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DETAILS ON PROJECT SUB-COMPONENTS

(a)

The domestic refrigerator industry in Tunisia produced over 300,000 units in
1991, of which 2/3 were exported. The production use of imported rafrigerants,
compressors, and other key components, The production operatien invelved the in

1991 consumed about 60 tons of CFC-12 as refrigerant, corresponding to 6% of the
total ODS consumprien.

The refrigerant HFC.134a is considered the best and most probable CFC replacement
for domestic refrigeration applicatiens. Today, several international
manufacturer produce limited series of refrigerators employing BFC-134a as
rafrigevant, and it is generally foreseen that the major producers in developed
countries will convert to HFC-134a tschnolegy within 2.3 years.

Ag a consequance of this development, the refrigerants, lubricants and components
for HFC-134s technology will become generally evailable. Thus, the production
of vefrigerators using this technelogy becones a realistic and viable gption.

Regulations and market forcez in Tunisia's primary export markets will force the
Tunisian refrigerator vproducers to adopt OD8-free vrefrigerstion circuit
technology based on HFC-1345a refrigerant for the exported units by 1996 or
perhape even earlier. In the Covernment’s Actien Plan for ODS Phasecuc {t is

recommended that new production of CFC containing refrigerators is phassd out by
Jamuayy lst, 19%6,

A period of 2-3 years will be required for redesign, protocype production and
testing bafore full scale commercial production of HFC-1342z based refrigarators
can be commenced, Hence, a project designed to support the testing of new
refrigerators is recommended.

Purpese of the FProlect

The purpose of the project is to familiarize domestic refrigerater manufacturare
and refrigeration techniclans with HFC-134a technology and allow testing of new
refrigerator models in time for actual production.

The objective is achisved through technical support end an investment project,
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The project comprises the following slamanta:

I
- engineering support for review of the detailed project program, monitoring
of progress and evealuation of the results obtained;

- an investpent proieect to cover equipment and operational exupenses for a
development and test facilicy at Tabrid for new refrigerator models with
HFC+1364a refrigerarion circuits,

The project will be carrled our in the following phasaes:

- phage A detailed planning: work plan, list of equipment, and datailed
budgat for investment and operational expenszes to be prepared by Tabrid
with tachnical support.

degi , development of HFC.-134a2
refrigaration cireuit design for 2.3 refrignrator models with support from
compregssor manufacturer{s}. Setting wp of testing facility and
procuremant of testing equipment and refripervation eircuit components,

. ’ nd & g: testing of production of
prntocypa(s) in ﬂmail serie& (5 -10 units}, steady state pervformance
testing, energy consumption and relisbllicy testing, and edaptation for

production. Quality monitoring of refrigerants, lubrication oil, and
eirculs components,

Project Participants

The project is proposed at Tabrid as thls company develops its own refrigevator
designe, is the domfnant manufacturer on the local market and the only Tunisian
exporter of domestic refrigerators,

Other refrigerator wanufacturers (much smailer production velume) in Tunisia are
foreign-owned and producs under licanse from multinational companies, and it 1z

expacted that ODS-free technology will be automatically transferred to them from
their licensees,

sSource of Assiptance

The gource of know-how for HFC-134s refrigeration techunolegy will be selected
compressor manufacturers collaborating with Tabrid. Assistance from the suppliex

of the data acqulsition system (testing and quality control) will alsc be
reqguired,

In addition, the zervice of an independant conaultant with relevant background
from outside Tunisia will be required for review, monitoring, audits, and
reporting te the ODS Committes.



Time Schedule

This project is proposed te stayt 4th quartsy of 1992 in order for Tabrid to
commence production of new ODS-free refrigerators by 1995/96.

The planned duratlon of the project phases is:

- A Detailed planning 0.3 yeax
- B; Design, procurement 0.7 year
- C: Prototype production and testing: da5 _year

Totals 2.5 years

The project will be carried out within the organization of Tabrid. Tabrid will
appoint & preject manager, who will be responsible for regularly reporting on the
project to the ODS Phaseout Committee,

The project will be initisted by the ODS Committee, who will employ tha

conpultant and ccmmission Tebrid to prepare the detallsd plan and budget
(phase A),

At the wnd of each ysar, Tebrid shall submit a report containing an evaluation
of the vesults obtainad, an account for oxpenses, and an adjusted plan and budget
for the follewing year. The report will be raeviewed by the independent
conaultant, who will advise the ODS Committee on Lts actaptanca. The consultant
will also carry out a technical audit at Tabrid once a year.

