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[. INTRODUCTION

In July 1995, under the technical assistance program for Central and Eastern European
countries funded by the United States Agency for International Development (USAID),
the World Environment Center’s (WEC’s) team visited the ZDB Viadrus Foundry in
Bohumin, Czech Republic. The team consisted of Mr. Thomas McGrath, Vice President
of WEC, Ms. Ludmila Hotmanova, WEC’s in-country coordinator, Mr. Bill Beck,
consultant of Beck Consulting Conipany, Mr. Gary Wandtke, volunteer specialist of
Ashland, Inc., and Messrs. Gustav Wieczorek and Pavel Marek, both from Good
Economic Systems, Ltd. (GES). a Czech consulting company at Bohumin.

The purpose of the visit was to establish a waste minimization program at the ZDB
Viadrus Company by incorporating WEC’s 10 step procedure which is as follows:

1. Develop a Policy and Management Commiittee;

2. Set Up an Organization and Select a Site Steering Team,
3. Divide the Plant into Areas for Creation of Arca Teams;
4, Develop and Train the Area Teams;

5. Establish Waste Identification and Accounting System;
6. Develop Cost Accounting;

7. Establish Initial Priorities and Goals;

8. Perform Waste Minimization Analysis and Planning;

9. Develop Schedule for Implementation; and

10.  Follow-up.

The intent of this project at ZDB Viadrus Company is to establish a waste minimization
model program for replication by other enterprises in the Czech Republic.

Each WEC team member during this visit had specific assignments that were as follows:
® Mr. T. McGrath had overall responsibility for establishing the project;

® Ms. L. Hofmanova had responsibility to coordinate the project;



° Mr. B. Beck had the task of assisting in instituting a permanent waste minimization
organization at the plant;

°  Mr. G. Wandtke performed an environmental review of the foundry operation,
developed recommendations for improvements, and assisted in identifying areas for

possible waste reduction; and

°  Messrs. G. Wieczorek and P. Marek provided consulting services te ZP1B Viadrus Co.
for the duration of the implementation of "7EC’s Waste Minimization Model Project.

This volume includes three (3) separate reports prepared by Beck Consulting Ce., Good
Economic System Ltd., and Mr. Gary Wandkte.
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1. SUMMARY

As a part of the WEC Waste Minimization Implementation Program for Central Europe,
the boiler foundry of Viadrus-ZDB in the Czech Republic agreed to participate in a model
plant program on waste minimization. This plant was visited by the WEC team for the
purpose of providing on-the-site training and consultation to the Viadrus waste
minimization team leaders and to their environmental contiactor, GES The approach and
commitment to waste minimization by the management was found to be excellent, and by
implementing the ideas and suggestions made to Mr. Bury, the site team leader, Viadrus
should be able to follow through with a solid program.

[n addition to the waste minimization training, Viadrus proposed five problem areas of
greatest concern for brainstorming some solutions. These will be discussed as an
addendum to this report.

2. BACKGROUND

Viadrus Heating Technology Division is a large integrated manufacturer o{ cast iron heat
exchanger components and boilers and home and industrial radiator heaters. They have
been in this business for many years and have a world-wide market. They use scrap
metal as the primary ingredient, and this in itself is a waste minimization
accomplishinent. Molten iron, processed in hot-blast cupola furnaces, is cast into heat
exchanger components in sand molds, around cores that are manufactured also by
Viadrus. Portions of this core making and component molding process are automated,
but a significant amount of hand labor is used, especially in the quality testing of semi-
finished components. Viadrus® quality program has earned numerous endorsements from
its customers and international certification organizations. Its ISO 9001 certification is
well underway.

Viadrus has embarked on an environmental improvement program as a part of its overall
commitment to manufacturing excellence and has engaged a local business consultant,
GES, to provide some consulting services in this regard. It is recognized that the ecology
effort cannot be isolated from an overall environmental program. Also, the construction
of a state of the art lined landfill and the installation of a superior dust collection system
on one bank of furnaces are impressive evidence of this commitment.

3. WASTE MINIMIZATION PROGRAM COMMENTS

The following comments are offered to complement and reinforce the discussions held at
the factory during our visit. They will try to summarize the points we covered on our
review session on Thursday.
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3.1 Management commitment

While it is quite evident that the management of Viadrus is committed to this very
important program that has both economic and environmental benefits, the
communication of the commitment, and the day to day demonstration of it, is sometimes
not easy to accomplish. Too often management believes that such a commitment ought
to be obvious because ot some ecological investment, or because it is stated in its annual
financial report. These measures are good, but they may not be understood by the plant
workers or the residents of the community.

This must also be backed up with the development of long range vision of where Viadrus
management wants the company to be in three years, five years, ten years. This vision
will naturally create goals and “mtlestones” for the environmental program, including the
waste minimization program. Since the environmental program is so closely linked with
the products, and the wastes that might be caused in their production, it is necessary that
this long range plan be a combined business/environmental plan.

The output from such a planning process will be a comprehensive statement of this long
range vision, as well as the expected milestones and goals. Moreover, the necessary
resources, people, time, and where appropriate, expenses, will be identified and made
available (the ACME Corporation example in the WEC program implementation booklet
illustrates this).

This management commitment also requires that management play an active part in
starting the waste minimization program and in working with the teams as they begin to
set up the program. Moreover, management should expect periodic reports from the
teams on planning, problems and progress. In this regard, if the teams select large and
difficult to solve waste problems, then it will take a lot longer for these to be
accomplished. Its better for the program if smaller and more quickly solved problems are
selected.

3.2 Program implementation - selection of areas

As was pointed out during our visit, the foundry has some very obvious areas for use in
the waste minimization program. For example, the mold forming area, the cupola area,
the mold building area, the paint area, ctc., are obvious areas for individual teams. Two
things to remember in area designation and in getting started are: 1.) do not create
illogical areas or ones that are too large and complex, and 2.) do not try to start the
program across the entire plant at once. [ believe that these points were understood by
Viadrus and GES.

3.3 Waste identification

The lists of wastes that are developed and shown to us appeared to be too general, or
“mixed,” for the purposes of identifying the source and causes. One of the major reasons

r—
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for the success of the WEC program is that it stresses the focus on individuul wastes and
sources. For example, in the core forming area, there are a number of machines doing the
same activity of compacting mold sand into the core cavities. If the wastes (sand and
binder) from all these machines are collected into one metal drum, it will be impossible to
determine which machine or machines might be improperly adjusted, and thereby causing
the amount of waste sand to double in volume within one day’s time. Another situation
to illustrate this is the problem of core breakage. It all broken cores were collected at one
place, it would be difficult to identify if loading, transporting or unloading was the
activity that contributed to the overall increase in core breakage.

3.4 Cost accounting

Viadrus appears to have some information developed on the cost of waste disposal and on
the fees that are charged by the government on these wastes. However, the cost of
ingredients, the cost of lost production, and the avoided costs of future facilities, such as a
new landfill, need to be factored into the cost accounting process.

3.5 Practice and procedures

Even before the Viadrus waste minimization program starts up, it is easy to note that
there were a number of procedures, practices, and maintenance activities that could be
studied by the waste minimization teams for the purpose of improving them and reducing
wastes. This is oftzn difficult for workers and their management to recognize. Perhaps it
is because these activities are so routing and have not been questioned or examined.

3.6 Worker/mechanic involvement

For the waste minimization program at Viadrus to be successful, it must be put into the
hands of the workers and mechanics. The engineers and first line management cannot
pull together all of the knowledge of waste and their causes without help from the people
who operate and maintain the machinery day after day. To be sure, a program run by the
technical department will make some progress but usually after some expensive new
piece of equipment has been installed. The low/no cost program of small projects, of
changes in procedures and practices, requires the skills and knowledge of the workers.

3.7 Document the program elements

Several companies that have started waste minimization programs have quickly “run out
of gas” because they did not start out with a clear idea of what they were trying to
accomplish, or what background information existed on waste or attempts to reduce the
wastes: Said simply, there was no documentation. Such a situation leads either to no
action or confusion, neither of which are good for the program. To avoid this problem,
Viadrus should develop a set of forms for program documentation ahcad of time and
provide this set to the teams as they get started so that their area programs can begin the
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habit of documentation immediately. This “model” documentation should include an
example so that there is a clear understanding as to what is expected.

3.8 Check the manual and workbook

There will be some unusual situations or questions generated by implementing this
program for which you may not have the answers. My first suggestion is to try to find the
answer or an example in the WEC manual or workshop wotkbook. The implementation
seminar and its ACME examples are another place to check. However, for some
situations there are no pat answers and you will have to develop ycur own. The
consultants at GES should also be able to help. Do not be afraid to make a decision that
is wrong; there aren’t any. Since this is a Viadrus program, you can make your own rules
and decisions - as long as they are directed toward protecting the environment and
reducing wastes, they should be correct.

4. PARTICULAR WASTE PROBLEMS

During the recent visit to the Viadrus foundry by the WEC team of experts, the foundry
management presented the team with five waste generation problems where specific help
was needed. The team, Mr. Gary Wandtke of Ashland Chemical, and Mr. William Beck
of Beck Consulting, agreed to provide some additional comments on these problems after
returning to the U.S. where more references were available. The following comments on
two of the problems represent the fulfillment of the commitment.

Problem | - Excessive Cupola Emissions of Fine Particulates

While this problem will be discussed by Mr. Wandtke in his report, I have also developed
some ideas and suggestions on this subject. The present system uses a cyclone and a wet
scrubber to remove the fine particulate from the hot exhaust gases leaving the cupola. A
sketch of this system was provided to us but it lacked some details necessary to perform a
strict engineering assessment. However, there are some points and suggestions I can
make.

1. Adequacy of design of the cyclone and scrubber

I have frequently seen situations where the design basis for gas cleaning equipment
differs trom actual conditions, resulting in poor performance. Continuously overloading
this type of equipment with too high a gas flow, or with a greater particulate loading, will
result in inadequate removal/capture. A related question might be: is this the best
equipment design for the application? In the U.S., as a result of the very tight
environmental regulations, considerable advances have been made on removing particles
from gas exhausts.

[ have taken the liberty of discussing your problem with an expert consultant, who until
recently worked for DuPont. He is now an independent consultant, but sometimes works
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with the Monsanto Enviro-Systems group. They have licensed the reverse jet scrubber
technology from DuPont and this former DuPont expert, Mr. Dan Macintosh, helped
develop it. Mr. Macintosh believes that this reverse jet scrubber could solve your
problem because it is extremely efficient. He has offered to custom design a scrubber
that Viadrus could fabricate themselves. If this is of interest, I can put Mr. Macintosh in
contact with Viadrus. IHe will need a sample of the particulate to determine particle size
distribution and other parameters. I have included a brochure that describes the reverse
jet in general.

2. Correct operation

One common problem with scrubbers is that they are quite prone to fouling and
channeling so that they lose their efficiency. If this scrubber has spray nozzles or some
type of pecking and water distribution system, I would check it out carefully to make sure
it was operating per design. Frequently changing out the packing for a more efficient
design can improve the performance of a system.

Problem 2 - Excessive Qrganic Vapors from the Painting Area

This area has two problems - excessive levels of solvent in the work area, with worker
exposure considerations, and excessive emissions of solvent to the atmosphere. The
classical approach to the personnel exposure problem is to close up the paint dipping and
drag out area so that the worker inspecting the quality of the coating can do so isolated
from the odors. Is this degree of inspection necessary? How many rejects are caught by
this 100% inspection program? Evidently, Viadrus believes the quality of paint
application for the present systems need this checking.

When asked if water-based paint might work, the reply of “no” suggested that the quality
dictated a grease cutting solvent paint system was necessary. Perhaps the cast parts could
be cleaned in a detergent system as a substitute.

Newer paint formulations and systems might be investigated, including dry powder paint
systems. Any of these solutions would automatically solve both of the current problems.
Also, it should be pointed out that an emission control system to eliminate discharges and
odors to ihie air will be expensive. It may be cheaper overall to change the paint system.
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- ) REPORT

© wWork session of the fact-findi sisti
representatives of the WORLD ENUIRONMENT ggNTé;a?Uég?J;i;;ngt:F
United States. the GOQD ECONOMIC SYSTEM. Ltd Co. (GES Co.) o:
Ostrauva (;R) and of the UIADRUS Company. manufacturer of heéfin
technologies which 1s based in Bohumin a suburb of Ostraua helg
to introduce the "Waste Hinimalization Program." '

1. Introduction

During the first half of the last year. the Uladrus Compan
launched work on a project entitled "Envirermentally Hindeg
Hanagowont Policies.” This was a pilot project for the Czech
Republic and its implementation was jointly superuised by the GES
Company and by the Czech Ecological Managerial Center of Prague

(CEMC). The project 1is deueloped from the British Standard

No.7750 - "Requirements for the Introduction of Environmental
Business Management.” It 1is also derived from the EU Council
Regulation No. 1836 concerning wvoluntary participation of

industrial enterprises in enuironmental policy management and
auditing, and also from proposed ISC 14000 standards.

Besides reducing negative enuironmental impact the project
1s aimed at increasing business efficiency and competitiveness on
domestic as well as on foreign markets.

The “Introductory Analysis 1in Detail” elaborated in the
course of last year forms the basis for primary implementation
areas for this year, emphasizing those hauing top priority. It
deals with managerial decisions, technological facilities, flow
of material, manufactured goods and the human factor while

stressing streamlining of waste management and enuironmental
awareness 1in manufacturing technologies.

In +.pport of theseMtwo ideas. the GES Co. iritiated contact
with the WEC and arranged for a visit of WEC expert work group at
the Uiadrus plant to present the “laste Minimalization Program™

and then assist with its implementation.

IIT-1
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2. Negotiations

The working sessions were held among the representatives of
the WEC, the GES Co. and Uiadrus from June 12 ‘o June 1€
The basi¢ work group was composed of:

Wece T.J. McGrath - vice-president
W.8 Beck - of Beck Consulting
G.G. Wandtke - Ashland Corp. executiue
L. Hofmanouva ~ Prague office director
GES Co. G. Wieczorek - president
& P. Marek - executive
'Jiadrus Co. 2. Chury - executive director
L. Rosman - director for technelogy
R. Salbut - foreman in the boiler fsundry
I. Bury - head of technical development
I. Dostsl © quality contral executiuve

Joint sessions were held on June 12 snc 13 The first day
the participants spent to introduce themselues to each othar. WEC
reps wWere then acquainted with work progress on the enuironmental
management policy project, on ite results and on the acouisition
of know-how from its 1implementation. WEC people considered their
obseruatiens as highly positive. in nmany instances noted those
elements which facilitate program introduction at the Uiadrus
Company nlant.

The second day was mainly spent at an excursion to the plant
to see the boiler and other heating component production
facilities. They also visited the newly opened ZDB Company waste
repository. The excursion resulted in first suggestions and
comments by center’s experts in regard to waste reduction. but

primarily on questions of enuironmental aspects in industrial
production. '

From June 14, by mutual agreement, the combine work team was
divided into two separats groups.

1. Technological group

Composition: Messrs. Wandtke, Rosman, Salbut, Dostal but also
including additional VUiadrus employees who were called upon
according to their areagf expertiss.

2. Systenic group delegated with introduction of waste
program at tho Uiadrus plant

Composition, Ms. Hofmanoua, Messrs. McGrath, Beck, Chury,
Wieczorek, 3ury and Marek.
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3. Conclusions cathered at sessions
3.1 Conclusions made by the technological greup

The WEC experts positiuvely assessed the Uiadrus objectives
and the company's approach to dealing ith selacted problems thus
far by confirming their wvalidity and also presenting some
additional ideas.

x Completion of (€0 gas incineration in a Prodlew-type (cupola)
furnace chimney requires regulztion of air. supply 1in order fo
improue consistency of flammahle mixture in order to achisve bes:
equilibriun of gas to air ratio.

% Existing MBC (cupola) furnaces wust be replaced by induction
melting furnaces capable of enuironmentally safe operation.

x Mechanical regenerating equipment snould be installed to

dispose of heater-body core residues end unspent core mixture

production made waste-free by using the Thermoshock method.

The preference must Dpe given tc regeneration instesd of the

a thermal method.

x Special attention must be paid to the handling of raw-core

mixtures 1in order to preusnt gas production as well as core

gassing.

% The Thermoshock method must be also applied to  furan
technology. namely tc the COLD-BUX process. as to prevent
phenol and fermaldehyde access into the core nilxture.

% Escaping dust emissicns which are now handied at the plant by
wet-filter sevarators must be dealt with the installation of
several efficlent dry filter units Uet separators are not
perspective but their raplacement "place by plece” for dry type
is not feasible due to high 1nuesiment cost.

x Suppressing procedurss in which heater bodies are dipped into
priming synthetic soluent mixtures due to poor enuironmental
safety and considering applying one of these options:

‘1. application of non-toxic soluonts

2. application of eXgctrostetic method for ceating us:ing
powdered paint .

3. sealing existing equipment with an airtight casing and
regulate created xulene and tolulene wvapors uwith
a neutralization device.

The Uiadrus Company leans to the application of the second
option and 1is nouw ready to draft a comprehensiue proposal

III-3
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resolving this problem.

The technological group members also discussed other
technological questions and submitted these racommendations.
“ Improue de-aeration of core hoxes with Lent sigues
« Install elastic pads underneath palletizec reater body cores
x S$eal core bexes against the injector plate by using self-
sealing tage as to reduce mixture spatter around the machine,

x Apply SILESE (Ashland Co.-made) anti-udhésion admixture instead
of BT-3, K-Leim and crude-o0il subs:ances now in use.

x Reduce dacay of the COLD BOX coros by adding Fe203 into the
core mixture.

® Improuve all aspecis in regard to casting time and to inflow
systems.

# Determine properties of Forming mixtures ane infiuence factors
allowing to attain better quality surfaces

* Develop new approaches to resoluing wuent systems in COLD-EOX
cores.

2. Conclusions subnitted by the systemic grous to introduce the
waste progranm

«

WEC reps explained all |0 steps required to introduce the
program withecut neglecting to include their latest practical
observations and experiences. Many of their remarks proved as
highly suitable and applicable for introduction at the Uiadrus

plant.

The discussion c¢learly pointed out the the Uiadrus Company
1s more than weli-suited for the application of the program.
because of some steps already undertaken by tha company. These
steps mainly include an establishment of cost {load?) centers.
3 "waste lnuentarization" study and analyses of 311 pollution
sources. The UWEC experts appreciated the level of Viadrus
Compeny's know-how obtained during the implementation of the
Environmentally Minded Haragement Policies Project.

These are the most important recommendations as forwarded:
% the waste program must bgﬁfme a8 part of everyday activities for

all employees
* management team must be  formed along with task groups,

sueryone’'s  responsibilities and methods of communication

precisely defined
* clear communications channels initia‘ed within the plant
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x responsibility for waste reduction be primerily assigned to
production departments '

» gather maximun information concerning wuwaste and the reason for
its origin before any megsures can be undertaxen 1

» systemize waste cost monitoring at all lguels not oniy Forhxts
liquidation or calculation of fines 1ncurred by pollutant
discharge into the enuironment. ' |

« all costs incurred in handling of waste and its disposal must
ne conclusively calculated into the final cost of production

« concentrate on eliminating first all reasons for pollutaqt
engendering rather than be faced with problems of acuiual waste

disposal

» set up a schedule t¢ undertake measure according to specific
stages (“today” means day, "tomorrow” means months and and the
"day after” signifies years), these would correspond in real
time wrlch 1s necessary for applying individual solutions

% some 1initial program priorities and objectives should ve
selected to accomplish somewhat facile success in order to
neighten employee interest and conulince more workers to
participate

x smooth-running waste reduction program is facilitated enly by
a constant flow of new lideas, of innovation nroposals or
activities as well 8s by emphasizing close monitering.
evaluation and planning.

