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This document includes the following project proposals and the Fund Secretariat's 
Comments and Recommendations. The project proposals have been grouped by project sector. 
The agency responsible for the implementation of the project is also indicated. The project 
proposals are presented in the order indicated below. The Fund Secretariat's Comments and 
Recommendations are presented at the front of the document. 

Foam 

- Elimination of the use of CFC in the manufacture of sandwich polyurethane 
panels at CINTER S.R.L. 

Refrigeration 

- Elimination of ODP in the production of household refrigerators at the Fribe La 
Rioja Plant 

- Elimination of CFC in two manufacturing plants of domestic refrigerators 
(Helametal S.A., and Helametal Catamarca S.A.) 

- Elimination of ODS in the production of domestic refrigerators in the Fribe, 
S.A. plant 

- Elimination of CFC in the domestic refrigerator manufacturing plant of McLean 

- Conversion to non-CFC technology in the production of heat exchangers for 
mobile air conditioning at lnterclima, S.A. 

- Conversion to non-CFC technology in the production of condensers for mobile 
air conditioning at Simon Cachan, S.A. 

- Conversion to non-CFC technology in the production of complete mobil air 
conditioning systems at Mirgor, S.A. 

UNDP 

IBRD 

IBRD 

IBRD 

IBRD 

lBRD 

IBRD 

IBRD 
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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: 

PROJECT TITLE: 

BUDGET: 

INCREMENT AL COST: 

ODS PHASE-OUT: 

COST EFFECTIVENESS: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

Argentina 

CINTER S.R.L. Elimination of CFC in the 
manufacture of sandwich polyurethane panels 

Capital Costs: 
Operational Costs: 

us $725,000 

45 ODP tonnes 

US $16.l/kg 

Two years 

UNDP 

us $615,000 
us $110,000 

NATIONAL COORDINATING AGENCY: OPROZ - INTI 

TECHNICAL REVIEW COMPLETED: YES X NO 

SECRET ARIA T'S COMMENTS 

l. This project covers the conversion of an enterprise manufacturing sandwich 
polyurethane-foam panels. The project proposes to replace the CFC- I I used as a blowing agent 
with cyclopentane. 

2. The project proposal includes modification of existing equipment when possible, 
procurement and installation of safety equipment for the use of cyclopentane, trial runs, testing, 
and a training programme. 

3. The incremental operating costs include the additional amount of polyurethane needed 
to attain the commercially required heat insulation values. Incremental operating costs are 
calculated for a two-year period. 

4. Implementation of this project will result in the phase-out of 45 ODP tonnes of CFC- I I. 

5. The Secretariat reviewed the project proposal to assess the eligibility of the equipment 
requested in terms of the conversion to cyclopentane foaming technology and the cost items 
required for the conversion. 
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6. The equipment being requested in the project proposals is that necessary for the 
conversion to the new non-ODS technology. Cost levels have been discussed and agreed 
between the Secretariat and UNDP. 

SECRET ARIA T'S RECOMMENDATIONS 

7. The Secretariat recommends approval ofthe requested project costs at US $725,000 
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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: 

PROJECT TITLE: 

BUDGET: 

INCREMENT AL COST: 

ODS PHASE-OUT: 

COST EFFECTIVENESS: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

Argentina 

Elimination of CFC in domestic refrigerator 
manufacturing plant of: 
a) Helametal ( two plants) 
b) Fribe, S.A. 
c) Fribe La Rioja 
d) McLean 

Capital Costs: 
Operational Costs: 

us $8,710,532 

199 ODP tonnes 

us $43.8/kg 

Two years 

World Bank 

us $5,399,670 
us $3,148,872 

NATIONAL COORDINATING AGENCY: OPROZ - INTI 

TECHNICAL REVIEW COMPLETED: YES NO 

SECRETARIAT'S COMMENTS 

I. This project covers the conversion of four domestic refrigerator manufacturing plants. 
The projects propose to replace the CFC-11 used as a blowing agent in the production of 
insulation foam with cyclopentane, and the CFC-12 used as refrigerant with HFC-134a. 

2. Conversion of two production plants of the same company is being proposed in the 
Helametal project proposal. 

3. The project proposals include modification of existing equipment when possible, 
procurement and installation of new equipment or machinery including safety devices for the use 
of cyclopentane, redesign of assembly lines, redesign of refrigerator and freezer doors and 
cabinets, testing and development of prototypes, and a training programme. 

4. The incremental operating costs include the additional costs of raw materials and the 
HFC- l 34a compressors. Incremental operating costs are calculated in each proposal for one year 
duration. Incremental operating costs might be adjusted subject to real prices at the time tests 
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and prototypes are completed. Disbursement will be required when the actual production of non­
CFC refrigerators starts. 

5. Implementation of this project will result in the phase-out of I 99 ODP tonnes of CFC 
which represent 25 per cent of total CFC consumed in the refrigeration sector. 

6. The Secretariat reviewed the project proposals to assess the eligibility of the equipment 
requested in terms of the conversion to cyclopentane foaming and HFC-134a refrigerant 
technologies and the cost items required for the conversion. 

7. The equipment being requested in the project proposals are those necessary for the 
conversion to the new non-ODS technology. Cost levels have been discussed and agreed 
between the Secretariat and the World Bank. 

SECRET ARIA T'S RECOMMENDATIONS 

8. The Secretariat recommends approval of the requested incremental capital and operating 
costs as follows: 

Plant Actual ODS to be Capital Operating Total 
Production phased out Cost Cost Cost(*) 
(units/yr) (MT/year) 

a) Helametal 72,000 62 $2,038,890 $859,025 $2,959,085 
b) Fribe, S.A. 54,000 37 $1,181,268 $606,042 $1,822,750 
c) Fribe La Rioja 35,000 26 $1,063,422 $392,805 $1,488,127 
d) McLean 110,000 74 $1,116,090 $1,291,000 $2,440,570 

199 $5,399,670 $3,148,872 $8,710,532 

(*) Includes 3 per cent intermediary fee. 

9. The Secretariat further recommends that the World Bank be requested to report back to 
the Executive Committee on the level of operating cost disbursements at the time production of 
non-CFC refrigerators commences. 
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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: 

PROJECT TITLE: 

BUDGET: 

INCREMENT AL COST: 

ODS PHASE-OUT: 

COST EFFECTIVENESS: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

Argentina 

a) Conversion to non-CFC technology in the 
production of heat exchangers for mobile air 
conditioning, lnterclima, S.A.; 

b) Conversion to non-CFC technology in the 
production of condensers for mobile air 
conditioning, Simon Cachan, S.A.; and 

c) Conversion to non-CFC technology in the 
production of complete mobile air 
conditioning systems, Mirgor, S.A. 

Capital Costs: 
a) Interclima us $2,283,148 
b) Simon Cachan us $2,311,707 
c) Mirgor us $87,567 

Operational Costs: 
c) Mirgor us $1,882,187 

a) Interclima US $ I ,976,502 
b) Simon Cachan us $2,738,217 
c) Mirgor us $35,632 

180 ODP tonnes (indirect phase out by the three 
enterprises) 

NIA 

One year 

World Bank 

NATIONAL COORDINATING AGENCY: OPROZ - INTI 

TECHNICAL REVIEW COMPLETED: YES_K_ NO 

SECRETARIAT'S COMMENTS 

I. This project covers the conversion of the following two mobile air conditioning (MAC) 
manufacturing plants to HFC-134a refrigerant: 
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a. lnterclima plant currently produces tube and fin condensers and evaporators for 
CFC- I 2. The company is proposing to change the design of the condensers to 
a parallel flow, demanded by its European clients, for the new HFC-134a 
systems. The change to parallel flow design includes a Seco Warwick 
Aluminum Brazing System (flux application system. drying oven, brazing 
furnace), cut-off and tube straightener, wash paint process, degreasing system, 
leak test; and 

b. Simon Cachan plant S.A., presently produces serpentine condensers for CFC-12 
MAC systems. The company is proposing to change to parallel flow design to 
produce condensers for HFC- I 34a refrigerant which would be accepted by its 
customers. The change involves manufacturing of multi-channel tube, aluminum 
fins, aluminum tanks and heads, degreasing, washing and drying, preheating, 
furnace brazing, and cooling in nitrogen atmosphere, leakage test, and painting. 

2. The project also includes the conversion of a hose assembly line for MAC systems and 
importation ofHFC-134a compressors by Mirgor plant (the company also assembles condensers 
and evaporators provided by lnterclima and Chacan enterprises, and imports condensers). 

3. Implementation of this project will result in the indirect phase-out of 180 ODP tonnes 
of CFC which represent 29 per cent of total CFC consumed in the country. 

4. The Secretariat engaged a sector expert to assess the eligibility of the equipment 
requested in terms of the conversion to HFC- I 34a refrigerant and the cost items required for the 
conversion. Comments by the Secretariat focused on the request of those equipment and tools 
that seemed to be related more to technological improvements or customer requirements than to 
the conversion of refrigerant. 

5. The Secretariat discussed the project proposals with the World Bank. The World Bank 
agreed with the Secretariat to revise the project proposals accordingly. 

6. Interclima plant is proposing to change the actual tube and fin evaporator design to 
parallel flow design. The Sub-Committee on Project Review, in considering a similar request 
in another Article 5 country, recognized that part of the conversion costs associated with the 
evaporator component of the MAC, were due to technological advances and were not eligible as 
incremental costs. The Executive Committee then requested that an explanation of the 
methodology used for calculating incremental costs should be provided when submitting project 
proposals for MAC conversions to HFC- l 34a refrigerant, including a description of any 
technological advances provided to meet customers' new technical requirements 
(UNEP/OzL.Pro/ExCom/14/15 para.63 ). 

7. The Government of Argentina and the World Bank jointly determined the eligible 
incremental costs of the evaporator line to be US $738,000 less than was requested. 

8. The e-quipment and tools being requested in the Simon Cachan and Mirgor plants are 
those necessary for the conversion to the new refrigerant. Cost levels have been discussed and 
agreed between the Secretariat and the World Bank. 
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9. Incremental operational costs (US $1,882,187 for Mirgor plant) are associated with the 
importation of new HFC-l 34a compressors. These costs will be incurred only after the full 
production of non-CFC condensers and evaporators for MAC units has started. The incremental 
operational costs are likely to decrease within the coming year. 

SECRET ARIA T'S RECOMMENDATIONS 

IO. The Secretariat recommends approval of the requested capital costs as follows: 

a. 
b. 
c. 

Interclima 
Simon Cachan 
Mirgor 

us $1,983,430 
us $2,738,217 

us $35,632 

1 1. The approval of incremental operational costs at US $1,882,187 should be deferred. Full 
production of condensers and evaporators for HFC-134a MAC units by Interclima and Simon 
Cachan might start only by l 996. By that time, a more realistic calculation of the incremental 
cost for the HFC-J 34a compressor could be calculated, on the basis of market prices prevailing 
at the time when actual eosts are incurred. 
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THE MONTREAL PROTOCOL 
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER 

PROJECT COVER SHEET 

COUNTRY: 

PROJECT TITI.E: 

SECTORS COVERED: 

OOS CONSUMPTION IN 
AFFECTED SECTOR: 

PROJECT IMPACT: 

PROJECT DURATION: 

PROJECT ECONOMIC LIFE: 

TOTAL PROJECT COST: 

INTERMEDIARY FEE: 

PROPOSED 00S GRANT: 

UNIT ABATEMENT COST: 

IMPLEMENTING AGENCY: 

COORDINATING NAT. AGENCIES: 

BENEFICIARY ENTERPRISE: 

ARGENTINA 

Elimination of OPP (ozono depleting 
tubstllnoes) In tho production of household 
rofr!gerators at tile FRIBI: LA RIOJA Plant 
looated in the Province of La Rioja. 

Refrigeration. 

762 tOO$ (19921, 

20 ODP tons (14 tons CFC-11: 
6 tons CFC• 12). 

2,5 years. 

10 yeers. 

US$ 1,063,422 Capital Com. 
US$ 392,806 Recurrent Incremental Costs. 

US$ 31,900 !baaed oA 3% of lncrementel 
capital coats) 

US$ 1,488, 127 (incremental operetlng cost 
share to be considered In one year) 

US$/kg/year 8.65 • Capital Coats. 
US$/kg/year 28.29 - Totel Coats. 

World Bank. 

O:,one Progrem Office and the National 
Institute of lnduetrlat Technology 

FRIBE LA RIOJA S.A. 
!Controlled by FRIBE S.Al 
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PROJECT SUMMARY 

1 , This Project will eliminate the use of CFCs in the manufacturing of household refrigerators at 
the FRIBE LA RIOJA S.A. plant, located In the province of la Rioja, Argentina. The CFC· 11 used es 
foaming agent In the production of insulating foams will be replaced by cyclopentana, and the CFC· 
12 used in the refrigeration circuit will be replaced by HFC-134a. It is foreseen that 6 tons of CFC· 
12 and 14 tons of CFC-11 will be eliminated each year 120 tons of ODP), TM funds required will be 
used to convert the production production lines and compensate for the Incremental operational 
costs resulting from conversion for • one year period. 

PROJECT OBJECTIVE: 

2. The objective of this project is to eliminate the use of 20 tons annually of ozone depleting 
aubttences fOOSl Including 14 tons of CFC-11 and 6 tons of CFC-12, in th& production of domestic 
refrigerators manufactured b\l FFUBE LA RIOJA, S.A. The project does not intend to lnorease 
capacity of the company. 

SECTOF\ BACKGROUND: 

3. In 1992, 1441 tons of CFC·12 and 333 tons of HCFC-22 were consumed In the 
refrigeration sector In Argentina, in refrigeration circuit epplicetlons. This sector is the largest 
consumer of ODS. In the refrigeration sector, 440 tons of CFC•12 were consumed In the domestic 
sector, of which 190 tons are used in new equipment and 250 tons are used for servicing 
operations. With respect to the commercial relrigeration sector, the consumption is 668 tons of 
CFC-12 (68 tons for new equipment and 600 tons for ser11lolng operations) end 333 tons of HCFC-
22. Refrigerated transport and fleets consume 333 tons of CFC-12. 

4. With respect to the foams sector, In 1992 the sector consumed a total of 1275 tons of 
CFC-11 and 209 tons of CFC-12 lseoond largest consumer), of which 322 tom1 of CFC-11 were 
consumed In the production of insulating foams for domestic refrlgeratQrs, and 21 tons for 
commercial refrigerators. The production of domestic refrigerators in 1992, as indicated in the 
Country Program, totalled 761,000 units. This number grew by 7% in 1993, end there Is nn 
estimated growth rate of 6% for the present year. 

6. The domestic sa01or, which produces refrigerators and freezers, is composed of more than 
22 enterprises. 7 of which control eppro><lmately 72% of the market. Of these 7 enterprises, 2 ere 
of foreign capital and the other 6 are 100% national capital. The ;:,rinelpal industries have expressed 
the will to Immediately replace the CFCs, Same of them already use the reduced-CFC foaming 
process. 

6. Some of the CFCs are produced locally and some are imported. With respect to 
compressors, the local industry provides 30% of the market and the remaining 70% ts Imported 
mostly from Brazil. The establishment of MERCOSUR (common market of the southern cone 
countries) is leading to greater integration with Brezll, reaultlng In the Import of some components 
from Brazil. 

7. An unrestricted demand of CFCs in the domest'c refrigeration sector would r&sult in 
estimated consumption of 1170 tons by the year 2000. The strategy of the Argentinian 
government for the phase•out of ODS consumption Is clearly sat forth In the Country Program, 
which considers the domestic refrigerntlon sector to be a priority. The proQram for reduction end 
elimination of con$Umptlon in the domestic refrigeration sector establishes the schedult for the 
rnduction In consumption of CFCs to begin after 1995 for foam applications, after 1996 for 

2 
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refrigeration circuit applications, and reaching total elimination of consumption In the productlQn of 
new units In the year 2000. The approval of this project by the Multll8terel Fund wm undoubtedly 
contribute to the Implementation of the planned strategy and the achievement of the objeotives of 
ODS elimination. 

~NTERPRISE BACKGROUND 

8. FRIBE S,A, la one of the 7 loading companies In tha sector, The company's preHnt 
operation utilizes the reduced CFC· 11 technology for foamin9 applications and CFC· 12 for clr~1.1it 
relrl;erant. FRll3A $.A. Is 100% Argentinian owned, end tho FRIBE Buenos Aires and FRIBE 1.8 RIO]II 
operations are independent of one anQther. FRIBE Buenos Airet owns 90% of FRIBE La Rioja, with 
an lnata1led capacity of 80,000 unit& per year 1n Buenos Aires and 72,000 units per year In the 
FRIBE La Rloje Company plent. FfllBE Lil Riolo commands approximetely 4% of the m111kat with a 
current production level of 50% of Its cspeclty, It should be noted that the fRIBE Le Rlole's 
operation serves national Industrial pollcy objectives and any retlonell~et1on of tM two operlltlons is 
not possible within the Argentine context. It targets the local market as well as the countries In 
MERCOSUR. FRiBE uses technol09y developed locally, with the technical support of supplier• of 
raw materials and companies that manufacture the equipment used In the facltltY, These are Bayer 
!Germany), Dow Chemical (USA), Canon-Crlos (ltelyl, Perros (Italy), Krauss Maffei (Germany), and 
Gallloo lltelyl. 

PESCRJPIIQN OF THE PROJECT 

9. The project consists of converting the existing production lines, ·which use reduced CFC-11 
and CFC•12 technology for foaming agent and refrigeration respectively, to permit production with 
oyclopentane as foaming agent and HFC•l 34a as refrigerant, without Increasing capacity, 

1 O. Presently, the refrigeration circuit plant is oqujpped with a cablnot preessembly line with leek 
controls for CFC-12 and two ftnal assembly lines with CFC-12 charging lines (Leyboldl, with leak 
controls for CFC· 12 In low• and hlgh'pressure refrigerant, by maans of Leybold leak detectors. 
There Is no equipment for the recovery end recycling of CFC· 12. CFC· 12 will be replaced with HFC· 
134a in all applications of domestic refrigerators and freezers. The necessary modifications In the 
product will include cha01Jes In the capillary, drying filter, and compressor suitable for HFC-134a 
with polyol-ester ell, The change•over will be Introduced gradually in the production process, with 
20% of the IIM after approval of the field tests, which wtll leet one year, to complete 100% after 
the third quarter of approved of the field tests (see the annexed calendsrl. The engineering 
technology of the product Is FRIBE's own, and the compressors would be imported primarily from 
Brazil !Slcom Ltd, Lio. Tecumseh). FRIBE does not have a formal technology transfer agreement 
with any industrialized country domestic refrigerator manufacturer. However, the proposed proJoct 
Includes the services of en International expert to guide the company In the HFC-134a conversion 
process (Refer to Annex 1), . 

11 , The project scope Includes: ii procurement of new machinery and equipment: Ill modifying 
the presently used equipment, such as pumps; ilil redesign of assembly lines; iv) redesl9n of 
refrigerator and freezer doors and cabinets; and vl Installation, aupervislon, encl training for loem 
injection systems. 

12. The ohange in equipment in the refrigeration circuit will Include Ii) the adaptation (possible 
acquliltlon) of charging equipment for HFC· 134a, (Ii) the acquisition of 4 laak detectors for HFC-
134a (Yokogawa or Leybold), and (Iii) the adaptation of existing vacuum pumps. Once the project is 
approved, taatlng will start on the relrlgerant and the existing foaming process (50% CFC· 11) which 
yields appropriate comparetof material due to the similet conductivity of the proposed foaming 

3 
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tochnology. The insuletlon foams system presently has an installation for cablnot foaming which 
consists of m ono low-pressure foaming machine, Viking brand, with a maximum capacity of 60 
kg/min. 1 :1 retlo, lill and a eerouset with 9 molds rotating at 9 min/turn, resulting In a production 
capacity of 7800 cabinets/month, considering a shift of 8.5 hours, and a yield of 0. 77, 20 work 
deyc/month. Total production capacity of the plant is limited to 6,000 units/month due to the 
exlstenco of only one assembly line. 

13. The foaming system for doora uses open-mold foaming of the "book type•, hu e production 
cepacity of 300 freezers/8.5 hr. shift. and is designed for a curing tlme of 4,6 mlnutH, end 5 fixed 
po$1tlona In the lnstetlatlon. 

14, The Implementation of the cyclopentane technology wit involve the modification of several 
parts of equipment. Included in the project ere ventilation devices for each line (cabinets and doors! 
re<»mmanded by Independent experts under contract with the World Bank who considered such 
modifications Important in the Interest of aafety concerns with oyclopentene technology in the Frlbe 
facilities. Also recommanded by these experu was mold heating through warm water rather than 
an electric source. 

al First, a high-pressure PU Injection mochlne suitable for the cabinet foaming system. This 
will ellmlnete the use ol chlorinated cleenlr,g solvents used In low.pressure machinBS for 
cleaning the injection heads after every shot of components. The maximum capacity of 
delivery Is 90 kg/min, and 1: 1 ratio. 

bl A system for cabinet foaming designed for e;yelopentane will also be necessary. The 
system will Include: ti) preheating ovens, 1111 loading and unloading machine, and liiil 
Injection heade. Contemplated production cherectarlstics are: 270 eeconds of 
polymerization time, 60 seconds for servicing, 320 Hconds for cycle, and 300 parts from 
the offectlve production of the installation in 8 hour$, and 90% efficiency. 

cl The procurement of a high-pressure PU injection machine ls required wlth one Injection 
hHd, to serve the door foaming plant. The maximum capeclty of delivery Is 40 kg/min, and 
1 :1 ratio. 

di Another modification Involve!\ the Installation of the door foaming system designed to 
work with cvclopentene, cepable of Injecting sandwich doors. It oompri&t& the mold 
transportation, rotation structure for six stations, transport of heads, electrical eoMections, 
and o Ht of door molda. Contemplated production eharaoterl&tics lneluda: 270 seconds 1or 
polymerlietlon, 50 seeonds for servicing, 320 &econdi for the ovole, end 325 sets from 
effective production of the 1n,1alletlon In 8 hOurs with a 90% ofliciency. 

el The ventilation ond extraction system for the instellatlon of cabinet loaming will require 
cabins for Closlng the molds. tubes, and heads, and 2 ventilators, one for normal function 
and another on reserve/tor emergencies, 20 ran/hr dvring normel function and 40 renlhr for 
emergencies, for each cabin. • 

fl TM ventilation end extractiOl"I system for tha Installation of doors requires a cabin for the 
door foaming system, tubes, and injection head, end two ventilators, one for normal 
functioning end another for emergencies, 20 ren/hr during normal function end 40 ren/hr for 
emergencies. 

gl Adequate sensors and safeties for the cabinet end door foemlng installations will also be 
required. 

4 
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h) A feeding and pre-mix ol r .. w materials group will be neceHary, and It should Include: (i) 
one complete Easy-Froth Multi Unit of closing box and extreotion, (iil on& deposit for pure 
polyol with heat exchanger, (llll two disthatge pumps, Ovl one pressurizing group with 
nitrogen for the cyclopentane tanks, and M one group of two ventilators and tubing for 
20/40 spare parts for the Easy.froth cobln (20 spare parts with normal tunctloo and 40 In 
emergency, 10% LELl. 

ll Finally, assistance for the installation and start-up will Include assistance In asaambly end 
start•up, a training mam,1111, supervision ond control of the inatellatlon during the start-up by a 
security expert tachnician, end • technician with responsibility for all salety measures (period 
estlmeted at one week). Most of the installation and start-up easistance com assume coat 
savings due to the timing end use of the same for the FAl8E Buenos Aires f11c:Ulty project 
which will be Implemented concurrently. • 

PROJECT JMfLEM§NTAIION 

15. Project Implementation, IMluding product line redesign and l8$!lng, reerrangement of 
assembly lines, lnitallatlon of equipment for foam Injection and refrigerant circuit Installation, and 
technology transfer, will take place over II period of 30 months, The project implementation 
schedules are Included In Annexes 3, 4, end 6 . 

.!YSTIFICATION FOR SELECTION OF ALTERNATIVE T5CHNOLOGY 

16, The two options for replacement of CFC• 12 as a refrigerant are HFC· 1 3411 11nd 
hydrocarbons, HFC-134a has been selected tor replacement of the CFC-12 refrigerant In domestic 
refrigerators beoause it Is presently accepted worldwide, and Its technology has been thoroughly 
developed and introduced commercle11y In many developed countries. Tnere 11re numerous suppllers 
of gas, oils, and components of the clroolt, and it appears to be e vlelbe solution in other subsectors 
cuch as commerolal refrigeration and the automotive Industry. There are certain doubts concerning 
its GWP, but thera are no nearby dates for Its !imitation. The option of using hydrocatbons as 
refrigerants has t>een developed in Germany and units ere being manufactured for isobutane. It may 
appear to be a promising technology, but FRIIIE believes its development has not been completed, 
and obtaining the adeQuate components for its operation Is not easy. 

17. In the case of foaming technologies, there are presently three replacements for Insulation in 
domestic refrigerators: il water/HCFC-1411>: Ill water/HCFC-22 and •142b blend or HFC•134a and· 
162a blend; and Ill) cyclopentana. The first solution Is an aqueous solution whose t&chnology ts 
similar to the one used now, but it is a trensltlonal substanee because HCFC-141b ls a ttlln$ltlon 
substance, end bs such is controlled by the Montreal Protocol, and the government policy la to 
s1,1pport projects with definite solutions that ere feasible. The second solution uses blends of 
looming gases, requires totally new equipment, and its start-up Is dllfloult and troublesome. The 
third aolutlon, the one proposed In this project, Is cyclopentane technology, whleh hos baen 
successfully Introduced in European countries, especielly In Germany. Tho installation of 
cyclopentena requires spoclel considerations for safety problems due to Its flammebllity, but there Is 
considerable experience in Argentina In the handling and storage of hydrocarbons, slnC!I Argentina 
hes a considerable production of hydrocarbons, used as fuel, Including automobiles, 

18. Cyclopentane Is available in the market et a cost approxlmately 50% of HCFC-141b, In 
addition, there Is experie'nce in the country in operating high-pressure machines for foaming. The 
supplier of the high-pressure equipment will guarantee the proper technology trensfer of 
cyclopenune to FRIBE, $.A. (offering an "Operatlonel Safety Statement"), as well es the global 
guarantee on tha safety of Installation by sending safety experts who will audit the installation. The 
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safety aspocta end the involved rloks will be analy>ed per the recommendations of the Wolld Bank in 
Its lmplementatlon of the proposed lnstollotlons. Cyclopentane technology, ;vith a ODP a O, Is tt,e 
most efficient in relation to lti function as an anvlronmentally neutral agent and in relation to the 
operating coats, although it presents a challenge in terms of economic, tachnical, and health end 
safetv efforts, it is compatible with the HIPS, 

19. The proposed project therofore elms to implement • deiinM $OIUtion using a non• 
fluorocarbonatad tubstance, and ensure the possibility of external competitiveness, takin11 into 
account that there are mnrkets that only accept cyclopentane as technology. 

PROJECT TOTAL CAPITAL AND INCREMENTAL COST$ 

20. The total estimated project cost la US$ 1.46 million, of whleh Incremental capita! costs are 
US$ 1.06 million, Costs Include eqvipment costs, technical assistance, training, and lnternetlonal 
experts. 

PROJECT COST SUMMARY 

REFRIGERATION SYSTEM 

Equipment US$ 68,805 

Testt and Prototypes 0 

International E><pert, Training and 
Technlcel Assistance 27,000 

SUBTOTAL 96,806 

FOAM SYSTEM 

Equipment 803,910 

Tests and Prototypes 0 

El<tema1 Consultonts 26,000 

SUBTOTAL 828,910 

REFRIGERATION AND FOAM 924,716 

CONTINGENCY !16%1 138,707 

TOTAL 1,063,422 

NOTE: Includes Insurance end Freight 

Given that the FRIBE S.A. Buenos Aires plant produces the same line of prod).lcts, field test results, 
prototypes, and $ignlficant 176%1 use of external oonsultonts from that project are expected to 
serve adequately the needs of FRIBE La Rioja. These costs ere not included in thls project. 
Teellnlcal asslstar,ce, training end internatloal experts will be used for FRIBE La Rioja's specific 
requirements. Estimated cost for international experts c!lllts heva been acllusted, in both projects, to 
reflect travel expansoa nvlngs. 
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21. All cost$ specific to supply and installation of new technology, and which would otherwise 
not be Incurred ll the existing fabrication line continued operating, are considered Incremental oapital 
costs. The total cepltal cost was calculated based on current Information, including OMS 01alyl 
foaming system. Additional costs may occur from a need to remodel the plant alter determinations 
by safety experts (from the &quipment supplier and the external consultant that wlU monitor the 
implementation of the project). 

INCREMENTAL OPERATING COSTS 

22, Thfl units produced alter the oon,ersion will be more expensive lby approximately $12.5l, 
Tho lncremen1al operating costs include the additional costs of raw materials, and the cost of the 
more oxpensive oomprestors necessary to handle the HFC-134a refrigerant. The oaloulation was 
made taking Into consideration e production rate of 35,000 units, the average over the 1987 to 
1994 period. 

INCREMENTAL OPERATING COST SUMMARY 

Co•t Pue to Changeover to HFC-134a Refrigerant $5,6 

Cost for Foam 6.97 

Total Cost per Unit 12.47 

TOTAL INCREMENTAL COST $436,450 

NPV (10% discounted) $392,805 

23. Annex 2 contains a complete breakdown of the Incremental cost calculation, The 
lncrementel operating costs estimate is based on Input prices which will be re•eveluated and 
additional quotations sought, The re-evaluation will also be subject to the results of the final 
product and protoype tests, The Government of Argentina has rcque5ted the project to be 
submitted with operatln9 incremental cost as calculated, subject to re-evaluation once teats and 
protoypes are completed. It Is noted that all approved incremental cosu in Montreal Protocol 
projects funded through the World 8enk implementation operation• wlll be disbursed only against 
119ainst actual expenditures and that these will have to be verifiable in strict accordance with World 
Ban~ disbursement policies. 

PROPOSED OTF GRANT 

24. The proposed OTF eumt request of VS$ 1,456,227 ia based on 100% Argentinian 
ownership of FRIBE La Rloja S.A., covers the incremental capital costs tor one year, end Includes a 
15% contingency over eepltal costs, Total project incremental capital and incremental operating 
costs for the FRIBE project In La Rioje ere$ 1,466,227. A 3% inwmediary lo& of US$31,900 has 
bean calculated based on the Incremental capital costs of US$1,063,422, end Is being raquested. 
Once Incremental operating costs are reconsidered, the corresponding 3% flnenclal intermediary fee 
will also be determined and requested. 

25. The unit abatement cost calculation is shown below, The annualized capital cost is 
US$8.65/kg ODP. The annuali,ed total cost is US$ 28.29/kg ODP. 

7 
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A.l CAPITAL COST: 

Bl RECURRENT INCREMENTAL COSTS: 

CJ CAPITAL RECOVERY FACTOfl: 

OJ QPS CONSUMPTION: 

UNIJ ABATMENT COST IUACl: 

514 2820068 

US$ 1,063,422 

US$ 392,806 

0.16275 

20,000 Kg 

UAC • Capital Costs {Ax CI/D • (VSi/kg. ODP(yearl s $B,e5 
UAC • Total Costa (Ax C + 8)/D • IUlU/kg, ODP/yearl "' tll8,29 
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ANNE)( 1: DETAIL OF INVESTMENT fEQUjPMENTI 

I. REFRIGERATION SYSTEM 

A. Equipment 

1 • Galileo Unit Charge p/134a 
(See proforma COMP/EST 9870) 

Digifill b 1 50 F 1 

Spanish Display 

RPI Refrigerant Transfer Pump 

2· Freight and Insurance 
(DM 6,600 + 2.6% FOB) 

3- Adapting existing Galileo 
vacuum pumps (4 pumps x US$300 
each). Estimate 

4- YOKOGAWA Leak Detectors Model H26-C 
Quantity s 4 (see proforma 1 0/8/94) 
TOTAL CIF BUENOS AIRES 

Subtotal 

s, Jnternatjonel Expert. Training, end 
Technjgel Asslsance 

5- lnternatlonal expert to assist In HFC-134• 
conversion from implementation to start•up 

6· Training of FRIBE La Rioj11 personnel during 
Implementation and start•up. 