Disburseneuts

Based on the projeet cost estimate In section 3 below, the budget for the project
by year is:

- 19%2 25,000 Usp
- 1993 276,000 ush
. 1994 55,000 USDh
- 1995 = 10,060 usD
Teral 360,000 USD

S A M Al iy



2. Incrementsl Costs of the Project
Egulzmant

Tha following is & preliminary list of equipment for tha test facllity; the liac
will be completed during project phase A:

= Instrumentation 16,000 Ush
- Pata acquisition systen 12,000 USD
- Evacuation pump Z,000 UsD
- Charging station, tools, eto. 15,000 USD
- Compresgorsg, circuiy parts 15,000 USD
- Test cells 90,000 USD
. Quality control eguipment 23,000 Usp
- Miscellaneous equipment ~£.000 USD
Total 175,000 usp
Matexials

- refrigerant 5,000 USH

- Jubricating oil 5,000 USD

Total 10,000 USD

Rersounel

Lozal parsonnel at Tabrid (employed ovar the total project period of 2.5 years
{4th gquartsr 1952 - lst guarter 1995);

- One engineer and project manager

half time 40,000 UsSD

» One technical full time 50.000 ush

Total 45,000 UsSD
[ ore

Dutside consultant fox review, monitoring and technical audits:
- 4 viglts of 2 weeks 50,000 Ush
Coutingencies

- 15% of project costs 45,000 UsSh

T STV AT o
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3. Benefits of che Prgisct

Bartly as ©edult of chis project, the tocsl consumption of CFC-12 of 60 cons/yesr
as vefrigevanc far new units should be dlgoontinued fyom 1995796, The stook of
refrigerators in Tunisia will start to be replaced by HFG.134a tachnology wnits,

thecaby minimizing the nssd for forced scrapping as the Monvreal Protoce! limicv
iz approached,



In 1991, the domestic and commercial refrigeration Industry used 175 tons of CFC-

11 as blowing agent for cast-in-place insulation. This correspends to 16% of
total ODS consumption,

Existing slrernatives which are recommended to reducse ot eliminate the
consumption of regulated CFCs in rigid foam application includes:

1. replacing 50% of CFC-11 consumption with CO;/water blowing. This will
typleally produce an insulation which, at present, is 5-10% less energy
afficient. The formulation i3 iIn current use at several European
manufacturers, and their sxperfsnce shows that the loss in insulation
efficiency can be compensated by nminor redesigns of the rafrigerator.

2. replacing the remaining S0X of CFC-11 with & mixture of the non-regulated
HCFC-148B/22. This change will teduce the insulavion efficlency by an
additienal 35-10X. The formulation is likely to be sgelected by most
uanufacturer today 1f they were faced with a toral ban on regulated CFCe.
It 1s genorally considered that the present insulation thickness in
domestic refrigerators can be maintained, provided the cabinet Is
radesignad to aliminate other celd bridges,

3, replacing all CFC-11 with COy/water blowing, This formulation produces an
insulation vhich is inferior to the above, but which can be adequate for
several applications in commercizl refrigeration vwhaye energy efficlency

and space requirsmsnts are not binding constraints (such as in cold food
carts and buffet’s).

The application of these foan formulations requires modification of tha fpanm
casting machines currently employed in Tunisia.

It iz recommendsd to introduce the coenversion stepwise, starting with optisa 1
and continuing to option 2 - or option 3 where applicable - on the basis of the

axparience obtained, However, the conversion of machinery shall be prepared for
all optiens from the start.

Because of complets phaseout of CFCs in domestle refrigerators i{s recommendaed Dy

1996 & project aimed at replacing CFC-11 as foam blowing agent should be given
high prierity.

