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ABSTRACT 

Japanese businessmen in the heating, ventilation, air conditioning, and 

refrigeration (HVAC&R) industry consider the monitoring of technical and market 

developments in the United States to be a normal part of their business. In 
contrast, efforts by U.S. businessmen to monitor Japanese HVAC&R developments 

are poorly developed. To begin to redress this imbalance, this report 

establishes the groundwork for a more effective system for use in monitoring 
Japanese HVAC&R literature. Discussions of a review of the principal HVAC&R 
publications in Japan and descriptions of the type of information contained in 
each of those publications are included in this report. 

Since the Japanese HVAC&R literature is abundant, this report also pro
vides practical suggestions on how a researcher or research manager can limit 
the monitoring effort to the publications and type of information that would 

most likely be of greatest value • 
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1.0 INTRODUCTION 

The purpose of this study is to provide a review of the extent and quality 
of Japanese publications related to that country•s HVAC&R industry. In the 
past decade, Japanese manufacturers have made significant advances in both the 
domestic and international applications of HVAC&R technology. A willingness by 
the Japanese to invest in the careful study of market and industrial trends has 
contributed to their success in both domestic and international markets. In 
contrast, efforts in the United States to monitor developments in Japan are 
poorly developed. Therefore, to address this information gap, the Building 
Equipment Branch of the U.S. Department of Energy, through the Pacific 
Northwest Laboratory, initiated a review of the literature and other public 
information sources in Japan. The purpose of this review was to evaluate 
information sources that could be used as resources for keeping abreast of 
HVAC&R technology developments in Japan. 

Japan has invested significant resources, both public and private, in 
monitoring technological developments overseas. A monitoring system has been 
in operation in Japan for so long that it has become a norm. Business people 
in Japan consider it natural to maintain an awareness of international tech
nical work. Thus, as research more directly evolves into development, Japan is 
in a good position to take advantage of the network of information that is 
publicly available. 

The practice of monitoring international technical developments is at a 
much lower state of development in the United States than in Japan. This con
dition exists partly because the United States has a tradition of being a 
generator of ideas, and perhaps more importantly because of language 
barriers. The relative insularity of the United States with respect to 
international research has developed somewhat recently and has not been true 
historically. There has been experience with widespread assimilation of 
foreign roles in the early decades of the century as U.S. scientists looked to 
Europe, notably to Germany, for new technical developments that were the result 
of scientific research. 
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Understanding developments in Japan is a problem compounded by both the 
difficulty of accessing Japanese research by U.S. researchers and by the stage 

of technical strength in Japan. Unlike the German case, which involved basic 

research, Japan's strength is technology development and commercialization, an 
activity for which the information dissemination channels are not as clearly 

defined. Thus, the challenge with regard to Japan goes beyond the language 
barrier. A carefully considered and actively implemented strategy to learn 
from Japanese technical activities is required. 

The amount of Japanese equipment imported into the United States has 
increased as the equipment gained acceptance in niche markets. In the early 
1980s, successful market penetration was made in areas such as residential room 

air conditioners and commercial building sized absorption chillers. Highly 
efficient rotary compressors manufactured in Japan now dominate the interna
tional market. It is important to realize that the organizations driving the 

development of these technologies are not small entrepreneurial firms, but 
affiliates of the largest corporations in Japan. Among the major HVAC&R 
manufacturers in Japan are Hitachi, Toshiba, Mitsubishi Electric, Tokyo Sanyo 
and Matsushita. Total sales of HVAC&R equipment by Japanese manufacturers have 

increased from $7 billion (1.07 trillion yen) in 1977 to $16 billion 
(2.35 trillion yen) in 1986. 

The sizes of the competing organizations in this field means that each has 
substantial resources that can be used for research and technology development 
and that each has a powerful capacity for commercializing new technologies. 
Maintaining an awareness of research results and technology developments yields 
the potential for identifying new technical developments or trends and for 
adding substantial technical insights to the current level of understanding by 
organizations in the U.S. HVAC&R industry. Monitoring the trends in Japanese 

markets can also provide information about current capabilities in the 
production of HVAC&R equipment, thereby adding to the ability to understand and 
forecast technical directions. 

Beyond monitoring the Japanese HVAC&R industry for its competitive 
elements, it should be noted that the HVAC&R area is a potential export market 
for equipment manufactured in the United States. Because of the different 
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product requirements associated with foreign cultures, however, understanding 
which opportunities most closely fit the characteristics of U.S. technology 
becomes most important. Akio Morita, Chairman of the Board and Chief Executive 
Officer of the Sony Corporation frequently recounts his experience in trying to 
market U.S. refrigerators in Japan. Japanese refrigerators tend to be smaller 

than U.S. refrigerators because of the constraints on space in the living 

area. Larger U.S. refrigerators were thus seen as a luxury and a convenience 
and were used only where there was space to accommodate them. Also, in the 
equipment manufactured in the United States, the warm exhaust air was vented 

from the bottom, front of the unit. However, Japanese typically sleep on the 
floor, and because of small living spaces, someone would usually sleep in the 
proximity of the refrigerator. Consequently, the regular flow of warm air was 
an irritant and made the product much less desirable. Despite Morita's plead

ing, the U.S. manufacturer would not alter the refrigerator design for the 
Japanese market and the product failed in Japan. In this case, the U.S. 
technology clearly did not meet the needs of prospective customers in Japan. 

The inadequate monitoring of Japanese HVAC&R technology by U.S. business
men does not exist because of a lack of published information. There are 
numerous publications that cover a broad range of topics from fundamental 

research to industry news to market statistics. The customs regarding publi
cation are not significantly different in the United States and in Japan. Pro

fessional recognition is gained from the publication of substantive research. 
In both countries, such activity is widespread in academia and in industry. 
Understanding the Japanese language appears to be the most significant barrier 
to monitoring HVAC&R developments in Japan. The intent of this study is to 
provide some insight into the kind of information regarding the HVAC&R industry 
that is published in Japan. 

In this review, professional judgment was used to identify the most sig
nificant information sources relevant to the Japanese HVAC&R industry. 

• Articles were reviewed that provide general information about the industry as 
well as more specific information about technological states of development 

1.3 



such as: 1) research, 2) technology development and demonstration, 3) use and 
maintenance, 4) new product announcements, 5) industry and market trends, and 
6) industry news. 

Strategies of information monitoring are also discussed for the differing 
needs of the researcher and the research manager. 
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2.0 SCOPE AND APPROACH 

In this study, significant publications that can be used to monitor 
developments in the Japanese HVAC&R industry are identified. The intended 
audience of the information in this report is the U.S. manager or analyst that 
needs to know a few good resources that can be used to understand developments 
in the Japanese industry, rather than the researcher that is interested in a 
thorough listing of available .publications. Articles on HVAC&R appear in a 
broad range of publications in Japan, but in many of these publications they 
appear infrequently. For example, major gas and electric utilities issue their 
own publications that occasionally include descriptions of projects or new 
developments in HVAC&R. However, the low frequency at which such articles 
appear results in their being marginal sources of information for use as 
general indicators of industry developments. Consequently, those types of 
information sources are not reviewed and discussed in this report. 

The first step in identifying potentially significant Japanese HVAC&R 
publications involved reviewing literature summaries and on-line databases. 
The literature summaries and databases used to develop a basic list of publi
cations included the HVAC&R portion of the Japanese Technical Abstracts, which 
is published monthly, and the Japanese Scientific and Technical Publications, 
which is a data sourcebook. Both are published in English. A third important 
source of information was the JICST On-Line Information Service (JOIS), which 
is published by the Japanese Information Center for Science and Technology 
(JICST). When using the JOIS, a general Japanese key word for heating and 
cooling equipment was used to generate a list of abstracts for articles 
published over the preceding 3-month period. Listings from the JOIS are 
published only in Japanese. 

After the basic list of candidate publication was identified, industry 
associations, professional societies, and independent experts were contacted 
and interviewed to obtain their views on the most significant resources of the 
publications on the list. A list of those contacted and interviewed is given 

in Appendix A. At the same time, questionnaires written in both Japanese and 
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English were sent to publishers that are most significantly involved in 

publishing HVAC&R literature. A copy of the questionnaire is included in 
Appendix B. 
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3.0 MONITORING TECHNIQUES 

When attempting to understand technological trends by monitoring litera

ture and other resources, it is important to remember that different monitoring 
goals will benefit from different monitoring techniques. Some discrimination 

will naturally occur as a result of the stage of development of the technology 

described [i.e., 1) research, 2) technology development and demonstration, 

3) use and maintenance, 4) new product announcements, 5) industry and market 
trends and 6) industry news]. The literature sources most appropriate to 

investigating these state-of-development categories will be described later in 
this report. Also, discrimination must be applied because of characteristics 

of publicly available information that offset its usefulness. Characteristics 
that will vary with the information source include the timeliness of the infor

mation, the cost of acquisition and synthesis, the insight, the accuracy, and 
the detail. Varying needs on the behalf of different types of audiences will 

demand information from combinations of different sources. In addition, it 
should always be remembered that technical literature is but one source of 

information. Other sources include personal contacts, industry associations, 

conferences and seminars, and patent records. 

A monitoring approach that relies purely on information from the litera

ture is considered to be a "passive approach." This approach focuses on the 

acquisition of information solely through publicly available, published infor
mation. The term "passive approach" does not imply that literature is not 

actively screened, but that publications are used as sources of information 
from which trends of interest are distilled. For example, a typical use of 

this technique might be to monitor topical areas of continuing interest, such 
as market trends or research fields. 

By contrast, in an "active approach" a variety of sources are used to 

develop information that addresses specific questions or to compensate for weak 
• points of the passive approach. 

The advantages and disadvantages of the passive and active approaches are 

discussed below, along with their relevance to two example categories of 

users: researchers and research managers. 
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If the quality of published literature is high, the passive approach can 

be a very effective and relatively inexpensive technique for monitoring product 
research and market trends. In its simplest form, the passive approach 

requires only one staff member that regularly reviews a selected set of publi
cations. 

Therefore, the usefulness of monitoring activities will vary with the 
incentive to publish the desired information. With regard to research and 
technology development, the literature is a good retrospective record of com
pleted work. Universities and national laboratories can be expected to report 
their work much more completely and in a more timely fashion than the private 

sector. Although less valuable as a source of timely technical information, 
private companies do frequently report the progress of certain projects with 

descriptions that resemble general status reports. For fundamental research, 

Japanese literature is similar to comparable U.S. literature in providing tech
nical detail. Although the research journals published in Japan are refereed 

for quality, it is not clear that the screening is as strict as in the United 

States. More timely, although less detailed, research results are usually pre
sented at conferences and symposia sponsored by technical societies. 

Demonstration projects that result in information regarding the mainten
ance and use of technologies are well reported in Japan. Additionally, when a 
system performs well, an article noting the success can be expected to be pub
lished. Although articles that describe these kinds of situations are likely 
to exaggerate the positive aspects of the system, they may describe innovative 
features that might be useful in other applications. 

The literature can be expected to provide excellent coverage of new prod
uct announcements since there is incentive to disseminate this information as 
widely as possible. Relying on the literature to obtain information about new 

products can, therefore, be a very effective monitoring technique. Understand

ing the importance and market impact of the technologies may be difficult to 
track precisely, although both the Ministry of International Trade and Industry 

(MITI) and several industry associations collect and disseminate aggregated 

data on industry and market trends. 
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The needs and the perspective of the information user will determine the 
types of literature to be monitored. The differences in the information 
sources that will be beneficial to two types of users, researchers and research 
managers, are illustrated in the following discussions. 

Since researchers typically review the literature to obtain information 
that might assist in their own research, important characteristics of the tech
nical literature reviewed by researchers include thoroughness and timeliness. 
Regular review of the literature can yield beneficial information if the ideas 
presented or data recorded help to advance the reviewer's research. Further, 
because researchers in any one field can be working on a broad range of topics 
and because the process of research can often hinge on serendipitous discov
eries, it is important to have a pool of relevant resources available. The 
journal literature serves the technical function well, although publication of 
the articles can lag the completion of the reported research by a significant 
time period. Conferences and symposia are used by researchers to circulate 
ideas quickly, although the publications from these types of meetings often 
lack technical detail. Therefore, for a researcher, effective monitoring for 
technical developments in an area of interest would include reviewing journals 
for detailed information, and the publications from conferences and symposia 
for timely information. 

For the research manager, the goal of following international technical 
developments is quite different from those of the researcher. Timeliness 
becomes much more important than research detail since the research manager 
must keep informed of new developments that might be incorporated in this pro
gram or that might cause his program to be redirected. An awareness of similar 
research conducted elsewhere can, therefore, lead to synergistic cooperation, 
accelerated competition, or elimination of programs to avoid undesired 
duplication. 

