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Glass Industry in Japan BEGR T

The glass industry in Japan is usually divided into flat plass industry, glass
products industry, glass fiber industry, new glass industry.

Flat Glass Industry

As its name implies, the flat glass industry manufactures flat glass . ‘The basic
products in this field consist of shect glass, figured glass, float glass, polished plate
glass and so on. :

However, newly developed sophisticated products such as laminated glass,
tempered glass, sealed insulating glass, heat reflecting glass and high quality mirrors
recently have been introduced in succession. These products reflect changes in life
styles as well as stronger demands by society for increased safety and energy
conservation.

At the infant stage of industrialization, the flat glass industry developed as a parl
of the glass industry but did not possess any special characteristics. In the 20th
century, however, a series of technological innovations transformed the flat glass
industry requiring a high level of technology. The flat glass industry today consists of
only a small number of gigantic groups operating all over the world.

Since the users of flat glass are so diverse, there is a constant demand for different
product types, thicknesses and sizes, so the industry is always hard pressed fo create
new products to meet changing requirements. To this end, efforts are constantly being
made to develop new technologies as well as streamline the distribution sysiem.
Through these endeavors the industry is enhancing its standing as a principal partner
of other industries, especially the construction and automotive industdies.

(Glass Products Industry

This industry marufactures a wide variety of different glass products, including
glass containers such as bottles, glass for electrical use in light bulbs and electrical
tubes, optical glass like lenses, physicochemical glass like flasks, craft glass like
tableware and flower vases and so on. The major products in this field are glass
containers , glass for electrical use and glass ware. The products in this field were
made by hand through the end of the 19th century. At the beginning of the 19th
century, an automatic continuous production system was developed in the glass
container industry and in some parts of the glass industry for electrical use, which
pushed these industries up jnto large-scale operations.

With the advanced technology found in modern optical instruments, for examples,
it has become necessary 1o create new kinds of glass with properties superior to those
of the glass used heretofore. The growth of the optical glass field has greatly
promoted the rtesearch work done on the physical qualities of glass and the
development of improved glass varietics.

One salient feature of the glass products indusiry is that while traditional glass
craft work and modemn technology exist side by side, each is pursuing its own path
toward new horizons.

Grlass Fiber Industry
 Glass fibers are classified as either continuous or short fibers with various
applications developed for each type. A typical application of continuous fibers is to
reinforce plastic(as glass fiber reinforced plastic)where as short fibers are used mainly



as thermal and acoustical insulation and for strengthening cement (as glass fiber
reinforced cement). :

Glass fiber production as it is today did not begin until the 1950’s, but the recent
demand for both kinds of glass fibers has increased at a phenomenal pace. Glass
fiber products used in construction in particular, are extremely helpful in conserving
energy, so their development is progressing in leaps and bounds. In addition, some
kind of continuous fibers is used as materials for the components of printed circuit on
which IC or LSI is integrated.

The glass fiber industry can be expected to continue to open up new fields to
meet the needs of future generations. In this respect, it is particularly unique among
all the sectors of the glass industry.

New Glass Industry

Glass materials have recently developed their applications into the field of
advanced technology with numerous items such as optical fibers for
telecommunications and photomask substances for IC, holding an important positions
as the basic materials in this indusirial sector. And now they are entering the
limelight as the new type of glass materials(NEW GLASS) S

In view of the industrial development, the new glass industry is just at the
threshold of growth period following its infant stage; however, it can be forecast that
the new glass indusiry will have grown up to two trillion-yen industry in 2000 .
Thus the glass industry is changing from the equipment intensive indusiry to the
technology intensive, i.e. high technology industry, which is demanded to grow up
from now on.



NOx Control Technology for Fixed Sources
— Harmony between Scientific Technology and the Global Environment —

Osaka National Research Institute (ONRI) Moriya SUZUKI
. Introduction

Most nitrogen oxides discharged from general combustion devices are NO and NO,—more
commonly known as NOx. Man-made NOx sources include fixed sources (facilitics regulated
under the law) and moveable sources (automobiles and aircraft, etc.), in addition to a host of
smaller sources (cooking and heating facilities, etc.).

