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THE MONTREAL PROTOCOL 
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER 

PROJECT COVER SHEET 

COUNTRY: Tunisia 

SECTORS COVERED: Al! (Refrigeration, foams, aerosols and other smaller user 
sectors) 

ODS CONSUMPTION IN 
AFFECTED SECTOR(Sl: 
11991 data) 

Refrigeration: 
Foam: 
Aerosol: 
Others: 

250 t/y 
585 t/y 
230 t/y 
10 t/y 

PROJECT TITLE: Ozone Layer Protection through the Reduction of 
Consumption of Ozone Depleting Substances 

PROJECT DURATION: 3 Years 

PROJECT IMPACT: ODSs PHASED-OUT: 27,000 tons over allowable 
phaseout period (refer to Annex A for details) 

PROPOSED BUDQET: $2,20 mlllion 

IMPLEMENTING 
AGENCY: World Bank 

COORDINATING 
NATIONAL AGENCY: Minister& de l'envlronnement !Agence natlonale de 

protection de I' envlronnementl 

PROJECT SUMMARY 

Please refer to attached Executive Project Summary 
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DETAILS ON PROJECT SUB-COMPONENTS 

A. Btfriserati0 n Stetor 

(a) Engineering A!sistance for Design. Tea;ing and Introduction of UFQ•l34a 
Tecrbnolorv in th, Pxoduction of Domestic R1friserator1 (A New Technology 
Investment Project) 

l. Proi,ct Pescripcton 

Bask1round 

The domestic refrigerator ind1.111try in Tunisia produced over 300.000 units in 
1991, of which 2/3 were exported. 'rhe production usa of imported refrigerants, 
compressor•, and other kay components, the production operation involved the in 
1991 consumed about 60 tons of CFC-12 as refrigerant, corresponding to 61 of the 
total ODS consumption. 

Th• refrigerant HFC•l34a ia considered the best and most probable CFC replacement 
for domestic refrigeration applications. Today, several international 
manufacturer produce limit•d series of refrigerators employing HFC, 134a as 
refrigerant, and it is generally for•seen that the major producers in developed 
countries will convert to HFC•l34a technology within 2·3 years, 

As a oonsequance of this development, the refrigerants, lubricants and components 
for HFC•l34a technology will become generally available. Thus, the production 
of refrigerators using this technology becomes a realistic and viable option. 

Regulations and market forces in Tuniaia's primary export marketA will force the 
Tunisian refrigeretor producers to adopt ODS-free refrigeration circuit 
technology based on HFC· 134a refr1garant for the exported units by 1996 or 
perhaps •v•n earlier. In the Government's Action Plan for ODS Phaseout it is 
recol!lm&nd•d that new production of CFC containing refrigerators is phased out by 
January 1st, 1996, 

A period of 2-3 years will be required for redesign, prototype production and 
testing before full scale col!lmereial production of HPC-134a based refrigorators 
can be commenced, Hence, a project designed to support the testing of new 
refrigerators ia recommended. 

Purpose of thf Project 

The purpose of the project is to familiarize domestic refrigerator manufaeturere 
and refrigeration technicians with HFC-l34a technology and allow testing of new 
refrigerator models in time for actual production. 

The objective is achieved through technical support and an invesi:menc project. 
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Project Elements 

Ihe project comprises the following Alemants: 
I 

endneerin& support; for r,wiew of th• detailed project program, monitoring 
of progress and eval1.1&tion of the results obtained; 

an inyestment project to cover equipment and operational expenses for a 
development and test facilicy at Tabrid for new refrigerator models with 
HFC•ll4a refrigeration circuits. 

The project will be carried out in the following phases: 

phase A; detailed planning: work plan, list of equipment, and detailed 
budget for investment and operational expenses to be prepared by Tabrid 
with technical support. 

phase Bi design. development and procurement: development: of HFC-134a 
refrigeration circuit design for 2-l refrigerator ll!Odels with support from 
compressor manufaeturer(s). Setting up of testing facility and 
procurement of testing equipment and refrigeration circuit components. 

phase C: prototype production and t;esting: testing of production of 
prototype(s) in small series (5-10 units), steady state performance 
teseing, energy consumption and reliability testing, and adaptation for 
production. Quality monitoring of refrigerants, lubrication oil, and 
circuit components, 

Project Participants 

ttie project is proposed at Tabrid as this company develops its own refrigerator 
designs, is the dominant manufacturer on the local market end the only Tunisian 
exporter of domestic refrigerators. 

Other refrigerator manufacturers (much smaller production volume) in Tuniaia are 
foreign-owned and produce under license from multinational companies, and it is 
expected that ODS•free technology will be automatically transferred to tham from 
their licensees. 

Source of Assistane; 

The source of know·how for HFC·l34e refrigeration technology will be selected 
compressor manufacturers collaborating with Tabrid. Assistance fr.om tha supplhr 
of the data acquisition system (testing and quality control) will also be 
required. 