8 P o

The purpose of the project is to support a stepwise conversion to CFC-free
refrigerator insulation technology.
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The objective of the project is schisved through technical support and investment
projects,

Zroiect Elements

The project will be carried sut in the following phases:

g Al S 3 , ng: &0 introductory seminsxr glving
infarmatinn en 10w CFC eechnaiagy eptions, and of the ODS Committees
initiative to support cenversion projects, To be supplemented wich
individual consultations with the manufasturers;

- phega R: conversion: medification of Ffoam casting machinery by the
manufaccurers {n collaboration with the suppliers of foam formularions,
The financing option is avallable for the duravion of phase B,

Exolect Parcicipants

The project primerily involves the main domestic refrigerater manufacturer
{TABRID) with its three preduction lines. The praject salse includes the
nanufacturers of commercial refrigeration units: CSR, Sogima, Almia and Isofrige
and possibly others.

gource Assistance

The main source of asssistance will be the suppliere eof Insulation foam

formulations and sssocisted companies with know-how on production of cazt-in.
place insulation,

Assistance will alse be required from an outside consultant with ralevant
background, who shall assist the 0DS Committee in negotiaticns with the
manufacturers, review of proposals and monitoring of modification projects,

2. Project Expeution
Iime Schedule

As the reguired technology is available, the project should be initlated

immediately, i.e. Ist quarter of 1993, The plammed duration of the project
phases 18:

. 4: geminar and consultations 0.2 year

- B: conversion 0.8 vear

Total 1.0 year
nigation an a t

Tha project will be iniclated and monitvored by the ODS Committes in cellaboration
with the Assceilation of Domestic Appliance Manufacturers and other relevant
industry organizstions.
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The converaion projects shall be prganized by the manufacturers, who shall
appoint & project manager vresponsible for reporting te the ODE Committee,

Each manufacturer develops - in collaboration with his gupplier of foam system -
a conversion project with a budget to be submitted in the QDS Committee, Afrex

teview by the consultant, the project can ba approved and a line of credit is
opened. Fellowing completion of the project and accsptance by the consultant,

final payment 1s relsased,.
Budgat

Based on the cost estimate In seccion 3 below, the project budget by year 1s:

. 1993 Total 300,000 USD

The budget lncludes 15% contimgency allowance for unforeseen expenses.
3, ts L
Egulpment

It ig tentatively assumed that 15 production lines shall be converted at an
average cost of 15,000 USD per line:

- modification of foam machinesz 225,000 USh
Erofect Support
“ hosting of seminars 10,000 UsDh

Technical Asslstance

. 3 visits of 1 wesk 25,000 usD
Sontingencies
- 15% of project costs 40,000 USD

4.  Beneffte of the Profect

As a reault of the preject, the consumption of regulated CFC for cast-in-place
insulation of appliances can be reduced stepwise over 1-2 years from the present
lavel of 175 tons/year, and should be eliminated by 1995/%%.
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In 19%1, there wers about B0G0,000 domestic refrigerators in use in Tunieis
contalning a total of about 200 tons of CFC-12 refrigerant. Servicing accounted

for an estimated consumptien of 125 tons of CFC-12, sorvesponding to 12X of the
country’s total OD8 use,

Service companias’ axperience indicates that the average refrigerator 1s serviced
twice during lts lifetime of 15-20 years (elther because the compressor is
raplaced or repaired or because of a leak in the refrigeration circuit) and rhat
1 kg CFC {5 uzed on each repair (150-250 g to replace the original charge and the
balance for flushing, purging, and lesk testing).

The described servicing practice Implies that 100 tons/year of CFC-12 is blown
off to the atmosphers in connection with repalr work. This unnecessary
consumption oan be eliminated through modified and improved procedures:

1. Usaga of nitrogen ingtead of {FC for flushing of the circults, As the
ceat for nitrogen Is well below the cost for CFC, this procedural change
is economically viable in itself, and can be carried out at all repalr

locationa. The use of nitrogen for purging 1s a well established
technlique in Burope and elsewhere.

2. Recycling of refrigerants by uwasing recovery and reeycling machines. This
procadure 13 primarily recommended for repairs carriad out under workshop
condicions.

Sexvicing of refriperaters is accrued out at the manufacturer’'s service workshops
at the plants, and in the major citles by representatives workshops, independent
workshops and at the ownars homes. The work is carried out by seml-skilled
workers or by personnel engaging in genaral servicing of household appliances.

