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Figure 1. Concept of operations for the active thermal control of the ACCS system
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Figure 3. (Left) ACCS Test Cube fully assembled (Right) Test Cube integrated with the TVAC

Figure 2. (Left) Original SABER Instrument on the TIMED Spacecraft4,5 and (Right) prototype
SABER-Lite instrument
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Figure 4. (Left) UAM radiator with light weight design. (Right) HX CAD model and prototype
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Figure 5. Custom electronics box for the control and processing of the ACCS system
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Figure 9. Selected temperatures of the Ricor K508N cryocooler surface temperature for a typical
characterization test.

Figure 6. Total thermal loading of the ACCS system for each step of the test procedure

Figure 8. Average flow rate of the Novec-7000 coolant. Note the transitions from a laminar to
turbulent regime. (Laminar ~100 mL/min) & Turbulent ~900 mL/min

Figure 7. Average temperature of the heat exchanger and radiator for a typical test run
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Figure 12.  Flir Lepton IR images of the cryocooler, micro-pump, and HX plate. (Left) camera view.
(Middle) IR camera view. (Right) Bottom of the HX plate

Figure 11. Overall performance and characterization of the ACCS system. Steady state temperature
vs thermal load for the given test procedures.

Figure 10. Ricor K508N cryocooler cold tip temperature as maintained by the setpoint and cold
rejection environment of the heat exchanger
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CONCLUSIONS

The ACCS project has successfully developed an active thermal control and management
system targeting CubeSat platforms and demonstrated it in a relevant thermal vacuum environ-
ment. The system is capable of maintaining an appropriate thermal environment for a Ricor
K508N miniature cryocooler with a cold-tip load of up to 0.5 W and rejecting more than 60 W,
with required input powers of less than 10 W and cold plate rejection temperatures of less than
30oC.  The preliminary results indicate that each of the stated requirements and objectives for the
research project has been met. Ultimately, the ACCS project hopes to enable a new generation of
advanced CubeSat missions and instrumentation.
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