In addition, the aarvice of an independent consultant with relevant background 
from outside Tunisia will he required for review, monitoring, audits, and 
reporting to the ODS Commict:ee. 
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Time §<;hedl;la 

This project is proposed to start 4th quartar of 1992 in order for Tabrid to 
oommenee production of new ODS-free refrigerators by 1995/96. 

The planned duration of the project phases is: 

A: Detailed planning 
R: Design, procurement 
C: frototype production and testing: 

Total: 

Etoject Or2anlt1tion and Mweemant 

0.3 year 
0.7 year 
1.s year 
2,5 years 

The project will be carried out within the organL2ation of Tabrid .. Tabrid will 
appoint a proje>et manager, who will be res11ondble for regularly reporting on the 
project to the ODS Phaseout Committee, 

The project will be initiated by the ODS Co1nmittee, who will employ t:ha 
oonGultant and commission Tabrid to prepare tho detailed plan and budget 
(phase. A), 

At th• and of each year, Tsbrid shall submit a report containing an evaluation 
of the results obta1nad, an account for oxpenses, and an adjusted plan and budget 
for the follo'lting year. The report will be reviewed by the independent 
consultant, 111h0 will advise the ODS Committee. on its acceptance, The coruiultant 
will also oarry out a technical audit at Tabrid once a year. 

Disburuaents 

llased on the project. cost estimate in section 3 below, the budget for the project 
by year is: 

1992 
1993 
1994 
1995 

25,000 USD 
270,000 USD 
55,000 USll 
10,000 USD 

360,000 USO 
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2. Incremental cost• of the ftP!•ct 

tgU{PID@Dt 

Tha following ia a proliminary li•t of equipment for the ta•t facility; the ltse 
will be completed during project phase A: 

Total 

Instrumentation 
Data acquisition system 
Evacuation pump 
Charging station, tools, etc. 
Compressors, circuit parts 
T&it cella 
Qw,.lity control equipment 
Miscellaneous equipment 

t1aterial1 

Total 

refrigerant 
lubricacLng oil 

Porsonnel 

10,000 USD 
12,000 USD 

2,000 USD 
15,000 USD 
15,000 USD 
90,000 USD 
25,000 USD 
6.poo uso 

175,000 USO 

S,000 USD 
S,000 USD 

10,000 USD 

Local personnel at Tabrid (employed over the total project period of 2.5 years 
(4th quarter 1992 • 1st quarter 1995): 

Total 

One eng1neer and project manager 
half time 
One technical full tillle 

Technical Sl,lpport 

40,000 USD 
50.0QO USD 
95,000 USD 

Outside consultant for review, monitoring and tachnical audits: 

4 visits of 2 weeks 

coptingenciu 

l5X of project costs 

50,000 USD ----
45,000 USD -----
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3, D@ne(fts at tht lrn1tsE 

Partly•• r••~lt of ch1a proj•ot, th• total ~onJim.ption Qf CFC~12 nt 60 tnn•/Y••r 
as tefrigerant for new units thoutd b• discont1nu.ed from 1995/96. Th• ttock of 
refrigerators in Tunisia will start to be raplaced by HFC-l34a technology unita. 
ther9by minimizing th• need for forced scrapping aa tha Montreal Protocol limit 
l• approached. 
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(bl Ineroduct;ion of Lgw•CFC and No CFC Rigid Foam CAD Early ops Phuaoyt 
Teshnical Support Pronam) 

1. Pro1ect Description 

llaekground 

In 1991, the dome.stio and coooercial refriseration indu11try u...ed l7S tons of CFC• 
11 as blowing agent for cast•in-placa insulation. This correaponds to 16% of 
total ODS consumption. 

Existing alternativas vhich are recOllllllended to reduce or eliminate the 
cona1.1mption of regulated CFCs in rigid foam application includes: 

1. repLaeing 50X of CFC•ll consumption with COzlwater blowing, This will 
typically produce an insulation which, at present, is 5-101 less energy 
efficient. The forrnulation is in current usa at saver al European 
manufacturers, and the tr experience shows that the loss in insulation 
efficiency ean be co111Pansated by minor redesigns of the refrigerator. 

2. replacing the remaining SO% of CFC•tl with a mixture of the non-regulated 
HCFC-l42b/22. This change will reduce the insulation efficiency by an 
additional 5· lOX. The formulation is likely to be selected by most 
manufacturer today if they were faced with a total ban on regulated CFCa. 
le is generally considered that the present insulation thickness in 
domestic reftigeratora can be maintained, provided the cabinet 1s 
redesigned co eliminate other cold bridges. 

3. replacing all CFC-11 with CO2/water blowing, This formulation produces an 
insulation which is inferior to the above, but which can be adequate for 
several applications in collllllercial refrigeration where energy efficiency 
and spaoe requirements are not binding constraints (such as in cold food 
carta and buffet's). 

