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ABSTRACT

A trajectory analysis program was developed to predict KSLV-II (Korea Space Launch Vehicle-II)
performance with the reducing weight. The program estimates the LEO (Low Earth Orbit) / SSO
(Sun-Synchronous Orbit) injection performance, which is determined as payload weight for the orbits,
with decreasing the structural ratio or increasing rocket engine power. It is expected that the KSLV-II
can transport up to 4.5 tons, 3 tons of space payloads at LEO, SSO with a reduced structural ratio by
60% of the original. It also shows that the KSLV-II can transport up to 3.65 tons at SSO by applying
advanced engines of 90 tonf, 10 tonf class with the reduced structure.
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Fig. 1 Launch vehicle projections at LEQ/SSO[2].
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Table 1. Comparison for orbit injection performancel3].

Rocket | Length (m) | Payload (ton) €,
10.41%
KSLV-II 47.5 ig ((Iégg)) 12.65%
14.29%
8.74%

CZ-6 29.2 1.1 (SSO

(550) (Avg)
Angara 7.11%
A1.2PP 427 38 (LEO) 10.05%
Angara 554 24.5 (LEO) 1%1015{;
A5 5.4 (GTO) 10.63%
Falcon 9 55.0 10.5 (LEO) 7.56%
v1.0 ’ 4.5 (GTO) (Avg.)
Falcon 9 70.0 22.8 (LEO) 5.12%
FT ’ 8.3 (GTO) 3.59%
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Fig. 4 Launch vehicle development plan of Koreal6].
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Fig. 5 2D point mass modeling of launch vehicle[11].
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Fig. 6 3D point mass modeling of launch vehicle[10].
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Table 2. Verification results of each case.
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results for validation of the trajectory analysis program.
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Table 3. Rocket engine performance assumptions of launch vehicles.

Name KSLV-II (75 ton; + 7 tony) Adv. KSLV-II (90 ton; + 10 tony)

Stage Ist 2nd 3rd Ist 2nd 3rd
T (tony) 304.1 80.4 7.0 344.7 95.2 10.0
I, (sec) 298.1 3154 325.1 311.0 348.0 352.0
f, (sec) 125.7 143.6 501.6 115.7 133.8 380.3

Table 4. Structural ratio assumptions with reduced
structure mass of launch vehicles.

€ KSLV-II | 90% 80% 70%

1st Stage 10.4% 94% | 83% | 7.3%

2nd Stage | 12.6% | 11.4% | 10.1% | 8.9%

3rd Stage | 14.3% | 12.9% | 11.4% | 10.0%
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Table 5. Kick turn rate on all of calculation cases.

Opick 100% | 90% | 80% | 70% | 60%
LEO 095 | 110 | 132 | 150 | 1.75
LEO (Adv.) | 414 | 456 | 500 | 545 | 592
SS0 049 | 061 | 075 | 090 | 1.09
SSO (Adv.) | 250 | 2.83 | 321 | 358 | 3.9
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Fig. 10 Inertial velocity of trajectory calculation results.
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Fig. 11 Maximum payload weight with increasing engine power.
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