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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-11 as blowing agent in rigid polyurethane foams 
used as insulation in thermal tanks at TEM S.A. 

- Elimination of the use of CFC-11 as a blowing agent in rigid polyurethane foam 
used as insulation in thermal tanks at Etchepare-Gil S.A. 

Refrigeration 

- Elimination of the use of CFC-11 as blowing agent in rigid polyurethane foams 
used as insulation in cold storage and substitution of CFC-12 used as refrigerant 
with HFC-134a at Colder S.R.L. 

- Elimination of the use of CFC- I I as a blowing agent in rigid polyurethane 
foams used as insulation for refrigerators and substitution of CFC-12 used as 
refrigerant at lndurnor S. A. 

IBRD 

IBRD 

IBRD 

IBRD 
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PROJECT EVALUATION SHEET 

Uruguay 

Investment Project for Phasing Out ODS at: 

1. Etchepare Gil S.A. 
2. TEM S.A. 
3. Colder S.R.L. 
4. Indunor S.A. 

TOTAL BUDGET: US $ 1,228,560 (See attached Table) 

INCREMENTAL COSTS: 1. US $235,050 
2. us $220,300 
3. us $325,070 
4. us $448,140 

ODS PHASE-OUT: 1. 3.43 tonnes CFC-11 
2. 5.26 tonnes CFC-11 
3. 7.57 tonnes CFC-11 

3.2 tonnes CFC-12 
4. 10.1 tonnes CFC-11 

7.8 tonnes CFC-12 

COST EFFECTIVENESS: 1. US $21.96 per Kg. ODP saved 
2. US $11.00 per Kg. ODP saved 
3. US $10.22 per Kg. ODP saved 
4. US $19.05 per Kg. ODP saved 

PROJECT DURATION: 8 months 
6 months for refrigerant component 

IMPLEMENTING AGENCY: World Bank 

NATIONAL COORDINATING AGENCY: Comisi6n Technica Gubernamental de Ozono, 
Ministerio de Vivienda, Ordenamiento y Medio 
Ambiente 

TECHNICAL REVIEW COMPLETED: YES ..JL NO 
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Project Cost Etchepare-Gil 
S.A. 

Capital Cost 175,000 

Operating Cost 23,430 

Sub-Total 198,430 

15% Contingency 29,770 

3% Financial 6,850 
Agent Fee 

Total 235,050 

TEM S.A. Colder S.R.L. 

175,000 237,000 

11,000 37,400 

186,000 274,400 

27,900 41,200 

6,400 9,470 

220,300 325,070 

SECRETARIAT'S COMMENTS 

Indunor S.A. 

292,180 

86,160 

378,340 

56,750 

13,050 

448,140 

1. This project consists of four sub-projects for a total amount of US $1,228,560 to 
phase out 37 tonnes of ODS in Uruguay. 

2. Two of the projects (Etchepare-Gil and TEM) cover the phase out of CFC-11 in the 
production of rigid polyurethane foam for insulation in water heater tanks. One project is to 
eliminate the use of CFC-11 and CFC-12 in the manufacturing of domestic refrigerators at 
Indunor, said to be the largest producer of domestic refrigerators (75 per cent of the market) in 
Uruguay, while the other will phase out CFC-11 and CFC-12 in the production of cold storage 
chambers and glass cabinets. 

3. For the production of insulation for thennal tanks and the cold storage chambers and 
glass cabinets, high pressure injection equipment will be used with HCFC-141 b as the substitute 
for CFC-11. For the domestic refrigerator insulation foam, the company will retrofit its existing 
high pressure injection equipment for use with cyclopentane as blowing agent. HFC-134a will 
be the substitute refrigerant both for the domestic and commercial refrigeration. 

4. The cost-effectiveness of the projects, particularly Etchepare-Gil and Indunor, are very 
low on account of the small scale of operation, and the high cost of high pressure HCFC-14lb 
foaming machine to be supplied by Cannon (Italy), as well as the high cost of some of the 
chemicals in Uruguay. The World Bank will use the procurement process to ensure that more 
competitive prices are obtained for the equipment, where possible. 

5. For the enterprises switching from low pressure to high pressure foaming technology 
where new high pressure equipment is to be procured the issue of the residual value of the old 
equipment was explored in order to take it into account in assessing the project costs. This 
residual value was considered to be insignificant on the basis of information provided by the 
enterprises and did not impact the cost of the project. However, the World Bank will have to 
ensure that the old equipment is destroyed in accordance with Executive Committee guidelines. 
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SECRETARIAT'S RECOMMENDATIONS 

6. The Secretariat recommends approval of the project and funding as follows: 

Etchepare-Gil S.A.: 
TEM S.A.: 
Colder S.R.L.: 
lndunor S.A.: 

us $235,050 
us $220,300 
us $325,070 
us $448,140 

7. The approval is subject to the comments in paragraphs 4 and 5 concerning the World 
Bank's role in the procurement of equipment and disposal of decommissioned equipment and the 
World Bank reflecting the outcomes as appropriate in its progress reports. 



FROM: CH-II FAX 

TEM 

Country; 

Project Title: 

Covered Sector: 

Use of ODPs in the Sector: 

l'roject Impact: 

Duration of the Project: 

l'roject Economic Life: 

Total Cost of Project: 

Proposed OTF Financing: 

Uuit Abatement Cost: 

:Beneficiary Company: 
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PROJRCT COVER SHEET 

Uruguay. 

Elimination of the use of CFC-11 as blowing agent in rigid 
polyurethane foams used as insulation in water heater 
tanks. HCPC-14lb as blowing agent will be adopted. 

Insulation of water heater tanks. 

12.5 MT of CFC-11 annually. 

Eliminate consumption of 5.26 M'r per year 

Eight months. 

Ten years. 

Investments 
Incremental operating costs (6 mos.) 
Subtotal 

Total Cost w/Contingencies1 

Financial/ Administrative cxpcnses1 

US$ 220,300 

11.00 US$/kg 

TEM S.A. 

US$ 175,000 
USS 11.000 
US$ 186,000 

US$ 213,900 

US$ 6,400 

Coordinating National Authority: Comisi6n Tccnica Gubernamental de Ozono, Mlnisterio de 
Vivienda, Ordenamiento Terr!1orilll y Medio Ambiente. 

Executing Agency: 

1 Includes 15% for contingencies. 

2 Three percent. 

World Bank. 

NOVEMBER 18, 1994 
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1. Project Summary: 

'This Project will eliminate the annual consumption of CFC-11 used in the production of 
rigid polyurethane foams as insulation for thermal tanks by TEM S. A. HCFC-141 b is the 
proposed alternative given the domestic availability of chemical products and equipment that will 
allow the adoption of this technology. Cyclopcntanc is not an option for this company because 
its urban location and the associated municipal regulation rule out the use of flammable gases. 
Future alternatives to replace HCFC-141b could be the liquid HFCs under development. 

The Company is aware that this is only a tetnpol'8.ry solution and that eventually ii must 
convert to a definite technology. The adoption of high-pressure injection equipment proposed 
lu::1-e prc:,pares the company for that final transition. 

2. Project Objec,tjves: 

Substitute the use of CFC 11 as blowing agent In the production of rigid polyurethane 
foams used as insulation for thermal tanks. To achieve this, the adoption of HCFC-14lb is 
recommended. 

3. Sector Tnfonnation: 

The Sector has two large companies, one of them using the ttaditlonal CFC-11 
technology and in ETCHEPARE-GIL S.A. reduction of its use by 50%. 

4. Company Information: 

TEM S.A. is a company that began operations in 1950, manufacturing household 
appliances. Currently, the Company uses CFC-11 in thermal insulation of thermal tanks, 11$lng 
its own manufactured manual injection equipment. In 1993, TBM S.A. consumed 3.5 MT of 
CFC-11 and produced 20,000 thenna! tanks, 16,000 stoves and 35,000 heaters. The Company 
exported 24.2% of the units produced to MERCOSUR countries. 

Its maximum annual production capacity is 60,000 thcnnal tanks, 50,000 heaters, and 
60,000 stoves, working on a single shift. 1be Company's share of the domestic market is 
estimated at 30%. 

TEM S.A. docs not receive foreign technical assi~tance. 

TEM S.A. is 100% owned by domestic capitals. 

- 2 - NOVEMBER 18, 1994 
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5. Project DescriJ;,tion: 

TEM S.A. currently uses CFC- 11 for the manufacture of rigid foams. 
The company wishes to use HCFC-141b as blowing agent, for which the use of other chemical 
products and equipment must be adopted. Suppliers of chemical products will provide the 
necessary technical assistance to implement adjustments to the new process. 

The low pressure injection machine currently being used is manual, was manufactured 
by TEM, and is causing significant material waste. It has no salvage value due to· its poor 
condition. High pressure equipment would he adopted in this project to eliminate was1e and to 
prepare the company to a definitive no-ODP alternative. 

Modification of molds is necessary, if not replacement, because the old ones (which were 
used with the l 00 % CFC-11 ti;chnology) need 10 be separately heated to prevent foam adherence 
problems. 

6. Justification of Selected Technology: 

This alternative was studied along with a potential cyclopentanc option; however, the 
latter was dismissed on the basis that municipal regulations would not pennit the use of 
flammable materials in TEM's site. The characteristics of the foams obtained with HCFC-14lb 
arc similar to those currently produced, and there is ample experience on its use at the 
international level. The necessary chemical products and equipment would be available in the 
domestic market, and supplier companies may provide the necessary technical assistance. 

TI\e company's current facilities arc capable of safely handling chemical materials with 
slight flammability, such as HCFC-14lb. In addition, the company ls committed to adopt any 
special precautionary measures that may be specified by equipment and HCFC-141b suppliers 
for safely handling HCFC-14lb. The project costs included in this proposal include resources 
for staff training which includes addressing the slight flammability of HCFC-14lb. 

HCFC-14lb is only a temporary solution entailing the need for future reconversion. 
Such final conversion will be Jess costly as tbc necessary injection equipment proposed in this 
project would accommodate the definitive blowing agent. 

7. Project Cost: 

Summary of Project Costs: 

Capital Costs; US$17.5,000 (see Annex. 1). 

. 3 . NOVEMBER 18, l994 
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Incremental Costs (six months): US$ 11,000 (See Annex 2). 

Share of Domestic Capital in tbe Company: 100%. 

Contingencies: 15% plus 3 % financial intenncdiation: US$ 33,300 

Total costs: US$ 220,300 

Unit Abatement Cost (UAC): l J .00 US$/kg (sec Annex: 3) 

8. PJ:Qject Implementation: 

Estimated Timetable: 

Activity l 

Project Evaluation ,. 

Purchase of 
l3quipment 

l3quipment 
Installation 

Staff Training 

Initial Tests 

Implementation 

2 

• 

MONTHS 

3 4 5 6 

* • 

It is estimated that Project implementation could begin next year. 

9. Results: 

7 

.. 

8 

.. 

This project eliminates the conHumption of 51.6 MT of CFC· 11 in 10 years. Because 
HCFC-141b has an ODP of0.11 the net reduction would be 4.59 MT p_cr year. 

- 4 • NOVEMBER 18, 1994 
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Annex l 

Investment Jlreakdown 

Substitution of CFC-11 by HCFC-141b. 