The application of these foam formulations requires modification of the foam 
catting machines currently employed in Tunisia. 

It is racommended to introduce the conversion stepwise, starting with option l 
and continuing to option 2 - or option 3 whera applicable. on the basis of the 
exparience obtained. However, the conversion of machinery shall be prepared for 
all options from the $tart. 

Because of complete phaseout of CFCs 1n domestic refrigerators is recommended by 
1996 a project aimed at replacing CFC·ll as foam blowing agent should be given 
high priority, 

Purpose of the Prolect 
The purpoH of the project is to support a stepwise cor,venion to CFC-free 
refr1gerator insulation technology, 
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The objective of the project is aehiaved through technical support and invutment 
projects. 

Prolect Elements 
The project will be carried out in the following phases: 

phase A; seminar and consultations: an introductory seminar giving 
information on low CFC technology options, and of the ODS Committees 
initiative to support conversion projeces. to be supplemented wieh 
individual consultatione with the manufacturers; 

phaa D· conversion; modlfic:ation of foaJ11 easting machinery by the 
manufaccurera in collaboration with the suppliers of foam formulationa, 
The financing option is available for the duration of phaae B. 

Projeet Partigtpant, 

The project primar1ly involvu the main domestic refrigerator manu£aeturar 
(TABIUJ)) with its three production lines. Tha project also includas tha 
manufacti.u:ers of comnercial refrigeration units: CSR, Sogtma, Almia and hofr1go 
and possibly others. 

source Assistance 

The main source of assistance will be the supplier11 of 1ni.ulation foam 
formulations and associated companies with know-how on production of cast-in• 
place insulation. 

Assistance will also be required from an outside consultant with relevant 
baekgxound, who shall assist the ODS Committee in n•gotiat:ions with the 
manufacturers, review of proposals and monitoring of modification project•. 

2. Project Execution 

Time Schedule 

As the required technology is available, the projec,: should be iniciated 
immediately, i.e. 1st quarter of 1993. Tha planned duration of the project 
phases is: 

A: seminar and consultations 0.2 year 
JI; conversion 0.8 ;,eti; 

Total 1.0 year 

fI!23;'=s; Oi;g4n1ga~1oo 4n~ Maoa2~mtnt 

The project will be init:iated and monicored by the ODS Committee in collaboradon 
with the Auoeiation of llomut1c AppUanca M&n"fact\lrer" aml other rd•v•nt 
industry organl&stions. 
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The conversion projects shall be organbed by the manufacturers, who shall 
appoint a project manager responsible for reporting to the ODS Committee, 

Each manufacturer develops• in collaborat~on with his supplier of foam system• 
a conversion proj act with • budget to be submitted 1n the ODS Committee. After 

review by the consultant, the proJoct can be approved and a line of credit is 
opened. Following completion of the project and acceptance by the consultant, 
final payment is released. 

Budaet 

Based on the cost estimate in section 3 below, the project budget by year 1s: 

199) Total 300,000 USD 

The budget includes 15% contingency all01Janee for unforeseen expenses. 

3, Ina;ementa1 coats of the Pro,ect 

!auipment 

lt is tentatively assumed that 15 production lines shall be converted at an 
average cost of 15,000 USO per line: 

modification of foam machine• 225,000 USO -----
Project; Support 

hosting of seminars 10,000 USD 

Technical Assistance 

3 vl•its of l week 25,000 USO ----
contingencies 

15% of project costs 40,000 USD 

4. B@n@ftt1 pf the PrP1ect 

As a result of the project, the conswnptlon of regulated CFC for esst•in•plsce 
i1:11mlation of appliances can be reduced atepvisa over 1-2 years from the pre,;ent 
level of 175 tons/year, and should be eliminated by 1995/96. 
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(c) & (d) Maintenance of Pomastlc. Commercial and Industrial Refr1g,rator1 

DQMEST1C &EFRIGERATlQH 

1. Project Pt•crtptton 

Backa:round 

In 1991, thBre were about 800,000 domestic: refrir,eretors in use in Tuniaia 
containing a total of about 200 tons of CFC-12 refrigerant. Servicing accounted 
for an estimated consumption of 125 tons of CFC-12, corresponding to 12X of the 
country's total ODS use. 

Service oompaniu' &xperience indicates that the average refrigerator 11 1erviced 
twice during its lifetime of 15-20 years (.tther because the compressor 1B 
replaced or repaired or because of a leak in the refrigeration circuit) and that 
1 kg CFC is used on each repair (150•2SO g to rBplaee the original charge and tha 
balance for flu1hing, purging, and leak tasting), 

The described servicing practice implies that 100 tons/year of CFC•l2 is blown 
off to the atmosphere in connection with ropair work. This unnMessary 
consumption can be eliminated through modified and inproved procedures: 

1. Usage of nitrogen instead of CFC for flushing of the circuita, As the 
coat for nitrogen 1• well below the cost for CFC, this procedural change 
ia economically viable in its•lf, and can be carried out at all repair 
locations. The use of nitrogen for purging b .a well eetabl1shad 
technique in Europe and elsewh•re. 