7- Start-up of Galileo and A'Gramkow equipment 
(estimates including lodging, food, end trip expanses) 

Galileo technician for 1 weak 

Subtotal 

SVbtotal Flefrlgerat1on (A end Bi 

-US$ 36,980 

US$ 439 

US$ 7,852 

US$ 3,000 

US$ 1,200 

US$ 19,334 

US$ 68,805 

US$ 15,000 

us, 7,000 

US$ 6,000 

US$ 27,000 

US$ 95,805 
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II. POLYURETHANE FOAMING SYSTEM 

1· lmplanti OMS Polyurethane Foaming Svstem Including: 
Cyclopentane tank 
Intermediate tank 
Ptemlxlng system 
Cabinet foaming machine with mixing head 
Door fo~mlng machine with mixing head US$425,000 

2- Preheating oven !2) 40,000 

3. Rebuilding foam fixtures for cabinets (91 27,000 

4· Rebuilding foam fixtures for doors (161 30,000 

5. Rebuilding foam plugs f9l 9,000 

6· Ventilation and exhaust system for cabinet 116,000 
f<>llmlng Installation 

7. Ventilation and exhaust system lot door foamln9 lnetallatlon 20,000 

a- Sensor and safety set for cabinet and door foaming 
lnstellatlon 

9- AstiatEOnce for Installation end stsrt-up 

10- Freight 14 cont. 40' ust 3,600 each) 
Insurance (2.$% FOB + freight) 

Subtotal 

B. E,gernat Consuhen1s 

External Engineering Study, Layout development, 
eraa classification, safetv surveys, municlpet 
approve!, plant modifications, works control 
and monitoring, In accordance with budget 

Subtotal Foam (A and Bl 

TOTAL COST OF PROJECT 

CONTINGENCIES (15%1 

TOTAL CAPITAL COST 

• 80,000 

60,000 

14,190 
43,720 

US$803,910 

use 2s,ooo 

US$828,910 

US$924,716 

US$ 136,707 

US$1,063,422 

NOTE: Total estimated costs were made based on current information and does not Include 
edditlonol costs which may occur following the recommendation mado by safety e><perts both by the 
supplier company end by tho external consultants monitoring project pro9ress. 
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The proposals of the companies listed below are available in the comprehensive World Bank 
project files: 

A'Gremkow (Denmark) 
Galileo (Italy} 
CEMA (Argentina) 

CEMA has provided documentation certificates that Justify the renovation of one of the 
Leybold Hereeus chargers that presently exist in the plant (Also available In the World Bank 
FRIBE La Rioja project file). • 

Considering the confidence that Frlbo h•• In Galileo equipment, and that presently there Is 
Galileo equipment that needs to be adapted to R·134a, Frlbe has tentatively accepted the 
Galileo propose!. 

NOTE: FRIBE Is continuing discussions of tha quotes in an effort to negotiate better prices. 

2. LEAK DETECTORS FOR R-134e 

The proposals from the companies offering their equipment is available in the World Bank 
Fribe project Ille, 

Yokogewa (Japan, Imported from Iha USA) 
Leybold•lnflcon (Germany) 

The Yokogewe equipment hes been selected, due to Its reliability and lower price. 

3, EVACUATION EQUIPMENT AND HELIUM CHARGING 

The approval of this item is In the control of tho experts from the funding authorities. 
However, the criteria to propose the approval is to extend the recovery of helium gases 
,;h,1rln9 the control operation. The proposal from A'Gramkow Is In the World Bank Frlbe 
project files. 

11 
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4. INTERNATIONAL EXPERT AND TRAINING 

The cost of the international refrigeration expert has been reduced by $5000 on the 
assumption of reduced International travel expenses due to implementation of the two Fribe 
projects simultaneously._ Training will be done in conjunction with technicians of Galileo, 
CEMA, SICOM-TECUMSErl and other parts suppliers. 

6. LABORATORY THERMODYNAMIC TESTS 

The INTI propoael is available in the World Bank Fribe project file. 

6. POLYURETHANE FOAMS EQUIPMENT 

Proposals from the main equipment vendors ere available at the World Bank In the Bank's 
project flies. The complete proposals are available for: 

Canon-Cries (Italy) 
Hennecke (Bayer Germany) 
OMS (Italy) 

The company Perros (Italy) did not complete the modifications requested by the safety 
experts from the World Bank during their visit In August to Argentina, by the due date for 
presentation of this project. 

FRIBE will probably choose the offer from Hennecke (Garmany) because It appears that the 
company can provide the best technical assistance In the country after the entry to 
production, through the group Bayer, who is a major supplier of polyurethane components. 

Capital cost estimates provided are based on the data provided by OMS. 

7. EXTERNAL CONSULTANTS 

Proposels from the following firms are available In the World Bank's project Illas: 

Espaclos Verdes y Labranzas, S.A. 
Dow Chemical 

The quote offered by Dow Chemical has been used for calculating the capital costs of the 
project, end was the lowest cost option offered to FRIBE, The reliability of the company is 
prized at FRIBE and will faciliate the execution of the project. DOW, in effect, will be 
contracted as an external partner for transfer of technology, 

12 
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ANNEX 2: BREAKOOWN OF RECURRING !tiCREMENTAL COSTS 

INCREMENTAL COST CALCULATION FOR FOAM-TYPE FREEZER 

Price of formulation of PV system based on CFC·l 1-50% reduced. 

PRODUCT 

Polyol 
CFC-11 
Isocyanate 

WEIGHTED PART 

100 
17 
160 

Prioe per kg of foam: US$2.20/kg 

• Pam According to system use documants. 

U$$1KG 

2.20 
2.46 
2.20 

*"Prices: Polyol-lsoo•CFC·11 according to purohaso orderes enclosed. 

OBSERYA TION 

Actual molded density: 34Kg/m3 

Kgs. per refrigerator: 7 Kg, (cabinet + door) 
Price of formulation for PU system based on cyclopentane: US$2.B8 (see Attachment A, Dow 
Chemical offer). 

lt:!CREMENTAL COST IACI 

CFC 60% reduced refrigerator = 7 K9, 
Cyclopentana refrigerator • 7. 77 Kg. {molded density 38K9/m3 tor dimensional stablllty) 

AC• 7.77 X 2.88 • 7.70 x 2,20 ~ US$ 6.87 

13 
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TOTAL INCREMENTAL COST 

AC ,. AC 1 + AC2 + AC3 ~ US$ 5.5 per refrigerator 

INCREMENTAL COST CALCULATION (AC) FOR REFRIGERANT-TYPE FREEZER 

Compressor for R·134e refrigerant !see Sicom offer In Attachment C) 
AC1 "' 30.47 • 34.08 ,. US$ 2.39 

Refrigerant gas R-134a (see DuPont oiler In Attachment 8) 
Charge In freezer • 180 gm 
AC2 • 0,180 Kg xUS$15,60/Kg-0.180xUS$3.60/Kg .. US$ 2,16 

Change$ to capillary and mole01Jlar fUter 
AC3 .. US$ 1 (estimate which will be reviewed). This cost per unit takes into account the caplllery, 
the filtor, and 11ome small heat exchenger changes - evaporator and condenser. The need for the 
latter will be n,-ovetuated with tho revlmw of the e•tlmate. 

14 
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Refrigerant Circuit 

IMPLEMENTATION TIMETABLE. REFRIGERANT CIRCUIT 
QUAR.TERS I 2 ' 3 

Project Approval 
Order/PaymentsJLC 
DeliVC1)' 111DC 
R&D Studies 
Sbippi:o,g and Customs 
Almemblage 
Test 
Pilot Production (100 Units) 
Field Test (100 Units) 
sun Production (20% of total) 
Start Production (100") 
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QUARTERS 

Project Appmval 
Orou/Paymenls/LC 
Delivezy Time 
Test (Coootry of origin) 
Disassemblillg/Packing 
Shipping and Customs 
Assemblage 
Stan-up 
Pilot Produclio:n 
Field Test 
Mjustmelll8 
Stan Production 

ANNEX 4; IMPLEMENTATION TIMEl)\JLE • PQLXJJRE'11WiR FOAMS 
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ANNEX 5: scm;pUI.E 

Activity (Qwmers) 1 2 3 ·" s 

Ploject Description xn 
Final Draft Project xxx 
Tr.msmittal of legal document nx 
Project Approval 
Financial Negotiations Xl<X 

Signing of DocwJtents llX 

l)ismm,ement,: ll'IC 

'Procunmc:lll nx 
Coostruc!ion - Deli.veiy Time XXX nx X 
Engineering and Development Stu.die$ XXX XXX 
Shipping md Cllstoms. lClOt 

Installation and Tunc-up :uJ< 
Pilot Production and Field Test X = Adjustments 
Production Start-1lJlffoams Slllrt·up 
!>roduction Start-up/beginning refrigeration C. IOOl!i 
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P.e,,a 

The technology chosen by the enterprise for the manu!'Acture of foam for re&igentors is based 
on.eycl.opentanc u 11. replffi!!Xllllt for CFC 11. This is llOW & well provon t~ologyin use in • 
ltWiy countries. The e.nterprue also con,ldered HCFC 1411> but did not pucsut thla option 
becw!e It la a transitional substall<:e and b more ~enalvc (per ks) than cyclopentano. • 

MYJRQNMENTAL JSSJJ'.E~ 

Cyclopentane has zero OOP a.nd very tow GWP and hena eomtitutes a long term repl_a(lement. · 

The enterprite should confirm with relevant national / loea1 &U!horiti~ that any relavaat 
rell,lla.tions on voe emissiom arc complied with. 

The main issue regards we opwatlon with hlahly f!PUnablc cyclopcntam:. The equipment is 
proposed to purchase will meet the need$ of safe opcralion and. ClClemal cicperts will assist. 

It ls noted that the limer of usurance ~ be obtained from tho equipment supplier. 

PROJECT COSTS 

The cost~~ is very poor because of'the am,J,t output of the enterprlSt compounded by . 
the fact that the enterprise has alrea.dy switched co reduced CFC 11. 

The capital costs arc .iso Vt:r'f high wbieh result in an oxtrcmely high UAC. However, having 
,ui.tod these poillUI, there are no real options whlch would slgnlf!<:antly reduce these costs. 

'1JMl!iERMfE 

This is well set out and 11.cceptabJe. 

BECQMMENJ>ATIQN 

Approved. 

G~l0,1119< 
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Country of or1g:!.A'IRGENTINA 

E'roj ect title: Elimination of ODP in thlil production of household refriQeratOfi at the 
FRIBE, La Rioja plant located in the Pro11inca of La Rioja 

Sector/ aub-seotor Dome$tic refrigeration 
Relationship to country p~ank) 

Note 

Technology 

This review addresses only the refrigerant conversion part 
does not address the part related to the foam blowing agent 

In this projeot HFC·134a I& selected iilli the substitute refrigerant for CFC-12. In domestic 
refrigeration HFC-134tt"teohnology Is a proven and aeoeplable (nontranllitlona1) technology to 
reduce CFC.12 consumption. 
The company FRl61! LA RIOJA $,A. does not ha11e a formal tachno!Qgy tn,uiafar partner. 
However, the company intends to d-lop the HFC-134a technology with anli.tanoa from 
compra11or, refrigerant and equipment suppliers. Furthennon,, provisions for extomal $Upport 
are pras.nt. Cue to those facts, 11 SUOCO$$ful project implementation can be expected. 
Oth<lar technologies than HFC-13411 were oonslder9d (hydrocarbons) but Wilre not selec.ted 
bec.ause of the laok of oommerclally a11aileble eompresscrs and the development stat,. From the 
zero OOP mhn<1IC1glei HFC•134a is one of the most oost effective solutions. 

£nvironmental impact 
HFC•134a haa an OOP of i:ero and a GWP of 0.27. For domestic refrigeration a GWP of this 
magnitude I$ negllglble. 

' ' • 

l?roject costa 
lnoremental lnvNtments: 
. • The h11llum evacuation and charge system Is not a neoassity and m11st be ellmlnat,td (only the 

helium l•ak detectors were eUmlnated after the first re11lew) 
The reat of the equipment raque$!ed la essential for the conversion proceaa and co,ts claimed 
are reasonable. 

• Costs of training, testing and external support are reasonable (part of the costs are shared with 
FRIBE:, S.A.) 

Incremental operational coats: 
• Operational costs are elalmed for one year. 

Operational ooats are ol11lmed for 35000 unlb whk:h is the average of th• production from '.87 to 
'94. • ' • 
The price or HFC-134a Is high (15.6 USO) but I$ based on demonstrated quotations. 
Charge reduction from CFC-12 to HFC-134a Is not taken Into account. • 

• USO 1 estimate for 1;11plllary I filter I heat exchanger modlflcallons might be too high. This item 
must be re"1lll/illluated aft11r project implementation as Is indicated In lhv projeot proposttl, 

The UAC value, calculated for the refrigerant part separately, amount$ to 38.7 USO which Is high 
compared to similar project,;. 

Implementation timeframe Reasonable 
Relevanee and adequacy of information provided 
The project dascriptlon, together with comments of tho World Bank afflcers, provided $Uffioient 
lnfamiatlon for a Judgment. 
Reccmroendations Approval provided the hellum equipment Is ellmlnated 

Janssen M.J.F',.OORG MM338, Eindhoven, The Netherlandi, 4-November-1994 
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THE MONTREAL PROTOCOL 
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER 

COUNTRY: 

PROJECT NAME: 

SECTORS COVERED: 

ODS CONSUMPTION IN 
AFFECTED SECTORS: 

PROJECT IMPACT: 

PROJECT DURATION: 

PROJECT ECONOMIC LIFE: 

TOTAL PROJECT COSi: 

INTERMEDIARY FEE: 

PROPOSED ODS GRANT: 

UNIT ABATEMENT COST: 

IMPLEMENTING AGENCY: 

PROJECT COVER SHEET 

Argentina 

l:Uminetlon of CFC in two manufacturing plants of domestic 
refrigerators. 

Domestic refrigeration 

762 tons (18921 

Phase out of annual consumption of 20 tons of CFC·12 and 
42 tons of CFC-11 162 tons/yr total ODP ellmlnatedl 

2 years 

10 years 

Total car;,itet costi US$ 2,03a,aao 
Incremental operating cpsts; US$ 859,025 

USG 61,170 (based on 3% Incremental o81)Ital co,tl 

USG 2,959,~5 (Incremental operating cost chare to be 
cor,sldered In one year) 

Annualized capital cost: US$ 6.351kg OOP 
Annualized total east: US$ 19,051kg OOP 

World Bank 

COORDINATING NAT. AGENCIES: Olona Program Offioa / National lnstlt~e of Industrial 
Technology 

BENEFICIARY ENTERPRISE: Helametal S,A, I Helametal Cetamarca $.A. 
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PROJECT SUMMARY 

This program will 6llmlnate the use of CFCs in the msoufacturlng of domestic refrigerators at 
the Helamatal, S.A. plant, localed io Lomas del Mirador, Buenos Aires, and at Halametal Catamerca 
S.A,, located in San Fernando del Valle de Catamarca, Pela, de Cetomarca, botll In the Republic of 
Argentina. The CFC-11 used as foaming egent In the production of in1ulating loams will be replezed 
with cyclopantene, and the CFC· 12 used in the refrigeration clrcuit will be repleced with Hl'C-134£1, 
It is anticipated that 20 tons of CFC-12 and 42 Ions of CFC-11 will be eliminated per year (62 tons 
of ODS,. The fund$ required will be used to retrofit the production lines, the.start-up and tests of 
the new models, the training of personnel, end the lncremantal operating co,ts resulting from the 
changeover for a period of 1 year. 

COUNTRY BACKGROUND 

Tha Country P1ogrem of the Republic of Argentine for Iha protection of the ozone layer was 
presented and approved during the XII meeting of the Executive Committee of the Multilateral Fund 
of the Montreal Protocol. This Country Program reflects the objectives of the Government and 
Industry to reduce the conaumption·of substances that deplete tho ozone layer. The Program 
foresee• the total elimioatlon of ODS for the year 2006, before the date established by the Montreal 
Protocol and It, emmendments. 'rhe reasons for thi$ policy are the environmental Impact of thls 
decision end the re•trictlons that the global agreement will impose on the industrial product that 
contains OOS in its production. Argentine has consumed In 1992, the base year far ths Country 
Program, 1338 tons of CFC·11 end 2408 tons of CFC· 12. Oue to the growth In the sectors, we 
estimate that consumption has increased by 7% during t 993, and will increa$e en additional 6% 
during 1994. Both substances are produced domestically (660 tons of CFC-11 and 772 of CFC· 
12), and are elso imported (1048 tons of CFC-11 and 1990 of CFC·l 21. 

PROJECT OBJECTIVE 

ihe objective of the project is the fest and complete elimination of the use of 
ohlorofluorocarbonated compounds in the manufacturing of doma$tlC refrigerators In the plenti of 
the oompeny Helametal S.A., located in Buenos Aires, and th" company Helametel Catamarce S.A., 
located In tho Provlncle de Catamarca, In the Republic of Argentina. CfC-11 used es e looming 
agent in the production of polyurethane foams used In thermal Insulation will be replaced by 
cyclopantane, end CFC-12 used as a refrigerant will be replaClld by HFC·134a In the domestic 
refrigerators, It should be noted that the company's operation In Catamarca serves national 
industrial polioy objectives and any rationeliutlon of the two operations Is not possible within the 
Argentine context. The projact does not intend to increase capacity of the company. 

SECTOR BACKGROUND 

In 1992, 1441 tons of CFC• 12 and 333 tons of HCFC•22 were consumed in the 
refrigeration sector in Argentina, in the r&frigeration circuit. This sector is the lergeot consumer of 
ODS. In the refrigeration sector, 440 tons of CFC-12 were consumed in the domestic sector, of 
which 190 tons ere used in new equipment end 250 tons are used for servicing operations. With 
re$pect to the commercial refrigeration sector, tho consumption is 668 tons of CFC-12 (68 tons for 
new equipment and 600 tons for servicing operations! end 333 tons of HCFC-22. Refrigerated 
transport and the flaats consume 333 tons of CFC-12. 

With respect to the foams sector, In 1992 the sector consumed a total of 1275 tons of 
CFC•l 1 end 209 tons of CFC-12 (second largest consumer), of which 322 tons of CFC-11 were 
consumed In the production of insulating foams for domostlc refrigerators, and 21 tons for 
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commerclAI refrioorAtM!.. Thn produr.tiCH'I of domnstir: rsfrigern.torn in 199:t # haseci on the Ceiuntry 
Program, was equal to 761,000 units. This number grew by 7% in 1993, ond there is an estimated 
growth rate of 6% for the present year. 

The domestic sector produces rolrigera1ors and free?ers. It Is basically composed of more 
than 22 enterprises, of which 7 control approximately 72% of the market. Of these 7 enterprises, 2 
ere of foreign capital and the other 5 are 100% national capital. The principal industries have 
expressed tho will to Immediately replace the CFCs. A part of them alraady use the CFC-rndur.ed 
foaming process. 

Some of the CFCs are produced locally and somo are Imported. With respect to the 
compressors, the local industry provides 30% of the market end the remaining 70% Is Imported 
mostly from Brazil, The establlshment of MeRCOSUR (common merket of the southern cone) Is 
leading to increased integration with Brazil, resulting in the import of some components from Bra.JI, 
An unrestricted demand of CFCs in th& domestic refrigeration sector would result in estimated 
consumption of 1 1 70 tons by the year 2000. The strategy of the Argentinian government for the 
phase-out of ODS consumption ls clearly set forth In the Country Program, which considers the 
dom&stlc rofrlgaretion sector to be a priority, The program for reduction Md elimination of 
consumption In the domestle refrigerntion sector establishes the echedule for th/I reduction In 
consumption of CFCs to begin after 1995 for foem eppllcations, after 1996 for refrigeration circuit 
applications, and reaching total ellmlnetion of consumption In the production of new equipment In 
the year 2000, The approval ol this project by the Multilateral Fund undoubtedly will contribute to 
the lmplementetlon of the planned strategy «nd the achievement of the objectiVe:s of ODS 
elimination. 

ENTERPRISE BACKGROUND 

Helametal Is one of the 7 enterprlsas that participate In the sector. It is presently working 
with CfC-11 r<Jduced foams, and es mentioned previously, It has two manufacturinij plants in 
Buenos Aires end Cetemarca, each one withe production capacity of S0,000 units par year. The 
enterprise consumed 62 tons of ODS peryaar, In the production of 72,000 units in 1994, The 
consolldeted Helemetal controls 10% of the local market, and also expor1s to Bolivia, Paraguay, and 
Uruguay. The technology used has baen developed locally, but the technology for foams production 
used Is from Cannon tltaly). Helameital Is 100% Argentlnlen owned. 

PROJECT DESCRleTJQN 

This project is designed to reploe<> CfC-11 with cyclopentnn& for foams, CFC-12 with HFC· 
134s tor refrigeration circuit reflgersnt, and eliminate methylene chloride as a cleaning agent. 
Project Implementation, personnel training necoss&ry to operate the new technologies, will take 24 
months. See Anr,ex 3 for implementation schedule. 

FOAMJNG SYSTEM 

To replace the blowing agent of the polyurethane foams, Halametal hes de~lded to eliminate 
the step with a transition substance, end transform its lnsta!letions end processes to US6 
cyclopentene. Presently, Helametal mixes the CFC-11 with the polyols through • lot classilicatlon 
and a mixer with a mechanical agitator. This miK, called component B, Is pumped to the low• 
pressure injector Cannon C30. The components are re-circulated from the machine drums to the 
head, through gear pumps to a pressure of 4 to 6 bar. At the time of injection, both flows ere 
conducted to a mixing chamber, where mochanlcal agitation Is used to produce the reaction. Since 
the chamber has a considerable volume·, it should be cleaMd after the Injection pro,.,ss, which is 
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done with methylene chloftde 1 u substance controlled by tho Montreal P(otocol. 

The replacement of CFC-11 for cyciopemene requires the changes listed below and that ere 
part of this project: i) a tank for tha bulk reception of cyclopentane that complies with the safety 
requirements corresponding combustible liquids; iii cyciopentane detection Installation with sufficient 
sensors and located in storage arnas as well es work areas: Ill) fire extinguishing installation 
adapted for the handling of flammable end explosive substances; iv) pre-mix equipment for 
cyclopentone with polyol adapted for the use of flammable and explosive substances; v) change of 
tho low-pressure injector for high-pressure injector able to handle cyolopentane, which ellmina1e& the 
need for methylene chloride; vi) replacement of the electrical heating of the foaming Jigs with water 
heating; vii) each jig will ha'1e an injection head with a nitrogen sweeping valve and it will be 
contained inside a chambar with ite own functioning and emergency vcnti1etion cheimbor; viii) the 

"lndlvldual jigs for doors will be modified and an independent ventilation system added; Ix) eff 
machinery end Installations shell be e,ploslon proof end grounded; xi safety technicians will ttudy 
the requirements for the inctanetions before execution of the project end WIii audit the construction 
and the start-up; and xii the beneficiary will negotiate a comprehensive techMlogy partnering 
egreem&nt lr'\ order to ensure appropriate technology transfer and assign responsibility for the overall 
safety of the Installation. 

Helametal's plants each have one injection machine currently. These lnJectlon machines 
have a single moving injection head which is used alternatively for cabinets and doort. A World 
Bank safety expert has recommended th• Installation of fixed injection heads and two Injection 
machines In each plant separately dedicated to Injection of doors and cabinets: The experts have 
taken Into account that these Injection machines must ba confined to a determined location In the 
plent lay-out where ventilation !>es to be provided. The project request• one machine for door end 
CllbiMt foaming In 99ch Helametal plant. The old end foaming plant production parameters ere 
specified In annex 2, 

REFRIGERATION SYSTEM 

The current charging proces, of CFC-12 consists of the Injection In liquid state of the 
pressured liquid ( 12 barl after the machine senses the correct previou• vacuum. The charging 
process of HFC·134e is similar, but the materials of the charging machine h•ve to be resistant to 
HFC-134a. At the time of disconnecting the Injection head, there has to be e way of eliminating the 
habitual gos purge of the residues In the hose. The injection head necessary for the project has to 
comply with this requirement. It is also common that defects will •ppeer during the assembly 
process that will require the evacuation of the charged gas. A recovEJty tystem for HFC-134a will 
be installed for this function. Also, the leak detectors should be replaoed because the current ones 
ere sensitive to chlorine molecules, The vacuum pumps can be used after uridergolng an adequate 
,::leaning process. The Iefrige1etlon circuit should be optimited to use HFC-134a, through the test of 
new compressors, dehydrating filter11, and new oapiilarles due to the lower flow of refrigerant et low 
temperature. The use of ester-type oil In the compresors require greeter care In terms of humidity 
and cleanliness. Tho greeter facility of losses in tho soldering requires a stricter acheme of leak 
control, and therefore helium detectors are necessary as a previous step to the realization of 
vacuums In the units. All the refrigerator models should be tested for complionca with IRAM 2120, 
Parts 1 to 4, national stondards that are in effect for Argentina. 

Assistance will be necessary in the refrlgerotion circuit for: il tho purchase of equipment and 
Installations: Ill the adjustment and redesign of our products; Ill) training of personnel in the new 
technologies; iv) trials and field testing; and v) for eciulppln~ the laboratory for the control of tho 
now compressors and refrigerators. Helametal does not havo a formal technology transfer 
agreement with any Industrialized country domestic refrigerator manufacturer. However, the 
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proposed project Includes the services of an international expert to guide tho company In the HFC· 
134a conversion process and to interfae6 with equipment suppliers (see Summary tables on pages 0 
and 7, and Annex 1, for technical assistance and training cost breakdown). 

,JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY 

For the foaming technology, there are presently three replacements for Insulation In domestic 
refrigerators: wat&r/HCFC-141 b, water/HCFC-22 and -141 b blond or HFC-134a end -152a blend, 
end cyelopentene. The first solution is an aqueous solution whose technology is similar to the one 
used now, but It Is a transitional substance because HCfC-141 b Is e trensltlon substance, and as 
such Is controlled by the Montreal Protocol, and tho government policy Is to support projects with 
definite solutions when feasible. The second solution uses blends of foaming gases., requires totally 
new equipment, end Its stert-up Is difficult end troublesome. The third solution, the ono proposed In 
this project, is cyclopentane technology, which has been successfully Introduced in European 
countries, most notably in Germany. The installation of cyclopentane require special oonslderations 
for safety problems due to Its flammability, but there Is considerable experience In Argentina In the 
handling and storage of hydrocarbons, since Argentina has a considerable production of 
hydrocarbons, used es fuel, including eutomoblles. This substance Is available in the market at a 
cost approximately 50% that of HCFC-141b. In addition, there is experience in the country in 
operating high-pressure machines for foaming, The supplier of the high-pressure equipment wltl 
gu8rantee the proper technology transfer of cyclopentane to Helemetel, $.A. (offering an 
"Operational Safety Statement"), es well as the global guarantee on the safety ol lnstellatlon by 
sending Hfety experts who will eudlt the Installation. The ,alety aspects and the involved risks will 
be analyzed by the World Bank experts, who will revise the proposed installations. 

There ere two options for replacement of CFC-12 as a refrigerant: HFC-1348 and 
hydrocarbons, HFC·134a has been selected for replacement of the CFC-12 refrigerant in domestic 
refrigerators becauae it Is presently accepted worldwide, and its technology has been developed 
thoroughly and has been introduced commercially in many developed eountrlf.1$. There ere numerous 
supplier& of gas, oils, and components of the circuit, and It appears to be a unique solution in other 
subsectors such es commercial refrigeration end the automotive lndu,trv. There are certain doubts 
concerning its GWP, but there are no nearby datas for its limitation. The option of using 
hydrocarbons as refrigerants hes been developed in Germany and units are being manufactured with 
lsobutane. It may appear to bee promising technology, but It I$ t1;1chnology that ls still inn 
developmental stage, and obtaining the sdequate components tor Its operation Is not easy. 

