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Figure 10. Cooling power with the warm end at 15°C
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Figure 11. Improvement of cooling
performance relative to original MPTC

Coupled tests of the EM cooler and CDE
Coupled tests of the EM cooler and EM CDE give the cooling performance results shown in
Figure 12. Figure 13 gives the CDE efficiency deduced from these results. This efficiency is almost
independent of the supply bus voltage in the range 20-40V.
Considering the various functions performed by the CDE including temperature control and
active microvibration analysis and reduction, the power consumed by the CDE itself is significantly
lower than most comparable systems for space applications.
Lifetime Testing
An 80K MPTC using the same compressor design and cold finger geometry has been undergoing lifetime testing since 2007 and has accumulated approximately 50 000 hours of continuous
running time at 35W input power. No measurable deterioration in cooling performance has been
observed during this time.

Figure 12. Performance of EM cooler including CDE
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Figure 13. CDE efficiency for supply voltages in the range 20-40V

CONCLUSION
A small cryocooler for microsatellite missions has been manufactured and tested including a
new cold head, new drive electronics, and an existing compressor design.
At 150K and 180K, we succeeded with the new cold head design to improve the performance
by between 8% and 25% relative to the previous design which was optimized for lower temperatures and higher input powers.
A new compact, low mass and efficient CDE has been designed. With 5 W maximum dissipated power this CDE manages the temperature sensors, the cold interface temperature regulation,
the compressor power regulation, and the micro vibration reduction controls.
The overall mass of the system including the drive electronics and harness is 5.3kg.
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