4. Final Conclusions

Work session witn WEC reps have more than fulfilled their
purpose, mainly tnose talks confirmed wuvalidity of a number of
elaborated measures, be  thesse technical, technological .
organizational or systemic, and which were taken in suppert of
environmental policy at the Uiadrus fFacility.

N . ,
A need was 2lso demonstrated to deal with every pricrity set
out previcusly in the RUT Program and also by the Environrmentally
Minded Menagement Policies Froject.

III-5
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Many observations and recommendations submitted by the WEC
group would be applied not only during the implementation of the
waste reduction program under the circumstances extant at the
Uiadrus plant but also in warious manufacturing processes this
company 1s using.

Further eualuation of of conclusions reached by UEC
representatives will be jointly undertaken by GES and Viadrus
experts and this effort could also serue to design additional
procedures to implement the minimalization program. This policy
should be eventually supplemented by additional obseruations ang
recomnendations contained 1n the forthcoming comprehensive report
to be submitted by the WEC organization.

Part:ial censultations concerning the progress of program's
application at Uladrus are expected to take place at the WEC
nationuide expert seminar which is scheduled for Prague this
autumn,

In Ostrava: August 15, 1995.
Elaborated by: Pauvel Marek. M. Eng.
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1. INTRODUCTION

The purpose of this trip was to perform an assessment of the foundry operations at the
Viadrus-ZDB a.s. {acility in Bohumin, Czech Republic, and to identify particular areas
that are pertinent to the waste minimization program. The author is very familiar with
foundry metal casting operations and particularly in the envirormental and production
engineering facets and has over 35 years of experience.

Prior to our team’s arrival, Viadrus had identified six areas or “Hot Spots™ that
connected with both environmental and waste management issues. Of the six items,
five originated in the foundry. A plant tour was made to review the operations and the
areas in which the “Hot Spots™ were located. Because of the uniqueness of the foundry
operations, the team split into two groups.

The Waste Minimization Program was continued with most of the staff group and the
other team concentrated on foundry operations. The purpose of this was to break
dowan the waste streams as to their causes. The foundry operations take place in two
separate areas that are independent of each other. They are the Boiler Foundry and
the Radiator Foundry and produce gray iron castings for the company’s captive line of
home and industrial heating products.

The following six items were under review:
a. fugitive particulate emissions from the boiler cupola melting units;
b. escape of carbon monoxide from the melting cupolas in both foundries;

c. & d. waste sand from the core making and molding operations in both foundries,
which were identified as major cost concerns because of a governmental 6.
classification that applies fees for disposal of this waste in land fills;

e. a program to reduce the in-plant dust (particulate) load from 100mgs per
cubic meter to 10 mgs per cubic meter; and

f. VOC emissions from the painting operation that uses a solvent based paint.

The facilities were well maintained; good house keeping is evident. The equipment
and applications are still functional, although obsolete when compared to current state
of the art technologies. Newer technology is able to meet newer environmental and
production demands while reducing energy requirements. Current equipment in the
boiler foundry could be dated at 1950 technology, while the equipment in the radiator
foundry could be dated at 1970 technology.



The plants use water bath dust collectors at individual points of control rather than
zoned collection. Forty individual units are used and create major amounts of water
bearing sludge that needs to be treated and disposed.

2. WASTE MINIMIZATION TECHNIQUES

The waste minimization method used was application of the ten steps outlined in
WEC’s manual. The implementation of the program was to utilize several of the
suggestions offered during the team meetings. The initial start of the program would be
conducted bv Viadrus personnel, assisted by the GES Company. The foundry core
rooms were the most probuble starting points, based on core scrap and waste sand at
the machine areas.

3. FINDINGS

The boiler foundry cupolas utilize a design that creates the formation of carbon
monoxide as a fuel gas to preheat combustion air used for melting. This design
requires a warm up cycle at start up and offers a continuous threat of explosion. This
design does not easily conform to variation in output. The unit observed had been
modified to reduce output from 13 tonnes per hour to 8 tonnes per hour by reducing
interior dimensicns of the well area and reducing the tuyeres from eight (8) to four (4).

The hot spots at the boiler foundry cupola melting were both excess emissions of
carbon monoxide and dirt. Carbon monoxide could escape if back pressures were
created in the system and critical temperature for combustion was not meet. Par iculate
escape is clearly possible during start up when the system was on by-pass and ali
combustion products could vent directly to the atmosphere.

Another instance when particulate escape is possible involves the presence of material
in the process water. Material in the process water will plug the wetting nozzles,
which in turn will make it possible for the gas stream to channel through the wet
scrubber. The scrubber performs two duties of cooling the gas stream and wetting the
particulate to cause it to diop out of suspension. Newer design units accomplish these
tasks more efficiently by teaturing more compact media and higher flow nozzles.

The radiater foundry cupolas are of a imore conventional design. By monitoring charge
make up, density, and level in respect to the charge door where oxygen can freely
combine with the gases exiting the charge stack, carbon monoxide is converted into
carbon dioxide and a level of attainment is normally meet. Changes in cutput
requirements can vaiv the ability to normally consume the carbon monoxide.

The easiest solution is to provide excess air burners at the charge door. This will

insure combustion by supplying both oxygen and temperature. This is the normal
remedy, although very strict controls over charge make up, amount of coke in charge,
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and temperature and volume of blast air can accomplish the same results. This
alternate can also be used to vary output of the cupola.

Sand waste in the foundry is common as sand itself is the major media component
used. Sand is the major solid waste taken for outside disposal in landfills. Thus, over
the years there have been many published papers and opinions on how to conseive its
use. Most reclaiming starts on returning the sand mass back into individual grain size
and distribution. This can be accomplished by grinding, calcining, pneumatic
impingement equipment.

Sand waste is expected because of the changes in grain sizes that occur within the
processes of the foundry in which the sand grains are both mechanically and thermally
fractured. The grain size of the sand is important and must meet a particular sizing and
mix to do the tasks required. The expected loss based on 100 kilograms would be
approximately 2 kilograms. Other sand loss is spillage from a variety of sources and
reasons and often approaches three (3) percent of new sand purchases. This sand is
often contaminated and not easily reused. Current sand disposal rate is 20,000 tonnes
per year.

Government fees on this type of sand is relatively low. This type of sand is not toxic
and is mostly composed of sand, clay, and some organic and metallic particles. It is
also deposited at the old company landfili. One truck load we observed also contained
a large number of cast parts including casting, parts runner system and scrap metal.
The team agreed that the metallics should be screened from the sand and recycled.

The boiler foundry core area has one particular machine dedicated to making the
highest volume cores. This machine utilizes the ASHLAND PROCESS to make cores
with a phenolic ureathane binder system cured by an amine gas. (See Exhibit VI-2.)
There is no heat used in this process. Cores are ready to use after being taken off the
machine. Other cores are made in a different area and utilize heat curing binders.

This area was selected for three separate reasons. 1.) Core scrap and waste mixed sand
in an uncured state is disposed of in a company landfill. Although the company owns
the land fill, there is a fee imposed by the government on chemical synthetic sand. The
fee is very high, approximating 40 kc per tonne, and is expected to escalate rapidly in
the near future. Current disposal rate tor both foundries is 4,400 tonnes per year. 2)
The largest source of uncured sand is from clean up operations at the machine. The
second source is sand blow out tooling during the production cycle. The author
estimates that this amounts to 75 to 100 kg per day. The largest source of cured core
scrap is from cores broken through handling and transporting, amounting to 100
kilograms per day. 3.) The casting’s defects increased on some jobs when using cores
made from this process.



The radiator foundry produces the highest volume of both castings, molds, and cores.
Consequently, it also produces the heaviest waste streams. The emissions are phenols,
formaldehyde, dust particulate, sulfur compounds, iron oxides, and others.

The area the author concentrated on in this foundry was the amount of cores broken in
handling and transportation. The loss was given at 15% of the daily production and
estimated to amount to one (1) to three (3) tonnes per day at 100% capacity. The
amount of waste sand in the uncured state at mixer site, transfer belts, and machine
area was estimated to 300 kilograms per day. The most waste was at the mixer site
based on one sighting in the floor area under the mixer platform.

Both new and mixer sand composed this waste. The machine area was very clean,
although traces of blow out sand rapidly accumulated on the floor areas around each
machine. The operators were keeping the work area clear. The source of this sand
was visible during each invest or blow cycle of the roper machines. The sand blows out
on the parting line of the tooling. The mixed sand used here in the Thermo-Shock
process is a heat cured phenol-formaldehyde binder using a toluene sulfonic acid as a
hardener.

The sand mixed with these chemicals has a short bench life, often as little as two or
three hours. The normal result is the sand mix thickens, making it unsuitable to be
blown into the tooling. When this happens, the machine hopper must be cleaned and
the sand in it discarded. This is recognized as a toxic material and the current practice
has been to dilute the resin with another material. A critical aspect is the long
“baking” time in the Thermo-Shock ovens. The cured cores resist easy separation
from the tooling unless sufficient release is available.

Our concern extends to the exhaust stacks of the Thermo-Shock ovens, due to the
products of reaction that are exhausted. Both foundries try to reduce chemical sand
disposal by grinding core scrap to grain size and adding this material in the new sand.
This is not usually recommended because volatile are increased in the sand mix and this
can promote gas defects in the castings using these cores. Uncured sand is not
recommended to be mixed with new sand because the reaction may be hindered by
evaporation of solvents and the resins could be oxidized. Resultant defects could be
excess organics in the mix and poor distribution and coating of the sand grains.

The need for dust reduction is recognized and the molding sand mixing area could be
the worst source when in operation on full production. The dust is made up of the clay
and organic additions of the mixing formula. The actual charging of the mixers with
return sand that also contains the same material and includes fine micron particles of
silica further contributes to the problem. These materials, plus the very fine silica sand
particulate or fines, become easily airborne.

Other areas that promote dust are the molding machine air blow offs, sand transfer
belts, and the mold shake out areas after pouring. The shake area offers the most



difficult area to control fugitive emissions due to heat convection on the particulate
matter from not only the mold, but also the decomposition materials in the core sand in
side the castings. The control also must include odor reduction.

At this point, foundry classes of waste products are identified as:

° Air contaminate- Carbon monoxide escape with control limit to be 100 milligrams
per cubic meter;

¢ Solid waste-Molding and core sand waste and scrap that is land filled;

°  Solid waste-Particulate from Cupola melting furnaces and from the foundries
including mixing area. External limit is 80 milligrams per cubic meter. Internal
limit established at 10 milligrams per cubic meter and current loading is 100
milligrams per cubic meter;

°  Solid waste-Metallic such as miscellaneous cast parts in waste sand that was
landfilled;

° Air contaminates- Unidentified and unqualified emissions from Thermos-Shock
Shock Ovens;

° Water- Process water loops for cupola cooling and discharges from water dust
collectors and scrubbers that utilize settling ponds. Sludge from these ponds
represents another solid waste stream.

4. CONCLUSIONS AND RECOMMENDATIONS

4-1. The Boiler Foundry Cupola Operation is not easily changed due to the design of
equipment to produce carbon monoxide for fuel. A short term suggestion to control
dirt emissions would be to fabricate a capture cap of a fine mesh screen to reduce
particulate escape into atmosphere during start-up. The second short term remedy
would be to install a secondary filter system, using cartridge filters, on the scrubber
spray water supply so nozzles do not become plugged. Carbon monoxide emissions
can occur at the by pass section during start-up because there is not adequate retention
time in the burner area to consume the gas.

Installing additional burners of the excess air design that are used to burn off gases
satisfactorily in the radiator foundry maybe applicable here. A suggestion for a longer
term intermediate program would be to shut down the boiler foundry cupolas and
charge the holding furnaces with metal produced in the larger cupolas of the Radiator
Foundry. The capacity of these cupolas could be utilized to supply both foundries once
a transport method and schedule were determined.
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At the present time the Radiator Foundry cupolas and the emission capture system can
meet current standards. Long term changes would be based on the change over to a
different metal melting system that eliminates coke as part of the charge. This single
change would eliminate the carbon monoxide source as well reduce drastically the
amount of fugitive particulate, particularly metallurgical smoke that is traced to coke.
Should this change utilize electric induction melting, collection could be done by dry
filtering and eliminate both water quenching and filtering using water, and the sludge
produced by this method.

4.-2.  The core sand waste and core scrap that is landfilled is the most costly material
handling activity of this facility and part of the unrealized cost is that of that
construction and operation of the land fill itself. The molding sand waste was delivered
to the old land fill and for the most part is made up floor sweepings and collections
after the shake out area. The amount of cores consumed in the molding process
increases the over all sand contained in the systems.

Much of this material is usable but not recycled due to lack of storage capacity and is
generated by both foundry units. Some reduction in the overall amount requires less
new sand additions and control over distribution points. The use of screening
separation can qualify sand by removing fines and making sand more desirable for
recycling. The screening function also removes extraneous material from the sand such
as metallics that can be collected and reclaimed.

One way to reduce sand landfilled is to investigate beneficial uses. Examples of
beneficial uses are foundation and pipeline fill material and filler material in
bituminous road ways. (See Exhibit VI-3.) This alternative does require qualification
before implementation and takes considerable time to obtain approvals. The sand from
the core areas of both foundries offers the best place to begin the waste minimization
program. In my opinion, the reduction of core scrap from broken cores is the prime
objective. The radiator foundry creates the most broken cores by transporting.

Our initial suggestions are to investigate where the cores are broken and then why.
First suggestions were to supply cushioning media between the cores in the stacking
process or to provide a different method or order of stacking the cores to reduce
breakage. Intermediate solutions would be a new design core storage and transport
container that would reduce shock and provide unbroken cores. Not withstanding, core
quality tests should verify cores are consistently produced with suitable strength to
resist breaking in normal handling. The ten step program is applicable in this situation.
Another source of waste sand in the radiator foundry is uncured core sand. The major
source of this sand was traced to spills at the mixer area and the belt distribution and to
the Roper machine Area. The sand at the machines was from sand escaping from the
tooling during the blow or invest cycle. The sand fluidized by air pressure blows out of
the parting line between the upper and lower parts of the tooling used to make cores.
Corrective measures are to balance machine clamp pressures in relationship to blow
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pressure, factoring in the amount of surface area affected. Parting lines should be tight
under normal conditions. The Ashland Chemical Company has used a formula to
establish guidelines for blowing cores efficiently and effectively used core vents in the
tooling. The use of the formula and the proper vents provides the means of producing
consistent quality cores using the least amount of air pressure during the blow cycle to
extend length of tooling runs before cleaning and reduce the wear on the tooling due to
the sand blast effect. It is noted that the tooling did have vents installed, however,
there was some surprise to find out that a formula existed for their use. (See Exhibit
VI-6.)

The current chemical binders used for the thermo shock process are considered
hazardous due to the phenol, formaldehyde, acid catalysts they contain. These types of
binders are being phased out in the United States because of environniental regulation.
Newer binder systems are formulated 1o be free of most toxic materials and there is
much emphasis to reduce the amount of binder required to obtain the same or greater
tensile development. Indirectly, this will provide higher efficiency in use and in the
case of investing or blowing cores provides the means of lowering the air pressures
uses because the sand mix is more flowable. Other benefits are cleaner running tooling
and longer production runs with core tooling maintenance reduced. There also exists
newer technology using a gaseous curing agent to cure the core in the tooling so that it
is ready to used upon extraction. The obvious change is no heat is required to finish the
cure reaction. Thus the cost of energy and the means to supply it are no longer needed.

Both these types of systems are available to Viadrus now for the radiator foundry.
Viadrus is using the Ashland Process in the boiler foundry that has provided
improvements in making boiler section cores. An area uncovered here was that a
particular design core made in the Ashland Process or cold box produced heavy
amounts of scrap castings traced to gas defects or porosity in the section. Inspection of
the cores revealed no internal venting and no use of iron oxides to suppress the
formation of carbon monoxides and lustrous carbon inside to the mold cavity and relief
of gas pressures produced during the pouring cycle. Other factors including long
pouring times and low pouring temperatures influence the formation of the above.
Immediate remedy is to add a suitable iron oxide at a rate of 1 to 2 percent of the sand
weight of the mix. The second step to vent cores either by using vent rods in the
tooling or drilling the channels manually. Last steps are to monitor and change pouring
rates and or tooling if not improvement was shown after the use of iron oxide and vent
practice. Reduction of scrap is within the waste minimization program.

4.-3.  Reduction of dust load in the foundry buildings requires an analysis of the point
sources of dust generation and specitic capture duct and hood work to capture
particulate at these locations. This type of work is beyond the scope of this project
because of the details required. This work is also more difficult because sand
temperatures can range from ambient to over 300 degrees F. and have moisture
contents from 1% through 4%. These conditions create steam problems and
unpredictable particulate fall out areas. Dust generation at the molding sand mixer



room is a well-known problem in the foundry industry and there are some possible
solutions to reduce it. One solution is to completely enclose mixers or muellers in a
cabinet structure and to provide a slight pressurization. The cabinet is then connected to
a dry filter dust collector to clean exhaust air stream. The collected material is
returned to the mixer as part of the formula. The suggestion of mixing the clay and
organic portions with water to provide a slurry and then adding to the mix as a liquid
addition greatly reduces dust formed from dry additives and reduces loss ¢! materials.
One clay supplier who utilizes this method claims better efficiency of the prewetted
clay due to uniform expansion or gel formation of the clay.

4.-4. The extent of miscellaneous metallics such as actual iron castings or part of the
offal such as gates and runners in the material to be landfilled is not known. In one
instance we observed a dump truck destined to the landfill area containing sand and
many iron castings. The simplest method to reclaim these items is to use a rigid
screen connected to a pneumatic vibrator to ease separation and flow. Morc
sophisticated applications could provide secondary classification of the sand {0 remove
fines that are undesirable and reduce to overall volume of material dumped. These
cases show it is possible to recycle most of the material currently lost after deposit in
the land fill. Any reduction in material is an instant saving in fees, transportation costs,
and handling costs of collection, labor and tools.

4.-5. The emission from the hood stacks on the Thermos Shock ovens is unknown at
this time. Previous situations have shown that carry out from core baking processes did
contain regulated materials and corrective actions were needed.

4.-6. The regulation of cupola emissions in the United States was not only directed at
the stack emissions but also the water cooling system and the sludge it produced. The
sludge in most cases concentrated heavy metals and also would show presence of
phenols. Usual analysis report would indicate lead and iron. The cost to dispose of this
material often become too prohibitive to continue cupola melting even though the actual
emission control during melting was within control limits. For this reason many
foundries converted to other forms of melting.