PROJECT TOTAL CAPITAL AND INCREMENTAL COSTS 

The total Investment necessary to cover the procurement of the new equipment, 
installations, development and training costs, detslted in Annex 1, is US$ 2,038,890, for both 
plents Including 15% contingency. For the imported equipment, three different figures ere detailed: 
11 F.0,8, value according to the $uppller·s quotation - copies are 1111olleble In the World Bank 
Helsmetal project file; iii C.1.F. cost, considering the insurance cost equal to 1 % of F.0.8., end a 
cost of US$ 3,300 per 40,foot container, and US$ 2,500 per 20-foot container for shipping tee 
Europe• Buenos Aims; and iii) Internal transport or shipping fee, equal to the C.l.f, cost plus lntarnal 
shipping fees to the Installation location. These costs may require edju stment as required by 
Independent experts in the course of prolect Implementation. A project cost summary Is Included 
below. 
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EQUIPMENT Buenos Aires Plant Catamaroa Plant 

1. Foam $ 633,400 $ 833,400 

2, Refrigeration 114,981 8!>.015 

4, Technical AOl$t80C8 73,000 73,000 

6. Teohnlcel Assistance 30,000 30,000 

6, Training • Foams 17,000 17,000 
- Refrigeration 20,650 7,800 

6. Testing • Foams 31,200 " 

• Refrlgoreci6n 6,500 . 
7. Contln9ency (16%) 139,010 126,932 

TO'rAL 1,081),741 973,147 

TOTAL BOTH PLANTS $2,038,888 

TRAINING: 
COST BREAKDOWN 

DESCRIPTION COSTS 

1. FOAMING: 
1, 1. Testing and training on safety system 11 

teohnlclan from supplier, 2 weeks), 5,000 
1.2. Testing end training on Injection machines, pre-

mixing unit, and door drum (2 technicians from 
auppllor, 2 weeks), 9,500 

1,3. Flro fighting Instruction 2,000 

SUBTOTAL FOAMS $17,000 

2. REFRIGERATION SYSTEM: 
2.1. Study by suppliers for anlstance In the 

development of new refrigeration clrcult (2 
technicians, 3 trips, 6 weeks}. 7,360 

2,2 lntmnatlonel expert, suppl!erl!, end Helametel 
teohnloians Jointly develop compreh~n$ive HFC-
134a technology training program. 5,500 

2.3. Teetlng and training on charger and recovery 
machine (1 technician, 1 weokl, 7,800 

SUBTOTAL REFRIGERATION SYSTEM $20,860 
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TECHNCIAL ASSISTANCE: 
COST llREAKDOWN 

DESCRIPTION COSTS 

1· FOAMING SYSTEM 
1.1- Preliminary Safety S1udy 25,000 
1.2· Assistance for Msembly and plant start-up 12 

technicians, 2 weeks): suparvislon and control of 
Installation during start•up by safety expert (1 
technician, 1 weekl. 48,000 

SUBTOTAL ♦73,000 

DESCRIPTION COSTS 

2· REFRIGERATION SYSTEM 
2. 1 • International expert review of concept 4,000 
2.2· Assistance for refrigerations systems engineorlng, 

installation, and start-up C1 technician, 2.5 
weeksl. 26,000 

SUBTOTAL $30,000 

INCREMENTAi,, OPERATING COSTS 

The units produced alter conversion will be more expensive because tho use of cyclopentane as e 
foaming agent Increases the cost of the polyurethane foam by US$ 6,64 per unit produced. In the 
refrigeration circuit, the new refrigerant, HFC-134a is more ••pensive than CFC•12, end the 
modifications to the filters, capillaries, and evaporators make the domestic refrigeration units more 
expensive by US$ 6.48 per unit. The total Increase In the cost of producing a refrigeration unit with 
HFC·134e end cyclopentene Is US$ 13.12. The two menufeoturing plants produce 72,000 unit& 
per year: therefore, the total incremental cost is US$ 859,025 (NPV at 10%1. Operating coat 
estimate will be re-evaluated on the basis of Input price changes. However, the Goverment of 
Argentine has requested the project to bs submitted with operating incremental cost as calculated, 
but subject to re-evaluation once tests and protoypes are completed. It also noted that all approved 
incremental costs In proJeete funded through World Bank Montreal Protocol implementation 
operations wlll be dishursed only against actual expenditures and that these w111 have to be verifiable 
In accordance with World Bank disbursement policies. Sea attachments A, 8, C, 0, E, and F for 
price quotat,ons included in tha calculation. The Incremental cost celcula1lon is shown below. 
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INCREMENTAL COST CALCULATION 

• The elimination of CFC-11 as a foaming agent in polyurethane foams results In the following 
changes in operating costs: · 

Actual Foam Composition: 
Weight x Unit: 6 Kg. 
Isocyanate 145p.p. 87% 3.33 kg. US$ 2.11 
Polyol 100p.p. 38.3% 2,30 kg. US$ 2.11 
CFC-11 16p.p. 6.13% 0.:37 kg. US$ 2.42 

Total 

Composition replacing CfC• 11 for cyclopantane: 
Wtlght x Unit: 6.7 Kg. 
lsooyanat& 144p,p, 56.25% 3. 77 kg. US t2.90 
Polyol 100p,p 39% 2.62 kg. US$ 2.90 
Cyc:lopantane 12p.p. 4.68% 0.31 kg. US$ 2.87 

Total 

US$ 7.026 
US$ 4.853 
US$ 0.895 
US$ 12,774 

USG 10.93 
US$ 7.598 
US$ 0,89 
US$ 19.418 

Total elimination of CFC-11: US$19.418. US$12.774 = US$8.644 

The elimination of CFC· 12 Involves the following changes in operating costs: 

Replacement of CFC-12 compressor for HFC· 134a oompressor: 
Differenca: US$3 

Replacement of CFC-12 for HFC-134a: 
Actual average charg11: 200 grams 
CFC·12 0.200 kg x US$ 3.50/kg = US$ 0.7 
HFC·134a 0.180 kg x US$ 161kg = US$ 2.88 
Difference: US$ 2.18 

Modification molecular filler: 
Currant CFC•12: US$0.34 
HFC·13411: US$0,39 
Difference: US$ 0.05 

Capillary modification: 
(Estimate 1 m. longer) 
Difference: USt 0.16 

Modification of heat exchangers: 
Difference: US$ 1 .1 O 

Total elimination CFC-12: 

'Total par unit: 

US$ 6.48 

US$ 13.12 

Total per year !base 1994): 13.12 x 72,000 = U$$ 944,928 
NPV at 110% diecountadf: US$ 859,025 
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TOTAL COST PE THE PROJECT 

1; Tho total capital costs plus the total operational costs (discounted) equal, 

2,038,890 + 859,026 "' US$ 2,897,916 

UNIT ABATEMENT COST 

II. The unit ebetement cost of the project Is equal to US$ 19.391kg. OOP ca!oulllted aa follows: 

a) Caplte( costs: US$ 2,038,890 
b) Capital recovery factor, 10'!6 per year, 10 year Investment: US$ 0.16275 
o) Recurrent Incremental costs, 10% discount rate, 1 year: US$ 869,026 
d) ODS reduction: 62 tons 

U.A,C, for capital costs: (Ax8)/0 • US$ 6.35 kg/year 
U.A.C, for total costs: (Ax!'HCl/0 • US$ 19.05 kg/year 
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PROPOSED OTF GRANT • 

The proposed OTF grant request of US$ 2,959,086 is based on 100% Argentinian ownership of 
Helemetal S.A., and covers the Incremental capita! oosti, Including a 15% contingency, 3% 
financial Intermediary toe, end Incremental operating costs to be oonsh:lered In one year, l"he 
correepondlng 3% financial Intermediary fee will else be determined in one year. 
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ANNEX 1: PROJECT COST ESTIMATE FOR EACH HELAMETAL PLANT 
(Costs refloct Bueno• Aire• plon1, but not necassarlly Catamercol 

Equipment Specification and Cost Breakdown 

Description Qty Unit Cost Tote! Cost US$ 
us~ 

F.o.a. C.1.F. CIF + fees 

I. li!O.USPMENT PROCUREMENT AND ADJUSTMENT 

l, EQ6Mi l?YSTEM 

1.1 Feeding and pre-mix group 1 88,600 86,000 77,650 

Pr11-mh< unit "Multl-Easyfroth TM" 
Cannon Efros with chamber 

Pure polyol deposit with eKchanger 
Pumping group ' 
Pentene pressutlier group 
Ventilation group 
Spera parts/packing 

1.2 Cabinet injection unit 1 180,000 180,000 187,600 

Pumping group with chamber 
Deposits group 
2 injection heads 
Connection tubing 
Water cooler 
Electric panel control 
4 nitrogen sweeping valves 
Ventllation group 
Spare parts/packing 

1.3 RebuUding of door moulda 6 2,000 12,000 12,000 

1.4 Cabinet ventilation system 1 95,000 95,000 98,450 98,150 

Chamber design and plans 
Eight ventilator$ for ventilation 
Grounding 
Electrical panel modifications 
Mold adaptatlon to water heeling 
Wetar heating unit 

1,6 Individual chamber for cabinet 4 10,000 40,000 43,680 
molds 

1. 7 Door ventilation system 1 30,000 30,000 32,800 33,500 
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Description Qty Unit Cost Total Cost US$ 
US$ 

F.O.B. C.t.F. CIF + Foes 

Chamber design and plans 
Two ventilators for ventilation 
Grounding 
Modification to electric panels 

1.8 Door chamber 1 18,000 18,000 20,880 21,380 

, .9 Gas detection sYStam 1 79,000 79,000 82,290 82,990 

18 sensors 
4 flow simsort 
Control panel 
System testing 
Spare parts/pecking 

1. 10 Installation of pjpinll , 28,500 28,600 28,600 28,500 

Pentana storage/pra•mlx unit 
Pre,mix unit/injection machines 

1 .11 Cyclopentane storage 1 10,090 10,090 10,090 10,090 

Cyclopentane tank 
Pumping system 

1.12 Fire protection system 1 38,000 38,000 :38,000 38,000 

Subtotal for Foams System 633,400 

2. BEFfl!GE!:JAT!Q~ SYST§M 

2,1 HFC-13411 charger , 42,200 42,200 46,122 46,822 

2.2 Over-pressure pump , 7,490 7,490 7,566 7,565 

2.3 Vacuum pumps adjustment 18 300 6,400 6,400 6,400 

2.4 Halogen detector 4 5,700 22,800 26,628 26,228 

2.6 Vaouum & laboratory charge unit 1 16,600 16,600 19,266 19,966 

2.6 Laboratory Instruments 1 10,000 10,000 10,000 10,000 

Subtotal for Refrigeration System 114,981 
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Description Qty Unit Cost Total Cost US$ 
US$ 

F.0,6. C.I.F. CIF + Fees 

II. TRAINING 

A. FOe,M~ PLANI 

1 • Testing and training on &afety 6,500 
system 11 technician from 
$1,11)pller, 2 weeks! 

2- Testing and training on Injection 9,600 
maehlnes, pre-mixing unit, and 
door drum !2 technicians from 
supplier, 2 weeks) 

3- Course on fire fighting 2,000 

Subtotal Foams Plant 11,000 

I.'\. REFRIG!iB.!. T!Qt:1 !2:illil:td . 
1 • Study by suppliers for esslstancs 7,360 

In the development of new . 
refrigeration circuit 12 technicians, 
3 trips, 6 weekal 

2- International expert, euppller&, 6,600 
and Helametal technicians Joinlly 
develop comprehensive HFC-134• 
technology training program. 

3- Testing end training on cha1ger 7,800 
and recovery machine 12 
technicians, 1 week) 

Subtotal Refri11eritlon System 20,650 
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Description Oty Unit Cost Total Cost US$ 
US$ 

F.O.B. C.!.F. CIF + Fee$ 

Ill. TECHNICAL ASSISTANCE 

8, EO8MS ~L8t;lI 

1 • Preliminary sa1ety study 25,000 

2· Assistance for essembly and plant 48,000 
start•up (2 technicians, 2 weeks}; 
supervision and control of 
Installation during start•up by 
safety expert 11 teohnlcian, t 
week) 

Subtotal for foams systems 73,000 

Ii!, BEFBl~sBATlON ~YSTEM 

1- Intern etionol expert review of concept 4,000 

2- Assistance for refrigeration systems 26,000 
engineering, Installation and start-up 11 
teehniolan, 2.6 weeks) 

Subtotal for Refrigeration Systems 30,000 

IV, TESTING AND TRIALS 

A. fQ8MS PLAtlI 

1- Foam testing In cabinets, 30 units 21,600 
per model, 6 models, total 180 
units 

2- Foam testing In doors, 30 sets per 3,600 
modal, 6 models, total 180 sets 

3• Follow-up cost for field test, 60 3.000 
units injected with cyclopeotane 
loam 

4- Tests of supplier samples 3,000 

Sulnotal Foams Plant 31,200 
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Description Ory Unit Cost 
US$ 

e, B~EBl~~BllllQN SYSTEM 

1 • Follow-up cost for field tHt, 60 3,000 
units oharged with HFC-134e 

2· Cost of refrigeration system 3,600 
evaluation 

Subtotal Refrigeration System 6,600 

Note: Tho following costs were not included in the budget: 
ll Adaptation of tho pre-heating ovens 
HI ClvU works 
iiil Costs from equipment movement 
Iv) Any action for pE!lking the cyclopemena truck 

F.O.B. 

NOJ 19, 1994 10'5?PM ~232 P.16 

Total Cost US$ 

C.LF. CIF + Fees 

v) In the oosts of imported equipmMt, shipping costs were Included only to the Installation sites 
vii Service equipment for Helometel Catamarca S.A. or any of their Authorized Servicing Centers 

throughout the country. 
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EQUIPMENT 

1. l'OAMSPLANT 
1.1 Pte•mix and feedlng group 
1 .2 Injection machine for cabinets 
1.3 Drum system for doors 
1 .4 Ventilation system for cabinets 
1 .5 Cabin for cabinet molding 
1,6 Door ventilation cystem 
1. 7 Orum cabin for doors 
1 .8 Leak detection system 
1 ,9 lnttaltation of piping 
1 . 1 0 Cyclopentane storage 
1 .11 Fire protection system 

SUB• TOTAL 

EQUIPMENT 

2. REFRIGERATION SYSTEM 
2,1 HFC-134a Oharger 
2.2 Over-pressure pump 
2.3 Adjustment of vacuum pumps 
2.4 Halogen detectors 
2,6 Laboratory vacuum and chirge unit 
2 .6 Laboratory equipment 

SUB-TOTAL 

514 2820068 ND.I 19, 1994 10:57PM ~232 P.17 

SUMMARY 

Bua11os Aires Pinnt Catamarca Plant 

77,660 77,650 
187,600 187,600 
12,000 12.000 
99,150 99,150 
43,680 43,680 
33,500 33,600 
21,380 21,380 
82,990 82,990 
28,500 28,600 
10,090 10,090 
38,000 38,000 

633,400 633.400 

Buenos Aires Plant Catamwca Plant 

. 
46,822 45,822 
7,565 7,565 
5,400 6,400 

26,228 26,228 
19,966 
10,000 

114,981 85,015 
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EQUIPMENT Buenos Aires Plant Catamarca: Plant 

1- FOAMS 633,400 633,400 
2- REFfllGERATION 114,981 85,016 

SUB -TOTAL 748.381 718.415 

TECHNICAL ASSISTANCE Bueno, Aires Plant Catamarca Plant 

1· FOAM 73,000 73,000 
2· REFRIGERATION 30,000 30,000 

SUB-TOTAL 103,000 103,000 

TRAINING 8uenoa Aires Plant C11t11marca Plant 

1- FOAM 17,000 17,000 
2· REFRIGERATION 20,650 7,800 

SUB-TOTAL 37,650 24,800 . 

TESTING/DEVELOPMENT Buenos Aires Plant • Catamaroa Pl.,nt 

1· FOAM 31,200 -
2- REFRIGERATION 6,500 . 

SUB-TOTAL 37,700 . 

TOTAL PLANTS Buenos Aires Plant Catamarca Plant 

1· SUBTOTALS 926,731 846,215 

2· 15¾ CONTINGENCIES 139,010 126,932 

SUB-TOTAL 1,065,741 973,147 

TOTAL BOTH PLANTS 2,038,888 

17 
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ANNEX 2: CURRENT FOAMIHG Pl.ANT CAPACITIE:$ 
. 

HELAMETAL CABINET AND DOOR FOAM LINES • Buenos Aires and Cetamaroa 

PRESENT PLANT • Cabinet foaming 

Maximum Capacity: 30 kg/min • one Injection head 

• 4 cabinet moulds generating production rota of 40 cabinets per hour 

PRESENT PLANT • Door foaming 

Productlon: 40 polrs of door per hOur 

18 
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Country of o rigM,RGENTINA 

l?roj ect title: Elimination of CFC in two manufacturing plant, of domestic refriliJarators 
(Helametal S.A. and Helametal Catamarca S.A) 

Secto, / sub-sect.or Domestic refrigeration 
Relationah1p to country p~an~ 

Note 

Technoloqy 

This review addresses only the refrigerant .conv,usion part 
does not address the part related to the foam blowing agent 

In thl, project HFC· 134111 it selected as th11 $Ubstitute ratngerantfor CF0-12. In ·domestic 
refrigeration HFC•134• technology is a proven and a.:eeptable·(nontransttlonaO teehnology to 
reduoo CFC-12 eom.umptlon. • 
The company Halanwtlll S.A. does not have a fonnal technology tranilf•r partner. However, the 
company Intends to ct.velop th• HFC-13411 technology with a$$lstance from oompraasor, 
refrigerant and equipment $1.!ppllers. Furthemior•. prol/lslons for external suppolt are preMnt, 
Due to these facts, a suOOGMful project Implementation can be ~. 
Other tachnologl6$ thllll HFC•13'4a went COMld•rod (hydrocarbons) but -r• not selei;:ted 
beQau•• of the lack Df commim:;ielly av•llable compresaors and the d1'Vo!opmtnt state, From the 
zero ODP technologies HFC·134a Is one of the m04t CO$t elfa<::tlve solutionll, 

Environmental impact • . 
HFC·134a hat an OOP ot zero and a GWP of 0,27. Fordomestio refrigeration a GWP of this 
magnitude ls negligible. 

l?.roject costs 
lnoremental IIIV86tmenta: . . 
• The equipment requaated Is essential for the conversion process and costs are reasonable. 
• Costs of training, t8$1lng and teehnloal assi&tanea al'6 reasomibla. 
Incremental operattonal oosts: • 

Operatlonal cost,; are claimod for one year. 
Operational 005!:J are claimed for 72000 units which 11 the ectual production 
The price Qf HFC-13411 la high (16,0 USO} but Is baud on dtmOnS1111ted quotatlcn~ 

• Chargo.raduetlon from CFC-12 tc. HFC·134a 1$ not taken lntoaooount 
Heat exchangers coat iMrease of 1. 1 USO might be too high (In principle no ohange In heat 
exchanger ls requlr«I). This item must b• re-evaluateQ lifter projOQt lmplementldlon u Is 
lndlcatod In the project proposal, • 

The UAC value, ca!oulated for the refrigeration p.,rt separately, 11mounts to 27.e USO/kg/y which Is • 
reasonably high compared to oU,er projects (It Is also based on a 110mawhat optlml11tlc CFC 
phaseout value). 

Implementation timei:rame Reasonable 
Relevance and adequac~ of information provided , . 
Annex 1 oontalns a break down and a summary of the oosts. Several lncon$l&tancl0$ between the 
two nsts exlat but the total oosts reported are "reasonably equal', Besldea this, eom• coats Items· • 
are detailed in the project description. Altogether. quite a confusing picture. However, In general It 
oan be concluded that, alter some oomments of the World Bank officers, &uffieltnt Information for a 
Judgment was present. • • 
Recom.,nendations Approval as proposed 

k--•~~~ M.0.P.,OORG M-. e;°"°"'"• "'• •-~'•• ~N-b-1"' 
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ARGENTINA - HE!,A,M'ETAL @UENos AlRES & C:t\TAMARCA) 

DCHNQLQGY 

The choice of cyclopentane wu ma.de after 11, i:onsideratio11 of olbu tecbnologies. It i, a well 
prov= and bu the best im1Jlation efficiency of the zero 0DP, long term, optiOIIS now a.vailllblo. 
It It a technology which is •till improving u the chomical supplier, continue dov.lopmetlt. 

ENVIltQNMENTAL rssUEs 
Cyclopenuno hat zero ODP and a very low GWP and thUi constitutes a long term solut!on. 

The enterprise should consider how it will comply with any voe regulatio111 whlch apply. 

Tbo midll wuo relates to the safety handling ofblghly fliunmable cyelopentane. Th,: cuterprls,: 
will negotiate a technology partner agreement to c:over·safcty i,ssue$. 

PJlQUCT CQSTS 

. The projoct coat etrecti.ven'"a ill poor becau.se bctwelltl the two fac;tories four tbam lines are 
proposed ibr collVllnion with the Olltput of 1:11.ab (and heo;o CFC 11 repla.c:emeirt) being 
• c::omparatlvely low, There ls no ptOduct!on eohanc:emeot. 

The basic equipment choice ls 1101JJ\d. The existing low !)l'euut'C injection equipment is not 
capable of' conversion. 

Full details oft.he opemlns cost u!c;,,.uadon = given and these ara ai;copted on the underau.ndlns 
that the ac:1Ual costs after the first year of operation will be taken into account. 

Doapite the overall cost sifoctiveness being ve.cy poor there 11'11 llO rell coat saving measures 
practicable without productlon rationalisation. 

TJMJCF&M:E 

This is aceaptable. 

RECOMMENDATION 

Approved, 

V\( 
ONCFJ/kd/16/11/94 
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THE MONTREAL PROTOCOL 
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER 

COUNTRY: 

PROJECT TITLE: 

SECTORS COVERED: 

ODS CONSUMPTION IN 
AFFECTED SECTORS: 

PROJECT IMPACT: 

PROJECT DURATION: 

PROJECT ECONOMIC LIFE: 

TOTAL PROJECT COST: 

INTERMEDIARY FEE: 

PROPOSED ODS GRANT: 

UNIT ABATEMENT COST: 

IMPLEMENTING AGENCY, 

PROJECT COVER SHEET 

Argentina 

Efimlnatlon of ODS !Ozone depleting substances} in the 
production of domestic r&frigeretors In the FRIBE. S.A, plant 
located in Buenos Aires. 

Domestic Refrigeration 

762 tons in 1992 

Phaseout of the annual consumption of 1 O tone of CFC-12 
imd 27 tons of CFC· 11. 

2,6 veers 

10 years 

Total capital cost: US$1,181,268 
Incremental operating cost: US$ eoG,042 

US$ 35,440 (based on 3% of lncrementel capital cost} 

US$ 1,822,750 (incremental operetlng cost share to be 
considered in ona year) 

Annualized capital cost: USt 5.201kg OOP 
Annualized totel cost: US$ 21.681kg OOP 

The World Bank 

COORDINATING NAT. AGENCIES: Ozona Program Office end the National Institute of Industrial 
Technology 

BENEFICIARY ENTERPRISE: FRIBE S.A. 
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PROJECT SUMMARY: 

1, The project wlil eliminate the use of CFCs in th• manufacturing ot domestic refrigerators in 
the fRIBE, 8,A, plant, located In the vicinity of La Tablada, Buenos Aires, in the ftepubllc of 
Argentina. The CFC-11 used as foaming agent in the production of insulating foams will be replaced 
with cyclopentan&, and tha CFC-12 used In the refrlgeretion circuit will be replaced with HFC•134a. 
It Is estimated that 1 O tons of CFC-12 and 27 tons of CFC• 11 will be eliminated par year (37 tons 
of ODS). The funds required will be used to retrofit the production lines, by means of the new 
models, the training of personnel, and th• incremental operating costs resulting from the conversion 
for e period of one year. 

PflQJECT OBJECTIVE: 

2. The objective of this protect is to eliminate the u&e of 37 tons annually of oione depleting 
substances !ODS) including CFC-11 and CFC-12, In the production of domestic refrigerators 
manufaotured by FRIBE, S.A. 

S!lCIO!l BACKQBQUND: 

3. In 1992, 1441 tons of CFC-1 2 and 333 tons of HCFC-22 were consumed in the 
reftigeratlon sector in Argentina, In refrigeration circuit applications. This sector is the largest 
consumer of ODS. In the refrigeration &ectot, 440 tons of CfC• 12 were consumed In the domestic 
seotor, of which 190 tons are used in new equipment and 260 tons ere used for servicing 
operations. With respect to the commercial refrigeration sector, the consumption Is 868 to"s of 
CFC-12 (68 tons for new equipment end 600 tons for servtotng operations) and 333 tons of HCFC-
22. Refrigerated transport and fleets consume 333 tons of CFC•12, 

4, Wlth respect to the foams sector, In 1992 the sector consumed a total of 1276 tons of 
CFC-11 and 209 tons of CFC-12 !second largest consumer), of whieh 322 tons of CFC-11 were 
consumed ln the production of Insulating foams for domestic refrigerators, and 21 tons for 
commercial refrlgeratorn. The production of domestic refrigerators in 1992, es Indicated In the 
Country Program, totalled 761,000 units. This number graw by 7% In 1893, and there Is en 
estimated growth rate of 6% for the present year. 

6. The domestic sector, which produces refrigerators end freezers, is composed of more than 
22 enterprises. 7 of which control approximately 72 % of the market. Of these 7 enterprises, 2 are 
of foreign capita! and the other 5 are 100% nationel capltel. The principal indl.lstrles have expreued 
the wlll to Immediately replace the CFCs. Some of them already use the reduced-CFC foaming 
p(oceu. 

6. Some of the CFCs are produced locally end some are Imported. With respect to 
compressors, the local industry provides 30% of the market and the remaining 70% Is Imported 
mostly from Brazil. The esteblishment of MERCOSUR (common market of the southero cone 
countriesl ls leading to greater lfltegratlon with Bra>ll, resulting In the Import of some components 
from Brazil. 

7. An unrestricted demand of CFCs in the domestic refrigeration sector would result in 
estimated consumption of 1170 tons by tho year 2000. The stretogy of the Argentinian 
government for the phase,out of ODS consumption l$ cleorly set forth in the Country Program, 
which considers the domestic refrigeration sector to be a priority. The program for reduction and 
elimination of consumption in the domestic refrigeration sector cstabllshes the schedule for the 
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reduction in consumption of CFCs to b&gin after 1995 for foam applications, after 1996 for 
refrigeration circuit applications, and reaching total ellmlnatlon of consumption In tho production of 
new unit& in the year 2000. The approval of thiv project by the Multlleteral Fund will undoubtedly 
contribute to the Implementation of the planned strategy and the achievement of the obJeotivas of 
ODS elimination. 

ENTERPRtSE BACKGRQUND 

8. FRIBE, S.A., is one of the 7 enterprises that lead the sector. lta present operation utnlzes 
the reduced CFC· 11 technology for foaming applications and CFC• 12 !or circuit refrigerant. FRIBE 
8.A. Is 100% Argentinian, and FRIBE Buenos. Airn and FRIBE la RioJe are independent of one 
another. FAIBE Buenos Aire$ hos a capacity of 80,000 units per year, It owna 90% of FRIBE Le 
Rloje, a facillty with a s.imllar operation, with a capacity of 72,000 unit• per year. The two 
companies command approximately 10% of the market, targetttng the local market as well as the 
countries In part of MERCOSUR. It ahould be noted that tho FRIBE La Rloja's operation 1erves 
national indus.trlai poHcy objectives end nnv ratlonalliatlon of the two op.eratlons Is not Possible 
within th, Argentine context. FRIBE uses technology developed locally, with the technical s1Jppott 
of suppliers of raw matorlals and companies that manu!ecturo the equipment used in tha feoillty, 
These ere Beyer (Garmany), Dow Chemical !USA), Cenon-Crio& !Italy), Perros !Italy), Krauss Maffei 
(Germany), and Galileo !Italy). 

DES((FIIPTION QF THE PROJECT 

9. The project consists of converting the existing production IIMc,'whlch use reduceod CFC-11 
and CFC-12 teohnology for foaming agent end refrigeration respect\Wlly, to permit pro<IUctlon with 
cyclopent11ne 8$ foaming agent and HFC•134a as rnfrlgetent, without increasing cepeclly. 

10, Presently, the r11frigur11tlon circuit plent Is equipped with a cabinet preessembly llne with leak 
controls for CFC-12 and two final auembly lines with CFC-12 charging lines (Galileo B 150 F 1 and 
Leyboldl, with leak controls for CFC-12 in low• and high-pressure refrigerant, by means of Leybold 
leak detectors. There Is no equipment for the raoovary end recycling of CFC-12. CFC-12 wlll be 
replaced with HFC· 134a in all appllClltlon. of domestic refrlgeretors and freezers. The necessary 
modifications In the product will Include changes in the capillary, drying fiitar, and compressor 
suitable for HFC·134a with polyol-ester oil. The change-over will be Introduced gradually in the 
production proce&s, with 20% of the line after approval of the field test$, which will last one year, 
to complete 100% after the third quarter of approval of 1h11 flekl tests (saa the annexed calendar). 
TM enQineering technology of the product is FRIBE's own, and the compressor• would be lmpol'ted 
prlmerlly from Brazil (Sicom Ltd, Lie, Tecumseh). FAIBE does not have a formal technology transfer 
agreement with any industrialized country domestic refrigerator manufacturer. Howo-Jer, the 
proposed project Includes the services of an lntema\lonal expert to guide th& company in the HFC· 
134e conversion process (Refer to Annex 1 ), 

11. The project scope Includes: i) procurement of new machlnerv and equipment: Ill modifying 
the presently used equipment. such as pumps; liH redesign of auembly lines; M redHlgn of 
refrigerator end fri8zer doors and cabinets; e.nd v) instsll~tlon, eupervision, and training for foam 
Injection systems. 

12. The change in equipment in tho refrigeration circuit will Include Ii) the adaptation (potsible 
acquisition) of charging equipment for HFC-134a, Cll) the acqulaltlon of 4 leak detectors for HFC· 
134a (Yokogawa or Leyboldl, and (Iii) the ed11ptatlon of existing vacuum pumps. Once the project Is 
approved, testing will start on the refrigerant end the existing foaming proceu (50% CFC-11) which 
yields appropriate comparator material due to the similar conductivity of the proposed foaming 

3 
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technology. The in$ulation foams system presently has an installation for oobinet foaming which 
consists of (I) one low-prossure foaming machine, Viking brand, with a maximum capacity of 60 
kg/min, 1: 1 ratio, llll and a cerousal with 9 molds rotating at 9 min/turn, resulting in e production 
capacity of 7800 cabinets/month, considering a shift .of S.5 hours, and a yield of o. 77, 20 work 
days/month. The foaming system for door$, which are assambled without screws and with en 
open-mold •sandwich· foaming, has a production capacity of 486 freezers/shift, and is designed for 
a curing time of 4.6 minutes, and 15 fixed positions in the installation. The tow-pressure foaming 
machine is • Canon Model B 30 RF2. with a maximum capacity of 30 kg/min, 1 :1 ratio, 

1 a. The Implementation of the cyclopentane technology wlll involve tha modification of several 
parts of equipment. Included in the project are ventilation devices for each line (cabinets and doors) 
recommended by independent experts under contract with the World Bank who considered such 
modifications Important in the interest of safety concerns with cyc:lopentane technology In the Fribe 
faeillti11s. Also recommended by these e><perts was mold h&ating through warm water rather than 
en electric ,ource. 

111 First, e high-pressure Injection machine suitable for the cabinet foaming sy&tem. This will 
eliminate the use of chlorinated cleaning eolventt used in low-pressure machines for cleaning 
the Injection heads after every shot of components. The maximum capacity of delivery is 80 
kg/min, end 1: I ratio. 

bl A system for cabinet foaming designed for cyctopenlllne will also be necessary. The 
system will Include: (ii preheating ovens, Uil loading end unloading machine, and (iii) 
Injection, Contemplated production oharactaristios era: 270 seconds of polymerization time: 
60 seconds for servicing, 320 second$ for cycle, and 406 parts from the effective 
production of the Installation In 8 hours, and 90% efficiency. 

cl The procurement of e high-pressure PU Injection m&ohine is required with one Injection 
head, to serve the door foaming plant. The ma><lm1.1m capacity of delivery Is 40 kolmln, end 
1:1 ratio. 

di Another modification involves the installation of the door foaming system designed ta 
work with oyclapentane, capable of Injecting sondwlch doors. Contempleted production 
characteristics Include: 270 seconds for polymerization, 50 second$ for servicing, 320 
seconds for the cycle, and 486 set• from effective production of th& Installation, In 8 hours 
with a 90% efficiency. 

a) The ventilation and extraction system for the iNtalllltlon of cabinet foaming wlll require 
eablns for closing the molds, tubas, end heede, and 2 ventilators, one for normal function 
end another on reserve/for emergencies, 20 ren/hr during normal function end 40 nm/hr for 
emergencies, for each cabin. 

f) The ventilation and extrection system for the ln•uillation al doors requires cabins for the 
door toamln11 system, tubet, and injection head, and two ventllat0!'$, one for normal 
functioning and another for emergencies, 20 ren/hr during normal function and 40 renlhr for 
emergencies. 

gJ Adequate eensors and safeties for the cabinet and door foaming Installations wlll also be 
required. 

h) A feeding and pre-mix of raw materials group will be necesnry, and it should Include: Iii 
one complete Easy-Froth Multi Unit of closing box and extraction, (Ill om, deposit for pure 
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polyol with heat exchanger, (iii) two discharge pumps, (iv) one pressurizing group with 
nitrogen for the cyclopontane tanks, and M one group of two ventil•tors end tubing for 
20/40 ,pare parts for the Easy-froth cabin (20 spore partt with normal function and 40 in 
emergency, 10% LELl. 

i) Finally, assistance for the installation and start-up will include assistance In assembly and 
start-up, a training manual, supervision and control of the Installation durlne tha start-up by • 
securltY expert technician, and a tachnician for the supervision of the safeties (period 
estimated et one weekl. 

PROJECT IMPLEMENTATION 

14, Project Implementation, Including product line redesign and testing, rearrengement of 
assembly lines, installation of equipment for foam injection and refrlgerent circuit instaliatlt>n, and 
teclll'\Qlogy transfer, will take place ovor a period of 30 months. The project implementation 
schedule Is included In Annex 3. 

JUSTIFICATION FOR SELECTION OE AL TERNAT!VE TECHNOLOGY 

15. The two options for replacement of CFC-12 as a refrigerant are HFC-134a and 
hydrocarbons. HFC-134a has been selected for replacement of the CFC-12 refrigerant In domestic 
refrigerator• because it is presently accepted worldwide, and Its technology has boen thoroughly 
developed and introduced commercially in many developed countries. There ere numerous suppliers 
of ges, oils, and components of the circuit, and it appears to be a vialbe solution In other s1.1bs&otors· 
such as commercial refrigeration end the automotive Industry. Thete ar~ cert•ln doubts eonoamlng 
its GWP, but there ers no nearby dates for its llmltatlon. The option of using hydrocarbons as 
refrigerant• has been developed in Garmany and units are being manufactured for lsobutane. It may 
appear to be e promising technology, but FRIBE believes its development has not been completed, 
ond obt3ining the ildoquste components for Its operation 1$ not easy. 

16. ln the case of foaming technologies, there are presently three replacements for Insulation In 
domestic refrigerators: ll water/HCFC• 141 b; Ii) water/HCFC-22 and -142b blend or HFC-134a and • 
162a bland; end iii) cyclopentene. The first solution Is an aqueous iolution whose technology is 
similar to the one used now, but it Is a transitional substance because HCFC-141 bis a transition 
substence, and as such Is controlled bv the Montreal Protocol, and the government policy is to 
support projects with definite solutions that are feasible. The second solutlon uses blends of 
foaming gases, requires totally new equipment, and its start-up is difficult and troubleeome. The 
third solution, the one proposed in this pr,;,Ject, Is cyolopentane tachnoto0v, which has beim 
suooessfully Introduced In Europeen countries, especially In Germany. The installation of 
cycloptntane requires special considerations for safety problems due to Its flammability, but there Is 
consfderable experience in Argentina in the handling and storage of hydrocarbons, since Argentina 
has e eonslderebla production of hydrocarbons, used as fuel, including automobiles. 

17. Cyclopentane Is available In the market at a cost approximately 50% of HCFC• 141 b. In 
addition, there is experience in the c<>untrv In operating high-pressure machines for foaming. The 
supplier of the high-pressure equipment will guatantee the proper technology transfer of , 
cyclopentane to FFOBE, S.A. (offering an •operational Safety Statement'!. as well as the global 
guarantee on the safety of Installation by sending safety experts who will audit the Installation. The 
safety aspects and the Involved risks will be analywd per tha recommendations of the World Bank in 
Its implementntlon of tho proposed inotall•tluns. Cyolopamene technology, with a OOP ~ O, Is the 
most efficient In relation to its function as an environmentally neutral agent and in ralatlon to the 
operating CO$ts, although It presents • challenge in terms of oconomic, technical, and heelth and 
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sefew efforts, it Is compatible with the HIPS. 