It can be estimated that the rvefrlgerator repalrs involving recharging of
refrigerant represent about B00 man-ysars annually. As some of the psrsonnel

will do other jobs as well, it is tentatively assumed that 2000 persons are
engaged in this activicy,

The consumption of (FC can be reduced through & training program teaching
improved servicing practices, It is considered realistic to plan a program that
will reach 50% of the estimated workforce over a & year period, As the lmproved

technigues are profitable in themselves, theiy use can be expected to apread
furchex through word of nmouth,



« 17

RBurnoge of the Prolect

The purpose of the project is to Ifmprove the servicing proceduras for domestic
refrigeration, to increase awareness of the ozons {ssue among service personnel,

and to conserve the use of CFC-12 through recycling and by adopting nitregen For
flushing and purging,

The objective will be achieved through & study, training program, tachnigal
assistance, and Investment in equipment,

Erojieqt Elemants

The projact comprises the following elements:

An Initiasl gtudy describing the present domestic refrigerator garvice
sector and giving a more detailed plan for the sctual trainlng;

a fraining progiam comprising first the education of a number of Tunisian
instructors, snd with the help of thres courses in Tunisiz aimed at
teaching adequate ODS handling skills. The tralning program should be

coupled with the issuance of an OD§ license/certificacs as proposad under
Government Actlonsa;

rechnlcal agaistance from an fustitution which hea alrsady devesloped a
program on proper servicing practices. The advigor shall prepara the
preliminary study, propese a training plan, orgenize inatruction abroad,
suggest teaching materials, and moniter the project at regulsy intervals;

invegtment In equipment and necessary training materials, including &
nunber of CFC racovery and reecycling machines to be placed at the larger
gervice shope and used for demonstration durlng the tralning programs,

project will be carried out in the following phases:

ALe . : z: the study shall deageribe in detafll
the servica sector for &omeseic refrigerators, reglstration of service
workshops, numbsr snd educsation of employess, type of repalvrs based on &
sexies of interviews (number and age of units services, use of CFC, Yeason
for recharging, where repairs take place, etce.). Further, the study shall
review existing authorizatiotn schemes for servicing companies and
personnel (if any), and recommended as suitable set.up for such a scheme.
On the basis of the study, a detalled plan for the actual training ghall

be prepared. During phasge A, employment procsdures for the instructors
shall be initiatad,

phase B: traiping of instruetors: it is planned te employ two teams of
instructors, each comprising one professional refrigaration techniclan and
one skilled service worker. The iInscructors shall receive extensive
training in gervicing (especially lesk tasting, vecharging and yscycling
cechniques), partly at a technical school in Tunisia and parcly during 1
month training abroad at the inatitution of the advlisor or sgquivalent.
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- ghase C: txaiping propram: training will be offersd as 1 week on-the-job
coutses in filold maeintenance work, and a8 2 week workshep oourses with
classroom instruction Including recyeling techniques. Assuming that each
team of inarructors can carry out 32 on-the-job courses per year with 5.6
students and 4 workshop courses with 20 students, it is tentatively

estimated that 1000 service workers can pass the OD8 training courses
during the 2 years duvation of the program.

- phase D: eveluation and follow-up: after termination of the two years
training program, a finsl avaluation report shall be mads by the advisor,
and 1t shall be considersd whether and how the project should be extended.

Proisct Participants

The numbsr and names of service shops to participate in the project will be
determined during the initiel study phase. Howsver, Tabrid’s sarvicing facility
in Tunis is a natural place to start and way =zerve as demonstratlon sita
throughout the project period.

fource of Assistance

Technical assistance in providing training manuals and other teaching materlals
is required from sn advisor assoclated with a vefrigeration institute or relevant
tesching institution from outside Tunisia. The duties of the adviser shall
include presparation of the atudy, plamning, cellaboration en educstion of

instructors, advice on the training progran, and assistance in evaluation and
reporting to the ODS Committee.

A positive synergy effact will be achieved from having the same advisor for
projscts R-2 and R-3,

The reeycling machines rust be imported. There are several companies in Europe,
USA and Asla which supply recycling machines of various types and guality. It

is epsential chat the machines meet accepted international standards for recycled
CFC (ARI standards).

