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Study of Side Window Orientation of Kinetic Kill Vehicle
Operating in Higher Atmosphere

7ZHANG Hong bo, GUO Zher yun, TANG Gue- jian
(College of A erospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073,China)

Abstract: A side window is usually adopted by the kinetic kill vehicle ( KKV) operating in higher atmosphere as a basic layout. The

engagement result is gravely influenced by the side window orientation which involves many factors. On the basis of some ideal

hypothesis, the regularity of the line- of sight variation rate is investigated, and the effect of the attack angle induced by the orientation is

analyzed theoretically. Consequently, the optimal direction of the side window orientation is educed as the aerodynamic force taken into

account only. Subsequently, the law to detemmine the orientation directions at all fighting altiudes are put forward, when the

aerodynamic force, the divert and attiude control system are concemed. The numerical simulation result shows that this method can meet

the side window detection command and the KKV only needs one orienting action to finish the interception in most circumstances.
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Fig.3 Engagement in the descent phase of interceptor
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Fig.2 Engagement in the ascent phase of interceptor
: . 0.=&
0, S,
0, = arccos( cosgr .
COsUy
- S KKV
: 0,

& < &, (8) :
* &i< €14< éw, ;
* gtl <€W <€w s 5
- Eu< &< &,

3
. L= 0y, Q =P,
. , > 6;4, Q*>P*,
. , < 9;4, Q*<P*,

Ou < 0,

J Vi— Visin® Eyo)

Vi (9)

. (O~(8

a= 0 ;
a> H
a<

, 0. = &



37

2
0. : , , 0.
2.1
(*‘))n,
espz ('q?n,.tg: (*)m.‘T (10)
Rr
’ fg: V 9 Rr V‘
|: e.ss e‘t] 9 b
es(lz e.s's + ey) (11)
, o H Qo> O3
@1: @10,
ei_ﬂt = maX{ esd D E.MO_ amdx} ( 12)
0, ; ;
2.2
: 2.1 ,
max{ Ou, E}z , Sio— Qo } &io >§1
e.j_m =\ min{ E}z I ST &< g:l S{ > O (13)
exl, g/IO< g:l <esd
2.3
KKV , , 0. 0 , KKV
, , 0~ 0 \
0.
* Hmax_ h * h— Hmin ¢
0, = i —fg..° O:in + 7 —ny* 0w (14)
9H max H min KKV D) h
1.1 1.2 , (14)

2

Skny' s ,
Hminz 3(l(m,Hmz1x= 10(1(111;

KKV

essz 50, estz SSO;



38 2008 6

O = 2573 Wy = O.Se_arad/s, W, = 3.0e “rad/s; AP=
L5, A®=0.05% ", h= 50km
, , Rr= 43.88km, V.= 7. 14knys, br= — 25.07°, Vr= 5. 06knys, Ou = 13.57,
V= 2.44km/s, &o= 25.87 2.3 ,0u=6.06, &= 4.3, Ou= 606, 0=
24.37, (14) 0. = 19.14° 45
40 28
l \\_\. 26
f\\\_'
% 20
~ 24
S ~
g L
? 0 \ /< ) [\
ugq -10 \l< Q\ = — — S l
20 \“ 18 ’
|_—
-30 16
-2 -1.5 -1 0.5 0 0.5 1 1.5 2 55 56 y 58 59 60 61 62 63
Error angle / (° ) Time/s
4 5
Fig.4 Attitude control simulation resul of pich channel Fig.5 Side window orientation resul of longitudinal plane
4 ’ ?
5 2 2
4

(1
[2]

[3]
[4]
[3]

[6]

Leary A, Watson W, Flrie D, et al. Test & Evaluation Facility for THAAD IR Seekers[ J]. SPIE, 2004, 2474: 172— 177.
Strauss B J, Gravina R J, Hasenzahl C J, et al. All Attitude Guidance and Control for Endoatmospheric Intercepts[ C]// AIAA SDIO Annual
Interceptor Technology Conference, AIAA 93— 2643, 1993.

s , . [J]. ,2004, 33(6) :576- 579.

s > . [J]. ,2000, 34( 1) :29- 32.
Yanushevsky R T. New Guidance Laws to Implement Parallel Navagation [ C]//ATAA Guidance, Navigation, and Control Conference and Exhibit,
Califomia, ATAA- 6184, 2005.

[M]. : ,2006: 17— 59.