18. The proposed project therefore alms to Implement e definite solution using a non• 
fluorocarbonated substance, end ensure the possibility of external competitiveness, taking Into 
eceount that there are markets thet only eccept cyclopantane a• technology. 

eRQJECT TOTAL CAPITAL AND INCREMENTAL COSTS 

19. The total estimated project cost is US$ 1. 79 million, of which incremental capital costs me 
USf 1. 1 8 million. Costs include equipment costs, technical enlstance, training, field teats, end 
internetionet experts. All costs specific to supply and instelletlon of naw technot09y, end which 
would otherwise not be Incurred If the existing fabrication llne could continue to be used, ere 
coneidered lnc1emen1al capital coats. The total capital cost was calcul11ted based on current 
information, including OMS 0taly) foaming system. Additional coctc may occur from e need to 
remodel the plant after determinations by safety experts (from the equipment suppliflr and the 
external consultant that will monitor the Implementation of the project). 

PROJECT COST SUMMARY 

REFRIGERATION SYSTEM 

Equipment USt 71,000 

Tests and Prototypes 33,700 

International Expert, ,raining and 
Technical Assistance 27,000 

SUBTOTAL 131,700 

FOAM SYSTEM 

Equipment 760,000 

Tests and Prototypea 30,000 

External Consultants 106,490 

SUBTOTAL 896,490 

REFRIGERATION AND FOAM 1,027,190 

CONTINGENCY (15%1 154,078 

TOTAL 1,181,268 

NOTE: Includes lnsurence and Freight 
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jNCREMENTAL OPERATING COSTS 

20. The units produce,;! after the conversion will be more e><pensive (by approximately $12.5). 
The Incremental operating costs include the additional costs of raw materials, and the cost of the 
more eKpensive compressors necessary to handle the HFC-1 34a refrigerant. The calculation was 
made taking into consideration "production rato of 64,000 units. 

INCREMENTAL OPERATING COST SUMMARY 

Cost Due to Changeover to HFC-134a Refrigerant $6.5 

Cost for Foam 6.97 

Total Cost per Unit 12.47 

TOTAL INCREMENTAL COST $673,380 

NPV i 10% discounted! $606,042 

21 . Annex 2 contains a complete breakdown of the incremental cost calculation. The 
Incremental operating costs estimate is based on input prioes which will be re-evaluated and 
additionol quotations sought. The re-evaluation will also be subject to the res.ulls of tht final 
product end protoype tests. The Go11ernment of Argentina has requested the project to be 
submitted with operating incremental cost as calculated, subject to re-evaluation once tests and 
protoypes are completed, It is noted that all approved Incremental costs In Montreal Protocol 
projects funded through the World Bank Implementation operations will be disbursed only against 
against actual expenditures end that these will have to be verlf!able In strict accordance with World 
Bank disbursement policies. 

PBQPQSED AIE GRANT 

22. The proposed OTF grent reciuest of US$ 1, 787,31 O is based on 100% Argentinean 
ownership of FRIBE, S,A,. covers the incremental capital costs for one year, and Includes a 15% 
contingency over capital costs. Total project Incremental capital end Incremental operating cost, for 
the Frlbe S.A. project In Buenos Aires are $1,787,310. 

23. Ttle unit abatement cost calculation is shown below. The annualized capital cost is 
US$5.20/kg ODP. The annualized total cost is US$ 21.58/kg OOP. 

Al CAPITAL COST: 

Bl BECURRENT INCR~MeNTAL COSTS: 

Ci CAPITAL RECOVERY FACTOR: 

DJ ODS CONSUMPTION: 

UNJT Ai!ATMENT COST tUAC!: 

US$ 1,181,268 

US$ 606.042 

0.16276 

37,000 Kg 

UAC • Capital Costs (Ax Cl/D = (US$/kg. OOP/year) ~ $5.29 
UAC - Total Cos1s (Ax C + B)/D ,. (US$/kg, OOP/year) c $21.68 

7 
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ANNEX 1: FRIBE. S.A. - PROJECT COST ESTIMATE 

COST BREAKDOWN 

Deacrlptlon Otv, Unit Cost 
USt 

I. REFAIGERA TION SYSTEM 

81 lillYlt!OJi!ll 

1· Galileo charge unit tor HFC134a (see 
proforma COMP/EST 9870) 

Olglfill 8150F1 1 36,980 

Display In Spanish 1 439 

Refrigerant decant pump RPI 1 7,852 

2- Shipping encl Insurance 1 3,000 

3- Adaptation of existing Ga111eo vacuum pumps 8 300 

4. Leak detectors (Yokogawa Model H25•C, ' 4 4,833 
proforma 10/8/94) 

5- Shipping and insurance 1 1,000 

Subtotal 

B. Research and P•vetoomem 

6- Thermodynamic teats at INTI Laooretorles, 
according to anneKed budget 

2 simultaneous equipment tests ($2,9001 10 145 
end 5 r&trlgaretor modals tests 

7. Field test costs, manufacturing of prototypes 50 300 

8• Samples to SICOM (Brazill per test 10 300 

9- Shipping 1 1,200 

Subtotal 

i:;. ln!~O§tl!!O@I EXQ&(t, Tr§ioiog & T~ghol®I 
Assist11n1,e • 

12- International Expert to 6&slst in HFC·134a 1 15,000 
Conversion from implementation to start-up. 

8 

Total Coat 
US$ 

36,980 

439 

7,852 

3,000 

2,400 

19,332 

1,000 

71,000 

14,500 

15,000 

3,000 

1,200 

33,700 

15,000 

~\' 
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Description Oty. Unit Coit Total Cost 
US$ US$ 

13· Training of Fribe perso11nel during 7,000 7,000 
Implementation and start-up. 

13· Start-up of Galileo and A'Or11mkow 
equipment {eatlmetes including lodging, food, 
and trip expenses) 

GalUoo technician for 1 week 1 5,000 5,000 

Subtotal 27,000 

Subtotal Refrigeration IA,B, and Cl 131,700 

II, POLYURETHANE FOAMING SYSTEM 

6, e2!1-!Yre!bll!ll! fo!llll!D!I !il!J!tem 

1- Cyolopentane supply system lfro111 barrel&! 

2· Intermediate tenk 

3· Premixing system 

,4., Cabinet foaming machine with mixing head 

5. Door foaming machine with mhdng head 

Subtotal 383,000 

a. Preheating oven 2 20,000 40,000 

7• Rebuilding foam fixtvres for cabinet$ 9 3,000 27,000 

8- RebUlldlng fixtures for door• 15 2,000 30,000 

9- Rebuilding foam plugs 9 1,000 9,000 
j 
i 

10- Ventilation and extrac:tlon sy$1em for 1 66,000 66,000 
(, I 

lnttallatlon of cabinet foaming 

11· Ventilation end extraction system for 1 20.000 20,000 
Installation and door foaming 

12- Set of sensors end safeties tor lnstellatlons 1 90,000 90,000 
of cabinet and door foami119 equipment 

13· Aasistance for in&tallatlon and &tait-up 1 60,000 eo,ooo 

14- Shipping and Insurance (!$ %1 36,000 

Subtotal 377,000 

9 
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Detcrlptlon 

II, Research end Development 

1· Tests for foam lnjecdon PU• 16 
prototypes of each 01 the 5 models 

2- Shipping costs 

3· Thermodynamic tests et INTI 
Laboratoriet (according to annexed budget) 

2 almultaneou• equipment tean { neoo; and 
5 refrigerator models 

4• Personnel ttalnlng - Will be 
provided by technicians from tho equipment 
supplier 

Subtotal 

c. External Consultants 

5• Engineering study • setting lay• 
out, area claulflcatlon, set-up of •afety 
systems, municipal approval, modifications 
to th& plant, supervlsk>n end control of work, 
according to budget 

Subtotal Foams IA,8, and C) 

TOTAL COST OF THI! PROJECT 

CONTINGENCIES 115%) 

TOTAL CAPITAL COST 

514 2820068 NIJJ 20, 1994 12:47AM ij233 P.11 

75 

1 

10 

Unit Cost 
US$ 

100 

8,000 

145 

0 

Tote! Co•t 
US$ 

7,500 

8,000 

14,500 

0 

30,000 

106,490 , 

895,490 

1,027,190 

154,078 

1,181,269 

Note: The total cost was estimated ba&ed on current Information, and it cloes not include the 
additional costs that could occur after determinations from the safety exports, from the equipment 
suppller as well as the external consultants that will monitor the progreu of the project. 

10 
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The proposals of the companies listed below are available in the CQmprehenslve World Bank 
project files: 

A'Gremkow (Denmark) 
Galileo Utelyl 
CEMA (Argentina) 

CEMA has provided documentation oartlflcotes that Justify the renovation of one of the Leybold 
Heraeus chargers thet presently exist in the plont (Also avalleble In the World Bank Fribe project 
file). 

Considering the confidence th1t Frlbe has in Ga111eo equipment, end that presently there Is 
Galileo equipment that needs to be adapted t<> R- 134a, Fribe has tentative!'{ accepted the Galiloo 
proposal. 

NOTE: FRIBE Is continuing dlscusalc,ns of the quotes In an effort to negotiate better price,. 

2. LEAK DETECTORS FOR B·J34a 

The proposal$ from the companies offering their equipment is eveilable in tha World Bank Frlbe 
pro]ect flle. 

Yokogawa tJspen, Imported from the USA} 
Leybold•lnflcon (Germany) 

The Yokogawe equipment has been selected, due to Its reliability and lower price. 

3. EVACUATION EQUIPMENT AND HELIUM CHARGING 

The &pJ>roval of this Item is in the control of the experts from the funding authority. However, 
the criteria to propose the epproval is to extend the recovery of helium gases during the contr<>I 
operatloo. The proposal from A'Gremkow is In the World 8enk Fribe project Illes. 

11 
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4, INTERNATIONAL EXPERT AND TRA!NfNO 

The cost of the internetiOnal refrigeration 8Xf)&rt hos been reduced by $5000 on the assumption 
of reduced international travel oxpen$es due to Implementation of the two Fribe projects 
simultaneously. Training will be done in conjunction with technicians of Galileo, CEMA. SICOM­
TECUMSEH and other peru: suppliers. 

5. LABORATORY THERMODYNAMIC TESTS 

The INTI proposal is available In the World Bank FRIBE project file. 

6. POLYURETHANE FOAMS EQUIPMENT 

Proposals from the main equipment vendors ore aveilable at the World Bank In the Bank's projeot 
files. TM complete proposals ere available for: 

Canon.Crlos lltfllvl 
Henneck& (Baver Germany) 
OMS !Italy) 

The company Perros (Italy} did not complete the modifications requested by the aafeiy expert• 
from the World Bank during their visit In Auguot to Argentina, by tht! due date for presentation 
of thle project. • 

FRIBE S,A. Buenos Aires wm probably choose tile offer from HenMeke. (Genmany) because It 
appears that the company can provide the bast toehnical asslstence In the country after the 
entry to production, through the group Bayer, who Is a major supplier of polyurethane 
components. 

Capital cost estimates provided ar~ based on the data provided by OMS. 

Z, EXTERNAL CONSULTANTS 

Propoaals from th• following !Irmo ere available in the World Bank's project flies: 

Eapacios VerdBS y Labranzas, S,A. 
Dow Chemical 

The quote offered by Dow Chemical has been used for aalcutatlng the capital costs of the 
project, and was the lowest coat option offered to FRISE S.A. Buenos Aires S.A. The refiebllity 
of the company is prized at FRIBE $,A. Buenos Aires and will faclllate th& exewtlon of the 
project. Dow, In effect. will be contracted as an external partner for transfer of technology. 

12 
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ANNEX 2: BREAKDOWN OF RECURRING INCREMENTAL COSTS 

INCREMENTAL COST CALCULATION FOR FOAM-TYPE REFRIGERATOR 

Price of formulation of PV &yctem based on CFC-11-50% reduced. 

PRODUCT WEIGHTED PART US$/KG 

Polyol 100 2.20 
CFC-11 17 2.45 
Isocyanate 150 2.20 

Price per kg of foam: US$2.20/kg 

•Part: According to system u,e documents. 
• •Prices: Polvol-lsoc-CFC-11 according to purchase ordere& enclosed. 

OBSERVATION 

Actual molded den&lty: 34Kg/m3 

Kgs. per refrigerator: 7 Kg. (cabinet + door} 
Price ol formulation for PU system based on cyclopentane: US$2.88 (see Attachment A, DOW 
Chemlcal offer). 

INCREMENTAL COST jACl 

CFC 60% reduced refrigerator "' 7 Kg, 
Cyclopentene refrigerator • 7,77 Kg. !molded density 38Kg/m3 for dimensional stability) 

AC = 7.77 x 2.88 • 7,70 x 2.20 ~ US$ 6.97 

13 
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TOTAL INCREMENTAL COST 

AC • AC1 + AC2 + AC3 • US$ 6.6 per iroozer 

INCREMENTAL COST CALCULATION (AC) FOR REFRIGERANT-TYPE FREEZER 

Compressor for A-134a refrigerant (see Sicom off6r in Attachment Cl 
AC1 = 30.47 • 34.08 "' US$ 2.38 

Refrigerant gas R-134a (soo DuPont offer In Attachment BJ 
Charge In rofrlgeretor ~ 180 gm 
AC2 • 0.180 Kg x US$15,60/Kg • 0,180 >< US$3.60/Kg a US$ 2,111 

Chengf8 to caplllary and molecular filter 
AC3 • US$ 1 (estimate which WIii be reviewed!. This oost per unit takes into account the oaplhry, 
the filter, and some small heat exehanger ehanges - evaporator and conden,er. The need for the 
latter will be re•evalueted wlth the review of the oatimate. 

14 
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ABQENTINA • FRIBE <BUENOS AIRES) 

DQINQLOGX 

The cho!c:o of cyclopeatano was made mer a. consideration of other technologies. It is a well 
proven and has the best illSUlation efflclency of tho tcro ODP, long tcnn, options now 1.vailable, 
It is a technology which is still _improving as the clicmical 111pplier1 eoiulmle development. 

MYXBQNMENTALJS$W;S 

Cyclopentane ha.a zero ODP and a veiy low GWP &11.d thus constitutes a l011& term solution. 

The enterprue should consider how lt will comply with any voe rcsulatiollt wbi,h apply. 

The main iswe relates to the safety handllns ofhishly ihmmable oyclopentane. The eirterprise 
has r=eived t. speclfic:atlon / quota.tlon from an Cll.perienccd aupplier or aultabte equipment who 
will abo give a signed 1111dertaldng • operational safety mtement • and safety ttalning to staff. 

PRQntCT COSTS 

Tho purcba.9e of lUI\V injection equiprl211nt is justiiiod since tho cwrent low pressure. machines 
• would i10t ~ sult.ble for m.odificaiion. The other ltew ln.cludms ventil&tlon devices lltO also· 

necouary. • • · . • • 

Theo~ cost calculatlon It bulcally sound and any reservation which I have will be mnoved 
when act\lal costs are taken into a<:<.ount. • 

The cost eff'cetivmcss l$ comparatively poor • high capital and operating costs $pread over 11. low 
CPC rcplaoement tonnage. 

TJJ'dli'&WI 

The diueframe is rcuonable. 

RECOMMENDATION 

Appioved, 

16/11/94 
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Country of orig!MOENTINA 

l?roj ect ti tJ.e, E.Hmlnatlon of ODS In the production of aome$llc refrigerators In the Fl'tlBE, 
S.A. plant located In Buenos Aires 

Sector/ sub-.sector Dome5tlc refrigeration 
Relationship to country p~lltt6ank) 

Note This review addresses only tne refr1gerant conversion part 
does not addre$s the pert related to the foam blowing agent 

Technology 
In thli. project HFC-13'1a iG selected as the ,ubstitute refrigerant for CFC-12. In domestic 
,..frlgeratlon HFC.134a technology Is II proven and accaptable {nontranGlticnaO technology to 
reduce OFC-121:0nsumptlon. • . . 
Tha company FRIBE S.A. dQOS not have a fcinnal te<1hnology transfer partner. However, the 
company intends to develop the HFC·134a techno!Qgy with a$$latanc11 from c:ompr11UOr, 
refl'ig11rant and equipment suppllars. Furthemiore, prO\/llllons for external 1upport are prannt. 
Due to these facts, a SUCQe.SSful project Implementation Cl11n be expected. 
Other technologies than HFC-134a were con$ldered (hydrocarbons) but wett not selec:tad 
beoa1.1se of the lack of commercially awilable compres$ors and tho development state, From the 
zero ODP technologies HFC-134a bone of the most cost effoctlve solutlon$, 

Environmental impact . 
HFC-134a has an OOP of zero and a GWP of 0.27. For domestic refrigeration a OWP of this 
magnitude Is negligible. 

Pro:, ect costs 
lnoremental lnvntmencs: 

The hellum 1M1C1Jation and charge system la not a nllCMSity and must be eliminated (only the 
hilllum leak dete,;:tors wer• eliminated after the first rfllllew) 
The rest of the equipment reque1ted la -ntlal for the converaion proous and COtlta aM 
reasonable. • 

• Costs of training, testing and llldernal support are reasonable. 
Incremental operational costs; • 

Operational cost• are claimed for ona y411ar, 
Operational costs are claimed for 54000 unitl which la the actual production, 
The price of HFC-134a Is high (15.13 USO) but 1$ based on demonstrated quotations. 
Charge reduction from CFC·12 to HFC-134a Is not taken into account. 
USO 1 estimate for capillary I filter I heat exohanger modlfioations might be too high. This Item 
muat be ,_valuated art.er project implementation as i• lndloat&d in the project prcPQsel. 

Th• UAC valye, calculated for the refrigeration part lleparately, amO\lntl to 33 USD/kg/y whi® Is 
. reasonably high oompared to other projects. 

Implementation t1met:rame Reasonable 

Relevance and adequacy of information provided 
The project description, together with comments of the World Sank offiears, provided suffiokitnt 
information for a Judgme.nt, • 

Recommendations Approval provided 1h11 helium equipment I$ eliminated. 

Januen M.J.P.,OORG MM336, Eindhoven, The N!!therlands, 4-November-1g94 

C~TEJcr\Wl!WlGl!NT.i.DOC 
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Buenos Aires, 08 d• A9o;to do 1994 

Srcs., 
Frix S,A, 
Av. Cllielana y Ccrrlt.(' 
(1766) Tablada 

. 
Atr..: Ina, A, 1'avn,·o-.i 

ltcf,; l'rerlq fQt•J!llhcl6n •i•t•mu PU I,n•ndu sn si•I• ncn\anq 

A continunei011 le detallamos lo, 11ro.!lc,s do uua l'ormulacl6n do cido pllltllll10 1es,vn dlltos 
obWnidos por difilrei1to1 Qraanismos: . • 

J>RQUUCJO 

l'ollol 
C. Pont.t1110 
l;~onatG 

100 
12 
144 

2.90 
2.72 
2.90 

rrsriq 1)0!' Kg CIUUl)Jft • 1,88 US/kc / 

•Partes: sea1'111 l1ojn de u.so de 11uestro ~iat•m• PSD l 72.01 (adjunta) 
*'l'recio¥: • Poiiol • lsc,t,ianato s~s,111 e.stimaclon dada Jlor la Co111paBla. 

• Cicio l'ont11110: pA11. l O l'rotoc\Jlo de Monu-eal Juu'94 (adj unto) 
_(2.25 US/k11 !'ob+ o. JS U$/l<a fltto + !3%11t1cio11alizacion) 

Ql1S&RYAC:IQN1 

Dooen10111¢nlideror q_ue 11or rato>nec do tllUlhiUd~d din1onsio11ol, la <len,idad nioidtada •~uni do 34 
K,:lm3 so incronienta a ,18 l<{;/1u3. l'or lo taW> la cnntk'.ad do Kgs jlOr lioladera se inc™ntntll en 
111\ 11%, 

Ejo.: heladora CFC SC,, 
heladol'a C. Pent, uo 

X'rceio lulth S,6 kl:lhela 'era x 2.66 U$/l1g • lG.12 OS 

Eu rol~ci6n ~\ UCl'C 14 fo, ol i:,roci<, qvo h<»110s rudbirio de l!!f t\toohom •• ti<> J.2S \J$/lc11 ~ono y 
no1e a lo que hay quo •mnrlo ~l t'Ocarj;~ umice!nrio J~ 7.S '¼ y In «1ad!stica dol 10%. 
La poriciim NAOI es• 2' 0) 40 510 

.. 
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THE MONTREAL PROTOCOL 
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER 

PROJECT COVER SHEET 

COUNTRY: Argentina 

PROJECT NAME: f!llmlnetion of CFC In the domesde refrigeretor manufacturing 
plant of McLEAN In Argentina. 

SECTORS COVERED: Domestic refrigeration 

ODS CONSUMPTION IN 
AFFECTED SECTORS: 762 tons 119921 

PROJECT IMPACT: Phase out of 74 tans of ODS, 

PROJECT DURATION: 2 years 

PROJECT ECONOMIC LIFE: 10 11e11rs 

TOTAL PROJECT COST: Total capital gost; US$ 1,116,090 
lncrementel operating costs: US$ 1,291,000 

INTERMEDIARY FEE: US$ 33,480 (based on 3% Incremental capital coat) 

PROPOSED oos GRANT: US$ 2,440,670 lincrementel operating cast share to be 
considered In one yearl 

UNIT ABATEMENT COST: Annuallzod capital cost: US$ 2.6/kg OOP 
Annual incremental cast: US♦ 19.9/kg ODP 

IMPLEMENTING AGENCY: World Bank 

COORDINATING NAT. AGENCIES: Ozono Program Office/ National Institute of Industrial 
Technology 

BENEFICIARY ENTERPRISE.: McLEAN, S,A,I.C.I.A. 
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!"BQJECT SUMMARY 

1. ihls program will eliminate the use of CFCs in the manufacturing of domestic refrigerator& st 
the McLEAN S.A.I.C.I.A. plant, located in Haedo, Buenos Aires, Republic of Argentina. The CFC-11 
used as loaming agent in the production of insulating foams will be replaced with cyclopeotane, and 
the CFC-12 used in the refrigeration circuit will be replaced with HFC-134a. It is antielpeted that 20 
tons of CFC-12 and 54 tons of CFC-11 wlll be eliminated per year 174 tons of ODS!. The funds 
required will be used to retrofit the production lines, the start-up and tests of tha new models, the 
training of personnel, and the incremental oparnting costs resulting from the retrofit for a period of 1 
year. 

GENERAL BACKGROUND 

2, The Country Program of the Republic of Argentina for 1ha protecllon of the atone layer w11s 
presented ancl approved during tlie XII meeting of the Executive Committee (!f the Multllateral Fund 
of the Montreal Protocol. Thi& Country Program reflects the objectives of the Government and 
Industry to reduce the consumption of substences that deplete the ozone layer. The Progrem 
foresoes the total elimination of ODS for the year 2006, before the dat& established by the Montreal 
Protocol end its amendment&. ihe reasons for this policy aro the erwlronmental impact of this 
decision and the restrictions that the global agreement will Impose on the industrial product that 
contains 00$ In Its production. Argentina hos con$umed In 1992, the base year for the Country 
Program, 1,338 tons or CFC-11 and 2,408 tons of CFC-12, Due to the growth In the sectors, we 
estimate that consumption has Increased by 7% during 1993, and wlll lnc:rease an additional 6% 
during 1994, Both substances are produced domestically 1660 tons of CFC-11 and 772 of CFC-
12), and are also lmponed (1 ,048 tons of CFC-11 and 1,990 of CFC-12). 

PROJECT OBJECTIVE 

3. The objective of the project is the fast and complete elimination of the use of 
chlorofluoroearbonated compounds In the manufacturing of domestic refrigerators in the McLEAN 
S.A.!.C.I.A, plant, located in the Buenos Aires Proslnoo of the Republic of Argentina. CFC-11 used 
as a foaming agent in tM production of polyurethane foams used in thermal Insulation wlll be 
replaced by oyclopentane, and CFC,12 used as a refrigerant will be replaced by HFC·134a in the 
domestic refrigerators. 

SECTOR SACKGROUND 

4. In 1992, 1441 tons of CFC-12 and 333 tons of HCFC•22 were consumed In the 
refrigeration sector in Argentina, in refrigeration circuit applications. This sector is the largest 
consumer of ODS. In the refrigeration sector, 440 tons of CFC· 12 were cOn$umed in the domestic 
sector, of which 190 tons are used In new equipment and 250 tons are used tor servicing 
operations. With respect to the commercial refrigeration sector, the consumption is 668 tons of 
CFC-12 (68 tons for new equipment and 600 tons for servicing operations) end 333 tons of HCFC-
22. Refrigerated transport end fleets consume 333 tons of CFC· 12. 

5. With respect to the foams sector, 1n 1992 the sector consumed a totai of 1275 tons of 
CFC, 11 and 209 tons of CFC·\ 2 (second largest consumer), ol which 322 tons of CFC-11 were 
consumed in the production of insulating foams for domestic refrigerators, and 21 tons for 
commercial refrigerators. The production of domestic refrigerators in 1992, as lndlc•ted in the 
Country Program, totalled '761,000 unio. This number grew by 7% In 1993, and there is an 
estimated growth rate of 6% for the present year. 

2 
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6. The domestic sector, which produces refrigerators and freezers, Is composed of more than 
22 enterprises. 7 of which control $ppro1dmatetv 72% of tho market. or the,;;e 7 enterprlstJs.- 2 aro 
of foreign capital end the other 6 are 100% notional cepitel, The principal Industries have 9Kpreseed 
the will to Immediately replace the CFCs. Some of them alr&ady use the reduced-CFC foaming 
proee!lll, 

7. Some of the CFCs are produced locally and some ere Imported. With respect to 
comprffsor•. the local industry provides 30% of the market end the remaining 70% Is imported 
moady from Brazil. The establishment Qf MERCOSUR (common market of the southern cone 
countrl&S) is leading to greater Integration with Brazil, resulting In the Import of some components 
from Brazll. 

8. An unrestricted demand of CFCs In th• domtstlc refrigeration sector would result In 
estimated consumption of 1170 tont bY the year 2000. Tho atrategv of the Argentinian 
gov&rnment for the phese-out of ODS consumption is dearly Ht forth In the Country Program, 
which considers the dom$$1lC refrigeration asctor to be a priority, The program for reduction ell(! 
elimlnatlon of consumption In the domesdc refrigeration sector estabNshH the achadule for the 
reduction In consumption of CFCs to b&gln after 1995 for foam applicetlona, after 1996 for 
refrigeration circuit epplioations, end reaching total alimlnatlon of consumption In the production of 
new units in the year 2000. The approval of this project by the Multilateral Fund will undoubtedly 
contribute to the lmplementlltlon of Iha planned strategy and the achlovemont of the obJectlvea of 
ODS ellmlnetlon, 

ENTERPRISE BACKGROUND 

9. Mac Lean S.A.I.C.I.A. Is one of the 7 enterprises mentioned In pare. 6 that play a significant 
role In the refrigeration se<:tor. The compeny hes recently lnetalled !-I completely a010rn11ted plant 
with th& lateat technology, edepted by lta own engineering department. The enterprise also 
produces other domestic products, wch as washing machines and dish washers. The 1ueaont 
oompany eltuation Is as follows: 

Annual ODS oonsumptlom 

Installed capacity; 

Actual production: 

Sector participation: 

Product market: 

Ortgin Qt technology: 

Enterprise ownership: 

74 tons 

250,000 units 

110,000 units 

13% 

iocal and foreign: B<>llvia, Peraguay and Uruguay 

Pert of the technology was dovole>ped locally and adapted to 
the ptent. The impol't$d teohnolo11v la from Filgo Otaly), Crloi; 
Cannon (ltalyl, Olma (Swiuerlandl, Gema (Switzerland!, and 
Durr !Germany). 

100% Argentinean 

3 
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PROJECT PESCRiPTiQN 

1 0. This project Is designed to convert the exl$tlng CFC-11 technology with cyclopentane for 
foaming appDcatlons, to convert the CFC-12 refrigeration circuit to HFC-13411, and to eliminate 
methylene chloride as a cleaning agent. The development of these technologies and the personnel 
training necessary to operate the new teohnologiee has been programmed over a 24 month period of 
time. The IIOtGfprlse hes already Initiated the procurement end inetellatlon of equipment for the 
foams Hction, teldn9 into account the need for conversion. 

1 1 . The utllii:ation of HFC-13411 require• the redesign of all producte to accommodate th& 
frigorlflo alrouits according to the thermodynamic: conditions of the new refrigerant, and keeping the 
seme en«rgy efficiency es with the CFC•12 ayatem. It is also neceesary to modify eystems for 
dehydration, charging, and refrigerant leak detection, to renovate any other equipment affected by 
this procett, end address a&&oclated ltaues related to training of personnel. An HFC-1348 recovery 
Installation Is also part of the design of tho project. The luk detectara must be replaced because 
the pre,ent ones are sensitive to chlorine molecules. Included alao 111 e oonverslon of the vacuum 
pumps. The refrigeration circuit has to be optimized to use HFC-1 S4a through testing of new 
compressors, dehydrating filters, and new ceplllarlas due to the lower flow of refrigerant at e low 
temperature. The Increased tendency for laakago with HFC-1 S4a requlroe the Incorporation of 
helium datectora to serve an Initial leak detaotion function prevlooe to the realization of a vacuum 111 
the units. All the refrigerator models mutt be tested according to the IRAM 2120, Parts 1 to 4, 
national standards. 

12, Included In this project are: il machinery for charging operations; Ill lidjuetmont and redesign 
of the n,frlger11tlon circuit; ill) perllonnal training In the new technologies; M trials and te,ts; v) 
laboratory equipment adequate for the new refrigerator&. Annex 1, Section II detaUs the 
refrigeration system equipment Included for Incremental coat funding. 

1 3. The replacement of CFC· 11 with cyclopentane requires the ohenge in low•pre11ure 
polyurethane injection systems for high-pressure &Ylltems, end tnoludet storage and mixing facllltlea 
that are adapted to the explosive conditions of cyclopentane as detailed below: II a tank for the 
bulk reception of cyolopentene that complies with the safety requirements corresponding to 
combustible liquids: II) e cvotopentano detection Installation with sufficient sensors that are located 
in storage areas as well as work areas; fill pre-ml>< equipment for cyclopantane with polyol adapted 
for the use of flammable and explo,lve substoncea; Iv) change of the low-pressure injectors for high• 
pressure injectors eble to handle cyclopentene, and whloh eliminate the need for methylene chloride; 
\I) ln]ec,tlan heed with a nitrogen sweeping 11alva which wlll be housed Inside a ohamber lnatallad 
with appropriate ventilation for normal operation 11$ well as an emergency ventilation system; vi) ell 
machinery and Installations shall be explosion proof and grounded; vii) safety t110hnlciena will study 
the requirements for the Installations before execution of the project end will audit the conlltl'Uotion 
end the etart•up; viii) training CQUrsas for all personnel involved; Ix) the beneficlery wlll negotiate e 
comprehensive technology partnering agreement In order to ensure $1)proprlate technology transfer 
and assign responsibility for the overall safety of the Installation. Annex 1, Section I details the 
foaming eqlpmant lndluced for Incremental cost funding. 

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY 

14. In the case of loaming technologies, there are presently three replacement& for insulation in 
domestic refrigaretom i) weter/HCFC-141b; iii weter/HCFC-22 end-142b blend or HFC-134e and• 
152a blend; and IHI cvciopentane. The first solution is an aqueous solution whote tochnologv is 
slmllar to the one used f\OW, but it Is e trtinsltionai substance because HCFC·141b is a transition 
substance, and as such Is controlled by the Montreal Protocol, and the gavernmont poll4:Y Is to 

4 
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s1,1pport projects with definite solutions that are foasible. The second solution uses blends of 
foaming gases, requires totally new equipment, and its stert-1,1p I• difficult and troublesome. The 
third solution, the one proposed in this project, is cyclopentane technology, which hes been 
successfully Introduced in European countries, especlelly in Germany. The Installation of 
cyclopentane requires special considerations for safety problems due 19 its flammability, but there Is 
con•lderabte experience in Argentina tn the handllng and storage of hydrocarbons, since Argentina 
has e considerable production of hydrocarbons, used as fuel, Including automobiles, Thie substance 
is avei111ble in the market at a cost approxlmatelv 50% of HCFC·141b. In addition, there Is 
experience in the country in operating high-pressure machines for foaming. The supplier ol the high• 
pressure equipment will guarantee the proper technology transfer of cyclopentane to McLean 
(offering an •operational Safety Statement•). as well as the global guar11ntee on the safety of 
Installation by sending safety experts who will audit the Installation. The safety aspects and the 
involved risks wlll be analyzed by the World Bank experts. 

