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A Review of New Technologies in Passive
Thermal Control for CubeSats

Most spacecraft components have a specific allowable temperature
limit that must be met for optimal operation and subsystem survival.
The adjustment of this temperature range is made by various active and
passive thermal management techniques. Passive thermal control
methods do not consume satellite electrical power; meanwhile they are
low cost, low volume, lightweight, efficient, and operationally risk-free.
Hence, space system designers find them particularly appropriate,
especially for small systems such as CubeSats. In addition to
conventional thermal management tools, revolutionary technologies
such as sunshields, flat bendable heat pipes, deployable radiators,
thermal louvers, variable emittance radiators, thermal storage units,
and pyrolytic graphite film thermal straps have been successfully
demonstrated. This paper includes an overview of innovations and
achievements in the passive thermal control of CubeSats.

Keywords: Thermal Control, CubeSat, Sunshield, Thermal Louver, Technology
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8. CryoCube-1
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1. CubeSats

2. Sunshields

3. James Webb Space Telescope

4. Parker Solar Probe

5. NASA's Kennedy Space Center (KSC)
6. Sierra Lobo

7. Multi-Layer Insulation (MLI)
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4. Heat Pipes

5.1SIS

6. Flat Bendable Heat Pipe
7. TechEdSat 10

OB el 4 e 593 bl 4 4 ol Ceand lod Ll
o3gi0t0 > (eglie (slapSp)S dluwy 4 Wl S
Gilwo pdd Cuond Db o Al &5 Ko sl 5 Slos
Voo & S5 slod 4 (gddyes yuw j odlatol b ]
Gl g byl Cuond oy ol )0 oy oo (polS Ay
@ 4 o0 ol ey Wl 93 nl Gle slod 4y ale
oS Jloy I3l a5 ()l dguoe Gloll (giland o
ool 00d 03l Gisles (owb) ¥ JSGT (Sopbiin JamelS
O 3 85 a3 (L o)lpul Jle 3 (gilwand gls
Sy ) o3ial b s & S 55 s
oelS s We il eSS (gilwo ) Cond (slod
S JSwbEe Y HLid 50 03,8 5unST (gly &S 240 Alss

[0] adl oo cunlio

>
7
vl

i
i
L
LT
7

oy
iy
it
Vel
Vit
"”"539"///

55 ok 4l diged )3 Sle g 3y g £l bl YL :(Y) JSWS
3okl b )l 3gamme lodl 50U 20yl ) 09 92,8 65lguls
18] (3055

1. Bus Section
2. Thermal Desktop
3. COMSOL Multiphysics
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1. Deployable Radiators
2. Thermal Management Technologies (TMT)
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2. Shape Memory Alloy
3. Kaneka Graphite Sheets (KGS)
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1. Thermal Louvers

2. Hubble Space Telescope (HST)

3. Voyager Probes

4. Rosetta (spacecraft)

5. NASA Goddard Space Flight Center (GSFC)
6. Dellingr

7. Bimetallic Springs
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4. Thermal Storage Units (TSU)
5. Phase Chane Material (PCM)
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1. Variable Emittance Radiator (VER)
2. Metal-Insulator Transition

3. (La,Sr) MnO3

4. STEP Cube Lab
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1. Thermal Straps

2. Graphite Fiber Thermal Straps (GFTS)

3. Pyrovo Pyrolytic Graphite Film (Pyrovo PGF)
4. Thermotive

»Optical Cooling

6. High Altitude Cameras

7. Pyrolytic Graphite

8. Aluminized Mylar Blanket

9. HEPA (High-Efficiency Particulate Air) filter
1 . ASTERIA CubeSat 0
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