2. Recycling of i:afrigerants by using recovery and recycling machines. This 
procedure is primarily recommended for repairs carried out undei: workshop 
conditions. 

Servicing of refrigerators b accrued out at the manufaeturei:' s service workahops 
at the plants, and 1n the major cities by representatives workshops, independent 
workshops and at the owners homes. The ~ork is carried out by semi-skilled 
workers or by personnel engaging in general »ervicing of household appliances. 

lt can be estimated that the refrigerator repairs involving recharging of 
refrigerant repi:esent about SOO man-years annually. As some of the personnel 
will do other jobs as well, it 1s tentatively .auwned that 2000 person• an 
engaged in this activity. 

The conswnption of CFC can be reduced through II training program teaching 
improved ~erv1cing practices, It is considered realistic to plan a program that 
will reach 50ll: of tho Htimated workforce over a o. year period, As the improved 
techniques are profitable in themselves, their use can be expect~d to apraad 
further through word of mouth, 
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Pu:rnoa, of the Project 

The purpo•a of the project is to improve the servicing proceduraa for domestic 
refrigeracion, to incre4ae awaren••• of the ozone issue among sarvice pers0nnel, 
and to conserve. the uso of CFC•l2 through recycling and by adopting nitrogen for 
flushing and purging. 

Tha objective will be achieved through a study, training program, technical 
assistance, and investment in •quipment, 

Projtst Elements 

The project comprises the following elements: 

An lnitial aJilM!:Y. describing the present donestic refrigerator service 
sector and giving a more detailed plan for the actual training; 

a training pro1ram comprising first the education of a nW!lber of Tun1sian 
instructors, and with the help of three courses in Tunisia al.111Bd at 
teaching adequate ODS handling skills. The training program should be 
coupled with the issuance of an ODS license/certificate as proposed under 
Government Actions; 

teehttis;al assistgneia from an institution which bu alraady developed a 
progrlllll on proper urvicl.ng. practices. The advisor shall prepare the 
preliminary study, propose a training plan, organize instruction abroad, 
suggest t•ach1ng materials, and monitor the project at regular intervals; 

investment; in equipment and necessary training materials, including a 
number of CFC recovery and recycling machines to be placed at the larger 
service shops and used for demonstration during the training programs, 

The project will be carried out in the following phases: 

phaa, A; study and detailed planning: the atudy shall describe in detail 
the service sector for domes tie refrigerators, registration of service 
workshops, number and education of employees, type of repairs based on a 
series of interviews (number and age of unLts services, use of CFC, reaaon 
for recharging, where repairs take place, etc.). Further, the study shall 
review existing authorization schemes for aervicing companies and 
personnel (if any), and reeollll!lended as suitable set•up for such a acheme. 
On the basis of the study, a detailed plan for the actual training shall 
be prepared. During phase A, employment procedures for the instructors 
shall be initiatad. 

phase B: training of instructors: 1t is planned to employ two tems of 
instructors, each eompriaing one profeuionAl refrig .. ration technician and 
ona skilled service worker. The 1nscructors shall receive extendvo 
training in aerv1o1ng (especially leak testing, recharging and recycling 
techniques), partly at a technical school in Tuniaia and partly during 1 
month training abroad at cha institution of the advisor or equivalent. 
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phaae C: training program: training will be offered aa l week on•the•job 
courses in field maintenanea work, and as 2 weak workshop courses with 
classroom instruotion including recycling techniques. Assuming that each 
team of inatructors can carry ouc 32 on-,he•job courses per year with 5•6 
students 1.nd 4 worluhop courses with 20 students, it is tentatively 
•stimated that 1000 service workers can pass the ODS training course• 
during ths 2 years duration of the program. 

phase D: evaluation and folloY-up: af~er termination of the two years 
training program, a final evaluation report shall be made by the advisor, 
and it shall be considered whether and how the project should ha axtended. 

Project Participants 

The number and namea of service ahops t:o participate in the projeot will be 
d.aterrd.ned during the initial •tudy phase. However, Tabrtd'.a satvicing facility 
in Tunis is a natural place to start and ioay serve as demonstration site 
throughout the project period. 

Source of Aa1tstanc1 

Technical aa1istanca in providing training manuals and other teaching materials 
is required from an advisor associated with a refrigeration institute or relevant 
teaching institution from outside 'Iunhia. The duties of the advisor shall 
include preparation of the 111:Udy, planning, c<>llaboration on edueation of 
instructors, advice on the training program, and assistance in evaluation and 
reporting to the ODS Committee. 

