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Effects of near infrared light exposure after harvest on appearance in cherry tomato

Shikoku Research Institute, Inc., Chemical Technology and Biotechnology Department
Haruki Abe, Ayako Hada, Yutaka Ishida, Kazumasa Kakibuchi

Abstract

Effects of near infrared light exposure after harvest on appearance in cherry tomato was investigated. Irradiation
of near infrared light on cherry tomatoes with artificial cracks significantly inhibited the growth of mold on the calyx
and fruit. In addition, the spread of the fruit cracking was significantly suppressed by irradiation with near infrared
light. From this outcome, it was turned out that the effect of near infrared light exposure after harvest is effective

not only for citrus fruits but also for cherry tomatoes.
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Leakage hydrogen gas detection technology using coherent anti-Stokes Raman spectroscopy

(the second report)

Shikoku Research Institute, Inc., Electronics and Agricultural technology Department

Sachiyo Sugimoto, Ippei Asahi

Abstract

Hydrogen is expected to be a next-generation clean energy to replace fossil energy. To expand its use in daily life,
its safety must be ensured. This paper reports about the development of a hydrogen gas leak detection technology
using coherent anti-Stokes Raman spectroscopy (CARS). In this paper, we designed and fabricated sensing optics,
transmission optics, and connection optics that constitute the hydrogen gas leak detector. The hydrogen gas leak
detector was constructed by combining them with a light source optimized in the first paper. The measurement range
of this device is the 10 mm optical path length range between two prisms incorporated in the sensing optics. The
detection limit of hydrogen gas concentration of our detector was set to 500 ppm. As a result, hydrogen gas up to 200
ppm + 15% could be measured. Furthermore, the performance of the hydrogen gas leak detector was compared with
that of other hydrogen sensors, and it was confirmed that this device has superior performance in terms of detection

concentration range and detection speed.
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Study on technology for detecting residual water in piping, etc. in decommissioning of nuclear power plants

Shikoku Research Institute, Inc., Industry Application Technology Department
Katsuya Okabe

Abstract

Currently, 24 out of 57 commercial nuclear reactors in Japan have been decided to be decommissioned (as of the
end of October 2022), and decommissioning is in progress. One of the most important issues in decommissioning
work is how to minimize radiation exposure of workers. For example, the primary system piping of a pressurized
water reactor (PWR) may contain radioactive liquid, and if the drainage is incomplete before cutting the piping,
contaminated water may be dispersed and workers may be contaminated. If the drainage is incomplete prior to
cutting the pipes, contaminated water could scatter and contaminate workers. To prevent such problems, it would be
good if the presence or absence of residual water could be checked by a water level gauge before dismantling, but
since most pipes do not have a water level gauge, it is necessary to check for residual water in the pipes by means of
a device that can be attached externally.

At the Ikata Power Station, ultrasonic technology developed by the Shikoku Research Institute is used to
monitor the water level at the nozzle center of the reactor piping during routine inspections. In this study, we used

this knowledge to develop a technology to reliably detect residual water in piping, etc.
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Development of Technology to Utilize Consumer Equipment Using

Broadcast-type Wireless Communication

Shikoku Research Institute, Inc., Electric Power Technology Department
Masashi Yoshida

Abstract

With the rapid increase in renewable energy power generation, such as photovoltaic power generation, whose output
varies depending on weather and other conditions, adjusting supply and demand is becoming increasingly difficult;
hence, new feasible and effective supply and demand management measures and responses are required. As a feasible
approach, we have developed a technology for utilizing consumer equipment suitable for the changing supply-demand
balance environment by utilizing widely used electric water heaters (e.g., EcoCute) and similar devices. We developed
a system for utilizing a large amount of scattered small-capacity consumer equipment in which one-way control
commands are issued via broadcast-type wireless communication, and the consumer equipment receiving the
commands controls the equipment autonomously. Using a low-cost, power-saving long-distance radio suitable for wide-
area transmission, control commands based on the output prediction results of photovoltaic power generation are sent
via relay stations. Remote-control adapters installed in consumer equipment receive control commands and
autonomously control the equipment. When an electric water heater is used and a boiling DR command is issued for
the daytime the following day, the water will be boiled during the daytime instead of the usual nighttime boiling. By
using pseudo-random numbers in the control program, the aggregate to be controlled is configured to generate a load
similar to the photovoltaic power generation curve in sunny weather. We confirmed that good reception control is an
effective method for controlling a large amount of customer equipment at a low cost and without interfering with the

use of hot water supplies.
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Energy saving and utility cost reduction services by commissioning

- Examples of service implementation in local government buildings and future developments -

Shikoku Electric Power Company, Civil Engineering and Construction Department
Kentaro Matsuda, Yuichiro Amano, Masaru Ishikawa
Shikoku Research Institute, Inc., Civil Engineering Department

Ryohei Fujii

Abstract

In this paper, we report the outline of this service, the contents of the implementation, and the results. At present,
several years after the start of the service, not only the commissioning aimed at energy saving and cost saving in the
local government buildings targeted at the start of the service, but also the visualization of the air environment in
government buildings and schools and the commissioning of air conditioning and ventilation facilities in all-electric
food service centers as measures against the new coronavirus.

In the future, in addition to the applications we have worked on, we would like to expand the service to include hot

bath facilities and hospital facilities with high energy use density.
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