15. The company's choice of cyelopantane technology provider was based on quotas received 
from Hennecke, OMS, Ela•togran, Perros, end Cannon. Coples of complete quotes are available ln 
the World Bank's project flies. The "foam, plant" equipment cost br11ekdown is summarized ln tho 
first page of Ann•x 1 which details project cons. 

16. There are two options for replecement of CFC•12 n a refrigerant: HFC-13411 and 
hydrocarbons. HFC-134a has been selected for replacement of the CFC· 12 refrigerant in domostlc 
rafrigenstors because lt Is presently accepted worldwide, and its technology ha$ been developed 
tho1oughly and has been introduced commercially in many developed countries. There are numerous 
suppliers of gas, oils, and components of the circuit, and it appears to be a unique solution In other • 
subsectors such as commercial refrlgeratlon and tho a1,1tomotive industry. There are certain doubts 
concerning its GWP, but there are no n&erby dates for Its limltattcn. '!'he option cf using 
hydrocerbons as refriQeranta have bean developed by Germany end units are being manufactured for 
lscbutane. It may appear to be a promising tochnology, but its davalopment has not been 
completed, and obtaining tha adequate compononts for Its operation is not easy. McLEAN does not 
have a formal technology transfer agreement With any Industrialized country domestic refrigeration 
company. However, the proposed project Includes the services of an lnternatlonel axpert to guide 
the company In the HFC-134a conversion process lRofor to Annex 1 l. 

PROJECT TOTAL CAPITAL ANO INCREMENTAL COSTS 

17. The total Investment necessary to cover the procurement ol the new equipment, 
installetionc, development and training costs, is detailed in Annex 1, Imported equipment prices 
have been quoted FOB, end then the Insurance cost, the shipping fee from the port of origin • 
Buenos Aires, and the internal shipping fee to the installation site have been Included, The foams 
system is of greater capacity than the currently functioning system. Therefore, the funding 
requested ior for this equipment have been adjusted in proportion to the Installed capacity of the 
plant. These costs could change if safety experts reviewing the technical doc~mentetion believe 
further changes are necessary to meet acoeptoble standards. An amount equal to 15% of the total 
budget Is Included to cover contingencies that may arisa due to the extensive and slgnlllcent 
changes to be Introduced. 
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EQUIPMENT US$ 

1, Foaming 689,000 

2, Refrigeration . 112,ioo 

3, International Expert & Technical Assistance 95,000 

4. Training 21,000 

5. Trial, and tests 53,500 

6. Conting,mc:le$ 1 5 % 145,590 

TOTAL 1,116,090 

INCREMENTAL OPERA TIN@ COSTS 

18. The incremental operating costs estimate is based on input prices which, as noted in para, 
20 below, are subject to re-evaluation. He8t exchanger modifications will also be subject to 
verification. The re-evaluation wlU also take Into consideration resulu of final produot and prototvpe 
tests. Th& Government of Argentina hH also requested the project to be submitted with operating 
costs as c11lculeted, but subject to re-evaluatiGn on the basis of Input price changes and fine! tests 
and prototypes. It Is also noted th11t ell approved Incremental costs in projects funded through 
World Bonk Montreal Protocol lmplemonatlon Gperations wlll bo disbursed only against actual 
expenditures and th&S& wlll have to be verifiable in strict accordance with World Bank disbursement 
guidelines. Attachment B Is a quotetlon verifying the prie<1 quotod for HFC-13411 by Ftio Industries 
Argentina& S.A. 

19. The allmlnation of CFC-11 a• a foaming agent In polyurethane foams results In the following 
changes in op&retlng costs: 

Actual Foem Composition: 
Weight K Unit: 6.578 Kg. 
loocyenote 67% 3.73 kg. US$ 2.11 
Polyol 21% 1.17 kg. US$ 2.11 
CFC-11 12% 0.669 kg. US$ 2,845 

Total 

USt 7.885 
US$ 2.473 
US$ 1.904 
US$ 12.262 

Compoeltlon replacing CFC-1 l for cyolopantane: 
Weight x Unitl 6. 7 Kg. 
Isocyanate 66,26% 3.77 kg. US$ 2.90 
Polyot 39% 2,62 kg. US$ 2.90 
Cyolopentaf'Hl 4.68% 0.669 kg. US$ 3.35 

Total 

US$ 10.93 
US$ 7.598 
US$ 1,038 
US$ 19.569 

20, The cost of isocyanate is quoted by DOW chemical end can be verified in Attachment A. 
Before project Implementation, new quotations will be requested ~nd, in the case of Isocyanate, 
tests will be conducted to apply the currently used isocyanate formulation in the new foaming 
operation. It is ac:knowledged that the fQam density Increase with the new technology In the order 
of 20.6% is not In line with other domestic refrigeration projects submitted by the Government of 
Argentina. 

6 
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Total eflmlnation ol CfC-11: 19.569 • 12.262 s US$ 7.307 

21. The elimlnetlon of CFC-12 involves the following changes in operating costs: 

Replacement cf CFC-12 compressor for HFC-134a compressor: 
Difference: US$3 

Replacement of CFC-12 for HFC-134a: 
Aotual everage charge: 170 grams 
CFC-12 0.170 kg x US$ 3.501kg = US$ 0,696 
HFC-134a 0.153 kg x US$ 161kg ~ US$ 2.45 
Difference: US$ 1.865 

Modifioetion molecular filter: 
Difference: USt 0.06 

Capillary modification: 
Difference: US$ 0.15 

Modification of heat exchangars: 
Difference: US$ 1, 10 

Total elimination CFC-12: 

Total per unit: 

US$ 5.605 

US$ 12.912 

Total per year (base 19,94): 12,912 x 110,000 s US$ 1,420,100 

NPVat 10%: US$ 1,291,000 

TOTAL COST OF THE PROJECT 

22. The total capltel costs plus the total operational costs (discounted) equal: 

23. 

1,116,090 + 1,291,000 c US$ 2,407,090 

The unit abatement CO$t of the project is equal to US$ 19.91kg. The detailed oosts are: 

al Capital cotts: US$ 1,116,090 
bl Capital recovery foctor, 10% per year, 10 year investment: US$ 0.16275 
ol Recurrent incremental oosu, 10% discount rate, 1 year: US$ 1,291,000 
d) ODS reduetion: 74 tons 

U.A.C. for capital costi: !AxBl/D • US$ 2,45 kg/year 
U.A.C. for total costs: (AxB+Cl/D c US$ 19.90 kg/year 

7 
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PROJECT flNANCiNG 

24. McLEAN requite, 11 grant from the Multilateral Fund of the Montreal Proroool equel to: 
US$ 2,407,075. 

EXECUTION PE JHE Pf!OJECI 

26. The World Bank, jointly with the National Institute of Industrial Technology wlh supervl•e the 
lmpJementatlon of the project. 

IMPLEMENTATION TIMETABLE 

see next page 

PROJECT IMPACT 

26. 
Thlll proJoc:t will effmlnato tho use of 74 tons of CFCs In the flrat yeer e>f Its lmplamantotlon. 

8 
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ANN!:X 1: CAPITAL COST BREAKDOWN 

DIISCIIIPTION TOTAL COST 

I. CYCLOPENTANE SYSTEM 
1. Implant! OMS Polyurethane Foaming System, Including: 425,000 

Cyclopentane tank 
Intermediate tank 
Premixing system 
Cabinet foaming maclllne with mixing head 

/ 
Door foaming machine with mixing head 

2. Preheating oven {21 40,000 

3. Rebuilding foam fixtures for cabinets (9l 27,000 

4, Rebulldlng foam flxturea for doors (15l 30,000 

5. RebuUdlng foam plugs {8) 8,000 

6. Ventllatlon and exhaust system for cabinet foaming 55,000 
installation 

7. Ventilation and exhaust system for door foaming installation 20,000 

8, Sensor and safety set for cabinet and door foaming 80,000 
insteltation 

9. Antistatic floor 3,000 

SUBTOTAL 689,000 

Note: Taking Into account that the machine being purchaaed has e capacity of 1000 units each 8,6 
hours and the current capacity is 270 units every a hours, the capital to request from the Fund was 
calculated using the followlng formula: 

12/11 • (Q2/O1lexp0,e 

wher11 l ~ Investment and Q - capacity, resulting in 

12 • 2.1911 

The formula employed in this calculation is widely used in the engineering community to estimate 
unknown Investment c:osts on the generally accepted assumption that Investments are not directly 
proportional to oapaeities. 

12 
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OES~IPTION TOTAL COST 

II. REFRIGERATION SYSTEM 
HFC-134a char1;ter 43,000 
Over-pressure pump 7,500 
AdJuttment of vacuum pumps 18 total) 1,800 
Helogtn detector !4 total) 11,700 
Vacuum and Charge unit for laboratory 17,000 
laboratory Instruments 10,000 

Insurance, transportation, shipping fee 10,000 

SUBTOTAL REFRIGERATION SYSTlaM 

13 
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ANNEX 2: TRAINING COST BREAKDOWN 

DESCRIPTION COST 

1. l'OAMS PLANT 
Tettlng and training on safety system (1 5,600 
technician from euppller, 2 weeks) 
Testing end training on lnJeotion machines, 9,500 
pre-mixing unit, and door drum {2 technicians 
from supplier, 2 weeks) 
Safety course for plant personnel 2,000 

SUBTOTAL FOAMS PLANT 17,000 

2. REFRIGERATION SYSTEM 
Toatlng and training on charger end recovery 4,000 
machine 11 teohnicien, 1 week! 

SUBTOTAL REFRIGERATION SYSTEM 4,000 

TECHNICAL ASSISTANCE: 
COST 8Ri:AKDOWN 

DESCRIPTION COSTS 

1, FOAMS PLANT 
1 . 1 Previous saf&ty study 26,000 
1.2 Assistance In auembly and start-up in 
plant !2 technicians, 2 weeks). Supervtslon 
and control of installation during nart-up by 
safety expert 11 technician, 1 week). li0,000 

2. REFRIGERATION SYSTEM 
2, 1 lntem•tlonal Expert to assist with HFC-
134e eonversion. 20,000 

SUBTOTAL 95,000 

14 
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TRIALS AND TESTS: 
COST BREAKDOWN 

DESCRIPTION COSTS 

1 . FOAMS PLANT 
Foam testing In 180 cab!neta 122 models) 18,000 

2, REFRIGERATION SYSTEM 
Costs of follow-up of Field T68t for 60 units 
charged with HFC-134a 3,600 

3. TRIALS ACCORDING TO IRAM STANDARD 
INTI Laboratories, 1 trial per model, 22 trials 31,900 

SUBTOTAL 153,500 

15 
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SUMMARY 

DESCRIPTION 

EQUIPMENT 

1· FOAMS 
2· REFRIGERATION 

SU8TOTAL 

INTERNATIONAL EXPERT 
& TECH. ASSISTANCE 

TRAINING 

1• FOAMS 
2· flEFRIOERA TION 

SUBTOTAL 

I TRIALS AND TESTS 

I TOTAL 

CONilNGENCIES 116%1 

TOTAL 

16 

US$ 

689,000 
112,100 

801,100 

95,000 

17,000 
4,000 

21,000 

63,600 

970,600 

145,590 

1,116,190 

NOV 19, 1994 7:49PM ~231 P.18 
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. : 
Country of or1gLt<RGENTINA 

I:' ro :l eo t t 1 t le, Ellminalion of CFC in the domestic l'llfrigera!or manufae!uring plant of 
McLEAN •• 

Sector/ sub-sector Domestic ref'rigeratlon 
Relationship to country pl'.(ltf!prlchSank) 

Note This review addresses only the refrigerant conve%sion part 
doea not address the part related to the ~oam blowin9 a9ent 

T<11chnology 
In thi,; proj4ct HFC·134a Is seleeted as the subatitute refl'lgerant for CFC•12. In domestlo 
refrigeration HFC-134a technology Is a proven and acceptable (nontransltlonal) t(IQhnology to 
nJ<;fUOe CFC-12 consumption. • 

• The company MoLEAN does not tiav. a formal technology trarwfer partner. However, the . 
c:ompany intends to d.velop the HFC-134a technology with assistance from comp-., • 
refrigerant and equipment suppllfll$. Furthemiore, prO\/lsions for external support &l'IJ preaent. 
Cue to thGGG facts, a suoouwl project implerMntalion can be exp11cted. , 
Othef'. technologies than HFC·134a were ocnsidered (hydrocarbons) but were not selected 
because of the lack of oommen:lally aV11ilable compre$SOra and Iha development state. From the 
zero O0P teohnotogles HFC·134a ls one of the most cost effoctlve sollltlons. • 

' ' 
Environmental impact . 
HFC-1348 has an O0P of zero and a GWP of 0.27. For domestic n,lilgerallon a QWP of this 

· magnitude hi negllgible, . • . • . • • 

l:'roj ect costs 
Incremental lnvestmenti.: 
• The cou of the chargln; unit In the technlcel swea Is toe h!9h. 
• The rest of the equlpmel'!t requested la e$untlal for the conversion procMa and coata are 

reasonable. 
• Co5ts of training, testing and external support are reasonable. 
Incremental operational ool!!s: • • 

Ope!lltlonal costll are olaimecl for one year. . . 
. Operational costs are claimed tor 110,000 unit$ which 1, the actual productlon. 

• The price of HFC-134111 ls high (16.0 USC) but Is baHd on demonstrated quotations. 
Charga reduction from CFC-12 to HFC-1:348 i$ not taken Into account. , 
Heat exohang8!'$ cost increase of 1.1 USO might ba too high (In principle no change In heal 
axohanger Is required). This ltllm must be re-evaluated after project lmpklmentatlon as la 
Indicated In the project proposal. • 

The UAC value c::atculated for the refrigerant part a&parately amounts to app. 37 USO which Is high 
eompared to similar project6. • • • 

Implementation timeframe Reasonable 
. Relevance and adequacy of information prov1de<i . 
The project description, together With comments <>f th• World Sank offioera, provided sufficient 
Information for a J11dgment. 
Recotl'lmendations Approval provided the i::ost of the oharglng unit is r&00nsldered 

, Janssen M.J.P.,OORG MM33S, Eindhoven, The Netherlandt, 4-NovembQr-1994 

C:ITEXl\Wll\AROf;!,l'l',.DOC 
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ARGENTINA • MCLEAN 

TECHNOLOGY 

The technology chosen by tho entetprille for the manufacture or ioam for rc!rlgcrators iJ based 
on cyclop$1).tatte as & repuicement for CFC 11. This is now a well proven technology in UH ln 

• m&ny countries. The entetprillc also considered HCFC 141b but did not J)Uf$\IC thi, option 
because it is a transitiond $Ubstan,;c and i& .more eacpensive (per ks) than cyclopent.Qle. 

The tedinology chqo will necessitate replaeet11ent of the current low prenuro dispensing units 
by high prcsMe machines. . . . . 

ENVIBQNMENTAI,, JSSJJES 

Cydopentsne has :zero OOP lllld very low GWP and hence constltute.t a tong torm replacement. 

The enterprise should confirm With relevant national / local autlmritie41 !lat any relevant 
regulatiol!J on voe erolssions ere complied with. • 

The uw.n i.ssue r11sards ,af'e operation with highly.tlariumble oyclopentaue. The enterprise bu 
, ialftady receiv.S iafbt?nalitin4-om Cannon, a highly cxp<.rlonc:cd aupplior of'pemaiut-compatiblo 
• refiiaerator production equipmeat and wi11 seek the UCCCssatY letter of' assuraoce on safety-related 
-issues ft-om them. In add.ldon, a trah:Jwg paclcag111 b beins proposed (Annex 2), 

PROJECT COSTS 
Annex 1 clearly lndic:ates I.bat the equipment it proposes to obtain from Cam1.on will enhance 
production capacity. This i1 laken into aceov.nt and corrected for as 11Xplahi.ed in Annex l. 

Training and technical auisu.noe costs a.e ~epta.blc. 

The incr11ment&! «1st calculatlon (attachment C) should be adjuated to a new figure of 6.3 (aot 
8.3) kg/unit. • 

The reviawer does not ag:n=e that a new higher priced isooyanate Is required but tlnds acceptable 
that trials be conducted with. the existing t;socya.a.ate and that the outcorne be included in the 
operating costs &ctually pa.id a.f\er the first yell!' of operation. 

TIMEFRAME. 

If the time intervals are months, then this is accept.able. 



UGPMMENDATJQN 

.Approved. 

GMFill<d/16/I V!l4 
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Counlry: 

Projed Title: 

Sector C.Wered.: 

ODS used in Sedor 

Projed Impact: 

Projecl Duration: 

Project Economic Ufe: 

Total Project Costs: 

PROJECT COVER SHEET 

ARGENTINA 

CINTER S.R.L. eliminatio■ of Ille ue of CFC's in Ille maaufac• 

lure of sandwich polyurethane panels. 

Rigid Foams 

1585 Ions CFCs (ODP • base year l!192) 

4.5,000 kg CFC•ll/year (base 1993) 

One (l) year 

Ten (1.0) years 

llS$615,000 Incremental capital Cost 
US$ 110,000 Incremental Rec::am,nl Cost 

Proposed MLF Grant: llS$725,000 (reflects 100% local ownership) 

Cost Effectiveness: 00$3.64/kg/year (unit abatement cost) 

National Coordinating Body: OPROZ • INTI 

lmplemenling Agency, UNDP 

Appraisal Date: September, 19?4 

PROJECT SUMMARY 

Under this project, ONTER S.R.L. will elimiaale the use of CFC$ ia the maaufacture of 
sandwich, polyuretba11e ·paaels, lllrougll Ille introdvctiOII of formo,lali011s aad procecb,mi for 
foam injedio■ based ■pon Ille ase of cydopenlne as blowing agent. Addltio.al lli■ge be■efits 
include those derived from tile dimination of sol-ts dae to Ille use of lligll pressure injedors 
req•ired for Cydope■tane. The projed iadudes equipnie■t modlrteatioo, plant eo11version, 
consulling. prodactioo trials, testing. a11d lrai11ing aud iatteme11tal operati011al costs for a 
period of two years. 

Prepared lly: Cinter in cooperation with INTI (Maria Lvda Gomez) 
Reviewed lly: Bert Veeneadaal 



PROJECT OF 11IE GOVERNMENT OF ARGENTINA 

CINTER CONVERSION TO NON CFC 1ECHNOLOGY IN TIIE 
MANUFACTURE OF RIGID INSTULATING FOAM 

I. GENERAL BACKGROUND 

The rountry program of the Argentine Government fot the protection of the ozone layer was 
presented and aproved in the Xlll Executive Committee Meeting of the Multilateral Fund of the 
Montreal Protorol. 

This oountry program contains the intention of the Government and the industry to reduce and 
phase out the consumption of ozone deplecting substances (ODS). It calls for a total phase out 
of the ODS in year 2006, and reductions in advance to the scheduled data established for the 
Montreal Protorol and their admenmends. Reasons for such a policy are environmental impact 
and future international restrictions to the product that contains this susbstances. 

The ODS consumption in Argentina during year 1992, base of the country program, was 1,333 ton 
of CFCJ I and 2,408 ton of CFCl2. Due to the growth of the sectors that use ODS, the 
consumption has increased aproxlmate!y 7% during 1993 and is expected to increase 6% during 
1994. 

2. OBJECTIVE 

• The objective of this project is to phase out the use of CFC-11 in the manufacture of sandwich 
polyurethane-foam panels at CINTER S.R.L, through the replacement of the CFC I 1 by 
cyclopentane. 

3. SECTOR BACKGROUND 

The Argentine foam industry consumed in 1992, the base year of the oountry program, 1,484 tons 
of CFCs (1484 tons ODP). CFC 11 was the dominant subtance (1,275 tons) followed by CFC 12 ( 
209 tons). The sector can be funcionally divided into: 

• Non-insulating foams - flexible foams (slabstock) 
- fleXIble and simirigid foams ( molded) 
- extruded foams 

• Insulation foams - domestic refrigeration 
• commercial refrigeration 

CFC use per category is indicated in the following table: 
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CATEGORY CFC 11 CFCl2 

-------------------------
PUF foams 

Rigid iawlatloa -(Omme,'Cial & do-•lk 
refrigerators 

Rigid lasulatioa -panaels, vehicles 
Flexible -slabstock 
Flexlbl<,/semlrlgld -molded 
Others 

Exlnded foams (XPS/PE foams) 

TOTAL 

343 
274 
259 
135 
142 

122 

1,275 209 

Table 1: CFC-use per Foam Category la Al'gc,ltl■a (loas; 1992) 

The country progam calls for phaseout of CFCs in the non insulating foams in or before 1998. 
Insulating foams are scheduled to be phase out in or before year 2000. 

Insulation foams for domestic and rommercial refrigeration will be phase out jointly with the 
corresponding refrigerant. 

Insulating foam manufacture for pannels is dominated by a few large manufacturers, which 
manage from 80 to 90% of the market and many small producers. The CFCs consumption in this 
sector was, in 1992, 141 tons. lrnulating foam panels are widely used for modular and fixed cold 
stores, as such as for common warehouses and large buildings (roof and top). Toe strategy calls 
for a combination of individual (about five) projects and one or two group pojects. An early 

• project {particularly in this case, with cyclopentane) will serve as dernontration project, taking 
into account all the safety measurements required for an hydrocarbon project and will encourage 
other enterprises t,o come forward and to present their own projects. 

PUR insulating rigid foams are also used in the oonstruction of vehicles (trucks), refrigerated 
trucks and isohtennic box: (containers) for transport. In this subsector there are also few large 
manufactures and some small produrers. 

In the flexible foam {slahstock) category are five (5) large manufacturers operating oontinuous 
production lines. In addition, there are many (about 25) smal I produaors using 'single block" 
production equipment. Products are aimed at the bedding industry, with smaller applications in 
furniture and miscellaneous industrial uses as packaging. househokl The ODS phaseout strategy 
calls for individual projects for the large producers and a joint project for the small scale 
producers. 

Molded foams are predominantly used in the automotive and furniture industry. Products include 
seat cushions, steering wheels, ann resls and chair l~. The strategy calls for the preparation of a 
few early phaseout projects to demonstrate the technical and economical feasibility of CFC 
replacement. 

There are only a few enterprises producing extruded foams (polyethylene and polystyrene foam 
sheet). Products are used in the fast food industry and for packaging purposes. CFC phaseout wm 
be addressed through individual projects. 
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4. ENTERPRISE BACKGROUND 

CINTER S.R.L. provides. in genera~ industrialized ligth contructions, palletized storage systems 
and turn-key plants and storage warehouse, inducting of courae refrigerated oold store. 
In its plant in Sauce Viejo• Santa Fe sandwich p:ilyurethane pannels (for roofs and walls), 
metallic structures and doors for cold stores are produced. The company is 100% Argentine 
owned. 
During 1992 and 1993 100% of the production was consumed in the domestic market. The share 
of the market is in the order of 45%, with anual sales U$S 9.000.000. The rompany has 170 
employees. 
CFC! I is used in the production of pannels, being current CFC consumption the following: 

TABLE 2: CFC- I I ronsumption in ClNTER: 

Year Panels (*) CFC- II content CFC-I I consumption 
(m'/year) (kglm~ (kg/year••) 

. 
1990 100,000 0.30 30,000 

1991 100,000 0.30 ~0,000 

1992 12.5,000 030 37,500 

1993 150,000 0.30 45,000 

(i polyurethane production is expressed inequivalent panels of 50 mm foam thickness. 
(**) CFC-11 rontenl/consumption calculations are based on CFC-! I weight contents of 

15 % in the polyol-isocyanate-blowing agent mixture. 

Plant Capacity: 

a. Full production capacity: 150,000 m' of sandwich panel, 50 mm foam thickness. 40 
lq;lm' polyurethane density. 

b. Current production: 150,000 m' of sandwich panel, 50 mm foam thickness, 40 lq;lm' 
polyurethane density (100 % plant capacity utilization). 

Production Technology: 

Current injection technology is based on an imponed, Italian made, low-pressure, computerized, poly­
urethane injection unit, IMPIANTI OMS, model Serie 2001..C. The injection system is completed 
with refrigerating wiits, two 500 It. tanks for isocyanate and CFC 11-polyol, and the recirculation 
sr-,tem for both components. The whole system is mounted on a cart to allow the movement of the 
PU dispenser to feed the molds. In the same carriage, a refrigeration system and two pre-loading 
tanks for isocyanate and the polyol/CFC-11 mixture are also installed. Polyol and isocyanate are fed 
to these tanks manually, from 200 lt barrels. 
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Sandwich panels currently undet production ate made with one or two sheets of either metallic 
(galvaniz.ed/cincalum steel,stalnless steel, painted or not) or polymeric materials, with a Polyurethane 
core. Commercial panel dimensions ~ as high as 12,000 mm length x 1,200 mm width x 200 mm 
thickness. 

Panels are currently produced in two multi-level presses with a single injection point located at the 
extreme of the panel length (short side of the rectangular projection of the panel area) using a static 
polymeric house placed in the mold, and thus finally integrated to the foam in the sandwich panel. 
A convenient arrangement of holes along the hose allows the reacting mixture to distribute 
homogeneously within the polymerizing mold volume when the injector head is ronnected to one end 
of the hose and PU reacting mixture flow begins. 
Latera~ longitudinal guides for both the molds and the press (at the long sides of the rectangular 
projection of the panel area) are rigid, and designed to withstand the mold mounting system as 
structural parts, with no side entranres for neither single nor multiple point injection attainable 
through these longitudinal parts of the press-mold system. 

4 TECHNOLOGY SELECTION CRITERIA AND IMPACT 

4.1 Overview and Sel«tion 

. Among the several options currently available in the developed markets to replace CFC-I I in the 
production of rigid polyurethane for sandwich panels, two of them were considered by CINTER in 
previously issued pre-projects: 

a) the HCFC-14\b intermediate option 
b) the cyclopentane option 

Alternative a) employs technology that is closely related to the existing process. HCFC-141b is not 
a zero ODP compound and, as such could only be regarded as an intermediate solution towards a 
comple\e replacement of ·CFC use. 

Option b) has been introduced, mostly in Europe, as a final solution (zero ODP) alternative. lis 
flammable character requires safety conditions and limits its use to rompanies that face the challenge 
of retrofitting plant installations and retraining personnel. Cyclopentane is also regionally restricted, 
although this situation is changing at a fairly rapid pace. The foams produced using cyclopentane as 
the blowing agent present a higher thermal ronductivity, and, thus, product modifications such as 
density changes and thickness increase must be considered when taking the cydopentane option into 
account. Additionally, cyclopentane technology requires high pressure equipment to make up for 
lower solubilities in polyurethane reactants. 

Cyclopentane, high-pressure technology is identified by CINTER S.R.L as an alternative that is: 

i) proven and widely aa:epted in demanding marl<et and production environments such 
as those currently observed in Europe 

ii) environmentally acceptable 
iil) available from souroes in Europe and USA via domestic representatives 
iv) able to be handled with changes in both equipment and production procedures 
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4.2 Impact on Production Process 

The use of cyclopentane (CP) will require substantial changes in the production and storage facilities 
based on the highly flammable/explosive character of the substance. The adherence to the strictest 
safety standards available, such as EN ,NFPAorother internationaUy reoognized standards is required 
for UNDP implemented projects. These standards classify explosive zones ("EX areas; generally in 
three categories: 

Zone 0 

Zone l 

Zone 2 

Where a constant amount of highly ftammable/ explosive liquids or 
gases can be expeded. 
Areas iaslde CP pipes aod tanks are Zooe O (lcve~ pressure and 
temperature 0111trols). Materials used have to be explosion proof 
(EX) and grounded. 
Wltcre from time to time highly llammable liquids or gases can be 
expected; 
Areas in and around molds and lixtures are Zone I. Materials 
used llave w be EX-,,, -d or -ia and grounded. Zone-I can 
generally be redasslfied to Zone 2 by applying sufficient 
veatilatio1t. 
Wbere only by a«idenl or scheduled maintena11ce highly 
llammabldexplosive gases can be expected. Taak st<>ragc areas, 
premix stations and foam dispensers are generally Zone 2. 
Malerials required are EX-n or wllb IP54 scaling. Grounding to 
avoid spark buiiding lriggered by differences in electrical potential, 
is required. 

Other re.quirements related to the use of CP are: 

o TIie installation or cootainmeot around CP storage tanks; 
o Installation of prcntlx equipmcnt-CP cannot purchased prc­

blcndcd; 
o Antistatic clothing and sbocs in Zone 0/l areas; 
o lnstallalioo of Cl' gas sensors lo all EX areas, coonected to a 

central panel and aa automatic recorder/ printer; 
o A portable gas detector to monilor CP concentralioas tbroughoul 

the plant aocording to an approved monitoring plan; 
o An approved prcvcatlvc maintenance system and emergency 

response plan; 
o Training for production and malntenana, personnel in Ille safe 

handling of CP; 
o Process Safely Audits (l'SAs) by a UNDI' appointed indcpendCDt 

coutrador prior, duriug and after implementation~ 

In line with the above-mentioned modifications on equipment and safety requirements, process 
adjustment are required to cope with the lower insulation value, higher core temperatures and longer 
aging times related to the use of CP. 

THE USE OF CYCLOPENTANE MUST CONFORM TO THE SAFETY REQUIREMENTS 
OF RELEVANT LOCAL AND STATE AUTHORITIES 
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5 DESCRIPTION OF THE PROPOSED DESIGN 

The basic injection system proposed is described, schematically, as follows 

1. Cy<lopealaae Slorag,,: one double-walled (DIN 66082), stainless steel ( all parts in contact 
with cyclopentane} tank mounted above ground, with breathing and overflow safety systems, 
with feed line and gas displacement ronnection, and with metering pump. Minimum expected 
distance between tank and any adjacent building: 15 meters. • 

2. Reactant Storage: too tanks, 500 liter each, for polyol and isocyanate, double-walled for 
temperature control with water, made of special steel, with 51 min·', 0.25 kW stirrers, each 
equipped with temperature control devices for hot and/or chiUed water. One similar, 
additional tank for the polyoVcyc!opentane mixture. 

3. Polyol Mixing Station: including the mixing unit, static premixing, metering pumps, N, 
blanketing, leak and pressure detectors, complete piping, and all self-contained safety 
measures, of the type of the Hennecke PentaMat P-30 or similar. 

4. Injector: one high pressure reaction casting machine with two hydraulically controlled 
recirculation injectors, with maximum output capacity of 5/)00 cubic centimeter of mixture 
per second or 5500 gr of mixture per second (l.J gr/cc mixture density at l:P = l:l}. This 
arrangement is needed to fulfill the requirement of producing panels l 2,000 mm x 1.200 mm 
of eovered area, with 40 kgtm' PU density and with 200 m:n thickness. A multiple side point 
injection technique is mandatory, with more than one shots using the two heads per panel. 
Complete, with fX)lyol and isocyanate metering pump-motor groups, hydraulic unit, ftlters, 
contact pressure gauges, safety valves, throttle valves, suction hoses, fleXl'ble lines, control 
cabinet, refrigerdting unit for temperature control, and all auxiliary devices, mounted on a 
track carriage for displacement along the press length, of the type of the Hennecke HK 2500 
P or simiia 

5. Pr<ss:one 2+ 2 press machine with two daylights and two extractable platforms for one 12000 
mm x 1200 mm x 200 mm panel each. In the 2+2 press, two platens are held in the press 
during the foaming and polymerization cycle, while the other two are positioned in 'a 
platform outside the press for discharging and preparation. The system includes all the 
necessary arrangements to operate with the mul1iple point injection scheme demanded by the 
injector. In particular a motorized traverse unit for precise positioning of the heads is 
provided. Complete, with vacuum elevation system, manual system for opening and closing 
of molds, automatic temperature control, and auxiliary devices, of the type of the Simpianli 
2 + 2 - 12000 or similar. 

The system will be mounted in a specifically designed area, physically and electrically isolated from 
other plant facilities, and equipped with specific ventilation units. Prevention devices, mostly leak and 
gas detectors, as well as alarm and fire systems will be designed in detail and installed with the 
assistance of experts. AU electrically equipment in the injection and press area wiU be retrofitted in 
accordance with the regulations required for the safe handling of cyclopentane and the reacting 
mixtures containing it. 
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Ii PROJECT CO!>'TS 

6.l Capital Costs 

Description Sabtotal Total 
US$ US$ . 