A positive synergy effect will be achieved £ro111 having the same advisor for 
p~ojects R-2 and R-3, 

The recycling machines muRt be imported. There are several oomp&l'\les in Europe, 
USA and Asia which supply recycling machines of various types and quality. It 
i.s essential that the maehinu maet accepted international st:andards for recycled. 
CFC (ARI standards). 

2. f;ojegt Execution 

Time SAA@dulc 

The project h proposed to start from the beginning of 1993. 
duration of the project phases is: 

Total 

A: study and datailed plAnning 
B: training of instructors 
C: training progran, 
D: evaluation and follow-up 

0,3 year 
0.5 year 
2.0 years 
0 2 Viii' 
3,0 years 

The planned 



' 

• 13 • 

PJ:o1est Organization end Kana&em,ut 

It is aul.ll11ed that the trdning program will be carried out by the Oils Committee. 
Alternatively the program cAn be ateached to a relevant professional auociation 
or a vocational training center, 

The project will be initiated by the ODS Committee, who will employ the advisor 
as wall as the taam of instructors. The committee will procure equipment and 
training materials with support from the advisor. 

When the instructors have been employed, one wlll become training program 
manager. Hh duties will include 11cheduling, accounting of operaeiona.l ex.pen••• 
and regular reports to the ODS Committee. 

Evaluation of the training program shall ba done periodically to enable 
adjustment of the project if necessary. 

Budgpt 

llased on the project cost estimate in section 3 below, the budgat for the project 
by year bl 

Total 

1993 
1994 
1995 

3, Incremencal costs of the Project 

Equipment 

200,000 1JSD 
75,000 USO 
so.ooo usp 

325,000 USO ---

The number of recovery recycling machines to be provided shall be determinad 
d1.1ring the initial $t1.1dy, but for the purpose of this project propo""l 25 
m&chines are considered appropriate, 

Total 

25 recovery and recycling machines 
spare parts 
tools 
servicing car 

Mator1als 

training manuals, books 
nitrogen, miscellaneous 

Total 

75,000 USll 
15,000 USD 
10,000 USD 
20 000 USD 

120,000 US!) 

10,000 USD 
5.ooo USP 

15,000 USD 
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Personnel and Pr21ect Support 

Instructors for tho training program (employed during a period of 2.75 years): 

2 refrigeration technicians 
2 1arvice workers 
l clerk/secrat.ary 
rent, office expan$es 

Technical Assistance 

3 man-months study 
l month instruction abroad 

4, Benafica of th& Pro1act 

60,000 USO 
40,0()0 USO 
10,000 USO 
20,000 USD 

100,000 USO 

50,000 USll 
10.000 usp 
60,000 USD 

The current servicing practicts indicate that up to 100 tons/year of CFC-12 can 
be saved (given the present stock of refrigerators) by shifting from CFC-12 to 
nitrogen for flushing and by recovery and recycling CFC released during purging 
and leak testing. ln practice, the expeetad benefit of the project will be 
around 50 tons/year of CFC not consumed, 

COMMERCIAL AND INDUSTRlAL REFRIGERATION 

l. Proltet Doscrtption 

Backe:xound 

There is ari important and growing number of large colll!llercial and industrial 
refrigeration systems usad in Tunisia for food presentation, processing and cold 
storage, central air conditioning and other applications. An important number 
of these installations employ CFC refrigerants, 

It ls estimatod that 40 tons of CFC were used in 1991 for installat:ion and 
servicing of these units. 

The larger units are installed and sei:viced with the participation of 
refrigeration technicians. Training of these technicians in improved ••rvicing 
practices for handling CFC refrigerantt, and in non-CFC refrigeration 
technologies including retrofitting, will reduce the consumption of CFC gues and 
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facilitate the introduction of o~one friendly refrigeration technology in the 
commercial and industrial sectors, 

Purnose of the Project 

The purpose of the project 1• to introduce improved service practices, teach 
retrofitting technology, and prepare for introduction of CFC frae refrigeration 
taehnology. 

The project ob3ective ia achieved through a study, training program, technical 
assistance and damonatration projects, 

Pro1act Rl@ments 

The project comprise• the following elements: 

A preliminary~ describing t:he sector for installation and &ervicing 
of large co!llm<lrcial and industrial refrigeration syst•ms; 

a training procrMJ for refrigeration technicians, dir•ctad towards 
students as well as professional technicians from tha industry, 

technical as3istane; from a professional achoo1 which haa already 
developed a progrAIII on proper servicing practices and CFC free 
r6friger4tion teehnology. The advisor shall prepare the preliminary 
study, propose e training plan, auggest teaching lllltterial, and monitor the 
project at regular intervals, 

demonstration projects as part of the education: retrofitting of existing 
inst:allaeion to non•CFC technology: planning, execution, follow-up. OWner 
obtains upgrading of facility in return for acc'!lpting training classea and 
sub1equent: 'lisits, It: is auum .. d that one retrofitting/de1n0natrat1on 
project can be carried out at each school for each class. 