5. COST AND PAYBACK INFORMATION

From the six areas identified and discussed in the report it is important to first
reiterate that the costs are not easily determined as all information to make a decision
was not available. The cost and payback of a process change and equipment require all
critical elements are identified and covered. The work we did in most cases covered
only a portion of a problem investigated. However, savings are most assuredly
available to Viadrus whenever the amount of material collected for the landfill is
reduced. We identified core scrap as a prime target and of considerable valtue. The
amount of scrap cores was estimated at 15 % of daily production. Any reduction will
provide payback in both tangible and in tangible terms. These are less disposal fees,
less raw material, less production time to many required amount, less energy, less



emissions, longer tooling life, etc. Vhe next area concerns chemical binder systems
used to make cores in which some of the components are considered hazardous and
regulated. These systems were formulated on these materials such as phenol based and
formaldehyde chemistries and cannot easily be changed by reducing the amount
components in the formula to make them cleaner. Secondly these systems require large
amounts of energy to drive the reaction to completion which in today’s technology is
not applicable. The need to seriously consider alternative systems is a requirement
today. Exchange current binder for more environmentat acceptable type that can be
utilized with the existing process and cquipment. My suggestion would be a for a
Warm Box system using a catalyst and a silicon release agent. This system should be
able to provide suitable strengths at a lower binder level, require less use of energy to
cure, and provide longer bench life in the machine and most important eliminate phenol
content and minimize formaldehyde content. A secondary release system may be
required to insure core release from the baking operation. Longer term would be to
investigate other core making processes and the equipment required to use it and to
maintain environmental control. There also exists the probability that the type of
products Viadrus makes today will not be continued in the market place. The heating
technology of the United States reflects the change from radiator systems to baseboard
and central air heating methods.

The next area to minimize waste is basic reclaiming of the current waste stream out of
the plant. The potential to reduce the overall amount of sand by screening and
classification has tremendous value when ihe current level of discharge is 20, 000
tonnes annually. Assuming 20 percent sand could be reclaimed , 4000 tonnes are
saved or 4000 tonnes of replacement sand do not have to purchased, 4000 tonnes do
not have to be land filled, and 4000 tonnes are not charged fees.

The use of cupola melting in the future decade maybe questioned. The process is a
pollution generator by design- it works that way. Pollution control is always add-on
and does not improve the operation of the melting process. Iron metal melting practices
in the United States were altered in the 1970’s from cupola melting to different forms
of electric melting as a result of environmental control imposed to control fugitive
emissions of carbon monoxide and particulate matter containing carbon, iron, sulfur,
and silica. The cost to upgrade cupola pollution control equipment was often in excess
of new electric melting costs. The advantages of electric melting were less volumes of
contaminated air streams and less temperature sensitivity making dry collection and
separation very desirable over water based systems and handling the sludge they
produced. The single most favorable feature was the elimination of metallurgical coke
from the charge make-up. This single factor eliminated metallurgical smoke that is the
major pollutant and the most difficult to control. Cupola melting remains a mainstay in
large operations melting over 300 tons day; lesser operations have opted to use
induction melting furnaces. The manufacturing of metallurgical coke has been
sharply reduced in the last decade in the United States as the process also is a pollutant
generator producing high volumes of sulfur and carbon particle emissions. Thus future



sources of coke are uncertain outside of steel mills that are producers and direct
consumers for blast furnace operations.
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Overview

Do you have difficult
scrubbing applications that
require:

«Cleaning dirty gases that contain high
solids loadings

e Cleaning gases that contain sticky solids

eScrubbing with slurries such as lime or
magnesium hydroxide

*Multiple requirements

- Particulate removal
- Acid gas absorption
- Hot gas quenching

*Submicron particulate removal
eHigh removal efficiencies
oEffluent minimization

DynaWave™ scrubbers were invented
specifically to handle these ftype
applications, ones where other scrubbing
systems fail.

DynaWave scrubbers utilize Froth Scrubbing
Technology. This technology was
developed by E.l. Du Pont de Nemours in
the 1970's to solve a difficult acid mist and
particulate emissions problem. Today, froth
scrubbers are used extensively within
Du Pont to solve air pollution control
problems requiring reliable operation with
dirty, hot gases. Over 30 Du Pont plants
worldwide have installed over 140 froth
scrubbers in more than 40 applications.

Originally, Froth Scrubbing Technology was
treated as confidential and not published
or made available outside Du Pont. In 1987,
Monsanto Enviro-Chem Systems, Inc.
entered into a worldwide licensing
agreement with Du Pont to design, market
and supply the froth Scrubbing Technology
in sulfuric acid, incineration and other
industrial gas cleaning/air pollution control
applications.

Froth scrubbing is a unique approach to
gas scrubbing using extremely high liquid to
gas contact which results in highly effective
removal of particulate and gaseous
components from process and waste
streams. The scrubbing principle requires a
scrubbing liquid be injected into the gas
stream so as to balance the liquid and gas
momentums, creating a froth zone through
which the gas must pass. The froth zone is a
region of extreme gas/liquid turbulence,
where intense mixing action produces high
rates of heat and mass transfer, and
efficient collection of small particles.




DynaWave scrubbers have
several advantages over
traditional scrubbing systems.

+No Plugging
- Large, open bore liguid injectors
- Non-restrictive, open vessels

«Low Pressure Drop
- As low as 1/2 that required by venturi for
equal efficiency

*Broad Turndown Range
- 2 : 1 turndown with no loss in efficiency

*Low Maintenance
- No internal moving parts

«Simple to Operate
- Minimal instrumentation

*High On-Stream Reliability

DynaWave scrubbers are an excellent fit
with tough gas cleaning applications
because they are able to operate reliably
in dirty environments with high collection
efficiencies.The inherently simple design
and operation of a DynaWave scrubber is
exemplified by the lack of atomizing spray
nozzles, narrow passages or moving parts.
This results in high on-stream fime and iow
maintenance costs. The ability of
DynaWave scrubbers to operate with dirty,
sticky, high solids recirculating liquid
streams, typically 10% or greater total
suspended solids, allows system effluent to
be minimized. DynaWave scrubbers can
reduce the size of or totally replace
electrostatic precipitators, thus minimizing
capital and maintenance costs.

Monsanto Enviro-Chem Systems, Inc., @
wholly owned subsidiary of Monsanto
Company, is a full service Engineering and
Construction Company as well as a
supplier  of proprietary  process
technologies. These technologies include

cogeneration facilities, full scale sulfuric
and nitric acid plants, Brink® Mist
Eliminators and DynawWave scrubbers.

Monsanto Enviro-Chem has all the
necessary engineering, procurement and
construction disciplines to design and
execute nearly any size project. Projects
range from engineering studies or
equipment only designs, to full turnkey
installations. With our extensive proiact
experience throughout the worla, gas
cleaning technology can be customized to
most plant processes. Experienced
personnel are available for interfacing a
design with existing processes, as well as
providing start up assistance for new or
retrofit systems. From custom design
through installation, MEC delivers service
and technology every step of the way to
insure a Total Quality package
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Froth Zone

DynaWave® scrubber technology is based
on a unique approach to gas scrubbing
that can concurrently accomplish several
gas cleaning/processing needs. With this
technology. a relatively large volume of
scrubbing liquid is injected into the gas
stream to establish the froth zone. The froth
zone is a region of infense turbulence. with
substantial back mixing and a high rate of
liquid surface renewal. A proper balance
of gas and liquid momentums and liquid to
gas ratio is required to set up the froth
zone.

The key to design is for liguid and gas
velocities to lie within a specific, near
flooded region - the froth zone. A two-
phase flow regime map was developed to
show the region of proper operation. This
chart is analogous to a Baker chart
describing two-phase flow through a
horizontal pipe.

Two-Phase
Flow Regime Map
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At the lower left of the chart, gas and liquid
velocities are both low: gas and liquid are
stratified and the liquid surface is calm. As
the gas flow is increased, waves begin 1o
form and then their tops are clipped off. At
a high enough gas velocity. the liguid is
atomized into small droplets. This region is

analogous to the operation area of a
venturi or other wet scrubbing device
which functions via impaction. As the liquid
flow is increased, eventually a state in
which the gas bubbles through a
continuous liquid phase is reached.

The froth zone is a broad flow regime which
lies between these boundaries. The
boundaries of this region are sufficiently
large such that a froth scrubber can easily
be designed to operate with 2:1 turndown
in gas flow with no loss in scrubbing
effectiveness.

DynaWave scrubbers are actually a family
of scrubbers, each tailored to address
different processing needs. The two main
devices are the Reverse Jet scrubber and
the Froth Cclumn.

Reverse' Jet Scrubber

The Reverse Jet is an annular orifice
scrubber, with liquid injected through a
non-restrictive opening intfo a straight-
walled barrel countercurrent to the gas
flow. The prccess gas collides with the
liquid, forcing the resultant mixture radially
outward toward the wall. This creates a
high turbulence zone in the region of gas-
liquid interface. Flow momentums are
balanced and the equipment sized to
develop a stable standing wave with
intense gas to liquid contact. The wave
floats in the gas stream. shifting up or down
the barrel, depending upon relative
momentums of the liquid and gas streams.
Particulate collection, gas absorption-and
hot gas quenching occur in the froth zone
due to gas contact with the large area of
constantly renewing liquid surface.

Reverse Jet Scrubbers are extremely
reliable with an excellent record of frouble-
free operation. Liquid injectors for a typical
Reverse Jet sized to handle 50,000 ACFM
have openings of 2 inches or larger in
diameter. This allows routine operation with
10% or more suspended s0lids by weight in
the recirculating liquid without the threat of
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plugging. Also, low liquid effluent rates
minimize the load on liquid treatment
facilities. High reliability and onstream time
are insured by the open, nonrestrictive
design of the Reverse Jet Scrubber with no
internal moving paits.

The Reverse Jet can be used alone or in
series. The system is simple and easy to
operate, requiring minimal instrumentation
and operator aftention.
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Scrubber Systems

Typical scrubber system designs incor-
porate more than one stage of DynaWave
scrubbing. Staging allows for the optimum
use of pressure drop while achieving high
particulate and gas contaminant removal
efficiencies. A typical system would consist
of two Reverse Jets in series installed in one
vertical disengagement vessel to remove
Q0+% of the incoming contaminants and
guench the inlet hot gas.

For high performance requirements, four
Reverse Jefs can be configured in series in
one horizonta! disengagement vessel to
remove 99+% of the incoming conta-
minants and quench the inlet hot gas.
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Froth Column

The Froth Column is similar in appearance
to a conventional baffle tray column;
however, trays are designed with the
optimum open area to induce froth zones
in the open areas between the trays. Froth
Columns operate with countercurrent gas
and liquid flows and are effective at
submicron particle removal, gas cooling
and multi-stage gas absorption. They are
used for cooling or gas absorption in
applications where packed columns or
sieve trays would be susceptible to
pluggage. or where additional collection
of particulate is required. The recirculating
liquid can be externally cooled and
approach temperatures can be confrolled
to promote particle growth through nuclei
condensation, thereby improving particle
removal efficiency.
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Systern Design

) Fabrication Materials

Design Features

For most applications, vessels can be
constructed of FRP, allowing good
chemical resistance at low cost. No field
installation of lead or brick lining is needed.
Using an innovative wet wall transition, FRRP
is used to quench hot gases up to 750°F.

The liquid injector is custom fabricated of
solid teflon for corrosion and abrasion
resistance. For highly abrasive applications,
silicon carbide is used.

Monsanto Enviro-Chem will supply
DynaWave scrubbers fabricated of FRP,
stainless steel or lined steel, depending on
the application environment and client
specifications.

« Particulate removal down to
0.008 gr/DSCF

e Gas quenching from 2200°F

* SO, removal down to < 10 ppm
e HCl removal down to < 5 ppm
e Low liquid effluent rates

» Dry effluent capability

Pilot Plant

Monsanto Enviro-Chem has three
DynaWave pilot plants, These modular units
are avaitable to work with our clients in
developing custom solutions for unique or
difficuit scrubbing applications.

The standard pilot plant is designed to
handle gas flows up to 700 ACFM at
temperatures as high as 700°F. Each pilot
plant consists of four rmodules:

* Reverse Jet

e Froth Column and final Reverse Jet
« Fan and control panei

e Cooler (optional)

All four modules can be shipped on one
flat bed truck and reassembled quickly in
the field.

When pilot plant tests are needed, Enviro-
Chem engineers will work with you fo
develop an experimental program,
properly install the unit and arrange for
sampling assistance as needed.
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UNITED McGiLL ELECTROSTATIC
PRECIPITATORS

United McGill's electrostatic precipi-
tator (EP) systems provide effective
air pollution control for boilers, fur-
naces, incinerators, and other types
of industrial processes. We can
design and manufacture an economi-
cal system to help you comply with
the toughest emissions standards.
What sets our EPs apart from con-
ventiona! designs is a patented
high-voltage needle/plate collection
electrode for generating the corona
current and electrostatic field. In
our EPs, a series of sharp needles
are mounted along the leading and
trailing edges of high-voltage collec-
tion plates. The needles produce an
electrical charge that causes partic-
ulate in the flue gas stream to col-
lect on the electrode plates. This
unigue design enables our EPs to
combine high collection efficiency
with the following benefits: low oper-
ating costs, low maintenance costs,
and small sizes.

Cover: Three United McGill EP systems control
glass furnace emissions. Each system has duct-
work, evaporative cooler, electrostatic precipitator,
induced draft fan, and exhaust stack.

Low OpPERATING COSTS

All EPs generate a corona cutrent to
electrostatically charge particulate
and remove it from the flue gas
stream. Conventional weighted wire
or rigid frame EP designs inherently
require large amounts of electricity to
collect particulate. United McGill's
needle/plate collection electrode
design uses energy much more effi-
ciently, enabling our EPs to operate
at relatively low levels of voltage and
current. By consuming as much as
70 percent less power than conven-
tional precipitators (and far less than
baghouses or scrubbers), a typical
United McGill EP can save you tens
of thousands of dollars per year in
electricity costs.

Low MaINTENANCE COSTS

EPs are equipped with rapping sys-
tems that periodically clean particu-
late from the collection surfaces.
Because our EPs generate a high
average current density, the elec-

A scale view of a section of needle electrodes
mounted on the edge of a high-voltage collection
electrode plate.

S Copyngnt 1995 United McGilt Corporation—All Rignts Resarven

trodes do not require the frequent
cleaning that conventional corona
clectrodes need. Less frequent rap-
ping means less wear and tear for
the EP internals. The potential for
damage to the corona-generating
needles is further reduced because
of the rigid support provided by the
plates. In addition, operating at low
voltage and current helps prolong the
life of our EP insulators. The overall
result is reduced maintenance
requirements and costs.

SMaALL Sizes

The collection surfaces in a United
McGill EP consist of paralle! rows of
high-voltage and grounded collection
plates arranged in alternating order.
Both types of plates are charged with
opposite polarities and spaced cioser
together than the single-polarity
plates in conventional EPs. Because
of the compact design, our EPs are
physically smaller than conventional
units, making them a better choice for
installations where space is limited.

A scale view of the same needle electrodes under
normal applied DC voltage. Corcna current flows
frem the needle tips through the gas stream 10 a
resistive layer on the grounded collection eiectrode.
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Plan view of United McGill EP electrodes with typical dimensions.
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Plan view of the electrodes from another type of EP with typical dimensions.

Module Sizes (height x width)

HEIGHT

Artist’s renderings, approximately 1o scale, show-
iy the internals of a United McGil EP (feft) and
another type of £P {nght). Nole the rigid frame
electrodes compared with United McGill's
neecle/plate design

MobpuLAR CONSTRUCTION

United McGill EPs are constructed of
individual modules. Using these
modular building blocks, we can pro-
vide a broad range of EP sizes. This
modular concept enables us to
match your needs accurately, so that
the EP we provide is the right size
and price for your application. A
modular design is practical for our
EPs because of the high-voltage
needle/plate collection electrodes
and compact size. It is impractical
for conventional EPs with their large,
fragile electrodes.

Ali of our EP modules are about 10
feet high by 8 feet in depth. Nothing
else changes but the width.
Components such as rapping devices
and insulators remain the same.
Each module is self-supporting,
requiring no external structural frame.
The internal structure serves as both
the main shipping frame and the per-
manent frame for supporting the high-
voitage and grounded collection
electrode plates. This internal struc-
ture also provides a smooth surface to
insulate, minimizing cold spots and
differential thermal expansion.

MobuLE Size

The five module sizes pictured in the
figure to the left are used to build
United McGill's tield-assembled EPs.
Small pre-assembled EPs are avail-
able, using Model 25, 50, and 75
modules (7.5 feet high).

2|



Drawing of a basic EP module with top stiucture
and hopper.

Two views of a United McGill Model 4-350 x 2 EP
with 16 Model 175 modules, 8 top structures, 16
1apping subassemblies, 16 side access doors, and

TOP
STRUCTURE HEIGHT
P
MODULE -
\‘
HEIGHT

HOPPER

. |HEGHT

8 hoppers, :n two chambers.

wsrow T T T T\

g
FIELD 1|FIELD 2 [FIELD3

I

X—1 of 16 modules

Y—1 of 8 top structures

Z—1 of 8 hoppers SIDE VIEW

——A
END VIEW




STANDARD DESIGNS

Modular construction means stan-
dard designs with consistent quality
and lower manufacturing costs. We
have a standard design for virtually
all EP components: EP modules
with rapping and access doors, top
structures with insulators, hoppers,
horizontal support structures,
access platforms, and stairs. The
only items that are not always stan-
dard are the vertical support struc-
ture and the inlet and cutlet
transitions for connecting the EP to
the rest of the air pollution control
system, which often must vary from
site to site.

A simplilied drawing ol United McGill's EP
design. skown lrom the top down, depicting
both traveling-hammer and pneumatically
actuated rapping systems:

A. Support insulators lor the high-voltage collec-
tion plates

B. Adjustable hanging Irame for the high-voltage
collection plates

C. High-voltage needle/plate collection electrode
D. Grounded colection plates
E. Spacers for the collection plates

Traveling-Hammer Rapping

F. Stationary support insulator—high voltage

G. Travelig insulator—high voitage

H. Electric drive motor

1. Machine screw drive

J. Insulator enclosure heater

K. Hammer rapper for grounded collection plates

L. Hammer rapper for high-volitage collection
plates ’

M. Rappingrinsulator enclosure. internally insulated
with key-interlocked access door

Pneumatically Actuated. Positive-Displacement
Rapping
N. Rapping/insulator enclosure, internally insulated

O. Insulator/rapping mechamism assembly for
rapping high-voltage collection plates

P. Pneumatlic cylinders for rapping grounded
collection plates

Q. insulator enclosure heaier
R. Solenoid valves
S. Key-interlocked access door

T. Pneumatic cylinder for rapping high-voltage
collection plates

U. Rapping mechanism assembly for grounded
collection plates (tvpical)

Pneumatically Actuated, Positive-
Displacement Rapping

Traveling-Hammer Rapping




Low CONSTRUCTION COSTS

Modular design minimizes expensive
field construction because as much
of the work as possible is done in our
manufacturing plant. We manufac-
ture complete modules and ship
them to the jobsite for installation.
Conventional EPs are assembled
piece by piece in the field, often mak-
ing installation costs as high as the
cost of the equipment itself. United
McGill's modular EP design reduces
installation costs and makes it practi-
cal to add to or move an EP if future
changes require it.