High pressure equipment for 
use with HCFC-14lb and accessories* 

Mold Modifications 

Tests 

Staff Training 

NDJ :9, 1994 5:23PM 11227 P.06 

US$ 150,000>1' 

US$ 10,000 

US$ 5,000 · 

US$ 10,000 
-----------~-----•*•-~--··········~-
TOTAL US$ 175,000 

* Based on quote by Cannon (Italy) for a high-pressure machine model "A-System 40", standard 
version, ancillary equipment, and spare parts -- see Annex 4. As per the Secretariat's review 
more competitive equipment may exist in the marketplace; therefore, alternative quotes will be 
obtained as pan of the procurement process. 

. 5 . NOVEMBER 18, 1994 
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Annex 2 

Breakdown of Incremental Costs/Savings 

Values expressed in US$ 

Use of HCFC-14lb as blowing agent 

Year 

1995 
1996 
1997 
1998 

Unit Cost 
# 

3.23 
3.28 
3.35 
3.42 

Base Costs 

Units 
produced 

25,000 
28,000 
31,000 
34,000 

# Considering polyol, isocyanate and CFC-1 l. 
CFC-11 Market Price: US$ 2,84. Source: ORBEN (DUPONT) 
Average CFC-11 use by assembled unit; 0.175 Kg CFC-11/unit. 
Average CFC•ll use per assembled unit: 1.346 kg foam/unit. 

Total Cost 

80,750 
91,840 

103,850 
116,2B0 

An annual increase of 10% in the CFC-11 price has been estimated. 
Polyol Market Price: US$ 2.11/kg 
Isocyanate Market Price; USS 2.49/kg 
Composition of the mixture: polyol 

Source: BA YER 
Density: 30 kg/m1 

Cost of foam: 

Year Cost US$/kg 

1995 
1996 
1997 
1998 

2.40 
2.44 
2.49 
2.54 

isocyanate 
CFC-l l 

100 parts 
140 parts 
40 parts 

. 6 - NOVEMBER 18, 1994 
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Year 

1995 
1996 
1997 
1998 

Unit Cost 
# 

4.11 
4.11 
4.11 
4.11 

To: 514 2820068 

Project Costs 

Units 
Produced 

25,000 
28,000 
31,000 
34,000 

# Considering isocyanate, polyol and HCPC-14 lb. 

NaJ 19, 1994 5:24PM f:1227 P.08 

Total Cost 

102,750 
115,080 
127,410 
139,740 

Estimated HCFC-14lb Price: US$ 5,00/kg. (BAYRR • see Annex 4) 

Composition of the mix: 

HCFC-14lb 
isocyanate 
polyol 

Density: 30 lcg/m3 

Source: BA YER. 

30 parts 
159 parts 
100 parts 

Foam Cost: US$ 2.62/kg. 
Foam mass: 1.346 kg * 35/30 = 1.570 kg/unit. 

Incremental Costs: 

Base Costs 
Project Costs 

Incremental Cost 

$US 

80,750 
102,750 

22,000 (one year) 

11,000 (six mouths) 

NOVEMBER 18, 1994 
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Annex 3 

Unit Abatement Cost Calculation 

Use of HCFC-14lb as blowing agent 

Average yearly CFC-11 consumption 
(average consumption estimated for 
the first four years) 
Average use of HCFC-14lb 
ODP of HCFC-141b 
Weighted use per ODP/year 
Weii:hted savjngs per ODP/Year 

2. Annual Capital Costs 

Total Investment 
Project Economic Life 
Discount Rate 
Annual Capital Incremental Costs 

3. Operational Costs 

Incremental costs <one yeJ!li. 

5.16 M'f 
5.16 MT 
O.ll 
0.57 MT 
4.59 MT 

US$ 175,000 • 
10 years • 
10% 
uss 28.480 

US$ 22,000 

4. Unit Abatement Cost (US$/kg of eliminated CFC-11) 

28480 + 22,000 
···········-·········· = 11.00 

4590 

. 8 . NOVEMBER 18, 1994 
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Annex 4 

HCFC•141b and Injection Machine Supplier Quotes 
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l::3ayer 
P.11 

faA~1u,\ 
\j_,J 

, ·• •> i,l Ht,-,,.,.,;._.. :it-••-... ~m:::: ........ ~f "I,, .... , ' 
--. :. ! 

,.Sef-ior-a• 
•• Comisi6n medio ~mbi.ente 

E. Rauhv ti gr e. 

E,stimado Ing. Cactro: 

Bayer Uruguay Umitada 

Paysand1:i' 1283 
cu;u, de Co""" 304 
11000 • Montevldto 
T ottlcno 92 00 13 
Toilu 032 ffl25 Bayer UY 
Fax {00598-2) 92 I I 25 
Cab! .. : Uniqulm , 

Seg~n lo c:onvt.:n·;;~dc ~".tta. mar";cui..i cor,fiimamo~ a Udirii. qu~ es 
6-lt .. m-,nt" p,•obah\o, .aunqu., dep9ndlo>nt111 de un.a confir-tni,c;ion 
fir,al dRl prcvl!'cd<>•' <AT□ >, q-,., n .. ;-e,· U1·ugu11y Ltda. ,se'" 
d~sign-ild,'l. di;;.trihLddnr l'it1'l U1ug11l'ly ,pn>f",A el g,nr,. de l,'l ·r~fe-
i·s,nci~, l£.uztit,..1to ttr,il Fi·con n lt. • 

De ct>nflrm11c~• lo nntedlcho, o hlan lmportarlamn~ el m~terlal 
J::aJn contenedorFHi. rte.:d;;, Fr..:i.1,,;\;1: o a\tq,•r"l.,'lttivamente iieriarnos 
provi~tQ~ a trav~~ d~l dl~trib~ldoi· brasile~o. 

P•r~ al ca•o de le primer~ op~l6n, hemos calculado un pracLo 
o~lentativo ae venta al usuarlo da US~ 51kg + !VA. 

Comp~ometl*i,don□ ~ a m~ntenarl~s informadoc re~pecto a e•t• 
tem& sa:lud4mos • Uct"I-~ muy atenta,m~nt~~ 

BAYER URUGUAY LIHITADA 
Productos OuimieO$ 

• 10 -
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Gentlemen 
Environmental Commission 

Eng. Jorge Castro 
HAND DELIVERY 

Our Reference: E. Rauhutlgi: 

GAS ll 141 B FROM ATOCHEM, FRANCE 

Dear Eng. Castro: 

NOJ :9, 1994 5<25PM ij22? P.12 

BAYER, 

Bayer Uruguay Limit.a® 
Paysanchl U83 

Casilla de Correo 304 
11000 - Moatevi.deo 
Telephone: 92 00 13 

Telex: 032 2229 Bayer UY 
Fu: (00598-2) 92 11 25 

Cable: Ur.t.lqubn 

Montevideo, 8/10/1994 

As per our conversation of this morning, this is to confirm that it is highly probable, although 
it depcnd;.on final confirmation from the supplier (ATO), that Bayer Uruguay Ltcla., will be 
appointed ·as distributor representative in Uruguay for the above referred gas, which replaces 
Freon R 11. 

If the above mentioned is confirmed, we would either import the material in containers from 
France, or alternatively, we would get it through the Bcazilian distributor. 

In the case· of the first option, we have calculated an estimated price for user sale of US$ 51kg 
plus VAT. 

We will keep you informed on this issue. 

Sincerely yours, 

BAYERURUOUAYLlMITAOA 
Chemical Products 
(Signed) 

- 11 • 
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t'OUlt t HU UlltJVI> inc_.tualng I 

... t1D, l hlQh pt'Cl(UIUl""A *"lf ... ,;1«.,.,1!1t,~J Piix-hoo~f m~do1t J .. Pl, JO 
e.lu9le <.·v,v)'.•'.!m~11l. •mt,14,,r.1 Jnlo. ~O 111t1x:. $SQ <:C/lit1i:, 

oil C01'8U11ipl:J.on1 0(l1 1rn/•hnt. 
/) !!pociel haAdc wi.th ll2 mm. ,,,.,~r.iko anO ~~•S mm •. nu.a,.. 

hQ--.<!I t..10L,gh\.•, _1:Lit h'il• 

,- n,:,, l llYO!UIULIC: u11lt {f<>r hoa<lh "l'l<l'llt'ion) 
ol.t hnl< r ioo lts 
hyd~aull~ pump I ID lto/~i11. QUtput 

·e1~ctri9'ruoto~ pn~ar i 1.!i HP. 
ACcuinulat'o,; 1· lO lt• (pi·~"lrnr9od .. t HlO l\tm._l 
hydraull.0 !ill1>t with 1,)11,-,,, 
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Hl!:,nn:110 11:r11Ttt11 

Tho c;ho111lual1:1 r'tclt:culata u111l1n- lo\.f F.t't-OQU'('·J l,lh'4t1 they 't.re- nr,i 
1~Jih11ll'<liy bo.t.oa !Jj,~yiHt11nJ. Y.."'t'II t:",;-fflJr"Clh«nt t1u-,1 1'\' ,b141H\kQc:l l)t.'CO\\ut t" 

.tr.om tho tank~ to the mc\('IJ'J.ng purwpc,. Pa.+;tC".LOc and ajuwt&L)u· 
.. Lh1:t-•u9h 'put is prov!.ded by t., .. tJ· ltt"Kroth poeicl.1• dinl~l11eemsnt a,c,1.4\-l 
l'l,wt.uu 1••11npn vhich tn.•e couv\1i1U wlt.h,., ciN1ble CIU1ft.n,c.it.tw~ ' 

, "rhit Ccm.tnou nw1,,\ I n~1 • -enevrnn both c:utnJ.1n1\t""nta: ·;.o kee'p LJm ,·nt.lo .t.n 
thA event at p1::u,m,.~ (·)ut:i·.••~•••t t,\,, ~r 0th♦.- •Kt•r. ,n1 ttcCUC'one~~ • 

-,,, r,111'io~ "'·,_. mult:J.-li'vai,,,\s ·plt1n1: 1 t..l\• c:he--nu,cal; :e1:J,r:ulntt1 Oridcu•· lCM 

.r,r.•ff,.11rtt thc-ougK the who1o t'.l~tJ p!pJ1119, whle t cumo-t\;l'l the- dO~.ln;i • 
tnl4:n\'llnt..' tc. ~he h«a'.\8. St.r~11m r,U.ntrJhut.nr• fn'": .,.tt,•h*r,""""~•"fi a.1•""' 
.ia¼ nllc:-d on' do).f.v•ry' llne, the- «•tttw CL;:, vufmt1 J 1,v 1nu 1""'"••;,,,,.,.,, '"" 
Lh•l l:h<1 mat~.-id c!te1.1late11< thr.ough t.h• vdV•to, bMk: to 't.he hw«l; 
,,,,,.t,i!-"U.-. .. ft ""d l""-i!6 ...... .,, ~ ...... ,. •. ..,. •.":" ... 1,, .......... 2. ... \..J.,v, \ ''"· .t.v~ prcie•UJ:"111 °\:hn, 

rh.-mlcoJ..11 ~an be crn,;,t:.-.nt! r 4,.·i..,o!.lLt,ioned w11;h0•u, ,.nlclng t,ho oyc,to,n 
c-r.-,mpnn.-,,t.K. WJ..t:.h th9 valve t:lt,,u1Hrtt· thn 1t1-At.ar1 tl C1rcuil,0tes t:.hco\tQh 
1,1,.,. tt1JH•h<"t1r.l, '-•h~t'r. '°'" adjuet.ahl-:e··. ~1.·lti(ICJ • tt•mblf ':1ia:vol.u1uc t.lHI 

hlgh pi:ouo-1,t"t•a i•ar1u I, ,,,s tor: l,n,pinyenH!Ot 11:\.lx,lng, 
Mlqh presuu.re t'&1;lJ·1.:ulatJ,~u t·hrouoh the, mi.K-'m,,d 11111\ h•r."' t--t'\ t-1•"" 
~~nhtt {pl!'ior: to d.L,ip•n•ltttJ~ ""'0"111.••" t lt~\.•a lrmnJ..,wtUtUK mJ.>ttUr'Q la 
tHnponQod whon th,. 11,:,ur pt•t~•n .,~ .. M• 