Because translation costs can be high, prioritization and screening of 
~ 

potential information sources are essential. These functions might be most 
effectively achieved through cooperative agreements with industrial associ-

~- ations in the country that is the source of the information. 
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Detailed information from technical journals, which is useful to the 

researcher, is much less useful to the research manager. Relying on the tech
nical literature means relying on researchers to scan the appropriate journals 

and waiting for the salient bits of information to filter up to the manager. 
This approach is not systematic and compounds the problem of reporting delay. 

The needs of the research manager require an active synthesis of informa
tion from a variety of sources. Contact with peers and with key points of 

information transfer becomes an important method for obtaining timely informa
tion for the research manager. Knowledgeable sources can also recognize the 

more important trends and research results and can provide insight that would 
enhance the interpretation of published announcements. Symposia and confer

ences, in addition to being sources of timely technical information, can be 
used as convenient forums for establishing and continuing useful professional 

contacts. 

Thus, for the research manager, frequently published sources describing 

product announcements, the existence of major research efforts, and shifts in 
the market and industry become important information resources. Regular review 
of market data allows projection of ongoing research onto anticipated trends in 
the industry. By using the literature and a selected group of contacts to help 
identify noteworthy developments, the research manager can then focus on spec
ific questions of interest and conduct more detailed studies as desired. 
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4.0 LITERATURE DISCUSSION 

There is a plethora of HVAC&R literature in Japan. If a general problem 

with using the literature to monitor industry developments exists, it is the 
overabundance of potentially relevant publications. The problem for foreigners 

that desire to use this abundance of literature is principally one of deciding 
what their information needs are and which publications best fulfill those 
needs. As will be discussed below, the one confounding factor to such an 

activity is that very little of the literature is published in English. 

One difficulty in conducting a review such as the one undertaken in this 
study is in deciding which publications fall within the domain of HVAC&R lit

erature. Some publications, such as those from HVAC&R trade associations, are 
clearly dedicated to that industry. However, there are many publications that 
include HVAC&R technologies as one of several areas of their coverage. 

Examples include general-machinery or heating-industry publications and publi

cations of professional societies, utilities, companies, and individual labora
tories. The utilities, companies, and laboratories are notable because they 

generally produce publications that offer the best descriptions of their 
work. The major corporations involved in the HVAC&R field (such as Hitachi, 

Toshiba, Sanyo, and Mitsubishi) all publish journals that describe or publicize 
company work. In cases of commercial or near-commercial products, the 

descriptions can be rather detailed. Research projects are also occasionally 
described, although with less precision than that provided for commercial pro

ducts. Most major utilities also publish their own magazines with articles 
that describe ongoing projects. However, the best source of detailed technical 
information among the publications of these types of organizations are the 
reports of individual laboratories, since these organizations often engage in 
fundamental or precompetitive research. However, in all three of these types 
of organizations, HVAC&R work is only one of many ongoing activities. There
fore, a continuous review of the publications from those organizations might 

yield a minimal amount of information on HVAC&R-related projects. 
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In this review, literature published by utilities, companies, and labora
tories were excluded from further consideration since information from those 

sources usually describe only their own projects. For example, if it is known 
that Tokyo Electric Power is supporting a research project into heat pumps or 

that a researcher at Kyushu University is particularly knowledgeable in non
azeotropic fluid behavior, a more efficient strategy for collecting information 

about those activities would be to contact the organizations directly. In 
addition, leads about the existence of work within an organization of this type 

can often be detected in publications with a broader scope. 

As noted in Section 3, different forms of literature are useful for 

addressing different needs in information monitoring. In the discussions 
below, the publications that were identified as being potentially useful as 

sources of significant information about the Japanese HVAC&R industry are 
listed and discussed in terms of their coverage of the stages of technology 

development [i.e., 1) research, 2) technology development, 3) use and main
tenance, 4) new product announcements, 5) industry and market trends, and 
6) industry news] and the characteristics that can affect the usefulness of the 
information published (i.e., timeliness, cost of acquisition and synthesis, 

insight, accuracy, and detail). 

4.1 RESEARCH 

Research related to HVAC&R in Japan can be monitored through two principle 
channels: 1) refereed research journals and 2) proceedings of professional 
symposia. The articles published in refereed research journals offer the 
advantages of being more technically detailed and more thoroughly screened. 
Also, new articles are published each month in the journals. The proceedings 
of symposia often report research results earlier than journals, but the 

articles are typically much shorter and each symposium is usually only held 
once a year, or even less frequently. A listing of the more significant 
Japanese research journals and symposia follows. 
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4.1.1 Journals 

1. Kuki Chowa - Eisei Kogakkai Ronbunshu 

(Transactions of the Society of Heating, Air-Conditioning, and 
Sanitary Engineers of Japan) 

This is a refereed journal that is published monthly. The articles 
typically describe fundamental research and the coverage is rather 
broad, spanning HVAC&R and sanitary engineering. Each issue contains 

10 to 12 articles, and occasionally articles are published in 

English. Each article typically is reviewed by two referees. A 
third referee is used when the original two referees cannot settle 
disputes. 

2. Nihon Reito Kyokai Ronbunshu 

(Transactions of the Japan Association of Refrigeration) 

This is a refereed monthly journal with narrower coverage than the 
transactions described above, but with more of an academic flair. 
Each issue contains several articles describing ongoing research 
(Kenkyu Rebyu) and 5 or 6 formal articles (Ronbun). 

3. Nihon Kikai Gakkai Ronbunshu 

[Transactions of the Japan Society of Mechanical Engineers (JSME)] 

This journal is considered to be the most prestigious research jour
nal in the field of mechanical engineering. There are three 

series: Series A (solid mechanics, materials), Series B (fluid 
engineering, heat transfer, combustion, thermophysical properties), 
and Series C (vibration, control engineering, tribology). The HVAC&R 
related papers are generally published in Series B, although there 
are few such papers in the monthly issues of Series A and Series C. 

One other publication that deserves mention is the JSME International 

Journal. This entire journal is written in English with some articles selected 
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and translated from the Nihon Kikai Gakkai Ronbunshu and some articles sub

mitted directly in English. However, as the number of articles is far fewer 
than in the Nihon Kikai Gakkai Ronbunshu, only an occasional article will be 

found that relates to HVAC&R. 

4.1.2 Symposia 

1. Kuki Chowa - Reito Rengo Koenkai 

(Air Conditioning and Refrigeration Federation Symposium) 

This symposium, which is held each April, is sponsored by a number of 
groups including the Japan Association of Refrigeration; the Society 
of Heating, Air Conditioning and Sanitary Engineers; and the JSME. 

This symposium is an excellent forum for monitoring new ideas since 
topics are introduced a year to a year and a half before they appear 

in journal publications. About 70% of the papers come from indus
trial participants and 30% from the academic community. 

2. Nihon Reito Kyokai Gakujitsu Koenkai 

(Symposium of the Japan Refrigeration Association) 

This symposium is held each November and usually focuses on a 

theme. Past themes have included Low Temperature Ventilation for 
Food Products (1985), New Applications of Heat Pumps (1984), Energy 

Conservation and Air Conditioning {1983), and Energy Conservation and 
Refrigerated Food Storage (1982). There is approximately a 30-40% 
overlap in articles presented at this symposium with articles pre
sented at the Air Conditioning and Refrigeration Federation 
Symposium. 

3. Kucho Eisei Kogakkai Gakujitsu Koenkai 

(Symposium of the Society of Heating, Air Conditioning, and Sanitary 
Engineering) 

This symposium, which is convened each autumn, attracts more develop

ment-oriented and less research-oriented presentations than the Sym

posium of the Japan Refrigeration Association. However, the scope of 
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this symposium is much broader, and therefore, papers representing a 
greater range of innovative ideas are presented. 

4. JSME Committee Meetings 

Two committees of the JSME, the Thermal Applied Energy Committee and 
the Environmental Committee, cover technical areas that are highly 
relevant to the HVAC&R area. The Thermal Applied Energy Committee 
meets each November and approximately 50 papers on fundamental 
research are presented during each meeting. As the results presented 
are from basic research, the relevance to HVAC&R varies from year to 
year. The Environmental Committee, which is the smallest committee, 
meets each December. Ten to twenty papers are usually presented at 
the Environmental Committee meeting; some of those papers are usually 
related to HVAC&R. 

4.2 TECHNOLOGY DEVELOPMENT AND DEMONSTRATIONS 

As distinguished from pure research, technology development and demonstra
tions refer to projects involving a product that is in some precommercial state 
of development. These developments are frequently described in trade associa
tion publications and the technical journals published by professional socie
ties. The publications from trade associations and professional societies that 
are most involved with HVAC&R are listed below. 

1. Reito 

(Refrigeration) 

This journal typically contains short articles, most of which 
describe demonstrations and retrofit activities rather than new tech
nology development. It is a good source of information for use in 
tracking applications of new technology developments. For example, 
the July 1987 edition was divided into three sections: 1) Admini
stration and New Trends, 2) Examples of the Use of New Technologies 
and Approaches, and 3) Examples of Renovations. The first two sec
tions contained descriptions of new technology developments. 
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2. Kuki Chowa Eisei Kogaku 

(Air Conditioning and Sanitary Engineering) 

This journal addresses new technology developments more directly than 
Reito, and the articles are typically more detailed. However, each 

issue has a special theme, so the coverage in each issue is limited 
to the selected topic. 

3. Kuki Seijo 

(Journal of Japan Air Cleaning Association) 

Although limited to air cleaning systems and technologies, precom

mercial developments and demonstrations are well described in this 
journal. The feature articles, of which there are 3 to 5, are rela

tively long and detailed. 

Other journals, such as the Transactions of the Japan Society of Mechani

cal Engineers and Nikkei Mechanical, are also good sources of information that 
can be used for understanding recent technology development activities, but 

both include a broad range of technology areas, only one of which is HVAC&R. 

4.3 USE AND MAINTENANCE 

In Japanese publications, articles on "use and maintenance" describe the 
application of existing technologies to current problems. Although there may 
be some overlap with projects or technological demonstrations, the focus of use 
and maintenance literature is on the application of new but existing technology 
to existing needs. 

1. Reito 

(Refrigeration) 

As mentioned above, many of the articles that appear in Reito 
describe newly developed approaches that can be applied to existing 

problems. For example, in the July 1987 issue, more than half of the 
issue was devoted to examples of notable applications and 

renovations. 
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2. BE Kenchiku Setsubi 

(The Magazine of Building Equipment) 

This magazine is a very practical publication that describes mainten
ance and repair approaches for a wide variety of building features 
(e.g., HVAC&R equipment, fire hoses, public toilets). There is also 
substantial discussion of system controls, such as those used in 
11 intelligent buildings .. that are becoming very popular in Japan. 

3. IBEC 

(Journal of the Institute of Building Energy Conservation) 

This publication is similar in technical detail to BE Kenchiku 
Setsubi, and focuses more specifically on energy conservation oppor
tunities. Again, the integration of components into a system and 
system design and controls are frequently discussed. However, the 
issues are published only bimonthly and each issue focuses on a 
special theme. 

4. Kuei 

(Journal of the Air-Conditioning & Plumbing Contractors Association 
of Japan) 

Examples of applications of new approaches to air conditioning are 
published in this journal. It is more technically descriptive than 
Reito Kucho (Journal of the Japan Association of Refrigeration and 
Air Conditioning Contractors), which is the other contractor associa
tion journal in this field. 

4.4 NEW PRODUCT ANNOUNCEMENTS 

Most association journals contain some nominal advertising, but for new 
product announcements, publications that make an effort to highlight new pro
ducts in a timely fashion are better sources of information. Because timeli
ness is important for effective monitoring of new product announcements, the 
frequency of publication is important. The weekly trade newspapers are very 
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good sources of information about new products since these newspapers are the 

most frequently released, and because they tend to emphasize new product 

developments. 

1. JARN 

(Japan Air Conditioning and Refrigeration News) 

This is the only publication devoted to the HVAC&R industry that is 
available entirely in English. The newspaper emphasizes new product 

developments, market trends, and general industry news such as new 
regulations. The editor and publisher of JARN relies primarily on 

articles contributed by outside writers, but nonetheless manages to 
keep a steady stream of information from week to week. The publisher 

of JARN periodically produces a product directory entitled Refriger
ating and Air Conditioning Equipment in Japan, which is also a good 

source of product information. 

2. Nihon Reito Reibo Shimbun 

(Japan Refrigeration and Air Conditioning Newspaper) 

Coverage in this newspaper is typically divided equally between air 
conditioning and refrigeration equipment. Articles announcing new 
products and describing general industry news are included. Coverage 
in this newspaper is similar to but broader than the coverage in 

Kucho Taimusu, the other Japanese language weekly in this area. 
Circulation is approximately 34,000. 

