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ABSTRACT
This study is based upon the thermal modeling, analysis and operational results of
KITSAT-! and KITSAT-2 microsatellites launched on August 11, 1992 and September
26, 1993, respectively. As KITSAT-1/2 was designed to be launched as an auxiliary
payload of ARIANE launcher, the constraints on volume, power consumption, and mass
were required to adopt passive thermal control method controlling absorptivity, emis-
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sivity, and conductivities among adjacent modules. The main mission of KITSAT was to
take Earth images using CCD cameras positioned at the bottom of spacecraft, in which
the cameras were always pointing to the center of Earth. This study is concerned with
orbital analysis, thermal modeling, simulation results, and its verification by utilizing in-
orbit telemetry data of KITSAT-2. The results of telemetry analysis show that the thermal
modeling is matched to actual temperature data within 10 degrees of error range in
average.
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Satellite ID KITSAT-1 KITSAT-2
Epoch Time 94046.40390865 94045.75293537
Inclination 66.081000 98.567400
Right Ascension of Ascending Node 174.962800 121.307100
Eccentricity 0.000987 1.001141
Argument of Perigee 317.571300 172.039000
Mean Anomaly 42.453900 188.097500
Mean Motion 12.86284764 14.28033386
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Node L Specific Heat Power
No. Node Definition Mass (ke) Capacity (Ws/g°C) Consumption (W)
1 +XSolar Array Panel 1.581 850 0
2 +Y Solar Array Panel 1.588 850 0
3 -X Solar Array Panel 1.581 850 0
4  -Y Solar Array Panel 1.588 850 0
5  -Z Facet/Module Box 1 : Battery / CCD. 8.410 880 2.2
6  Module Box 2 : Receiver / Demodulator 2.341 880 0.425
7  Module Box 3 : Transmitter / Modulator 2,014 880 3.635
8  Module Box 4: Power : BCR/PCM / PDM 2.092 880 4.352
9  Module Box 5: Telecommand / Telemetry 1.784 880 1.367
10  Module Box 6: Expansion / OBC 80 1.530 880 0.503
11 Module Box 8: OBC186 / RAMDISK 1.593 880 0.575
12 Module Box 9: CCD / Transputer 1.873 880 0.175
13 Module Box 9: CCD / Transputer 1.811 880 0.525
14  Module Box 10: DSPE / CPE 1.600 880 0.050
15 Module Box 11: ADCS / SAFETY 2.164 880 0.040
16 +Z Support: +X/+Y 0.160 880 0
17 +Z Support : -X/+Y 0.165 880 0
18  +Z Support: +X/-Y 0.160 880 0
19  +Z Support:-X/-Y 0.165 880 0
20 Navigation Magnetometer_1 Box 0.421 880 0.020
21  Navigation Magnetometer_2 Box 0.463 880 0.020
22  +Z Facet 2311 870 0
23 Boom Motor 2225 850 0
24  Navigation Magnetometer Head 0.080 900 0
25  Sun Sensor_1 0.190 880 0
26  Sun Sensor_2 0.190 880 0
27  Earth Horizon Sensors 0.826 880 0.050
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