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ABSTRACT

For preparing Korean lunar missions, an Earth-Moon transfer trajectory is designed
and analyzed wusing finite thrust. To be a more realistic scenario, kick motor’s
performance which is used for TLI (Trans Lunar Injection) maneuver is assumed to
have a certain maximum capability. Under this assumption, optimal Earth-Moon
transfer trajectory analysis is made from the beginning of Earth departure to the final
lunar closest approach. As a results, optimal Earth-Moon transfer trajectory solutions
with finite thrust are compared to those of designed with impulsive thrust in previous
study. It is confirmed that if the trajectory solutions derived with impulsive burn is
directly applied to estimate the finite burn trajectory solutions, careful consideration
for finite burn losses must be paid as for TLI maneuver. Presented algorithm and
various results will give numerous insights into the future Korea’s Lunar missions
using finite thrust engines.
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Table 1. Mission parameter analyses with
different TLI kick motor's
performances (Cases when the
S/C's visibility is not guaranteed
from the Daejeon ground station
while executing a TLI maneuver)

A Blc|D|E|F|a| H]| I
imoulsive | 3.114| 000 | NA | NA [12282| 86025 | 2.483 | 5.507
”Oxmizna' 3114|000 | 2547 | 2548 |122.82| 860.25| 2483 | 5597
nominal |5 117 | 0,00 | 50,94 | 5097 [122.85| 85044 | 2.483 | 5600
l1=5d)
nominal
oy | 8190 051 10188 1021912254 85629 | 2488 | 5613
X
nominal
1y | 8152 122 16285 15986 1224 84872 2488 | 56%
X
nominal
| 8185 228 2000|2061 12285 83831 | 2488 | 5668
X

A.=Assumed TLI kick motor‘s thrust magnitude
B.=TLI Delta-V (km/s)

C.=TLI Delta-V difference (%)
D.=Approximated burn time (sec)

E.=Optimized burn time (sec)

F.=Time of Flight (hr)

G.=Mass after TLI burn (S/C + KM’s dry) (kg)
H.=S/C approach velocity at the Moon (km/s)

I.=Performance Index (B+H) (km/s)
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Table 2. Mission parameter analyses with
different TLI kick motor’s
performances (Cases when the
S/C’s visibility is guaranteed from
the Daejeon ground station while
executing a TLI maneuver)

A B|C| D E F G H I
impulsive [3.155[ 0.00 | N/A | N/A [112.49 [847.851| 2.486 | 5.641
“"f“z“al 3.167] 0.38 | 25.66 | 25.70 | 112.60 |845.090| 2.486 | 5.653
“‘““Ei}, 3.183] 0.89 | 51.31 | 5153 | 112.60 |840.317| 2.486 | 5.669
(1#%3)
nominal

3.221] 2.09 [102.63|103.73| 112.60 [829.001| 2.486 | 5.707
x (1/2)
nominal

3.268| 3.58 |153.94|156.79| 112.60 |815.366| 2.486 | 5.754
x (1/3)
nominal

4 3.324 5.36 |205.25|211.05| 112.65 |798.342| 2.486 | 5.810
X

A.=Assumed TLI kick motor‘s thrust magnitude
B.=TLI Delta-V (km/s)

C.=TLI Delta-V difference (%)
D.=Approximated burn time (sec)

E.=Optimized burn time (sec)

F.=Time of Flight (hr)

G.=Mass after TLI burn (S/C + KM’s dry) (kg)
H.=S/C approach velocity at the Moon (km/s)

l.=Performance Index (B+H) (km/s)
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