3. Kucho Taimusu 

(The Air Conditioning Times) 

This weekly newspaper focuses on the air conditioning industry and 

has the largest number of subscribers of any single periodical in the 
HVAC&R industry, approximately 50,000. Topics usually covered 

include industry news, new 

tions, and market trends. 
limited in technical scope 

product announcements, project demonstra

Therefore, although coverage is more 
than the Nihon Reito Reibo Shimbun, the 

depth of coverage in Kucho Taimusu is better. 
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In addition to the weekly newspapers, a number of monthly journal~ have regular 
sections to announce or discuss new products. The more significant are listed 
below. 

1. Rei to 

(Refrigeration) 

Although this magazine does not contain a section for new product 
announcements, it usually contains articles that describe new devel
opments in the industry. These articles are of moderate detail. 

2. Reito Kucho Setsubi 

(Refrigeration and Air Conditioning Equipment) 

Each issue has a brief section, usually limited to about 2 pages, 
that is devoted to new products. 

3. BE Kenchiku Setsubi 

(The Magazine of Building Equipment) 

The first section of.each issue usually presents articles that 
describe new developments in buildings and building equipment. In 
addition, brief notes describing new products appear throughout the 
magazine. 

4.5 INDUSTRY AND .MARKET TRENDS 

Information about industry or market trends usually appears in two forms 
in the journals and trade newspapers. Some publications regularly report 
industry statistics that are collected by associations or distilled from gov
ernment reports. In addition, unusually successful or unsuccessful activities 
often are described in news articles that include very dramatic graphs and 
charts. 

In articles that describe industry and market trend analysis, there gen
erally is some trade-off between timeliness and detail. The weekly newspapers 
and some of the journals are very good about noting changes in aggregate 
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trends, but in other publications, inclusion of statistical tables are often 
somewhat delayed. The extent of coverage of industry and market trends by 
specific publications is described below. 

1. JARN 

(Japan Air Conditioning and Refrtgeration News) 

Each issue of this weekly English language newspaper contains a sec
tion on market trends and developments. Sales figures are often pre
sented, although the information provided is somewhat general and 
varies from week to week. This publication is an excellent source of 
information about industry and market trends. 

2. Kucho Taimusu 

(The Air Conditioning News) 

Although this weekly newspaper, which is published in Japanese, does 
not emphasize market analysis to the same extent as JARN, each issue 
usually includes some articles that relate to company sales and other 
market developments. 

3. Reito to Kucho 

(Refrigeration and Air Conditioning) 

This is a relatively short journal that focuses on industry sales 
statistics and news. Articles with extensive tables are common and 

each issue contains a summary of domestic sales and purchases and 
exports, noting percent changes from the previous year. The pub
lishers of the journal, the Reito Kucho Kogyo Kai (Japan Refrigera
tion and Air Conditioning Industry Association), also publish an 
annual report entitled the HVAC&R Data Book, which contains extensive 
statistical information on industry sales and shipments (see Appen
dix C). The tables are presented in both English and Japanese. 
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4. Reito Kucho Setsubi 

4.6 

(Refrigeration and Air Conditioning Equipment) 

Each issue of this publication includes brief and aggregate tables of 
the national sales of various categories of refrigeration and air 
conditioning equipment. Sales information is presented on both an 
annual basis (for the past several years), and on a monthly basis 
(for the preceding 12 months). 

INDUSTRY NEWS 

In this section, publications that present regular and timely information 
about new regulations, symposia, company reorganizations, and international 
developments are identified and described. This type of information may be 
useful in helping to understand the internal dynamics of the HVAC&R industry in 

Japan. 

1. Weekly Newspapers 

All three of the weekly trade newspapers described earlier, JARN, the 
Kucho Taimusu (The Air Conditioning News), and Nihon Reito Reibo 
Shimbun (Japan Refrigeration and Air Conditioning News), are good 
sources of general industry information. The Kucho Taimusu has the 
greatest number of general articles, followed by the Nihon Reito 
Reibo Shimbun and JARN. 

2. Reito to Kucho 

(Refrigeration and Air Conditioning) 

As mentioned earlier, one of the two area of focus for this short 
journal is industry news. Domestic developments are reported in 
short articles appearing throughout each issue and a special section 
is included for international developments. News from a variety of 
domestic sources is also summarized in a special section in each 
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issue. Much of the overseas information comes from exchange agree

ments with international counterparts such as American Society of 
Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE) in 

the United States. 

3. Reito Kucho Setsubi 

(Refrigeration and Air Conditioning Equipment) 

Like Reito to Kucho, the articles published in this journal tend to 
be less comprehensive than those in other publications discussed in 

this report. However, the Refrigeration and Air Conditioning Equip
ment Association has formal ties with both MITI and the Ministry of 

Construction and distributes information about new safety and con
tracting regulations. Therefore, discussion of changes in regula

tions will appear promptly in this journal. This journal is also a 
good source of information for monitoring industry developments as 

each issue has sections on domestic news and international news. 

4. Kuki Chowa Eisei Kogaku 

(Air Conditioning and Sanitary Engineering) 

Although this journal does not have a regular section for industry 
news, the publishing organization is responsible for disseminating 

information about the Heating, Air Conditioning and Sanitary Stan
dards. (HASS). Important changes in the HASS and schedules for semi
nars held by the association to explain these changes are published 
in this journal. 

5. IBEC 

(Institute of Building Energy Conservation) 

Each issue of this publication contains brief sections on energy con

servation news and housing news. The IBEC has been established by 
the Ministry of Construction to disseminate information on energy 

conservation and related regulations. Therefore, government activity 
is quickly reported in this publication. 
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6. Sho Enerugi 

(Energy Conservation) 

This publishing organization was established by MITI to disseminate 

information about energy conservation. Thus, although the magazine's 
scope is much broader than just HVAC&R, discussions of government 

energy policies are quickly reported • 
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5.0 INDUSTRY ASSOCIATIONS 

As described in the previous section, there is an abundance of Japanese 

literature in the HVAC&R field, and various publications can be quite informa
tive regarding different aspects of the industry. However, the literature has 

general limitations with regard to characteristics such as timeliness, detail, 
or usefulness for providing insights into the true meanings behind apparent 

trends or the true motives behind regulations. 

Japanese HVAC&R industry associations, of which there are many, can be 
used as resources to ameliorate some of these limitations. In addition, these 
organizations often sponsor other activities and publications that may provide 

useful insights into the industry. Several organizations have strengths or 
responsibilities that make them particularly useful resources. For example, 
the Japan Refrigeration and Air Conditioning Industry Association maintains an 

extensive data base of industry sales, exports, and imports. The Society for 
Heating, Air Conditioning, and Sanitary Engineering is responsible for develop

ing industry standards known as the HASS, and the Institute for Building Energy 
Conservation is a vehicle through which the Ministry of Construction tries to 
implement its policies with regard to building energy conservation. The 

organizations described below were identified as being potentially significant 
resources. 

1. Air Conditioning and Plumbing Contractors Association of Japan 

Nihon Kucho Eisei Kojigyo Kyokai 
2-2-7 Shintomoi 
Chuo-ku, Tokyo 104 

Telephone {03)553-6431 

Established in 1938, this contractors association has a membership of 303 
companies and 52 groups and an operating budget of approximately $14 million 
{200 million yen). The main functions of this association are rather tradi

tional, revolving around informing contractors of new developments in 
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technology and regulations. In addition to its journal, the association 

publishes manuals and handbooks, conducts seminars, and sponsors surveys and 
some research projects. 

2. Energy Conservation Center 

Sho Enerugi Senta 
2-39-3 Nishi-Shinbashi 
Minato-ku, Tokyo 105 

Telephone {03)433-0312 

Established in 1948, this center disseminates information about energy 

conservation techniques and developments and is supported by MITI. Although 
this center deals with a very wide range of energy conservation topics, it is a 
good source of information that can be used to understand the regulations and 

policies of MITI. 

3. Pump Technology Center of Japan 

Heto Ponpu Gijitsu Kaihatsu Senta Kaiho 
Azuma Shurui Bldg., 6F 
2-9-11 Awaji-cho, Kanda 
Chiyoda-ku, Tokyo 101 

Telephone {03)258-1035 

Established in 1986, this center has only begun to organize its activi
ties. Its principal task is to promote the use of heat pumps in the industry 
by sponsoring demonstrations and reporting the results. The center also acts 
as the administrator for various international government agreements related to 
heat pumps. It is currently a good source of information for use in reviewing 
commercial industrial heat pump applications in Japan. 

4. Institute of Building Energy Conservation 

Jutaku Kenchiku Sho Enerugi Kiko 
Shoei Bldg., 4F 
1-6-19 Akasaka 
Minato-ku, Tokyo 107 

Telephone {03)583-7121 
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Established in 1980 by the Ministry of Construction, the purpose of this 

institute is to disseminate information about techniques that would encourage 
energy conservation in buildings. In addition to its bimonthly journal, the 
institute publishes handbooks and commissions studies. The studies tend to 

focus on the building envelope, housing regulations, and methods of evaluating 

• energy consumption rather than on equipment. 

• 

Because this· institute is an energy conservation arm of the Ministry of 

Construction, it is a timely source of information for use in understanding 

relevant regulations and policies of that ministry. 

5. Japan Air Cleaning Association 

Nihon Kuki Seijo Kyokai 
1-2-14 Uchi-Kanda 
Chiyoda-ku, Tokyo 101 

Telephone (03)233-1486 

This association, which specializes in ventilation and filtering tech

nology, performs most of the traditional functions of an association. In 
addition to its monthly journal, the association publishes manuals describing 

practices and regulations, and its technical committees coordinate research 
commissioned by various government agencies. 

6. Japan Association of Refrigeration 

Nihon Reito Kyokai Ronbunshu 
San-ei Bldg. 
8 San-ei-cho 
Shinjuku-ku, Tokyo 160 

Telephone (03)359-5231 

Established in 1926, this association is very active in disseminating 
technical information in the refrigeration industry. In addition to its jour
nal, transactions, and annual symposium, the association publishes a number of 
manuals and technical texts that describe equipment operation and new tech
nologies and serve as technical references for engineers. On occasion, the 
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association also commissions special studies by experts. The association has 
an information exchange arrangement with ASHRAE. 

Because of the abundance of technical material produced by the associa
tion, it is a good source of information for use in investigating the technical 
details of practices and developments in the Japanese refrigeration industry. 

7. Japan Association of Refrigeration and Air Conditioning Contractors 
(JARAC) 

Nihon Reito Kucho Setsubi Kogyo Rengo Kai 
1-7-3 Ginza 
Chuo-ku, Tokyo 104 

Telephone (03)563-0582 

This association was founded in 1972 to provide the HVAC&R contracting 

industry with information about new technological developments and practices. 

Currently, the association is concerned with informing the industry about: 
1) changes in Ministry of Construction regulations governing contractors and 
2) the High Pressure Gas Control Act enacted through MITI in 1984. 

In addition to its journal, the association publishes a number of hand
books that describe equipment practices and regulations. The Industrial 
Machinery Division of MITI provides the association with money derived from 
taxes on bicycle racing. These funds, which amount to approximately $105,000 

(15 million yen) annually, are used for surveys and commissioned research. For 
example, each year the association undertakes one major research project. In 
1987, it commissioned research to develop an expert system for HVAC&R design. 

8. Japan Electric Machinery Association (JEMA) 

Nihon Denki Kogyo Kai 
2-4-15 Nagata-cho 
Chiyoda-ku, Tokyo 100 

Telephone (03)581-4844 

This association is concerned with a broad range of electric machinery 

technologies, ranging from large turbines and transformers to household 
appliances. Although HVAC&R equipment is only one small part of their total 
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area of interest, this association does compile extensive statistics on the 
sales of all categories of electric machinery, and provides summaries of this 
information in English. 

9. Japan Refrigeration and Air Conditioning Industry Association 

Nihon Reito Kucho Kogyo Kai 
Kikai Shinko Kaikan 
3-5-8 Shiba Koen 
Minato-ku, Tokyo 105 

Telephone {03)432-1671 

This industry association was founded in 1929 and currently has a member
ship of 120 companies. Activities include: 1) representing the views of the 
industry to the government and outside organizations, 2) disseminating infor
mation about the national JIS standards and the international ISO standards, 
3) testing products to certify their efficiency, 4) collecting statistics about 
the industry, 5) conducting surveys, and 6) entertaining international 
guests. This association has an information exchange agreement with ARI. 

Of particular value are the statistics that the association collects on 
HVAC&R sales, including imports and exports. A brief summary of industrial 
sales is provided in each issue of the monthly journal and a more detailed sum
mary of each year•s sales is described in the annual publication, HVAC&R, which 
uses English as well as Japanese table headings. This association maintains an 
excellent database on industry-wide sales of specific components. 