The project will be carried out in the following pha&es: 

phase A: ftudy and detailed planning: the purpose of the study Ls to 
provide " registration of servicing organbacions and of large 
refrigeration installations in Tunisia, and to review and avaluata current 
xegulatl.ona for mandatory regular nrvico, reporting requirements, and 
existing authorization schemes for service technicians. 

phase S; treinine of instr:+ctors: the instructors shall be teachars of 
refrigeration technology at the technical schools, During the 6 months 
preparation period they shall be trained in ODS related subjects through 
discussions and individual studies tutored by the advisor, as well as l 
month instruction abroad at the advisor's home institution, or equivalent, 

phase C: monitored training prong: the training program shall be offered 
as an alement in the courses for refrig'lration technicians at the 
technical schools, and a continued education courses with accreditation 
for professional teehnkillns. For th• otudento at the tecbnical tdUcation 
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center$, l.nst:ruotion 1n OPS related subjects and pardeipatlon in a 
retrofitting project (see damonstration projacta above) shall be included 
in the regular currioulUIJI, For professional technicians, a continuing 
education program of l week duration on CFC replacement/connrvation shall 
be offered by the technical schools. 

J>base P· evaluation and fpllgw•up: afeer tet'lllination of the two years 
training program, a final evel\llltion report shall be made by the advisor, 
and it shall be considered whether and how the project ahould be extended. 

Project Participants 

The majority of the refrigeration technicians are to<lay educated at: 

Genter d'instruction professionnelle, Tunis 
Center d'instruction professionnelle, Kalrouan 

Education of refrigeration technicians directed toward• tho nceda of the fi•hing 
industry is planned at: 

L'Ecole de formation de piohe, Sfax 

It ia assumed that the training program can be offared at all three sohoola. 

The proposed demonstration projects will be carried out at companies selected 
from the relevant indusery sectors. 

sours@ of Assi§tance 

Technical assistance from outside Tunisia is required from an advisor associated 
with a refrigeration inst! tute or relevant teaching institution with a curriculWII 
in ODS free technology. The duties of the advisor shall include preparation of 
the study, planning, collaboration on education of instructors, advice on the 
training program, evaluation and reporting to the ODS Committee, 

Fartie1pat1on form the original equipment manufacturers may be required for the 
demonstration projects, 

2. rrolect £xeaution 

Time SehedulQ 

The project shall be planned to start the training program from the academic yur 
1993/94, i.e, the initial project phase should be initiated during the 4th 
quarter of 1993, The planned duration of the project phases is: 

A: study and detailed planning 
B: training of instructor~ 
c: monitored training program 
D: evaluation and follow-up 

0.3 year 
0,5 year 
2.0 years 
9,2 year 
3.0 years 
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Project Or11niz1tion and Managemen, 

The training program will be operated by the thra& technical ~chools involved, 
ltaoh achool will designate one chief instructor to be responsible for the ODS 
courses, 

The program will be initiated and monitored by the ODS Colll!llittee with the support 
of the advisor. The committee will allocate funding for one academic yaar at a 
time. At the end of the year, the schools will submit a brief report with 
accounts to be verified by the external adviaor. 

Budget 

llased on the project co~t estimate in Hction 3 below, the budget for the project: 
by year b: 

Total 

1993 
1994 
1995 

3, Incremental costs of the Project 

Eauipment 

Total 

laboratory equipment, etc. 
demonst:ration projects (6) 

Matari,li 

training manwls, books 
refrigeranta 
lubrication oil 

Personnel @00 Project Suooort 

125,000 USO 
50,000 USD 
10.000 usp 

185,000 USO 

10,000 USO 
§0.000 usp 
70,000 USO 

5,000 USO 
6,000 USO 
4,000 usp 

15,000 USO ... 

It is assUllled that the schools will include the training course in tha normal 
curriculum, and that there will be no personnel salaries carried by the project. 
There will however be travelling and living eKpenses for 2 instructors from each 
of the 3 schools for 1 month each. 

Total 

travelling abroad 
travelling Tunisia 

25,000 USD 
5,000 USD 

30,000 USD 



Te9bnical Assistance 

Total 

3 man-months study 
1 month instruction abroad 
2 visit·s of 1 \Qeek 

4. Bmafits of the Pro)ect 

. 18 . 

45,000 US!) 
10,COO 1JSll 
1;;,000 vso 
70,000 USD 

Reduced consumption of CFC 1n the industrial sector from the present level of 40 
cons/year, through improved servicing practices, gradual retrofitting (when 
possible) of existing unite, and familiarization with CFC free technology. 



