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TRANSFER ORBIT THERMAL ANALYSIS FOR COMS

Hyoung Yoll Jun,*

Jung-Hoon Kim,' Sung-Hoon Kim?and Koon Ho Yang?

COMS (Communication, Ocean and Meteorological Satellite) is a geostationary satellite and has been
developing by KARI for communication, ocean and meteorological observations. It will be launched by ARIANE 5.
Ka-band components are installed on South panel, where single solar array wing is mounted. Radiators, embedded
heat pipes, external heat pipe, insulation blankets and heaters are utilized for the thermal control of the satellite.
The Ka-band payload section is divided several areas based on unit operating temperature in order to optimize
radiator area and maximize heat rejection capability. Other equipment for sensors and bus are installed on North
panel. The ocean and meteorological sensors are installed on optical benches on the top floor to decouple thermally
from the satellite. During the transfer orbit operation, satellite will be under severe thermal environments due to low
dissipation of components, satellite attitudes and LAE(Liquid Apogee Engine) firing. This paper presents temperature
and heater power prediction and validation of thermal control design during transfer orbit operation.

Key Words : o] #|%=(Transfer Orbit),

Method), “44]#|=(Geostationary Orbit)

Sl BBEATH] A T EAAWI9
(COMS: Communication, Ocean and Meteorological Satellite)<
o}2]2HARIANE) 535 o]-&3&j 200930 AR oA on, <
el A A AAH AZ(LAE)S ol-8sto] HEA
o5 A= ZIsieHA drk

SNV Aol & Al 27]el= B HA
ol el Sl FHE WA Zejdn dojHle 4N

O:

Had: 20089 2€ 18Y, AAb¢kEd: 2008 4€ 18Y.
1 439, e S E VD S IAAE
2 P -FATY SANAEN NG ST A A

* Corresponding author, E-mail: hyj@Xkari.re.kr

A AJo{(Thermal Control), &34 (Thermal Analysis), V&

) =841 % (Network Analysis

2,
)
&,

k1
>
Ho

oX,
o,
Y
rir
o

N
ot
oM.
rlo
o
N
)
it
=2
>
rir

e B

o= WEEo] gol Awkel 49 2wt Wi 47

AT B

A W} wor oAl 97 A Aslel mE s )
e o

A A|(Multi-Layer Insulation), 3]E3}o]x
(Heat Plpe) %01 *P%QU% 53] 3lEe] Abgo] Fasitt o]
o o] Xﬂ‘% el [LPE} BAAE & Hob= vE=d
sHe A5 25 Folof gt} FAl "AjAle] 49

Cl 45 S aTaas aridel AAml v 40
|

o] Sl UﬂﬂlE =& A, w@E el
Ly



089714949 BolAE deA

A13d A23. 2008. 6 / 49

Earth

MULCE e }
i Laand) b,

South
patt

MCLCS Amenna i GO0 Saneor
- (Eband:

— M Snsar

Gads
Solar Aray

TWTC
Zband Artenna

Ka-hand Foapaater ~
Velocity
Earth Seasors.
Kbl Ardenna S .
Refector (el e

Karband Artenma #
Reflector (East:

Fig. 1 Overview of geostationary satellite
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Table 1 Thermal dissipation of Ka-band equipments (hot zone)

dlefe] EHIER

= O
H 2ES

Equipment

Transfer Orbit (W)

TWT1

TWT2

TWT3

TWT4

OMUX

Ka-band Isolator

RF switch network

O ool o|lo|lo|o| o

Heat pipe

STwr

.
1iil
L x

System E

Fig. 9 Internal geometrical math model (+Y panel)
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Table 2 Heater for Ka-band equipments (hot zone) » i
Heater Loop Group P(ow)e e T?Orgs)holds
76 60 -195 | -165 g ]
+Y E
TWT/OMUX 77 78 120 -20 -17 E
undertemp 1 H
79 80 120 -205 | -175 LI
81 60 21 -16 " B | ;
+Y 1 3 T .
TWT/OMUX 82 83 120 215 | -185 o
undertemp 2 T m m A m & n wm om0 o
84 85 120 22 -19 Time (hrs)
) ) +Y Wall / KA BAND HOT +Z AREA (6/7)
Table 3 Temperature requirements of Ka-band equipments (hot Wk Dk O WUSNEONE e Bebbe G MO MICRAR
Zone) \:I :r\::- 04 60 % it UMK
Operating Non-operating
Equipment Temp(°C) Temp(°C) Fig. 10 Temperatures of Ka-band hot zone(all mission period)
min max min max “
TWT 5 75 -35 95
OMUX 10 70 -40 o}
Ka-band Isolator 0 75 -40 9
RF switch network 0 75 -40 0 ‘f 3.
£
Table 4 Temperature prediction of Ka-band equipments (hot zone) % ;
: Transfer orbit =
g
Hot TO E CDR = snleaualy | i
z é 20, ! !
Payload OFF 5 Prediction E
0 years = |Margin| Min Max | Margin 2 0, : Y : : e —
Component Status 5 Cold (°C) (°C) Hot | T 0 10, 20, 30, 40, 0, 0. 70, 8
Ka band repeater +Y wall Time (hrs)
OhdUR OFF 207 -19.3 44 5 45.4 5
T OFF 143 | 207 | 449 | 509 | & Fig. 11 Temperatures of Ka-band hot zone (0-80hrs)
Circulatorfisolatar OFF 19.5 =205 45 45 5
RF switch network [output) |OFF 19.6 =204 44.9 45.1 5
high power load OFF 19.4 206 448 902 [ Uﬂ Oeﬂéﬂ/‘j, g 156—6]] 23S, oﬂ—f—ﬁe]— Z,‘— 9)\1:]— EE’{S} Table 2

Table 5 Temperature prediction of Ka-band equipments (Winter
Solstice End Of Life) : On-station orbit
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WSEOL £ CDR E
g 5

2
Payload Saturated 5 Prediction E
10 years % Margin | Min | Max | Margin =
Component Status| © Cold [ (°C) | (°C)| Hot oo

Ka band repeater +1 wiall

QMUK ON |3 299 [399 546 154 =]
Y ON 4 9145 (465|617 | 133 4]
EFC ON a 262 [21.2)361 | 1688 a
Circulatorfisolator ON 5 421 421|672 178 5
RF switch network (output) |ON |3 396 (396 |546| 204 =]
high power load OFF 3 785 |[385 567 | FB3 =1
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Fig. 12 Heater operation of Ka-band hot zone (undertemp logic 1,
all mission period)
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Fig. 13 Heater operation of Ka-band hot zone (undertemp logic 1,
0-80 hrs)
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Fig. 14 Heater power of Ka-band hot zone
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Table 6 Heater operation and power summary

Heater Heater thermistor (°C) Heater power (W)
Group
Max | Min |Range | Max | Min | Range
76 396 | -20.0 | 59.6 60 0 60
77 396 | -20.0 | 59.6 60 0 60
78 396 | -20.0 | 59.6 60 0 60
79 396 | -20.0 | 59.6 0 0 0
80 396 | -20.0 | 59.6 0 0 0
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User's Manual, EADS Astrium, Toulouse.
[5] 2005, Jacquigau, Marc., Temperature Solver v4.0.29, EADS

Prentice-Hall Inc., Washinton D.C.
[4] 2003, Jacquigau, Marc. and Noel, P., THERMICA v3.2

[3] 1986, Agrawl, B. N., Design of Geosynchronous Spacecraft,
Astrium, Toulouse.
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