10. The Society of Heating, Air Conditioning and Sanitary Engineers of Japan 

Kuki Chowa Eisei Kogakkai 
Nakashima Bldg. 
1-8-1 Kita-Shinjuku 
Shinjuku-ku, Tokyo 160 

Telephone {03)363-8261 

One of the principal activities of this society, which was established in 
1963, is to develop and disseminate the industry standards known as HASS. 
Where applicable, these standards are also influential in determining some of 
the general industrial standards known as JIS, which are promulgated by MIT!. 
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This society is therefore a good source of information concerning the 
development and definition of HVAC&R industrial standards. The existence of 
stringent standards can have a significant accelerating effect on technology 
development.(a) For example, energy efficiency standards were influential in 
accelerating the development of scroll compressors in Japan. The manufacturers 
of this type of compressor now dominate the international market. 

This society also has an information exchange relationship with ASHRAE. 

(a) Personal communication with Paul M. Lewis, Pacific Northwest Laboratory, 
Richland, Washington. 
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6.0 CONCLUSIONS 

This review of the HVAC&R literature in Japan revealed that, although 
there is an abundance of information sources, very few are published in 

English. The only periodical devoted to the HVAC&R industry that is published 

in English is the monthly newspaper, JARN (Japan Air Conditioning and Refriger
ation News). However, reviewers with some ability to scan the literature 
available in Japanese can gather extensive information about technological and 

market developments in the industry. 

There are many aspects to an industry, however, and any single publication 

will tend to focus on a few of those aspects. In this report, stages of devel
opment of technologies in the industry were identified, and the publications 

considered most significant for understanding those stages of development were 
identified and discussed. The six stages of development are: 1) research, 

2) technology development and demonstration, 3) use and maintenance, 4) new 
product announcements, 5) market and industry trends and 6) industry news. 

When attempting to monitor developments in an industrial area, however, it 

should be borne in mind that the literature is still only one source of infor
mation, and although the literature is extensive the case of HVAC&R, it still 

has its limitations. Some of the principal concerns regarding the literature 
include its timeliness, the abundance of publications and the need for screen

ing, its comprehensiveness, and its usefulness for providing insight into the 
true causes of shifts in market trends or motives and the potential effects of 

regulations. Therefore, a more complete and satisfactory monitoring effort is 
likely to involve the use of other sources of information such as symposia and 
conferences, personal contacts, institutional affiliations, patent analyses, 
and observations of developments in processing equipment. 

Symposia and conferences provide an opportunity for the more timely obser
vation of research in progress or of product developments. In the research 

area, for example, the editor of one HVAC&R publication noted that research 

results presented at symposia can precede publication in scientific journals by 
over a year. 
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Industry associations and government-related industry institutions also 
provide a useful supplemental resource of information. Typically, two of the 

major functions of these organizations are the accumulation and dissemination 

of indust~ information. Information distributed includes statistics on indus

try sales, exports and imports, new practices, and new regulations. Some of 
the associations are also very active in helping to define the standards of the 

industry they represent. In addition, because these organizations work closely 

with the industry, they can provide insight into the causes and motives behind 
shifts in the market or changes in regulations. 

The needs and the perspective of the information user will determine the 
combination of resources to be monitored. For the research manager, who needs 

to anticipate near- to mid-term shifts in technology supply and demand, impor
tant needs include timely information about new research developments and a 

sense of the direction of the market. To address the need for timely informa
tion on new developments in research, sources would include: symposia and con

tacts with associations that sponsor the symposia and that publish their own 

transactions. The principal technical conferences are the Air Conditioning and 

Refrigeration Federation Symposium (held in April of each year), the Symposium 
of the Japan Refrigeration Association (held in November), the Symposium of the 

Society of Heating, Air Conditioning, and Sanitary Engineering (held in the 

autumn) and the meeting of the Applied Thermal Systems Committee of the JSME, 

which is held in the winter. Although attending all these meetings would be 
expensive, it would be useful to schedule visits to Japan, by either the 

research managers or their researchers, to coincide with one of these 
conferences. 

Establishing relations with selected organizations would also provide a 
channel for acquiring insights about technological developments. Appropriate 

associations would include the Japan Refrigeration and Air Conditioning Indus
try Association; the Society for Heating, Air Conditioning, and Sanitary Engi

neering; and the Japan Association of Refrigeration and Air Conditioning 
Contractors. In addition, enhancing relations with knowledgeable experts in 

Japan can provide, perhaps, the most insight for use in interpreting technical 

developments. 
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The actual scientific transactions published in the Japanese HVAC&R field 
are good for technical detail, but are really more appropriate for researchers 
or for confirmation of the quality of experiments. Although transactions offer 
the greatest technical detail, the publication date of articles may signifi
cantly lag the time at which the research was performed. The applied and 
timely reporting of Reito (Refrigeration) is intermediate between a transaction 
and a trade journal, and is probably more useful to research managers than the 
information published in technical journals. 

An understanding of the trends of the HVAC&R industry and the direction of 
markets that will influence technology needs and applications is also important 
to the research manager. Again, the publications of associations are good 
resources. For general monitoring, the weekly periodicals, JARN, The Air Con
ditioning Times (Kucho Taimusu), and the Japan Refrigeration and Air Condition
ing Newspaper (Nihon Reito Reibo Shimbun), are good sources as are several of 
the monthly journals including Refrigeration and Air Conditioning (Reito to 
Kucho) and Air Conditioning and Sanitary Engineering (Kuki Chowa Eisei Kogaku). 

The approach presented in this report is only one example of how infor
mation from the literature and associated resources might be used to monitor 
developments in the Japanese HVAC&R industry. The precise package of resources 
used will vary with the needs of the individual researcher, research manager, 
or organization. This review of the literature was conducted to identify and 
describe potentially significant Japanese publications that could be used to 
monitor various technological developments in the Japanese HVAC&R industry. 
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APPENDIX A 

SUMMARIES OF HVAC-RELATED LITERATURE* 

*If the English title appears in parentheses, this means that the publication 
only has a Japanese title. The English translation provided in this appendix 
may not be precise. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Air Conditioning and Sanitary Engineering) 
Kuki & Chowa Eisei Kogaku 

PUBLISHER The Society of Heating, Air-Conditioning and Sanitary 
Engineering of Japan 

Kuki Chowa Eisei Kogaku Gakkai 
1-8-1 Kita Shinjuku, Shinjuku-Ku, Tokyo 160 

FREQUENCY OF PUBLICATION Monthly 

PRICE 1,000 yen/issue CIRCULATION Founding 

USE OF ENGLISH Full Text Abstract Titles e 
TYPE OF PUBLICATION 

Research Journals Technical Pub 1. I Association-Trade 

1917 

Independent-Trade Newspaper Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Building heating, air conditioning and sanitary engineering equipment. 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 G) 
~ Maintenance and Use 1 2 

Research and Technology CD 2 
Development cp Market and Industry Trends 2 3 

Other Industry News 0 3 

READERSHIP 

I Equipment Users/Maintenance] Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

• Each issue has a special theme. List of special themes, in Japanese 
is attached. 

• Articles are typically short, but technically detailed. 

• A list of special themes for each issue is also attached. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE The Air-Conditioning Times 
Kucho Taimusu 

PUBLISHER Kucho Taimusu Sha 
2-7-16 Hamamatsu-cho 
Minato-Ku, Tokyo 105 

FREQUENCY OF PUBLICATION Weekly 

PRICE 12,000 yen/year CIRCULATION 50,000 Founding 1960 

USE OF ENGLISH Full Text Abstract Tit 1 es 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Technical Publ. 
Newspaper I 

PRINCIPAL TECHNOLOGIES COVERED 

Air conditioning 

EMPHASIS IN PUBLICATION Li9ht 

Product Announcements 1 
Maintenance and Use cb Research and Technology 

Development 
Market and Industry Trends 1 
Other 1 

READERSHIP 

[Esuipment Users/Maintenance ) 

Marketers II Managers 

A.6 

Moderate 

cP 
cp 

Equipment 

Other 

Association-Trade 
Standards & Regulations 

Heavy 

<V 
3 

3 
3 

Designers/Researchers 
jt 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Similar to Nihon Reitoh Reiboh Shinbun but with concentration on air 
conditioning and little discussion of refrigeration. Also twice as large a 
circulation • 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Building Equipment Magazine) 
Kenchi ku Setsubi Shi 

PUBLISHER Japan Building Mechanical Engineers Association 
Nihon Kenchi ku Setubi Shi Kyokai 
Kenchi ku Kaikan, 4F 
5-2620 Shiba, Manato-ku, Tokyo 108 

FREQUENCY OF PUBLICATION Monthly 

PRICE 2,000 yen/issue CIRCULATION 

USE OF ENGLISH Full Text Abstract Titles 

TYPE OF PUBLICATION 

Founding 1969 

NA 

Research Journ 1 
Independent-Trade 

Technical Publ. 
Newspaper Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Building equipment and structural 

EMPHASIS IN PUBLICATION Li9ht Moderate Heavx 

Product Announcements 1 ~ ~ Maintenance and Use 0 Research and Technology 2 3 
Development 

<f Market and Industry Trends 1 3 
Other 1 3 

READERSHIP 

Equipment Users/Maintenance Equipment Designers/Researchers 

Marketers Managers Other 

A.9 



JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS . 

Much greater inclusion of structural engineering than 11 Kenchi ku 
Setsubi ... 

Good annual review of important articles in HVAC in the September issue. 

A.lO 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Biru Mentenansu 
(Building Maintenance) 

PUBLISHER Zenko ku Buru Mentenansu Kyokai 
Japan Building Maintenance Association 
Mori Bldg. No. 33 
3-8-21 Toranomon, Minato-ku, Tokyo 105 

FREQUENCY OF PUBLICATION Monthly 

PRICE 6,600 yen/year (incl. postage) CIRCULATION 15,000 Founding 1972 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Full Text Abstract 

Technical Publ. 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Tit 1 es 

[Association-Trade f 
Standards & Regulations 

Building infrastructure such as materials, ducts, insulation, etc. 

EMPHASIS IN PUBLICATION Light Moderate 

Product Announcements 1 
Maintenance and Use 1 
Research and Technology 1 

Development 
Market and Industry Trends 1 
Other Industry News 1 

READERSHIP 

Equipment Designers/Researchers Marketers 

( Managers ) I. Other Building Maintenance 
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• 

JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

The emphasis of this publication is more on the structural features and 
accessories of the building (e.g., ducts, insulation, structural materials, 
plumbing, maintenance eqpt., etc.) and much less on the equipment used to 
condition and operate the building. The types of articles range from very 
short and general clips on the news of the industry to a few rather detailed 
technical articles. For the area of building structural maintenance, this is a 
very good source of information. 

According to the publisher, half of readership palls in the category of 
building manager. Maintenance and equipment users account for about 206 with 
the remainder being equipment designers - 10%, marketers - 10%, building 
owners - 5% and government officials - 5% • 

A.13 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Electric Machinery) 
Denki 

PUBLISHER Japan Electrical Machinery Association 
Nihon Deni Kogyo Kai 
2-4-15 Nagata-cho 
Chiyoda-ku·, Tokyo 100 

FREQUENCY OF PUBLICATION Monthly 

PRICE 500 yen/issue CIRCULATION 6,000 Founding 1948 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Full Text Abstract 

Technical Publ. 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Titles 

Heavy electric machinery such as turbines, generators, and transformers. 
Does have coverage of home appliances. 

EMPHASIS IN PUBLICATION Li9ht Moderate Heavy 

Product Announcements <p cP 
3 

Maintenance and Use 3 
Research and Technology C) 3 

Development 

~ Market and Industry Trends 1 2 
Other 1 2 

READERSHIP 

( Equipment Users/Maintenance) Equipment Designers/Researchers 

Marketers I I Managers I Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Association collects extensive statistics on equipment sales. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Energy Conservation 
Sho Enerugi 

PUBLISHER Energy Conservation Center 
Sho Enerugi Senta 
SVAX Nishi Shinbashi Bldg. 
2-39-3 Nishi Shinbashi, Minato-ku, Tokyo 105 

FREQUENCY OF PUBLICATION Monthly 

PRICE 1,100 yen/issue CIRCULATION 18,000 Founding 1948 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
(Independent-Trade 

Full Text Abstract 

Technical Publ. 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

( Tit 1 es ) NA 

Association-Trade 
Standards & Regulations 

General cases of energy conservation in industry, transportation and 
buildings. 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 ¢ <p Maintenance and Use 1 
Research and Technology 1 Q) 

Development <p Market and Industry Trends 1 3 
Other 1 Q) 

READERSHIP 

Equipment Users/Maintenance [ Equipment Designers/Researchers 

Marketers Managers Other 
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• 

JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

• Very broad coverage in energy conservation. 

• Many issues contain central theme articles. In July the theme was 
Stirling engines. 

• Si nee this center is affi 1 i a ted with MITI, many of the stories center 
on MITI energy conservation projects. 

• The technical detail is usually modest. 

• The publishers of this journal feel that their coverage of industrial 
demonstrations is particularly useful. 