Equipment 

High pressure, 2-head injector (5,.500 gram/s) 215,000 

Transfer system for injector and mixing head 10,000 

Storage tank and piping for cyclopentane 45,000 

Cyclopentane premix unit, with supply pumps 62,000 

Ventilation unit for injector and press 20,000 

Gas and leak detectors 60,000 412,000 

Building c,onditioning • Modirt<:alions 

Building-wall addition (isolation of injection area) 35,000 

Building-roof modification (for ventilation system) 18,000 

Electrical Modifications 25,000 

Fire protection modifications 21,000 

Production trials 10,000 109,000 

Othe. Costs 

International consultant assistance (Safety) 10,000 

Technology transfer 20,000 

Process/safety training 10,000 

Contingency/rounding 54,000 94,000 

INCREMENTAL CAPITAL COST 615,000 
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6.Z Operating Costs 

The company will experience higher costs for the sandwich panel production due to higher amount 
of polyurethane system needed to attain commercially required heat insulation values. The net 
present value of these incremental cost over a period of two years at lO"A> discount rate amounts to: 

INCREMENTAL OPERATING COST OVER 2 YEARS 
(net present value at 10 % diS<ll>llnl rate) 

More details are provided in Appendix A. 

6.3 Unit Abatement Cost 

Item 

a) ODS Reduction Project Cost 

b) Annual Incremental Costs (after project) 

c) Project Useful Life 

d) ODS Reduction/year 

I) Capital Recovery factor (10 % discount rate) 

Uait Abatement Cost {[a(I) + bl/d} 

7 PROJECT FINANCING 

Units 

US$ 

US$ 

years 

kg 

US$/kg/year 

US$ 
110,000 

Value 

1,()80,000 

63,600 

10 

45,000 

0.16275 

5.32 

CINTER request the donation of 100% of the project costs, reflecting the JOO% local o"nership, 
calculated on: 

USD725,0uJ 

8 PROJECf EXECUTION 

8.1 Responsibililles 

CINTER S.R.L will roordinate with OPR OZ the terms for all required responsibility agreements, 
including a description of CINTER aorountability, and explicit arrangements to receive technieal or 
managerial assistance from both federal institutions (as INTI) and/or private, domestic or foreign 
parties, from either international organizations (as UNDP) or from the private sector. mainly in 
association with equipment/raw-material suppliers. 

UNDP and INTI will oversee the successful! implementation of the project. UNDP wilt audit at the 
very beginnings all the aspecto related with safety. 
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8.2 

a) 

Project Timetable 

Phase I: Project Presentation 

Day Event 

0 Pre-project presentation (this document) 

30 Suggestions and Recommendations for modifications received. 
Coordination for items to be filled together \l<ith UNDP, OPROZ and INTI 
rornpleted. 

60 Final Project presentation 

b) Phase 2: Project Exe.:ution (after project approval) 

Day Event 

(1 Signing of the Reoonversion Agreement and assodated documents 
Placing Pur;chase Order for equipment. 

120 F.q uipment Rereption 

' !50 Equipment installation completed. ,riflls start 

180 Production begins. 

' 
::10 Name plate production begins. 

C'INTEK S.RL will ('l.)Ordinah~ with OPR< Jl. ;-1il rt.-,j<.m\...:: ~•ih'l·;.,I'\. ir1"J • • •,;• ,_:.,.,-;. : ,. •:-.-.: I'<> .•: .. 

il'K'iu~::Hnt::. JLx:urrl'-' nl ~ta,1j11g ,ti f:H,;.;.,.:a:... ,;!~ . .. ' .. ,. 

CINTER S.R.L will courdwa,<: v.ith LNU:· and op;:;,:;:,, ,ii, "'"""' ,dat<u ,,. ,1,,, '"i'•'· .,i ,, 

later stage. 

8.5 Project ManagNnCnt, Procuromenl and AudiliPf'. 

CINTER S.R.t. wili coordinate with INTI the matters rcla;:c--:1 i•.:, this ivpk al ,, t1,tt· ~1.1:t_',-, 

lt is su~sted that UNDP oversees the impkmeuta1;\111 <:if tli(• proje.r.t rtilJ !tirill'-t, ;"~;,,·(1;;;, ,;: ..• d 
proa.::dural ass~lance~ once an agrecmcm wilt; t.he lucai appriz.·,ttli-.,r, <i,tilh~Jrit._; ~ t.. l\'1"--i, •• :\:. 

9 REGUlATORV ACTION 

Thit, pro_iect will not re.quire, regulatory .:t<·tions. 
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10 PROJECT IMPACT 

This project will eliminate the use of, at least. 45 tons of CFC-I I in the first year of implementation. 
The projects employ oommerciaUy and environmentally acceptable technology and will thus be 
instrumen in the subsequent elimination of the use- of CFCs in ~ilnilar plants in r\rg.entina. 

11. ANNEXES 

ANNEX-1: 

ANNEX-2: 

Incremental recurrent Costs 

Technical Review 
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ANNEX· l: INCREMENTAL RECURRENT COSTS 

'The use of ~lopentane blown foam changes the product cost related yo the use of different 
chemicals, different formulations and higher required densities. 

ASSUMPTIONS 

l. 

2. 
3. 

4. 

PU foam production (base: I 993) 
150,000 m2Jyear x 50 mm = 7,500 m/3 x 40 kglm3 = 300,000 kg PU foam 
Required density increase: I 0% 
For materials not yet available on a regular base in Argentina, international prices plus 
reosanable transportation costs are assumed. This is the rase for CP-oompatible polyol 
blends and for CP itself. 

Formulation with CFC-II (base: 1993) 

Component U.Prioe, IJS$/kg Parts,kg Parts,% Cost, US$/kg PU 

Polyol 2.08 100 0.35 0.72 

Isocyanate 2.08 144 0.50 1.04 

CFC-11 3.10 43 0.15 0.46 

PU foam 2.23 

5. Formulation with Cyclopentane (base: I 993) 

Component U.Price, US$/kg Parts, kg Parts,% Cost, US$/kg PU 

Polyol 2.40 100 0.36 0.86 

Isocyanate 2.60 160 051 1.49 

Cyclopentane 2.40 20 0.01 0.17 

PU foam 2.51 

CALCULATION 

Before After 
(CFC-11) (cydopentane) 

Price of Foam (USD/kg) 2.23 2.22 

Average Foam Density (kglm3) 40 44 

Production 19 93 7,500 7,500 

Cost of Foam per year (USD) 669,000 132,roo 

Differenoe After/Before (USD) 63,8:JO 

Net present Value (2 years; 10% interest) l l0,028 

Rounded (USD) ll0,000 



ANNEX· I; INCREMENTAL RECURRENT COSTS 

The use of cyclopentane blown foam changes the product cost related yo the use of different 
chemicals, different formulations and higher required densities. 

ASSUMPTIONS 

2. 
3. 

4. 

PU foam production (base: 1993) 
150,000 m:2/year x 50 mm = 7,500 m/3 x 40 k!ifm3 = 300,000 kg PU foam 
Required density increase: 10% 
For materials not yet available on a regular base in Argentina, international prices plus 
reosanable transfX)rtation costs are assumed. This is the case for CF-compatible polyol 
blends and for CP itself. 

Formulation with CFC-11 (base: 1993) 

C'.omponent U.Prioe, US$/kg Parts,kg Parts,% Cost, USS/kg PU 

Polyol 2.08 100 0.35 0.72 

Isocyanate 2.08 144 0.50 1.04 

CFC-11 3.10 43 0.15 0.46 

PU roam 2.23 

5. Formulation with Cyclopentane (base: 1993) 

C.omponent U.Price, US$,'kg Parts, kg Parts,% Cost, US$/kg PU 

Polyol 2.40 100 0.36 0.86 

Isocyanate 2.60 160 0.57 1.49 

Cyclopentane 2.40 20 0.07 0.17 

PU foam 2.51 

CALCULATION 

Before After 
(CFC-11) (cydopen'3ne) 

Price of Foam (USD/kg) 2.23 2.22 

Average Foam Density (kgm3) 40 44 

Production 19 93 7,500 7,500 

Cost of Foam per year (USD) 669,000 732,ffiO 

Difference After/Before (USD) 63,ffiO 

Net present Value (2 years; 10% interest) ll0,028 

Rounded (USD) 110,000 



TECHNICAL ASSESSMENT 

PROJECT TITLE: CINTER S.R.L. elimination of the use of CFCs 
11 ,, H \I ~!re ~u~~ct:"1~e ,,<?,f f~d~~~ 0 po}.yu~~~e ., 11 11 \I 11 11 

,,(,~)S~SfflR 

CP RELATIONSHIP: 

TECHNOLOGY: 

ENVIRONMENTAL 
IMPACT: 

Rigid Foams 

Mentioned in the sector strategy 

The use of (Cyclo)pentane technology is 
acceptable, provided that safety is 
adequately addressed in project design and in 
proposed operational procedures. The 
technology is non-transitional. The company 
intends to use cyclopentane {CP). Similar 
products are produced in Europe using n­
pentane, which is less costly but also less 
energy efficient. 

A formalized technology transfer agreement is 
not needed. UNDP has recognized cyclopentane 
specialists on its roster that can assist in 
the implementation. Also, chemical 
manufacturers offer such support to their 
customers where needed. 

The company considered, according to the 
document, at one time HCFC-141b but decided 
for a non-transitional solution. 

HCFC=l41b would have triggered less 
investments, but higher incremental recurrent 
cost. In addition, a non-transitional cost­
effective drap-in for 141b is not yet 
assured. 

Cyclopentane has no ODP and a very low GWP. 
The substance is photochemically active and 
can cause smog. This is a localized 
phenomena and of no concern in the area where 
CINTER produces. 

Safety concerns are considerable. INTI is 
working with future users of cyclopentane in 
Argentina to come to a common approach to 
address this issue, related to the 
flammability of CP. UNDP implementation 
procedures include the performance of 2-3 
Process Safety Audits (PSA) before (review of 
design), during (review of installation 



PROJECT COSTS: 

IMPLBMBNTATION: 

RECOMMENDATIONS: 

COMMENTS: 

RBFERBNCBS: 

REVIEWER: 

DATE: 

during dry/wet testing) and after 
(commissioning) implementation of projects 
that include the use of highly 
flarnrnable/explosive substances. Such a 
procedure--albeit not cheap--is considered a 
pre-condition for the endorsement of such 
projects. 

EQUIPMENT: All cost elements are related to 
the replacement of CFCs. The costs are 
relatively high because of the inclusion of a 
new press, replacing two old ones. This has 
been recommended by the equipment supplier as 
more cost-effective than retrofit of the old 
ones. There will not be an increase of 
capacity. The old machine will be scrapped. 
UNDP has the serial numbers of the equipment 
on file to avois redeployment. 

Training and related costs are mentioned in 
the budget, but not expanded upon. UNDP/INTI 
will have to assure the quality of the 
training. 

The original operating costs are modified 
upon suggestion of the reviewer. The local 
prices for CP-compatible polyol as well as 
the price for CP itself were too high and 
reflected the absence of current business. 
Also, one supplier had included an increase 
for MDI, which cannot be related to the use 
of CP. The new calculation is endorsed. 

The time frame, counted from time of 
approval, is realistic. 

Approval as proposed. 

It is understood--and endorsed--that INTI 
will work with prospective CP users in the 
sourcing of reasonable priced import as well 
as in triggering interest in local 
production. 

Similar projects utilizing pentane in Bgypt 
and Turkey. 

Bert 
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FROM:Of4l!FAX TO: 514 2820068 N0J 20, 19'34 6:57PM ~238 P,02 

PROJECT COVER SHEET 

COUNTRY: 

PROIBCT TITLE: 

SECTOR COVERED: 

ODS USED IN SECTOR: 

PROIBCT IMPACT: 

PROJECT DURATION: 

PROJECT ECONOMIC LIFE: 

TOTAL PROJECT COSTS: 

INTERMEDIARY FEE: 

PROPOSED ODS GRANT: 

UNIT ABATEMENT COST: 

IMPLEMENTING AGENCY: 

COORDINATING 
NATIONAL AGENCIES: 

Argentina 

Conversion to non-CFC teehnology in the production of 
heat exchangers for mobile air conditioning. 

Mobile Air Conditioning 

627 tons CFCs (ODP) 

180 tons CFC-12/year (jointly with Mirgor and Cachan 
Project) 

One (1) year 

Ten (1 O) years 

Incremenlal Capital Cost US$ 1,925,661 

US$ 57,769 

US$ 1,983,430 (reflects 100 % local ownership) 

US$ 3 .57 I kg / year (indirect unit abatement cost, for 
capital cost) 

WORLD BANK 

OPROZ- INTI 

BENEFICIARY ENTERPRISE: INTERCLIMA, S.A. 

PROJECT SUMMARY 

Under this project, INTERCLIMA S.A. will convert the present production of CFC-
12 heat exchangers for mobile air conditioning (MAC) to HFC-134a compatible technologies. 
This project includes the redesign and retooling of production lines, training, and technical 
assistance, To assure the reduction of CFC consumption, this project has been integrated 
with the CA CHAN project (condensers) and the MIRGOR project (unit assembly and hoses), 
in order to cover all system components. 
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PROJECT OF THE GOVERNMENT OF ARGENTINA 

INTERCLIMA S.A. CONVERSION TO NON CFCs TEC~OLOGIES IN THE 
MANUFACTURE OF HEAT EXCHAi~GERS 

1. GENERAL BACKGROUND 

The Country Program of the Government of Argentina for the protection of the ozone 
layer was presented and approved in the xm Meetiog of the Executive Committee of the 
Multilateral Fund of the Montreal Protocol. This Country Program contains the intentions of 
the Government and industry to reduce and phase out the COl\$Umption of ozone depleting 
substances (ODS). 

The Country Program calls for a total phase out of the ODS by the year 2006, and 
reductions in advance to the scheduled data established by the Montreal Protocol and their 
amendments. Reasons for such a policy are environmental impact and future international 
restrictions on products that contain these substances. 

ODS consumption in Argentina during 1992, the base year of the Country Program, 
was 1,338 tons of CFC-11 and 2,408 tons of CFC-12. Due to the growth of the sectors that 
use ODS, the consumption has increased approximately 7% during 1993 and will increase 
6% during 1994. 

A strategy is being designed to address the issues associated with service, 
containment, and reduction of CFCs in the older vehicles. The Government of Argentina 
will present the project at a later date. 

2, OBJECTIVE 

The objective of this project is to convert the present INTERCLIMA production of 
CFC-12 heat exchangers (evaporators and condensers), for mobile air conditioning (MAC) 
units to HFC-134a compatible exchangers. Redesigning and retooling the present production 
lines is required. The project also includes the elimination of the use of the chlorinated 
solvents currently needed for cleaning and which will be controlled in the future by the 
Montreal Protocol. 

3. SECTOR BACKGROUND 

In 1993, the Argentinian automobile industry produced 300,000 vehicles. This 
production has increased greatly during the present year. Taking into account the production 
programs of the domestic auto manufacturers CIADEA (Renault), SEVEL (Fiat, Peugeot) 
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and Autolatina Argentina (Ford and Volkswagen), 1994 auton~obile production will reach 
400,000 units. 

Approximately 4S % to SO% of new vehicles have air conditioning units. In addition, 
there is strong demand in the after market for MAC units, since around 10% of the cars less 
than one year old install an air conditioning mut after entedng circulation. 

Taking !mo account these figures, ana considering that the average charge is 1 kg per 
unit, present CFC-12 consumption Is around 200 tons per year for new units. 

Approximately 1,700,000 vehicles In Argentina have air conditioning. Assuming that 
every 3 to 4 years the units are recharged and that each service consumes 0.8 kg, 427 ton 
per year are consumed in servicing activities. 

The production structure of this sector is based on 4 companies, according to the 
following: 

IN'l'ERCLIMA: 
Produces condensers and evaporators for MIROOR S.A and for VALEO Brazil. 

CACHAN: 
Produces radiators and condensc::rs. Major part of its condenser· production is for 

MIRGORS.A. 

MIRGOR: 
Provides complete systems to the domestic auto manufacturers. Produces hose 

assemblys for the systems, assembles condensers and evaporators provided by CACHAN and 
INTERCLIMA respectively and imports the compressors. Its customers are CIADBA 
(Renault) and SEVBL (Flat y Peugeot). Units provided represent around 75% of the 
domestic market. 

SISTEMAIRE: 
Provides complete systems to the domestic auto manufacturer AUTOLATINA 

Argentina, producc::s condensers. evaporators, and hosc::s assemblys. It shares 25 % of the 
complete MAC units market. 

The Country PfOgram calls for the phaseout of CFCs in the MAC sector on or before 
the year 2000 for new equipment. and phaseout of CFCs consumption In servicing activities 
on or before the year 2004. 

The strategy for the sector is as follows: 

a) Define and present the three integrated projects simultaneously: MIRGOR, 
INTERCLIMA, and CACHAN. Such an approach serves to take into account that in 

3 
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the domestic market, INTERCUMA and CACHAN are important suppliers to 
MIRGOR. An advantage is tbat the issue of double counting can be avoided. 

b) One project to convert the heat exchanger and hoses production and the assembly 
line by SISTEMAJRE. 

c) One project for recovery and recycling of CFC-12 and training for service 
activities. 

• '·-4, ENTERPRISE BACKGROUND 

INTERCLIMA produces beat exchangers, evaporators and condensen; for MACs 
systems. Annual sales of US$ 8,617,072 were reported for 1993. Additional company data 
are as follows: 

No. of Employees: 64 
Capacity Production: 25,000 units per month 
Present Production: 20,000 units per mooth 
Annual CFC consumption:183 Tons (indirect, jointly with MIRGOR y CACHAN) 
Market share: 75% for evaporators, domestic market; 45% for condensers, 

Other markets: 
Ownership: 
Technology sources: 

domestic market 
Brazil 
100 % Argentinean 
Evaporators: Valeo France and own design 
Condenser: own design 

S. TECHNOLOGY : Overview and Selection 

Currently, the only commercially viable alternative available to replace CFC-12 is 
HPC-134a. This refrigerant is being widely lntrod.uced in MACs in Europe, Iapan and the 
United States. 

Because of different performance and working temperatures of HFC-134a, changes in 
heat exchanger and hoses of the MAC systems are required. 

INTERCLIMA presently produces tube and fin (T&F) condensers for MAC systems. 
The current tube and fin design will not meet the 20% to 35% increase in perfotmance 
required for HFC·134a MAC system applications. A change in design technology to either 
serpentine or parallel flow (PF) is required. 

4 
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T&F technology was preferred by European auto manufacturers. Therefore, 
Argentinian auto manufacturers, who are associated with European companies, demand 
lNTERCLIMA to choose the PF technology. 

For evaporators, it is not necessary to change the actual T &F design. But because of 
probable related chemical problems between HFC-134a, related oils and copper, auto 
manufacturers demand aluminum tubes instead of tl1e old copper ones. 

Description of the evaporator and condenser lines are included in Annexes VI and 
VII. 

6. DESCRIPTION OF THE PROPOSED CONVERSION 

The change of technologies for the production of heat exchangers (evaporators and 
condensers) by INTERCLIMA, demands the retooling of the production lines as follows: 

Condenser: Change to parallel flow will demand: 
1) Seco/Warwick Al Brazing System 
Plux application system 
Drying Oven 
Brazing Furnace 
2) Curl cut off and tube straightener 
3) Final wash paint process 
4) Degreasing system 
5) Mass spectrometer leak text 
6) Gear and mechanization of tanks 

Evaporator: Items 1) , 4} and 5} are also applicable for evaporators. 

Detailed tooling and the equipment required are provided in Annexes Ill and V, and 
models to be converted appear in Annex II. 

7, PROJECT COSTS 

7 .1 Capital Costs 

Capital Incremental costs include tooling and shipping expenses, technical assistance, 
and training. A detailed cost breakdown is given in Annexes I and III. The capital eosts 
amount to US$ 1,674,488. 

s 
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7 .2 Operational Costs 

As operational costs would remain basically the same, this project does not include 
incremental costs. 

7.3 Unit Abatement Cost 

The CFC consumers in the mobile air conditioning sector are auto manufacturers, not 
the MAC system producers. In order to estimate the unit abatement cost, and laking into 
account that this project is part of an integral one, that also includes the CACHAN project 

"· • • and the MIRGOR project, an indirect CFC consumption was assumed, based on the total 
units that MIRGOR provides for the domestic market and some servicing consumption to 
units for one year, the capital cost of the three projects considered are: 

US$ 1,674,488 - INTBRCLIMA 
US$ 30,080 • MIRGOR 
US$ 2,311,707 • CACHAN 

Item 

a) Capital costs 
b) Project Useful Life 
d) ODS Reduction/year 
e) Capital Recovery factor (10 % discount 

rate) 

Unit Abatement eo.t [o(c) /d] • Capital Costs. 

8. PROJECT FINANCING 

Units Value 

US$ 4,016,275 
yea.rs 10 

kg 183,000 
0.16275 

USS/kg/year 3.57 

INTBRCUMA requests the grant of 100% of the project costs, reflecting the 100% 
local ownership of the company. The total grant requested is thus US$ 1,983,430. 

9, PROJECT EXECUTION 

9.1 Responsibilities 

INTERCLIMA S.A will coordinate with OPROZ the terms for all required 
responsibility agreements, including a description of accountability, and explicit arrangements 
to receive technical or managerial assistance from both federal institutions (as INTI) and/or 
private, domestic or foreign parties, from either international organizations (as World Bank) 
or from the private sector, mainly in association with equipment/raw-material suppliers. 

6 
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OPROZ and INTI will oversee the successful implementation of the project. As part 
of their supervisory role, they will ensure the proper disposition of the CFC-12 equipment. 
If it is possible to retool for another industry. that will be the preferred approach. 
Equipment which cannot be retooled will be destroyed. 

9.2 Project Timetable 

The new assembly line will be ready within the 15 month of beginning tlle project. 
The development of components to start production in estimated around the 4th month 
(including testing approval by customers). The implementation schedule is given In annex V. 

10, REGULATORY ACTION 

This project will not require: regulatory actions. 

11, PROJECT IMPACT 

This project, jointly with the MIRGOR and the CACHAN projects, will contribute to 
eliminate the use: of, at least, 183 tons of CFC-12 in the first year of implementation. The 
projects employs commercially and environmentally acceptable technologies, and will thus be 
instrumental in the subsequent elimination of the use of CFCs in similar plants in Argentinll. 

7 
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(Annexm 
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ANNEX I 

INTERCLIMA, S.A. 
PROJECT ESTIMATE COST 

SHIPPING Cost to port to entry BS.AS 

Cost to port BS.AS - Rio Grande 
(Annexm 

IO! 20, 1994 ? 1 OOPM 1!238 P. 09 

INCREMENTAL 

1,438,415 

51.450 

54,773 

TRAINING (Ams. Burr-Oak, Kinsburg, Uvemois) 129,850 

IMPORT TAX 0 

Sub-Total 1,674,488 

Contingency 15% 251,173 

TOTAL 1,925,661 
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ANNEX 11 
TABLE I 

TYPE DESIGNS SUITABLE FOR HFC-l34a 
<AC) AIR CONO!TION!NG SYSTEM 

AND THEIR APPLICATION tOR INTERCLIMA1S CUSTONEAS 

AC COMPONENT DESIGN CHARACTER£STIC HFC !3'1A 
APPLICATION 

TUBE 1-II0TH CENTER HEIGT 
CARALELL FLOW IB. 7. 9.83 A 

Denht Lonn H1ath 
79 180 166 B 
79 220 203 C 
79 270 203 D 

TUBE ANO F!W 79 285 203 E· 
79 245 152 F 
79 321 178 G 
79 263 229 H 

DESIGN APPLICATION 

CUSTOMER VEHICLE MOOEL PARIILELL FLOW TUBE ANO Fl 
Condenser Evacorato 

MIRGOR SAC!FIA OUNA A C 
UNO A B 

REGATTA A -.-
50'1 A C 
505 -.- 0 
105 A E 

9 -.- . F 
IS -.- B 
21 -.- H 

VALEO CLIMAT!2ACAO L SANTANA -.- H 

t 
I 
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f\NNEX ll 
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JNTERCLIMA CUSTOMER DESIGN CHANGES BY UEKlCLE MODEL 
ANO DESIGN CHANGE TYP\'. 

CHANGE TYPE ESTIMATED VEARL 
CUSTOMER MOOEL<s) t 2 3 UOLUME 

8.JAPORATO CONDENSER 
IRGOR SACIFIA OUNA X 11.040 11.0'10 

UNO X 15. 'tOO 15. 400 
REGATTA X 0 2.480 

50'! X 13,572 8. 112 
505 • l( 4.480 
405 X 8,000 8.000 
9 X 17,280 
11 )( 6.000 
19 X 34.800 
21 X 5,200 

JALEO CLtMATl2ACA0 SANTANA X 34,848 
Sul:Hotal 150 620 45,032 

1IRGOR SAC!FIA OUNA UVM X 3.500 
50'! X 1,000 

CLIO X 5,000 
178 X 5.000 
306 X 4,000 

Subiotal 18,500 0 
W1IRGOR SACIF!A OUNA X 800 11.010 

UNO X 0 15,400 
s X 0 17.280 
19 X 0 34.800 
21 X 0 5.200 

GOL X 1,500 I, 500 
ORION X 1,500 1.500 

UALEO CLIMAT[ZACAO ESCORT X 1,500 I 500 
MIRGOR SIICIFIA MERCEDES BENZ X 300 300 

SCIIN!A X 300 300 
Sub101al . 5, 100 77,780 

TOTAL 174,220 122,812 

I - For ACC units on present produc11on that require to be redesign for HFC-134a. 
2 - For ACC units 1n proyect design process HFC-!34a required 10 start 

production during 1994/95/96. 
3 - For ACC units under lact1b1l11y studies. HFC·l34a requ1ered. 



ANNEX ID 
EQUIPMENT COST BREAKDOWN 

DESCRIPTION IMPORT EQUIPMENT TOTAL 
OR LOCAL cosr COST 

A B 

0l- Mulrivoid single flat rube cutoff unit I 31,89:5 

01- Hitch feoo as,cmbly: 3-foot t:mdem (2 axis) l 31,760 

01- Em! sizing station programmable I 38,535 

01- End sizing clamp jaws I 995 

0 l- Powdered tube loading unit I S,895 

OJ- Two plane rube straightener: w/ sizing (special) 1 25,975 

01- Single su,tion scoring, cutoff and pull-apart I 28,230 

0 !- Coil stand w/ power assisi (modification) J 5,700 

0 I - Air braki: I 570 

0 l • Plywood cardbo,u-d reel supports I 680 

01- Tooling (basic, one dimension, ceramic ro!ls) I 26,195 

01- TooliDg: edge roller shaft mounted <:ffll11lic per dimension I 8,160 

0 !- S!adm shuttle - 2 position willt scrap colkclor I 15,610 

0 l- Adjustable stacker guide tube I 2,955 

02- Corrugated ftn I 187,650 

04- Straight and Iii header pipe I 132,500 

04- Placement baffle I 63,200 

06- Degreaser I 270,000 

07- Die and press pole for end cap, baffle and side support I 32,000 

08- Con: builder L 25,000 

11 

.... 

TOTAL 
COST 

C=A+B 

31,895 

31,760 

38,535 

995 

5,895 

25,975 

28,230 

5,700 

570 

680 

26,195 

8,160 

15,610 

2,955 

181,650 

132,500 

63,200 

270,000 

32,000 

25,000 

SHIPPING 

TOBA TORO 
D E 

383 829 

381 826 

462 1,002 

12 26 

7l 153 

312 675 

339 734 

0 300 

7 15 

8 18 

314 681 

98 212 

187 406 

35 77 

2,252 4,879 

l.590 3,445 

15& 1,643 

3,240 1.rno 

0 832 

0 5,000 

TOTAL US 
DOLLAR 

F=C+D+E 

33,!07 

32.967 

39,999 

l.033 

6tll9 

26,962 

29,303 

6,000 

592 

70o 

27, I !lQ 

8,470 

16,203 

3,0671 

194,781 I 
137.535 

65,601 

280,260 

32,832 

30,000 

~ 
~ -i 

c:! 

V1 -A 

I 
§ 
/\J 

"' -
Ill 

" "' .... ,, 
::a: 

~ 
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DESCRIPTION IMPORT EQUIPMENT TOTAL TOTAL SHIPPING 
OR LOCAL COST COST cosr 

A B C=A+B TOBA TORG 
D E 

09- S«:o/Warwick Fluxer as herein specified I 86,250 86,250 2,965 1.700 

09- S«:o/Warwick Dcy-off oven as berc:in specified I 90,970 90,910 3,230 1,852 

09- Seco/W arwlck Aluminum brazing furnace I 935,700 935,700 33,240 19,055 

10- Helium mass spectrometer turbo test MD-l80T l 21.000 21,000 252 546 

11- Perforator of header pipe I 109,500 109,500 1,314 2,847 

TOTALS 2,176,925 2,176,925 51,450 54,713 

No<e, Eligible incremental co<ts a.-e calcu!ared on basis of SO% of Deg:re'2SeT, Sero-Warwick, and lllJl$$ spcctron,ctcr (06, 09, 10). 

12 

TOTAL US 
IJOILAR 

F~C+D+E 

90,915 

96,052 

987,995 

21,798 

113,661 

2,283,148 
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ANNEX IV 
TOOL AND EQUIPMENT LIST 

EQUIPMENT/TOOLS 

SECO/W ARWICK Fluxer 
SECO/WARWICK Dry-off oven 
SBCO/W ARWICK Aluminum brazing furnace 
Degreaser 
Multivoid single flat tube custoff unit 
Hitch feed assembly 
End sizing station programmable 
Core builder 
End sizing clam jaws 
Powered tube loading unit 
Two plane tube straightener 
Single station scoring, cutoff and pull-apart 
Coll stand modification 
Air brake 
Plywood cardboard reel supports 
Tooling basic ceramics rolls 
Tooling edge rollers shaft 
Stacker, shuttle 
Adjustable stacker guide tube 
Straightener and fit header pipe 
Pi::rforator of header pipe 
Placemi::nt baffle 
Corrugated fin 
Die and press pole for end cap and baffle 

13 

REFERENCE NUMBER 

1 
2 
3 
4 
s 
6 
7 
8 
9 
10 
11 
12 
13 
14 

• 15 
16 
17 
18. 
19 
20 
21 
22 
23 
24 



ANNEX IV 

EQUIPMENT I TOOLS REFERENCE NUMBERS I APPLICATION TO CUSTOMER MODELS 

CUSTOMER I 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 11 18 19 20 21 22 23 24 

CARRYOVER 
MODELS 

MIROOR X X X X X X X X X X X X X X X X X X X X X X X X 
SACIFIA 

DUNA X X X X X X X X X X X X X X X X X X X X X X X X 

UNO X X X X X X X X X X X X X X X X X X X X X X X X 

REGATTA X X X X X X X X X X X X X X X X X X X X X X X X 

504 X X X X X X X ·x X X X X X X X X X X X X X X X X 

505 X X X X X X X X X X X X X X X X X X X X X X X X 

405 X X X X X X X X X X X X X X X X X X X X X X X X 

9 X X X X X X X X X X X X X X X X X X X X X X X X 

19 X X X X X X X X X X X X X X X X X X X X X X X X 

21 X X X X X X X X X X X X X X X X X X X X X X X X 

VALEO 
CUMATIZACAO 

SANTANA X X X X X X X X X X X X X X X X X X X X X X X X 

14 
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APPLICATIONS 
TOTAL 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
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ANNEXV 

IMPLEMENTATION SCHEDl/LE FOR PARALELL FLOW CONDENSER AND ALL ALUMINUN EVAPORATOR 

NUMBER STEP PHASE TIME 
-Technology Exchange a1 SECO WARWICK v1th INTERCLI 118 mont 

I TECHNOLOGY SEL[CTIO -Train INTERCL!MA Personnel on Parale!J Flou Manuf 
Process 118 mont 

3 month 
" '"i PRODUCT OESJGN -Das1gn to ~chive Customers Spec's 

4 month 
-Purchas~ Orders to Various Suppliers l12 mont 

3 PURCHASE OROEA 
OF EQUIPMENT -Build to Soec1f1cat1ons 12 month - -Site Preparation 111\onth 

t ARRANGEMENT 
-Cer11/1ca,1on and functional Check of Enu1oment ( 1/2 mont 
-Packing and Dispatch 112·mon1 

5 TRANSPORTATION -Overseas to Buenos Aires, Argentine I month 
-Transoort 10 !NTERCLIMA 1;2 mont 
-Complete Equipment Instq\lat,on 1 month 

6 INSTf\LLflT ION 
-Comnlete Site Preoarat1on l month 
-Train INTERCLIMA Personnel on Proper Equipment Op 2 month 

? PROCESS Cf\Pfl8ILITY Equipment Manufacturer's Personnel1Consult1ng Eng 
CHECK -Train Run and Oebuo Problems l month 

- Prototypes Manufactur1nq 1 month 
8 TEST 

- Perlomance, Func1onab1!11u and Durabtlitu Test1n 2 month 

9 PROOUCTION -Start full production. 19 111onth 
'\ 
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" EVAPORATOR ASSEMBLY LINE " 
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OZONEOPF.RAT(ONS RESOURCD GROUP REVIEW 

ANNEX VIII 
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COUNTRl.'i REPUBLIC OF ARGENTINA Pg. 1 

PROJECT TITLE! CONVERSION TO NON-TECHNOLOGY IN THE 
PRODUCTION OF HEAT EXCHANGERS FOR MOBILE 
AIR CONDITIONERS, 

PROJECT EN~'ERPRISES: M_IRGOR, INTERCI,IMA l>.ND SIMON CACHl,N 

SECTOR/SUB-SECTOR: MOBII,E AIR CONDITIONING (MAC) 

REFERENCE: Meeting at World Bank Offices 11/24/94, 
and two Preliminary Reviews 

RELATIONSHIP TO COUNTRY PROCRAM: 

The project preparers have noted that a strategy is needed 
and is being developed to treat issues related to the fleet 
of older cars, CFC-12 availability for service, retrofit options 
and sector pol1¢ies ( including possible government t<1.x 
interventions). It is suggested that a training component for 
the service industry in containment and contaminant reduction 
in CFC-12 systems, and cleanliness control in HFC-134a systems 
be considered within the sector strategy. The program should 
also consider the positive effects of improved manufacturing 
and service prior to conversion of the manufacturing facilities, 

TECHNICAL SOUNDNESS; 

These proposals identify the technical support sources 
and their anticipated costs. The sources identified for 
technology acquisition are believed to be competent. 