‘Technology for reducing the NOx emitted from fixed sources has been developed mainly for
boilers as a result of the strengthening and broadening of the provisions of the Air Pollution
Control Law. Recently, incredible progress has been made in the field of combustion control
technology, which reduces the production of NOx, and the effectiveness of denitration
equipment, which removes NOx {rom exhaust gases, has been increased. The number of
facilities in which such equipment has been installed is increasing.

NOx reduction technology for fixed sources can be divided roughly into two categories—
technology for improving combustion, and technology for improving denitration. As the
application of denitration equipment in small to medium-sized combustion devices, which
account for the majority of fixed NOx discharges, is thought to be difficult due to financial and
space-related considerations, efforts have concentrated instead on the development of
combustion technology.

Today we will concentrate on technology for controlling the production of NOx, covering the
basic principles of NOx control, an outline of past and present control technology, and recent
trends in research and development.

2. An Outline of NOx Production and Decomposition Mechanisms

Of the NOx discharged from ordinary combustion equipment, such as boilers etc., only a small
percentage is released as NO,—certainly no more than 10%—while the rest is released as NO.
With the exception of special cases, NOx released as a result of the combustion of fuel is

produced in the following two ways.

(1) Nitrogen and oxygen coniained in the air reacts to the high temperatures accompanying
combustion and turns into NOx, which in this case is known as Thermal NOx.

(2) A portion of the various organic nitrogenous compounds contained in fuel is oxidized 1o
become NOx, which in this case is known as Fuel NOx.



2.1. Thermal NOx Production

The first reports regarding research into thermal NOx production were released by Zeldovich 1)

in 1946. The following continuous reaction mechanism is generally acknowledged.

O+M 204M ... (1} N,+O NO+N ... (2)
N+, NO+O ... (3 N+OH NO+H ... 4)
M: a third substances

The abovementioned four reactions are known as the expanded Zeldovich mechanism. Reaction
(2) is accompanied by a large endothermic reaction with high temperatures generated within the
flame itself. The higher the combustion temperature, the greater the release of NO. The speed at
which these reactions occur increases proportional to the increase in the concentration of oxygen
atoms. The measured volume of NO produced within the high temperature combustion gases
after combustion has occurred is almost identical to that calculated according to the expanded
Zeldovich table, something which is also substantiated by research? ¥

2.2. Fuel NOX Production

The bonding of nitrogen molecules within the organic nitrogenous compounds contained in fuel
is comparatively weaker than the bonding of atmospheric nitrogen molecules. The production of
Fuel NO is certainly easier than the production of Thermal NO. Although research is being
carried out into how NO is produced?-* the conditions under which Fuel NOx is produced are
still unciear at this stage. At the time of actual combustion, not all of the nitrogenous compounds
contained in the fuel are in fact changed into NO. This is known as the Fuel NO exchange rate,
and evaluation of this is currently being carried oul.

With liguid fuel, temperature does not have an affect on the Fuel NO exchange rate, although
this does increase proportionally to increases in oxygen concentration, and decreases in the
nitrogen absorption rate.

2.3, NO Reduction

The reduction of NO increases with the opposite reactions of the expanded Zeldovich structure.
With ardinary combustion devices, the concentration of NO in exhaust gases is low and as the
time taken to reach equilibrium increases as temperature decreases NO is not reduced. However,
when oxygen is present, reduction agents, such as ammonia, hydroéarbons, and carbon, etc.,
which are known for their ability to reduce, reduce the NO. Of these reduction agents ammonia



produces NO at high temperature, but at around 850°C it also has the ability to reduce NO, and
even when oxygen is present it will react with NO? If a catalyst is used in this reaction, the
temperature is reduced to between 200°C and 400°C and also suppresses unnecessary
accompanying reactions. Denitration technology based on this principle is known as the
ammonia dry deniiration process’“’ and has a denitration ratio of more than 90%.

