
Research topics for graduate students for 2024 

Professor Hirofumi Daiguji 

Department of Mechanical Engineering  

Acceptable course(s) 

 Master’s Degree 

 Doctoral Degree 

 

Research Topics 

To further evolve conventional energy technology or 

popularize new energy technologies, it is necessary to further 

develop energy-saving technology. We are aiming to advance 

diverse energy technologies for energy-saving systems by 

scrutinizing physical phenomena such as phase changes and 

micro/nanoscale heat and mass transfer. 

 

1. Research for next generation HVAC (Heating, Ventilation, and Air Conditioning) technology 

Due to a galloping rise in the energy demand by the buildings in the recent decades, the transition from a 

conventional building to a sustainable net zero energy building has been realized globally. The new HVAC technology 

will be challenged [1]. 

 

2. Experiment and simulation study of gas adsorption in mesoporous materials 

Mesoporous metal-organic frameworks (MOFs) are potential materials for efficient water and CO2 adsorption and 

desorption processes in gas separation and purification and heat-pump systems. Pore filling/pore emptying processes 

of various mesoporous MOFs have been studied experimentally and by simulation [2]. 

 

3. Analysis and control of boiling in nanopores 

Historically, bubble dynamics has been studied from a scientific standpoint, while boiling phenomena have been 

studied from an engineering standpoint, and there seems to have been little contact between the two. Here, we 

challenge to understand boiling phenomena inside nanopores from the dynamics of single vapor bubbles [3]. 
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