It is expected that the government in its sector strategy 
will include provisioning for good penetration into the 
application and service field outside the -primary o'ojective 
of CFC containment in MACs. 

RELEVANCE ANO ADEQUACY OF INFORMATION PROVIDED: 

The information, along with the proposals of each firm 
with regard to machinery and equipment appears to define the 
project and the anticipated expenses adequ.ately. There is some 
uncertainty that the request for incremental operational costs 
can be justified given that this is an integrated conversion 
project affecting 80 percent of the producers. Thus, the price 
changes would be expected to be virtually sector-wide and 
Government intervention and public education could provide a 
simultaneous impact. 

It is recognized that this is a poction of the total program 
for MACS and the rest of the program l.s curcently undefined. 
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ENVIRONMENTAL IMPACT: 

The inclusion of mass spectrometer leak testing infers 
a product with less leaks and therefore less service 
requirements, This is desirable and will contribute to reduction. 
of the emissiOfis of HFC-134a la greenhouse gas), Xt is 
anticipated that the aforementioned sector strategy will 
incorporate the need for reduction of leakage of CFc~12 (an 
OPS) in the service sector. The reduction of leakage of CFC-12 
in current production and service is not addressed, 

SAFETY ISSUES: 

To the knowled9e of this reviewer, there are not any unique 
safety practices required for the handling of HFC-134a or 
HFC-134a products. There are however, aa.fety practices 
associated with interchangeability of parts for mechanical and 
functional relia~ility that service personnel must be aware 
of. It is expected that adequate training and control of 
intrerchangeability of parts through design control will cover 
all unique safety conaiderations, 

PROJECT COS'l'Sl 

The unit abatement cost (UACI is reportea as $6.64/kg/yr. 
Any review should be considered by those with more understanding 
of the consequences and alternatives and with ~ore tiroe allocated 
in the review program. 

The inclusion of mass spectrometery leak detection in the 
manufacturin9 pr09ram for CFC-12 systems, instead of waiting 
for the conversion to HFC-134a systems should be considered. 

In the case of SIMON CACHAN, painting and packaging systems 
are listed in the description of the proposed conversion as 
wel.l as a "box pric<a" (paragraph 7. 1-l) and safety equipment 
(annex III, last two items on the first page}. Justification 
for these expenses should be reviewed. 

IMPLEMENTATION TIMEFRAME(S): 

CACHAN • 'l'he 10 quarter irople1nentation time ( 2. 5 yrs, l 
should ba adequate in the case ot SIMON CACHAN, 

INTERCLIMA The 19 month implementation time is extremely 
optiroi$t1c but feasible. 

MIRGOR No timeframe is specified, but it is suspected 
to correspond to the introduction of new models, If this is 
the case, the portion of tooling associated with model change 
should be separated from the portion of the costs associated 
with racoverin9 the loas in perform~nee du~ to tho u~e ot 
HFC-134a. 
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RECOMMENDATIONS: Pg. 3 

CACHAN zt is opinion of this reviewer that the proposed 
project is within the scope of our objectives and should be 
approved. 

XNTERCLIMA It is the opinion of this reviewer that the 
proposed project is within the scope of fundable pr ta. 

MIRGOR It is opinion of thia.~v 
project is within tha scope of ~urlaabl 

OORG RE\11:EW •• 

,..1· 
.,ii: 

DATE OF Rl!:VIEW, _____________ ,2 November, 1994 
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COUNTRY: 

PROJECT COVER SHEET 

Argentina 

PROJECT TITLE: 

SECTOR COVERED: 

ODS USED IN SECTOR: 

PROJECT IMPACT: 

PROJECT DURATION: 

PROJECT ECONOMIC LIFE: 

TOTAL PROJECT COSTS: 

INTERMEDIARY FEE: 

PROPOSED ODS GRANT: 

UNIT ABATEMENT COST: 

IMPLEMENTING AGENCY: 

COORDINATING 
NATIONAL AGENCIES: 

Conversion to non-CFC technology in the production of 
condensers for mobile air conditioning. 

Mobile Air Conditioning 

627 tons CFCs (ODP) 

180 tom CFC-12/year (jointly with Mirgor and Intcrcllma 
Project) 

One (l) year 

Ten (10) years 

US$ 2,658,463 Incremental Capital Cost 

US$ 79,750 

US$ 2,738,217 (reflects 100 % local ownership) 

US$ 3 .57 /kg/year (indirect unit abatement cost, for capital 
cost) 

WORLD BANK 

OPROZ-INTI 

BENEFICIARY ENTERPRISE: SIMON CACHAN, S.A. 

PROJECT SUMMARY 

Under this project, CACHAN S.A. will convert the present production of CFC-12 
condensers for mobile air conditioning (MAC) to HFC-134.a compatible technologies. This 
project includes the redesign and retooling of production lines, training, and technical 
assistance. To assure the reduction of CFC consumption, this project has been integrated 
with the INTERCLIMA project (condensers and evaporators) and the MIRGOR project (unit 
assembly and hoses), in order to cover all system components. 
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PROJECT OF THE GOVERNMENT OF ARGENTINA 

SIMON CACHAN S.A. CONVERSION TO NON CFCs TECHNOLOGIES IN THE 
MANUFACTURE OF CONDENSERS FOR MOBILE AIR CONDITIONING HEAT 

EXCHANGERS 

1. GENERAL BACKGROUND 

The Country Program of the Government of Argentina for the protection of the ozone 
layer was presented and approved in the XIII Meeting of the Executive Committee of the 
Multilateral Fund of the Montreal Protocol. This Country Program contains the Intentions of 
the Government and industry to reduce and phase out the consumption of ozone depleting 
substances (ODS). 

The Country Program calls for a total phase out of the ODS by the year 2006, and 
reductions in advance to the scheduled data established by the Montreal Protocol •mi their . 
amendments; Reasons for such a policy are environmental impact and future international 
restrictions on products that contain these substances. 

ODS consumption In Argentina during 1992, the base year of the Country Program, 
was 1,338 tons of CFC-11 and 2.408 tons of CFC-12. Due to the growth of the sectors that 
use ODS, the CO!IBllmplion has increased approximately 7% during 1993 and will increase 
6% during 1994. 

A strategy Is being designed to address the issues associated with service, 
containment, and reduction of CFCs in the older vehicles. The Government of Argentina 
will present the project at a later date. 

2. OBJECTIVE 

The objective of this project is to convert the present CACHAN production of CFC· 
12 condensers for the mobile air conditioning units to HFC-134a compatible condensers. 
Redesigning and retooling the present production lines are required. The project also 
included the elimination of the use of the chlorinated solvents needed for cleaning, which will 
be restricted in the future by the Montreal Protocol. 

3. SECTOR BACKGROUND 

In 1993, the Argentinian automobile industry produced 300,000 vehicles. This 
production has increased greatly during the present year. Taking into account the production 
programs of the domestic auto manufacturers CIADEA (Renault), SEVEL (Fiat, Peugeot) 

2 
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and Autolatina Argentina (Ford and Volkswagen), 1994 automobile production will reach 
400,000 unilS. 

Approximately 4S % to 50% of new vehicles have air conditioning units. In addition, 
there is strong demand in the after market for MAC units, since around 10% of the can less 
than one year old Install an air conditioning unit after entering cin:ulation. 

Taking into account these figures, aud considering that the average charge is 1 1:g per 
unit, present CFC-12 consumption is around 200 tons per year for new units. 

Approximately 1,700,000 vehicles !n Argentina have air conditioning. Assuming that 
every 3 to 4 years the units are recharged all(! that each service consumes 0.8 kg, 427 ton 
per year arc consumed in servicing lll.tivitles. 

The production structure of this sector is based on 4 companies, according to the 
following: 

INTERCLIMA: 
Produces condensers aud evaporators for MIROOR S.A and for VALEO Brazil. 

CACHAN: 
Produces radiators and condensers. Major part of its condenser production is for 

MIRGORS.A. 

MmGOR: 
Provides complete systems to the domestic auto manufacturers. Produces hose 

assemblys for the systems, assembles condensers and evaporators provided by CACHAN and 
INTERCLIMA respectively and imports the compressors. Its customers are CIADEA 
(Renault} and SEVEL (Fiat y Peugeot). Units provided represent around 75% of the 
domestic market. 

SISTEMAIRE: 
Provides complete systems to the domestic auto manufacturer AUTOLATINA 

Argentina, produces condensers, evaporators, and hoses assemblys. It shares 25% of the 
complete MAC units market. 

The Country Program calls for the phaseout of CFCs in the MAC sector on or before 
the year 2000 for new equipment, and pbaseout of CFCs co11SUmption in servicing activllies 
on or before the year 2004. 

The strategy for the sector is as follows: 

a) Define and present the three integrated projects simultaneously: MIRGOR, 
INTERCLIMA, and CACHAN. Such an approach serves to take into account that in 

3 
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the domestic market, INTERCUMA and CACHAN are important suppliers to 
MIRGOR. An advantage is that !he issue of double countiIJg can be avoided, 

4. 

b) One project to convert the heat exchanger and hoses production and the assembly 
line by SISTEMAIRE. 

c) One project for recovery and recycling of CPC-12 and training for service 
activities. 

ENTERPRISE BACKGROUND 

SIMON CACHAN is a 100% Argentinian company founded in 1907. The company 
manufactures in two plants (one in Buenos Aires and one in San Luis). In addition to MAC 
condensers, CACHAN's products include automobile radiators, and oil and air coolers. 
Reported annual sales are US$ 10,994,130. Additional company data are as follows: 

No. of Employees: 187 
Capacity Production: 176,000 units per month 
Present Production: 143,000 unlts per month . 
Annual CFC consumption: 183 Tons (indirect, jointly with MIRGOR and INTBRCUMA) 
Market share: 80% for MAC, domestic market 
Other markets: Brazil 
Ownership: 100% Argentinian 
Technology sources: Condenser: own design 

Simon Cachan is the only manufacturer of all aluminum serpentines. It has developed 
an own technology based on an aluminum multichannel tube, bent into a serpentine shape and 
surrounded by aluminum fins. It has adopted a brazing technology, ALFUSE, licensed by 
MODINE, Mfg. Co. (Racine • USA). 

s. TECHNOLOGY : Overview and Selection 

Currently, the only commercially viable alternative available to replace CFC-12 Is 
HFC· I 34a. This refrigerant is being widely introduced in MA Cs in Europe, Japan and the 
United States. 

Because of different performance and working temperatures of HFC-134a, changes in 
heat exchanger and hose assemblys of the MAC systems are required. 

CACHAN presently produces setpentine condensers for MAC systems. The basic 
serpentine design would meet the 20 to 35% increase in performance required for HFC-134a 
MAC systems after a redesign in order to provide additional condensation surface. This 

4 
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change implies a major volume and weigh! alteration, which will not be accepted by 
CACHAN customers. CACHAN's end customers are associated with European auto 
manufacturers, who have optimized the engine space to provide greater comfort for lh.e 
occupants, and 1hey do not agree with the requirement of additional space for a larger 
condensing unit. Therefore, a change in the design for the parallel flow technology is 
required. 

6. DESCRIPTION OF THE PROPOSED CONVERSION 

The Parallel Flow (PF) condenser design involves the following parts and processes: 

a) Manufacture of the multichannel tube where the refrigerant condenses. 
b) Manufacture of the clad aluminum fins. 
c) Manufacture of the clad aluminum timks and heads. Accessories to ensure 
impermeability and refrigerant flow in these parts (caps, dividers, COll!lectors, 
brackets, etc.) also have to be provided. 
d) Manufacture of clad aluminum sides (necessary to protect 1he fins and fix tb.e 
condenser to the car. 
e) Components degreasing, washing, and drying. 
f) Assembly of the above components. 
g) Fluxing and drying of the set in a nitrogen atmosphere. 
h) Preheating, furnace brazing, and cooling in nitrogen atmosphere. 
i) Pressuriiation and leakage test. 
j) Painting. 
k) Packaging. 

To effect the changeover, this manufacturing process requires the following new tools 
and equipment: 

1) Aluminum brazing system which includes: 
Flux application system 
Drying oven 
Brazing Furnace 

2) Fin machines 
3) Microexuuded tube straightener and cutter 
4) Assembly machine 
5) Washing, drying, fluxing, predrying, preheating, brazing, and cooling equipments 
6) Mass spectrometer leak test machine • 
7) Painting and packaging systems 
8) Devices and gauges quality control equipment 

s 
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change impliei a major volume and weight alteration, which will not be accepted by 
CACHAN customers. CACHAN's end customers are associated with European auto 
manufacturers, who have optimized the engine space to provide greater comfort for the 
occupants, and they do not agree with the requirement of additional space for a larger 
condensing unit. Therefore, a change in the design for the parallel flow technology is 
required. 

6. DESCRIPTION OF THE PROPOSED CONVERSION 

The Parallel Flow (PF) condenser design involves the following parts and processes: 

a) Manufacture of the multichannel tube where the refrigerant condenses. 
b) Manufacture of the clad aluminum fins. 
c) Manufacture of the clad aluminum tanu and heads. Accessories to ensure 
impermeability and refrigerant flow in these parts (caps, dividers, connectors, 
brackets, etc.) also have to be provided, 
d) Manufacture of clad aluminum sides (necessary to proteet the fins and fix the 
condenser to the car. 
e) Components degreas~. washing, and drying. 
f) Assembly of the above components. 
g) Flux~ and drying of the set in II nitrogen atmosphere. 
h) Preheating, furnace brazing, and cooling in nitrogen atmosphere. 
i) . Pressurization and leakage test. 
j) Painting. 
k) Packaging. 

To effect the changeover. this manufacturing process requires the following acw tools 
and equipment: 

1) Aluminum brazing system which includes: 
Flux application system 
Drying oven 
Brazing Fumac:e 

2) Microextruded tube straightener and cutter 
3) Assembly machine 
4) Washing, drying, fluxing, predrying, preheating, brazing, and cooling equipments 
5) Mass spectrometer leak test machine 
6) Painting and packaging systems 
8) Fin machine and gauges modification 

5 
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Detailed tooling and the equipment required are provided in Annex n. 
Implementation schedules appear in Annex III. Annex V is a 50 page compilation of 
quotations requested by the company and is in the WORLD BANK SIMON CACHAN 
project file. 

7. PROJECT COSTS 

7,1 Capital Costs 

Incremental Capital costs include tooling and shipping expenses, technical assistance 
and training. A detailed cost breakdown ls given in Annex II. The capital costs amount to 
US$ 2,311,707 not including 15% continency. • 

7,2 Cachan Prqject Total Costs 

US$ 2,658,463 with contingency. 

7 .3 Unit Abatement Co61 
. 

The CFC consumers in the MAC sector are auto manufacturers, ·not the MAC system 
producers. In order to estimate the unit abatement cost, and taking into account that this 
project Is part of an integrated one, that also includes the INTERCLIMA project and the 
MIRGOR. project, an indirect CFC consumption was assumed, based on the total units that 
MIRGOR provides for the domestic market and some servicing consumption to units for one 
year. The capital cost of the three projects considered are: 

US$ 1,674,488- INTERCUMA 
US$ 30,080 - MIRGOR 
US$ 2,311,707 - CACHAN 

Item 

a) Capital costs 
b) Project Useful Life 
d) ODS Reduction/year 
c) Capilal Recovery factor (10 % discount 
rate) 

Unit Abatement Cost [a(e) /d] • Capital Cost,. 

6 

Units Value 

US$ 4,016,275 
years 10 

kg 183,000 
0.16275 

US$/kg/year 3.57 
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8. PROJECT FINANCING 

CACHAN requests the grant of 100% of the project costs, reflecting the 100% local 
ownership, based on US$ 2,738,217. This includes 3% intennediary fee of US$ 79, 7S0. 

9. PROJECT EXECUTION 

9.1 Responsibilities 

CACHAN will coordinate with OPROZ the terms for all required responsibility 
agreements, including a description of accountability, and explicit arrangements to receive 
technical or managerial assistance from both federal institutions (as INTI) and/or private, 
domestic or foreign parties, from either international organizations (as World Bank) or from 
the private sector, mainly in association with equipment/raw-material suppliers. 

OPROZ and INTI will oversee tbe successful Implementation of tbe project. AI. part 
of their supervisory role, they will ensure the proper disposition of the CFC-12 equipment. 
If it is possible to retool for another industry, that will be the preferred approach. 
Equipment which cannot be retooled will be destroyed. • 

9,2 Project Timetable 

Th.e implemeDtation schedule is given in Annex Ill. 

10. REGULATORY ACTION 

This project will not require regulatory actions. 

11, PROJECT IMPACT 

This project, jointly with the MIRGOR and the INTBRCLIMA projects, will 
contribute to eliminate the use of, at least, 183 tons of CFC-12 in the first year of 
implementation. The project employs commercially and environmentally acceptable 
technologies, and will thus be instrumental in the subsequent elimination of the use of CFCs 
in similar plants in Argentina. 

In the present production line, the components require vigorous washing which 
generate harmful pollutants that require neutralizing of this water and vapor products. As an 
addll!onal benefit, the use of the new tecbnology eliminates the production of comaminant 
vapors and water. 

7 
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ANNEX I 
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BSTIMhTB OF T!IB TOTAL PRODUCTION OP COJIDllllSIIRS 

BY Sil10N CACHAN l!',OR 1994, 

~arket of automotive vehicle 
manufacturers. 

Sim6n Cachan s .A.' s share of the 
market 85,072 

Export market 2,500 

Domestic aftermerket (12 months) 30,000 

Total estimated sales for 1994 117,572 

units 

units 

units 

uni.ts 
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PARTIAL MA.RKBT 

Estimate of the 1994 production of condensers by Sim6n cachan S.A. 
for the original equipment manufacturers market (OBM). 

Production intended for Sevel (Fiat and Peugeot), Ciadea (Renault) 
end Scania Argentina. 

MODEL 

504 SRD II 

505 carburetor 

505 Injection 

505 Diesel 

405 C 

Renault 9 

Renault 11 

Renault 19 

Renault 21 

Scania 

TOTAL 

TOTAL NUMBER OF VEHICL!§ 
EOUitPED WITH AIR COMQIT, 

8,112 

3,000 

400 

1,080 

8,000 

17,280 

6,000 

34,800 

5,200 

1.200 

85,072 

\ 11 months, 7,733 per month 
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TOTAL ARG8NTINE MARKET 

Estimate of Sim6n Cachan s .A.' s snare of the original equipment 
manufacturers market (OEM) for 1994 "' Condensers for vehicles 
equipped with air conditioners produced by Savel, Autolatina, 
Ciadea and Scania. 

Sevel 54,972 vehicles 

Autolatina 33,958 vehicles 

Ciadea 63,280 vehicles 

scania (trucks) 1.200 vehicles 

153,410 vehicles 

equipped with air conditioners during 1994. 

Vehicles equipped with condensers 
produced by Sim6n Cachan 85,07:2 

Sim6n Cachan's share of the condenser market for air conditioners 
in the Argentine OEM market: 5S.451 
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ANNEXll 
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DESCRIPTION 

I. Technical assistance (S.A. DAY) 

2. Mlcroextruded tubes CU!ICf and 
stralghtem,r (Bulad) 

3. Tube trayers 

4. Fin u-ayers (McK.cnica) 

s. Core u.ombly mllllhlne (McKenica) 

6, Motorized conveyor (McKenica) 

7. Semi autombtlc header machine 
(McKenica) 

s. Tnnuport, Insurance, and total cost for 
itenu 4 to 7 

~- WIIShing and dryin11 system (SCco 
Warwick) 

10. Fluxing, drying, pro-heating, brazlng 
1111d cooling line (Seco Warwick) 

11. Flu.. conccmrato stalion 

12. Mw spectrometer 

13. Connector soldering station (estimated) 

14. illsert maehlne for end caps l!lld header 
dividers 

IS. Fin machine tooling (McKenica) 

16. Mold$ for fin trays 

SubtQ!al 

17. Continiency: 15% of subtotal 

TOTAL 
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PROJECT COSTS 

Capita! Costs 

ESTIMATED COST 

PURCHASE TRANSPORT 
V!\LUB 

150,000 

150,000 2,000 

80,000 2,000 

70,000 

417,800 

20,000 

62,500 

12,700 

157,500 6,017 

780,950 116,750 

20,000 

21,000 

40,000 

10,000 

80,420 

24,000 

13 

INSURANCE TOTAL 

150,000 

200 lS2,000 

200 82,200 

7,000 590,000 

1,450 164,967 

19,400 977,100 

Z0,000 

21,000 

40,000 

10,000 

80,420 

24,000 

2,311,707 

346,756 

2,6S8,463 

~ 



TOl 514 2820068 HOJ 20, 1994 9:00PM "241 P,16 

ASSEMBLY OF PFC CONDENSERS ·- COUNSELING AGREEMENTS 

Ref Ni! De.criptiOD Amowll Bstimated lmporlt,d Local Esllmale4 ttanspon Total 
cost cost 0$llmatod 

CO$l 

Supplier wuranco 
to plant 

2C Tedmlcal ilOl111$elllli and I IS0,000 X 150,000 
!Upport 

14 
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ASSEMBLY OF PFC CONDENSERS •• EQUIPMENT 

Description Amount Estimated lmponed Local Estimaled transpon Total 
cost cost esdm>tod 

colt 

Supplier Insurance 
to plant 

Microextruded tubes l 150,000 X 2,000 200 152,200 
cutter and ltraiglhener 

Tube tray I 80,000 X 2,000 200 82,200 

Fin tray l 70,000 X 

eo~ aasembly machin~ I 417,800 X 
Motorized conveyor l 20,000 X 

Semi 1111tomatic header 1 62,500 X 
machine 

transport and total costs 12,700 7,000 590,000 
for SB to 6E 

W1•hing an<! d,ylng I 157,500 X 6,017 1.450 164,967 
-system 

Fluxing, d!yillg, I 780,950 X 116,750 79,400 977,100 
preheat!Jli, brazing, and 
cooling line 

Flux concentrate station I 20,000 X 20,000 

Mus spe<:trorneter I 21,000 X 21,000 

Cot\!!tCtor soldering 1 40,000 X 40,000 
station 

Insert machine for end l 10,000 X 10,000 
caps and header dividers 

15 
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ASSEMBLY OF PFC CONDENSERS -· TOOLING 

Ref NJ! Description Amount Estimated ltnj)Qrted Local Estimated tnnsport Total 
cost ()()$1 (:$ljmated 

cost 

Supplier to I.osut= 
plant 

1T Fin machine tooling 1 80,420 X Included 80,4:20 
in 
McKonlca 
machine 

zr Molds for fin trays 1 2~.000 X Included 24,000 
in 
McKenica 
ma<l>lne 

16 
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ACTIVITY QUARTER 

Isl 2st 3rd 4th Slh 6th 7th 8th 91h 10th 

Tecb.nlcal 25,000 25,000 25,000 2S,OOO 25,000 25,000 25,000 25,000 
assistance 

Finmw:hine 120,000 120,000 154,709 

Mlcroextnlded 74,880 74,880 74,880 74,880 74,880 
tube,i 
straightener 
cutter and inyer 

Tooling 68,737 68,737 68,737 68,737 68,737 68,737 

Aosembly 140,000 140,000 188,0Ui 
ma¢hlnes 

Wullins, 365,000 365,000 482,067 
dryilli, fluxing, 
and brann,g line 

Lealalgctcst 55,000 SS,000 60,578 

Devices and 100,000 S0,400 
gllgt$ 

Unforeseen costs 84,560 84,S60 84,560 84,560 84,S60 84,560 

TOTAL 25,000 913,177 253,177 945,677 365.6?7 1,201,447 190,797 2.5,000 

18 
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ACTlVI'tY Q<IARTl!ll 

let 2nd 3rd ◄th Sth 6th 7tl\ Uh 9th 10th 

Pl!O.JECT Ult 
DIOCRIPflOK 

P'tl(Ala DMl'T x.u 

f'ORWAIUltl!O ux 
OP' 'LKG.\L 

"°"""""' 
"FUfAtfCIAL u• lll 
KIOO'rtl\'IIOHS 

SlGNJi'CO QF :ux 
OOCU><!Hts 

IAY>IEHn lU 

POlt<;HASI Ul 

tDILl>1HO 1ll Ill Ill Ill 

IKITALl.>.UOK llX l'.ll 

ADJV$TKBK'r lU 

ITM\T OP Ill 

Stai:t up: 1/7 Octobar'96 
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OZONE OPERATIONS RESOURCE GROUP REVJBW 

ANNEX IV 
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COUNTRY: REPUBLIC OF ARGENTINA Pg. 1 

PROJECT TITLE: CONV.::RStON TO NON-,ECHNOLOGY lN TH£ 
~RODUCTION OF BEAT EXCHANGERS FOR MOBILE 
~IR CONDITIONERS. 

PROJECT ENTERPRISES: MIRGOR, !NTERCLIMA ANO SIMON CACffAN 

SECTOR/SUB-SECTOR: MOBILE AIR CONDITIONING (MAC) 

RtFERENCE: Meeting at World ,ank Offices 11/24/94, 
and two Preliminary Reviews 

RELATIONSHIP TO COUNTRY PROGRAM: 

The project preparers have noted that a strategy is needed 
and is being developed to treat i$Suas related to the fleet 
of older cars, CFC-12 availability for service, retrofit optiona 
and sector policies (including possible g.:,vernment tax 
interventions). It is suggested that a training component for 
the service industry in containment and contaminant reduction 
in CFC-12 systems, and cleanliness control in HFC-134a systeins 
be considered within the sector strategy. The program should 
also consider the positive effects of improved manufacturing 
and service prior to conversion of the manufacturing facilities. 

TECHNICAL SOUNDNESS: 

These proposals identify the technical support sources 
and their anticipated costs. The sources· identified for 
technolo9y acquisition are believed to be competent. 

It is expected that the government in its &eotor strategy 
Will include provisi.:,ning for good penetration into the 
application and service field outside the primary o'bjective 
of CFC eontainment in MACs. 

RELEVANCE AND ADEQUAC~ OF INFORMATION PROVIDEO: 

'l'ha information, along with the proposals of each firm 
with regard to machinery and equiP<11ent appears to define the 
project and the anticipated expense:; adequ_ately. 'l'he:re is ,;ome 
uncertainty that the request for incremental operational costs 
can be justified given that this is an integrated conversion 
project affecting BO percent of the producers. Thus, tha price 
changes would 'be expected to be virtually sector-wid$ and 
Government intervention and public education could provide a 
simultaneous impact, 

It is recognized that this is a portion of the total program 
for MACs and the re$t of the program is currently undefined . 

• I 
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ENVIRONMENTAL IMPACT: 

The 1nclu~ion of mass spectrometer leak testing infers 
a product with less leaks and therefore less service 
requirements. This is desirable and will contribute to reduction .. 
of the emissions of HFC-134a Ca q~••nhouae qas). Xt is 
anticipate~ that the aforementioned sector strategy will 
incorporate the nQed for reduction of leakage of CFC-12 (an 
ODSI i~ the service sector. The reduction of leakage 0£ CFC-12 
in current production and service is not addressed. 

SAFETY ISSUES; 

To the knowled~e of this reviewer, there are not any unique 
safety pract1ces required for the handling of kFC-134a or 
HFC-134a products. There ara however, safety practices 
associated with interchangeability of parts for mechanical and 
functional reliability that service personnel must be aware 
of. It is expected that adequate training and control of 
intrerchangeability of parts through design control will cover 
all unique safety considerations, 

PROJECT COSTS: 

The unit abatement cost (UAC) is reported as $6.64/kg/yr. 
Any review should be considered by those with more understanding 
of the consequences •nd alternatives and with more time allocated 
in the review program. 

The inclusion of mass spectrometery leak detection in the 
manufacturing program for CFC-12 systams, instead of wa1t1n9 
for the conve~sion to HFC-134a systems should be eons1derad. 

In the case of SIMON CACHAN, painting and paekagini systems 
are listed in the description of the proposed conv•raion as 
well as a "box price'' (paragraph 7, 1-1) and a&fety equipment 
(annex Ill, last two items on the first page), Justification 
for these expenses sho.uld be reviewed. 

IMPLEMENTATION TlME1RAME(S): 

CACHAN The 10 quarter implementation time (2.5 yrs.} 
should be adequate in the case of SIMON CACHAN. 

IN'l'ERCLIMA The 19 month implementation time is extremely 
optimist:.ic but feasible. 

MIRGOR No timeframe is specified, but it is suspected 
to correspond to the introduction of new models, If this is 
the case, the portion of tooling associated with model change 
should be separated from the portion of the costs associated 
with recovering the loss in performance due to the u8e of 
HFC-134a. 
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'C • • • ... 

RECOMMENDATIONS: 1'9'• 3 

CACKAN It is opinion of this revi•wer that the proposed 
project ia within the scope of our objectives and should b& 
approv-ad. 

. .. INTERCLIMA It 1s the opinion of this reviewer· that the 
proposed project l.8 within the scope of fundable p:;o ta •. 

MIRGOR It Ls opinion of this ""v 
project is within the Goope of ~~~ab 

/i .. .. . 
OORG REVtBW, ______ ~~"4,d.d.~...!..-'"'° 

OA'l'E OF Rl!!VIEW, _______ ~ ____ .....,12 November, 1994 

\ 
I 
l 
l 
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PROJECT COVER SHEET 

COUNTRY: 

PROJECT TITLE: 

SECTOR COVERED: 

ODS USED IN SECTOR: 

PROJECT IMPACT: 

PROJECT DURATION: 

Argentina 

Conversion to non-CFC technology in the production of 
complete mobil air conditioning systems. 

Mobil Air Conditioning 

627 tons CFCs {ODP) 

180 tons CFC-12/year 0ointly with lnterclima and Cachan 
Project) 

One (1) year 

PROJECT ECONOMIC UPE: Ten (10) years 

TOTAL PROJECT COSTS: 

INTERMEDIARY FEE: 

PROPOSED MLF ORANT: 

COST EFFECTIVENESS: 

COORDINATING NATIONAL 

Incremental Capital Cost US$ 34,592 • 

US$ 1,040 

US$ 35,632 (reflects 100 % local ownership) 
Incremental Operational Cost US$ 1,882,187 (to be requested in 
one year) 

US$ 3.57/kg/year (indirect unit abatement cost, for capital 
cost) 
US$ 10.3/kg/year (indirect unit abatement cost, for operational 
cost) 

AGENCIES: OPROZ - INTI 

IMPLEMENTING AGENCY: WORLD BANK 

BENEFICIARY ENTERPRISE: MIRGOR, S.A. 