3. An Qutline of NOx Control Technology
In order to control the production of NOx the following conditions must be satisfied.

(1) Fuels with a low organic nitrogenous compound content must be used.

(2) The oxygen content of the combustion chamber must be low.

(3) The time that combustion gases stay in the high temperature range must be shortened.

(4) The combustion temperature must be lowered and localized areas of high temperature must
be removed.

Through being able to cope with any of the abovementioned principles, or a combination of
them, it is possible to control NOx.

With the exception of the fuel improvement of (1), most of the abovementioned factors reduce
NOx through conirolling combustion conditions.

Chart ! shows presently used NOx control technologies which utilize combustion improvements.



Chart 1. Qverview of NOx Control Methods and Associated Equipment and Characteristics.
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When studying Chart 1. it is necessary to consider the effectiveness of controls on Fuel NOx and
whether or not these will result in increases in soot and smoke, etc. Two-stage combustion
technology is effective with both Thermal NOx and Fuel NOx, but consideration needs to be
given to discharges of soot and smoke, ctc. Low NOx burners are effective with Thermal NOx,
while multi-flame or multistage combustion is effective with both Thermal NOx and Fuel NOx.
Accelerated mixture and multi-flame burners are effective because combustion temperature is

lowered and the duration of the high temperature burn is shortened.
3.1. Two-stage Combustion Technology

Tv-vo-stage combustion technology divides air for combustion and burns it separately in two
stages, thus eliminating incomplete combustion caused by a shortage of oxygen. The length of
the flame is increased and burn temperature decreased thus controlling the production of NOx.
With this method, the first stage has a low oxygen content while the second stage has a

comparatively fast combustion, thus reducing NOx.

3.2. Furnace Denitration Combustion
3.2.1, NOx Control

Hydrocarbon-type reduction denitration (NO denitration} is particularly saited to large facilities.
The reburning method? three-stage combustion method, and zone control method'? are all

* derivations of this type of method. With this method, in the latter stages of combustion,
secondary conibustion takes place to ensure complete combustion (air ratio of approximately
1.0). Through this process NOx undergoes reduction. In the latter stages air is introduced in
order 1o ensure complete combustion. When already low NOx discharges need to be even

further reduced, this method is particularly effective.

3.2.2. Glass Melting Fornace Research Example from ONRI

In the mid-1970s, research was being carried out into reducing the NOx discharges of glass
melting furnaces, which were high temperature reaction furnaces with extremely dirty exhaust
gases (comparatively large volumes of various types of dust containing alkalis). One way of
reducing the NOXx content that was researched was by using an electric melting furnace to
discover the relationship between electrical current and NOx concentrations!” The high
temperature waste gas containing high concentrations of NOx produced by the glass melting
furnace (or more exactly the combustion chamber on top of the furnace) was mixed with reaction

_ agents such as city gas, methane, LPG, kerosene, and ethanol, etc., in a regencrator room or the



side of the combustion chamber, and NOx was reduced. As a result, both the volume of the
hydrocarbons and NOx contained in the waste gas were reduced. It was repérted that the
effective temperature varied according to the type of hyd-rocarbon as did the rate of NOx
decrease!» 1 '

4. Trends in NOx Technology Research and Development

Many basic technologies for reducing the NOx emitted from fixed sources were developed
during the early 1970s, mainly around gas combustion technology for boilers." ' The oil shock
of the mid-1970s caused a shift in focus with development of technology for use with alternative
fuels resulting from the demand for energy-saving technology and the diversification of fuels.
Low NOx combustion technology developed together with advances in combustion control
automation!® In recent years, the number of facilities installing coordinated systéms as a type of
energy-saving technology has been increasing, and as a result of the 1987 amendments to
enforcement ordinances of the Air Pollution Control Act, since gas turbines and diesel engines
were designated as facilities generating soot and smoke, technological development regarding
the efficiency and reliability of internal combustion-type power plants has been actively
pursued 319