C~lfllOll FPL head 
• ~, . • ,! ' • • • : .. ; ' 

. ·._ •;:"';J' •... ~ .. · . ·•·.~.... • • . ' ·: ••. '~;..',,;.·· :-· ·: :"t 
Ct\1111i:•n'n 1,t1t·.nnta,rt P'lx-heu.t eonol&ti1.\Q_ol two : .. b~fLfldrlCa\ Cl.1~11~11ir.<i'i·" ; .. :.:•:··:•·<: J. :.-_:····';' ... <::; 
n r:d. : . t-J~~ t· -:-_.,,J J ~nh_,.. J'tJ";• ♦.·:· •• r.},~,\•hV.i I ,..,, ~h •. : ·f)'n .. : L• . -1u•;.;,.kt•d~ ', ,. wn;,n. ~ tho ·, ·•i'"'f; • ..... , •• ! 1 

•., , :.,_-·-;--,· '. ' . ' ' ' . ', ,. . ...... 
t!o,·1:t'HJ>t,)UD1ng F10t._011·1,•ccract•,n .. • Wl\nn.·.u, ... ,poUI!' piuton 11.J r,itz:Aete:.I:, :,. ' 
thr. i::hamJ.c•la'entcr the mixiny chemh1•i:' \lnde, ;1lgh prect1i11·,;. Since· ... 
\ho~• ore 1ocat.Od lU.ro~\.l)• f1t-l't'•"« ft'">t1t 

0

-tA~·h ·,:.,\.hut, t:ho1• col..).J.d~ • 
v1al9nt.1y (high t"L"t.'r:)a\J~O J1,1l~1,,,nrncnt), on,n.tcl "' Uu:'uuvh 1111,~,° u( th,, 
two eompono11tt1. 'J'1tQ p('turn11ro-. that i• dt1v1/ic;,p at t·h• O.clt'l(:o 
-.cu,11Qt,\Q,LL4q L1\l.C'1 i,h,', ml.M-chl\rtihr.: nod diool.pat:eo ~o \h♦ 1ui,11,\..1,u,* u111Si.111f • 

90' t:.ro.noltlori iut:u tho • 10ochar9'c c-ham'otr.'' 'J'hO rPL. mlM-h01h.l 

c-mri,lovo " roclt"cul,1tian ·~01·1 .. v,:,vL; bn , .. ftl""h ~lt,1,q ,:,if tht? ud.M-ch•~•r 
i::,lol::on. 'l'ld.,; ,.11.uuvN ul l•1'1n +-hw com.-onsu~C, '-(,a ,1lr.r,t,.,lQtq thrr."\\9h \,hu 

ftOtl.ro O);tt<>m . 1,o lo1·11 pourl.11•; '-'<'<"llr•, ene11cln•1 ~ha~ n homo9enoou • 
~,hd.ui;i,, h dlspe11ted when tho r,out' oecun\ • 
.,-1,11" 111,.-iulu.lv i,,••"' ~,vttr 1,1, ... ,,,, 1 t: 1.¢• 1•urlf'l'i eo•:h • 1.h>W 111-91'\ prcusaurc, 

neyele and po\lr 'flG\lU&Tl~+rn. 'l'h<J orl I ica ·•• lamuu, ... '.r .. located 
,\HIit up•tt.••Attt 1.il t:ht' ml11•·~harnbc...-•o J.nloti f•t'11•t, t1illo-vd.nq \.ln::i' 
eofl'panant p>:o•r.tUi:'Qn .\.Q be ~~djvotcd, <l,\;rin9 h'•Jlt" rro•iJu.l"e rocyc1o, • 

Pl' ior to dJ.cipc:.:H• l.ng t:htiml.cn l •• ~ • 
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'tltHl'l!!I\I\TUI\E CO!!O l T lOUINO BYll1'1'K 

Terr.pet:aturA r:u11t1:•:•L .La ·rwnvldffd !or 1-a,ch tnnk b)' heat 11ctH,n90~ 
.,...,..,H".,._"' ~n ,ne!'I ~hc,-c,.,.,.,1 •1;;1"1n,,rn 1.J...1'H> ;, ... t up•'-""•rn 1.1C \.111111 t.fff\l\, 

fwol.,:;;,9L,;-indJrn1\,ln,11 t;sli'Opf,i.~ttorH'\1 t:t•ht.l,'c11'1re ton• ftH' C'H\Ch 

componAnt l a~v oou~,J od t<1 t:.:o PT 100 ,ctopoatn1·., •. Ulill\Oo~• 111 ·;,,..,far 
.. ,.. 'r"""'~••Ld• , • c.. •• ..,., • .,.tto v~,,., ..... 1 , ~r 1,t1v ·\l"-°''i-uu\.•uc: ' 1;emparcn.ui.·v. 
t'luu~r1c:aJ. aolonnJd V'1lvea eont.tol \.I.IS ·,nmt o1 the ct\1.llc:d t...•nter. 

no. l oxt•rn~l, c-i:i1mn1t.n, oelf-eont41tt1cd uhlllf'r 
vlt:h t:hc.r"«iout:"'t., 'vtdocr <"11•;:1,110.tl.on t-mh!~ tt.nd 

Coolino CAPftc£tv1 ll,DUO kcnl/h. 

un(t/ .S UI*,· 1:ompltJtea 
C.•~~4ffu~•,-.-. H1oll,i,,•h i 

Wo.ter output: 2,400 lt/11, 

1"1\1!:HlX l!!lI'r 11!:l\llXrRO:r~ 1:rH1 20~4 !.Tl\. 

' 
Tiu .. V.»,..l)•trot.h lo :. .opc::d,ol d.,,.,,,..i,.p1.,r.n1 ~llt.L \.~ , 4111,.l ly.w r.he rnl.x1119 ta 

t:1tUV1'ht.J.on11l Polyol-ty:pe:ll with t.RnA tn. I\.Ccurate r0;t.L 1.1.· . . . . ' . 

"1•h,, hwr"" .~of ft .. J·rd 
. 20. ll,ml.n._; folyot 

' • ,;· .. : ·;. : .... - • .. 

11n1t h•• t.ho ~•vudtv 
ol\<'I ",i ! /m'ln. t.89/1 .• 

., •• .:•· ..... : ': .\ \'', :·. ·, ·. • .. 

·• :- ... ' ' 
•• ·: 1 ..... ,,. •. ·,' 

i,1 ... 1 

11\I • .1 

no. 1 

~·-
1 

oc,. l 
nq. l 
11!.' • l 

""'· 
, 

no~ 1 
l\tl, ) 

IH,t, l 

, . .-,,t .. ~•II .,t.,,..wl t,•.11,,.. w~ru t;h1.~. ro.tJ.0~11\9 cq1;,11.pn111ut • 

u\JJut1t.e1\J.\w Ulf,t11¢cir19 1>uro1' Jt"'t: r·aw Yo!yr.d c•p. ~!O 
.1 ,t nteu.nted 

1/rnln: 
tl_ow trAtudut,-tn: 'i·•u• tho ,·,u~· Polyol . , 
w-cu,1.c-ul.o~Jon ~l"ll.,.., lvt. "'"'" ·r-1,,ly\.'l.' 
pno1tm1't:tr. hnn,.t'tlr r.u,1n,p ic-1· tho, LB81\ 
dc-'ublo l\Ctl119 m~t~dn~ c1·l l11clcr. ~or the LBBt. 

!le>w\.11 nf\Nd1Jr.ttr (or t.ln, l.ilHlA 
't"Mt:lrttul,.,tttnn Y•lv11o r~r ~ 1\t., LOQJ\• 

L.lllll\ 
~i.op.\.Al' 

J..B&II. ·.ttw, 

• f:<'n'lh,t,wouo uorkl.117 o\:~kio ,ulxt,-i.• !or: _l:'olfol onil LHKI'\ 

h)•tlrauUo unit .ti> dtl,·e 1.h•• ·n,,.t~tinv cylLndu ,;t tho 
f.'CJntrol r,,tinsR1 w, th t,<,lor,,1~rl':\':"t.t-Oo-:"1:-, Ho1•r.-,c,~11tti • t\nd_ 
cont::TQl th.-o ou-\:.;,:i,\l'.t, fl.n1.'l ,;:it. la vC \.In:: ?u-lyvt' ttt\-(1 the, 

•lec:tdcal hot<lw~re (rclato, motora«lt1:h1<1 o.a.c,. J 
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The row PoLyol ·' 11.ml th• J,3i\~ h,-,v•, to bo dc,l1vll'rutt :t\ the 1i11-... uts of tht• 
t.iult. wlt.h "c-u11"t.11T1r:, ,·11,\.lr"t" """' ~ prqoo"tt"f)- c>C 4 tAr toe tio1roJ., .,t 11 

rircnaura oC 8 bar fr"· thtt J.fUtA.. Both co!T'pt:mlil ,t.M are ·tnacat1u,•d tuu1 
ao1•1,J:1aw-01l.a.d •ft.or ,.,,vl,;u~J.,.'.Js \.y t-.1u• .. -t) t-l":.••..,'"i t'" .... 1' (""••>i-...,).J _.,J l..7 '°'1 .. -

metvrJ.nq cyll.nt.l&r (L'OOll) >1l.l:h tlc-w tnnGdUctr'o, • 

If 1: he.t"e' J.u no bl 1:1nti 1#0(111 I rP.d ht • t.hf'f 
l."c.:::.1.•¢vl111\,\.-, 1,o(h Lo l.\11'1 V~l.lv1t1,•-1.411\I.. 

,•w:1nh·od 1 , t:ho rlicLr.::ulntioo via1v"_. 9tJ1tl,A 
11 tllt. .Lc-mJ.xQr, 

,,,,t-ti:i'\l•-•~r,ic: ~i,t~ c•:•l'•v-::·nc-n<; ... 
ltt ~h~ ~~"~ ~,,~,. bl•~d L• 
tho m,tu1·hl flos· ·t.~ the,. 

,: ,· 

\.IH,l1 i.1tlR ,•:11nrlu•a•,-1,tut1 \t-. '"' .... ni, .... n. "'hJU' t<hM t•u• t,... i.• ... ,,,..ol'-,!t.u)i· 

acc::urat ••. 

