9 Ixito (§ I dw 1Ay pu0 Hgile (SHlwdiug Ao o
o) Saiols

Yu:u_haémf*\u_)‘\glém
FRVLCY

JUEY 51 5 9ldha o yla (ldd Gy gele A ju sloa g olula alas (pas Lao ) gals JBSN L (5 4lue Lo gale
Solse dags JU alicss .Sl JEI Al ()3 5L 990 (42 08) S50 O30 SBlas S o dings sl b
298 S S¥Bs 5o of da licus pold (Suiaay aileds (g ol SuylS Sl G uas s sl pb
ol Slla pa Ja g Sl asejlas g 0u g9 ISl jlacas dliess Gl Ja g (5 5leoddngs ol 438 S ) 8 sy 3
da s M g Bua cdad gl (5La e amaia Gl (5] ¢ Hhudiags S¥alae gl Akl 0 gdhe alie (il 4
Ol San g axlgl Jlae g 5l S AliAs glacdla b gl 61y s esS Glilie Sag 5 culdial by Sauss
I s da g spm Sle) walels g wle alla g o aliess (b (Gupyls Piless d da gl b g
S il @ (oliias ¢l S Gl Gaaie as glagilia Gugs |l s jludings dlis (il slaSiag
Sl il H9ile Ealid guae Jlo X3 sl 0 9l o0 ) Jhess sla yuiis a3 @3 @l Ol il cadias
4S oudd dewslis Oiyral dlicus Ja b gold cilla S o glid 4 Cuslonds a3y (Sums dus (SLdd yu disgs
3590 Jolge daa a9l Cuuas ju LGT Gugs Jels g Gluulas g aYalee 7 Al culis cida (ouaiauldl
Lyl HLad

& yaald dlicas ((JEL Hlas (59,8 Oililis (glds b (5 lae Lo, giks 1 (GIWS il

Optimal Impulsive Orbital 3D Maneuver with or

without Time Constraint

M. Navabi and M. Sanatifar

ABSTRACT

Orbital transfers are an inevitable part of space missions. An optimal impulsive maneuver is one that
consumes the minimum amount of energy to accomplish the transfer. The problem of optimal impulsive
orbital 3D maneuver has been the subject of very few published researches due to its particular
complications. Finding the optimized solution to this problem needs innovations in every aspect.
However, this paper tries to turn this special kind of transfer into an applicable concept. In this paper,
optimization equations to express the geometry of initial, target and transfer orbits with respect to each
other are derived using the spherical trigopnometry. Moreover, several cases for positioning the initial and
target orbits relative to each other are presented. Based on actual applications, the problem is solved for
both unconstrained and time-constrained cases. Comprising several local minimums is a characteristic of
this optimization problem, consequently, variations of the delta-V are presented as a function of
independent variables to achieve the general solution. The numerical results for the optimal impulsive
orbital 3D maneuver are presented for a case study, and it is verified by comparing the results in a
particular case with those from the Lambert problem. The illustrated results show the appropriate accuracy
of the derived equations and performed computations.

KEYWORDS : Impulsive Orbital Maneuver, Spherical Triangle, Transfer Orbit, Lambert’s Problem
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longitude
latitude
Earth

[ equatarial plane
——first Orbit
=== first orbit axis

second orbit
~-== second orbit axis
equatorial circle orbit
_—x axis
—y axis
—axis
= = “transfer orbit
s fer trajectori
— -~ transfer orbit axis

ay =0
ir=0

2y =0

ay =30
i2=0
3,=0
B=0
B=0
By=0
,=24,0483
i,=0
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2,=0 F

Iy =37.1967

I, =1671.0367
A=123.84

=0

=0

a;=61.245

2, =155.085
values of degree
e, =0.57365

T=50221.1478(s)

Avy =0.48733 (low/s)
Av, =0.13273 (fans)
Av; =0.62006 (lon/s)
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