Installation of United McGill's Modular Electrostatic
Precipitator

1. Setting up one of three hoppers for a Modei 3-
200 EP.

2. Rigging a Model 100 EP module, a 12,400~
pound lift.

3. Lifting the second Model 100 module, the bot-
tom part of the second field.

4. Lifting the third of six modules. Only a very small
crew is required to erect any size precipiator.

5. Setting up the top structure for the first field, a
4,700-pound ift.

6. Inlet transition is in place ahead of first EP field.

Transitions can also be designed for top, bottom,
and side entry.
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CONTROL SYSTEMS

To make our EP systems easy to g H . RIDAY
operate and maintain, we supply § Uﬂ{]ﬁ@d} MCG'“ DA i
powerful PC-SAM computerized con- CORPORATION W Lt
Jtrol systems. Each control system ‘
combines a programmable logic con-
troller (PLC) with a personal comput-
er (PC). United McGill has extensive
experience using PLCs to operate : .
emissions control equipment. By ) ,S%ﬁ}cg?ﬂ :
adding a PC to the control system qrmmes "‘_.v g . SRR FAN DRIVE i
package, we give you simplified con- : f 2 .
'rol, programming flexibility, and : b : ' |@I Iﬁ _
greater data acquisition with histori- TR g ‘ bl , =
cal trending capabilities. - NI e

: N

SimPLIFIED CONTROL

The PLC is the brains of the control
system, making decisions about the
day-to-day operations of your air pol-
lution control equipment. The PC
puts control of all functions at your
fingertips, while providing visual dis-
plays so you can monitor operations.
Our PC-SAM control system is user
friendly and can be set up for on-site
or remote control. The PC can be
programmed to work with controls for
the precipitator and subsystems of
your process, giving you a single
integrated system.

PROGRAMMING FLEXIBILITY

Because emissions control needs can
change over time, we design our PC-
SAM software so that it can be repro-
grammed quickly and easily. This
control flexibility helps keep your
emissions control equipment operat-
ing effectively, while working with our
optional energy management systems
to minimize your operating costs.

DaTa ACQUISITION , ST R c
 OFFTAKE pucT HAME

The PC records operations data 1 COOL'.I'\A“C ~Cb\"TR‘%)L

such as temperature, pressure, gas Y R =l ‘ PLINY LR IRYL

flow, emissions levels, voltage, cur- Eve EGS

rent, opacity versus power, and volt- ; | - | . :

age versus rapping cycte. Data can ; o \

i
- s

access to the precipitator system'’s control functions. . ) OUTPUT 33 %

2. The PC-SAM control system has extensive report
and trending capabilities including on-screen operat-
ing and maintenance manuals.

‘. . ™ 0
be stored for up to 6 months and £ 1o, o
can be used to show trends in the .
EP system’'s operation, helping you E
mornitor performance and diagnose s .
potential problems. ¢ o
i ] : SAPLES - - 20 NIWITE 700
~ , N e ¢ . 0 ¢ TENPERATURE
1. PC-SAM's control screen provides user-friendly R N 'sz;r:af:; 2;3% é —
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3. Adjustments to the precipitator's subsystems can - ( o e ’
be easily and quickly made with a few keystrokes. — . - :




APPLICATIONS

United McGill has solved air pollu-
tion control problems for a wide
range of applications. In addition to
our standard EP systems, we pro-
vide wet EPs to control process
emissions that contain organic com-
pounds, fine particulate, sticky mate-
rials, or combustible materials. Our
wet EPs use water to condense
organic emissions so that the EP
can collect them. A wash system
helps prevent fires by cleaning sticky
and combustible particulate from the
collection electrodes.

For emissions that contain acid
yases, we provide spray-dry scrubbers
and dry reagent injection systems.
Both are complete pretreatment sys-
tems for converting gaseous pollutants
to solid materials that can be collected
by an EP. Over the years, we have
provided effective control of acid gases
such as hydrogen chloride, sulfur diox-
ide, hydrogen fluoride, and boric acid.

1. United McGill installed three spray-dry scrub-
bers, two electrostatic precipitators, and a fabric fil-
ter to control acid gas and particulate emissions
from this mass-fired municipal solid waste incinera-
tor located in North Carolina.

2. A United McGill EP system with four chambers
(Model 5-600 x 4) collecting approximately 40 tons
of iron oxide per day from two basic oxygen fur-
nace vessels in Colorado.

3. Using a United McGill Model 3-500 wet EP, this
facility meets the EPA’s most recent air pollution
control standards for fiberglass forming and curing.

\!(1/



4. A United McGill Model 5-300 EP collecting calci-
um oxide from a cement plant's dry process kiln in
Ontario, Canada

5. The llyash produced by a combination-fuelad
boiler (coal and bark; for an Alabama packaging
manufacturer 15 collected by a United McGill
Model 3-500 x 2 EF

6. Emissions lrom three wood dryers are collected
by United McGill's Model 3-600 wet EP. It has a
cross-sectional area of 600 sq It and handles a
volume flow of 160,000 acfm.

7. Flyash from two coal-fired boilers providing
steam for an Chio universily's power plant is con-
trolled by a United McGill Model 2-300 EP.




COMPLETE TURNKEY SERVICE

United McGill can supply complete
air pollution control systems, working
with you at every stage of a project to
solve your problem. We can start by
using our mobile testing equipment
to analyze your emissions and size a
full-scale system for your application.
If both particulate and acid gas emis-
sions need to be controlled, we can
supply a system that combines an
EP with a spray-dry scrubber or dry
reagent injection. We can handle
construction of your EP system, sup-
plying all the necessary equipment.
Once installation has been complet-
ed, we will work with you to make
sure you continue to meet emissions
regulations for vears to come.

AUXILIARY EQUIPMENT

We can handle your entire air pollu-
tion control project, supplying equip-
ment such as the following:

Particulate Control
Electrostatic Precipitators (wet or dry)
Fabric Filters

Acid Gas Control
Reagent Storage (wet or dry)
Reagent Preparation
Reagent Transport (wet or dry)
Spray-Dry Scrubbers
Reaction Chambers

Control of Volatile Organic
Compounds (VOCs)

Regenerative Thermal Oxidizers

Evaporative Coolers
Up Flow
Down Flow
In Duct

Auxiliary Equipment
Recycling Systems
Disposal Systems
Stacks
Control Systems

1. United McGill combined a spray-dry scrubber,
dry EP. and two wet EPs to provide complete air
pollution control for this California fiberglass plant.

2. For small-scale appiications, we offer skid-
mounted dry reagent feed systems that are factory
assembled for quick mnstallation.

3. United McGill's ThermaGrid™ regenerative ther-
mal oxidizers (RTQOs) control volatle organic com-
pounds (VOCs) for a variety of applcations and
industries at substantial enargy savings over other
types of thermal oxidizers.

J. The design. faonication, and erection of a three-
flue exnaust stach, 12 feet in diameter by 210 feet
high, was part of this 4-350 x 3 EP system for an
Alexandna, Virginia, municipal solid waste facility.



Emissions TESTING

United McGill provides testing ser-
vices to analyze your emissions
problem and develop an effective
solution. Our mobile testing equip-
ment includes two EPs that can
operate wet or dry, a spray-dry
scrubber, a quench tower, and a
water filtration and recirculation sys-
tem. With a few weeks of testing,
we can collect enough data to size a
tull-scale EP system and verify that
it will meet your emissions control
requirements. Tests are conducted
at a realistic volume flow of approxi-
mately 5,000 to 10,000 actual cubic
feet per minute.

Our technical staft can provide
Environmental Protection Agency
stack testing for emissions quantities
at the inlet and outlet. Results can
be evaluated quickly during the pro-
gram in case operating condition
changes are required. Other tests
conducted include particle size mea-
surements, gas analysis, and opacity
monitoring. Chemical and resistivity
analyses of the collected dust are
done separately to predict how the
full-scale precipitator will perform at
temperatures and moisture levels dif-
ferent from those encountered during
the mobile EP testing.

Computer-optimized, experimental
design techniques are often used to
establish the most useful series of
tests. A detailed technical report is
provided soon after the testing pro-
gram has been completed.

REPAIR AND MAINTENANCE

United McGill has a complete service
program to maintain, repair, upgrade,
and rebuild EP systems. We provide
emergency repair service in case a
protlem with your EP forces you to
shut down. Our technicians diagnose
problems and solve them to get you
back on line quickly. Many high-
demand replacement parts are stocked
and can be shipped immediately.

To prevent problems from becom-
ing emergencies, we can provide peri-
odic inspections and preventive
maintenance that meets your sched-
ule. We rebuild and upgrade EP sys-
tems if performance is affected by
process changes or wear and tear.
We also upgrade systems with the lat-
est technology to improve perfor-
mance and reduce operating costs.
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1. A mobile EP and spray-dry scrubber can be used
lo test emissions and analyze your control needs.

2. United McGill can rebuild or upgrade older equip-
ment. Technicians are shown here at work on a
project that included rebuilding the EP's internals
and installing a new rapping system.

3. We can inspect your EP on a scheduled basis to
locate and solve potential problems.

United McGill Corporation products depicted in this
brochure were current at the ime of publication. As
J gualitv-conscious manutacturer, United McGill 1s
constanity seeking ~iys 1o improve 11s products 1o
ontter serve ls customers  Therefore. all designs,
spechicatons, and oraduct features are subject to
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Bench Life : :
Hench jifeis the: lengtho
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cores;’ 'I‘he tieach’ fifelbi a0’ lSOGURE bmder band nux
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sand tempersture; type:and amount ‘of contaminants,”
amount of aeration, and- acid demand ‘value of Um &
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ISOCURE Part [} 'companents to comnenqate for the
variables and cxtend bexmh life,

Forming The Core Or Mold
Cores can be formed by all f tl}e conventlon,ﬂ pro

blowmg pre&.urw can
core should be _blown

gas genemwr or thi
designed 2o. supplyd
blowers: ISOCURE
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2191 West 110th SLrL‘Lt . " ISOCURE binders are packaged

. "in 53 gallon steel drums and, for
216/961- 4°J0 ST ;. larger usars, in bulk tank trucks.
(o1 - " ISOCURE caLdy'iLs are packuged
) . 43216 65 I ;
C 9919 o < in 65 gallon steel drums, - ;
[_)’“‘\ sl . A , .. Fur moro detaited informa-
B14/889-3514 e T tum on the ‘Ashland Proces. und

4 671 ‘ - ISOCURE binders contact your -
8 e “ lOcal Ashland representalive or

32500 (‘onwrd Dr, .Smte d - one of thé sales offices h.\wd in
'313/‘385 ST ‘4 lxbulleun. L€ :
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Metalcasting Associations

Ohio Backs Reuse of Foundry Sand,
Governor Tells Metalcasting Group

Ohio Gov. George V. Voinovich recently told the Ohio Cast
Metals Assn. (OCMA) that the state's EPA has acted to remove
the restrictive reporting requirements blocking the use of spent,
nontoxic foundry sand in flowable fill.

The governor made his announcement to more than 100
OCMA members on October 14 at the organization's meeting in
Columbus, Ohio. This was his first-ever presentation to OCMA.

Emphasizing the state’s partnership with business, Voinovich
said his administration will continue to work with OCMA to
encourage the beneficial reuse of nontoxice foundry sand.

He said he was proud to say Ohio is the number-one
metalcasting state and that he intended to help maintain that
status. The state needs a strong manufacturing base to sustain
continued economic growth, and that fact can be difficult to
convey to others, Voinovich added

The governor also reiterated his pledge to push for “real
reform”in the state’s workers' compensation program. Although
itwas difficultto implement recent reforms, he promised to hold
the workers’ compensation bureau’s “feet to the fire” to ensure
further improvements.

Voinovich asked for continied support from OCMA to ac-
complish this task.

, B N

Gouv. George V. Voinovich (ctr) is flanked by Ohio Cast Metals
Assn. President Charles T. Carroll (1) and Vice President Charles
Rentschlerat the organization’s October meeting in Columbus.
The governor said he will continue to work with OCMA to
promote the reuse of spent, nontoxic foundry sand.

In other remarks, he called for a partnership between the
state and business to create jobs, pledged to continue his efforts
to make government “do more with less,” and promised to
further reduce burdens on business. \
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Summary oF Founpry Sanp Reuse OpTioNns
IN Onio anp Wisconsin

Materials Prepared For
Ohio Cast Metals Association Meeting of April 6, 1994

RMT, Inc.
6457 Reflections Drive, Suite 110
Dublin, Ohio 43017-2352
Phone: (614) 793-0026
FAX: (614) 793-0151




SUMMARY OF KNOWN FOUNDRY SAND BENEFICIAL REUSE OPTIONS
PRE-APPROVED FOR USE IN OHIO AND WISCONSIN
MARCH 1994
L . .Description o _ ‘ Jisconsin _

Daily cover at landfills (i.e., mandatory acceptance by fandfill) Yes
Foundation subgrade fill Yes No
Concrete/asphalt fine aggregate substitute Yes Yes
Paved roadway subbase fill (or highway base course) Yes Yes
Paved parking lot subbase fill Yes No
DOT contained embankment Yes No
Storage facility Yes No
Extraction and recovery of materials and compounds Yes Yes
Raw material for manufacturing a product Yes Yes
Mine subsidence stabilization, fire control, mine sealing No Yes
Blasting grit, roofing granules, other non-land applications No Yes
Flowabile fill No Yes
Compost additive No Yes
NOTE:

Most options have some special testing, reporting, on-site characteristic requirements. These vary by state and option.

*No* in table means pre-approval (either existing or pending) has not been granted, but case by case approval is
possible.
Source: RMT, Inc.




Mark Your Calendar Now!

" Planon Attending the

FLOWABLE FILL DEMONSTRATION
USING
SPENT FOUNDRY SAND

Co-Sponsored by:

Thomas J. Ned, P.E., P.S., Cuyahoga County Engineer
Ohio Cast Metals Association

Institute of Advanced Manufacturing Sciences

Ford Motor Company

Kurtz Bros., Inc.

Collinwood Concrete

SAVE Money Now! Substitute Foundry Sand in Your Product!

SAVE Money Later! Flowable Fill Reduces Overall Project Costs!

SAVE Time! Flowable Fill Reduces Overall Project Length!

SAVE The Environment! Preserve Precious Landfill Space and Natural Resources!

May 12, 1994
2:00 p.m. - 4:00 p.m.

Cuyahoga County Fairgrounds
164 Eastland Road
Berea, Ohio

Program Schedule:

Registration 2:00 p.m. - 2:30 p.m.
Programv/Speakers 2:30 p.m. - 3:30 o.m.
Live Demonstraton 3:30 p.m. - 4:00 p.m.

Speakers Include Representatives From:

Cuyahoga County Engineer's Otfice
Hamiiton Counry Engineer's Office
Ford Motor Company

Ohio Cast Merais Association

+ QOhio Environmental Protection Agency

L d * * L 4
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BENEF" YIAL, USE_OF NON-TOXIC BOTTOM ASH, FLY ASE AND SPENT FOUNDRY

SAND, AND OTHER EXEMPT WASTES . DRAFT COPY
SUBJECT TO REVISION

PURPOSE | " OHIO EPA

This policy was developed to facilitare the beneficial use of non-
toxic bottom ash, fly ash, and spent foundry sand, and other exempted
wastes, and to assure that such uses do not cause water pollution

SCopPE

This policy sets forth beneficial uses of non-toxic bottom ash, fly
ash, and spent foundry sand, and other exempted wastes. It describes
notification reguirements, design and operating standards, and siting

criteria.

APPLICABILITY

This policy applies only to that non-toxic bottom ash, fly ash, non-
toxic foundry sand, and other exempted wastes used or proposed to be
used for a particular beneficial purpose in lieu of a competing raw

-material ox finished producr. This policy does.not apply to rasiduzl

Or non-toxic waste disposal, or indiscriminate dumping/filling. This
policy’ does not address construction or permit-to-install requirements
for wastewater treatment as addressed in O.R.C. Chapter 6111, or
permit to drill or permit to operate requirements of 0.R.C. Chapter
6211 and Chapter 3745-34 of the 0.2.C.

Non-toxic bottom ash, fly ash and spent foundry sand are exempt from
regulation as hazardous or residual solid wastes and are subject to
Ohio's air, land, and water pollution laws, this policy and Policy
Numbex 0400.028 (for disposal). Residual wastes, as defined in 0.A.C.
Rule 3745-30-01, may be beneficially.used in accordance with this

policy.

Generators of waste should actively explore and implement all feasible
alternatives to reduce the volume and toxicity of wastes, as well ag
on-site recycling, or recovery, before evaluating potential beneficial
uses of the material. ‘
Proposed uses of iron and steelmaking slag are not addressed by this
policy. A separate policy covers this subject. Underground injection
is not addressed by this policy and reguires permits under O.R.C.
Chapter 6111 and 0.A.C. Chapter 3745-34.
or design and construction of a

sh

Refex to Policy Number 04060.028
fact ly ash, bottom ash and spent foundry

disposal ility for non-:toxic
sand.

Ith th

Post-It™ brand fax transmittal memo 7671 {# ot pages » [ -

™ BDob Fechter | Jenny Lashnodd
“ pshlard “Bhio EPA_DSLoN
Dept. Phone ¢ 271_“_/; ‘9\&‘12

R ood- a9y [ 4y 33249
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APPRQVAL. OF DPLANS

Beneficial use of a waste covered by this policy shall not require a
permit from the Agency, unless otherwise n ted, if such use complies
with the provisions of this policy. This licy does not provide any
exemption from the requirements of O.R.C. 621.043 and rules

-

promulgated thereunder.

Proposals for land application (e.g. for nutrient benefits, soil
conditioning, agronomic liming) require a plan approval from the Onio
EPA (except use in composting process and as a soil blending
ingredient, as described by this policy). Low volume, experimental
projects for land application may fall under a beneficizl use Catecory
4 (see below).

DETINITIONS

1. "Non-Toxic Bottom Ash, Fly Ash and Spent Foundry Sand" means
bottom ash and fly as . generated by fuel burning operations which
burn as fuel primarily coal, and spent foundry sand generated
Zrom foundry operations, where the leachate (from either an acid
or deionized water extraction of the material, as determined in
accordance with the testing procedures described in this policy)
does not exceed thirty times the levels® specified in O.A.C. Rule
3745-81-11(B) for any parameter listed in tne following table.

3745-81-21(B) Non-toxic
Ohio Drinking Criteria =
- Parameter Water Standards 30x _Stancdard

mg/L mg/L
Arsenic 0.05 1.5
arium 2.00 60.0
Cadmium 0.005 0.15
Chromium 0.1 2.0
Leac “0.05 1.5
Mercury 0.002 0.06

* For a waste to be considered non-toxic, the selenium
concentration in the leachate may not exceed 1 mg/L.

In addition, spent foundry sand leachate shall nor contain:
phenol exceeding 10.5 mg/L

cyanide exceecding 0.6 mg/L
fluoride exceeding 12.0 mg/L

S

1 Use" means zhe environmentally sound and technic
Lse of waste materiais asg rroducts cxr raw matevials
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lleu of a competing product or raw material in accordance with
the conditions outlined in this policy or in accordance with
conditions specified by the Ohio EPA. Beneficial use is nort
disposal and does not normally require a permit to use the
material from the Ohio Environmental Protection Agency.
Beneficial use status does not provide exemption from permit-to-
install requirements for installation or operation of waste
disposal systems. Beneficial use status does not provide
exemption from permit to drill or permit to operate requirements
for installation or operation of underground injection control
wells. The term does not include valley fills, or the use of -
waste covered by this policy to fill open pits from coal or
industrial mineral mining. '

"Other Exempt Wastes" means wastes that are exempted from Soligd
Waste Regulation (0.A.C. Chapter 3745-27) or Residual Waste
Regulation (0.A.C. Chapter 3745-30), not including non-toxic fly
asn, bottom ash and spent foundry sand. Wastes can be exempted
by definition (in the Solid Waste Rvles), or by beneficial use in
compliance with O.R.C. 6111.

