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Abstract

Korea Space Launch Vehicle=Il (KSLV~II) shows the highest efficiency at an input angle of 80 degrees.
The launch azimuth angle is fixed at about 172 degrees due to the geographical location and safety
range issues of the launch site. The inclination angle of 45 degrees mentioned in recent domestic
satellite constellation studies is required yaw maneuvers, which inevitably causes loss in performance.
In this study, the satellite constellation are designed based on the 80 degrees inclination, maximizing
the injection performance of the payload of KSLV-II, and the Walker-Delta constellation with 5 and 6
orbital planes are designed to analyze the revisit time (RT) of the area of interest. It was confirmed that

the average RT was about 45 minutes and the feasibility of the satellite constellation was considered.
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Keywords: Korea Space Launch Vehicle-1I, satellite constellation, Walker-Delta, orbit
design, revisit time

1. M2

eh=+o] 2AKA| 8] 5 (Korea Space Launch Vehicle-1I, KSLV-1I)= 398 HA] 21

o2 1557 48948 Hids71H=(SSO, sun-synchronous orbip)oll £UE 4 U&= 4

https://www.jstna.org | 73


https://crossmark.crossref.org/dialog/?doi=10.52912/jsta.2025.5.2.73&domain=pdf&date_stamp=2025-5-31

w2

fol

g5S 123t Walker-Delta ZTYH H=HA

74 | https://doi.org/10.52912/jsta.5.2.73

58 2= IE AT FElse 19 € 25t Ul olfrE ARl Y29 AlE o
A BFIZE 17252 A=, SSOR 91/8E FUok7] fIsl AL 2ol AA HAE 9
St 971652 T Y Ao oF .58t AN IFoA 87152 k] gL
300 km2] AAZCEAZ 80;)oll FYTITHH -2 oF 2.680] Hrt. A 59 45
< 9F 25% A= FEOIR], 300 kmo] AAZ=CEART 80%)0l 3.08-Z, 700 kme] SSO°
1.989] $=50] 7T Z08 ddHr) o]2fdt JoS PR, 54 AF #9& 9%
A 2L 8T B R A AHo] $83 347} At} & E0], Bt 22 FY
o= 1T 4% 500 km AA=CEARY 80%)7t shte] fEgt SHIF F 4= glow, o]
7% 9 2.52.6E9] HAAIE o Al=ol £UT 4= UE ACE AAFHLY.

AL dubzog AHME V]S V|07 Hrhdd, V& AFoAE A
AR F715 Haskelr] 95t HA viA] darelES AXsHAY, 948 f30 mE A
F719] EAS B4k o 280 WA Yt} Lee et al. 2 AL E A3 7HE A}
oto] T A9l H3t A9 te R HHo] A 718 7HE 48 WA S
Rl 53t o A guitt XA A4S ok, AT HHE Aro

ARIATHR]. 53 97 AGER HH9 A 34F AEsto] AL
71E HASISFAANE, 2 Attt o2 H A A=E H8oteH th9] /i WA Zast
A F74R1 A= W7 7]s0] 87 dAHQl 28 Aoko] M FA] A9ttt Kimet al.
< FALIEES ARgS] A A F71E Haskohs AE 8455 AAsH, 7|&
B 571 A AHESE Walker 9187 4 Ax 845 283 27949 ALE
F71E HlwotH4l. XA A= 84 H8olo] i AR 5718 Haslohs WS
AAFHo, o] AP BG4S 1T of A 4 viX|of o FFo] HrgE|x] ok

=

ol

HE 2 A 27k £8 TA] 9O F A EA] A9 7HEAIE HEA A"t 914
T 20730719 W A= BHE 24 sto] AT 715 Bl EASHITHS]. SHAIEE, $143
3 AR b I A= 845 AEoto] S wiXstEH, AdHoR 77 tE =&
A Fdslok stER o W2 A7 DastAY F7HQl A= WA 71se] 8E=
AAHARQ] A|ofo] EAtTE Eo], A3} oA =EH BARE i 354552, ol
Sh=to] #hAL SgoflA A3 Hi|5}7] o]tk Cho et al2 BiY 571 A=} XA vHE Al
=2 A A83t BB 89 4X(beach ball constellation) AAI5HHEE BB #3944
Walker-Delta - 91/92F 24 AHE F7](revisit time)7t Y735k, X AFE 571
£ Y 5 ks AHE oA vt B9 AR 715 7R 94879 94
57} Walker-Delta 7+ 91/9 2t Yk ©3do] QITH6l. Song et al-2 SAR 914 6-4871<]
Walker-Delta 91/8-9] 53t A4 2|9, 53+ £4 A o] gt A 715 ¥l st
ALY TheE STHAIZIH, AR 7719 Bis FAIE EASHITHTL sHARE s o
T2 53 AQ9] A F715 £017] S8l A 84, 53] AR A S8 F+
AL, AR tigh == BARE A3olct. g ATtollA AAske FARKSF 45 We)
< A8std S TR F Fo] ofgl, =] AR o83 B WAV &
7Hjsiet. 3t Walker_Delta®] A= ¥ Halo] wE A F7] EA4lo] REsich



J. Space Technol. Appl. 5(2), 73-85 (2025)

oleld THE HeSl] S8, B ATOAL T e AAHIAR 9 HAA)E Tefeh
of AUHoR 8 JRse TUNH UAZ SWsATt B3, FelEY A5S Feke
2 Sl A SIS 2H8ste] S WAL SN AR Rsa TS uiX) e A
AlBk, ¥ % 3020 AAE AR 30710) TS Bestel Bk Aelo) ApgE 7]
2 BAsl 1 A, B3 BIsh] 8 ARE Tt B 458 R ok A