If we examine research and development trends®? in NOx technologies regarding boilers, we see
that the technologics that are most established are those associated with immprovement
technologies and automation. '

Importance has now shifted to the field of control technology research, reflecting the
diversification of fuels, liquid layer combustion technology, and the suitability of small and
medium-sized boilers using powdered coal combustion technology in an attempt to develop a
clean combustion system. '

Although it can be said that the development of NOx control technology for fixed sources
appears to have tapered off somewhat as shown above, the demand for cleaner combustion
systems is becoming even stronger as the measured values of NOx do not appear to be
decreasing as compared with those for SOXx, and there is mounting concern regarding new
environmental problems, such as acid rain, efc. '

The development of NOx control technology for small and medium-sized combustion devices
etc., which were formerly outside the bounds of regulations, is also being pursued. For éxample,
the development of new combustion technology such as high temperature catalytic combustion
etc 202

On the other hand, development of NOx control technology for moveable sources, such as
automobiles, etc. has centered around the development of low-pollution engines and the
development of catalysts. According to measilring' stations, overall NOx readings continue to
show a tendency to increase, the main reason for which is the increase in diesel vehicles. In

December 1987, the Central Pollution Control Commiftee submitted a;report which resulted in a



strengthening of emission regulations for diesel vehicles. In order to reduce the NOx emissions
of diesel vehicles etc., efforts have been made to improve combustion methods, such as engine
improvements and the application of recirculated exhaust gas technology etc. However, as
further significant NOx reductions can not be expected, in addition to conventional technology
the development of catalysts™ 333 to remove NOx in the exhaust system is being actively
pursued. The number of patent applications for NOx reduction technology with regard to
moveable sources (mainly automobiles) is high as compared with those for fixed sources—a

trend which is expected to continue for some time.
Conclusion

In this lecture we have concentrated on technology for controlling NOx production through
improving combustion technology, within the wider overall framework of denitration technology
for fixed NOx sources. We have also looked at the basic principles of NOx control, a summary
of presently utilized technology, and considered recent trends in NOx technology-related
research and development.
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EVALUATION SHEET OF THE SEMINAR

NAME:
NAME OF ORGANIZATION

Thank you for attending this seminar.

We would like to know your opinion about this seminar. Please tick the matching alphabet.
1. To what extent have the contents of each lecture been expected?

MrHAYAKAWA:  A.Excellent B.Normal content C.Not expected
Mr.SUZUKI: A Excellent B.Normal content ~ C.Not expecied

2. Were you satisfied with each lecture?

MrHAYAKAWA: A Fully satisfied B.Satisfied C.Unsatisfied
Mr.SUZUKL A Fully satisfied B.Satisfied C.Unsatisfied

3. How do you evaluate the method of each presentation?

Mr.HAYAKAWA:  A.Excellent B.Good C.Eair
Mr.SUZUKI: A Excellent B.Good C.Fair

4. Could the substances of each lecture be applied in your hospital?

MrHAYAKAWA:  A.Greatly B.To some extent C.Not atall
Mr. SUZUKIL A .Greatly B.To some extent C.Not at all

5. What was the most effective knowledge?

Thank you for your kind cooperation.



IMPRESSION ON THIS SEMINAR

Thank you for attending this seminar. _
Now we would like to know your frank opinion about this seminar.
Please fill in the blank.

1. Did this seminar meet your needs?

2. What is the knowledge/topic available for your daily work?

3. Give us any suggestion. {Topic which should be picked out,
method should be used, etc.)

4. Any comments

Thank you for your cooperation!



QUESTIONS SHEET
NAME:

ORGANIZATION:

Questions:

To(if particular):

Thank youl!
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Questionnaire to the ex-participants
* (please type or write in block letter)

Name in Full Age

Training in Japan From , 19 to , 19 FY.

Present Position

1. How do you evaluate your training on each of the following items. Please mention the reason

on each item.

a. Level

(D to advanced (2) about right (3) too elementary
reason( )

b. Depth

(1) too deep (2) about right (3) not deep enough
reason( )

c. Relationship of topic to the objectives of your training.

