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Entrusted Investigation Work Concerning Understanding of the Global Warming
Mitigation Effect of the Fluorocarbon Leakage Detection System Using 10T Technology
(FY 2021)

1. Purpose of the Investigation

The HFC emission volume still shows an increasing trend and leakage during the operation of
commercial refrigeration and air-conditioning equipment accounts for some 60% of such
emission. Although it has been hoped that the active use of remote monitoring technology
utilizing 10T technology will lead to the early detection of such leakage in recent years, this
technology has not been integrated to much existing refrigeration and air-condition equipment
which has a long service life. The progression of coolant leakage without being detected not
only increases the HFC emission volume but also causes the excessive consumption of power
due to a declining equipment operation rate, resulting in increased CO emission originating
from energy use.

The purpose of this investigation is the evaluation of any reduction of power consumption
through the introduction of a highly accurate leakage detection system using loT technology
along with (i) examination to understand the global warming mitigation effect of such a
system and (ii) extraction of technical and economic issues, etc. relating to the application of
such a system to existing equipment.

2. Flow of the Investigation

The flow of the investigation is shown in Fig.-1.
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% The numbers in Fig-1 are different from the chapter numbers in this Summary.

0. Preparation of an implementation plan, etc.
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Fig-1 Flow of the Investigation

3. Outline of the Investigation
3.1 Fact-Finding Survey on Fluorocarbon Leakage Detection Systems Using 0T Technology

A fact-finding survey was conducted on fluorocarbon leakage detection systems using 10T
technology which are developed and marketed by several manufacturers.

To be more precise, the introduction conditions, cost, accuracy, etc. of each fluorocarbon
leakage detection system were examined in addition to sorting out basic information on the
relevant efforts of the industrial body. Moreover, an interview survey was conducted with
each manufacturer and the detection system of each manufacturer was examined using a
format similar to a medical chart. Furthermore, a market survey was conducted on
fluorocarbon leakage detection systems which can be installed to existing equipment to
identify the types of equipment to be targeted in the demonstration test scheduled for the next
fiscal year. This survey featured (i) examination of the types of usage where the installation of
a fluorocarbon leakage detection system is very effective and (ii) the collection of basic data
for estimation of the power usage reduction potential.
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3.2 Understanding of the Global Warming Mitigation Effect of Fluorocarbon Leakage
Detection Systems, Formulation of a Draft Analysis Method and Sorting of Pending
Issues

In the course of the investigation, work was conducted to understand the global warming
mitigation effect of fluorocarbon leakage detection systems, to formulate a draft analysis
method and to sort out pending issues.

To be more precise, factors contributing to the global warming mitigation effect were
identified based on the work in 3.1 above. This was followed by the examination of an
evaluation method for the global warming mitigation effect through the introduction of a
fluorocarbon leakage detection system using a refrigerator with a separate showcase for a
retail business as a model case. As part of this examination, a demonstration test was
conducted in a laboratory where fluorocarbon was drawn out. The test results were then used
to evaluate the correlation between the fluorocarbon leakage rate and increased power
consumption. Based on the results of a series of work, pending issues to improve the accuracy
of leakage detection were sorted out and a unified evaluation method was investigated
through various trial calculations. At the same time, pending issues concerning the application
of a system to existing equipment were clarified from the technical, economic and
institutional points of view.

3.3 Arrangements and Policy Formulation for the Investigation in FY 2022 and the Wider
Use of Fluorocarbon Leakage Detection Systems

Arrangements and policy formulation were conducted for the investigation in FY 2022
onwards and the wider use of fluorocarbon leakage detection systems, taking the results of the
survey, etc. described in 3.1 and 3.2 above into consideration.

To be more precise, the work conducted includes the examination of target markets as well as
the contents of the evaluation and demonstration work to be conducted in FY 2022, an
interview survey with manufacturers and users of detection systems who could be targeted for
the demonstration work and the preparation of an implementation plan for the evaluation and
demonstration work. A questionnaire survey to clarify the market needs as well as to educate
on detrimental fluorocarbon leakage was conducted with four industrial bodies of which the
members possess a large number of target refrigeration equipment. The results of this
questionnaire survey were compiled. Finally, all pending issues identified so far were sorted
out and desirable policies and measures based on these pending issues were examined,
leading to planning of the entire work under the investigation assumed to be conducted in FY
2022 and the preparation of a work schedule.
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