"Category 1" means beneficial uses, indicated with am "x" in the
table on Page 5 of .12, that do no- require Ohio EPA review or
notification. “General Reguirements" apply.

"Category 2" means beneficial uses, indicated with an "o" in the
table on Page 5 of 12, where "Isolation Distances, " "Qther
Criteria," and "Annual Report" apply. Examples: certain volumes
of waste as structural fill; pipe bedding, roads/parking lors,
and borrow pits when metals levels are not less than 5x Drinking

Water Standar-ds (DWS) .

"Category 3" means beneficial uses, indicated with ar "xx" in the
table on Page 5 of 12, of certain volumes of waste as structural
fill, where "Isolation Distances," "Other Criteriz," and a "30-
day Prior Netification to Ohio EPA" apply.

"Category 4" means beneficial uses not categorized or listed in
gory ! : g

this pslicy, where a 60-day prior notification of Okio EPA is
required. Ohio EPA consent is required to proceed.

MATERIAL, TESTING REQUIREMENTS

1.

sSampling Methods: A representative sample ¢f waste shall be
obtained by forming a composite of six (6) to twelve (12)

discrete samples. The sampler should employ all reasonable
measures, such as sampling at different times oxr conducting




NUMBER : DSW 400.007

ISSUED:

STATUS: REVISED
DIVISION: SURFACE WATER
PAGE: 4 OF 12

~andom sampling of a representative pile, to ensure a
+epresentative composite is obtained.

Tosicity Testine and Analysis: Representative samples of waste
should be characterized using the Toxicity Characteristic

Leaching Procedure (TCLP, USEPA Method 1311). The TCLP acid
extiraction test or a modified TCLP extraction test (water
solution specified in ASTM D 3887-85) may be used. The

solutions may each be used for specific parameters as appropriate
to utilize characterization knowledge from past testing. The
solution chosen for a parameter in the initial test shall be used
for that parameter in all subsequent tests of the material. For
the purpose of obtaining an extract which will be analyzed for
phenol, cyanide, fluoride, specific conductance, chlorides,
sulfates, total Aissolved solids, acidity, alkalinity, and PH,
the water solution must be used.

Number of samples: Three inicial test results for each parameter
(listed below, Item 4) are required to show compliance with the
non-toxic criteria, where applicable. If the beneficial use is
in Category 4 (as described on pages 6, 10 and 11), the results
shall be submitted to Ohio EPA Division of.Surface Water with the
beneficial use proposal. '

Alternatively, a statistical procedure, specified in SW-846
(USEPA's TEST METHODS FOR EVALUATING SOLID WASTES), may be used
where a larger data base is available which is representative of
the material (e.g. monthly analysis from the preceding 12
months), and where the testing and analysis criteria given in
paragraphs 1 and 2, above, were used. The concenctration of a
parameter shall then be based on the upper limit of the 80%
confidence interval for the test resulcs,

Proposed uses of other exempt wastes should use the same
procedure, and results may be compareé to the non-toxic criteria
for ash and sand. Results of other exempt waste analyses may
also be compared to the criteria for a "Class III Residual Waste"
(O.A.C. Chapter 3745-30) when other constituents (above the seven
metals) are present. :

Parameters: The solution must be analyzed for the following
bParameters: acidity, alkalinity, aluminum, arsenic, barium,
cadmium, chlorides, chromium, copper, fluoride, iron, lead,
mangarese, mercury, pH, selenium, specific concductance, sulfates,
total cdissolved solids, vanadium, and zinc. For proposed uses of
other exempt wastes, an organic or dioxin analysis of the '
Simulated leachate, or a chemical analysis of rhe macerial, may
be reczuired on 3 case-by-case basis,
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5. Addirional rtestine for continued beneficial uses: At a minimum,

aalual tests must be performed on the materials. In general, the

annual analyses need not be submitted to Ohio EPA, bur shall be
kept for at least five years at the generating facility. The
results shall be available to Ohio EPA upon request.

Any result which exceeds the non-toxic criteria for bottem ash,

fly ash, and spent foundry sand must be reported-immed&étely to
the Ohio EPA, Central Office, Division of Surface Water, Permits
Section.

POLICY

Nen-toxic bottom ash, fly ash,and spent foundry sand, and other
exempted wastes may be beneficially used for the following
applications without a wastewater or solid waste permit to install or
permit to discharge. Notification of Ohio EPA is only required where
specifically stated. '

e,
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S 6ol 10
TYTE OF MATERIAL - RW NON-TOXIC AND 20x DWS AND 10x DWS AND ;;DWS AND DWS AND
to FHENOL 10.Smg/L FHENOL 7.0mg/L TITUROL 3.5mp/L FIENOL 3.5mg/L CHENOL 3.Smg/1
MNTIE OF DU\LHCIAL CN 06° CN 04° CN 02°* N 02" CN o012-
USE L 120~ L 80 ° L 40° [FI. 40 " FL 40"
(e fefinitar) FA BA |Fs  |ra BA [FS [FA [BA rs FA BA FS FA  [BA Fs
Mrrulacring another product X X X X X X X X X X X X X X X X
Sudilizzton/wolidificaion  of other )
wuse (for diposal) X X X X X X X X X X X X X X X X
In coaposing process X X X X X X X X X X X X X X X X
Subject o procurement guidclines X X X X X X X X X X X X X X X
Wi ODNR approval , X X X X X X X X X X
Andi-id agent/rosd susfuce prep. X X X X X X X X X X
Sod tending ingredicnt X X X X X X X X X X
Dailly cover @ Lindfitl X X X X X X X X X X
Srrucoiral fild : ~ | XX (600-30.000TONS) XX (600 -30,000 TONS) XX (>30,000 TONS)
O (< 600 TONS) : 0 (200- <600 TONS) |0 (030,000  TONS)
. X (<600 TONS)
Pire bedding (o] 0 0 X X X X X X X X X
Rasdyparting tous : ' 0 (o) o b ¢ X X X X X X X X
Comumercal uses (gencna)) . ) x! x! x! xT x! x!
(erenor giveaway . xZ x? x?
Torow pes _ - 0 o 0 o o 0 x! x! xI X X X
Fa < FLY ASH: DA = DOTTOM ASNH: FS = SPENT FOUNDRY SAND: RW = RESIDUAL WASTE.
ROTE: THENOL, CYANIDE AND FLUORIDE (.R!’IT'RIA ONLY ATPLY TO SFENT mUNDRY SAND.
AN CATBGORY | » NO OHIO TPA REVIE\V OR NOTIFICATION,
0 CATHGORY 2 « ANNUAL REPORT; ISOLATION DISTANCES, OTHER CRITERIA.
\\ CATEGORY 3 = JU-DAY PRIOR NOTIFICATION TO OHIO EPA; ISOLATION DISTANCES, OTHER CRITCRU\.
E VOLUME LIMITATION (<200 TONS PER PROIECT) ISOLATION DISTANCES.

- RECEIVER NOTIFICATION.

AL BENEFICIAL USES SUBJECT TO THE GENERAL REQUIREMENTS LISTED ON FAGE 7. USES NOT CATEGORIZED OR LISTED ARE CATEGORY 4,i.c. 50-DAY PRIOR
SOUFICATION WITIHE ONHIO EPA CONSENT. ’



http:Jf1.D.AY
http:3_5mg.IL

v

.°r1e

NIMBER: DSW 400.007
ISSUED:

STATUS: REVISED
DIVISION: SURFACE WATER
PAGE:; 7 OF 12

BENZFICT .1, UISES

Man.facturing another product: The use as a raw material in manufacturing
ano-her final product, e.g., including, but not limited to, grout, flowable
fill, lightweight aggregate, concrete block, bricks, asphal:, roofing
materiels, plastics, paint, glass, fiberglass, ceramics (except ceramic
dishes cr other kitchenware) and other non-land applications, or as a
substituce for a product (e.g. blasting grit), excluding soil products.

Stabilization/solidification of other waste (for disposal): - The use as a
stabilization/solidification agent, singly or in combination with other
additives or agents, for other wastes which will be disposed of.

In composting process: The use of a waste in a composting process when the
process is performed in accordance with applicable composting requlations.
This term does not include use of waste as a post-composting additive, or
land apglication of waste.

Subject to procurement cuidelines: The uses ‘which are subject o
procurxement guidelines issued by the Environmental Protection Agency under
Section 6002 of the Solid Waste Disposal ict (Public Law B9-272, 42 U.S.C.

6962) .

With ODNR aporoval: Uses authorized and approved by the Ohio Department of

latural Resources (ODNR), i.e. use for mine subsidence control, mine fire
control, mine sealing, and for neutralization in active surface mines.
This term does not include land reclamation of mined lands, which would
require a plan approval for land application from Ohio EPA ‘Division of
Surface Water. .

2nti-skid acent/road surface prevaration material: The use as an anti-skid
material cr road surface preparation material, if such use is consistent
with Ohio Department of Transportation (ODOT) specifications or other
applicable specifications.

Soil blending incredient: The use as an additive in commercial soil
blending operations, where the product will be used for growth of trees or
ornamentals, when the waste constitutes no more than 50% of the mix:ture,
and, if the waste does not meet 5x OChio's Primary Drinking Water Standards,
the mixture may not be applied to grazed pastures, home vegetable/fruit
Gardens, or used for growing crops or fruit trees. This term includes use
of waste as a post-composting additive.

y at landf:ill: Uses as daily cover at a solid or residual waste
1f approved by DSIWM, meeting all technical requirements for daily
cover. The amount of daily cover shall not exceed the amount reguired
under an approved permit to install. !
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Structurel f£i11: an engineered use of waste material as a building or
© Iulpment supportive base or foundation. The term does not include valley
Sulls or filling of open pits from coal or industrial mineral mining.

Pive bedding: The use as Pipe bedcding, for uses other than transport of
potable water. Materials used in sanitary sewer projects shall comply with
the specifications of Ohio EPA Policy DSW 0400.001, "Sewage: Collec:ion,
Treatmer.c, and Nisposal Where Sewers are No: Available ®

Roads/parking lots: The use as a construction material (sub-base or final
cover) for roads or parking lots, if approved by a Professional Engineer or
the property owner, and ODOT (where applicable).

Commercial uses (generzl) - Beneficial uses for commercial projects, in
single project (location) volumes of less than 200 tons (except for
génerator give-away programs; see below). May include struetural £il1l or
foundation backfill if volume is less than 200 tons.

Generator cive-awav: A generator may give away or sell an ash or spent
foundry sand, at the facility, in small volumes (e.g. to plant employees)

Borrow pits: Use of a waste to fill empty borrow pits that were created
during road construction or other construction activities.

GENERAT, REQUIREMENTS ADPPLICABLE TO ALL BENEFICIAL_USE PROJECTS

1. The use shall not Ccreate a nuisance condition. The waste may not be
used in a manner which is likely to cause an adverse impact to public

health or the environment.

2. Storage piles at the site or facility where the material will be used
shall not create a nuisance. Erosion control practices shall be used
for the pile. Runoff should be eliminated cr handled appropriately.
Storage at the generating facility shall be provided in acccrdance
with solid or residual waste regulations. Runoff at the generator
must be handled pursuant to a general or individual NPDES permit.

3. Waste may not be placed in a Stream bed, leach field or well.

ANNUAL RZIPORT

for Category 2, each applying facility shall submit an annual report %o the
Ohioc ZPA. The annual report shall be submitted by Zpril ! and shail
include a summary of each beneficial use project cecmpleted during the
previous calendar year. =ach project summary shall include, at a minimum:
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a. a description of the nature, purpose, and location of the
project;
b, type of waste and estimated volume of wastes used; and
c the leachate test results. :

ISOLATION DISTANCES

Unless otherwise approved by the Ohio EPA, for Category 1 (only as noted)
and all uses in Categories 2 and 3, waste may not be placed within:

1. 100 feet of any intermittent or perennial streams, unless the waste is

otherwise protected by a properly engineered diversion or structure,
2. 300 feet of any drinking water well, including a well used for
livestock watering;
3. the 100 year floodplain of any water of the state unless a properly

engineered dike, levee or other structure that can protect the
structural £ill from a 100 year. £lood is permitted.

4. feet above the aguifer system used as the primary source of water to
wells within 2500 feet of the beneficial use site;
5. 100 feet of any wetland. .

OTHER CRITERIA (APPLICABLE TO ALL USES IN CATEGORY: 2 AND_3)

Surface runoff from the fill area is minimized during £illing and
conrstruction activity. Erosion and sediment coatrol measures are
implemented in accordance with sound engineering practices. Run-on
from adjacent areas must be diverted around the site.

2. Structural f£ill shall be covered with a minimum of 12 inches of
compacted soil or -an unspecified thickness of asphalt or concrete.

30-DAY NOTIFICATION (APPLiCABLE TO_ALL CATEGORY 3 USES)

At least 30 calendar days before initiating the proposed project, the
person proposing such use shall submit a written notice to the GChio EPA
Division of Surface Water. Ohio EPA Division of Surface Water shall
notify, in a timely manner, the applicant if there appear to be any
problems with or deficiencies of the beneficial use request. Consent of
the Ohio EPA Division of Surface Water is not required; however Ohio EFA .
Division of Surface Water may request more information or, if environmental
problems seem likely, require that an alternative use be found.

The notice shall contain, at a2 minimum:

A descriptlion of the nature, purpose, and location of che projecet,
including a topographic map showing limits of waste olacement, che
project area, including any wells, springs, streams, and wetlands
witnin 1,000 £feet, and any available soil maps 0f the project area.

g?
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The e::imated beginning and ending dates for the project.

Construction plans for the structural fill, including a stability
analysie when necessary, which shall be prepared by a registered
professional engineer in accordance with sound engineering practice
and which shall be signed and sealed by the engineer.

6. An estimate of the volume cf a non-toxic bottom ash, fly ash, or spent
foundry sand to be used for the project.

5. A leaching analysis for the material to be used in theé project, in
accordance with the testing procedures described in this policy.

If the wagte is bottom ash and the TCLP test indicates that it meets Ohio's
Primery Drinking Water Standards, then no notice is required. Project
summaries shall be submitted annually as described in the previous section.

RECEIVER NOTIFICATION

For generator give/sell-away programs, each receiver shall be informed of
the nature of the waste and that the waste may contaminate water if water
is in prolonged contact with the waste,

DEVIZTIONS

I the applicant can affirmatively demonstrate to the Ohio EPA Division of .

Surface Water that the non-toxic bottom ash, fly ash, or spent foundry sand

Oor other exempt waste will not adversely impact the public health or the
euvironment, the Ohio EPA Division of Surface Water may modify the design
and location requirements set forth above.

CLTEGORY 4: BENEFICIAL USES WITH OHIO EPA DIVISION OF SURFACE WATER REVIEW

Zxcept for those uses which are defined in this policy, no person shall
manage a non-foxic bottom ash, fly ash, or spent foundry sand, or other
éxempt waste for any beneficial use unless such person has first requested
and received written approval from the Ohio EPA Division of Surface Water,
Or other appropriate divisions of the Agency.

A request for approval of beneficial use under this policy shall be on
forms provided by the Ohio EpPA Division of Surface water (Attachment 1),
shall be complete, received at least 60 days prior to the proposed use, and
shall:

Chemically and physically characterize the materiel znd identify the
guantity, guality, and source oI material to he used,
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Describe the Proposed method of application and demonstrate the
beneficial use of the material.

3. Demonstrate that the intended use will not adversely affect public
health or the environment.

4. If the Ohio EPA Division of Surface Water consents to a beneficial use
request the Ohio EPA may:

a. Limit the type, source, or amount of material to be used,

b. Limit the term of the aporoval. _ ,

c. Require the submission of an annual analysis or other approprizte
information to ensure that the quality of the mater:al to be -
beneficially used remains consistent with that stated in the
approval.

d. Include any other conditions the Ohio EPA Division of Surface

Water bhelieves appropriate.

The Ohio EPA Division of Surface Water, after considering the _
potential for water pollution, shall notify the applicant of the final
determination on each beneficial use request in a timely manner.

Uy

6. The Ohio EPA may require discontinuation of a beneficial use if i: is
found that the beneficial use is being conducted in a manner
inconsistent with the original request, or whenever the beneficizl usa
is adversely affecting public health or the environmentr

REQUESTS FOR INFORMATION

The Ohio EPA may at any. reasonable time reguest all -documents and other
information necessaxy to demonstrate that an ongoing or proposed beneficial
use of waste is being, or will be, conducted in"a manner that is consistent

with this policy.
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ttachment 1
Categorsy 4 Beneficial Use: Proposal Information Sheet
2ene i1l Information
1) Name cf Project:
2} vazity Requesting Review:
3) rroposed Generator;
i) Type of waste :o be Beneficially Dsed:

[ Fly Ash [ Foundry sand
DBotcom Ash Dozhe: {define)
s) Proposced Use hs:
6) Propocsed Use Location (Enclose topographical map showing materig) placement

boundaxries, except for non-land application uses. Include lowest elevation
of material placement): '

7) Amount of each waste material to be used. (Include volume of waste and
Proportions when mixed with other non-waste materials., Also indicate acreage
wnen land application ig involved) :

Dzca
1) Does the waste meet the criteria for being non-toxic (and spent, in the case

of foundry sand)? Enclose TCLP toxicity test resulrs.

: DYES S E No - )
2) Enclose boring logs for large volume land application uses, when available,
3) Do you have knowledge of other projeccs irvolving the same material and use?

DYes DNO :

If yes, please indicate the location and name of project(s):

4) Has a demonstration prcject been performed, associated with this particular

Proposed use?

] Yes [JNe

If ves, please enclose any available resulcs, .
<) Has this generator's waste been beneficially used in other cases?

[tes EjNo

If yes, please indicate location and name of project(s):

Environmental Considerarions

1) I1s the proposed use location subject to flooding?
[Jves | [Jvo |

2) Distance from proposed location LO nearest surface water:

3) Do you have knowledge of monitoring and/or potable water supply wells in the
area? .

D Yes ' [(]No

If yes, indicate a roximate location of such wells,
Y 19%

4) What are the adjacent land uses?

S) hre you aware of iny potenzial (attributable to this project) or erxisting
Public wacer supply or grouncd warer quality degradation in the area?

[:]Yes {:]Ho

Explain:

Signatura Dace

‘‘ompany

Title
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The superior speed and economics achievable with the
Ashland Process for cold box cores and molds can be
directly related to effective and efficient tooling
design, Proper core box design and rigging, including
blow tubes and manifolds, sand magazines, vents, and
exhaust ports, is essential for satisfactory results with
ISOCURE® resin binders. The concept of blowing cores
is not new. The Ashland Process uses the passage of a
catalyst gas through the core for curing. The efficient
flow of the gas into the core hox and its exhaust
require a common sense approach to the art of core
box venting and rigging. Good design and planning in
using the Ashland Process will provide a high produc-
tivity, low down-time, low maintenance cold box
operation,

This bulletin has been produced to introduce you to
the basic concepts in designing the tooling required
for your operation. While it is generally accepted that
venting is more an art than a science, the information
contained in this bulletin represents a summary of
past experiences based on successful cold box opera-
tions worldwide,

In some cases the information represents gener-
alizations and “rules of thumb” which may or may not
be applicable to your particular operation, and that
decision rests with the individual foundryman. In using
these guidelines in the design and installation of tool-
ing, no specific predictions can be made as to eventual
production rates, or downtime and mainienance
requirements. Material selection, foundry conditions
and practices, and personnel are all variables which
may affect your operation, and should be taken into
consideration.