• 19 • 

B. PROJECTS IN THE FOAM SECTOR 

(e) Technical Saminar. consultations and Demonstration lo the Flexible and 
Rigid Foam S&ctor CAn Eorty ops Phaseout I•chntcal support ProgD!ID} 

l. Pro11ot Ptscr1ption 

A1ck1round 
The manufacturers of mattresses, furniture cushioning and aimilar flexible foam 
produces and rigid insulation foam in Tunisia used approximately 400 tons/year 
of CFC•ll as foam blowing agent 1n 1991. This corresponds to 37% of total ODS 
consumption, The purpose of the CFC in th& manufact\u,ing proceSI is to 
facilitate the production of the lighter (and less durable foam) qualities used 
for low cost products. 

Standard foam formulations are presently available using new polyols suitable for 
co.;water blowing, This allows CFC•free production of flnible foam of any 
apecifieation in the range 18•50 kg/m'. The production can be carried out w1th 
tha extat1ng slab stock production machines operated in Tunisia with minimal or 
no adjustments. 

This will not allow a production whieh ls in all respects identleal to the 
current line of products. The experience from developed countries indieat&, 
however, that mattresses and cushions manufactured with the alternative 
formulations five equal utility to the consUJl\er, and production eosta do not 
increase, 

It is envisaged that the flexible foam manufacturers can be induced by the 
government to enter a joint voluntary agreement to: 

abolish the production of low denaity flexible foam below 18kg/m3 ; 

discontinue the u.sa of CFC as blowing agent, 

Based on thi~ agr&emene, thQ man~f&ccurora can switch to CFC£~•• prod~ction 
after familiarization with the alternative foam formulations. 

For background on rigid foam, please refer to project b), 

Purpose of tha Pro1ect 
The purpose of the project is to introduce Gl!'C free technology and facilitate the 
abolition of CFC while avoiding the option of methylene chloride (toxicity, 
possible human carcinogerdty)in the flexible foam sector. 

The project will achieve the objective through technical assistance end 
production demonstration. 
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~•chnical ossistance r;o th& ODS Colllllittn for t.he n,got1•t;ions of • 
volunt,U)' b«n on the uae of CFO by tha flexible fo.llll. i.nduat:ry; 

ttsbnisal aaats;,ns1 to the ~•nuf•e~ur•r• ot tlex1ble .-nd rigid fou 1.n 
th• form of• •aminar and individu.a.1 eoruiulta~ion• by ~pecialiata in CFC· 
fr•• flexibl• ioJm. fonaul•tions; 

'l'h• project will be caTried out ffi the follwing phase•: 

®If& M seminar end scmulta.dens: an tncroduct:ory 1nin1r giving 
information on CFC~fne technology opti.ona and presentation of the ODS 
Committu's initiatf.v. to support tut produ~tion, Thi.I will be 
aupplaunud wtth incU .. vi®al. consultati.0:na by th• mmufacturen. 
~ogoti..ation of a volvntary ban on th• ua• of ere fer flexi~l• foe. 

Pbto ij • hit vtodustfoQ! demonuration of CFC fraa production At the 
lll&jot' u.n.l.lfactunr• s plants in collahoratf.on vith the suppU.ers <1f fon 
formulations. Thv finanein, opt1t1n is avaUabl& for tht ®ration of 
pha.se B. 

rro1est P1rtisip1ot1 

The project participants ara tha curr4nt unufactunrs of flexible fo&UL products 
in Tunitia, including: 

Polymouau 
Sotumotl.8sa 
SOTIM 
Sud Intermoune: 
I1ofrigo {rigid foe) 

&ourot 9( AHiltOD96 

Th$ uin sourca of a••i•tance w111 be th• Juppltera of £1axible foe 
fortauladans , 

AHistanco will. also l:rn l:'O(l\lirlld frwt an outsf.d.• c1;msultant with relevant: 
'b.t.ekgi:tlund., who ahAll auitt tho ODS Coml'llittu with the technical Hlrlin11r, 
negotiations with tha ma®f'actt,l;reu, review of propou.ls .and 111onitorin& of 
po1atbl• modificacion projaccs, 
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2. tro1eat Ex•sution 

Time Schedule 

The project shall be narted imn,ediately, 1.e. 4th quarter of 1992, The duration 
of the project phases is: 

Total 

A; aeminar and con•ultations 
B: teat production 

Proiact organizati~n and Mana&em,nt 

0.2 year 
0,6 Year 
0,8 year 

The teat produotion projects shall be organized by the manufacturara, who shall 
appoint a project manager responsible for raporting to the ODS Co111mittee. 

Each manufact1.>rer develops • in collaboration with his 1upplier of !oam systems 
a teat prod1.>ction project with a budget to be submitted to the ODS Committee. 