The publishers identify their principal readers as involved in research 
and technology development, 46.1%, and equipment use and maintenance, 32.3%. 
Of the readers, 35.8% are estimated to be energy conservation managers, 32.3% 
in boiler technology, and 11.2% in electronics • 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Equipment and Management) 
Setsubi to Kanri 

PUBLISHER Ohmu-Sha 
3-1 Nishiki-cho, Kanda 
Chiyoda-ku, Tokyo 101 

FREQUENCY OF PUBLICATION Monthly 

PRICE 750 yen/issue CIRCULATION 35,000 Founding 1967 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Full Text Abstract 

Technical Publ. 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Titles 

Association-Trade 
Standards & Regulations 

Both building and factory space conditioning equipment. 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 2 ffi Maintenance and Use 1 ® Research and Technology 1 3 
Development cp Market and Industry Trends 2 0 Other 2 

READERSHIP 

{Eguipment Users/Maintenance] Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

• One of the few general commercial publications in this field. 

• Extensive information on the use of pieces of building equipment, 
often with moderate technical detail. 

• Extensive advertising. 

• Publishers of this magazine note that 57% of the readers are 
equipment users and maintenance personnel. Twelve percent are 
equipment designers and researchers, 18% managers and the remainder 
other readers • 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Heat Pump Technology Center of Japan 
Heto Punpu Gijitsu Kaihatsu Senta 

PUBLISHER Heat Pump Technology Center of Japan 
Heto Punpu Gijitsu Kaihatsu Senta 
2-9-11 Awaji-cho, Kanda 
Chiyoda-ku, Tokyo 101 

FREQUENCY OF PUBLICATION Quarterly 

PRICE Members CIRCULATION Members Founding 1987 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Full Text Abstract 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Heat pumps 

EMPHASIS IN PUBLICATION li9ht Moderate 

Product Announcements <D 
ffi Maintenance and Use 1 

Research and Technology 1 
Development 

CD Market and Industry Trends 2 
Other 1 2 

READERSHIP 

Titles NA 

fAssociation-Trade [ 
Standards & Regufations 

Heavy 

3 
3 
3 

3 
3 

Equipment Users/Maintenance Equipment Designers/Researchers 
·--~ 

Marketers Managers } Other 

A.24 

• 

... 



JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Initial issues focused on association goals and international activities 
coordinated for the lEA. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Heating) 
Danbo 

PUBLISHER Japan Heating Industrial Association 
Nihon Danbo Kiki Kogyo Kai 
Koraku Bldg. 
1-1-8 Koraku, Bunkyo-ku, Tokyo 112 

FREQUENCY OF PUBLICATION Monthly 

PRICE 300 yen/issue CIRCULATION 

USE OF ENGLISH Full Text Abstract 

TYPE OF PUBLICATION 

Founding 1962 

Titles 

Research Journals 
Independent-Trade 

Technical Publications 
Newspaper 

I Assocjatjon-Trade ) 
Standards & Regu I ab ons J 

PRINCIPAL TECHNOLOGIES COVERED 

Building and factory heating 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 ¢ G) 
Maintenance and Use cb 3 
Research and Technology 3 

Development 
G) Market and Industry Trends 1 3 

Other 1 2 3 

READERSHIP 

Equipment Users/Maintenance Equipment Designers/Researchers 

Marketers Managers ) Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Articles are generally short and fairly descriptive. The publisher notes 
that the emphasis is on larger size (e.g. factory) heating equipment. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Heating Piping & Air Conditioning 
Kenchiku Setsubi to Haikan Koji 

PUBLISHER Nihon Kogyo Shuppan 
6-3-26 Hon-Komagome 
Bunkyo-ku, Tokyo 113 

FREQUENCY OF PUBLICATION Monthly 

PRICE 1,200 yen/issue CIRCULATION 24,000 Foundation 1963 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Re rch Journals 
Independent-Trade 

Full Text Abstract 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Piping, piping and ducting systems and controls. 

EMPHASIS IN PUBLICATION Li9ht Moderate 

Product Announcements 1 cp 
Maintenance and Use 1 
Research and Technology 1 0 Development <p Market and Industry Trends 2 
Other 2 

READERSHIP 

Tit 1 es 

Association-Trade 
Standards & Regulations 

Heav:t. 

q, 
cD 

[Equipment Users/Maintenance I 
Marketers Managers 

Equipment Designers/Researchers 

( Other System Des i 9ners 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

As this is one of the few publications that emphasizes p1p1ng in build
ings, this technology area receives a good deal of attention. Coverage is 
otherwise rather broad and includes articles on general building maintenance, 
controls, costing techniques, and systems designs. The sections on air 
conditioning are only moderately strong. 

The largest categories of readership for the magazine are, according to 
the publishers, systems designers, equipment users and maintenance, together 
accounting for 85% of the total. Building owners, managers and public 
officials account for the remainder • 
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TITLE IBEC 

PUBLISHER 

JAPAN HVAC LITERATURE REVIEW 

Institute of Building Energy Conservation 
Jutaku Kenchiku Sho Enerugi Kiko 
Shosui Bldg., 4F 
1-6-19 Akasaka, Minato-ku, Tokyo 107 

FREQUENCY OF PUBLICATION 6/year 

PRICE 8,100 yen/year CIRCULATION Foundation 1980 

USE OF ENGLISH Full Text Abstract Titles 6 
TYPE OF PUBLICATION 

Research Journals Technical Publications 
Independent-Trade Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Building space conditioning equipment and controls. 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements G) 2 0 Maintenance and Use 1 ® Research and Technology 1 
Development cp Market and Industry Trends 2 3 

Other 2 3 

READERSHIP 

!Equipment Users/MaintenanceJ Equipment Designers/Researchers 

Marketers [ Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

• Each issue has a special theme as shown on attached list. 

• The articles typically describe domestic cases and demonstrations and 
summarize international activity. Descriptions are given with 
moderate detail. 

• The emphasis tends to be on systems. 

• Research commissioned by IBEC is also described. 

• A list of the special themes for each issue is attached. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Industrial Machinery} 
Sangyo Gi jutsu 

PUBLISHER Japan Society of Industrial Machinery Manufacturers 
Nihon Sangyo Gijitsu Kogyo Kai 
Kikai Shinko Kaikan 
3-58 Shiba Keen, Minato-ku, Tokyo 105 

FREQUENCY OF PUBLICATION Monthly 

PRICE 700 yen/issue CIRCULATION Members Founding 195-:J 

USE OF ENGLISH Full Text Abstract Titles NA 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Technical Publications 
Newspaper 

I Associ atj on-Trade ] 
l: Standards & Regu 1 at_!~~s_ 

PRINCIPAL TECHNOLOGIES COVERED 

Heavy industrial machinery 

EMPHASIS IN PUBLICATION Li9ht Moderate Heavy 

Product Announcements <D 2 3 
Maintenance and Use 1 ffi 3 
Research and Technology 1 3 

Development 
q:> Market and Industry Trends 1 3 

Other 1 3 

READERSHIP 

I Equipment Users/Maintenance] Equipment Designers/Researchers 

Marketers (Managers I Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

The emphasis is on larger idustrial equipment so HVAC equipment is only 
periodically icluded. Articles are typically short and descriptive rather than 
analytic. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE JARN -Japan Air Conditioning, Heating and Refrigeration News 

PUBLISHER JARN Ltd. 
Hosokawa Bldg. 
1-1-16 Akasaka, Minato-ku, Tokyo 107 

FREQUENCY OF PUBLICATION Monthly 

PRICE $66/year 

USE OF ENGLISH Full Text 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

PRINCIPAL TECHNOLOGIES COVERED 

HVAC 

EMPHASIS IN PUBLICATION 

Product Announcements 
Maintenance and Use 
Research and Technology 

Development 
Market and Industry Trends 
Other 

READERSHIP 

Equipment Users/Maintenance 

r Marketers I Managers 

CIRCULATION 14,058 Founding 1969 

Abstract 

Light Moderate 

ffi 
2 
2 
2 

1 2 
1 2 

Titles NA 

Association-Trade 
Standards & Regulations 

Heavy 

q> 
3 

q> 

Equipment Desig~ers/Researchers 

Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Only periodical describing the Japanese industry that is available in 
English, and consequently, an important weekly for u.s. organizations involved 
with this industry. 

Extensive advertising. 
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JARN 
Japan Air Conditionin&, Heating l Refrieeration News 

'''indow Type Room A/C Shipments 
for Jan.-May Period Drop 2.6% 

Shipments of window type room 
A/Cs for the Jan. to May period of 
1987 numbered 732,339 uniu, down 
2.6% from the same period of 1986 
(prompt report on the Machinery Sta
tistics, Ministry of International Trade 
and Industry). The drop is attributable 
to the massive inventoriu canied over 
from the last &Cason and the export 
slowdown between January and April. 

However, overall ihipments for this 
season are expected to lop last season, 
since the drop at this point of lime 
was smaU, demand is expected to in
crease In summer when demanJ for 
room A/Cs grows most, and exports in 
May also increased sharply to 132,394 
units, up 34.5% over the same month 
of last year. 

Domestic demand for window type 
room A/Cs has remained at about 
350,000 units, accountin& for about 
10% of overall demand. Once they 
were slroflllly characterized as an item 
mainly for the peak summer &Cason. 
Recently, however, models have ap· 
peared that have three functions-cool· 
ing, heating and dehumidifying, and 
also those having those three functions 
plus window fan and exhaust func-

April and May. Available in a wide 
color variation of and comina with a 
duillll using soft lines, demand for 
those models is steadily incrcasin&. 

For the last yeu or two, not merely 
the major home dectric appliance 
manufacturers but also heating appli-

ance manufacturers have entered the 
window type room A/C market and 
theit sales activities wiU arouse addi
tional demand. 

Meanwhile, exports for the Jan. to 
May period dropped 1.7% to 569,904 
unita from the precedina yeu. This is 

Refrigerant Gas Prices Raise 
15-20% from July 

Dalkin Industries, Asahi Glass, 
Duponl·tditsui Auorochemical and 
Showa Denko--t lion ps manufactur
ers-will nise the prices of R-11, 12, 
22 and 113 by I 5-20% on the average 
after 5 years from April 1982. Stress
ing I) the ever-increuiflll cost-puih 
factors, and 2) stagnant market prices, 
they will strongly approach thpse con
cerned to have the new prices accept
ed. Althouah there are large price dif
ferences between regions and selliflll 
stores, the avera&e end price per I k& 

have softened ln some arcaa 01 outleta 
to 700-900 yen/ks. 

On the other hand, the container 
maintenance and mani&Jileot cost is 
steadily increasing, conspicuously 
pre55ifll the profitability. Another 
backaround factor Ues behind the cur
rent price increases. That is the CFC 
problem or llon-ozone problem 
around which there Is growin&lnterna· 
Uonal cooperation towards control of 
flon use. 

FIGURE A.l7. 
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attributable to the 13.2% rise uf CX· 

ports to Saudi Aubia (113,654 units), 
thoush exports to the United Arah 
Emirates increased 33.2% to 59 ,51!5 
units, tho&C to Oman down 28.6% 
(16,657 units), and those to Kuwait 
down 13.1%(32,715 units). 

Depending on the export resulh in 
June and July, we may say that ex· 
ports have recovered. However, in view 
of the fact that production and ship
ments have come to regain the levels 
comparable to last year, exports ue 
expected to top last year. 

mass production and sales. The indus
tries that demand aascs, Jndudin& re· 
frJ&erants, sencraUy bclona has re
mained stable. The only exception is 
the fteld of solvents, and their demand 
for R·ll3 in the main has continued 
to pow at a high rate, since those aas· 
es ha-vc been highly reputed as safe, 
pollution-free cleansers mainly for the 
semi-conductor and preclslon indus
tries. Thus, for the last two years they 
have continued to ihow a two-digit 
arowth, and the manufacturers have 
expanded their production linea. In 
last December, however, R-113 con
trol was announced suddenly at the 
United Nations Environment Project, 
and it Is likely that R·l 13, tosether 
with R-11 and R-12, may be con
trolled internationally. And llae CUI· 



JAPAN HVAC LITERATURE REVIEW 

TITLE Japan Refrigeration and Air Conditioning News 
Nihon Reitoh Reiboh Shimbun 

PUBLISHER Nihon Reitoh Reiboh Shimbun Sha 
Nikkei Higashi Tainza Bldg. 
2-11-7 Tsukiji 
Chuo-ku, Tokyo 104 

FREQUENCY OF PUBLICATION Weekly 

PRICE 15,000 yen/year CIRCULATION 34,000 Founding 1956 

USE OF ENGLISH Full Text Abstract 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Technical Publications 
( Newspaper J 

PRINCIPAL TECHNOLOGIES COVERED 

Air conditioning and refrigeration. 