The book cannot cover all the variations you may
encounter; Ashland Chemical’s technical personnel are
available to help you solve those problems. For more
information concerning the material in this bulletin
contact your Ashland representative at the nearest
location listed on the back cover.
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CONSTRUCTION MALTERIALS

The selection of materials for tooling plays a part in
both the cost of construction and the subsequent
productivity of the installation. The following infor-
mation deals with materials commonly used for tool-
ing for Ashland Process operations.

Input Piping and Manifold

Input lines, which carry the catalyst/air (or cata-
lyst/inert gas/air) mixtures from the generator unit to
the curing plenum (manifold), are characteristically a
combination of rigid and flexible design. The rigid sec-
tions are commonly Schedule 40 black pipe. The flexi-
ble sections are best fabricated of amine resistant
materials such as Teflon* TFE materials or Nylon Type
II; however, with more frequent replacement, many
varieties of hose normally used for compressed air and
natural gas have proven satisfactory. Immersion of a
small section of hose in liquid amine for a period of
several days will reveal any swelling or softening of
materials. The degree of swelling, or lack of it, will
indicate the material’s compatibility with amines and
be an indication of usable life.

Whichever flexible tubing material is used, it must
be capable of withstanding line pressure.

Gassing manifolds can be produced from mild steel
weldments or fabrications, cast iron or cast aluminum.
Construction from fabricated steel plate and cast iron
are the most common. For prototype work for low pro-
duction jobbing items, wood has also been used, pref-
erably high-density pattern grade plywood. Strength
design factors require these plenums to withstand gas
and purge pressures without warping or flexing,

Core Box Seals

Compression seals are used between input mani-
folds and core box, and between the cope and drag
halves of the core box. An immersion test should be
made with the seal in all of the liquid materials used
in the process: the Part I resin, Part II resin, amine
catalyst, ZIP SLIP® release agents and #800 metal
cleaner. If immersion testing in these liquids reveals
excessive softening or swelling, a more resistant mate-
rial should be selected (contact seal supplier for
recommendations).

Seal compression strength is an important property
for horizontally-parted core boxes. Seal compression
strength should be low enough that it does not force
the cope half of the core box upward as the clamping
force is rnduced after core blowing, If cope box move-
ment occurs after blowing, sand sticking often occurs.

This is particularly likely with light weight copes since
they may not be sufficiently heavy to resist the
resiliency of some core box seals. For this reason,
many seal materials have a foamed structure, and com-
pression specifications of two to five pounds per lineal
inch are recommended. In some cases, even after low
compression strength seals are selected, a separate
cope-to-drag clamping mechanism should be employed
to prevent box movement if the parting line cannot be
maintained.

Exhaust Piping and Manifolds

Exhaust piping and manifold requirements are sim-
ilar to inlet considerations with the exception that the
pressures encountered are much lower (two to ten
psi). Most exhaust plenums are steel weldments or
cast iron frames with sealed access ports for cleaning.
They must be structurally strong enough to resist the
clamping force during blowing and curing, and provide
solid support for the exhaust side of the core box.

Core Boxes

A great variety of materials are available for use in
the core box itself. While cast iron construction is most
commonly used, many experimental and some produc-
tion boxes are fabricated from aluminum, wood, epoxy
urethanes, and aluminum frame/plastic-lined struc-
tures, Solid aluminum or wood are seldom used in high
production due to their low wear-resistance, The
attraction of plastic and plastic-lined construction is
lower initial and replacement cost.

One drawback to plastic tooling is its sensitivity to
solvents used in some cleaning and release agents, For
instance, urethanes are so solvent sensitive that blast-
ing with walnut-shells or fine sand is preferred over
solvent eleaning. When in doubt about solvent com-
patibility, consult with the plastic manufacturer.

Wear plates, positioned directly in line with blow
tubes in the ureas of sand impingement, must with-
stand solvent action as well. Hard ferrous metals are
resistant as are Teflon TFE eoated materials and Nylon
Type II. Pre-nse immersion testing of other materials
is essential.



Blow Tubes

Blow tubes are most often made from medium car-
bon, thick-walled tubing or machined from cold-rolled
steel bar-stock, depending on the design of the
resilient tip seal to Le used. A more recent develop-
ment is the use of nylon and cast urethane blow tubes.
The nylon tubes are generally quite resistant to the
solvents used in ISOCURE (Cold Box) resins, but
urethane tubes should be immersion tested in the Part
I and Part II resins since many grades of urethane are
available.

Tip seals are most commonly molded from
urethane, Viton* rubber, or “blow tube rubber.” If the
latter commereial designation is used, pre-use immer-
sion testing in the Part I and Part 11 resins is advisable
to determine compatibility.

Vents

Brass vents of the woven-wire, perforated sheet, or
slotted types are satisfactory; a combination of brass
body with Monel'*metal woven-wire head is preferable.

The more open area available for a given vent size,
the greater the cure rate, [igh cure rates in the cold
box process depend on the passage of a large volume
of catalyst/air mixture through the core.

The woven-wire type vent, 25 to 30 mesh, provides
“he greatest open area for a given outside diameter

‘ (40 pereent open), while perforated sheet and slotted
I types provide 27 percent and 13 percent open area
" respectively.

The woven-wire style in general is easier to clean
than the slotted type with the 25 mesh commonly used
for 50-60 GFN sand, and 35 mesh for 70-80 GFN sands.

Slotted brass vents with thick heads (i.e. 0.10") will
be needed in areas of casting surface where contouring
of the vent is required to preserve dimension. Such
slot vents will prove more time-consuming to clean and
will mean added expense because two to three times
as many slotted vents are required to provide an equiv-
alent catalyst/air passage area. Some slotted vents
are available with reverse taper in the slot as a self-
cleaning feature.

Perforated sheet vents have proven satisfactory.
Nylon slotted vents, although providing some adhesion
resistance to Isocure resins, are generally so low in
open area as to be undesirable. They also exhibit a
certain flexibility which allows wedging of sand grains
into the slots.

The so-called “self-cleaning” vents, either “flapper”
or “christmas tree” types, generally do not provide
enough open area to be effective and can easily be
distorted during cleaning.

*Registered Trademark
| E.I. DuPont Nemours & Co.
"“Rt-gisl(ered Trademark Inter-
! national Nickel Company

sl SISERATIONS

Sand Magazines

The size and internal shape of a top-blow sand
magazine, relative to the blow-plate it serves, will
determine whether or not “dead” spots exist within
it. These pockets of non-moving sand, in corners or
between blow tube clusters, can age, harden and
eventually form lumps which can clog blow tubes. At
the least, the hardened sand which remains in the
magazine after a day’s run presents a time-consum-
ing cleaning chore. At the worst, it causes down-time
or scrap cores.

\- |_£-
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B.OW PLATE /

SECTION A-A

One design which promotes movement of all the
sand during each blow is that of a cylinder fixed on top
of a relatively shallow, rectangular box to which the
blow plate is bolted. Figure I shows an exainple used
with a large plate having many evenly-spaced blow
tubes.

Conversion of a more conventionally shaped maga-
zine to a special internal contour can be accomplished
by insertion of metal, wood or plastic spacers, different
for each blow plate if desired; these can be mounted
into the magazine or onto the blow plate. Observation
of the contour of hardened sand in a magazine follow-
ing an extended run will indicate the desired shape of
the spacers for a specific blow plate.

Whatever design concept is adopted, a useful
parameter is that the total weight of sand in the maga-
zine be limited to three to five times the blow weight.
Greater weight ratios of magazine sand allow too much
time for evaporation of solvent from the sand mix,
resulting in reduced blowability. In an excessively large
magazine, the sand may have air blown through it 10 to
15 times before it reaches the core box, thus reducing
the effective beneh life of the sand.



input Piping and Manifolds

Design and sizing of the catalyst/air delivery sys-
tem from the generator to the core box is critical to
high cure rate and productivity. This system must be
capable of delivering a large volume of catalyst/air
mixture to the input side of the core at relatively low
pressure during the first one to five seconds of the
curing cycle. To accomplish this, the piping and man-
ifolding from the point of catalyst injection to the
core itself must be as unrestricted and follow as
short a path as possible. This requires designing for
a minimum of elbows and tees, with wye’s preferred,
and providing as short a length of travel as is prac-
tical from amine injection point to contact with the
sand in the core box. Excessively long lines to the
core box result in a curing delay at the beginning of
each gassing cycle, as uncatalyzed air from the prior
purge cycle is pushed through the system.

The minimum pipe and hose size from the amine
generator or accumulator whieh will properly feed a
plenum is dependent on the weight of sand to be cured
after each blow. Information from actual production
machines indicates the following:

Weight of sand Minimun

to be cured pipe diameter
1 to 15 Ihs. 1"

15 to 50 Ibs. 14"

50 to 100 Ibs. IV

Over 100 1bs. 2" or larger

Care should be taken during installation not to
inadvertently restrict the input piping. For instance, if
an 1" line from the generator is split into two lines
for better distribution inside a large plenum a mini-
mum nipple size of 1" should be used.

Pt PR e i e
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These pipe sizes, feeding a properly vented core
box, can be expected to deliver sufficient catalyst/air
mixture for a rapid cure by establishing a two to eight
psi input plenum pressure during the first part of the
curing cyele, and a 15 to 30 psi pressure during the
following “cure and purge” part of the cycle. For the
purpose of checking these pressures, a 0 to 30 psi
gauge should be installed in the input plenum easily
visible to the operator.

Experience has shown that a eombined piping hose
length of two to six feet between the catalyst injection
point and input plenum provides the best uperating
characteristies.

The input plenum should be in direct contaet with
all the input vents in each core box cavity to ensure
even distribution of catalyst over the input side of the
core. A practical depth for a 12 in. x 12 in. plenum is ¥
in.; for a 30 in. x 30 in. plenum it is 2 in. See Figure 2
for an illustration of input piping and plenum for a
large core bhox.

Core Box Seals

The preceding discussion has brought out the impor-
tance of maintaining certain gas flow and operating
pressures during the curing part of the cold box pro-
cess. It follows, then, that a pressure-tight seal musy
be accomplished between removable parts of the
tooling, between input plenum and the input side of
the core box, and between the two halves of the core
box. Loss of this seal will reduce curing speed and
will allow the escape of amine vapor into the operat-
ing area.



Minor leakage can be kept from the operator by the
use of localized exhaust systems. However, the loss of
pressure incurred with a major leak requires finding
the souree of the leak and correcting it. Major leaks
cannot be compensated for simply by turning up the
supply regulators,

In prototype installations, where curing speed is not
essential and tooling is often wood or plastic in wood
frames, sealing can be obtained by use of 1in. to 2 in,
core box parting surfaces and insertion of the entire
core hox into a closed “curing hood” equipped with
sufticient exhaust capacity to furnish negative pressure
inside the hood. On high production units, the sealing
is accomplished by the use of flexible compression
seals installed in the plenum and core box surfaces.

Many commercially available groove combinations
have proven to be satisfactory. Most commonly, the
plenum eore box seal is located on the plenum jtself,
particularly when tooling ealls for common gassing
plates (plenums) to be shared by several core boxes.
Core hox parting line seals usually are located in the
drag half of the box, when the box is horizontally
parted. This facilitates replacement as needed and
ease of inspection, and eliminates the need for

dhesives in some cases.

Figure 33 shows two typieal seal designs now in use.
The dove-tail shape is more applicable to upper sur-
face installation, while the square is better applied to
a lower surface,
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Exhaust Piping and Manifolds

The purpose of establishing size and general design
parameters for the exhaust side of the sealed tooling is
to ensure that it will allow maximum desired input air
flow without exerting appreciable back pressure on the
input system. A practical, attainable exhaust-side pres-
sure is a maximum of one psi during the high pressure
portion of the curing cycle. A practical exhaust side
negative pressure, when suction-type amine disposal
equipment is used, is minus one psi. Higher negative
pressures will cause the catalyst to “channel” its way
through the core, leaving uncured areas.

To ensure operation at this level and to indicate any
gradual deviation, a — 10 to + 10 psi pressure gauge
should be installed in the exhaust plenum in full view
of the machine operator.

The most common practice in exhaust-side sealing is
to build a plenum against which the drag or exhaust
half of the core box is tightly bolted and sealed, and
whicl is large enough to entirely enclose the stripping
mechanism. This praetice minimizes the required
external sealing points and maintenance of stripper
pins. Externally mounted, spring loaded seals for the
stripper operating rods are eommercially available.

Beeause catalyst/air volume must he maintained
through the system, and because the exhaust side
should operate near atmospheric pressure, the exhaust
piping from plenumn to amine disposal must have a
minimum ol three times the flow capacity of the input
piping, and preferably four times or greater. For
instance, if the unit uses 1% in. diameter input piping,
the exhaust from the plenum should be in the form of
two 2 in. nipples, or one 3 in. nipple as a minimum.
This open area must be maintained all the way to the
disposal unit and through it, with no restrictions, using
a minimum of elbows and tees.

Most exhaust piping designs have included a larger
diameter section in the line to act as a sand trap. A
two-foot long piece of 8” diameter pipe, set into a 3"
line at right angles, will reduce velocity enough to trap
sand which otherwise might be carried into the amine
disposal unit,



CORE BHI GG

The high production capabilities designed into the
input and exhaust systems must be matched by a
core box that can provide balanced and high-volume
catalyst and air flow through the sand mix.

By far, the best way to accomplish this balanced
catalyst flow is to locate the blow tubing and venting
so that the flow of sand during blowing and the flow of
catalyst/air during curing follow the same path and

direction. A top blow,
horizontally-parted box
offers no real choice in
this, since most machines

SANDIN on which it will fit can be
PARTING AIR INPUT adapted more easily to
LINE ~—a —-‘_}:':-- g top-to-bottom eatalyst/air
[ flow; or, to bottom-to-top
| flow if an extremely heavy
; core weight suggests that
SANL’L’:}"V?MR i positive curing adjacent

EXHAUST
VENTS

-

13% to the drag stripper pins

| can be an advantage.

| A top blown, vertically-
parted box (i.e. an edge-
blown box) offers a
c¢hoice on most machines
hetween top-to-bottom or
side-to-side catalyst/vapor
flow. Similarly, a side
blown, horizontally-parted
box offers the same choice. The high degree of venting
necessary for rapid cure can interfere with dense blow-
ing if the blowing is at right angles to the flow of cata-
lyst/air. H blowing and curing are accomplished from
the same side of the box, the venting aids in both oper-
ations, a fact worth remembering in the conversion of
shell core boxes to cold box. Figure 4 shows an exam-
ple of an edge-blown core which is edge-cured in this
manier.

dorizontal-Split Core Boxes

The box first should be rigged with blow tubes, or
ports, to blow with uniform core density and with as
low of a sand entry velocity as possible. Proper tube
diameter, total tube area and location of tubes will
ensure a clean running box, and will also provide the
uniform core density needed for ease of curing and
resistance to metal penetration, Spongy core areas can
inhibit catalyst/air diffusion into more dense areas and
cause “sticking” to the core box at the spongy spots,
particularly at air input vents.

COREWT. =5LBS.
TOTAL CURE TIME = 4.2 SECS.

INPUT PLENUM SQUARE INCH AREA

T 777777771 1PPE
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EXHAUST PLENUM

* The delivery hines and mput plenum area must be
kept 1o aminunum  This provides the best condiions
for an anaerotne cuit

After blow tube location is decided, input and
exhaust vent location can be determined. Blow tube
ports and stripper pins are usually utilized as catalyst
and air input and exhaust locations, with additional
vents strategically located.

The total open venting arca needed in each cavity
for a high cure rate is generally two to four times the
minimum required simply to blow the eore, A rule-of-
thumb is that the total vapor input area (blow ports
plus cope vents) may be 130 percent of the blow tube
area; exhaust vent area is less than the blow tube area
and about 70 percent of the total vapor input area.
Refer to Figure 5 for a graphic illustration of this.

Blow Tube Design

Two types of steel tubes are in use today. One is
initially more expensive, physically rugged, and utilizes
a press-fit resilient Viton rubber tip which acts as a
compression seal during the blow. See Figure 6. The
other is inexpensive, but thin-walled and easily
damaged during handling and storage. See Figure 7.
Opposing schools of thought emphasize the possible
damage to the tooling from misalignment of the rugged
tube, and the more frequent replacement of the more
fragile tube,

The greater popularity of the heavier, rugged tube
seems to be due to two factors: a) dimensions (and
even tubes themselves) can be standardized with the
water-cooled tubes used in hot-box tooling when both
processes are used in a large, high production shop,
and b) the 30° heveled seal surface provides more
positive sealing,
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A third design type has been used with somewhat
less overall success: a thin-walled tube incorporating
a flexible (Viton or other rubber) extension which
expands against the box to provide a sideways sealing
action during the blow. These show a tendeney to leak
sand back onto the cover of the box during blow,
especially when slightly damaged, and to wear out or
ravel inside the flexible extension, partially blocking
sand flow.

Inner surfaces of a tube ideally should be smooth
and straight, with no restriction in the tube itself or at
the junction of the tube with the resilient tip. Adhe-
sion resistant coatings, such as Teflon coatings, are not
needed; however, nickel plating, 0.002" to 0.003", may
extend tube life.

Deviation rom the principle of straight inner tube
surfaces is required when blowing spindly cores which
can only tolerate tubes of %2 in. diameter or less at the
core contact point. Tubes are used which have a 1 in,
diameter opening at the blow plate end, and which
taper at about 45 degrees to the desired contact diam-
eter just above the sealing point. This is particularly
effective when dealing with tubes which must be more
than 2 in. in length, because long, small tubes tend to
close up from sand build-up after 10 to 15 blows. See
Figure 8 for this design.
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The more recently introduced nylon and urethane
blow-tubes most often are straight, externally threaded
tubing which screws into the blow-plate and is locked
in place from underneath by a nut. Some cast urethane
designs incorporate flanges for bolt attachment; others
have tapered inside diameters to permit a single model
to adapt to tip sizes from % in. to 1 in. inside diameter.
All of these are used in conjunction with a tapered
hole in the core box to effect a seal during blow.

Blow Tube Diameter

Inside diameters of blow tubes (or blow ports)
should be as large as possible, up to 1Y in. in some
cases. The larger the diameter, the less the wear-pro-
moting “rifling” effect during blowing, and the less ten-
dency to plug with oecasional hardened lumps of sand.
Large diameters, when accompanied by sufficient total
tube area per cavity, permit the use of low blow pres-
sures, preferably in the 35 to 45 psi range. Low blow
pressures result in cleaner running boxes by reducing
the impingement veloeity of the sand against the box
surface, deereasing the amount of resin “wipe-off” at
the impact point.

Of course, core or mold configuration will often limit

the size of some of the tubes. In such cases, it is advis-
able to hold to a minimum of % in. inside diameter
even if a less than ideal location must be selected. As
explained under Blow Tube Design, a special shape of
tube may be needel.