PROJECT SUMMARY 

Under this project, MIRGOR will CQnvert the present production of CFC-12 mobil air 
conditioning (MAC) units to HPC-134a compatible technologies. This project includes the 
redesign and retooling of production lines, training, technical assistance, and incremental 
operating costs for one year. To assure the reduction of CFC consumption, this project has been 
integrated with the CACHAN project (condensers) and the INTERCLfMA project (evaporators 
and condensers), in order to cover all system components. 

C',l ! 
' l 
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PROJECT OF THE GOVERNMENT OF ARGENTINA 

MIRGOR S.A. CONVERSION TO NON CFCs TECHNOLOGIES IN THE 
MANUFACTURE OF MOBIL AIR CONDITIONING UNITS 

l, GENERAL BACKGROUND 

The Country Program of the Government of Argentina for the protection of the oz.one 
'layer was presented and approved in the XID Meeting of the Executive Committee of the 
Multilateral Fund of the Montreal Protocol. This Country Program contains the intentions of 
the Government and industry to reduce and phase out the consumption of ozone depleting 
substances (ODS). 

The Country Program calls for a total phase out of the ODS by the year 2006, and 
reductions in advance to the scheduled data established by the Montreal Protoeol and their 

. amendments. Reasons for such a policy are environmental impact and future international 
restrictions on products that contain these substances. 

ODS consumption in Argentins during 1992, the base year of the Country Program, 
was 1,338 tons of CFC-11 and 2,408 tons of CFC-12. Du.e to the growth of the sectors that 
use ODS, the consumption has increased approximately 7% during 1993 and will increase 
ti% during 1994. 

A strategy is being designed to address the issues associated with service, 
containment, and reduction of CFCs in the older vehicles.. The Government of Argentina 
will present the project at a later date. 

2. OBJECTIVE 

The objective of this project is to convert the present MIRGOR production of CPC-12 
systems for mobile air conditioning to HFC-134a compatible systems. Redesign and 
retooling of the present assembly lines are required. Entire redc&ign of specific units that are 
not produced in Europe by the parent manufacrurers will also be necessary. 

3. SECTOR BACKGROUND 

In 1993, the Argentinian automobile industry produced 300,000 vehicles. This 
production has increased greatly during the present year, Taking into account the production 
programs of the domestic auto manufacturers CIADEA (Renault}, SBVEL (Fiat, Peugeot) 

2 
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and Auto!atina Argentina (Ford and Volkswagen), 1994 automobile production will reach. 
400,000 units. 

Approximately 45% to 50% of new vehicles have air conditioning units. In addition, 
there is strong demand in the after market for MAC units, since around 10% of the cars less 
than one year old install an air conditioning unit after en1ering circulation. 

Taking into account these figures, and considering that the average charge Is 1 kg per 
unit, present CFC-12 consumption is around 200 tons per year for new units. 

Approximately 1,700,000 vehicles in Argentina have air conditioning. Assuming that 
every 3 to 4 years the units are recharged and that eai:h service consumes o. 8 kg, 427 ton 
per year are consumed in servicing activities. 

The production structure of this sector ls based on 4 companies, according to the 
following: 

INTERCLlMA: 
Produces condensers and evaporators for MlRGOR S.A and for V ~O Brazil. 

CACHAN: 
Produces radiators and condensers. Major part of its condenser production is for 

MIRGORS.A. 

MIRGOR: 
Provides complete systems to the domestic auto manufacturers. Produces hose 

assemblys for the systems, assembles condensers and evaporators provided by CACHAN and 
INTERCLIMA respectively and imports the compressors. Its customers are CIADEA 
(Renault) and SEVEL (Fiat y Peugeot). Units provided represent around 75 % of the 
domestic market. 

SISTEMA.IRE: 
Provides complete systems to the domestic auto manufacturer AUTOLATINA 

Argentina, produces condensers, evaporators, and hoses assemblys. It shares 25 % of the 
complete MAC units market. • 

The Countty Program calls for the phaseout of CFCs In lhe MAC sector on or before 
the year 2000 for new equipment, and phaseout of CFCs consumption in servicing activities 
on or before the year 2004. 

The strategy for the sector is as follows: 

a) Define and present the three integrated projects simultaneously: MIRGOR, 
INTERCLIMA, and CACHAN. Such an approach serves to take into account that in 

3 
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the domestic market, INTERCLIMA and CACHAN are important suppliers to 
MIRGOR. An advantage is that the issue of double counting can be avoided. 

b) One project to convert the beat exchanger and hoses production and the assembly 
line by SISTEMAIRE, 

c) One project for recovery and recycling of CFC-12 and training for service 
activities. 

ENTERPRISE BACKGROUND 

MIRGOR produces finished automobile air conditioning units. Annual sales of US$ 
93,620,804 were reported during 1993. Facilities at the Mlrgor Plant are one assembly line, 
one hose assembly line, and production text. Additional company data are as follows: 

No. of Employees: 
Capacity Production: 
Present Production: 

Annual CFC consumption: 

Market share: 
Other markets: 
Ownership: 
Technology sources: 

License agreements 

300 
165,000 units per month 
118,252 units per month 
183 Ton (indirect, jointly with INTERCLIMA and 
CACHAN) 
75 % of domestic market 
Brazil 
100% Argentinian 
Evaporators: Valeo France and own design 
Condenser: own design 
VALEO TN France 
HARRISON Div Radiators {France • USA • Japan) 

5. TECHNOLOGY I Overview and Seleetion 

Currently, the only commercially viable alternative available to replace CFC-12 is 
HFC-l 34a. This refrigerant is being widely Introduced in MACs in Europe, Japan and the 
United States. 

Because of t11e different performance and working temperatures of HFC-134a, 
changes in heat exchangers and hoses of the MAC systems are required. 

Conversion of evaporators and condensers are presented in the INTERCLIMA and 
CACHAN projects, but introduction of the newly designed components in the air 

4 
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conditioning system will require unit redesign. The same occurs with the compressor and 
expansion valves. 

Different chemical processes associated with HFC-134a require the adoption of new 
hoses, dryers. and seals. Therefore, the hose assembly line has to be converted and lt will 
be necessacy to test the new components. 

6. DESCRIPTION OF THE PROPOSED CONVERSION 

Tho change of technology in the p,oduction of heat exchangers (evaporators and 
condenser) by INTERCLIMA demands the retooling of the production line as follows: 

a) Redesign of Peugeot 505 and Regatta units. 
b) Testing new units with the new components 
c) Conversion of the hose production line. 
d) Conversion of the assembly line. 

Detailed technical specifications of required redesign are presented. in Annex n. 

7. PROJECT COSTS 

7 .1 Capital Costs 

capital incremental costs include: 

1) Tooling for the hose line, procurement of equipment, and associated shipping costs 
(see Annex Ill). 
Note: Each component was affected by a box price. 

2) External engineering services, testing and materials for testing. (see Annex VI) 

3) Training (see Annex I). 

The capital costs amount to US$ 34,592. 

7.2 Incremental Operational Costs 

Incremental operational costs result from an increase in the prices of the compressor, 
expansion valve, and dehydrating tubes and hoses. The evaporators and condensers are not 
included in this project because they are Included in the CACHAN and lNTERCLIMA 
projects. Detailed incremental operational costs are given in Annex V. It is acknowledged 
that the incremental costs component of the project will require re-evaluation. However, lbe 

s 
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Government of Argcntlna has requested their inclusion in the project, subject to re-evaluation 
of the input prices. It should also be noted that approved incremental costs in Montreal 
Protocol projects funded through World Bank implementation operations will be disbursed 
only against actual expenditures and that these will have to be verifiable in strict accordance 
wiU1 World Bank disbursement policies. 

Operational incremental costs amount lo US$ 2,091.319. 

NPV (10% discount): US$ 1,882,187 

7 .3 Total Cost 

34,592 + 1,882,187 == 1,917,819 

7.4 Unit Abatement Cost 

The CFC consumers in the mobile air conditioning sector are auto manufacturers, 
who are not the MAC system producers. Then, in order to estimate the unit abatement cost, 
taking into account that this project is patt of an integral one, where the GACHAN project 
and INTERCLIMA project are involved, an indirect CFC consump_tion was assumed based 
on the total units that MIRGOR provides the domestic market and some servicing 
coruumption for the first year of the units. The capital cost of the three projects considered 
are: 

case: 

US$ 1,674,488 - INTERCLIMA 
US$ 30,080 - MIRGOR 
US$ 2,311,707 • CACHAN 

Also, the incremental costs of this project were taken into account in this particular 

Item Units Value 

a) Capital costs US$ 4,016,275 
b) Project Useful Life years 10 
d) ODS Reduction/year kg 183,000 
e) Operational incremental costs US$ 1,882,187 

f) Capital Recovery factor ( I 0 % discount 0.16275 
rate) 

Unit Abatement Cost [a(I) Id) • Capital Costs. USS/kg/year 3.57 
Unit Ab•tement Cost [c/d] • Inct'ementnl Costs USS/kg/year 10.30 
Total unit Abutement Costs USS/kg/year 13.87 

6 
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8. PROJECT FINANCING 

MlRGOR requests the grant of 100% of the project costs, reflecting tl1e 100% local 
ownership, based on US$ 35,632. 

9. PROJECT EXECUTION 

9 .1 Responsibilities 

MIRGOR SACIFIA will coordinate with OPROZ the tenns for all required 
responsibility agreements, including a description of accountability, and explicit arrangements 
to receive technical or managerial assistance from both federal institutions (as INTI) and/or 
private, dome6tic or foreign parties, from either international organizations (as World Bank) 
or from the private sector, mainly in association with equipment/raw-material suppliers. 

OPROZ and INTI will oversee the successful implementation of the project. As part 
of their supervisory role, they will ensure the proper disposition of the CFC-12 equipment. 
If it is possible to retool for another industry, that will be the preferred approach. 
Equipment which cannot be retooled will be destroyed. 

9.2 Project Timetable 

The new assembly line will be ready within 15 months from the start of project 
implementation. The development of components to start production Is estimated to be 4 
months (including testing and approval by cuSlomers). The implementation schedule is given 
in Annex V. 

10. REGULATORY ACTION 

This project will not require regulatory actions. 

11. PROJECT IMPACT 

This project, jointly with the CACHAN and the INTERCLIMA projects, will 
contribute to the elimination of consumption of, al least, 183 tons of CFC- l2 in the first year 
of implementation. The projects utilizes commercially and environmentally acceptable 
technology and will thus be an efficient instrument in the subsequent cl4ili.nation of the use of 
CFCs in similar plants In Argentina. 

7 
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ANNEX I 

MIRGOR SACIFIA - PROJECT ESTIMATE COST 

TOOLING 
(Annex Ill) 

SHIPPING Cost to poxt to entry BS.AS 

Cost to pon BS.AS - Rio Grande 
(Annex ID) 

UCENSE 

TRAINING Intemal training courses 

IMPORT TAX 

Sub-total 

1S% contingencies 

TOTAL CAPITAL COSTS 

INCREMENTAL COST RAW MATERIAL 
(Annex V) 

TOTAL 

8 

INCREMENTAL 

23,284 

1,164 

1,632 

0 

4,000 

0 

30,080 

4,512 

34,592 

2,091,319 

2,125,911 
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ANNEX !I TABLE ( 
PARALELL FLOW TYPE OES!GNS SUlTflBLE fOR HFC-13i 

(AC) A IR CONO I T!(JM I.NG SYSTEM 
ANO THEIR APPL!CAT[ON FOQ M!RGOQ'S CUSfOME 

AC COMPONENT O(S!GN CHARACTEQISTIC HFC 131A 
APPUCAHON 

TUBE UIOTH CENTCll H 
PflllALELL fLOW • • 18. 7 • 9. 83 A 

Oepht Looo H1hc11 
79 180 166 

. 
a 

79 220 203 C 
79 270 203 0 

TUBE ANO FrN 79 285 203 E 
79 2'15 152 f" 
79 321 178 G 
79 263 229 H 

OES[GN·APPL{CATION 
PARALELL FLOU TUBE ANO fl 

CUSTOMER VEHICLE MOO(L CONO£NSEA EVAPORATOR 
Fl AT CSEUEL > OUNA A C 

UNO A B 
REGATTA A -,-

PCUGEO T CSE'.UEL l 50i A C 
505 A 0 
'105 . A C 

CrAOEA (RENAULT~ 9 A F 
19 A G 
21 A H 

9 
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ANNEX l I fABLE I! 
ntQGOR CUSTOMER O~S!GN CHANGES BY U~H:CLE 

MODEL ~NO DESIGN CHANGE TYPE 

F
. CHANGE TYP ES Tl MATEO 

CUSTOMER MOOEL<sl I 2 3 YEARLY • 
VOLUME 

FIAT (S[UEL) OUNA X IL 010 
UNO X 15. 100 

REGATTA X 2.180 
PEUGEOT <SEUELl 504 X 13,572 

505 Cl\1'18 X 2.2-10 
505 INY10[ES X 2.210 

'105 X 8.000 
~!AOEA (RENAULT) g X 17, 280 

11 X 6 000 
19 X 31,800 
2 l X 5,200 

Subto1at I !lB, 252 
PEUGEOT <SEVEL > 306 X 28,000 

. 50'1 HfC-13-la X . 2.000 
fl AT <SEUEL) 178 V 75.000 ,. 

OUNII uun X 33,000 
Cl AOEA <RENAULT ) CLIO X 25.000 
VOLKSI-IAGEN GOL (AVS l X 20,000 

I Subtotal I 175,000 
VOLKSI-IAGEN POINTER X I 8,000 
FOQO OR{QN X 8,000 

ESCORT X 10,000 
MERCEDES BENZ TIN X 3,000 

Subtotal 29,000 
TOTAL I 322,252 

1 - ACC units on present production that require to be redeslgn for HFC-134a 
2. ACC units in proyect design process HFC-134a requirad to sta,1 

production during 1994/95/96 
3. ACC units under lac1ibility .tudies HFC-134a requiered. 
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nlllGOil llltH(l( 11 l Table 1 
tO!JIPn(Nl COS! BIIEIIIWOIJII 

llll'ORI £0UIP11CNI fOOLS TOTAL 
(OUJPnrnT Ol! COST COST COST 

LOCAL ll 8 C: CA•R) 
• ESJGN OCU£LOP ANO TINOUT 5, 16" AUBllER HOSf I .<,q 661 
£S!GN.OEVELOP.ANO TRYOUT 13,32" RUBBER HOSE I 661 661 
(SIGN.OEVELOP.ANO TRYOUT 1,2• A!J8B£R HOS£ l 661 661 

0CSJGN.OEUELOP.ANO TRYOUT 5,8'' RU!lllCR HOSE l 66! 661 
111NCHCSTER 1100.1160000 H\'ORflULIC ClllNP PllESS ,Oil US I 
iANCH(STER TOOL ll OIE.PI\Tf'.!Hm 8-f!NGOl HOSE 

22,636 '22,636 

1Ul(Sl G. BAS£ Of PRESS TO INCORPOllf\T( HYOAAL\.IC POU I 2,237 2,Zl7 
rnrn BRSE Of 11AO!!N£ UITH STNlOAllO JS GPt1 POUER UN 
,~ABEL /ILL EL£CTRIQll COMPOf:j(NTS IN THE NAJN CABIN£ I 251 251 
SPAN!Sll TllANSLATIONS OIi OPCRllTOJ? CONTROL STATIOO C 
·001 SI/I ICH ll OU/1L PAU1 OUH011 CDHHlOl ClllCUITS Ill I 392 392 
SELECTOR $\llTCH TO CHOOSE tll\CHINE OPCAATION BY (ll 

. . 

Sl\f(TY LIGHT CURTAIN INSTAI.LEO TO POOTCCT OPERIITIO I 2,695 1,695 
JAIi OP£NING 
KEY LOCK RESET PAR 15 COUl!J(R IN Pt.AC( or STllHOflllO I 11 11 
~SCT COONTCR_ 6·OIGJT ELECTRIC, CAGLE 
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20 27 

l35 189 

2 3 
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n!OGOQ 

IMPO!lT 
(OUIPffENT Oil 

LOCAL 
111,JNG FOil J8U,J,50 POW(Jl I 
SlNGLC CRU! TY CRIMP fl![ roo 5/16" Rl.llOCll HOSE I 
~PAil( Clll tlP f!NG£AS 8 PER SCR 5., 16" RUBB£R HOS, l 
SINGLE CAVITY CRIMP DI( fOR 13;32" flU98ER HOSE I 
SPflllC CllltlP flN6r!lS 8 PER SEil 13;32" llll88Ell HOSE I 
~ !NGLE CAJJITY CRll'P OIE rQR !;2• "'"'8• u ,.,5[ l 

PARE CR I t1P Fl NGrns 8 PC/l SER 1.r 2' RU8BER HOSE J 
INGLE CllV ITY Cfll MP o I ( r,u 5;8" m.t88Cll HOSE I 
PAR£ CRIMP flHG!:llS 8 ,,, ll SEil 5,0" mmarn HOSE I 
II I IUM' s CHAM8Ell L 

T O T A L E S 

?n<-• ,nc.hOM ~1fJPlNJ than:;H ucuU •h• COt.n'h'V ol Ct'l.11'1 port WSI\> 

12 

"'.-1'S'' 

' 
.,,. 

lllffiCX 111 Table 1, continued 
COUI Pll(l!T COST llll£flKllOIIN 
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II 
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C•<AtB) , ll ( 

356 18 25 
5-822 5 822 291 408 

66 l 661 33 16 
5822 5821 291 108 

661 661 33 16 
5.822 5822 291 108 

661 661 33 16 
5,822 5.B:n 291 108 

66! 661 33 16· 
21000 21. 000 1.050 I. 170 
21.000 . 57.185 78. 185 3.909 5,173 

!OlflL 
US OOlU\ll 
r=c,o,c 

J99 
6 520 

Jm 
6 520 

710 
6 520 

710 
6,520 

710 
23 520 
81,56? 
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• EQUIPMENT INCREMENTAL COST BREAKDOWN 

5QUil'Ml!NT IMPORT EQUll'. TOOL$ TOTAL. SlDPPlNO TOTAL US 
OR COST COST COST DOLLAR. 

LOCAL A B C-A+B TOBSAS TOR.GOE F•C+D+E 
D ll 

Single ••vii)' orlmp die for I S,822 S,822 291 408 6,,10 
"16' rubber bo.c 

Sinsl• c•vil)I crimp die for I S,822 5,822 191 408 6,520 
1'131.' rubber hose 

Slnsle oaviiy crimp dio for 112· I S,822 S,812 191 408 6,520 

rubber hose 

Single cavity «Imp dli> for S/8' I S,822 S,822 291 408 6,520 
rubber ho,-, 

TOTALS 2:l,186 23,lSS 1,164 1,632 26,080 
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ANNEX IV 

TOOL ANO EQUIPMENT LIST 

EQUIPMENT /TOOLS REFERENCE NUMBER 

OES[GN,OEIJELOP.ANO TRYOUT 5d6" RUBBER HOSE · l. 
OES[GN,DEIJELOP.ANO TRYOUT 13132" RUBBER HOSE . 2 
DES£GN1 DEVELOP. ANO TRYOUT 11211 AUBBER HOSE . 3 
DES [GN, DEVELOP. ANO TRYOUT 5/Bw RUBBER HOSE 4 
MANCHESTER MOO.tt60000 HYORAUL[C CRIMP PRESS • 5 
R[OE5[G,8A5E OF PRESS TO [NCORPORATE HYORAUL!C POWER UNI 6 
LABEL ALL ELECTRlCAL COMPONENTS lN THE MA[N CAB[NET 7 
FOOT SWITCH a DUAL PALM BUTTOM CONfROL CIRCUITS 8 
SAFETY LlGHT CURTA[N [NSTALLED TO PROTECT OPERAT!ON 9 
KEY ·LOCK RESET PARIS COUNTER [N PLACE OF STANDARD THUMBW 10 
W[IHNG FOR 38013150 POWER 11 • 
S[NGLE CAVITY CR[MP DIE FOR 5116' RUBBER HOSE 12 

'SPARE CAtMP FINGERS 8 PER SER 5116" RUBBER HOSE 13 
SINGLE CAVITY CR[MP DIE f'OA 13132" RUBBER HOSE 14 
SPARE CR[MP FINGERS 8 PER SEA 13/321

' RUBBER HOSE 15 
SINGLE'. CAUITY CRIMP DIE FOR l1211 RUBBER HOSE 16 
SPARE CR[MP f[NGERS 8 PER SER 112• RUBBER HOSE 17 
SlNGLE CAUifY CR [11P DIE f'OR 51811 AUBBER HOSE • I 8 
SPARE CR[MP FINGERS 8 PER SER 51811 RUBBER HOSE . 19 
HELIUM'S CHAMBER 20 

14 



M!RGOR 

CUSTOM£R I 
CARRY 
ovrn 
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r IA T CSEVEl ) 

OUNA X 
UNO X 

REGATTA X 
178 X 

PEUGEOT CS[VEL) 
501 X 
505 X 
105 X 

504 hie- 131a X 
CI AOCf\ <RENAULT> 

9 X 
19 X 
21 X 

CLIO X 

---· •«~----·~----·· -·' 

ANNEX IV 
EQUIPMENT/ TOOlS REFERENCE NUMBERS 

APPUCATION TO GUSroMER MODELS 
2 3 1 5 6 7 8 9 10 11 12 13 11 J5 16 

X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X 
X X X X X X )( X X X X X X X X 

X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X 
X X X X ·X X X X X X X X X X X 
)( X X X ii X X X )( X X ·X X X X 
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17 18 19 
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X X X 
X X X 
X X X 
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X X X 
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X 

X 

RPPLICATIONS 
TOTAL 

20 
20 
20 
20 

20 

20 
20 
20 

20 
20 
20 
20 

! 
0 .~ 
i 

-1 
0 

U1 
~ ... 
; 
g.; 

z 
E 
&l 
~ 

i 
._J 

~ 
,. 

.IV 
;ti 

1J 

:'3 



n l !IG{lll SAC Irr A A!iNCX V 

aP/lNS I OK \Ill 
[OUJPl1EHtS COMPl!(SSOl! CONllENS (VIIPOAAT <TXV) 

1)$0 UUI 
ll>RlC£ Hrc- \Ji• l 18. 98 --o--- ..... o-- 8,65 
0 lr(P(NC I AL CO 16.; I 131,290 o. 18 l.H5 
OUM! IJY ll-280 17 280 17.280 17 280 

9 Pille£ m:-n 100.15 --ow- --o .. - 7,81 
PlllC( HrC-13-I• 116. 17 --o .... .... o~-- B.Ol 
o irrnrnc 1111. co 16.02 216,826 0.17 2.899 
OUf'!IITI TY 1s.6,o 15.660 -,s.660 15.660 

1l RT Pnm; crc-12 102.89 .... 0- .. - ... o-- . 8. t6 
~RIC( l!fC- Ilia 119. 35 --o-- ..... o .. - 8.65 
O]f(ll[HCl/ll. CO 16.-16 257 .76t 0. 18 2.02s 
OUAIHI lY IO 110 ID.HO JO.HO 10 HO 

i, nN PlllC[ CfC· 12 97.32 -""'O""· .... 0-· O.i6 

PlllCE H!'C-131> 112.89 --0:-• --o-- 9.65 
OtHR(NC llll CO 15.57 162,551 o. 1e • I t!86 

OIJ/\~11 IY D ?00 8.700 8.700 8.700 

19 PlllC( CfC· l1 102. 99 ~-o-- --o-- 8.16 
DlCS(l Pll!Ct HfC- ll1a 119.17 --o-- ··o·- 0.65 

OlfCIIEIICIAl CO "·18 113.37& 0,18 1.sn 
OURKIITY 5.200 5.200 5.200 5.200 

ti mice crc-12 102.02 --o .... --o- ... 0.26 
PRICE Hf'C· 11i• 118.Ji --o....- - ... o .. - 8.15 
O!f[JlEIIC!tll. CO 16.32 81,861 o. ]8 939 

Dtmal !TY TO Int 8l.,t2 flJ. ,12 OJ 912 83 912 
lOTAL OJ S 2,091.~19 S I 795.089 S 0 S 0 S 12.199 
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J\NJU ,. I 
rmHHCCOIHG ~C~0"1(#f ml !CSTIHG COST 

Bute: de-'l't"tco~iu, f'Pnl•1tPd ric;:c VCl'UOC'C)( ◄ DS 1£c~ llb 
nl~ijJ (T.)p01'"4tcr coil and rxv IJiilltD Ccrf;1gn, 

ot"ld(ll)Se'f" U;)M 0.n9fi ..... PeU9Ht OKUJl'I 
'OIJ?l"t''U'.Ot' PetJQ('ot-~n On•<,~ 

IP.:ir1s: ni r'qor Oel.t(Jn 

Orv~Jop,ec.>nlS lt~P 2no d~ 

16:m.m Pc-s:wrs <I lboOt' hf"SJ IIICi'Pl\llM~I t{o,n.-.Jnc:r#flf,l\ta1 

hrs, Cos1 COS.I Iv< 
lt'ltll'tNl ,oo ·,. 9, 900.00 500 

t:.:tPrr,,.:iJ $00 rs,000.00 ·,· 250 
roul 900 t5~000.00 8,000~00 ]50 

r1~1•r1 ars 3,000.00 
re~t tnl') Dt>,..1c,- 2,000.00 
ll'htC.u.l:r 01 IHt>ntl•I Cos.t ! 000.00 

tOffll. '<:i,000.00 8 800.00 

ftttlnq O•"vi<e: hP"".'t I n:Uf'n.ah COA1;u,.p! •oo. 
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• i.000.00 
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--·· 
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ANt'lCX £.2 

Cl<Gl.catlNG OC<.:Lmll'.•' """ ICSIJHG con 

lh1S1C <1f"rl'lO.D1>.eOIS pWWlfPd nee P t'-0( 502' HI C· 1)1-1 

~1 ✓~1 Cv;u,o,~101 co,1 ¥Id r,u Mtt'QOr 0f.C'H1'1 

"ondt"'Mf"f' nt rgo< Ct-st gn 
lbSH t'ht'QOt' Dtuqn 
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P.lrtS IIH'91)t' ~lgr. 

IOe-v .. 1 OPtif>nl 1' f U,f!!> JOO d.lt;S' 
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t.XUrn.tl 600 18,000.CO -. - -loul l, 100 1a,ooo.oo u.000.00 I, 100 
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·t,lo~l!;t, DES CR I P:rl ON . 

:rUtllib-!i:EST 
Hb;·l80T A £ulit automatic general purpose leak detectot 

ieal:.tlring stainless steel vacuum system, 

'. 
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.. 
•·· .. 

t • 1·.·a . 
' . 

. , 

aUtoma~ia spectrometer tube tuning, bu~lt-in . 
lleliu~ ca1lbral:.or, ton-Quad thoria coated iridium 
iilamertts,(4), and unique orifice sampling system 

!. . tl.i::'oviding' dit:11ct reading of leak ratee f:t:'dm 10-3 
·;,_.;L Atni-cc/lle<l l:.o 5 x 10-11 Al:.m-ac/sec. :t'OP, and eide. 
; .. ,~·. !:est port.ii are •tandalC'd. Inolu.des dlreot dlC'ive 
f ," • 1·, d CFU roughing pump, 3. 2 CFM forepump, and a 
. .' high speed 60 1/s turbomolecul;,i: pump. :rurbo 
•• Pl.llnp eliminates oil baa~sl:.reaming problems 

, ltsGoc.l.al::ed ~ith diffusion pump system, and 
• • • !)rovldea rapid start-up and ~hutdown 

. ,, '. • .<:aJ?ab.l.lities. 
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FROM!Ot'N!FAX 

COUNTRY': ~EPUBL!C CF ARGENTINA Pg, 

PROJECT TITLE: CONVERSION TO NON-TECHNOLOGY IN THE 
PRODUCTION OF HEAT EXCHANGERS FOR MOBILE 
AXR CONDITIONERS. 

PROJECT ENTERPRISES: MIRGOR, INTERCL!MA ANO SIMON CACHAN 

SECTOR/SUB-SECTOR: MOBILE AIR CONDITIONING (MAC) 

REFERENCE: Meeting at World Sank Offices 11/24/94, 
and two Preliminary Reviews 

RELATIONSHIP TO COUNTRY PROGRAM: 

The project preparers have noted that a strategy is needed 
and is being developed to treat issues related to the fleet 
of older cars, CFC-12 availability for service, retrofit options 
and sector policies (including poesible government tax 
interventions). It is suggested that a training component for 
the service industry in containment and contaminant reduction 
in CFc-,2 o~stems, and cleanliness control in HFC-134a systems 
be considered within the sector strategy. The program should 
also consider the positive eftects of improved manufacturing 
and service prior to conversion of the manufacturing facilities. 

TECHNICAL SOUNDNESS: 

Thll"e propos,.ls identify the technical support sources 
and their anticipated costs. The sources· identified for 
technology acquisition are believed to be competent. 

It is expected that the government in its sector strategy 
will include provisioning for good penetration into the 
application and service field outside the primary ob,ective 
of CFC containment in MACs. 

RELEVANCE ANO ADEQUACY OF INFORMATION PROVIDED: 

The information, along ~ith the proposals of each firm 
with regard to machinery and equipment appears to define the 
proj act and the anticipated expenses adequ_ately. There is some 
uncertainty that the request for increment<il operational costs 
can be justified given that this is an integrated conversion 
project affecting 80 percent of the producers. Thus, the price 
change$ would be expected to be virtually sector-wide and 
Gover~ment intervention and public education could provide a 
simultaneous impact. 

It is recognized that this is a portion of the total program 
for MACs and the rest of the program is currently undefined, 
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ENVIRONMENTAL IMPACT: 

The inclusion of mass spectrometer leak testing infers 
a product with less leaks and therefore less service 
requirements. This is desirable and will contribute to reduction .. 
of the emissions of RFC-134a (a greenhouse gas). rt is 
an~1cipated that the aforementioned sector strategy will 
incorporate the need for reduction of leakage of CFC-12 (an 
ODSJ in the service sector. The reduction of leakage of cvc-12 
in current production and service is not addressed. 

SAFETY tssuss: 

To the knowledq~ of this reviower, there are not any unique 
safety practices required for the handling of RFC-134a or 
HFC-134a products. There are however, safety practices 
associated with intQrchangeability of parts for mechanical and 
functional reliability that service personnel muat be aware 
of, It is expected that adequate training and control of 
intrerchangeability of parts through design control will cover 
all unique saf~ty considerations, 

PROJECT CO$TS: 

,he unit abatement cost (UAC) is reported as $6,64/kg/yr. 
Any review should be considered by those with more· understanding 
of the consequences and alternatives and with wore time allocated 
in the review program. 

The inclusion of 11!4Ss spectrometery leak detection in the 
manufacturin9 pro9ram for CFC-12 systems, instead of waiting 
for the conversion to RFC-134a systems should be considered, 

In the case of SIMON CACHAN, painting and packaging systems 
are listed in the description of the pro~osed conversion as 
well as a ''box price" (paragraph 7.1-1) 111nd safety equipment 
(annex III, last two items on the first page). Justification 
for these expenses sqould be reviewed, 

IMPLEMENTATION TIMEFR!\ME(S): 

CACHAN The 10 quarter implementation time (2.5 yrs,) 
should be adequate in the c~se of SIMON CACHAN. 

INTERCLIMA The 19 month implementation time is extremely 
optimistic but feasible. 

MIRGOR No timeframe is specifled, but it is auepected 
to correspond to the introduction of new models. If this is 
the cas~, the portion of tooling associated with modal change 
should be separated from the portion of the costs assooiatGd 
with recoverin9 the leas in performanee due to the uae of 
HFC-134a. 
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RECOM!llENOATYONS: Pg. 3 

CACKAN rt is op1nion of this reviewer that the proposed 
project is within the sc:ope of our objectives and should be 
approved . 

. . , rN~ERCLIMA It 1s the opinion of this reviewer that the 
proposed project is within the scope of fundable pro. ts~ 

MIRGOR It is opinion of this~viewar that e 
project is within the scope of ~rtaabl lf'f'JP~ • 
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