EMPHASIS IN PUBLICATION Li~ht Moderate 

Product Announcements 1 

cP Maintenance and Use <b Research and Technology 
Development 

<p Market and Industry Trends 1 
Other 1 

READERSHIP 

Titles NA 

Association-Trade 
Standards & Regulations 

Heavy 

<¥ 
3 

3 
3 

(Equipment Users/Maintenance ( Equipment Designers/Researchers 

Marketers Mana~ers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Broader coverage than Kucho Taimusu since this weekly also includes 
refrigeration. However, otherwise generally the same although circulation is 
just over one half that of the Kucho Taimusu • 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Japan Energy and Technology Intelligence 
JETI 

PUBLISHER Sekiyu Bunka Sha 
Kyodo Bldg • 
1-7-30 Hon-cho, Nihonbashi 
Chuo-ku, Tokyo 103 

FREQUENCY OF PUBLICATION Monthly 

PRICE 980/yen CIRCULATION 8,500 Founding 1953 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
~Independent-Trade 

Full Text Abstract 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Titles 

Association-Trade 
Standards & Regulations 

Emphasis is on controls for industrial applications. 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements cp CD 3 
Maintenance and Use 2 0 Research and Technology 2 

Development cp Market and Industry Trends 2 3 
Other 2 3 

READERSHIP 

Equipment Users/Maintenance Equipment Designers/Researchers 

[ Marketers [ Managers Other 

A.47 



JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Controls applicable to HVAC equipment are only periodically included. 

Although the publishers note that the journal emphasizes research and 
technology development, most articles describe demonstrations. 

The publishers extimate their readerships as 30% managers, 
25% marketers, 20% equipment designers and researchers, and 12% 
equipment users and maintenance personnel. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Journal of Japan Air Cleaning Association 
Kuki Seijo 

PUBLISHER Japan Air Cleaning Association 
Nihon Kuki Seijo Kyokai 
1-2-14 Uchi Kanda 
Chiyoda-ku, Tokyo 101 

FREQUENCY OF PUBLICATION Monthly 

PRICE $40/year 
Members 

CIRCULATION 3,000 

USE OF ENGLISH Full Text Abstract Titles 

TYPE OF PUBLICATION 

Founding 1964 

Research Journals 
Independent-Trade 

Technical Publications 
Newspaper 

! Association-Trade] 
Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Ventilation, filtering, detectors. 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 

~ q, Maintenance and Use 1 
Research and Technology 1 

Development cp Market and Industry Trends 2 3 
Other 2 3 

READERSHIP 

I Equipment Users/Maintenance! Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

For an association journal, relatively detailed in discussion of equipment 
use and technological characteristics. Also detailed discussions of equipment 
testing. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Journal of the JSME 
Nihon Kikai Gakkai Shi 

PUBLISHER Japan Society of Mechanical Engineers 
2-4-9 Yoyugi 
Shibuya-ku, Tokyo 151 

FREQUENCY OF PUBLICATION Monthly 

PRICE 1,800 yen/issue CIRCULATION 4,000 Founding 189/ 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Full Text Abstract 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Broad coverage of Mechanical Engineering. 

EMPHASIS IN PUBLICATION Light Moderate 

Product Announcements $ 2 
Maintenance and Use 2 
Research and Technology 2 

Development <p Market and Industry Trends 2 
Other 2 

READERSHIP 

Titles NA 

Association-Trade 
Standards & Regulations 

Heavy 

3 
3 

Q) 
3 
3 

Equipment Users/Maintenance Equipment Designers/Researchers( 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Similar to the u.s. magazine, Mechanical Engineering, but with somewhat 
more emphasis on research. HVAC related articles not included with every 
issue • 

The August issue of each year is particulary useful as it highlights the 
years publications related to HVAC (section 9.3, HVAC) • 
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JAPAN HVAC LITERATURE REVIEW 

TITLE JSME International Journal 

PUBLISHER Japan Society of Mechanical Engineers 
2-4-9 Yoyogi 
Shibuya-ku, Tokyo 151 

FREQUENCY OF PUBLICATION Monthly 

PRICE 2,500 yen/issue CIRCULATION 1,000 Founding 

USE OF ENGLISH I Full Text ( Abstract 

TYPE OF PUBLICATION 

[ Research Journa 1 s 
Independent-Trade 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Fundamental issues in Mechanical Engineering. 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

This all-English journal is a revised version of the old Bulletin of the 
JSME. The new journal contains more articles that are originall drafted in 
English by Japanese researchers • 

Coverage is quite broad, however, with only a few articles that might 
relate to HVAC equipment in each journal. 

This is the only all-English journal available that describes Japanese 
work in fundamental issues of mechanical engineering • 
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JSME 
International 
Journal 
Reviews 

Papers SoiiCI·Mecnanocs. 
Stron1th of MatwoaiS 

Heat Translw, 
Powst, 
Comllustion. 
Thermopnysocal 

Propert .. s 

Vabrataon. 

Control Enl'""''"l· 
En1onoeron1 lot 

lnCiustry 

Vol. 30, No. 265 July 1987 

Finite Element Metnods for lncompressillle Viscous Flow 1009 
Genko YAGAWA and Yuzuru EGUCHI 

Development of Trillolou in Molal Formin& 1018 
Nozomu KAWAI and Kun,.ki DOHDA 

Fati&ue Crack Growth Bellawior Under Cyclic Transient Thormal Stress 1026 
Mautlll'o UEDA. T akaSIII KANO and Atsusllo YOSHITOSHI 

Miaed Mode Fracture Criterion in a Thin SIIHt ol :ZO:Z4·T3 AI-AIIoy 1035 
Tollru TAKAMATSU and Mauhiro ICHIKAWA 

Adhesive Tensile Strenatlls ol Searl and Butt Joints ol Stool Plates 1042 
(Relation BotwHn Adllosiwe Layer Thlcllnos... and Adhoaiwo 
Stronaths ol Joints) 

Ylsuaki SUZUKI 

Stronath Evaluation ol Searl Joints llondod with Adhosl" Rosin 1052 
Hidoki KYOGOKU. Toslloo SUG18AYASHI and Kozo IKEGAMI 

A Study of Injection Moldlna (Analysis of tho Partial Thermal Shrink• 1060 
a&• in Rib Structures) 

Hotoyuki NAKA. Takashi ICHIYANAGI and Kazuoi KENMOCHI 

Acoustic Characteristics of Two Circular CyllnCiers formlna a Cross In 1069 
Uniform Flow (EHoct on Noise Reduction and Flow Around Both 
Cylinders) 

Yukoo TOMITA, Susumu INAGAKI, Sholi SUZUKI and Hisami MURAMATSU 

Interaction Between tho Roflectod Shock Wawo and tho Unsteady Jot In 
a Shock Tullo Experiment (Theoretical Base and Proof tor tho Bohawior 
of a Reflected Shock w .. o) 

Yoshimi ISHII 

1080 

Interfacial lnstallility of Maanetic Fluids in a Rectanaular Container 1086 
Senchi SUDO, Hiroyuko HASHIMOTO and Kazunari KATAGIRI 

Turllulont Wall H01t Transfer in an Asymmetric Confined Jet 1093 
Ken1iro SUZUK~ Masahito TASAKA and Hirornasa OHTSUKA 

Unsteady Natural Convection of Hoat-Goneratina Fluids in a Horizon• 1099 
tal Cylinder 

Kohshi MITACHI and Mutsunoro IGARASHI 

Measurements of Vapor Pressure, Vapor-Liquid Coeaillenco Cur.. 1106 
and Critical Parameters of Refriaerant 152a 

Yukihoro HIGASHI, Masami ASHIZAWA. Yasuo KABATA, 
Toshoaki MAJIMA, Mauhoko UEMATSU and Koocho WATANABE 

A Study on tho Correlation Between Fluctuatina Velocity in a Muffler 1113 
and Air Flow Noise 

Naoya KOJIMA, Yukoharu NAKAMURA and Motokazu FUKUDA 

The Estimation of Modal Parameters Duo to the Chana• of tho Sweet 1121 
Spot lly the Structural Modification of a Tennis Racket 

Jae·Eun1 OH, Ho PARK, Yu-Yub LEE and Sun1·Ha YUM 

A Control Method of the Maneuverability of an Autonomous Pipeline 1129 
Di•anostic Robot 

Hidemo HOSOKAI and Tosllio FUKUDA 

A Study on tho Effect of Tooth Fatiauo on tho Dynamic Performance of 1136 
a Gear Pair (In the Cue of Nitrided Aluminium Chromoum Molybcl .. 
num Stool Gears) 

Akira YOSHIDA. Komei FUJITA, Kiichi MIYANISHI, 
Osamu TORII, Youocho FUJITA and Daojiro KONISHI 

FIGURE A.22. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE KUEI 

PUBLISHER Air Conditioning & Plumbing Contractors Association of Japan 
Nihon Kucho Eisei Kojigyo Kyokai 
2-2-7 Shin tomoi 
Chuo-ku, Tokyo 104 

FREQUENCY OF PUBLICATION Monthly 

PRICE CIRCULATION Founding 

USE OF ENGLISH Full Text Abstract Titles NA 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Technical Publications 
Newspaper 

I Association-Trade I 
Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Air conditioning and plumbing 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 2 3 
Maintenance and Use 1 2 3 
Research and Technology 1 2 3 

Development 
Market and Industry Trends 1 2 3 
Other 1 2 3 

READERSHIP 

! Equipment Users/Maintenance! Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 
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JAPAN HVAC LITERATURE REVIEW 

TITLE The Magazine of Building Equipment 
BE Kenchiku Setsubi 

PUBLISHER Building Equipment Association 
Kenchiku Setsubi Soya Kyokai 
Mimatsu Bldg. 
4-14-2 Hon-cho, nihonbashi, Chue-ku·, Tokyo 103 

FREQUENCY OF PUBLICATION Monthly 

PRICE 1,000 yen/issue CIRCULATION 

USE OF ENGLISH Full Text Abstract 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Founding 1955 

Titles 

Association-Trade I 
Standards & Regulations 

Building space conditioning equipment and controls. 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 <Y ¢ Maintenance and Use 1 2 
Research and Technology 1 0 Development cp Market and Industry Trends 2 3 
Other 2 3 

READERSHIP 

Eguiement Users/Maintenance Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Emphasis on the use of building equipment to improve performance and use 
of automated controls. Not a heavy emphasis on construction or equipment 
development. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Maintenance) 
Meintenansu 

PUBLISHER Scientific Publications (Gijitsu Hyoron Sha) 
1 Ni ban-cho 
Chiyoda-ku, Tokyo 102 

FREQUENCY OF PUBLICATION Monthly 

PRICE 680 yen/issue CIRCULATION 30,000 

USE OF ENGLISH Full Text Abstract Titles 

TYPE OF PUBLICATION 

Founding 1980 

Research Journals 
I Independent-Trade 

Technical Publications 
Newspaper 

Association-Trade 
Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Industrial machinery 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 

~ ¢ Maintenance and Use 1 
Research and Technology 1 

Development cp Market and Industry Trends 2 3 
Other 2 3 

READERSHIP 

Equipment Users/Maintenance Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Publishers of this journal estimate that 80% of their readership is 
composed of equipment users and maintenance personnel. 

• The technical coverage in this magazine is very broad, ranging from small 

• 

valves to large idustrial components. Very good technical detail, but HVAC 
only periodically appears • 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Nikki Ren Geppo 

PUBLISHER The Japan Machinery Federation 
Nihon Kikai Kogyo Rengokai 
Kikaf Shinko Kaikan 
3-5-8 Shiba Koen, Minato-ku, Tokyo 105 

FREQUENCY OF PUBLICATION Monthly 

PRICE 500 yen/issue CIRCULATION 

USE OF ENGLISH Full Text Abstract 

TYPE OF PUBLICATION 

Founding 1967 

Titles 

Research Journals 
Independent-Trade 

Technical Publications 
Newspaper 

[Association-Trade ] 
Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Emphasis on idustrial machinery. 