+i'ha 1.J~Ji•OJ./LJ::f.OJ\.-bl,ftnd Lo d-..t.J.-,t.-·l"lti. ,(J:nl'I\ 1-.ho ,,1,,u.J~ mf.)(cl" 1:0 '1.i.h-i 
, p,,,.\yul-1.itnlc 1,f ~ht" flo•l~Q u,1lt bl on 1::uJju1i11l,1th\-, ·woi:'<infJ }'1t,fu,ur'A1 . . . 

-l'h<> llt:1" l1n• aold ln lio•,~le) j« kept ln o 
t•h•n~•""-i~l~ i ....... ~fll..•a: J.o•l..a.1.\v,.\ v11 t,h,1 ,Y,t1a1•r4v\.ll 

llquid Ulote by· mean• 
(\.Ill) ~ •1J ,,_ •' 

:r1.i. • liqu l tl 
l!'tlM•d wJ.th, 
,., •Jln-u ,,h.-u 

i., thffn u,,qt,.41:fld };iy 11 duubltt 
OQlyol ln _u hl(Jh oJ I lnlonoy 
Uttt 1Jluwltty r«VHUl 1 .. t:t·I t, leo.1 

11ctlmJ liy h·11ufle eylint.l<:u: "od 
otatl.a .mium•, , \1Rln9 prc.c,ttt11•c: 

JWfttRUrtt • 

N\H t'OLYOL 'J:''h,.UK \. 
*i',q,tO( ntt.r~ttl1 _t1"f~l:( tit.AW l'OL):t .. ,:., Mtl!Jt-i"J,,"J(I} .(JU A ~l'µ\J-U! lnC.ludl.-'•~l 

. . ; .. 
I• • • ' • . • ' • • • • • ,, • ' • ' ' • 

11,,.1 Jacketed ·carbon et.eel • 1m .;·au ... :·preuutht-<I.,'·. idth: /\rms.(l,;;~: • 
it\tiul~tion A\. l1i !i biu;- t.u lt:t•r.:u,· l'6V\tltl!orlo, • ..,.,:~~~lt:t~' w~tl;: ,1.• :;", .: , 

• ".1 

nt,1, 1 ,u;lt.ator o,,s l!P 
110. 1 
,\o. l 
n6'. l 

YL@\IAl lovel 1novnt"d 1.i11thu'tf!.11k 

~~nual dcaln valve 
11·1·JOO -t:afl'ro,;at\l~C tH:noo.: .::i.nd f.t.a.•;,1tnrh•~e~- 'f\OUtt\:.•V 1w i•~.., ta.n}t. 

00.1 
n,:,. l 

A..l.1• pr·~~f!:,11•~ t":'1~r\t: 1..•ol 9li\lgto 

Cl.Ul'l.tJ.ru,- ltt\11-Sl. o.t. 4 •wt;tln9 poi.nt..:',u 6ll\t'M,~mln/ma~ tlJJJ11tJ#. 
·otop lovel • ' • 

Ill/ - l 
no .. :2 
llQ, 1 

un/urr Yfltvo tor ,n,tami.\t.l.c to11U _f.l.111119 • 
l. !i. l(~ T'!l~itt!lflc:;:'9 1' ' 

~lv~trl~ .. ~~n~rol. 
lhi,,·n1ongul&t ~r 

'kftttr:tt\l 

tttH¼-.+-)"l1tl 

poeumatlc teedir,~ l"•'"'P I'"' lo~d 1'1,ly~l 
tlrumn t<> tha raw Pul vul uni, I r~1'1o 2 • l l 1 

raw 

tho ta.nl< c,n Uu cu,u,ttr::h•ul tn your oxlet1ng ehi~ler or 't,~vu t.u h,, 

t~\fQt.t,ttl in ~,ee of h\\ed~ 
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COLDER S.R.L. 

PROJECT COVER SHEET 

Country: 

Project Objectives: 

Secto1· Covered: 

Use of ODPs in the Sector: 

Project Im1>a.ct: 

Duration of the Project: 

Project Economic Life: 

Total Project Cost: 

Uruguay. 

a) Elimination of the use of CFC-11 as blowing agent in 
rigid polyurethane foams used as insulation in cold storage 
glass cabinets and chambers. Technology using HCFC-
141 bas blowing agent will be adopted (ODP=0.11). 

b) Substitution of CFC-12 used as refrigerant with HFC-
134a (ODP=0). 

Commercial and household refrigeration. 

Approximately 37.0 MT of CFC-II .and 13.0 MT ofCFC-
12 annually. 

a) Eliminate consumption of 8.5 MT of CFC-11, 75.7 MT­
ODP weighted (8.5 MT/year, 7.57 MT•ODP weighted 
MT/year). 

b) This project will eliminate tbe consumption of 31.9 MT 
ofCFC-U in 10 years (taking as annual consumption 3.19 
MT of CFC-12 per year which is the average yearly 
consumption of the first four years). 

a) Eight months. 

b) Five months to adopt the use of HFC-134a technology. 

a) Ten years to switch to HCFC-141b technology. 

b) Ten years to switch to HFC-134a, 

a) Investments 
Incremental Operating Costs (6 mos.) 

Subtotal 

USS 175,000 
US$ 15,1.50 
US$ 190,150 

NOVEMBER 18, 1994 
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b) I nvcstments 
Jncremental costs (6 mos.) 

Subtotal 

1'otal for a) & b) 
Total w/contingencies (15%) 
Financial/ Administrative expenses' 

US$ 62,000 
US$ 22,250 
US$ 84,250 

US$ 274,400 
US$ 315,600 

US$ 9.470 

Proposed (OTP) financing: US$ 325,070 

Unit Abatement Cost: 

Beneficiary Company: 

a) 7.78 US./kg of eliminated CFC-11. 

b) 12.66 US$/kg of eliminated CFC-12. 

COLDER S.R.L. 

Coordinating National Authority: Comisi6n Tecnica Gubemamental de Ozono, Ministerio de 
Vivienda, Ordenamlento Territorial y Medio Amblentc. 

Executing Agency: World Bank 

1 Three percent financial/admi.nistr~tion expenses. 

NOVEMBER 18, 1994 
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1. PrQjeot Summazy: 

a) This Project will eliminate the ammal consumption of 8. 5 MT of CPC-11 used in the 
production of rigid polyurethane foams as insulation for cold storage chambers and glass display 
eases by COLDER S.R.L. This alternative is proposed given the availability in the country of 
chemical products and equipment that allow the use of HCFC-14lh in foams. 

The Company is aware tluit this is only a temporary solution and that eventually it must 
search for a definitive technology. The adoption of high-pressure injection equipment proposed 
here prepares the company for that final transition. Cyclopentane is not an option for this 
company because its urban location and the associated municipal regulation rule out the use of 
flammable materials. 

b) This Project will also eliminate the annual consumption of 3.19 MT of CFC-12 used 
as refrigerant. This will be carried out through the use of a technology that uses HFC-l34a as 
a refrigerant (ODP=0). This alternative is proposed because equipment vendors will soon have 
available the adequate equipment to apply this technology. 

2. Proiect Objective~: 

a) Replace the use of CFC-l l as blowing agent in the production of rigid polyurethane 
foams used as insulation for cold storage chambers and glass display cases. To achieve this, the 
adoption of HCFC-l41b is recommended. 

b) Replace CFC-12 use by IIFC-134a as refrigerant. 

3. Sector Informa1ion: 

COLDER S.R.L. is the most important company within the commercial refrigeration 
industry in Uruguay. 

4. Company Information: 

COLDER S.R.L. is a company that began operations in 1986, manufacturing cold storage 
chambers and glass display cases. Currently, the Company uses CFC-11 for thermal insulation 
of its products, using its own manual injection equipment. The Company uses CFC-12 and 
HCPC-22 as refrigerants in sealed and semi-opened compressors, consuming 1.5 MT and 0.5 
MT, rcspcctivc:ly, in 1993. 

NOVEMBER 18, 1994 
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In 1993, COLDER S.R.L. consumcd4 MT ofCFC-11 and manufactured 150 horizontal 
glass display case units, SO vertical glass display case units, 30 mini cold storage chambers, and 
70 modular cold storage chambers. 

The Company's share of the domestic cold storage chambers and glass display cases 
market is estimated at 90%. COLDER S.R.L. docs not receive foreign teehnlcal assistance. 

COLDER S.R.I~. is 100% owned by domestic capital. 

5. Project Description: 

a) COLDER S.R.L. will consume an annual average of 8.5 MT of CFC-11 in the 
manufacrure of rigid foams (calculated as consumption average for the production projected 
between 1995 and 1998). 

The Project proposes the use of HCFC•l41b as blowing agent, for which the use of other 
chemical prod.UCL~ and equipmem mus1 Ile adopted. The: current low-pressurc i.qjection 
equipment produces a large amount of waste material and cannot be economically modified. 
High pressure equipment would be adopted in this project to elimina1e waste and to prepare the 
company to a definitive no-ODP alternative. Chemical products supplier companies would 
provide the necessary technical assistance IO implement the new process. 

b) COLDER S.R.L. currently uses CFC-12 as refrigerant in its equipment. The project 
proposes the substitution of CFC-12 by HFC-134a as refrigerant. The project includes the 
services of an international expert 10 guide the process of HFC-134a conversion. 

6. Justification of Selected Technology: 

a) This alternative wa~ studied along with a potential cyclopemane option; however, ll1e 
latter was dismissed on the basis that municipal regulations would not permit the use of 
flammable materials in COLDER's site. The characteristics oflhe foams produced with HCFC· 
141b are similar to those currently produced, and there is ample experience on its use at the 
international level. The necessary chemical products and equipment would be available in tile 
domeslic market and supplier companies may provide the technical assistance on them. Any 
potential plastic liner compatibility problems would be addressed by the company at its own 
expense. 

HCFC-14lb is slightly flammable (although is has not flash point). This firm's facilities 
are reported to have sufficient ventilation to dissipate accumulation of HCFC-141b. 

NOVEMBER 18, 1994 



FROM:IJf't,l[FAX 514 2820068 NOJ 19, 1994 4'09PM ij224 P.07 

This alternative is only a temporary solution, entailing the need for future reconversion. 
Such final conversion will be less costly as the necessary injection equipment proposed in this 
project would accomodatc the definitive blowing agent. 

b) Reconversion to HFC-134a is a technology on which there is enough infonnation, and 
Brazilian compressors could be readily available in the short term (EMBRACO BITZER and 
SICOM), as well as refrigerants (HOECHST from Brazil and DUPONT from USA). 

Other technologies to replace CFC-12 in domestic refrigeration (such as hydrocarbons 
and other blends) are not commercially available in Uruguay; therefore, they could not he 
evaluated as a feasible option for a company that Is willing to undertake the necessary 
conversions in 1995. 

7. Project Costs: 

Summary of Project Costs: 

Capital Costs (see Annex 1): 

a) US$ 175,000 

b) US$ 62,000 

Incremental Costs (six months) (see Annex 2): 

a) US$ 15,150 

b) US$ 22,250 

Contingencies (15%) and Financial Intermediation fees (3%): US$ 50,670 

Share of Domestic Capital in t.hc Company: 100% 

Unit Abatement Cost (CAU) (Sec Annex 3): 

a) 7.78 US$/kg of eliminated CFC-I 1. 

b) 12.66 US$/kg of eliminated CFC-12. 

