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Strategic International Collaborative Research Program (SICORP)

Japan—China Joint Research Program

Executive Summary of Final Report

1. Project title : THigh Efficiency Thermoelectric Generator Technology for

Utilization of LNG Cold Energy |

2. Research period : April 2019 ~ March 2022
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Chul-Ho Lee | Prime AIST Research
Senior Manager
Researcher
Collaborator | Atsushi Principal AIST Development
Yamamoto Research of
Manager thermoelectric
modules
Collaborator | Masayuki Senior AIST Evaluation of
Murata Researcher thermoelectric
modules
Total number of participants throughout the research period: 9
Partner-side
Name Title Affiliation Role in the
research
project
Pl Miao Lei Professor | Guangxi Research
University Manager,
development
of materials
Co-PI Zhu Yu Professor | Tianjin Evaluation of
University thermoelectric
modules
Co-PI Wei He Professor | Tianjin Development
University of of
Commerce thermoelectric
generator
system
Total number of participants throughout the research period: 6

4. Summary of the international joint research

This project aims to establish thermoelectric conversion technology that can
generate electric power from wasted cold energy of LNG gas and contribute to
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energy conservation. We organized an international cooperation team among
China groups that have a keen ability of developing high performance
thermoelectric materials and AIST having technical capabilities of developing
thermoelectric modules. As results, we succeeded to develop p- and n-type
thermoelectric materials and modules that exhibit high performances below room
temperatures.

5. Outcomes of the international joint research

5-1 Scientific outputs and implemented activities of the joint research

China groups developed p- and n-type thermoelectric materials that exhibit
high thermoelectric performances below room temperatures. AIST group formed
electrodes on those materials, fabricated thermoelectric modules and evaluated
their performances of power generation. As results, the thermoelectric modules
exhibited high conversion efficiency of 1.8% with hot- and cold-side temperatures
of 300K and 200K, respectively. We also succeeded to develop a prototype of
low-temperature power-generator system.

5-2 Synergistic effects of the joint research

To apply thermoelectric conversion technology for practical use, developments
of high thermoelectric materials and highly durable thermoelectric module are
essential. In this international joint research project, both high abilities of material
research in China and thermoelectric module development in AIST were
complementary contributed to the research. As results, highly efficient
thermoelectric modules were successfully developed that cannot be achieved
individually.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The thermoelectric conversion technology utilizing wasted cold energy of LNG
gas will be put to practical use after developing further robust electrodes based
on the present technique of fabricating low-temperature power-generating
thermoelectric modules.
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