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Abstract. The problem of rendezvous of an interceptor rocket vehicle through
optimal exit path witha destination rocket vehicle at a preassigned location
on the destination orbit has been investigated for non-coaxial coplanar elliptic
launch and destination orbits in an inverse square gravitational field. The
case, when launch and destination orbits are coplanar circular, is also discussed. In
the end numerical results for rendezvous have been obtained taking Earth and Mars
orbit as launch and destination orbits respectively.

Nomenclature .

0 = Vectorial angle

u = Reciprocal of radius vector
E = Eccentricity

h = Twice the aerial velocity

K = Gravitational parameter

N

« = Angle of inclination of major axis of destination orbit with teference '
line, that is, the line joining the force centre (focus) and the peri-
centre of the launch orbit.

@ = Angle of inclination of ma_]Ol‘ axis of transfer tra]ectory Wlth
reference line _

V = Velocity

¥ ='Heading. angle, that is, angle between veloc:ty vector and 1ocal
horizontal

a = Length of semi-major axis
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Subscripts __
= Corresponds to launch orbit
d- = Corresponds to destination orbit
i = Corresponds to velocrty-mjectron pomt .
1" = Relates to parameters of transfer tra;ectory before veloclty mject;on
~ point L )
2 = Relates to parameters of transfer trajectory after velocrty injection '
- point G
_ e = Denotes values just aﬂ:er lmpulswe velocity change of mtereeptot'
“rocket at launch point s
= Denotes valies just before 1mpulsrve velocity change of mterceptor. .
' rocket at velocity m_]ectron point i -
g = Denotes values just after 1mpuls1ve velocity change of mteroeptor '
' rocket at'velocity mjectlon point
: Superscnpts' _
(~) = ,re]e,tes'to' optimum’-transfer traject_dry .
"L Introdnction

Parewonsky‘ ‘has treated the problem of rocket rendezvons for a very restricted.
‘case of coplanar concentric eircular orbits taking only Hohmann transfer trajectories:
Later, for non-coaxial coplanar elliptic orbits, the problem of mteroeptron of a rocket
vehicle by optimal path at a preassigned point on the destination orbit by a commuter
rocket vehicle launched from the pericentre of the launch orbit was solved by
evaluating. launch angle and orbital parameters of thetransfer frajectory®.  In this .
" context two assumptions have been made. Firstly, that no mtermedmte veloerty'

injection is given to'the commuter rocket vehicle and secondly; that the. commuter .

rocket vehicle is launclied from the pericentre of the launch erbit. Both the. assump-
tions have been relaxed in the présent paper which analyses the probleim of rendezvous -
at a preassrgned Iocatron by an mtereeptor rocket. vehleletwrth a rocket on the
destination orbit through optimal exit path. - Tlte__ interceptor- rocket vehicle after
‘having been Jaunched from. the launch orbit is imparted a velocity impulse at a
-.speerﬁed intermediate space point. to achieve rendezvous. The ‘optimum’ exit path
is characterized by the minimum fuel expend;ture required in launching and impart-

ing intermediate velocity injection to the mterceptor rocket veluele to ‘achieve rendéz-
vous with the destination rocket.

Elements of the optrmum exit peth to achleve rendezvous and launch angle, that.
is, the vectorial angle of the destination rocket vehicle at the instant launch rackst
‘vehicle is fired s0.as to achieve rendezvous with the former at the preassigned space
- point on the destmatlon Ol'blt haVe been mvestlgate‘d - Analysis -for the case - when



L““—"e eqliamns efthe hunch aud d“ﬁnat“’---._}f' ‘ L
Mum K[l + Ex ms ﬂ] : (1) 5!

h'u &= K{[ + Ey cm (ﬂ = i

By conservation of mgmenmm pmc;pl""- ' ﬂae ﬂ:ght time ','T » -intermpto méket-ﬁr "
_ tha la:ench pomt (m, 9;) fi the velocity"in;ecﬁbn pmnt (m,&c) ‘is_zﬁwan by




_:306::‘-; :.'_V:j"‘i TS iAfva'm‘ kai-‘:&‘dshok Kmar Naﬂgia

EnN il‘:Wherc (uo. 0«) i 3 ‘d:oatmatlon rocket at the mstant mtemeptor_-ﬁ.f '.

' of the mtcroeptor rocket w:th domnationf "

E satisﬁed ‘

1‘=T, (T,—T;)-]—-T

B Where Tl, (T, — T,) and = are gwen by
launch 05 formy value_of B4, 1f the etemon

Siny, {V:+ 2 K



T’wg {8y '-'.=B¢)} sec“ [
By m W - c08 [0&! - ﬁa)}

. d, == tldfm RS
o Fot mmmum Mfwe ha.ve '

MAV)
a'r. _







- “Rocket Rermeevous at Preisignad Destinations:

. ﬂm };g,}l [a; P2 sin ¥ oos"r'.j“*” sl
LA k- dt’('?-cas'r.)’



cilvition dngle of the ~ Sétni-maor axis-

t inprception on angle 8.

Jern T