- 5 - NOVEMBER 18, 1994 
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8. PrRiect Inu,lementalio11: 

a) Replacement of CFC-11 by IICFC-141b 

MONTHS 

Activities 

Project Evaluation 

Acquisition of 
equipment 

Equipment 
Installation 

Staff training 

Initial Tests 

Implementation 

1 z 3 4 5 

.. 

6 

NW 19, 1994 4:09PM li224 P,08 

7 

It is estimated that Project implementation could begin next year. An evaluation period is 
included in view of the unreliability of the information. 

b) Substitution of CFC-12 by HFC-134a 

Activities Month 1 

Obtain equipment •·····-··· 
samples 

Redesign of cold circuits 

Purchase of service 
equipment 

Staff training 

Tests 

Implementation 

Month 2 Month 3 Month 4 Month S 

• 6 - NOVEMBER l8, 1994 
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1 o. Results: 

a) This project eliminates consumption of 85 MT of CFC-11, 75.7 MT-ODP 
weighted (8.S MT/year, MT-ODP weighted MT/year). 

b) This project eliminates consumption of 31.9 MT of CFC-12 in 10 years (based 
on annual consumption of 3.19 MT of CFC-12 which is the average consumption 
of the first four years). 

NOVEMBER 18, 1994 
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Annex 1 

Investment Breakdown 

a) Replacement of CFC-11 by HCFC-14lb. 

High pressure equipment for 
use with HCFC-141 b and accessories 

Molds Modification 

Tests 

Staff Training 

TOTAL 

US$ 150,000* 

US$ 10,000 

US$ 5,000 

US$ 10,000 

US$ 175,000 

* Based on quote by Cannon (Italy) for a high-pressure machine model "A-System 40", standard 
version. ancillary equipment, and spare parts -- sec Annex 4. As per the Secretariat's review 
more competitive equipment may exist in the marketplace; therefore, alternative quotes will be 
obtained as part of the procurement process. 

b) Substitution of CFC-12 used as refrigerant with HFC·l34a. 

Review of cold circuit design 

Staff training by International expert 

Plant Trials 

Leak deterc1or • 

Charge equipment 

Service equipment 

TOTAL 

US$10,000 

US$ 15,000 

US$ 4,000 

US$ 10,000 

US$ 18,000 

US$ 5,000 

US$ 62,000 
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Annex 2 

Breakdown of Incremental Costs/Savings 

Values expressed in US$ 

a) Substitution of CFC-11 by HCFC-14lb. 

Base Costs 

Year 
Unit Cost 

II 
Units 
Produced Total Cost 

1995 246 450 110,700 

Calculation assumptions: 
# Considering polyol, isocyanate and CFC-11. 
CFC-ll'markct price: US$2.84. Source: ORBEN (DUPONT). 
Average CFC-11 use per assembled unit: 13.33 Kg CFC-11/unit. 
A 10% annual CPC-11 price increase has been estimated. 
Polyol market price: US$2.11/kg. 
Isocyanate market price: US$2.49/kg. 
Mix composition: polyol 

isocyanate 
CFC-11 

Source: BA YER 
Density: 30 kg/m3 

l 02.5 kg of foam/unit are used 

Cost of foam in 1995: US$2.40 

Year 

1995 

Unit Cost 
II 

313.35 

100 parts 
140 parts 
40pam 

Project CosJs 

Units 
Produced 

450 

Total Cost 

141,008 

Estimated HCFC-141b price: US$ 5.00/kg. (Source: Bayer -- see annex for quote) 

II the prices of polyol and isocyanate are equal to those of current technology. 
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Composition of the mix is as follows: 

HCFC·l4lb 
isocyanate 
polyol 

30 parts 
159 parts 
100 parts 

Density: 35 kg/m3 

Cost of foam: US$ 2.621kg. 
Foam mass to be used: 102.5 "'35/30 = 119 .6 kg/unit. 
Cost of foam per unit: US$ 313.35 

Incremental Costs 

Cost 

Base Cost 
Project Cost 
Incremental Costs 

1995 

110,700 
141,008 
30,308 (one year) 
15, l 54 (six months) 

b) Substitution of CFC-12 by J-IFC-134a: 

Year 

1995 

CFC-12 
Unit Cost 

18.0 

Base Costs 

Total 
Unit Cost 

451 

Units 
Produced 

450 

NW 19, 1994 4:10PM 11224 P.12 

Total Cost 

202,950 

The following components of the refrigeration equipment are used for the base price (which 
would vary with the use of HFC-l 34a): 

0.5 Hp Compressor 
Expansion Valve 
Humidity filter 
Fluid viewer 
Oil Separator 

TOTAL 

US$ 300 
US$ 25 
US$ 10 
US$ 18 
US$ 80 

US$ 433 
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An average use of 5 kg of CFC-12 per unit has been estimated and that its market price is 
US$3.60/kg Source: ORBEN (DUPONT). 

Year 

1995 

Unit Cost 
# 

550 

Total cost was estimated as follows: 

Project Costs 

Units 
Produced 

450 

Total Cost 

247,500 

The base cost of US$433 was increased by 10%, resulting in US$476. Compressor suppliers 
still have no prices available but Ibey estimated the increase by lhe percentage cited, which was 
taken as valid for tbe rest of the components. 
It is estimated that 90% of the CFC-12 charge is used for HFC-134a, considering an average 
of 4.5 kg/unit. The HFC-134a market price is US$16.5/kg (Source; ORBEN (DUPONT, 
USA). TI1us, the unit cost is $476 + (4.5 kg * $16.50/kg) = $550 

Incremental Costs 

Cost 

Base Cost 

Project Cost 

Incremental Cost 

1995 

202,950 

247,500 

44,500 (one year) 

22,250 (six months) 
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Annex 3 

Unit Abatement Cost Calculation 

a} Substitution of Cl'C-11 by HCFC-14lb. 

l. CFC-11 Savings (ODP=l) 

Annual average CFC-11 consumption' 

Average use of HCFC-141b 
ODP of!ICFC-14lb 
Weighted use per ODP/year 
Weicb!>Q &11:tinga Jl<lLQDfl.J:'.w 

2. Annual Capital Costs 

Total Investment 
Project Economic Life 
Discount Rate 
Annual Capital Incrememal Costs 

3. Operational Costs 

Annual incremental costs 

8.5 MT 

8.5 MT 
0.11 
0.94 MT 
7.56 MT 

US$ !75,000 
10 years 
10% 
US$ 28,480 

US$ 30,308 

4. Unit Abatement Cost (US$/kg eliminated CFC-11) 

28,480 + 30,308 
------------------ = 7. 78 

7560 

b) Substitution of CFC-12 by HFC-134a: 

I. CFC-12 Savings (ODP=l) 

Average annual CFC-12 i,avjng~ 3.19 MT 
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2. Annual Capital Costs 

Total Investment 
Project Economic Life 
Discount Rale 
Annual Capital Incremenuil Costs 

3. Operational Costs 

Annual Incremental Costs 

4. Unit Abatement Cost (USS/kg eliminated CFC-l 1) 

10,090 + 30,308 
------------------- - 12.66 

3,190 

US$ 62,000 
10 years 
10% 
US$ 10.090 

US$ 3Q.308 

b Based on average annual production over the next four years (638 units • 5 Kgs/unit of CFC-
12). 

Note: 
Production projections used for the last calculation represent an increase in capacity utilization 
responding to growth in domestic demand (new supermarkets and shopping centers, and 
equipment replacement). In addition, the company forsees exports to MERCOSUR trading 
pa1tncrs. 

- 13. NOVEMBER 18, 1994 
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Ann-ix 4 

OORG Review 
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Country of origin: URUGUAY 

Project title: b) Substitution of CFC-12 used as refrigerant with HFC-134a at COLDER 
S.R.L 

Sector/sub-sector Commercial and household refrigeration 

Relationship ta country program (World Bank) 

Note This review addffiSes only the refrigerant oonvsl'$ion plirt of the projeu;;t, It 
dMs not addr•s the part re/sled lo the fosm blowing a9enf conversion. 

Technology 
In this project HFC-134a Is selected as th!) substitute refrigerant for CFC-12. In commercial 
refrlgeratlon. unitary aquiprnant. HFC-134a technology Is a proven and acceptable (nontransltlonal) 
technology to reduce CFC-12 consumption. 

The oompany COLDER S.R.L. does not halls a formal technology transfer partner. However, the 
company Intends to develop the HFC-134a technQlogy with assistance from CQmpressor and 
refrigerant suppliers. Furthermore provisions for external a&sistance are pre,.ent. Due to these facts;, 
a succeSS;ful project implementation can be expected. 

Othsrtechnologies than HFC-134a w,;,re considered but were not selected mainly because of lack 
of commercial availability of requHtl>d components. From tho zero ODP technologies HFC-134a is 
one of the most cost effective solutions. 

Environmental impact 
HFC·134a h111s an ODP of zero and a OWF' of 0.27. For unitary equipment a GWP of this 
magnitude ls negligible. 

Project costs 
The equipment requested by tho manufacturer Is essential for the conversion process. CO$IS of 

• equipment are reasonable as well as COS!$ for redesigning, training, testing and external support. 
With respect to the operational cQllts the following remarks are made: 
• Operational costs are claimed for one year. 
• COllts are claimed for 450 units which is the projected production of appliances in 1995 (1893 

base was 300), The costs of the different Item$ <:!aimed are correct. 
• The refrigerant price applied is high (16.5 USO/kg) but Is based on demonstrated quotations. 
The UAC calculation ir, annex 3 (11.29 USD/kg/y) contains some mistakes, If the correct numbers 
are used a value of 16.8 is obtained which is almost equal to the value reported on the cover page 
(15.7 4). This is a reasonable number compared to similar project11. (It should be mentioned that the 
calculated CFC-12 reduction is ba,i;ed on the average of units expected to be produced in the next 
four years). 

Implementation timeframe Probably too strict 
Relevance and adequacy of information provided 
The project description, together with comments from tho responsible World Senk officers, 
supplied sufficient information for a judgment. 
Recommendations Approval as propo,;ed 

Janssen M.J.P.,OORG MM338, Eindhoven, The NetMrlands, 2-November-1994 
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URUGUAY - COLDER 

TECHNOLOGY 

Technology based on HCFC 141 b is viable for this application. It is well proven and is in 
widespread use. It is a transitional technology and the enterprise recognises that it will eventually 
have to switch to a uro ODP option. 

CyclopentJuia-based technology wt$ also considered but was rejected on the gi-ounds of safety. 
ln addition, the cost effectiveness would have been poor for this see.le of operation. 

A,. a. future replacement for HCFC 14 lb the enterprise can eomider the use ofliquid HFCs now 
wider development or improved CO,-ba.sed technology, 

NJ.y issue regarding compatible plastic liners will be covered by the enterprise at iH own expense. 

ENVIRONMENTAL ISSUES 

The use ofHCFC 141b isrec:ogn!sed by the enterprise as eonstitutlng a transitional step only. 

There ill sufficient ventilation in the factory to cope with the lllis;tlt flammability ofHCFC 141b. 

PROJECT COSTS 

The purch.ue of a high pressure injection machine is justifiable • it would abo align the emerpr!se 
for a future zero ODP 5tep • but the precaution should ~ taken to obtain equipment which can 
be converted to handle flammable blowing ager.ts. 