EMPHASIS IN PUBLICATION Li 9ht Moderate Heavy 

Product Announcements <p cp 3 
Maintenance and Use 3 
Research and Technology Q) 3 

Development cv Market and Industry Trends 1 3 
Other 1 2 3 

READERSHIP 

Equipment Users/Maintenance [ Equipment Designers/Researchers 

Marketers Managers ] Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

This is the monthly publication of the largest machinery federation in 
Japan. Many of the HVAC associations are members of this federation, however 
the focus of the federation is on industrial machinery. Technical detail in 
articles is generaly modest. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Proceedings of the Symposium of the Japan Refrigeration Association 
Nihon Reitoh Kyokai Gakujitsu Koen Ronbunshu 

PUBLISHER Japanese Association of Refrigeration 
Nihon Reitoh Kyokai 
San-ei Bldg. 
8 San-ei-cho, Shinjuku-ku, Tokyo 160 

FREQUENCY OF PUBLICATION Annual 

PRICE 2,750 yen/issue CIRCULATION 

USE OF ENGLISH Full Text Abstract 

TYPE OF PUBLICATION 

Research Journals Technical Publications 

Founding 

Titles 0 
Association-Trade 

1974 

Independent-Trade Newspaper Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Refrigeration 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements G) ¢ 3 
Maintenance and Use 1 cb Research and Technology 1 

Development G) Market and Industry Trends 2 3 
Other 1 2 3 

READERSHIP 

[Equipment Users/Maintenance! Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Proceedings of the Symposium of the Society of Heating, Air 
Conditioning and Sanitary Engineers of Japan 
Kuki Chowa Eisei Gakkai Gakujitsu Koenkai Koen Ronbunshu 

PUBLISHER The Society of Heating, Air Conditioning and Sanitary 
Engineers of Japan 

Kuki Chowa Eisei Gakkai 
1-8-1 Kita Shinjuku, Shinjuku-ku, Tokyo 160 

FREQUENCY OF PUBLICATION Annual 

PRICE 8,000 yen CIRCULATION Members 

USE OF ENGLISH Full Text Abstract Titles 

TYPE OF PUBLICATION 

Founding 1977 

Research Journals I 
Independent-Trade 

Technical Publications 
Newspaper 

Association-Trade 
Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Building heating, air conditioning and sanitary engineering. 

-------------------------------------------------------------------
EMPHASIS IN PUBLICATION Light Moderate Heav~ 

Product Announcements (!) 
Maintenance and Use 1 
Research and Technology 1 

Development ~ 
Market and Industry Trends \!) 

<P 
3 

G 
2 3 

Other 1 2 3 

READERSHIP 

I Equipment Users/Maintenance! Equipment Designers/Research~ 
Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Refrigeration 
Reitoh 

PUBLISHER Japan Association of Refrigeration 
Nihon Reitoh Kyokai 
San-ei Bldg. 
8 San-ei-cho, Shinjuku-ku, Tokyo 160 

FREQUENCY OF PUBLICATION Monthly 

PRICE 1,200 yen/issue CIRCULATION 7,000 Founding 1951 

USE OF ENGLISH Full Text Abstract l 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

[ Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Refrigeration 

EMPHASIS IN PUBLICATION Light Moderate 

Product Announcements 1 cp Maintenance and Use 1 
Research and Technology 1 ® Development 

G) Market and Industry Trends 2 
Other 1 2 

READERSHIP 

Titles NA 

Association-Trade 
Standards & Regulations 

Heavy 

¢ 
3 
3 

(Equipment Users/Maintenance] Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Each year, four or five issues revolve around special themes. 

Articles describe the use of equipment or techniques and are 
generally detailed. There are typically 10-15 such articles per 
issue. 

The publishers of this journal note that 60% of the readership is 
composed of equipment designers and researchers. Fifteen percent are 
equipment users and maintenance personnel, 10% university-related, 
and 15% others. 

This association has an information exchange agreement with the Air 
Conditioning and Refrigeration Institute (ARI) in the United States. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Refrigeration and Air Conditioning) 
Rei toh to Kucho 

PUBLISHER Japan Refrigeration and Air Conditioning Industry Association 
Nihon Reitoh Kucho Kugyo Kai 
Kikai Shinko Kaikan 
3-5-8 Shiba Koen, Minato-ku, Tokyo 105 

FREQUENCY OF PUBLICATION Monthly 

PRICE 6,500 yen/year CIRCULATION Members Founding 1960 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Full Text Abstract 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVER.ED 

Refrigeration and air conditioning. 

Titles 

l Association-Trade I 
Standards & Regulations 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements G) 
<P 

3 
Maintenance and Use 1 3 
Research and Technology 0 3 

Development 
G) Market and Industry Trends 1 Q) Other Industry News 1 3 

READERSHIP 

[Equipment Users/Maintenance/ Equipment Designers/Researchers 

l Marketers I Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Contains a monthly summary of industry related articles that are gleaned 
from a variety of publications, and a summary of developments overseas 
(primarily from ASHRAE activities). 
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JAPAN HVAC LITERATURE REVIEW 

TITLE (Refrigeration and Air Conditioning Equipment) 
Reitoh Kucho Setsubi 

PUBLISHER Japan Association of Refrigeration and Air Conditioning 
Contractors 

Nihon Reitoh Kucho Setsubi Kogyo Rengo Kai 
Kyobashi-Mitsubishi Bldg. 
1-7-3 Ginza, Chuo-ku, Tokyo 104 

FREQUENCY OF PUBLICATION Monthly 

PRICE 1,000 yen/issue CIRCULATION 4,000 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
Independent-Trade 

Full Text Abstract 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Air conditioning and refrigeration. 

Titles 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements 1 

~ 
3 

Maintenance and Use <b 3 
Research and Technology 3 

Development 

ffi Market and Industry Trends 1 3 
Other Industr~ News 1 3 

READERSHIP 

Founding 1975 

1ons ] 

I Equipment Users/MaintenanceJ Equipment Designers/Researchers 

Marketers I Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

Contains brief summaries of developments around the world. The lOth 
Anniversary issue in November of 1986 contains extensive discussion of the 
industry. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Sonet Systems 

PUBLISHER Solar Systems Institute, Inc. 
Sovashisutemu Kenkyujo 
2-2-15 Hamamatsu-cho 
Minatu-ku, Tokyo 105 

FREQUENCY OF PUBLICATION Quarterly 

PRICE 8,000 yen/year CIRCULATION 5,000 Founding 1977 

USE OF ENGLISH 

TYPE OF PUBLICATION 

Research Journals 
[Independent-Trade 

Full Text Abstract 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Titles 

Association-Trade 
Standards & Regulations 

Application of solar energy, photovoltaic and thermal. 

EMPHASIS IN PUBLICATION Li9ht Moderate Heavy 

Product Announcements 1 

ffi 
0 

Maintenance and Use 1 3 
Research and Technology 1 3 

Development 

~ Market and Industry Trends 1 3 
Other Industry News 1 3 

READERSHIP 

Equipment Users/Maintenance [ Equipment Designers/Researchers 

Marketers [ Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

The journal covers all applications of solar energy, but does have quite a 
few articles descsribing applications to buildings. Examples include solar 
heat pumps, cogeneration, floor heating and phase change material for energy 
storage. 

The publishers estimate the following readership: 30% system designers, 
30% managers, 20% equipment designers and researchers, and 20% other. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Transactions of the Japanese Association of Refrigeration 
Nihon Reitoh Kyokai Renbunshu 

PUBLISHER Japanese Association of Refrigeration 
Nihon Reitoh Kyokai 
San-ei Bldg. 
8 San-ei-cho, Shinjuku-ku, Tokyo 160 

FREQUENCY OF PUBLICATION Quarterly 

PRICE 3,500 yen/issue CIRCULATION 

USE OF ENGLISH Full Text Abstract 

TYPE OF PUBLICATION 

Titles 

Founding 

NA 

[Research Journals Technical Publications Association-Trade 

1983 

Independent-Trade Newspaper Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Refrigeration 

EMPHASIS IN PUBLICATION Light Moderate Heavy 

Product Announcements G) 
~ 

3 
Maintenance and Use 1 3 
Research and Technology 1 Q) 

Development cp Market and Industry Trends 2 3 
Other 2 3 

READERSHIP 

Equipment Users/Maintenance Equipment Desi~ners/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

A refereed technical journal. The only other in this field is published 
by the Society of Heating, Air Conditioning, and Sanitary Engineering. 

Strong industry, national laboratory and university participation. 

Possibly the most academic journal in the field with half of the 
submissions from university groups and half from companies and independent 
research houses • 
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TRANSACTIONS OF THE JAPANESE 

ASSOCIATION OF REFRIGERATION 

Vol • .t, No.1 (1987) 

CONTENTS 

I Rewiew Attdell 
8Artificial Permafrost and the Application to the Low Temperature Storage for Foudstuifs 

---by KimitoO!hi RYOKAI and Maumi FUKUDA 

81\lechanisms of Freezing lnjuly in Ct:llular Le\·el ---by Seizo FUJIKAWA 11 

I P-.aers I 
8Theoretical Consideration on the Characteristics and the Performance Evaluation for 

a Heat Pump Cycle of Non·azeotropic Refrigerant Mixtures 

---by Tt!tsu FUJII. Shigeru KOYAMA and Akio MIYARA 27 

aPipina Effects on the Heat Transier Characteristics of an Evacuated Tubular Solar 

Collector ---b~· Akio SAITO and Nobuyuki MIYAZAWA 35 

aPressure Drop and Heat Transfer of Water Flowing Sheii·Side of :.\lultitube Heat 

Exchangers ---by Yukio OHASHI and Kenichi HASHIZUME 45 

aFtow Pattern and Heat Transfer of Evaporating Two·l'hase Flow in Horizontal Tube 

Bundles ---by Norimitsu ABE and Kenichi HASHIZUME 55 

aU~~~~teady Stored Heat Behavior in Buildinl( Frame of Reinforced Concrete Structure 

Type Cold Storage 

---by Tomohiro ~OMURA. Yuji MURAKAMI and !\lotoyuki UCHIKA\\'A 63 

Japanese Association of Refrigeration 
San-ei Bldg., 8 San-e•-cho, Sh•n1uku-ku, Tokyo. 160 Japan 

Telephone: (03) 359-5231 Cable : "REITOJAR, TOKYO" 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Transactions of the JSME, Series B 
Nihon Kikai Gakkai Ronbunshu (Series B) 

PUBLISHER Japan Society of Mechanical Engineers 
2-4-9 Yoyogi 
Shibuya-ku, Tokyo 151 

FREQUENCY OF PUBLICATION Monthly 

PRICE 5,000 yen/issue CIRCULATION 2,000 Founding ? 

USE OF ENGLISH 

TYPE OF PUBLICATION 

( Research Journa 1 s 
Independent-Trade 

Full Text Abstract 

Technical Publications 
Newspaper 

PRINCIPAL TECHNOLOGIES COVERED 

Heat transfer, combustion; thermohydraulics. 

EMPHASIS IN PUBLICATION Light Moderate 

Product Announcements ffi 2 
Maintenance and Use 2 
Research and Technology 1 2 

Development 
(!) Market and Industry Trends 2 

Other 1 2 

READERSHIP 

Titles NA 

Association-Trade 
Standards & Regulations 

Heavy 

3 
3 

Q) 
3 
3 

Equipment Users/Maintenance Equipment Designers/Researchers 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd} 

UNIQUE FEATURES AND COMMENTS 

Articles typically describe fundamental research. Generally 
considered the most prestigious research journal in the field. 

Typically more than 25 articles per issue, but only a few related to 
HVAC equipment. 

Selected articles are translated and published in the JSME 
International Journal with an eight-month lag. 
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JAPAN HVAC LITERATURE REVIEW 

TITLE Transactions of the Society of Heating, Air Conditioning and 
Sanitary Engineers of Japan 
Kuki Chowa Eisei Kogaku Gakkai Renbunshu 

PUBLISHER The Society of Heating, Air Conditioning and Sanitary 
Engineers of Japan 

Kuki Chowa Eisei Kogaku Gakkai 
1-8-1 Kita-Shinjuku, Shinjuku-ku, Tokyo 160 

FREQUENCY OF PUBLICATION 3/year 

PRICE 2,000 yen/issue CIRCULATION Founding 

USE OF ENGLISH Full Text Abstract Titles NA 

TYPE OF PUBLICATION 

l Rgsearch Journals Technical Publications Association-Trade 

1976 

Independent-Trade Newspaper Standards & Regulations 

PRINCIPAL TECHNOLOGIES COVERED 

Building heating, air conditioning and sanitary engineering. 

EMPHASIS IN PUBLICATION Li9ht Moderate Heavy 

Product Announcements $ 2 3 
Maintenance and Use 2 3 
Research and Technology 2 Q) 

Development 
CD Market and Industry Trends 2 3 

Other 1 2 3 

READERSHIP 

Equipment Users/Maintenance r Equipment Designers/Researchers I . 

Marketers Managers Other 
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JAPAN HVAC LITERATURE REVIEW (contd) 

UNIQUE FEATURES AND COMMENTS 

A refereed technical journal. The only other in this field is published 
by the Japan Association of Refrigeration. 

