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AAAE AA 7 AA 4 Ao JR o] € IHY YA HIF R 5 E L 5
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1998). &3, AAAEY Ix 650km, F At 98°9) e g5 7| Aol HAUSAT-271 A A=
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o] N Aoz AY Hgon, AA HAUSAT-29] 4L ddo] vlad gL B9 4
7R ARA Aelold, ol w dMHS FAA @2 A 27RAE USHA K= £
oAl sl 4A W 5& BHA BE FEol AR U E FAMEF HAUSAT-29] g4l
AL 44 stk §F F=2-9 B2Y(STM; Structure & Thermal Model)& Ajas ¥ 4AF
AYE 23 gdaig Aol dist AFE £P @ Zojh

ABSTRACT

This paper describes HAUSAT-2 orbital thermal analysis and preliminary design of
thermal control subsystem. To design thermal control subsystem of HAUSAT-2, we
have considered active & passive thermal control method based on basic theory and
themal equilibrium equation. Using this result, suitable thermal control method and
material have been selected. We have designed thermal control subsystem based on
analysis of HAUSAT-2’s thermal environments on sun synchronous orbit with alti-
tude 650km, inclination 98° and thermal distribution and range expectation of each
HAUSAT-2’s surface. Thermal analysis consists of system level, box level and board
level analysis. We have completed system level and box level analysis. Till now, board
level analysis of main heat dissipation board in progress. Thermal control subsystem
has designed according to thermal analysis result. This design is to maintain all of

the HAUSAT-2 components within the allowable temperature limits. In future, STM
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¥ 1. HAUSAT-2 A HA~H 34 &5 9.

Component Operating Survival
Temperature Temperature
Range (°C) Range (°C)

ADCS Magnetic Torquer —-60 to 40 -70 to 50
MTQ Board -50 to 80 -50 to 100
Magnetometer —40 to 85 -50 to 95
Fine Sun Sensor Coarse Sun Sensor -40 to 85 -65 to 100
Momentum Wheel -20 to 60 ~40 to 70
Star Tracker —40 to 50 —40 to 60

CS Transmitter, Receiver, TNC -30 to 60 —45 to 85
Antenna —40 to 105 -55 to 125

C&DH OBC, MMA, TCA -20 to 60 -45 to 85

GPS Receiver -35 to 70 ~50 to 85

EPS Battery 0 to 40 -20 to 60
PDA, PCA -45 to 85 -50 to 90

BCR -35 to 70 ~45 to 80

Solar Array -100 to 100 -100 to 170

Payload  Animal Tracking System ~35 to 70 —40 to 85
Electric Plasma Probe -25 to 55 -55 to 125

manufacturing and thermal vacuum test for verification of thermal analysis result will

be conducted.
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HAUSAT-2%& 25kge] U dF 422 650kme] {5 71A AN dFE ¢33 Aot} G4
AL TS AN € T4 REL ALY Ul KA = Aol FHH(FISFH
o] 5% 1997). HAUSAT-29] GAoAlE £F2 £F5AHA PP Ao & 1, FL 2= YA E Z
£ e FRF 02 54 FEE AL T GA AN Fo}A AFH AL 70go] L, Y
WAL JF 1.058Welth AYAE2 F2 3|Ejof 3 o|F A, 2 ALEL A 3W F =9
AYL AHEE Holoh GAA NN FAF Foloksts HAUSAT-29] Zt JBAIAH 34 25 |
A€ %13 2k

2. HElle U H HA

ANAad 9 22 gl g A4S HAUSAT-28 I4A 72 2 AR, o4 A=) JE} 9
Roo] 0 AY 24E& FARACE 43 [ DEASE AM83ta] £33t HAUSAT-2¢]
FzoE F2 GFuF 60613 FFuFE 7075 A3 1o E EGXNE 4 2de] FEIA
tHGilmore 1994). o4 A S+ A& vle} Zo] 15 650kme] B FF7|A =) AR EE |43}
%tk HAUSAT-29] Y 2412 949 &9 2= wet thach mepA] ddo] 73 e dut =
=9 73 AL A REE Ao g F ot 2 A (Worst Case) S L&j3dto] 4L APt £ A
8 A4 gl 2o 27.7Wol T MR R oA 12.35Wolth XNA® 4| 4 dHe 47 &
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2 ANad Ay oWy 43
Normal Mode (°C)  Safe Mode (°C)

Spring ~7.5 to 22 ~19.5 to 10.5
Summer -8 to 21 —20 to 9.5
Fall -7.5 to 22 -19.5 to 10
Winter -6 to 23.5 -18 to 13.5