The operating costs are approved on the basis that the enterprise will cover aspects relating to 
liners. 

The eosr effectiveness is low due to th~ overall low CFC usage rather than higb capital or 
operating costs. 

TIMEFRAME 

Thls is acceptable. 

ll:!~MMENDATION 

14b 
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Annex 5 

Supporting Documentation 
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SeNo'l"'f!!'A 
Comi-..iOn mfiitdio '11mbiente 

Ing. Jorge Castro 

Pr"o,9111,te 
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BayerErJ 
Bayer Uruguay Umitada 

Payundd 1283 
Casilla de Corroo 304 
11000 • MontevldtQ 
Tele!ono920013 
To61nx o:12 22228 e&v« UY 
Fp (00~8-2) 92 11 25 
Cables: Unlqulm 

!::.fl.auhut/grc 

GnS R 141 B DE ATODHa'l ✓ IFR~tA 

Seg~n lo C:l')l"'\v~.-r.~do r.r;.t:.:a m&rla1·h1 r:onf i rmamos a Ud•. qUQ es 
alt.tment<1 p,·obahlu, aunq"" dep.,,ndi.-nte de una e:::inflrm.acion 
final del prav•ecior <ATOI, que nayar Urug,,ay Ltda, sea 
de,.ign,:,di,. <li-.tr ih,d,.!,.,. ran IJrug11ay p,,r,. 11I Q.!1., de 1-~ refe­
rlint: ia 1 £1..l~ti t.uto drtt F1·eun R l l. 

De confirm.:r'on lo /\nt.edichc~ ti h\an ituport~rl.amns e\ material 
en r;:0nt:e,,1edorR~ rlt't'sd'7 F1·:J1'll.':'.i..it o altvrn,itiva11H1ntfi2t ~,;wi.ilmow­
provistos a trav•" d~l cilstrlhuldor bra,.ilQRO, 

Par~ el ca«o de la prlm@~a apci61,, hemo~ c•lcul~do un precio 
crl~ntatlvo n~ v~nta al U5Uarlo n~ us~ 5/kg. !VA. 

C0mp1•cmetifH,dono~ a mantcn,i;:,rlc;.,~ inform,1do1» t"9Specto a e•te 
tema saludamo$ ~ Ud~. muy atentame1,te, 

BAVE:R URUGUAY Lll1lTAl)A 
Prooucto~ Quimlco~ 
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Gentlemen 
Environmental Commission 

Eng. Jorge Castro 
HAND DELIVERY 

Our Reference.: E. Rauhut/gr 

OAS R 141 B FROM ATOCHEM, FRANCE 

Dear Eng. Castro: 
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BAYER 

Bayer Uruguay Llmitada 
Paysandu 1283 • 

CasWa de Correo 304 
11000 • Montevideo 
Telephone: 92. 00 13 

Telex: 032 2229 Bayer UY 
Fax: (005,S.2) 92 11 25 

Cable: Uolquim 

Montevideo, 8/10/1994 

As per our conversation of this morning, this is to confirm that it is highly probable, although 
it depends on final confirmation from the supplier (ATC), that Bayer Uruguay Ltda., will be 
appointed as distributor representative in Uruguay for the above refern:.d gas, which replaces 
Fre6n R 11. 

lf the above mentioned is confirmed, we would either import the material in containers from 
France, or altema.tively, we would get it through the Brazilian distributor. 

In the case of the first option, we have calculated an estimated price for user sale of USS S/kg 
plus VAT. 

We will keep you infonned on this issue. 

Sincerely yours, 

BA YER URUGUAY LIMITADA 
Chemical Products 
(Signed) 
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514 2820068 NOJ 19, 1994 4:17PM ij22S P.04 

Intercomerz Uruguaya S.A. . . 
RePRE$ENTACION~S 

• 

Senor Coordinador Teenico 
CONISION TECNICA GUBERNAHENTAL 
PRES8NTE 

11/Ri , (YOI.III RE.) 

' 
DEiOZONO 

' .. 

OIAECCION (.-OORl!SS} 
IHTE RCOMI.IIZ UtlUOUilY"- SA. 
BUSHQS AIMS ~1 • UC, • 0 2 
T!Wlll<li1 (PHQNESI: IS V 2" • o, 22 44 
ru,x: kilRY UY ~6215 
Ctblu: lnlot-,: • -­
P. 0. a OX (C.ullo. C<,m,ol: &7 <I 
HX, 00 SV U • OI 33 17 
C.P.11000 MO!ffl!VIOEO -URUGUAY 

K'llEF. OUR !IE, 

180/94-RG/db MOOTEVIOEO, 9 de a osto de 1994, 

De nuestra oonsideracion: 

Nos dirigimos a Ud. para informarle que la empresa 
INTERCOMERZ URUGUAYA S.A. esta en condiciones de 
suministrar; a traves de sus empresas representadas 
equipos de rr;o qu~ utilizan el HfC-1J4a, 

DANFOSS A/S - DINAMARCA 
DANFOSS IND. E COM. LTDA .. - BRASIL 

Proveesores de controles para plantas de refrigeracion 
con refrigerante R 1J4a, . • 

DANFOSS A/S - DINAMARCA 
DANFOSS A/S - ALEMANIA 
MANEUROP - FRANCIA Y ESTADOS UNIDOS ) 

(perteneoientes al Grupo DANFOSS 
Proveedores de compresores hermeticoa para refrigerante 
R 134a. 

EMaRACO - BRASIL 
Compresores hermeticos para refrigeracion 
y ccmarcial para refrigerante R 124a. 

domes ti ca 
j 

ASPERA ITALIA 
Compresores hermeticos para retrigerante R 1J4a, 

Sin otro particular le a.tentamente. 
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Our Reference: 180/94-RO/db 

To 
Technical Coordinator 
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Intercomerz Uruguaya S.A. 
• Bueno.; Aires 397 • Esc. 402 

Telephones: 95 27 23 • 96 22 46 
Telex: KARY UY 262215 

Cable; Intercomeri • Montevideo 
P.O. Box 6746 

Fax: 005982 • 96 33 67 
C.P. 11000 MONTEVIDEO· URUGUAY 

Montevideo, August 9, 1994 

COMISION TECNICA GUBERNAMENTAL DB OZONO 
HAND DELIVERY 

Dear Sir: 

This is to advise you that INTERCOMilRZ URUGUAYA S.A. is in a position to provide, 
through its represented companies, cold storage equipment that use HFC-134a. 

DANFOSS A/S - DENMARK 
DANFOSS IND. E COM. LIDA. - BRAZIL 

Suppliers of controls for refrigeration plants with refrigerant R 134a. 

DANFOSS A/S • DENMARK 
DANFOSS A/S - GERMANY 
MANEUROP - FRANCE AND UNlTED STATES 

(part of the DANFOSS Group) 

Suppliers of sealed compressors for refrigerant R 134a. 

EMBRACO • BRAZIL 

Sealed compressors for household and commercial refrigeration for refrigerant R 124a. 

ASPERA • IT ALY 

Sealed compressors for refrigerant R 134a. 

Sincerely yours, 

(Signed) 
INTERCOMERZ URUGUAY A S.A. 
Rubens T. Guaragna. • 19 - OCTOBER 28, 1994 
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liOitQ!5T DEL, URUGUAY S .A. 
Sr. G~~: .. '!..rtige! 3696 
11700 '.~Cllt,tv!.r.leo-li!'.UGIJll:t 

·~· .. ,.. ___ ... ___________ ....... -----------------

~ 

USl!. 15.-tl~g - ,:1n ,:i!.:.1~.drc,~ ~eto:'na'!:-le:! d.e 50 kt 

Ct"::-1 re~fi:~-:.:, t-: t!.p::. !:11,/3 ~ni::::.-:: ~e.:-.. •=!·.e:.:~J:.: rnJL-!t:1=-~ Ut:: 
Alemar.h .. 

ilAludoet 
Dr11;e~ 

i 
i 

I 
/. 

/ /1.,/1 
, I • ' / ; 

/./ r 
/,: 

l.i 
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FAX NUMBER 2994 Date: 8/9/ l 994 

From: Industrial Draper/Gawenda 

To: Eng.·Jorge Castr0 

RecliD 134A 

FAX 

HOECHST DEL URUGUAY S.A. 
Boulevard General Artigas 3898 

11700 Montevideo· URUGUAY 

Phone: (005982) 205022 
Fax: (005982)290966 
Telex: 22418 Hoe UY 

Price: US$ 18. 7S/Kg • in returnable ·cylinders of 10 and 20 kg. 
~ US$ 15.001Kg • in returnable cylinders of 50 kg. 

US$ 12.00/Kg • in returnable tanks of 500 kg. 

FOB Prices Sao Paulo 

Payment: 60 days from date of Bill of Lading 

With respect to type 141/B we are awaiting news from Germany. 

Regards, 
Draper 
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Our Reference ID/CF 

Gentlemen 
COMISION TECN1CA GUBERNAMENT AL DE OZONO 
Montevideo 

Re: RECLIN 134a 

NOV :9, 1994 4:19PM ~225 P,08 

HOECHST 

Hoechst del Uruguay S.A. 
Casilla de Correos 582 

Boulevard Artigas 3896 
11700 Montevideo 

Telephone: 20 SO 22 
Pax: 29 08 58 

Cable: Farmanil 

Representatives of 
Hoechst AG 

Frankfurt (M) Ocnnany 

Montevideo, 8/12/1994 

This is to advise you that the above referenced product is manufactured by our representative 
Hoechst do Brasil QuCmica y Fanna~utica S.A. 

Sincerely yours, 

HOECHST DEL URUGUAY S,A. 

(Signed) DRAPER 
(Signed) GAWENDA 
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Sres. 
COMISION TECN1CA GUBERN~¼ENTAL DE OZONO 

Presente 

Su ,,rerencla Su calla dal Nuestrateferoncla 

Jl)/cf 

RECL!N 134 A 

Hoechst del Uruguay, S.A. 
c.,,ma de COtt- 582 
8v. Artlgu 3890 
11.700 Mantevl~eo 
Tel.20,022 
Te!a1<: UY 224111 

• 'Fax:2908118 
Cables: F1,manll 

Rtpr11•n1antes de 
HoechSIAG 
Fr1nkl1Jtt !M), Alemanla 

Mon\evideo, 

12.0U.94 

Por la presente informam::,s que el producto de referencia es fabrlcado 
por nuestra representada Hoechst do Brasi I Oulmlca y Farmaceutica S.A. 

Sin otro pa rtlcul ar le sa I vd~mos muy a tentamente. 

HOECHST DEL URUGUAY S.A. 

,,:f ,}),, 
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l: A X 

Att: 

HO!tCl!ST '!>lit UP.CmlAY ·s.A. 
Br. Gr-c.l, Ai:-Hs11.e 3998 
:.. !. 700 tlo:: te •1 i::ilic-tlf.t:O:;JA'{ 

T(, 1/Fhun,;: ( 1.l~~tl!!2) 2050~.! 
~~x :(00~9B2)2goa~e 
r~l~K : 224le H;9 UY 

USS 75. -/-co !ht" d:; l:tl:lt'""o "" ~s:e e~, - c:est:a~ho .,. 1:. l!¢b 111.d 
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CONtltOf. Nil 

l·­Tll 

IA~ 
AfflH'TION 

INDUNOR • URUGUAY 

SlL JORGE SILVA 

If/OM JANUARIO SOLICON 
I :t:~" NUESTAA CONVERSACION DE HO~ 

I ""'" C>IP! 