(1) good (2) fair (3) poor
reasony )
d. Duration

(1) too long (2) about right (3) too short
reason( )

2. Were your expectations of this programme met ?

(1) fully met (2) mostly met (3) somewhat met (4) not met
reason( )

3. How do you find the applicability of the techniques and knowledge obtained through your training
programume in your country ?
(1) very good (2) good 7 (3) fair (4) poor (5) very poor
reason( E ' )



4, Please give us your suggestions for further improvement of this training,.

5. Any other comments.

Thank you for your cooperation.
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ENGINEERING AND INDUSTRIAL DEVELOPMENT CENTER

&

WE, WHO ARE PART OF THE: ENGINEERING AND INDUSTRIAL DEVELOPMENT CENTER
SHARE AND ARE RESPONSIBLE FOR THE FOLLOWING MISSION:

TO PRCMOTE AND SUPPORT THE TECHNOLOGICAL MODERNIZATION OF THE
PRCDUCTIVE BRANCH, THROUGH APPLIED RESEARCH EXPERIMENTAL DEVELOPMENT
AND SUPPLY OF SCIENTIFIC AND TECHNICAL SERVICES ON THE FIELD OF METAL
MECHANICS, AND ANCILLARIES, FRAMED BY THE EXCELLENCY AS ANSWER TO FILL THE
REQUIREMENTS OF QUR CUSTGMERS AND USERS.

WE CONTRIBUTE TO THE INTEGRAL DEVELOPMENT OF THE COUNTRY, THROUGH
INNOVATION AND TECHNOLOGY TRANSFER AND FURTHER THE VINCULATION BETWEEN
THE INDUSTRIAL BRANCH AND THE NATIONAL ERDUCATIONAL SYSTEM ACCORDING TO
THE SEP-CONACYT SCOPE.




1. FOUNDATION

By Mexico’s President decree dated march the 7th 1984, was founded the Engineering and
Industrial Development Center, CIDESI, as a not concentrated entity of Secretaria de Educacion
Piblica. After february 28th 1992 CIDES! is part of the SEP-CONACYT centers system.

2. GOAL

CIDES¥'s goal is to aid, through the production, acquisition, adecuation, transfer and trading of
goods and technical services for the country's development, CIDESI promotes and supports the
technical modernization of the productive branch, through applied research, experimental
development and supply of scientific and technical services on the field of metal mechanics and
ancillaries, framed by the exellency to fill the requirements of our customers and users. CIDESI's
also support the vinculation between the national industry and the entities of the scientific and
technologicat system.

The activities of the Engineering and industrial Development Center are orientated mainfy fo
problems solution of the small and medium size industries, but the big industry recives also our
services: in the fields of technical asistency and advisoring, so as programs for training of human
resourses.

3. MAIN AREAS
To fill our functions and reach our goals, CIDESI has three technical areas:

¢ Design Engineering.
+ Manufacture Engineering.
« Maierials Technology.

4. HUMANS RESOURCES

CIDESI has 207 employees; included research engineers and high level technicians: 66% working
in research and technical development, 24% are support for them, and 10% in administration.

5, SERVICES

» Design and manufacture of equipment and machinery from industrial process and
processes improvement.

Services of certified laboratories.

Training of humans resources.

Techriical asistence and industrial engineering consuitants.

Technical information services.



8, FACILITIES

Dimentional Metrology Laboratory
{Reg. No. D-07 del SNC*)

Fields: dimentional, rougness surface measurement, geometric measurement, check up of
measuring instruments and masters, minor maintenance, and calibration of measuring devices.

Metalography Laboratory
(Reg. No. Q-0182193 del SINALP**)

Fields: Cu-Al alloys, carbon steel low alloys, stainless steel and foundries anatysis.

Nondesftructive Testing Laboratory
{Reg. No. MM-071-111/94 del SINALP)

Fields: Radiographyc inspection, thickness by ultrasound, inspection by magnetic particles and
penetrants liquid.