B R0 2a 7]olge Tt 2o 3, 71E Aol A4 ANz s 94
29 AME 3715 HASRIE U] 242 98 v, E A7 el5o) W 452
Tefsto] AAAR) A4 WX AL ARSI o5 B, 2o WAl ol @
Adow A8 75T 94 WA Uoke U}?ﬂ‘c‘?}%“i‘:‘r S, Walker-Delta 919329] A7
A e e
o A1 S AN, ok 9N, SV} AE FoAo A e LA
AR 9 HiA AL AXSIAT A, 2 WA A o) o Qs 5
3 AolA L AME F719 11 ARE 3717 FHEE A BT ol uhg
o, 91 A WAlo] AFE 710 VA Fe weleka, FF A 24 2 27
Q1 9 WA Ak ek o Waw 7| Hol8E RSt U, AR 2719

E4E SEHoE EA5] sl 24, B, Ao A 5718 vlwsh, 53 A 9S4
ZHgrid) SRI2 AlE3lste] ZF A9E A F715 B7I6Ielth ol S, T A9
e} 22 9] 91 HixE AT 5= A== FFAA HolHE Algstit

239NN 2 AR e A T HEH LR AREEE ARRE 5719 2ot 3
4, Fd, B AE F710] s dgstH, 3golxde U Bixlol Bol AREE=
Walker-Delta /g0l of] Agtct. 48oAx= AlEHolH 243} AlEF o)A A3t of
Sff EAeE 8olH, 5ol e & =79 22 7&sioih

HEARI 5 é 5 5‘}‘4'§ /\]' D} A= —zr = 24 JJF’Q X]Ojoﬂ ot XHHH?— —%7]91' E
7 A izt A 712 FEECT). AA A AHHE 71 f1/30] A A H(ERD
ojL REojgt: AMRE AT £ HRE thd AHYAE AT 7iA]9] 7|&
o= ALE AR 7715, AAPE AR F71e B3 AA A 9S HE AR Uieo] A
ARRE A =70t Fig. 12 AHHE 327100 thet GekaRl 7idE A3ttt
THEY AR F71= T A9 s 24, Fd, Bt A R FEEE 3
o AT 7719 B9 B AFollA WARE ARRE 719 Ak BHeto=® RAFECh Bt
AT 71 A O Zoh ol N ¥ A HolA] S AHEE S4o]il ART
(average revisit time)}= HaF AW F7], RTn(revisit time)= 4] X Fof| tjgt nHA] Aut

i F7l°l

>4

https://www.jstna.org | 75



125t Walker-Delta @&1d H=EA

ir
o
for
0z
oir
o

Target 2

Revisit time Access Time

time

Fig. 1. Concept of revisit time.

ART=%Z%4RE M

3. Walker-Delta =Z!¢A Hoj

Walker-Delta @& 91/32 J. G. Walker”} Walker-Star #8447 &4 Aorst 94 v
Ao g2 S A AFHCE o5SHA HiXIste] A AlA B B AY9s 58F0E &
< S H8-121.

o
l‘lr‘
Y

Walker-Delta 74912 4719] T4 Rl AR, AA 9180, A=E ), 13
K ARgste] 2@ o= AL, A Q9 2t g A=l thiet f148Y o= A Q)3 Atk

it/p/f
for0<f<p-1 @
s=§ 6)

Walker-Delta +-8914& B 9140] SR 18} AAREE 7HAH, ol4Eo] 091 ¥
9 A=z A" B3 1949 RAAN(right ascension of ascending node, 2)1} AoL
(argument of latitude, p}= P4 AFHE 23 HEQl AAE, HA 94 =, A=D &,
AE 7Hto g AN -9 3‘] FHY] RAANZ 4] (4)} Zo] AA| A= HHO
Zieeoll ofsf A€t ol Qj= A Al HHO RAANS 2|tk

2 .
Qj—?]rad
for0<j<p-1 @

76 | https://doi.org/10.52912/jsta.5.2.73



J. Space Technol. Appl. 5(2), 73-85 (2025)

Walker-Delta :r";SH 32 FASHT = 949 Aol 4] (5)9F Zo] A Ax HHO
ha=et S viiEE Fl —5&%‘?
Walker-Delta 89499 Z-HE71 80°:30/5/0%0 91442 A= Fig. 29t 2t

Hjk —( k+2"f )rad

for0<k<s-—1 ®)

4. Walker-Delta 2192 MUE F7| 4 =M

AAE FAL 5 & A= Vet wehA 2 AtolM= Table 13 0] 500 kgl 4

S & Aol &3 6712 HHE o185 400 kgl £F A 6715 & A=
iﬂﬂ 57H9] B ook WS SR, 500 ke 142 AA HiRtNIsolA e
TR EHAEQ CASS00= 71E 22 sl

4.2 AEglojd =A

B ERoAE els A5 0 WAPe] 874E Wsio] Table 29 20| Walker-Delta
% AT, A HE 4 7o} G712 Lieo] it o] w2

Fig. 2. Walker Delta example illustration (80°:30/5/0), altitude 500 km.
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Table 1. Mass of satellite and numbers of the satellite per orbit

Planes Mass of satellite Number of Sat. per orbit
6 500 kg 5
5 400 kg 6

Table 2. Satellite constellation orbit parameters

Walker-Delta constellation parameters

Altitude 500 km
Inclination (i) 80°
Total satellites (t) 30
Planes (p) 5, 6
Field of view 30°
Simulation time 1 day, 1 week, 1T month
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Fig. 3. The number of revisit time for b planes for 1 week.
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Table 3. Average revisit time w.r.t. planes

140 160

Phase (f) 5 planes (min) 6 planes (min)
0 457 454
1 43.7 43.5
2 453 46.3
3 43.9 43.2
4 43.7 452
5 - 44.6
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