I'"" 

I 

Eatuvimos analizando lo~ nnsayo& efoctucdoa con su refrigerador, dondo 
eambiamoa el compresor AElJ ◄ JAs por el AZlJ ◄ OOS en R-12, Como no tene­
mo; los enaayos para C$n &istoma en R•134a, le descr1bimos abajo, cam­
bios aproximados en ol sistema on base a los reaultados obtenidoa en lo• 
enaayos del AZ1340DS, colocado en su rofri9erador, 

SITUACXON ACTUAL ··-
, Sistellll1 con el AZll40DS (R•l2) us, 30,00 

CAMBIOS 

Compreeor AZl335YS (Rl34~) US$ 33,00 

, Aumento del largo del capilar on haata 301. 

• Reducc16n de carqa d~ g~R en hasta 20\. 
Condenaador debe mancenerao el mismo. 

Oatos mas apurados son obtcnidos solamente con onsayo$ en ca.mare. Envia­
rcmo• por courier nl d!a de hoy nuostro• boletinee tocnicos sobre utili­
r.acion dol R·lJ4a, tuboR capilares y acoites lubricantes. 

Atent.os Saludo~, 
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INnUNOR S.A. 

Country: 

Project Title: 

Covered Sector: 

Use of ODPs in the Sector: 

Project Impact: 

Duration of the Project: 

Project Economic Life: 

Total Cost of the Project: 

TO: 514 2920068 NCYJ 19, 1994 4•49PM 11226 P.02 

PROJECT COVER SllEET 

Uruguay. 

a) Elimination of the use of CFC-11 as a blowing 
agent in rigid polyurethane foams used as insulation 
for refrigerators. Technology using cyclopentane as 
blowing agent will be adopted. 

b) Substitution of CFC-12 used as refrigerant. 

Commercial and household refrigeration. 

Approximately 37.0 MT of CFC-11 and 13.0 MT 
of CFC-12 annually. 

a) Eliminate con.~umption of 101.1 MT of CFC-11 
(10.1 MT/year). 

b) Eliminate consumption of 7.8 MT of CFC-12 
(7.8 MT/year). 

a) 8 months, 

b) 6 months. 

Ten years 

a) Investments 
Incremental costs (6 mos.) 

Subtotal 

b) Investments 
Incremental Costs (6 mos,) 

Subotal 

US$ 249.280 
US$ 31,190 

US$ 280,470 

US$ 42,900 
US$ 54,970 

US$ 97,870 

NOVEMBER 18, 1994 



TQ: 

Proposed OTF Financing: 

514 2820068 NOJ 19, 1994 4:49PM 1'1226 P.03 

Total for a) & b) 
Total w/contingencies ( 15 % ) 

Financial/ Administrative expenses1 

US$ 378,340 
US$ 435,090 
US$ 13,050 

USS 448,140+ 

"'All figures take imo account a domestic capital share of lhe Company (66%). 

Unit Abatement Cost: 

Beneficiary Company: 

Coordinating National Authority: 

Executing A2e11cy: 

a) 15.44 US$/kg of eliminated CPC-11. 

b) 21.66 US$/kg of eliminated CFC-12. 

JNDUNOR S.A. 

Comisi6n Tecnica Gubemamental de Ozono, 
Ministerio de Vivienda, Ordenamiento Territorial y 
Medio Ambientc. 

World Bank. 

1 Three percent financial/administration expenses. 

NOVEMBER 18, 1994 
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J. Project Summary: 

a) This Project will eliminate Ilic consumption of CFC-! I used in the manufacturing of rigid 
polyurethane foams as insulation for refrigerators by INDUNOR S.A. The adoption of this 
technology is proposed given the domestic availability of chemical products and equipment that 
will allow the use of cyclopentane in foams. lNDUNOR is located in aµ a!'ea for which local 
regulations can allow the use flammable materials. 

b) This Project will eliminate tl1c consumption of CFC· 12 used as refrigerant. 

2. Project Objectives: 

a) Substitute the use of CFC-11 as a blowing agent in the produclion of rigid polyurethane 
foams as insulation of refrigerators. The adoption of foaming wilh cyclopentane Is proposed to 
achieve this objective. 

b) Substitute CFC-12 by HFC-134a as refrigerant. 

3. Sector Infonnation: 

INDUNOR S .A. is the most important company in the domestic refrigeration sector in Uruguay. 

4. Company Information: 

lNDUNOR S.A. is a company that began operations in l 984, manufacturing refrigerators. 
Currently, the Company uses CFC-II (reduced by 50%) in the thennal insulation of its 
products, using a Hennecke HK 75 high pressure injection equipment. The Company uses CFC-
12 M refrigerant, consuming 5.6 MT in 1993. In 1993, lNDUNOR S.A. consumed 7.2 MT of 
CFC-11 and produced 18,200 units of the four different models of refrigerators it manufactures. 
IL~ share of !he refrigerator domestic market is estimated at 45 % . IND UN OR S. A. is 
constituted by domestic capitals (66%) and GENERAL ELECTRIC, USA (34%). 

5. Project Descrjption: 

a} INDUNOR S.A. currently uses CFC-I! to manufacture rigid foams. This project proposes 
the use of cyclopentane as blowing agent, for which the use of other chemical products and 
equipment must be adopted. Chemical products and equipment supplier companies will provide 
the necessary [echnical assistance to implement the new process. Staff training is included to 
adopt the new technology amd the associated safety guidelines as recommended by suppliers. 

- 3 - NOVEMBER 18, 1994 
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b) lNDUNOR S.A. currently uses CFC-12 as refrigerant in its equipment. This project 
proposes substitution of CFC-12 by f!FC-134a as refrigeran!. GE does not have a technology 
transfer agreement with the company. The pt·oposed project includes fund for services of an 
international expert to guide the process of HFC• l34a conversion. 

6. Jw,Ufication of Selected Technology: 

a) This alternative was studied along with HCFC-14lb that were analyzed separately. The 
characteristics of the foams obtained with cyclopentane arc similar to those currently produced, 
and experience in its use is available al the international level. The necessary chemical products 
and equipment are available in the domeslic market, with supplier companies able to provide the 
necessary tecllnical assistance. Cyclopentane is considered superior over HCFC·l4lb because 
It represents a final no-ODP alternative and is more cost-effective. 

b) 111c reconversion to HFC-134a is a technology for wllich there is information, compressors 
and refrigerants readily available in the domestic market. The possibility of other refrigerants 
was considered; however, the HFC-134a technology is the only option commercially available 
in Uruguay for a changeover in the short term (1995). 

7. PrQicct Cost: 

Capital Costs (See Annex 1): a) US$ 249,280 

b) US$ 42,900 

Incremental Costs (six months): a) US$ 31, I 90 
(See Annex 2). 

b) US$ 54,970 

Share of domestic capitals 111 the Company: 66% (already considered In the amounts listed 
above) 

Contingencies: 15 % of the cost was included for contingencies and 3 % for financial 
intermediation (considered 111 the amounts reported in the cover sheet). 

Unit Abatement Cost (UAC): a) 15.44 US$/kg 

h) 22.66 US$/kg (See Annex 3) 

- 4 - NOVEMBER 18, 1994 



To: 

8. Prgject Inmlcmentation Timetable; 

a) Use of cyclopenlanc 

Activity 

Development of 
detailed project 
installation 

Purchase of 
F,quipment 

Installation 
and Tests 

Staff Training 

Implementation 

1 

b) Use of HFC, 134a: 

Activity . 

Production of 
Prototypes 

Plant Tests 

Tests in Brazil 

Purchase of new 
Materials 

Staff Training 

Implementation 

I 

.. 

Months 

2 3 4 

.. .. 

Months 

2 3 4 

* 

• 

514 2820068 NCIJ 19, 19'34 4:51PM tt226 P,06 

5 6 7 8 

.. .. 

.. 

5 6 

• 

- 5 - NOVEMBER 18, 1994 



FROM: Ol'tH FAX rn: 514 2820068 HOJ 19, 1994 4:51PM tt226 P.07 

9. Results: 

a) This project will elbninate the consumption of 101 .1 MT of CFC-1.1 over 10 years based 
on projected production levels (on average 10.104 MT/year). 

b) 11tis project will eliminate the consumption of 78 MT of CFC•l2 over 10 years based on 
projected production levels (on average 7 .8 MT/year). 

NOVEMBER 18, 1994 



FROM: Ol"N I FAX ro: 514 2820068 NOJ 19, 1994 4:51PM 11226 P.08 

Annex J 

Investment Breakdown 

a) Use of cyclopentane 

Conversion and complementing 
of existing equipment 

Installation and safety 
equipment 

Molds 

Tests 

Staff Training 

Hlcgible Portion of Investment 
(66% domestic ownership) 

b) Use of HFC-134a 

Redesign of cold circuits 
and plant trial 

TOTAL 

Staff training by International expert 

Leak detection equipment 
(similar 10 thal of halogen, helium leak 
detector is not considered) 

Gas charge equipment for plam 

Charge cqulpmem for Service 

Elegible Portion of Investment 
( 66 % domestic ownership) 

TOTAL 

• 7 -

US$ 262,700 

US$ 80,000 

US$ 20,000 

US$ 5,000 

US$ 10,000 • 

US$ 377,700 

US$ 249,280 

US$ 10,000 

US$ 15,000 

US$ 10,000 

US$ 18,000 

US$ 12,000 

US$ 65,000 

US$ 42,900 

NOVEMBER 18,' 1994 



514 282006B NIJJ 19, 

TECN!CA GUBERNAMENTA~ DE OZONO 

DI.NA.MA. Annex 1 (continued) 

Annex 1 

Investment Breakdown 

a) U~e ot cyclopentane 

CONVERSION AND COMPLEMENTING OF EXISTING SQUIPMtNT 

High Pressure pumps (2), 
-~~~~~~~y O•Q~U~ ~-~ ~•"·~~" 

Computer controlled metering unit 

Tandem Peed Pump 

Piping and aealings 

Safety valvei; 

Automatic switch-off devices 

sup_ply stoppers 

Nitrpgen inertizing equipment 
for molds 

Other complementary devices 

Encasings 

Aeration and ventilation systems 

Pentane sensors and gas warning 
systems 

Pentane exhaust1n systems 

safety control Syetoma 

Leakage monitoring and watchdogs 

Stainless Steel work tanks (2) 
app~ovod by Ttlv (Germany) 

U$S PIF. (Put in fa~tory) 

u,i:: :111.soo 

uss 2s.ooo 
U$5 14,000 

U$S B, 800 

U$$ 5,500 

U$S 3,800 

U$S 4.900 

U$S 18,BOO 

USS 4,000 

U$S 12,000 

U$S 4.700 

U$S !.1,200 

U$S 8.600 

USS 5,900 

U$S 4,200 

U$S 2!1,500 
u,s i!HJ.400 

u,s 26;1,700 

\ 
\ 

NOVEMBER 18, 1994 
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Annex 2 

Brcakdo~~1 of Incremental Costs 

a) Foam Insulation 

(Values expressed in US$) 

Year 

1995 

Assumptions: 

Unit Cost 
II 

12.92 

Base Costs 

Units 
produced 

26,400 

# Considering polyol, isocyanate and CFC-11. 

NOJ :9, 1994 4:52PM ~226 P.10 

Total Cost 

341.088 

CFC-11 market price: US$ 2,84. Source: ORBEN (DUPONT), 
Average CFC-11 use per assembled unit: 0.327 Kg CFC-11/unit (5.45 kg foam/unit). 
Polyol market price; US$ 2.11/kg 
Isocyanate market price: US$ 2.49/kg 

Composition of the mixture: polyol 100 pans 
148 parts 
17 parts 

Year 

1995 

Density: 30 kg/m' 
Source: BA YER 

isocyanate 
CFC-11 

Cost of foam in 1995: US$ 2.37/kg 

Unit Cost 
# 

16.5 

Project Co~ts 

Units 
Produced 

26,400 

Total Cost 

435,600 

Assumptions: 

ti Cyclopentane market price: US$ 6. 50/kg (estimated on the basis of data provided by 
BAYER). 

