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Vibration Reduction Device for Directional Moving
Satellite Antenna

SeokWeon Choi', Sang-Soon Yong

Korea Aerospace Research Institute, Daejeon 34133, Korea

Qo

QLS| 11 HE X[ =EE Qo SHE= 2HCQ| 7130 2t 22| 37= J3| DARNE &
o, HU X2 g4s0| L= 2 Ao Iy 2R Mofichs =2 #2C= AE5P| ECt. 1k
S HEEO XE Hs S S8 Uty INYE 2SS AdiMe XIgH QHELe] HE ASA|
LMSH= 0|ARIS(itten)0| 2 AT EH|0f| MEFX| LeE HEGH XSHA L X2 AL 271 FCt
2 =20 AA 280 MEE X2k E|L RiSAZ HR[0H| tholl ZHLapyt M MEo| 04 T
S X S0l Chol A IAL ST O] HX|= EOHE QIHM|0|A =7t FH| 8l0], X2 QLT 715
£ Lol U= 7101 BiiRks ATY HI 7|0 YRR WAHRCEN, Y= XHEME 27 [He= Ji
Mat 4= Qls gHOZ TIO|QIOMH, 0] A2 201650 LALE MEDIEZ TeiAT XIS 2140
MSLE ML LAERACH, TIIK| 43Xz 28 S0 UCt.

Abstract

Although the magnitude of the disturbance caused by the driving of the motor operated to secure the high—
speed and precise directivity of the antenna is small, it acts as a major cause of impairing the image quality
of the observation satellite, which requires precision directing performance. In order to acquire high-
resolution image information through the improvement of the high-resolution observation satellite, proper
vibration isolation and reduction design are required so that jitter generated when the directional antenna
motor is driven is not transmitted to the main mission equipment. In this paper, the development process
of the directional antenna vibration reduction device applied to real satellites and the effect of micro vibration
reduction before and after application will be examined. This device was designed as a way to significantly
improve the jitter problem by replacing only one gear in the directional antenna driving unit with a spring
damper gear without any additional interface equipment. It was first applied and launched to a high-

resolution earth observation satellite, and has been successfully operated so far.

Bl4o] : A QY madlE A% vla s AR A, AH
Keywords : directional antenna, micro vibration reduction, micro vibration reduction
device, jitter
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Fig. 1. Directional moving antenna.
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Fig. 4. Micro—-vibration generated during motor operation.
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Fig. 6. Comparison of micro vibration between the original gear wheel (left) and the modified

gear wheel (right).
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Fig. 9. Gearwheel with spring damper plastic protection device.
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Europe’s Space Exploration and Korea’'s Space Exploration
Strategy from the Perspective of Science and Technology
Diplomacy

Nammi Choe'

Korea Aerospace Research Institute, Daejeon 34133, Korea
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Space exploration is an area where international cooperation takes place more actively than any other space
activities such as Earth observation, communication and navigation. This is because a country cannot afford
a huge budget to have full infrastructure for deep space exploration, such as a heavy launch vehicle,
communication and energy infrastructure, and human habitats, and has learned that it is not sustainable.
Korea expressed its willingness to join humanity’s epic exploration journey by signing the Artemis Accords
in 2021 and launching Danuri lunar orbiter in 2022. The beginning of space exploration means that Korea's
space activities have expanded beyond the stage of focusing only on technology development to set norms
necessary to accompany other countries and cooperate diplomatically to solve exposed problems. This
paper analyzed European space policy and space exploration, which are most actively participating in the

Artemis Program and exerting diplomatic power in the space field, from the perspective of science and
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technology diplomacy. The suggestions for Korea's space exploration strategy from the perspective of
science and technology diplomacy were drawn by examining the international cooperation strategies in
Europe’s space activities ranging from space policy, space strategy, and space exploration program to

project units.

B0l : Yarle9lm, KU S, TR 9T
Keywords : science and technology diplomacy, Europe’s space policy, Korea's space
exploration
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Analysis of Development Requirements on Simulated Ground

Test Module for Underwater Residential Facilities

Joohee Lee', Younkyu Kim, Jongwon Lee

Korea Aerospace Research Institute, Daejeon 34133, Korea

Qo
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Abstract

There are various systems that allow humans to safely maintain their space exploration missions and lives
in completely different environments, such as the International Space Station, the Moon (the closest
celestial body to Earth), and Mars (the only planet in the solar system for manned mission in the 2030s).
Among them, when it comes to maintaining the basic breathing of humans, the human life support air
management system is a key device system. Such an air management system can be used not only for
space exploration but also for undersea bases and submarines on Earth where humans reside. The air
management system basically consists of an oxygen generation system, a carbon dioxide removal system,
and a harmful substance removal system. In this paper, in order to develop an air management system
that can be used in an underwater residential platform, the development requirements of a ground test

module to be used as an experimental facility were analyzed.

