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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project title : TResearch of Concentration Photovoltaic System Combined with Efficient
Waste-Heat Driving Air-Conditioning System |

2. Research period : Aug. 2016 ~ Mar. 2019

3. Main participants :

Japan-side
Name Title Affiliation Role in the research
project
Pl Chaobin Associate Graduate School of | Manage the entire
Dang Professor | Frontier Science, research project
The university of
tokyo
Co-PlI Eiji Hihara | Professor Graduate School of | Overall design of the
Frontier Science, system
The university of
tokyo
Co-PI Kourai Professor Faculty of
Takao Engineering, Conduct the field
Fukuoka University | test
Co-PI Shigeru Chief Central Research Intelligent control
Bando Researcher | Institute of Electricity | method of power
Research Institute of | generation and heat
Social Economics utilization system
adapted to smart grid
Collaborator | Shizuo Assistant Faculty of
Shitoh Professor Engineering, the Development of
University of Tokyo | solar cell cooler
Collaborator | Tomohiro | Doctoral Graduate School of | Desiccant air
Higashi student Frontier Science, conditioner
The university of
tokyo

Total number of participants throughout the research period: 6

China-side
Name Title Affiliation Role in the research
project
Pl Yuyan Professor Institute of Manage the whole
JIANG Engineering project
Thermophysics,
Chinese Academy of
Sciences
Co-PlI Shangfeng | Professor South China Cooler and heat
WANG University of storage system
Technology design
Co-PI Song Senior China Architecture Conduct field test
GAO Researcher | Design and
Research Group
Collaborator Dazhong Associate Institute of Design of solar light
Professor Engineering collection system
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YUAN Thermophysics,
Chinese Academy of
Sciences
Collaborator | Jianghong | Professor South China
wu University of Design of
Technology adsorption
refrigerator
Collaborator Chaohong | Associate Institute of Design of heat pipe
GUO Professor Engineering cooler
Thermophysics,
Chinese Academy of
Sciences

Total number of participants throughout the research period: 6

4. Summary of the international joint research

In this research, development of a solar energy utilization system capable of achieving
26% power generation efficiency, 70% overall utilization efficiency, and 45% or more
effective utilization efficiency by developing a high concentration solar power generation
system and effectively utilizing its waste heat to achieve a comfortable indoor temperature
and humidity environment. In addition, development of intelligent control method of power
generation and heat utilization system suitable for smart grid, construction of demonstration
system of 10kW / 100kW class, verification of long-term operation performance, further
energy saving effect by future large-scale spread is expected.

Research and development will focus on the following items.

- Realization of high-power concentrated power generation through the development
of high-performance solar cell cooling technology that makes full use of
microchannels and highly efficient heat pipe technology.

Realization of photovoltaic and heat cogeneration system by reliable cooling of solar
cells and high efficiency heat recovery.

Development and system optimization of optimal adsorbents for cascaded
adsorption refrigerators and desiccant air conditioning.

Development of latent air conditioning by development of desiccant air conditioning
that can be driven by low temperature exhaust heat and development of desiccant
air conditioning and heat pump hybrid system.

Solar cogeneration suitable for demand response of smart grid

Establish dynamic operating characteristics of the system and establish optimal
operation method using weather forecast information.

The Japanese side will develop high-performance solar cell cooling technology, develop
optimum adsorbent usage for desiccant air conditioning, and optimize the system, making
use of the development experience of microchannel cooler and solar thermal air
conditioning system. We will also develop intelligent control methods for power generation
and heat utilization systems that fit smart grids. As the Chinese side is good at high heat flux
cooling technology and heat pipe technology, development of medium-scale solar power
generation system and optimization and demonstration experiment of heat storage and
absorption refrigerator system will be conducted.

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

The purpose of this study is to develop a system that makes effective use of high
concentration solar power and its waste heat. From the viewpoint of development of new
technologies, the Japanese side focused on the development of a high-condensing light
collector with a dish type solar concentrator and a two-phase flow microchannel cooler
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compatible with high heat flux. In addition, development of high-temperature recovery waste
heat utilization small desiccant air conditioning etc. has achieved. The target of Japanese
side is the creation of a comfortable temperature and humidity space with the realization of
the target power generation efficiency 26%, total utilization efficiency 70%, effective
utilization efficiency 45%. At the same time, the Chinese side designed a more practical
Fresnel lens type solar tracing and collection system, at the same time designed and
optimized heat storage and absorption chiller system.

5-2 Synergistic effects of the joint research

At the planning stage, we made efforts to draw out each strength by heart-to-heart
discussions, and to generate plans that harness each ability and experience while sharing
the final goal. The Japanese side provided advice to the Chinese side on the design
principle of the solar power generation and heat recovery cogeneration system, the
mechanism and analysis method of the heat-driven air conditioning system, and the
development of high performance desiccant material through research visit and individual
exchange by the internet communication system. The Chinese side directly contributed to
the Japanese side's research by dispatching human resources. In addition, we have
established a platform for multilateral cooperation and exchange, such as the
implementation of an international workshop jointly, and we have been able to realize
research exchanges between engineers from a wider range of countries. It also contributes
to fostering international awareness and improving research capabilities of young
researchers who participate in both sides.

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

The development of solar cogeneration applications requires the use of a wide range of
knowledge and many new developments. The results of this research will be useful not only
for expanding solar energy utilization, but also for the utilization of a wide range of fields and
the development of new fields.
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