Occasionally, complete articles in English. 
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TRANSACTIONS OF THE SOCIETY OF HEATING, 

AIR-CONDITIONING AND SANITARY 

ENGINEERS OF JAPAN 
No. 34 

CONTENTS 

Radiative Heat Transfer Coefficient in Heated Room 
Part 2--Approximate Method for Estimation of Mean Radiative 

Heat Tran•ier Coefficient 

Jun., 1987 

······by Minoru MIZUNO. Kazuo H050NO. Hiroyuki I~W~AW4 ud Kazuo N41-rv 1 

A Study on the Structure of Water DemaAd In Bulldlnp 
Part -l--£stimate of Water Demand based on the Properties of Hoapitals and Clinics 

······by Saburo MU114UW4, Akihiko I1o and Kuniaki T4N4D 11 

Investigation on Energy Consumption of Office Buildinp in Nagoya 
······by Kazunobu ~ and Nobuo N41W14U 23 

Thermal Boundary Layer in tha Corner of Two Vertical Rliht•aniled Wall 
in Laminar Free Convection 

······by Haruhisa Y411UGUCIU, Yoshikazu N4E4n and Hiroo K..wuT.uBI 35 

Study on th~ Cavitation Flow in a Right-angled Conduent l'ipe 
······by Takashi W 4T4N4U and Masaharu IUNEKO 45 

Hybrid Simulation of a Ventilation System baaed on Natural Convection 
Part 1-Proposal of Hybrid Simuiation Procesa and Attempt with Flat Roof Model 

with Four Vertical Walls (in English) 
······by Roya T.oll•a.t, Yasuyuki M1T4G4W4, Ken' ichi Klwvu and Tatsuaki T .. :un 51 

Hybrid Simulation of a Ventilation System basd on Natural Convection 
Part 2--Experiment with a Sloped Roof Model and Estimation 

of Ventilation Rate (in English) 
······by Roya T .. " ... '· Yasuyuki MIT4G4W4, Ken' ichi Klwvu and Tatsuaki T4N4JU. 61 

Heat Conduction Analysis in Fin while Surrounding Air Temperature Chan11es Cyclically 
······by Osamu OlWUEl and Hiroaki K..w•• 11 

Aerodyn01mic Characteri:uics of Punchin~r-metal 
······bY Makoto hru.., Hisayoshi K..uo, Yoshiki FuJIW4U, 

Yoshinobu H..anw4 and Toshio Kow..TSU 81 

Natural Ventilation of Wall Air Cavity for Solar Heat Gain Reduction 
Part 3--Behavior of Cavity Wall Models exposed to Weather . 

······by Terunori K..uon., Hisashi M1zoouclll and Hiroshi Howl\&4 91 

Thermal Stora~re Performance of a Submer11ed Weir-type Water Tank 
for the Case of the Step Input of Cold Water 

······by Osamu MlnT•n, Hiroyuki T..c111UN4 and Naoyuki N4GUUCIU 101 

The Society of Heating-, Air-Conditioning

and Sanitary Eng-ineers of Japan 

1-8-1, Kitashinjuku, Shinjuku-ku, 
Tokyo, Japan 
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APPENDIX B 

SAMPLE QUESTIONNAIRE 





July 16, 1987 

Dear Sir: 

()Battelle 
Pacific Northwest Laboratories 
Office ofT echnology Planning 01nd Analysis 
2030 M Street, N.W. 
Washington, DC 20036 
Telephone (202) 785-3400 

On behalf of the United States Department of Energy, I aa conducting a survey 
of the Japanese literature in the heating, ventilation and air conditioning 
(HVAC) industry. The purpose of this survey is to better infora U.S. 
organizations about the breadth of publications that exist in Japan. To 
accomplish this study, I would appreciate your takinc the time to consider the 
enclosed questionnaire. ln addition, I would very much appreciate receiving a 
copy of each of your publications for review. 

A self-addressed envelope has been enclosed for your convenience. As I will 
only be in Tokyo through August, I would appreciate your reply by August 5, 
1987. 

Thank you. 

~~*~*~~m•~=~~s~~$~~~*~· 
a~. 7~Y~~•~A~. B*~~~m••~M~~m~~~-~~no~~ 

"' ;t; ~. = ~ill~~ E1 09lt. it. DlUIJ i1HI :fr J1 ~ S ~1 ~ m Iii tJ Cl.HI fl i . 7 ~ tJ :b ~ ~ Hl h. 
fl~~ ~ = c!: -e~. 

·::n! * V'C li .. S-=FB:t:~ n'f.il~OJ 7 !I?"-~ WI~ l: ~S .11~ ~ "' * ~ J:? SIM "' 
"'!:~*~· ;tt:. 1tlllHiOJillJi~~-~~Al:. -ft!S~lttii~SIIl.'~t:<.fJt; 
*~· 

~mmOJ~~~~~~~*~~-e. ~-~~*=ctl:~•h.~#t;*~ffi. s~sa 
lt 1! h.. ~ l!!l ~ ~ S ~ lJ"F ~ ~' * -r J; ? S WI"' Jf1 ~ ..1: ~"f * T. 

Sincerely, 

Gerald Hane 
Research Engineer 

FIGURE B.l. 
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1. Publication Title 
liUi*"OH!UI 

JAPAN~SE HVAC PUBLICATION QUESTIONNAIRE 

2. Frequency of Publication 
J!fftlll 

3. Price 

~-4. Circulation 
E'IPJI: 

5. Can anyone subscribe to the publication or is distribution li•ited? If it 
is li•ited, what qualifications are required to subscribe? 
=0~~·tt~~E~~T~. ~0-*tt. -~-~~~T~. 

6. Please evaluate the e•phasis of the publication in the following areas • 
.1)1. ""F 0 JJ( 6 &:: Ill (., -c .:: 0) ~ J:i • i: :Jl{ll (., ~ ""F ~ "\ • 

Frequency •• 
Infrequently Occasionally Every Issue 

~ * 'J l' .a ~ t1. ~ "\ IL?4'tl8~tl..Q ffli•a~no 
a. New Product Announcement 

••.w.0fti'< 1 2 3 
b. Product Description 

•a0a11JJ 1 2 3 
c. Research and Development 

tllllllftc!::fi}'C 1 2 3 
d. Maintenance 

iliHI 1 2 3 
e. Manace•ent 

-~ 1 2 3 
f. Market Trends 

•ifj • 0 • (li] 1 2 3 
g. Others (1) 

~ C1)i* (Au;OtJ ~) 

----------- 1 2 3 
h. Others (2) 

-f'C1)it (A~Otl ~) 

----------- 1 2 3 

-1-

FIGURE B.l. (contd) 
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• 

Emphasis in Publication 
:*!.1111 

Light Moderate Heavy 
Jj\ !fa -)\. 

a. New Product Announce•ent 
Jill&\0ft~ 1 2 3 

b. Product Description 
.&\Q.)JIPJJ 1 2 3 

c. Research and Developaent 
ttWIIIftl::.if" 1 2 3 

d. Maintenance 
iliUJ 1 2 3 

e. Manage~~ent 
YJI 1 2 3 

f. Market Trends 
itiJA0Miiil 1 2 3 

g. Others (1) 
-t-OJi* (A~Dtl&:) 

----------- 1 2 3 
h. Others (2) 

.."f'0i* (A~6t1&:) 

----------- 1 2 3 

7. What is the approxiaate coaposition of your readership? 
ll:t-0•• &: "::> "'"(. 

a. Equipaent Users/Maintenance 
iti II JJUi at fi JU :1' ~ 11 tl :f' • 

Percentage 
~ ~ Q) {if J'C- -e :1 t- ( " ) 

. . . . -------" 
b. Equipaent Designers/Researchers 

1if4at•Jt4J-~fi~4t • • • • • -----" 
c. Managers 

911:11' . . . . . -----" 
d. Marketers 

t:l:f' .... -----" e. Others (1) 
-t- 0 it!l ( A f.t> I)(J &: ) 

. . . . . --------" 
f. Others (2) 

.."f'0i* (A~~&:.) 

• • • • • ________ % 

-2-

FIGURE B.l. {contd) 
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8. Are there other special characteristics of the publication that you would 
like to describe? What distinguishes this publication fro• other si•ilar 
publications? 

J;J.l: (1) ~ &:. • .: (1) .t. J:i - (1) r.i 1!. &:. "":> 1.\ "C • fri tJ' tfi ~ &J * I,., t: i?l J;J. ""'F &:. tl .A I,., "C 
""F ~ ~'. fJIJ ;t ';L fl! (1) ~ Jl&- ~ .LtA: .0 ~. .: d.>~ Ji.O)Mflltfri"l!T tl'. 

Thank you for your participation. 
=-a.tJ:fi•?=-~"'* (.,t=. 

-3-
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APPENDIX C 

EXAMPLES OF DATA PUBLISHED BY JRAIA IN THE HVAC&R DATABOOK 





The Japan Re£rigeration and Air Conditioning 
Industry Association (JRAIA) 
Kikai Shinko Bldg, 201, 5-8, Shibakoen 3-Choae, Minato-ku, Tokyo 105 Japan 

Refrigeration and Air-Conditionin& Equipaent 
(October, 1986 - June, 1987) 

. Doaestic Shipaents 
Nuaber 

I tea of 
Units 

Autoaotive Air Conditioners 3,125,458 
Air Conditioners(household type) 3,022,1221 

Cooling only type 1,385,834 
Heat pu11p Type 1,635,288 

Air Conditioners(Coamercial type) 437,111 
Cooling only type 112,438 
Heat pump Type 324,673 

Roo• fan-coil units I 232,391 I 
Central Station Air Handling Units I 12,227 
Coaaercial Refrigerated Cabinets 341,879 

Self-contained type 278,319 
Low temperature type 115,194 I 

Mediua temperature type 145,950 
Child vater type 17,175 

Remote Condensing Type 63,560 
Low temperature type 5,584 
Medium temperature type 57,976 

Condensing units 131,950 I 
Hermetic type 96,763 
Semi hermetic type 33,691 
Open type 1,496 

II • Export Shipments 
Auto11otive Air Conditioners 2,062,390 I 

Air Conditioners(household type) 996,726 
Air Conditioners(Comaercial type) 69,134 

Date : August, 1987 

S Chc. 
fro• 
1986 
105.8 
102.1 
104.7 
100.0 
104.9 
98.1 

107.4 
99.0 

100.5 
101.5 
102.0 
96.6 

106.3 
104.3 
99.0 

106.4 
99.0 
95.5 
94.4 

100.9 
64.2 

95.5 
90.2 
94.9 

3i(This survey is based on the data gathered by the aeabers of the JRAIA. 

FIGURE C.1. Source: Japan Refrigeration and Air Conditioning Industry 
Association. 1987. HVAC&R Databook, 1987. 
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THE INDUSTRY STATISTICS 
Refrigeration and Air Conditioning Equipment as Seen in Graphs (1978-1985) 

Shipments of Refrigeration and Air Conditioning Equipment 
c:;:, Total 

2000 
~ Compres5Cls tor refngl!fatlon and air conditioning equipment:.--------

·:.:! Air conditioning equ,pment 

~ Refrigllfat•on equipment 
17501-------------------------------------------------------------------4~~---------------------

1500~--------------------

77 78 79 80 81 

Shipment of Air Conditioning Equipment 
:J Automottve air conditioners 

Z: Small-s1zad air conditioners 

82 

1fli. Madium and large tonnage air conditiOners 

83 

~:: Central station air conditioning equipment -----f 

77 78 79 80 81 82 83 84 

FIGURE C.l. (contd) 
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Shipments of Central Station Air conditioning Equipment 
"< Fan-cool unots 

~~ Central statoon air handling units 

:·: Reciprocating and rotary screw watet-<:hillers 

100 'l//1 Absorption water-<:h1llers 

77 78 79 80 81 82 83 

Shipments of Refrigerating Equipment 

·:~:: Mobile refrigeration units 

~ Automatic commercial ice-makets. water coolers 

:;:: Commercial refrigerated cabinets 

%; Refrigeration units for prefabricated 

:::: Refrigerant condensing unite 

77 78 79 80 81 82 83 

84 

84 

FIGURE C.l. (contd) 
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Exports of Refrigeration and Air Corditioning Equipment 

::~Gas compressors 

~ Air conditioners 

:.!:~ Other equipment 
300~----------------------------------~ 

77 78 79 80 81 82 83 

FIGURE C.l. (contd) 
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No. of 
Copies 

OFF SITE 

J. Ryan 
U.S. Department of Energy, 

CE-132 
Building Energy Conversion 

Equipment Branch 
Forrestal Building, GF-217 
1000 Independence Avenue 
Washington, DC 20585 

T. Statt 
U.S. Department of Energy, 

CE-132 
Building Energy Conversion 

Equipment Branch 
Forrestal Building, GF-217 
1000 Independence Avenue 
Washington, DC 20585 

T. Kapus 
U.S. Department of Energy, 

CE-132 
Building Energy Conversion 

Equipment Branch 
Forrestal Building, GF-217 
1000 Independence Avenue 
Washington, DC 20585 

R. Samuels 
MIT/Japan Science and 

Technology Program 
Room E53-457 
Massachusetts Institute of 

Technology 
50 Memorial Drive 
Cambridge, MA 02139 

D I STR I BUTI ON 

No. of 
Copies 

OFF SITE 
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Sloan School of Management 
Massachusetts Institute of 

Technology 
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