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Customer & Engineering Requirements

Final Design / Simulations

When developing the mechanical heat
switch, our customer relayed to us
certain constraints that must be
incorporated into the switch such as:
● Survive a durability test
● Withstand NASA Vehicle Systems
Level 2 vibration and acceleration
● Verifying a thermal load
● Deliver a PCB layout
● Investigate E-beam welding and
gold plating
● Must operate in a vacuum and ADR
system
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Abstract
The mechanical heat switch is a device that is used as a
secondary stage of cooling an adiabatic demagnetization
refrigerators (ADRs). The heat switch allows cooling of high
sensitivity imaging sensors to allow for deep IR detection in order
to detect dark matter residue. The goal of this project is to iterate
the design of the lab prototype to utilize non-ferrous materials and
ensure that it maintains reliability at 2 Kelvin for at least 1000
cycles.
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Populated Rev-A

Cryogenic Testing
Cryogenic testing was performed on the solenoid as well as the previous prototype to test its
functionality over a range of temperatures down to a minimum temperature of 77K. Multiple tests
were performed in an iterative manner while modifying the solenoid to improve its performance and
reliability while controlling all other variables in the test.
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Prototype / Testing Data

The ‘Flight Ready System’
features one line control of the
heat switch as well as one line
switch position feedback. This
flight ready system is to be
integrated into the larger flight
system. The designed system
presented here integrates the
‘Flight Ready System’ combined
with data collection capabilities
needed to determine the
system’s heat transfer
capability and reliability.
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From there we translated those
constraints into requirements that
needed to be the focuses of our
design choses.
● Create a programmable thermal
load
● System must not close during
launch and flight trajectory
● Assembly must be non-magnetic
● Must meet a minimum coefficient
of thermal conductivity
● Max current using supply voltage
of 24-28V

The prototype was
manufactured and assembled
per the design specifications in
order to test each of the
engineering requirements.
Mechanical reliability testing
has shown a need for a few
small design changes which
will be implemented by the
next team.

Conclusions & Future Works
Further work on this project will be
conducted to prove the design is
capable of meeting all engineering
and customer requirements. There
will be additional mechanical
reliability, vibration, and thermal
testing to ensure a flight-ready
system can be delivered to the
customer in the future years.

