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Mounting panels and heat pipes
before assembly 

VCHP for passive thermal control

Bus of Small laboratory �Regata�
with thermostable mounting panels,
scientific compartment (on top),
fiberglass rods for solar sail

4 Mounting Panels
with Heat Pipes
embedded
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Part 2.1. Thermal stable structures with heat
pipe usage  

Terminology �Thermal stable structure�
supposes the ability of structure to provide the
required temperature regime and geometric
positioning of object installed. For most
payloads the second function is not critical and
most of structural materials with different
coefficient of thermal expansion (CTE) can be
used for structure manufacture. Mainly for high
precision optical devices  above-mentioned
requirements  are realized by two  technical
solutions used in parallel (thermal control and
mechanical design with implementation of low
CTE materials). Nevertheless there are some
examples where both designs are combined  in
one unit and heat pipe fulfill both structural and
thermal  functions. 

In [1, 2] the principle of thermal stable 3-D
girder is considered. Heat pipe ramified system
is intended to re-distribute heat generated by
devices and external fluxes coming from the
Sun and the Earth and to carry the payload
about 600 kg (figure 2). 

The temperature uniformity of large size load-
bearing girder  reaches several degrees under
one-sided radiation heating that allows to
achieve the temperature strain on level  0.1 mm
at basic length 3 m. All components of girder
are made of aluminum alloy, capillary system �
grooves-based, working liquid  - ammonia.  

Other sample of thermal stable structure is
presented in [3, 4]. Here the inner shell of
coaxial stainless steel heat pipe was used as
mechanical support and simultaneously as
isothermal coating for high precision
gyroscope. Regulated temperature level and
minimal temperature variations (along the
length 0.3 m they  do not exceed 0.3 K) give
possibility to reduce temperature strain of
inside located components even at inner
power generation of 30 W. 

So, in the certain conditions when the tasks of
heat regulation are being solved  together
with geometrical stability of object  the heat
pipes can be useful  means. Aspects of this
technical problem is subject of separate
analysis.

2.1.1. Heat pipe implementation in BIRD
satellite design

The technical description of BIRD project
(German Aerospace Center � DLR) and
small satellite features are described in [5, 5].
The technical requirements  to parallelism of
optical axes of payload  optical instruments

(figure 4) and to  geometric location  of focal
planes  have  initiated the selection of
baseplate design  as the assembly of two
carbon fiber/ aramid honeycomb structures
with embedded between them  3 mm layer of
Carbon Fibre Carbon (CFC) - material with
low coefficient of thermal expansion. This
layer has high thermal conductivity (155

Sun lights

Figure 1. Scheme  of isothermal part of 3 D girder design
with overall dimensions  2965  x 1700 x 700 mm
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W/mK). It fulfills the functions  of heat transfer
line between payload devices and heat pipe
flanges which are attached to opposite sides of
payload platform. Further heat energy is
transported by heat pipes  to main radiator
located in service segment area. Heat energy
transfer can be realized in both directions that
prevents overcooling of payload device in non-
operating conditions. Large thermal mass of
main radiator smoothes the variation of external
heat fluxes (solar, Albedo Earth and IR Earth),
including shadow phase.  

Two symmetrically located heat pipes are
applied. Operational temperature range is �20 ÷
+ 50 0C with maximal heat flux transferred up to
50 W and temperature difference 5 K between
flanges in heat input and output zones. 
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Figure 2. Payload optical instruments: WAOSS (Wide
Angle Optoelectronic Stereo Scanner), MWIR (Medium
Wave Infrared Sensor), LWIR (long wave Infrared Sensor)
location on payload platform
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