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A proof-of-concept, two-condenser nitrogen pulsating heat pipe (PHP) has been developed for use in appli-
cations with redundant cryocooler installations. The PHP design presented here comprises two independent
PHP condensers, each thermally sunk to an independent cryocooler cold head, with the two associated PHP
evaporators attached to a common heat load. With two installed cryocoolers this PHP design allows the heat
load to be continuously cooled even when one cryocooler is shut down. This is accomplished by leveraging
dryout in the associated PHP to passively create a sufficient thermal resistance from the ambient environment
to minimize the parasitic load on the PHP evaporators (and, therefore, on the remaining operating cryocooler).
The design is completely passive and requires no mechanical system to isolate the idle cryocooler. Instrumen-
tation has been included in the proof-of-concept device to measure heat transfer into each of the cryocooler
cold heads, allowing the effective conductivity of the PHPs to be measured during conditions of both normal
PHP operation and dryout. The design of the two-condenser nitrogen PHP system is presented in detail, along
with effective thermal conductivity measurements of the PHPs both during both normal PHP operation and
dryout. Additional performance characteristics of the thermal disconnect design are also presented, including
the relative effective thermal conductivity of the PHP during dryout to that during normal operation, the ab-
solute parasitic load on the PHP evaporators during dryout, and the parasitic load on the evaporators during
dryout relative to the applied heat load.
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