTITUDE CONTROL ENGINES
FOR SPACE VEHICLES

Hu Xiaoping Wang Zhongwei Zhang Yulin

(Dept. of Aerospace Technology, National Univ. of Defence Technology, Changsha, 410073)

Abstract: Based on mass models of liquid propellant thrust system, an approach has been
presented for optimization on locality arrangement of bipropellant attitude control engines. The
optimization object function is the total mass of thrust system being smallest, under certain total
efficient control impulsion and total efficient control impulsion moment.
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Fig. 1 Locality arrangement of attitude control engine

3.2 BRAFRRTERNINR
BENNZZEHEFE AR AFRME L R4 NHROBIERSHIFRL EF 19 F
ATREMY LA, Xt FIRMESER, FR1EF R4 H 7 ORI, KK%5H UL £ U7,
MPMMESER, FRIEFR4HE7HITELA, KKHSHLL EL7, MFREE
SERFR, MR REN NEERMEETRE., 7E1EHFE4EH 5 FHOTgETA, K



18 # o H AR 1997 4

T
K%M5H Rl ERS,
Table 1 Possible attitude control cases
Mode EI of pitch attitude control EI of crab attitude control EIM of roll attitude control
1 Ul (1 engine): Ft .1 (2 engine): 2Ftsind R1 (2 engine): 2Fhtsinf

U2 (2 engine); 2Ftcosf
U3 (3 engine): Ft (cosf+1)

2 U4 (2 engines): 2Frcosd5® 1.2 (2 engines): 2Ftsin45° R2 (2 engines): 2FRtsin45°
3 U5 (2 engines): 2Fzcos45° 1.3 (2 engines): 2Ftsin45° R3 (2 engines): 2FRsin45°
U6 (4 engines): 4Ftcos45° 1.4 (4 engines): 4Ftsind5° R4 (4 engines): 2FR#sin45°
+ 2FRtcos45°
4 U7 (1 engine): Ft 1.5 (1 engines): Ft R5 (2 engines): 2FR:

[.6 (2 engines). 2Ft
1.7 (3 engines): 3Ft

Herein: El=efficient impulsion, EIM =efficient impulsion moment
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