After review by the cons1.>ltant, the project can be approved and a line of credit 
is opened, Follo,.ing completion of the project and acceptance by the consultant, 
final payment ls released. 

Budget 

Based on the cost estimate in •ection 3 below, the project budget by year is: 

Total 

1992 
1993 

3. 

Equipment 

Insremental coots of the Pro1eet 

25,000 USO 
75,000 USD 

100,000 USD ----

There are no equipment cost, as it 1• expected that the CFC free flexible folllll 
formulations can ba produced with the existing slab stock easting machines, 

Materials 

!t h assumed that all six manufacturers will want to carry out two tast 
production runs of 50 m3 aach; 

Total 

polyols 
isocyanata 
other 

ProJect Support 

hosting of seminar 

30,000 IISD 
20,000 USD 
10,000 usp 
50,000 USO 

10,000 USO 

I 
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Iechnieal Asststance 
2 viaita of 2 weeks 25,000 USD 

Cont:in1sncie1 

15% of project costs 10,000 USD 

4. Benefits of the Project 

Aa a result of the project, the consumption of ODS in Tunisia can be reduced by 
400 tons/y11ar of CFC-11 which is today released to the acmoaphere froa the 
blowing prcoessor for flexible fo,..., 

Additional aavings will be achieved in th"' dgl.d foam sector, at though total CFC 
usage ia much smaller. 
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c PROJECTS IN THE AEROSOL SECToR 

(£) :i;eehn!.cal seminars and consultacions <M Early ops Phaoout Technical 
Suanort Proj@Qt 

1. PtP11At DaactiPti9D 

liaokground 

The aerosol industry in Tunisia used 230 torus of CFC 1n 1991 for the production 
of saroaol cans, Thia corresponds to 21X of total ODS consumption. The CFC 
serves as propellant for the aeeive ingredient in the product. 

There exists a wide selection of alternatives which may replace CFC for specific 
produots: 

LPG, DME, eompres1ed gases, HFCs, and other replacement propellants; 
pump sprays, bag cans; 
solid sticks, roll-ona, brushes, and other non-aerosol technologies, 

Adoption of any of these solutions will, in most cas•s, involve expanses such as 
safaty prec.&ut1ons, modit'ieatlon of replaeamont of un fill1ng equipment, and/or 
relocation of plant, 

Several industrialized countries bave banned CFC for aaro1ol cans more than a 
decade ago, and there is today a vast experience on selocting suitable non•CFC 
tachnology for specific applications. Some of the options, such as replacing CFC 
with LPG or CO2 where this is acceptable, are act11al1y cheaper than the CFC 
solution. 

Purpose of th, Proltst 

The purpose of the project is to assist the aerosol products manufacturers 1n 
selecting the most appropriate CFC free technology, 

The project objective is achieved thro11gh technical assiscance and investment 
projects, 

Pto1ast Elements 

The project comprises the following elements: 

techDiP@l support for a seminar on CFC~free option» for ehe aerosol 
manufacturers and consultations on appropriate technology for individual 
msnufaeturers; 

inyutmant prqj acts to finance the cost of aerosol plant conversions, 
where these cannot be shown to be paid back by operational coat ~avings 
within two years: 
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and a line of credit h opened. Following completion of the projecc and 
acceptance by the consultant, final payment is released. 

Budret 
Based on the cost estimate in •ect1on 3 below, the project budget by year is: 

Total 

1992 
1993 

lsuipment 

Incremental Oosts of the Pro1est 

70,000 USD 
330 000 USD 
400,000 USD 

Tha requirements for equipment irwestment cannot be assessed with any precision 
at the present tima. The 3 largest aerosol producers are known to us,, abour ni: 
of all CFCs consumed in the sector, Th1s implies that the remaining about 10 
aerosol companies use less than 5 tons ODS per year on average. New •quipment 
and conversion of produccion facilities is a•swned to cost about USD 50,000 per 
plant, corresponding to an annual cost of approximataly 25,000 over a 2 year 
period. ODS uvings are calculated at 2.5 USO/ks equivalecnt to an annual saving 
of USD 12,500 for a user of 5 tons/year. Incremental costs are, thus, estimated 
at about 12,5000 USD per year ov,,r 2 years for each of lS small producers: 

new equipment and 
plant modifications 

hosting of $eminars 

275,000 USD 

10,000 USD 

Outside experts for the technical seminar, consultations and follow-up: 

l visit of l week (planning) 
3 vtstt• of 3 weeki (seminar) 
l vtoits of l week (follow-up) 

isi of project costs 

4. Ban,£1ts of che Proiec~ 

10,000 USD 
55,000 USD 
20,000 USD 
85,000 USD 

70,000 USD 

The project will enal>la complete elimi,iation 0£ the present cons1.1111pUon of 
230 cons/yaar of CFC as aarosol propGllant. 

tm:\l>r\lllri<ov\lopltun,001) (l>r /nil 


