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Chapter V

CONCLUSIONS

5 .1  C o n c lu sio n s and D isc u ss io n

The b a s ic  id e a  and th e  co n cep t o f a sh o r t-r a n g e  ro c k e t  
system  have been d e sc r ib e d  in  Chapter 1. Many f a c t o r s  have 
been co n s id e r e d  in  t h i s  r o c k e t  system  to  a c h ie v e  s u c c e s s f u l  
in  f i r i n g .  For an ex p e r im e n ta tio n  i s  co n cern ed , a l l  eq u ip 
ment such as th e  R ate Gyro, A cce lero m eter  and H igh -sp eed  
Movie earner, e t c .  are d i f f i c u l t  to  o b ta in  in  th e  cou n try  
b ecau se th e s e  are v ery  e x p e n s iv e  in s tr u m e n ts . I t  r e q u ir e s  
enormous amount o f  b u d g e ts . However, s e v e r a l  ex p er im en ts on 
r o c k e t  f i r i n g  have been c a r r ie d  o u t s in c e  February 1974 .
The param eters o f a sh o r t-r a n g e  r o c k e t has been d e sc r ib e d  
in  Chapter 4 . And th e  p r o g r e s s iv e  ex p e r im e n ta tio n  o f  th e  
F in - s t a b i l i z e d  sh o r t-r a n g e  R ocket System  can be con clu d ed  as 
f o l l o w s .
In November 1 9 7 4 , th r e e  d i f f e r e n t  p o s i t io n s  o f  th e  lau n ch er  
were s e t  up.

1 . The la u n c h e r -a n g le  was a d ju sted  as 90 d e g r e e s .
The r o c k e t  was f i r e d  and clim b ed  up above 3 ,0 0 0  f e e t  as 
e x p e c te d .

2 . The la u n c h e r -a n g le  was a d ju s te d  as 60 d e g r e e s .
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The o b se rv in g  range o f  th e  r o c k e t  f i r i n g  was ex ceed  3 k i l o 
m eters .

3 . The la u n c h e r -a n g le  was d ecrea sed  to  be 18 d e g r e e s . 
The o b se rv in g  range o f  th e  r o c k e t  f i r i n g  was reduced and 
stop ped  in  a d is ta n c e  about 2 k i lo m e te r s .
In December 1 9 7 4 , fou r d i f f e r e n t  p o s i t io n s  o f  th e  lau n ch er  
were s e t  up. In t h i s  ex p er im en t, th e  tim e d e la y  a f t e r  i g n i 
t io n  was about 0 .0 3  second and th e  v e l o c i t y  was about Mach 
0 .9  to  Mach 1 .1 .

The fo l lo w in g  r e s u l t s  have been o b ta in e d .
1 . When th e  la u n c h e r -a n g le  was s e t  up to  90 d e g r e e s , 

th e  ro c k e t clim b ed  up more than 3 ,0 0 0  f e e t .
2 . When th e  la u n c h e r -a n g le  was reduced to  60 d e g r e e s ,  

th e  range o f  th e  r o c k e t  f i r i n g  was ob served  to  be g r e a te r  
than 2 k ilo m e te r s .

3 . When th e  la u n c h e r -a n g le  was a d ju sted  a s 45 d e g r e e s ,  
th e  range o f  th e  r o c k e t  f i r i n g  was ob served  to  be fu r th e r  than  
3 k ilo m e te r s .

4 . When th e  la u n c h e r -a n g le  was reduced to  18 d e g r e e s , 
th e  range o f  th e  r o c k e t  was ob served  to  be l e s s  than 3 k i l o 
m eters but g r e a te r  than 2 k i lo m e te r s .
In March 1 9 7 5 , two w e l l  d e s ig n e d  r o c k e ts  were f i r e d  in  ord er  
to  id e n t i f y  th e  dynam ical param eters by u s in g  th e  la u n c h er -  
a n g le  f ix e d  a t  45 d e g r e e s . The aerodynam ic drag c o e f f i c i e n t  
was e v a lu a te d  from both  ex p erim en ts and th e  v a lu e  was c lo s e
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to  each o th e r s .

5 .2  Some S u g g e stio n s  fo r  F u rth er stu d y

For fu r th e r  system  a n a ly s i s ,  i t  may be recommended 
to  stu d y  th e  r o c k e t  a s a c lo s e d - lo o p  sy stem . I t  i s  n e c e ssa r y  
to  c o n tr o l  th e  r o c k e t  to  h i t  any p a r t ic u la r  t a r g e t  w ith  h igh  
accu racy  and a ls o  in c r e a s e s  th e  c a p a b i l i t y  o f  th e  weapon 
sy stem . T h is i s  an in t e r e s t in g  r e se a r c h  t o p ic .  An a i r - t o -  
ground r o c k e t  may be co n s id e r e d  and d eve lo p ed  to  reach  th e  
s ta g e  o f  a p p l ic a t io n s .  The m ath em atica l model o f  a r o c k e t  
system  may be d e r iv e d  s u b je c t  to  s e v e r a l  param eters in  a 
modern day.

A nother in t e r e s t in g  r e se a r c h  may be an o p tim a l c o n tr o l  
in  r o c k e t  system  s u b je c t  to  th r u s t  programming, d e s ig n in g  fo r  
th e  b e s t  burning tim e to  o p tim iz e  th e  r o c k e t  m otion .
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