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Analysis of Delta-V of Earth-Moon Transfer Trajectories for

Minimization of Fuel Consumption
Sang-Wook Kang*, Gwanghyeok Ju*, Dong-Young Rew* and Sang-Ryool Lee*

ABSTRACT

After lunar explorations were restarted in 1990s, the world space advanced countries have
been competing actively to preoccupy the Moon from the 2000s. Korea has been also
conducting precedent study on lunar exploration to carry out that by ourselves in 2020.
This study analyzed delta-V of various Earth-Moon transfer trajectories for minimization of
fuel consumption. Through the simulation, the best Earth-Moon transfer trajectory for
Korean lunar mission is suggested and it will be used as useful materials of Korean lunar

mission.
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Fig. 1.

Figure of KSLV-2, TLI Stage & Lunar
Orbiter

Table 2. Specification of Korean Lunar Orbiter
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Table 3. Comparison of delta V used Direct
Transfer method

Events |3.5days | 4days |4.5days| 5days |5.5days
3 Mar 3 Mar 3 Mar 3 Mar 3 Mar
L%uTnCCh 2020 2020 2020 2020 2020
(UTO) | 1326 | 1357 | 1427 | 1456 | 1524
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(km/s)
TOF(s) | 320,400 | 388,800 | 432,000 | 475,200 | 518,400
LOIAV - 6907 | 0884 | 0.879 | 0.881 | 0.889
(km/s)
Total AV
(km/s) 4.013 3.986 3.979 3.982 3.991

Fig. 7. Direct Transfer(Earth Inertial Frame)

Fig. 8. Direct Transfer(Moon Inertial Frame)

Fig. 9. Direct Transfer(view from Sun Ecliptic
North Direction)
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Fig. 11. Phasing Loop Transfer(Earth Inertial Frame)
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Table 5. Simulation result used by L1 Gateway

Transfer Table 6. Trade Off Study of Lunar Transfers
Events Value Time(UTC) 2y | Aol | AWHel |25Phasing| Lt
= 459 5¢ Lo Gat
Launch - 4 Feb,2020 15:15 (#5%) (52) L ey
Launch 3 Mar 3 Mar 14 Feb, 4 Feb
Coast(s) 2350 (UTC) | 2020 14:27 | 2020 14:56 | 2020 14:57 | 2020 15:15
TLI(km/s) 3.084 4 Feb,2020 16:09 TORDays)|  45% 54l o219 | o 342
L1 orbit insertion .
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(km/s) ol | 3979 | ses2 | sest | 4906
Mission Orbit | PLOOKM | 8 Mar,2020 00:24
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