2. Iiojest Exegution
Iime Schedule

Ths project 1z proposed te sgtart from the beginning of 1993, The planned
duration of the project phases is:

- A: study and datailed plamning 0.3 yaay
- B: training of instructors 0.5 year
- C: treining program 2.0 yeats

- D: evaluation and follew-up Q% yaay,
Total 3.0 veara



i1t is assumed that the training program will be carried out by the ODS Committes.

Alternatively the program can be attached to a relevant professional aszocfation
or & vocational training center,

The project will be initiated by the ODS Committee, who will employ the advisor
as wall as the tsam of inatructors. The committes will procurs eguipment and
training materials with support from the advisor.

When the instructors have bean employed, one will become training program
manager. His duties will inelude scheduling, accounting of operational expenses
and regulay reports to the 0D Committms.

Evaluation of the training program shall be done psricdically to enable
gdjustment of the project if necssasary.

Budget

Based on the project cost astimare in section 3 below, the budget for the projeet
by vear is:?

- 1993 200,000 USD
- 1994 75,000 UsD
- 1995 99

Total 325,000 UsD

A T M I

3, Ingremental Costs Of the Prolect
Equipment

The wamber of recovery recycling machines to be provided shall be determinad
during the inftial study, but for the purpose of this project proposal 25

rachines are consldered appropriate,

25 recovery and recycling machines
$pAre parts

tocls

sexvicing car

¥ . ¥ *

Total

Heterials

- training manuals, books
- nitrogen, miscallaneous
Totsl

75,000 UsD

15,000 USD

10,000 USD

ush

120,000 UsD

T S PR

10,000 usp

~2.000 USD
15,000 USD
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Ragsonpel snd Projgct Supporf

Instructors for the training program {(employed during a perlod of 2.75 years):

- 2 refrigavation technlcians 60,000 UsD
- 2 sarvice workers 40,600 USD
- 1 clerk/secretary 10,008 USD
- rent, office expenses 20,000 USD
Total 106,000 ush
Technical Assistance

- 3 man-months study 50,000 UsD
. ! month instruction abread 10,000 Ysh
Total 60,000 USD

M. iy S

¢, Rengfivs of the Frolegt

The current servicing practices indicate that up te 100 tons/year of CFC-12 can
be saved (given the present stock of refrigerators) by shifting from CFC-12 te
nitrogen for flughing and by recovery and recycling CFC relesased during purging
and leak testing. In practice, the expected benefit of the preject will be
syound 50 tons/yesr of CFC not consumed,

1. ri on

Zackground

Thers 1s an fmportant and growing number of large commercial and industrial
refrigeration systems used in Tuniaia for food presentation, processing and cold
storage, central alr conditioning and other applications. An important number
of rhesoe installations amploy CFC refrigarants,

It g estimated that 40 tons of CPC were used in 1981 for insztallation and
sarvicing of these units.

The lacrger units are Installed and serviced with the participation of
refrigeration techniciane. Training of these techniclans in improved servicing
practices for Thandling CFC refrigevants, and In non-CFC refrlgeration
tachnologies including retrofitting, will reduce the consunption of CFC gases and
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faclilivate the intreduction of ozome fylendly refrigerstion technology in the
commarcial and industrial sactors,

Burpoge of the Projsct

The purpose of the project is to intreduce improved service practices, teach

retrofitting technology, and prepare for introduction of CFC frae refrigeration
tachnology.

The projact objective is achleved through a study, training program, technical
agaistance and demonstration projects,

Prolect Klementy

The project comprises the following elements:

A preliminary gtudy describing the sector for installation and servicing
of large commsrcial and industrial refrigeration mystems;

a Lraining propyam for refrigeration techniclans, directed towards
studenta a5 well as professional techniciasns from the industry.

sechnical agsiptanes from a professional school which has already
developed & program on proper sgervieing practices and CFC  free
refrigeration technology. The advisor shall prepsre the pyeliminary
study, proposs a tralning plan, suggest teaching material, and monitor the
project at regular {ntarvals.