Ao @ PRANAE, Z7IHHAAR, SAFAAAE, A=
Keywords : life support system, air management system, underwater residential facilities,

ground test module
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Fig. 1. Conceptual design of test-bed for underwater residential platform [1].
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Fig. 2. Conceptual design of ground test module for underwater residential platform.
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Table 1. Requirement analysis of simulated ground test module for underwater residential

platform
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Table 1. Continued

# Level0 Levell Level2 Level3 L H| 11
13 4 &X er ASA LR 2% DLEZ
114 HOIER] & ABA U SE DLEY

s Aot Qa2 ABiAl L2 5O 5l
QI|ste2 JtA DLERY
116 Dix| NCNETEROVED
DLEZ
117 HAIRIOf OJMSIEMA DLIEZ  OJASHEIA RIHKR| 7tA
HIARR] 238 O|MEIEIA S
ZLEHE
118 FIERIR] AT FIEX| ALY
EL|E-|EI
9 S o 9 B A
120 SuHOP| DUER SR Y U
ABNZ Lp7H= 71A9] Q2
U 25 DLEY
121 Hof Q07|12 2 Y
ABNZ LK 71A9| Q2
3 &5 Hof
122 SER|0f BN 2 TUEY
2 4
123 2% XS Ko Y oY
HO| 7K
124 RHIA/ROIA L 2 EX
TR/ 25 BUEY
125 STR(0fE B AT DUEY 2
5T 4N
126 FHIA/ROIA S5 DLER
127 S5 X Ao Y 0
HO| 7K
128 TEEES =X S2F 3T 04
B3| Hlof
129 7|} TEEIFSE]
00| 2/ATH, 72t S
Hof
130 OF  FiMEt  AEA 2 RHIA L
DUEZ 72t B HA|
131 YIS OISR LA, Yy
715(LED & £2))

MFM/MFC, mass flow meter/controller.
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Development of Thermostat for the Fluxgate Magnetometer in
Icheon Geomagnetic Observatory and Stability Evaluation after
Installation

Dooyoung Choi!", Seunguk Lee!, Joonsung Kim!, Dae-Young Lee!,
Kyu-Cheol Choi? Junghee Cho?
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29
= =20ME 2E0] 2t SEAH0|E XA dA 28 YFoH FAlRH| flgh 2 = HXI9|
27 ¥ EX|, 12| 1 HX| 0|2 Hj0|H 2Fgd 710 tiotd] 7|=0iRit. 2k 2 FX|= ST+
 STFTMMEOIAM 2F S 01X XA | 2520 SX|=UCE 2= 28 FXl= MLl O, A1

0| OIXl= B, 2k &2 888 1ol ZAcIRN. 2k 22 FX| &% 0|2, 27t 20T &
OlM LEoMil RAI=kE XS 2ISIACE XIXL7| CIOJE QFEY HIIE RIot0] 2Et F(delta-F)2t HlO]A

2fQl(baseline) Bt OISSIA2H, HX| HX| 0| HE} F2t #|0|A2fR10| #E0| Z0tE XS ERISIAL.

Abstract

This paper reports on the design and installation of a thermostat to keep the temperature of the fluxgate
magnetometer constant and the data stability evaluation after installation. The thermostat was installed at
the Icheon Geomagnetic Observatory operated by the Korean Space Weather Center of National Radio
Research Agency. It was designed in consideration of stability of temperature control against safety
incident, potential effects on magnetic field measurement, and the temperature control efficiency. After
the temperature control device was installed, it was confirmed that the temperature was constantly
maintained at the level of 20C. Delta F and baseline values were used to evaluate geomagnetic data
stability, and it was confirmed that delta F and baseline fluctuations were reduced after installation of the

thermostat.

salo] | £ 27 A, SRAA0IE A2, £x, et F, olaekel
Keywords : thermostat, fluxgate magnetometer, temperature, delta F, baseline
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Fig. 1. Icheon Geomagnetic Observatory congifuration.
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Fig. 2. Sensor temperature (T,), delta F (dF), and baseline z component (Z,,.) of the Icheon

Geomagnetic Observatory before thermostat installation.
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Fig. 3. Thermostat system configuration.

Fig. 4. Assembly of control part. Fig. 5. Assembly of heat source.
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Fig. 6. Front side of operating control part.
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Fig. 7. Heater part configuration.
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Fig. 8. Sensor temperature (T), delta F (dF), and baseline z component (Z,,) of Icheon

Geomagnetic Observatory.
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Table 1. Result of stability evaluation

A B C D
Temperature range (C) 5.760 4.780 4.090 1.410
Temperature standard deviation (C) 1.523 1.263 1.039 0.335
dF average (nT) -4.715 -5.538 -5.290 -0.569
dF standard deviation (nT) 1.168 1.183 0.743 0.586
Baseline range (nT) 6.582 4.168 3.223 2.632
Baseline standard deviation (nT) 1.539 1.313 0.920 0.665
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