28} 2t} o] Z5tel] uwhel HAUSAT-2& A B0 24 —20°C ~ 23.5°CY H9] ¢ollA 25 & A
o2 A4E 4 Atk

AULE Aee] 25 BEE 46.2°C ~32°C 25 A58 Aoz ARt A Ho)
W g e Pl 7PF Bol =&FH 1 7 W& 2R X7 /M A4 Jeldo 3 2%
Jele A48 BE AR o] Ao 7tz 229 o7 w&e] AA &9elA 32°C7HA
9 2452 glg Aol

AAIE AH Ae IS 3433 477t 2Eoith AL 29T wo Ado] Y
A B9 QA7 dEol FAXE Ael= 717 71 EF A 28T o) R = A RE9) 23F A
< 7HAs o st ARAo R A ~23.2°C7HA] L2 Hold Aoz Adc)

A9 4 AAE B A7 WY ERFY 2= Wit B HL A € 4 Ak weEky
HAUSAT-22] A% R=Egol UfE A= A& HoAF G2 E A3 F ERFo) AU
HWEEe) &5t 952 Bold H o= vlE e E&0 00%E BN £AE YA GA
" tHWoo & Kim 2003). WetA] 47 7tellx J432 22 & F2137] 939 0°C ~ 45°Ce} 5L
=S E AAFo ok gt 3WY 3H HEE FE3 ujE Y Yo AAE 44 AN £
th 257 71 32 HolAth s ¢ 4°C oJA22 #A ¥ £ Atke AL o] A= FAY
# gtk WEgs LE7F VR ol 1A E&o] oA W) 45°C 0|52 REE #A8 F
+ A EF Fa3% ) 3 EHE AHEA G2 Hues A Bxo gad wEes 1 23.1°CE
f A gict.

o]de] a4 A3tel whet wielE] Hof 3We] X YPE N E ALY Aot} FEHE F A9
el 2] F Fdol sty 22l 2 A Abolof hE FAFA F 3/E AR T o2 F A 9
A= HERE Y HEE T3 HUge 78 A7) Aot

HAUSAT-29] €A A 5 32l A 7] Eel=1} @3 (Electric Plasma Probe) 2} pre-amp= —15°C
~55°Ce] &8 L& HHAE 7HAh AT 27] N A HALE Aol —19°C7H] Dol A
th ool 8 25 U9 872 E& UEIA Zitrh o] Aol o s Y2 E pre-ampo] MLIE
HERATh 4 Y 27, AV F AR HE 2EE -156°CQ Ao g dAETt

Pre-amp®] £+ -15°C7tA §A71 7bs & Aoz 4 A, A7) Set=vl &3e] B}
ARG &S AN A7) Stz G AHLHE AZES -25°C ~ 55°Co 25 ¥ UolA
BEAA A5l 7hed 2AEE ALFES 59 38 25 YA E 2ASHAT

HAUSAT-2 AZH =9 G4 Ao TASE A&ttt HAUSAT-29) AARE = Ho A
3 &4de] 7Y 2 SAAIL AR Heol HY f dolE AAY AY BHEg AUt & B
9] 718 A Fo FR-4& HE35J7, FAA EEE 2 copper layer, 3% R tlo]E] XA W7
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copper layer2 7FA 3t 7| AL AR 2 eyl FaEE BEon) @ RdoA 3
A =2 AR5 71AT] 5= AR AAe 1 259 16°Colth

TAA EE29 L%+ copper layer,] ZAE 1,2 RS o £A7] BEoA H 1 83.9°CHH
A vyepgoh A7 8 25 HAE A7 7] Y3 copper layerd] FAE 2,2 FHAHL
o olm] T 25+ 55. 5°C77}z] o] F o},

HE 2 gojy AElA BEo 5= FPGAREIA 1 21.4°C7HA] Wby 84 &%

g £23) =51 Yt 99 L dole MelA =9 copper layer £ AA7 Ay H o whet
tha £01E £ Uk AN Y A Ao W2 W copper lyaer $7F EoJET BT BHES] &%
W9 AU Aoz ohh

3.3 &

2 =Fg 53 HAUSAT-27} Zt& A=e 4842 vigeg dy S st ol 234E
EUE AN 2 & &3 497 F0) 873 A4 WA E RA7) HE dAAAE 4
Atttk FF F2-4 EASTM)S ART £ T AEL T3 A58 489 =& 44 A
g AR nagdoz d 29y € Aot A5 £HL Aoty (R I2H o152 1997).

ZALY & 2 d7E Berley 2ANRARA AQe) AL Bol £ Ao oo FA=
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