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(54) Title: METHODS AND SYSTEMS FOR CLEANING FOR CYCLIC NUCLEATION TRANSPORT (CNX)

Providing an object in a chamber, wherein the
chamber is isolated from outside ambient

Flowing a superheated liquid to the chamber to at
least partially submerge the object,
wherein the superheated liquid has a temperature
above the boiling temperature at atmospheric
pressure,
wherein the superheated liquid partially fills the
chamber so that the chamber comprises a liquid
portion and a vapor portion
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(57) Abstract: A hyperbaric cyclic nucleation transport (H-CNX) process is disclosed, including pressure cycling liquid and/or va-
por from pressure higher than atmospheric pressure or vapor across the boiling point of the liquid. The higher pressure can be ac-
companied by higher temperature, which provides additional benefits of more efficient cleaning and cheaper liquid medium. A dy-
namic cyclic nucleation transport (D-CNX) process is disclosed, including cyclically changing the volume of a process chamber, for
example, through a piston or bellows. A D-CNX process and system can include a dynamic chamber volume that can instantly
change from vacuum to pressure conditions and eliminates vacuum pumps. Methods are disclosed to create and employ the use of
non- vapor, non-condensable gas bubbles inside a process chamber. These non-vapor gas bubbles may be rapidly expanded and
compressed in pressure-controlled cycles and can assist in the transport of fluids, particles, and by-products to and from surfaces.
The gas bubbles can be generated from dissolved gas to the liquid medium, by mixing two liquids that can react with each other to
generate gaseous by-products, or by using a liquid medium that can react with the surface of the object to generate gaseous by-
products. The gaseous generation can be used with cyclic nucleation transport (CNX) process, such as vacuum CNX, hyperbaric
CNX, or dynamic CNX.