Mechanical Test Laboratory
{Reg. No. MM-071-111/24 del SINALP)

Fields: Hardeness Brinell, Rockwell and Vickers methods, shock test Charpy at room temperature,
tensil stress and fatigue test.

Workshop
Waorkshop: Special maintenance, machine {ools, welding and metai sheets.

Technical information and documentation center.
3,000 books, access to data bank, norms, internet and resieq.

Technical and professional actualization unit
3 classroom, 2 conference rooms, audiovisual equipment.

In the near future the foilowing labs wili be in service:

+ Mass Metrology
» Temperature Metrology
e Volume Metrology

* SNC Sistema Nacional de Calibracion, Direccién General de Normas, SECOFI .
** SINALP: Sistema Naclonal de Acreditamiento de Laboratorios de Prueba, Direccién General de Normas, SECOFL



7. COVERED AREA

Querétaro, México D.F. and metropolitan zone, Guanajauto, San Luis Polosi, Jalisco, Tabasco,
Hidalgo, Chiapas, Yucatén, Veracruz, Edo. de México, Nuevo Leén, Michoacan, Aguascatientes,
Tamaulipas and Coahuila,

8. ENTERPRISES AND INSTITUTIONS SERVED
Total: 400 Monthly Average: 75

Main customers and users: TREMEC, Rockwell Mexicana, Bticino, Valeo Materiales. CFE: Laguna
Verde, ALDER, Vidriera Querétaro, Famsa, Industrias Astral, Celanese Mexicana, Polaroid de
México, Alar, Automator, Unidn de Resories, Avante Ingenieros.

8. UP TO DATE PROGRAMS

« Geometric Metrology Diplom, Annual, duration: 210 Hrs.

« Cerlification of uitrasound inspection, radicgraphy, penetration liquids and magnetics
particies.

« Certification Test level 1l No Destructive Testins by ASNT.

10. VINCULATION PROGRAMS

Professors’ and Graduateds' stays to wok on pro-tesis and pos-grade tesis (master and
professional tesis), pro-practice of high schools students.

11. PARTNERSHIPS CONTRACTS

CICY: Scientific Investigation Center of Yucatan, CIATEQ: Investigation and Technique Assistance
Center from Queretaro State, CIDETEQ: investigation and Devetopment Center of
Electrochemistry, UAQ: Autonomous University of Queretaro, INIMET: National Institute of
Metrology and Engineering, CONCYTEQ: Science and Technology Council from Queretaro State,
ITQ: Technology Institute of Queretaro, AISJA: Industrial Association, ADMIC: Dinamic Consult
to Micro Industry, UTEQ: Technologic University from Queretaro State, YZAR Engineering.

12. FINANCES

Federal Goverment: CONACYT Own Earnings

13. MEMBERSHIPS

- CANACINTRA

-SHIGO

- Consejo Estatal de Educacion.

- Comité de Capagcitacion STPS.

- Comité de Productividad STPS / Gobierno del Estado.



DIRECTORY

CONACYT
Lic. Carlos Bazdresch Parada
General Director

CIDESI
Ing. Angel Ramirez Vazquez
Genera! Director

Ing. Reydezel Torres Martinez
Engineering Design Manager

ing. Cirilo Noguera Silva
Materials Technology Manager

ing. Gustavo Vazquez Martinez
tngineering Manufacturing Manager

Ing. José Agustin Chacon Estrada
Technology Management Manager

C.P. Judit Rivera Montesalvo
Administrative Manager

CIDES|: ENGINEERING AND INDUSTRIAL DEVELOPMENT CENTER. -

Playa Pie de 1a cuesta No. 702
Fracc. Hab. Desarrollo San Pabio

C.P. 76130. Querétaro, Qro., México

Telephon: 20-64-26 with 6 lines
Fax: 20-63-65 _
E-mail: cidesi@sparc.cialeg.conacyt.mx
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Level
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Applicability
Communication
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A:just applicable
Acsufficient
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B:little difficult
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