projects as part of the education: retrsfitting of existing
inatallation to non-CFC technology! planning, execution, follow-up. Owner
obtaing upgrading of facilicy in return for accepting training classes and
subsequent wvisits., It is assumed that one retreofitting/demonatration
project can be carried out at sach schoel for each class.

project will be carried out &{n the follewing phases:

chage A sty lad ; g: the purpose of the study is to
provide a ragistrauien of aerviciﬁg organizations and of largs
rvefrigeration installations in Tunigsia, and to review and evaluats current
regulations for mandatory ragular service, reporting requirements, and
existing authorization schemes for service technicians,

B! i : the inetructors shall be teachers of
refrigeration tachnology at the technical schools. During the & months
preparation pariod thay shall be trained in ODS related subjects through
discussions and Iindividual studies tutored by the advisor, as welil as 1
month instruction shroad at the advisoxr's home institution, or equivalent.

ase C; & gd train grem: the training program shall be offered
as an element in the ceursas for refrigeration technicians ac the
technical schools, and a continued education courses with accereditation
for professional technicfana. For the students at the technical education
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genters, instruction in ODE related subjacts and partieipation in a
retrofitting project (see demonstration prolacts above} shall be included
in the regular curriculum, For professional techniclans, a continuing
education program of 1 wesk duration on CFC replacement/conservation shall
be offered by the tachnical schools.

_ i ' ow:up: after termination of the two years
training program a finxl evaluation report shall he made by cthe advisor,
and {t shall be considered whether and how the project should be extended,

Broject Participants
The majority of the refvigeration techniclans sre today educated af:

- Center 4'instruction professionnalle, Tunis
- Lenter &’instruction prefessiomnells, Kalrouan

Education of refrigeration techniciaens dirsected towards the needs of the fishing
industry is planned at:

. L'Ecole de formation de péche, Sfax
It {s assumed that the training program can ba offeved at all three schools.

The proposed demonstration projects will be carried out at companies selected
from the relevant {ndusrry sectars,

Seurge of Agsletance

Technical assistance from outaide Tunisia is required from an advisor asscclated
with & refrigeration institute or relevant teaching institution with a curriculum
in ODS free technelogy. The duties of the advisor shall Luoclude preparation of
the study, planning, collaboration on education of imstructors, advice on the
training program, evaluation and veporting te the 0DS Commities.

Participation form the original equipment manufacturstrs may be required for ths
demonstration projects,

2, wmm
Iime Schedule
The project shall be planned to start the training program from the acadsmic ysar

1993/94, {,e, the initial project phase should be initiated during che 4th
quarter of 1993, The plamned duration of the project phases is:

- A: study and detslled planning 0.3 year
- B: tralining of instructors 0.5 year
- C: monitored training program 2.0 years
- D: evaluation and follow-up Q.2 veag

Total 3.0 years



The training program will be operatsd by the three technical schools invelved.

Each school will designate one chief Instructoer to be rasponsible for the ODS
courses,

The program will be initiated and monitored by the ODS Committee with the support
of the advigor. The committee will allocate funding for c¢ne academic vesar at a
time. At the end of the year, the schools will submit & brief report with
sccounts to be verifisd by the external advizor.

Budgex

Baged on the project cost eatimare in section 3 below, the budget for the project
by year 1s:

. 1993 125,000 USD
- 1984 50,000 USD
- 1945 10,000 T8
Totsl 185,000 USD
3, Incremental Cogts of the Prolect

Equipment

- laboratory equipment, ete. 10,000 vSD
- gemonstration projects {(6) £0.000 USD
Total 76,000 USD
Haretvials

. training manuals, books 5,000 UsD
- refrigerants 6,000 USD
- lubrication oil 4,000 USD
Total 15,000 UsSD
Bersonpel and Project Suppori

It is assumed that the schools will include the training course in the normsl
curriculum, and that there will be no persomnel galaries carried by the project.

There will however be travelling and living expenses for 2 instructors from each
of the 3 schoels for 1 month each.

