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Research Summary
I have focused on the characteristics analysis of flow phenomena and the enhancement of
the working fluid distribution performance in microchannel heat exchanger header, and the



correlation among refrigerant charge amount, heat exchanger performance and system
operation to evaluate the energy saving of actual system by utilizing next generation
refrigerant. One of the indispensable elements produced from the development of
microfluidic technologies is the microchannel heat exchanger (MCHX), which its
compactness gives the advantage of saving materials and production cost, saving space, as
well as of reduction in refrigerant charge.

In 2020, we studied the basic flow characteristics for straight type header to clarify the
effect of refrigerant flow by centrifugal force for spiral type header, and discussed an
alternative method in formulating the correlation from the analogy to electric circuits and
Prigogine’s theorem of minimum dissipation. In this manner, being derived from a physical
representation, a higher degree of accuracy and, possibly, broader applicability were
achieved.

And, we developed the simulation technology for system optimization with the aim of
achieving the development goals of the high-temperature heat pump.

In particular, we have built a highly versatile industrial heat pump simulator by enhancing
the GUI so that it can flexibly respond to changes in refrigerants, systems, and operating
conditions. Simulations were conducted for several model cases to which this high-
temperature heat pump was applied, and the effects of introduction were examined.

Besides, we investigated noise issue generated from high pressure hydrogen gas flow
inside the Hydrogen Tank Solenoid System (HTS). Both computational model and
experimental measurement were conducted to investigate flow-induced noise caused by
hydrogen flow characteristics inside HTS, particularly the one generated in solenoid valve
during charging and using. The results revealed that without any treatment, the noise
generated inside the solenoid valve can be extremely loud and thus may give negative effect
to devices and users, mainly caused by severe turbulent at downstream of the valve.



