
Small Scale Cooler - Improvements

An initial prototype, demonstrating miniaturization whilst retaining the heritage of life and
reliability, was presented at the Space Cryogenics Workshop ESTEC in 2013.1  The production
and extension of that cooler into adjacent markets by Honeywell-Hymatic was also presented at
the ICC in 2016.2  Here we present the progression of the vision of a cheap product for space, by
demonstrating a prototype in a relevant environment.  The focus of this phase of the development
is on an encapsulation appropriate to a space environment, with an emphasis to improve the
accommodation of the cooler into typical instruments for small missions, and to address thermal
and mechanical aspects not covered by the original development.  Advantage has been taken of
the modular nature of the SSC design by reusing motor mechanism modules that were used for
the original development.
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Figure 1a.  RAL Small Scale Cooler
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Figure 1b.  RAL Small Scale Cooler without launch tube (for clarity).
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Table 1.  Mechanical environment test specification
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Figure 2.  Vibration test set-up (z-axis, out of plane configuration is shown)

Figure 3a.  Comparison of y-axis response of accelerometer #3 pre-test, post-high-sine and post-
random response; there is no decernable difference.
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Figure 3b.  Comparison of z-axis response of accelerometer #3 pre-test, post-high-sine and post-
random response; there is no decernable difference.

Figure 4. Load line map of the cooler at various input powers and at 20°C rejection temperature
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Figure 5.  Comparison of performance using aluminium (SSC-006) and titanium (SSC-004) as the
cooler body material
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