- travelling abroad 25,000 USD
N travelling Tunisia

2,000 USD
Total 30,000 USD
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Zechnical Assistance

- 3 man-months study 45,000 Ush

- 1 month Instruction abroad 10,000 vsp

- 2 visits of 1 week 2, 800 _YSD

Total 70,000 UsD
4. t g Pr t

Reduced consumption of CFC in the iIndugtrial sector from the present level of 40
tons/year, through {mproved servicing practices, gradual vetrofitting (when
possible) of existing units, and familisrization with CFC free tachnology.



The manufacturers of mactresses, furnitere cushioning and sim{lar flexible foam
produccs and rigid Insulation foam in Tunisia used approximately 400 tons/year
of CFC-11 as foam blowing agent in 19%1., This corresponds to 37X of total ODS
consumption, The purpose of the CFC in the nanufacturing process- 1s to
facilitate the production of the lighrer (and less durable foam) qualivies used
for low cost products.

Standard foam formulations are presently avallable using new polyels sultable for
COz/water blowing, This allows CFC-free production of flexible foam of any
specification in the range 18-50 kg/w®, The production can be carried out with

the exlasting slab stock production machines operated in Tunisia with minimal or
no adjustments,

This will pet gllow & production which iz in all respects identical to the
current line of products. The experience from developad countries indlzate,
however, that mattresses and cushions marufactured with the alternstive

formulations five equal ucllity to the consumer, and production costs do not
increass,

It is envigaged that the flesible foam manufacturars can be Induesd by the
geovernment to enter a jolint veluntary sgreement to:

. abolish the production of low density flexible foam below 18kg/m®;
. discontinue the use of CFC as blowing agent,

Based on this sgreementc, the manufacturers ean switch te CFC fres preduction
after famillarizavioen with the alvernative foam formulations.

For background on rigid foam, please rafer to project b).

Buxpose of the Project

The purpose of the project ls to introduce GFC free technology and facilitate the
abolition of CFC while avoiding the option of methylene chloride (texicity,
possible human carcinogenity)in the flexible foam sector.

The project will achieve the objlectivse thréugh technical assietance and
production demonstration.
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Exodact RBlements
. pechnieal agaistance ¢o the ODF Committes for the negoetlstions of a
wveluntary ban on the use of CFC by ths flexibie foanm induatry;

- sechuigal asgisuance to the senufactursrs of flexible and rigld foam in
the form «f & seminar and individual covsultstions by specialises in CFC.
fras flaxible Fosm formalations;

- demonanration prolscts with test produstion at the wajor manufsctursrs.
Tha projset will be carried out fn the following phesss!

- thase A: _meninar god gopsultasiers: an introductory seminsr giving
information on CPG-fres techuology options and presentation of the ODS
Comnittee’s inmitistive to support test production. This will be
gupplempnced with individual consultatiens by the mapufacturers.
Hegeriation of a voluntexy ban on the uss of {FC fer flewible foam.

. phago. B obait sredustion: demonstration of £FC frae production At ths
major nanufecturer’s plants in collaboration with cthe supplisrs of fomn
formulations. The financing option is available for ths duration of
phase B.

Eroiack Faxiiclivante

The projest particlpants aras the curvent manufscturors of flexible foam products
in Tunieis, including:

Polymoukse

Bo o se

SUTIH

Sud Incsrmousse

- Isofrigo {rigid fosm)

Sourse. ol Asslatonce

The wain soures of sasistancs will be the suppliers of flexible foam
formelarions,

£ or o0

Agsistance willi alse e reguived from an outside oppsultant with relsvant
background, who shall asssist the ODS Committee with the technicel seminasx,
negotiations with the mapufacturets, veview of proposals eaed monivoring of
possibls modifisacion projects,



The project shall be started immedfately, 1.e. 4th quarter of 1992, The duration
of the project phases la:

- A: seminar and consultations 0.2 year
- B: test productien 0,6 ymay
Total 0.8 year

The test production projects shall be ovganized by the manufactursers, who zhall
appoint a projsct menager vesponeible for reporiing to the 0DS Committes.

Each manufacturer develops - In collaboration with his suppliler of foam systenms -
& test production project with & budget to be submitted ta the ODS Commlitee.
After review by the consultant, the projecr can be approved and a line of credit

is opened. Pellowing completion of the project and scceptance by the consultant,
final payment Is released.