In the case of small, flat-back cores, blown vertically
from the print side into a horizontally-parted core box,
the tooling is mechanically simpler because a flat blow
plate with chamfered or tapered holes ¢an be sub-
stituted for a blow plate/tube arrangement. However,
the advantages of the larger blow port diameter and
total blow port area are equally valid, and contribute
to clean-running boxes and dense cores.

Total Blow Tube Area

Produetion experience with ISOCURE binders has
taught that mininum design guidelines can be estab-
lished for the combined blow tube area required for a
given box cavity, based on the weight of the sand. Such
guidelines take into account the factors of good core
density and the ability of the cavity to produee cores
for more than eight hours without malor cleanings.

Blow tube area varies from 0.20 square inches per
pound of sand in the cavity to 0.35 square inches per
pound, depending on ¢ore geometry. Chunky cores
require the least arca while rangy cores require a
greater area. Examples of chunky cores are gear and
transmission cases, engine blocks, end cores, pistons,
pin cores, and barrel shapes. Rangy cores include auto-
motive manifolds, transmission valve bodies, flat slabs,
pipe fittings, and gas burners. The major differentia-
tion is whether the sand moves straight away from the
blow tube or must move generally sideways to fill the
‘avity.

Blow Tube Location

Proper tube location is much the same as with oil
sand or hot box rigging, in that the most effective
placement is one which will blow mainly into the heav-
ier, chunkier core sections. This technique is more
important with cold box because the very free-flowing
sand tends to deposit free resin on the eore hox sur-
face at the point where it changes direction in filling
the cavity. The further away th direetion change
occurs from the end of the blow tube, the less will be
the resin deposit directly under the tube.

It is poor technique to locate a tube close to, and
directly in line with, a flat or sloping hox surface, witl
the expeetation of filling an adjacent heavy section,
This increases the amount of sand which bounces off
that box surface, promoting tooling wear, and leaving a
resin residue. Even heavy application of release agent
will not overcome such a design flaw because the
release agent itself is sand blasted away.

Catalyst Vapor and Air Flow Considerations

Sinee higher catalyst and air mixture flow rates will
provide faster cure rates in cold box operations, spe-
cial design attention must be given to local input and
exhaust area, vent diameters, and vent location. Insuf-
ficient open vent area, either input or exhaust,
decreases cure rate. Inappropriate positioning also
lowers cure rate and can result in excessive catalyst
use due to “by-pass” of eatalyst through thin core see-
tions while thicker seetions are not yet permeated with
the vapor.

Cure rate is defined as pounds of sand cured
(pounds per blow, all cavities) divided by the total
number of seconds of catalyst and curing/purging air
application (cure time) expressed in pounds per
second,

Total input and Exhaust Area

On the input side, considering only cure rate, it is
impossible to install too much vent area. The limita-
tion is the cost of drilling holes and the possible
weakening of the box structure. On the other hand, |
too little venting can bring about low cure rate and
“sticking” (lamination) to the cope vents.

On the exhaust side, the vent area should not
exceed the tota! input area and is usually not more
than 70 percent of that area.
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[llustration of the practical effeet of greater venting
area is seen in Figure 9, which is a plot of more than
20 production core boxes comparing their cure rate
with their exhaust venting arca. Vent area is expressed
as square inches of open area per pound of sand in a
cavity, because the weight of sand has a direct effect
on the volume of eatalyst and air required for cure.

As in the case of blow tube area, the eonfiguration
of the core has its effeet on the optimum venting area.
But it is easily seen that, whatever the configuration,
increased vent areas yield dramatically higher curs
rates.

By the use of coarse, relatively open, woven-wire
type vents, and hollow, vented stripper pins, input
areas of 0.25 square inch per pound are readily attain-
able in chunky cores, even in those with extensive
lighteners on the cope (input) side. Similarly, areas of
0.40 square inch per pound can be built into rangy
shapes. Figure 10 is a table useful in calculating open
areas of input and exhaust. It lists the areas provided
by various vents and blow tubes, as well as typical tube
and pin clearances.

Assumed: Woven-wire vent
effective open
area per 0.D. = 40%typical
Stamped sheet =27%
Slotted metal =13%

Blow Venting Area by
Tubes & Pipes  Strip Pin Clearance
Area Clear Area

1.D. (in®) Dia. (dia.) (in)
2’ 3.14 1 .020" .032

1" 177 010" .016
1" 1.23 .005" .008
1" 78 v 020" .024
%" .60 010" .012
7% .44 .005" .006
%" 31 w0200 016
%e" .25 .010" .008
" .20 005" .004
¥ Rk va" 020" .008
%e' .08 010" .004
Va" .05 .005"  .002
Venting Area

Around

Gassing

Tubes,

with V16"

Woven Slotted Clearance
WireVents  Vents On Dia.
Area Area Tube Area
0.0. (in) (in?) Dia. (im)
1" 310 100 1" .100
¥" 180  .060 k7% .073
%" 120 040 %"  .060
% 080 .030 " .050
%" .040 .015 %" .036
%s' 030 .010 w  .025
' 020 .006

Vent Diameters

The proper diameter of vents is very often deter-
mined by the configuration and contour of the cavity;
however, certain generalizations of common practice
can he made.

In smaller core cavities, ten pounds or less, ¥ in.
diameter or smaller vents are common. In larger cav-
ities, % in. or % in. diameters can be used whenever
configuration allows. In slab or tubular shapes, it may
be convenient to standardize to a single size. In ribbed
or uneven contours. many different diameters may be
required, from % in. to % in., because it is essential
that all core projections have at least minimal venting
no matter how thin the section. The important consid-
eration is to install enough total input and exhaust
area according to recommendations.
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Fiyure I)
INPUT VERTS, TUBHLAR CORE
{Iypical Exnaust Manitold . cope side)

2" input vents
4" exhaust vents
Ya"blow tubes, hollow strip pins, 2" vents

/
Statistics & Calculations:

Core weight = 5.51bs., 6 cavity box
Blow weight = 33 Ibs.
Therefore;5.51bs. » 36in4lb. =2.01n’
input required/cavity
(Open area of ¥~ woven-wire vent = 0.8 in’
each)
2.0in° . 25 yents required
08in?

Production results:
Cure-time = 10 seconds (totaf)
Cure-rate = 3.3 Ibs./second
NOTE: 20 exhaust vents {'%2") in drag, stag-
gered from cope (shown by
dots) = 80% of input opening

HOLLOW
STRIP-PINS

INPUT

SECTIDN
A-A

EXHAUST

EXHAUST
SIDE

Input Vent Location

A good technique in designing the venting is to
position vents to flood the input side of the core with
catalyst mixture. The exhaust side can be designed
to lead the vapors to strategic exhaust points to
ensure complete and proportional catalyst flow. An
example of good input location on a simple slab is to
space vents at no greater than 2 in. centers.

A logical first-choice position for input is at the blow
tube locations and these should be utilized. If some of
these locations are in core prints they may remain
completely open during gassing, In casting areas a hol-
low combination gassing tube and stripper pin may be
appropriate which will serve both to introduce catalyst
and to flatten out any residual sand left by the blow
tube. Pin diameter should be at least % in. smaller
than the hole in the box, to allow air to flow around it.
On a % in. diameter pin, this area is greater than the
open area of a vent placed in the stripper pin.

Once the blow tube locations are utilized, the addi-
tional venting required to bring total input area to the
appropriate level is positioned according to contour,
with particular attention to projections and high point
on the core,

The catalyst mixture should have easy access to all
areas of the input side of the core, either by connec-
tion with the input plenum, through a vent, or by path
of flow from an input vent to an exhaust vent in the
opposite side of the [»x. A useful rule-of-thumb is that
the catalyst will spread out quickly along the input
surface to a radius of about one inch from the point of
entrance. This means that % in, diameter vents located
on a flat input surface at two inch centers will ade-
quately flood thal surface. Greater spacing than the
foregoing will not prevent the core from curing, but
will extend the time needed for cure and increase
catalyst consumption.

The even and symmetrical vent arrangement just
described applies more strictly to a slab or tubular
shape having rather uniform section and depth. See
Figure 11, a manifold core which cures in less than 10
seconds. In dealing with cores which vary in depth of
section, it will be advantageous to concentrate greater
input area opposite the deeper sections, with the
lighter sections carrying the remainder.

A transmission case core box, or an end core, with
massive and deep lighteners in the cope half, requires
a combination of these principles for proper location.
Since the flat box surface on the blow (input) side is
limited due to the lighteners, input vents must be con-
centrated there. If very heavy sand sections exist
directly under the lighteners, input vents (or even
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blow tubes) down through their centers may be
required, but the technique of making the catalyst/air
flow around the lighteners should be tried first. If suc-
cessful, the need for long passages leading to such
lightener vents would be eliminated; these passages
can fill with sand escaping through the vents or around
the blow tubes. See Figure 12, the box for a 37 pound
core which cures in 10 seconds.

Exhaust Vent Location

Once input vent position is decided, then exhaust
venting can be arranged to “balance” the catalyst flow
through the core. This requires an arrangement which
creates roughly equal length gas paths from each input
vent to the nearest exhaust vent, preventing catalyst
“by-pass.”

In the uniform core sections typical of slab or
tubular cavities, this is accomplished by staggering the
input and exhaust venls so they are not directly oppo-
site each other. In uneven configurations, particularly
those with lighteners or thin, lateral extensions from
the body, this is more complicated. It involves envi-
sioning the logical path of the gasses through the sand,
bearing in mind that gas will always take the shortest
path available from high pressure (input) to lower
pressure (exhaust), then deliberately ereating longer
flow paths in the thinner core sections to correspond
with the unavoidably long paths in the deeper sections.

See Figure 13 for typical intake manifold core vent-
ing. Note that all exhaust vents are in the lower hox
(core) areas, and that all input locations correspond
with blow tube locations. This type of air-flow path
results in both low eatalyst consumption and good sand
flow.

Figure 14 shows the cross section of several other
production core shapes illustrating these principles.
Solid arrows indieate good input and exhaust vent
locations in horizontal-parted, top-blown tooling.
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Vertical-Split Core Boxes

Proper design of this type of core box is
increasingly important because of the heavy conver-
sion rate from shell process into cold box. Many
such conversions make use of existing tooling, and
guidelines are helpful in determining required
changes in blowporting and venting. Too often the
foundryman will expect a shell box to function in the
cold box process without changes. While this some-
times produces usable cores, it does not result in the
high quality and high productivity achievable from
cold box.

The general guidelines applicable to ¢hunky,
horizontal-split cores apply to most vertical-split jobs.
Blow ports can usually be sized at 0.2 square inches
per pound of sand. Exhaust vent area can be 0.1 to (.2
square inches per pound. Simple shapes, without long
projections or side-arms, can use the lower amount of
openings. The considerations for input and exhaust
piping also apply to these core boxes.

Some differences in rigging technique are required
because of the orientation of most boxes selected for
vertical-split treatment.

It is important that former shell boxes be blown in
the best orientation for cold box, and not necessarily
in the identical way whieh worked best for shell. Some
boxes may be very difficult when edge-blown, but very
simple if blown perpendicular to the parting line. An
example would be an edge-blown shell box which had
produced two cores, one above the other, but which is
better in cold box when cross-blown from a horizontal-
split orientation. The difference in sand blowability
forces this in a few cases.

Blow Port Design

Since most vertical-split boxes are blown into a
print area, the use of blow tubes is seldom required;
blow-ports in a blow plate are the rule. Both round and
slotied blow ports are common, slots preferable when
an elongated print area is available,

A good idea is to chamfer the magazine side of the
blow plate at 45 degrees, about half-way through the
plate. This minimizes squirting of the sand and im-
proves flow through the port. It is just as important
here to have smooth, low velocity sand entry to mini-
mize resin wipe-off, as it is with horizontal-split
tooling,

Blow Port Size

While the “bigger-the-better” sizing of blow ports
lolds true in this type of tooling, there is a practieal
limit beeause of sand waste and the problem of spill
sand cluttering up the machine area. With nost sand
mixtures of L5 percent to 2.0 pereent resin content, a
slot of % in. width, or a round port of 1 in. diameter, is
ideal. With mixes of L0 percent resin, a port of ¥ in,
width or % in. diameter leaves less of a windrow or
mound. The length of the slot, or the number of large
blow ports, is selected Lo give the proper amount of
blow port area for the particular core.

In the case of very elongated cores, large blow ports
can be eritical to blowing a dense core, or even to
filling the box at all. In pincores and *J” shapes, large
blow ports and longer blow times (2 to 3 seconds) will
give better eompaction by reducing sand velocity and
turbulence, Particularly in the port core and “J”
shaped cores, wherein sand must move sideways or
reverse its direction, the concept of large blow ports
ean spell the difference between suecess and failure in
core quality and productivity, 1t is extremely important
in these type cores that the sand flow and the catalyst/
air flow follow the same path; i.e., edge-blow and edge-
cure,

Catalyst/Air Input Area

With most vertically oriented cores the print area is
sufficient for air input. There cannot be too much area
as far as input is concerned. Input vents are not usu-
ally required, exeept in boxes in which the core bulges
below the blow port loeation more than 2 in. cutside
the print. In such cases, vents on 2 in. centers will
speed cure, The catalyst/air input plenum can be a
simple, five-sided box which lowers the entire area of
the core print, as well as the area of the input vents
if used.



Exhaust Vent Location

Most of the exhaust vents in these boxes should be
at the farthest point away from the input location. In
the case of pineores, they are all located in the bottom
print area. In the case of more complex cores, most
venits are at the bottom, but small vents must be
placed at the extremities of any long projections of
more than [ in. in length. They should be no larger
than required to blow the projection tightly, because
they will leak curing air and make it more difficult to
cure the deeper parts of the core, See Figure 15 for
tubing and venting of a barrel-shape and a “J” shaped
core as actually accomplished in a high production

situation,
Fiyure 15
BARREL CORE “J* CORE TUBING + VENTING,
(6) 1" BLOW TUBES BARREL &) CORE
— 1‘/z”|<—
] I
PARTING v — E} %— - — PARTING
| H
{5)%" W. VENTS, INPUT ‘
AR !
'L_iwL‘ ¥ x 2" BLOW SLOT
Lt ' ’Ef/_ & INPUT
r—A 14

! |

/ \

| | p

(40) 2" W. VENTS,
EXHAUST l
PARTING * PARTING
(8) V" W. VENTS
EACH HALF, ,
EXHAUST

D Tobes 4.0 . Weight =5 ts.
ot it B.Slot=1.5in
npui= 1. Input=1.5in

Exhaust=4.3in%. Exhaust=1.3in2
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With the application of the foregoing guidelines
and a certain amount of ingenuity with unusual and
irregular shapes, the Ashland Process can be run
with a minimum of amine catalyst and a maximum
cure rate, In reaching this situation it must be recog-
nized that a properly adjusted amine vapor gener-
ator, of optimum size for the job, is essential. Please
refer to “Amine Vapor Generators for the Ashland
Cold Box Process” for more detailed information.

Attainable levels of TEA usage range from 0.3
ees/lb. of sand on heavy, deep cores to 0.5 ces/lb, of
sand on light, thin slab-like cores. These figures trans-
late into 0.95 Ibs./ton of sand and 1.6 Ib. /ton; or 0.04
percent and 0.07 percent based on sand weight. Attain-
able levels with the use of DMEA may be as much as
30 pereent lower than with TEA, but this is not certain
because the practical, attainable levels cited here
include loss due to leaks and unavoidable inefficien-
cies in venting.

The reason we experience different practical levels
for deep cores than for thin, slab-like cores is that
catalyst distribution is never perfect. The minimum
TEA level required to eure is less than (.02 percent
b.o.s. if perfectly utilized, and levels as low as 0.015
percent of DMEA have been reported on a well-sealed,
small, eylindrical eore box run in production under
close supervision. Perfect utilization, of course,
requires no by-pass venting, leaks or non-uniform flow
through the sand. It is an unattainable ideal in
practice.

Attainable cure rates, defined in pounds/second-of-
cure, have been noted by observation of well-rigged
core boxes in production. Cure rates lower than eight
pounds per second on heavy, deep cores indicate ineffi-
cient core box rigging or improper generator adjust-
ment. In fact, very large cores in the range of 200 to
300 pounds are being processed at o rates as high
as 13 pounds per second with the e 1A/air injee-
tion generators.

Cure rates lower than three powes o second, on
thin, light cores having a blow waigin under 20 pounds,
also indicate inefficiencies in rigging or generator
adjustment. Please refer to Figure 9 for a survey of
some of the cores and molds now in production.



Company:

Core Box Number

Type Parting (V or H)
Core Weight (1bs.)
No. Cavities

Core Machine: No. & Brand

Amine Generator: Type & Brand
Amine (TEA or DMEA)
Carrier (Air, Nitrogen, C0,)
Accumulator: size (ft.')

Sand Mixer: Type, Brand, Size

Variables:

Materials: Sand, Type, No. or GFN
Resins: Nos., Ratio, % bos
Additives: Name, % bos(r)
Release: Name, No.

Tooling: Input Hose (diameter & length)

Box Input (in*/# sand)

Box Exhaust (in*/ # sand)

Exhaust Hose (dia. & lgth.)

Blow tubes (ports) (in*/# sand)

Operation: Blow (sees. (u psi)

Gas/LP Air (secs. (@ box) (¢ psi

Purge/HP Air (secs. (@ box) (@ psi
Exhaust Pressure (psi)

Amine Pump (c¢'s or turns)

Summary: Total Cure Time (secs.)

Blow-Blow Time (secs.)

Date:

Note Problems & Recommendations

Target or
Optimum

1" x 1

under 20#

.25 Chunky

.35 Rangy

15 Chunly

.25 Rangy

2 x 20"

under 20#

.20 Chunky

40 Rangy

35-45 psi

2.5 psi (H)

54 psi (V)

15-30 psi

+ or = (1)

Blow Venting Area by
Tubes & Pipes Strip Pin Clearance
Area Clear Area
1D, (in?) Dia. (dia.) (In?)
2" 314 1" 020" 032
[ 1.77 010" 018
17 1.23 005" 008
1" T8 i 020" 024
W .60 010" 012
174 44 005" 006
12 3l 78 020" 016
Yis” 25 010" 008
W' .20 005" 004
W A w 020" .008
Yo" .08 .010" 004
78 .05 005" 002
Venting Area
Around
Gassing
Tabes,
with Vie"
Woven Slotted Clearance
Wire Vents® Vents On Dia.

Area Area Tube Area
0.D, (in?) (in?) Dia. (in?)

" 310 100 " 100
I8 180 .060 w 073
W 120 040 W 060
" 080 030 w' 050
W 040 015 W 036
Vis" 030 010 W 025
28 020 006

3-8 ce's/
# sand

5-10*

20-50*

*Up to 100# of sand.

‘use only steel vents

For more copies of this form use this page for
reproduction or request additional copies
from your Ashland Chemical representative.
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Ashland Chemical’s Foundry Products Division consists
of a team that makes total customer services its high-
est priority.

Serving our customers means investing in the
future. Ashland has opened a state-of-the-art resin
plant and modernized the tank farm and other areas of
one of our Cleveland plants, We have upgraded private
industry’s only metals application laboratory to
improve work flow, testing acevraey and employee
safety.

Serving our customers means developing new prod-
ucts. The Foundry Products Division’s aggressive new
product program is helping customers meet the need
for greater productivity, lower costs, and environ-
mental compliarice.

Serving our customers means providing value-added
services to help them understand and comply with
increasingly stringent environmental regulations, Ash-
land Chemieal offers customers our SAFE FOUNDRY™
manual and regular updates, 4 drum recyeling pro-
gram, and the introduction of numerous environmen-
tally acceptable products.

As a member of the Chemical Manufacturers Asso-
ciation, Ashland Chemical is taking the initiative in
implementing programs regarding product stewardship,
waste minimization, plant safety, community relations,
and emergency response. We are cager to help our cus-
tomers meet regulations in these areas as well.

The next time you need foundry chemicals or any of
our value-added services, call on the Ashland team.

We're working to become a member of your team
too.




TYP:CAL PROPERTIES - WARN BOX PRCDUCTS

057-900 | CR Warm Box B 900 200 8 -0- 57 0.05 9.9 170
057-989 | CR Warmm Box FB 905 100 1 25 67 03 9.7 170
057-925 | CR Warm Box FB 925 100 3 0.8 62 04 99 170
057-920 | CR Warm Box FB 950 200 8 max 45 57 1.5 10.0 170
i 057-985 | CR Warm__E_h_»i FB 803 400 8 4.5 57 1.2 10.1 170

Code Name W% | "MEQ/g | % H,0 Gi aint *f
T 057-941 | GR Warm Box Catalyst FC 138i 5.6 0.4 15 9.2 54
F{ 057-921 | CR Warm Box Catalyst FC 150 95 03 6.5 94 54
| 0s57-822 | CR Warm Box Catalyst FC 163 10.0 0.1 4.7 9.2 64
l[ 057-923 CR Warm Box Catalyst FC 165 9.5 0.1 5.0 9.3 54
| 057986 | CR Waim Box Catalyst FC 180 95 0.45 6.5 9.5 54
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VI-8. CURRICULUM VITAE OF GARY WANDTKE
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PROFESSIONAL BACKGROUND OF WEC VOLUNTEER SPECIALIST

POSITION

EXPERTISE

EDUCATION

EXPERIENCE
SUMMARY

GARY GEORGE WANDTKE

Certified Plant Engineer

Metal casting work and related foundry operations work, with
preference in methods and Engineering.

1966 BS. Industrial Mangement, minor in Geology.
Purdue University, Indiana

12/80 - Present
Technical Sales Representative, Ashland Chemical Co., Ohio.
Exclusively service foundries in Northeastern U.S.

10/75 - 12/80

Plant Engineer, Victaulic Company of America, Pennsylvania
Plant Engineer in charge of capital projects, new expansion and
environmental management.

4/75 - 10/75
Self employed for contract engineering and drafting service.

4/73 - 4/75

Electric Foundry Superintendent, ITT Grinnell Corporation,
Pennsylania

Supervised 148 employees and ten foremen. Was responsible for
overseeing core production in two departments which supplied
cores to four Foundry Areas, as weil as scheduling three automatic
molding lines and core machines.

6/70 - 4/73

Mechanical Engineer, Hayes-Albion Corporation, Michigan.
Developed nodular iron production capability which included
designation of process requirements and equipment required to
produce Nodular Iron.

6/66 - 6/70

Process Engineer, General Motors Corporation, Michigan
Worked with captive foundry producing grey iron automotive
castings. Developed and installed major updating processes in the
Hot Box Cylinder Block Core Department.
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VII. ORGANIZATIONAL CHARTS OF VIADRUS CO.



+42-2-24215295 WEC OFFICE PRAGUE 931 Pa3 24,497.95 15:11
O ’ Y 4 ‘ ) %egistradnl 290 [
12acat $Chowa = |

THP aafvedu e

f?oena’r'&éo' Cechy. v/A MUJ‘

NIAGRAM OF ORGCANIZATION IN VIADRUS PLANT

| Fedizal zdvede
93 i+<cp.Tteeh.UTAD.
U Irg. Chayd 75emsc

General Director

Secregtary

Uisel\)
?ﬁ

Chief of ri 1

(O8]

., wramio
a4 | Usak - 2. Zést.
e, it et

Business Directsr

Production

1
13}
i

|

Chief éﬁ Economy ]

84| veso LI."'...“::C:CKU.C' L ~_’, Cerics Ghief of Control
Mo U M IKaR D N
- O I - epartmen:
(Crrs. Reamen Tackislay I Mcalk 5. - | | T, 4crsi s

Chief of technical Department

Stav: 2

Geimnast:  1.1.1995

Vi1



+42-2-24215295

WET

1
W
-
Al
[}
L.
(i
i
o)
-1
[¥a
[W]]
—
n
—
rJ

CFF I'E PRAGLE

Vedor vy*:nu:n}
deek - 2, oo,

Chief of Produyction

g, Litre Ciymiel

Sgtszgigzi; 2 Tt ; L 4] Zéschoted - “7 Chief of Supply
93 | slay, mmafrm 1 66|  vedond
9 | Pax¥era Astrnin
ST
Chief of . .

23 tevac 1
operation 2 3ypplier
hoilers 8 ! Ralareaik Tao |
foundry ’

G . J

! 1 “ZExtost Sypplier
cast steel ]ﬁg |7 |¥entor Martin
foundry
Chief of 1153"»/'8:1:13:1;:&?:2.1 K go o] .
fodel Ope- o |y ] BT | freparerion of
racion lo E@J"q"hJJ_fi a - . '_')jéar: '—‘,
Chief of -|qag Vedoud, grovez ' S '

- % - pecialiat for
regair_ 95 wauﬂ:ﬁg 53 xamuﬁm‘f Energy and Water-
and main- 11 r— ; management
tenance Jaromiy 2 | Aoy Byreg

Revision aud
Inspection
Technician

Stav: 7

\/ll _ ;2_ U&innost: 1.1,1995 (1




+42-2-24215295 WEC OFFICE PRAGUE 931 P35 24, 07.95 15:13
Lio | octen
{9g {1, z&s
g B
Specialist for [12 P:.w}nﬂco:b,nr!
Marketing 65 ; kreditaoereger e
K i . Moo Jir
I
13} Pracomik odoytir
65 | Jx=dit. marager L.
A | Srviek Rostislav
r (-, ]v rg
Pracovrik marketing 17 |Ved, aiielent Chief of .
J5 | medetinga department 9% pe, 3 domestic sa
10 L 10 ‘?rhimrm.v@ department
16 | ! L 18| - nik byt L e
] { I} 23 Praconik !  Tech. )
i mﬂ( Pmmm , i
g5 | rereting 65 | crod. umeneko ssm:ma.msuma-——? 79 praawrjcm__a
{9 | Ing.Koguk Rawen 6 { yckkovd Demiala 9 |Irg, Caroveky B ~ 4 | Parfeca
19 | Preczmik edytr- ]_gg_h‘mﬂcaﬂ:ym
&5 | prod.. tmarsko és drhsd ZEsh o8
6 | allod Aurelie [ 8 [ rerel
20 | Praconik o3t 1 25 | Procowmik oobyod P PRy—
65 | pxd. fremsko .65 c:x?:d ZASTCR ] !
6 |Cchooxd Jeoa { 8 |Cylek Bvzen 5 | Bnded Ao
21 | Pracovnik adyta 26 Prmnﬂca:‘rycu- 28 .
65 |oxd, awasko ' 65 jendd, zashpe 68 — ‘
76 | Mukdod Sida g | Wlek Miroslav 5 | .k i
2_{ Pracovnik ooyt
85 | prod, ko
6 | PorreEied Mix

Vi3


http:24.07.95

+42-2-24215295

o] redivel Business Manager
', s R
Ing. Rsat I
i
| 11 | Tech.advinistrat. |
‘ {79 ! oAk .
{ % | whod Rra,

|
: 14 | Praconik adoybr|
pednik.predeia
8 | M&dria Joasf

|

|
|
|

WEC CFFICE PRAGLE

Technician

331 PB6 T4, 07,55 15014
i
Regigoraind 9
o 0 |
cslo i

; ; . T
r%_%\é..&lj_m:.m,al Tra%;: \gggélfa Dr.iceiDep 1 Chief £ Servic{
. %9 | prodese ~— B lmslatlstd | :“""; o servis |y
11§ Mar. Sk B, | ! 9 Egﬂl?%kui&q. {110 | Vordrdk Rstisl! |
—_— ] ‘ ‘
drinis r, | N [ Pracovndk alyta | | 38 {Pracoamik tvody | E (4] | Prcownix eyt |
g 63]-orod. zalwen, -  [74 lomi-reto | | 155 - OIS & swvis | b
=y [0l . rete g ! 8 [BiriZnd N | (] ehewodo. |
[ ~ ¢ ! H : ;
P32 ook eyt 139 ‘meeowdk tody | | [2 ] Brecomik dpm =]
65 —— 24 icen - g . (sl ' L
LD, ign —qoabordt 0 0 165 ) O1S 3 sevvis —
9 | Ing.KSwon Radim | 6 DwiSosMrtim ;1 [ S| Geslar im |
| i
s |
3 Aoy e 9 Irg.l;‘iedame :
{
‘ ! ! Quality Control
N gz ::;mn}ccb,m- | (@ e, Eant 2 i
Y- 9 | Ing.Boczrk Raten | =
154 A P |8 ;Basnato»amrcela
Precznik | rini
65 ;tmaakmcc:cgm | e Hania
: - — 3 kntral. Rosc
j 7 iMichalik Viadindr
‘ 3% | Preconik oyt |
| .

S

v 35
1. 1995




Chief of Research and Developmemt

295 WEC

OFF [CE PRHGLE

251 rud Loi L

Chief of technical Department

6 [eon aiileny | Departmenit (%] o e
¥ [wzem: a ek ' 79 | =raTnlc Technician
I lBren avoday | 4| rnied o
- { _ Chi et““q Pgeparatlon
- . - & Pradn
47 | Prac, Enickes Specialist = "'E. Oﬁ].e".f Chief of de- 2 ed. o, ductio!
| 41 mzcie for tech. sacmilem - Lman Y20 | it o o
10, 3. Ry Feel developmentl, v?' 7 technology 10 | Trg n Mcg -—’
Do e AR% o1 hdl's Ty, Havrdreic oF,
48 | preconik ety | [ 51 . s
i 57 | Evetninp areseE, 46 | Teclay @ | Krstrdkes -
3 l q '4@"‘. &"iﬂ‘ —! o |&zm Ale3
Specialist for Technolog
Environment
2 Trolag 51 | ¥
6 2 - 'Lm sty
ey M ]
Ll i s 8 | isireer radislav
Technolog
2 iy [a2] . .
16 | - mealog = | oemkte |
=y 3 |Sarek Svamnluic
2] i |
3] Tror. JmepK T,
- Tecelos 7 R etk
6 - r—J rZZ —
3 Imm.Godda Micslal [ 7 i farper =3am

Vi-5

A5

o)
9
Stav: 20
Uéinrost: 1,1,1995




42-2-24215295

WEC OFFICE PRAGLE

931 reB

z4, 87,95

lS:ié7

PSP o0g0
Srama: S

Chief of Research and Development Department

Wzem. a whoj.

6

aounik

jY)

Trg. oetrzak Jan

2| Waam a wiaj.

9| Iy.Rmen Rormn

WZam a wvo.

9| Laotik Lirkik

7

Vz'am. & wwoj.

al

10

weonii
Ligocky AleS

Wzkm a viwod.

61

Sragnix

‘Wzam a vjvor.

=33, Ligdd Tem

Trg. Pliskn Iad.

| 74

Wzam. a v,

61

rEConT<

Ig.Ligeda Dwz |

AR Ved, airiileny
95 |w ER e
"1 |3ren Jocalav
67 | Techn. advinigr.
79 | marvnik
Weskovd Svdtla
B Krstektdr 80_| Tectrclogy
42 v 46 Vav
3 [ing.Sekesta Rl 8
75 | Rortrkedr Tedrelog
2 av 46 Vav
7 | Rimo# 2Ga 8 |Dwrde R2erd
77 Kastrukis 82_| Tedrolog
42 By Vsl
7T Jadkd Wets 8 _
7% RKasimkesr 8 | Tehrolog
Q| A\ 46 | v
7 | Fa St=fn 8 |mlach Lincr
M | stk
42 v
7 - ;
Stav: 18
Ulinnost:  1,1.1595

Vii-¢




331 PO9 24.97.95 15: 16

+42-2-24215295 W=C OFF ICE PRAGLE

Cislo
Chief of Dep. for Economy
ISt:rcn'az 6
84) Ve
%4 | daranicedn el
TgMichalik Jar,
g L85 | vesnrd cxiod |
199 | =n cnc:cl.:q“—{
L.&L.Pragﬁﬂﬁﬁcr - (86 | Fracoiix oo ]
C6 | = amlytix 21 | mlizae - nli
W Ing. Terow e 7 | oo Ja‘n:gﬂfm .
toud | SXITnETener ~
®] - aralytik _L 37 | Pracovrik recdo- |
B 21 | mlizae - oo
7 | Sikxonad E'E_t:a
1
f
88 [Vedoxsl cifland % 5
i = - 98 | Vedoxd axslend
99 | By 77| AL !?97 cﬁrév‘han_
10 I[ﬂ. J ’ i Ja’L 10 ITH,‘H]IH":'\‘ mr_‘ ‘10 Em\k‘faj j
— -
B ot % oot N —
S _iverelod Bladem | 8| Xricig# Alaa 9 (Akxaloud Merde
S0 97 o
o = el
- ey ST
8 fbhm:_ﬂna T 8 | Iy.Szzrv B, 9 | Ceenad Klrcos.
91 e s
[ Ut
6 |Licewa BElania
R .
2% Ui
Vadlaviod Jolana
—n
93 - .
< ot 5
3 |*Faid a
¢
34 L
3 2 acsonaia
7 |SQlArcva Recarg, _J
Stav: 19

Uinnost:  1.1.16$95

VH


http:2-4.jJ'1.95

+42-2-24215295 LEC JFFICE FPAGLE I51 FIY Z4u..TS 1oii

Specialist for (
tech.control,
certification and f

1

(19 | Pracovrix X a &7
54 wee, R Joxaaf]
T

105{ Precandc TR a X7
‘ 34 3ﬂunikrbda
(8] Sirder Svatmolik |

.

Pracomnik X a r7 (110 Pr:mvnﬂc'lxaﬁl’]

126
24| vsaxni armla
§| Ig.Roral Armd

—

¥l
g

:
-

vk are, rad.

4
g walira | 3] et Rk .

|

' F

Praconix £ —,_J [107] &‘cm.ﬂ(ﬁ(ﬁk_—;
|

|

108 | Praconik X 3 X7
34| wetiarer. wad, f—d

o
L8l iz ety

Vil-g

S4 | st iomtr. ot

8| Xoxvid Jareslay

] Praconnie X a BT

X s, el
; L

Stav: 11

CCinnos-: 1.1.1$35




+42-2-24215295

WEC OFFICE PRAGLE

Chief of Radiarors Foundry

12 vedor provea
95| slév. raidoon

12 Ipiowcy Ohm

331 PI1 24.97.93 _ 15:18
| ftesliadu ggo
cislo:
Strava: 8

113 { Tacn. administ=.

79 | craonik

~

Technician

4 | Xestelnikxd Ba

Chief pf Foundry Production Chief of Assembly
114 ¢ Ve Umekqx 122} Verox veslqy
7 sh&ar:vﬁmtv 97 3 V!
10 | Rpka Qesmir I 10&%
Foreman for melrtj Foreman for Core Shop Foreman for Assembly
115 [Mistr 18] Mistr 123 |Mistr
64 | tandry 84 | #drouny 64 | radistors
9 | Tyrlik Petr 81 Neoa Viadimir 8 | Py Martin
116 | Mistr 119 |Mistr 124) Mistr moory
vy 64 rFcdrony 64 recistony
3] Podtlla retr 8 | Pdadl Jid Pivads Jareslav
17 Mlst:r 120 | Mistr 125 | Mistr mxtovy
64 | piskony 84 | fommouny &4 | topered. teduky
8 | Lins Iatislay Pracindaer Fyart, 8 | Durens Kyrel
121 [ Mistr 126] Mistr mortovny
A founy B4l tperdl, teciky
9 1 Ramn 8
127| Mistr
| epadice
8] Birder Bul

Podfizenost Useku viz organizadni schéma vyrobniho udseku na str. 2.

Vi-4

Stav: 16

G&innost:

1.]-

1995




+42-2-24215295

WEC OFFICE PRAGUE

Operation

128 [Vedoxd zrovea }
% |sléwra ol

|
12 |Ig. salhuat Reolf)

:

Chief of Beilers Foundry

|
-

Chief of Foundry Production J

|

|

130 | Vit vk

97 | slvirengies wircind—
L0 | Iy, o Mircslav |

Foreman for melting

131 | Mist=-

4 | mvimy

(Yol

]
|
i
|
z

‘operation

Chief of Assembly

1137 [vedtuct ai

77 | monroversied wrehy

10 | Ing. Swbada Jizx

Foreman for ma

hi

ning shop Forema

142 Mistr mntoury ~

& mrenip. a skladbvednd
8 [Cowexalmy

143_Mistr nontouny -

& iaa vy
8 [Prectdda JiE

fistr coracovEnd '

144
& |armanny a
8 Crngra Pavel '

138 | Miser _]
64 | oty —
8 | Fklisn.Daen

139 | Mist
84 | cixctny
8 | &ye Liboy

140 | Mist— )
& | ety

| 8] Sl Gesomr

(41 | s ]

'&1 oy

L8 | Wigdal Raren

Vit-lo

371 PID 24.07.35 15:19
Sisor 0907
Strarm: 9—1

LZ&%’Ran amu;s::}

n for
Asaembly

Stav: 21

Uinnost:  1.1,1995

i
W



+42-2-24215295 WEC OFFICE PRAGUE

Chief of cast steel foundry

149 | vedax, proves
95 | slévy. i
10 Ing. Nmila J,

150 [ Mistr slédmy
64 | ox=lalitiny
9 | Rplik Micial
Mistr slévemy
ocelolitiny

152 | Pracourik ooyt o

=
wiR|S

é
B

331 P13 24,897.95 1‘5:1«_‘3_'~

- e

C0

&slo:
Lgxaa: 10

Chief of modeling operatien

133 | Vedary provces
.
10! Kalisch J33

Foreman for metal pattern

Podrizencst dseku viz organizaéni schéma vyrobniho dseku na str. 2.

Vit

Stav: 4+ 3

Uéimnost:  1.1.1995 {



http:24.,7.95

+42-2-24215295 WEZ OFFIZE PRAGLE 531 Fld 22.@7.35 12:20
@;strm 0%0 .—1
aslo: :

Stcera: 11
Chief ¢f Repai: and Maintenance Department
156 Ve oo
vy 2 et
1 2" e haac ] Tm&
157 | ooy 161 | T, aciminiery,
47 | wrchy 0 lgantie
9 | S mEs 4 |Suctodod lemn
138 | Tecroleg - 152 IMist~
46 | vepx’ s 10T
9 |Bemia Zael |5 Kt Vi
i85 iTecrcles 163 s |
46 |Cais 64/ Qall i
8 |SEH s i ; Folizszda Sistm .
160 [¥rsmiceS-
42 1Cal)
8 [Dofek Fi v

Pod¥{zenost dsein viz crganizaini schéma vyzcbniho Gseku na srr. 2.

Stav; 8
Céinmost: 1.1.1995 ]

Vil-12