Budset
Baged on the cost estimate in sectlon 3 below, the project budget by year is:
. 1992 25,000 USD
- 1993 13,000 Ugp
Total 100,000 ush
3, ementa ha P o
Equipment

Thers are no esquipment cost, as it 1z expected that the OFC free flexible foam
formulations can be produced with the existing slab steck casting machines,

Materials

It is assuwmed that all six manufacturers will want te carry our two tast
production runs of 50 o’ sach;

- polyols 30,000 USD
- isocyanate 20,000 USD
- othar 10.000 UsD
Total 50,000 Ush
Exroject Support

- hesting of seminar 10,000 USD



Technical Assistance

- 2 vigins of 2 weshs 25,000 USD
Soptingsncies

- 15% of project costs 10,000 Ush

4,  Banefits of the Project

As & tesult of the project, the consumption of ODS in Tunisfa can be reduced by
400 tons/year of CFC.11 which is today reieassd toe the atmosphers from the
blewing processer for flexible foam,

Additional savinge will be achieved in the rigid foam ssctor, although total CFC
uskge is much smaller.



Sackground
The aerosol industry in Tunisia used 230 tons of CFC in 1991 for che production

of aeresol cans, This corresponds to 21X of total ODS consumption. The CFC
serves as propellant for the accive ingredient in cthe product.

There sxists & wide selection of alternatives which may replace CFC for specific
products! 1

. LPG, DME, comprasssed gases, HFCs, and other replacement propellants;
- purp eprays, bag cans;
- 50l1d svicks, roll-ons, brushes, and other non-asarpsul tachnologles,

Adoption of any of these solutiens will, in most cases, lnvelve expenses such as

safary precautions, modification of replacemont of can £illing equipment, and/or
ralocation of plant,

Several industrializad countries bave banned CFC for asroscl cang more than s
decads ago, and theres is today & vast experience on gselecting suitabls non-CFC
technology for specific applications. Some of the optiens, such as replacing CFC

with LPG or C0, where this is acceptable, are actually cheaper than the CFC
solution,

Purpose of the Project

The purpose of the project is to assist the aerosol products manufacturers in
selecting the most appropriaste CFC free technology.

The project obiective is achleved through technical assistance and investment
prejects,

Prolect Flements
The project comprises the following elements:

- sechnicel support for a seminay on CFC-free options for the aercaol
manufacturers and consultations en appropriate technoleogy fer individual
manufacrurarsy;

- Investnont projascty te finance the cost of meresol plant conversions,
where thsese cannot be shown to be paid back by operational cost savings
within twoe yeaxs;
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and & line of credit is opened. Following completion of the project and
acceptance by the consultant, final payment iz raleased,

Budgey

Baged on the cost estimate In section 3 below, the project budget by year is:
- 1982 70,000 USD

- 1993 230,009 USD

Total 400,000 USDh

A A A g s Iy

3. Incremental fosts of tha Projeqy
Equipnment

Tha requirenents for aquipment investment carnmot be assegsed with any precision
at the present time. The 3 largest aerosol producers are known to use abour 73X
of 2ll CFCs consumed in the sector, This implies that the remalning about 10
aerosol companies use less than 5 tons ODS per yeaxr on average. New equipment
and conversion of production facilities is assumed o cost about USD 50,000 per
plant, corresponding to an anmual cost of approximately 25,000 over a 2 year
period. ODS savings are calculated at 2.5 USD/kg equivalent to an annual gaving
of USD 12,500 for & user of 3 Cons/year. Inersmental costs are, thus, estimated
ar about 12,5000 USD par year over 2 ysars for each of 15 small producers:

- new equipment and
plant medifications 375,000 UsD
Ereject Support
v hosting of seminare 10,000 Usb
Technical assistance
Outaide experts for the technlcal seminar, consultations and follow-up:
B 1 vizit of 1 week (planning) 10,000 Ush
- 3 visity of 3 weeks {(seminar) 55%,000 USD
- 3 vislits of 1 week (follow-up) 20,000 USD
Total £5,000 USD
ontingepe
- 15% of project costs 70,000 USD
4. peneflts of the Project

The project will ensble completa elimination of the present consumption of
230 tons/yaar of CFC a&s aerosol prepallant.

fruiprihurkey\leprun.001) {or/al)