- 9 NOVEMBER 18, 1994 
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It was estimated that the polyol and isocyanate prices are the same as those of the traditional 
technology. 

The composition of the mix is as follows: 

cyclopentanc 
isocyanate 
polyol 

Density: 35 kg/m3 

Source: BA YER. 

12 parts 
156 parts 
98 parts 

Foam Cost: US$ 2.53/kg 
Foam mass to be used: 5.45*36/30 .., 6.54 kg/unit 

Incremental Operating Costs for 1995: US$435,600 • 341,088 "' US$ 94,512 (one year) 

Six Months: 

Elegible share: 
(66% local ownership) 

b) Use of HFC-l 34a 

Unit Cost 
# 

32.09 

Base Cost 

Units 
produced 

26,400 

US$ 47,256 

US$31,190 

Total Cost 

847,176 

The following has been estlmated ror the incremental costs: 

• CFC~l 2 market price of US$ 3.60/kg. 
• Average gas charge is 0.253 kg/equipment.. 
• 1995 incremental costs have been estimat~d. 

The fol!owing will have an impact on the incremental costs: 

Price of refrigerant. 
Micrangium (US$ 0.67). 
Characteristic of humid filter (US$ 0.513). 

• 10 • NOVEMBER 18, 1994 
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Compressor Price (US$ 30}. 

b) HFC-134a (continued) 

Unit cost 
It 

38.4 

Project Cost 

Units 
produced 

26,400 

Calculation Assumptions: 

Total Cost 

1,013,760 

- HFC-134a market price of US$ 16.50/kg. Source: ORBEN (DUPONn and HOECHST 
(Brazil). 
- The average refrigerator charge is 0.228/kg (90% of the above). 
- Price of new micrangium (US$ 0.871 (30% increase). Source: suppliers. 
- Price of new filters - US$ 0. 59 
- Price of new Compressor • US$ 33 (see Annex 4 for SI COM quote) 

Incremental Cost 

Cost 

Base Cost 
Project Cost 
Incremental Cost 

847,176 
1,013,760 

166,584 (one year) 

83,292 (six montl1s) 

Eligible share 54,973 
(66 % local ownership) 

. II . NOVEMBER 18, 1994 
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Annex 3 

Calculation of Unit Abatement Cost 

a) Use of cyclopentanc as blowing agent: 

l. CFC-11 Savings (ODP= l) 

Average Annual CfC-J l Savings' 

2. Annual Capital COSIS 

Total lnvcstment 
Project E.conomic Life 
Discount Rate 
Annualh·.ed Capita\ Costs 

3. Operational Costs 

Annual lncremen1al Costs 

4. Unit Abatement Cost (US$/kg of eliminated CFC-!!) 

61.470 + 94 . .512 
····----------·-······ = 15,44 

10,104 

l0.104 MT 

US$ 377,700 
IO years 
10% 
US$ 61.470 

US$ 94.512 

• Based on average production over the next four ye~rs (30,900 units" 0.327 kg of CFC-11/unit) 

b) Use of HFC-134a 

1. CFC-12 Savings (0D1'"' 1) 

CFC-12 Average Annual Savings' 

IIFC-134a ODP 

7,818 MT 

0 

• Based on average production over the next four years (30,900 units + 0.253 kg of CIJC-12 per 
unit) 

- 12 • NOVEMBER 18, 1994 



2. Annual Capital Costs 

Total Investment 

TO: 

Project Economic Life 
Discount Rate 
Annualized C;lpital Costs 

3. Operational Costs 

Annual Incremental Cosi.s 

514 2820068 

4. Unit Abatement Cost (US$1kg of eliminated CFC-11) 

10,578 + 166,584 
------·····------· • 22.66 

7,818 

. 13. 

I-OJ l9, 1994 4:53PM tt226 P.14 

US$ 65,000 
10 years 
10% 
US$ 10.578 

US$ 166,584 

NOVEMBER 18, 1994 
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INDUNOR S.A. 

surPO'.RTING DOCUMENTATION 

(eleven pages including this page): 

• 
• 

• 

• 

lNDUNOR's commitment lelter 

l 34a-associated cost changes 

availability of HFC-134a in Uruguay 

price of HFC-134a in Uruguay (2 letters) 

- 14 • OCTOBER 28, 1994 
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Montevidco 1 2 d~ febre~o de 1994 

Minlsterio de Vi~iend6. 
Ordtn•mieolo Terrilori•l y 
n~oio An>biente 
Comisidn TEcnic~ Gubero•ment~l d~ OtQno 

Atenki6nt lno. Oui~~ Luls A~ S•nlos 
Coor,Hn«dor T<tcrii-eo • 

£1 dia 28/01/94 tuvimos ~l •gr•do de mant•nt~ una reunion en nuestr& 
Pl•~t• de Man~f•cturi de Rcfri9er•dcres con l~ lng. Qvi•• Mirian 
V~o• y Ud., como i~leqrjntcs de 1~ ComisiOn TVcnic~. Gubvrn•~ent~l 
tie Ozono y cl Sr~ Sergio Otifiiln_. como rapr•tent•ntt- dl!1 8,u,co 
Mund!al. 

Como consecuenci- de lo ~1li convers~do, A~nifest~rnos nuestro 
inleres ~n •cceder l l• j\isl9nci• gestionidi •nle los Or¢•nis~os 
dvl Protc,eolo de Mcntro•I. (0/1 •l fin de reconvortlr procuos de 
oueitr~ producciOn d~ re1~i9vt~dQres p~~• lleg~r a eli~i~•r el uso 
d• su5l~nci~i que agreden lA c~pa de 01ono . 

•• '"'ij/ 
!ng. 1•6. P~dro Vil•nov• 

G~rthtt Genv~Jl de Eleclrodomt,ticos 

- 15 - OCTOBER 28, 1994 
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lNDliNOR S.A. 

MAXILUM • NIRPOL 

Ministctio de Vivicnda 
Ordenamiento Territorial y Medio Ambiente 
Comision Tecnica Gubemamental de Ozono 

Attention: Chem. Eng. Luis A. Santos 
Technical Coordinator 

Dear Mr. Santos: 

NOJ 19, 19'34 4:54PM 11226 P.17 

Montevideo, February 2, 1994 

-on 1/28/94 we llad the pleasure of meeting Chem. Eng. Mirian Vega and you in our 
Refrigerator Manufacturing Plant as members of the Governmental Technkal Commission on 
the Ozoue as well as Mr. Sergio Oxman, representing the World Bank. 

As a result of our discussions, we hereby express our interest in obtaining the assistance 
provided by Montreal Prot0col agencies with a view to reconvert our refrigerator production 
processes to eliminate Lhe use of substances that deplete the ozone layer. 

Thank you very much for your cooperation. 

We remain, 

Sincerely yours, 

for INDUNOR S.A. 

Pedro Vilanova, Industrial Engineer 
General Manager, Domestic Appliances 

• 16 • OCTOBER 28, 1994 
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IMAA 
TO 

INllUNOR - URUGUAY I 'AX 

l ATIMC,<O 
~m,.tl'ION SR, JORGE SUVA I 1itno 

""" 
l 01 JANU4Rl0 SOLIGON I btf'10 

"°"' Iii•! 

I AUUN"fO NUESTAA CONVERSI\CI6(11 PE ROY , , .... 
SU!IR{'i 

•· Est.uvlmos. t\nulizando lon P.nno.ycn1 efectu.adoe con su refrige.rndor, donde 

c~mbi~mos el compreso~ AEl343AS por cl AZ1340D$ en R-12, Como no tena­
rnos los ensayos para csn sistoma en R-1J4a, le d~scribimos abajo, cam­
bios aproximados on cl siRtem4 on base a los rasultedo& obtenidos en los 
snsayos del AZl3400S, ~olocado en su refrigarador. 

SITU~CION AS!~ 
• Sistema con al Atl3400S (R-12) us; JQ,00 

Cl\MBI0$ 

Comprooor I\ZlJ35¥S !RlHa). \JS$ 33,00 

Aumento del largo d"l capilar on has ta 30\, 

- Reducci6n de carya de ga ■ on hast~ zo1. 
Condons~dor dQbe rnanlen~~sc el mismo. 

) Datos mis apurudos son obtenidos ~olaroente con ensuyos en cima.ra. Envib­

remo• por courier Al di~ de hoy nucstros boletinei tacnicos sobre utili­
,.,u:d.on de>l R-l 34 a, tubl'lR capilores 'I aeei tes lubrieant,;,s .. 

- 17 • 
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SICOM 
SOCIEDADE INTERCON'flNENTAL DE COMPRESSORES HERMETICOS SICOM LTDA. 
P.O. Box 54 
CEP 13570-900, Sao carlos, SP, Brasil 
Telephone: 55-0 162-71-1212 
Fax: (0) 162 72-7002 
Telex: 164215 - SlCH-BR 

DATE: S/19194 

TO: 
ATTENTION: 

FROM: 

SUBJECT: 

FAX 

CONTROL N° 3022 

INDUNOR • URUOUA Y 
MR. JORGE SILVA 

JANUARlO SOL!G6N 

OUR CONVERSATION OF TODAY 

We analyzed the tests made on your refrigerator, where we changed the AB 1343S compressor 
with the AZ 1340DS compressor in R-12. Since we do not nave tests available for that system 
in R- l 34a, described below are the approximate changes with the system, based on the resultS 
obtained in the AZ1340DS test, placed in your refrigerator. 

CURRENT SITUATION 

• System with tl1c AZ1340DS (R-12) US$ 30 

CHANGES 

• Compressor AZ1335YS (R134a) US$ 33.00. 
• Increase of the micrangium length by up to 30 % . 
• Gas charge reduction by up 10 20%. 
• The same condenser should be kept. 

Faster data can only be obtained with chamber tests. We are sending via courier today our 
teclmical bulletins on R-l34a use, micrangimns and lubrication oils. 

Sincerely yours, 

JANUARIO SOLIGON 
Latin American Sales 

• 18 • OCTOBER 28, 1994 
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Sres. 
CO.~ISlON TECNICA GU8ERNAMENTAL OE 020NO 

Presente 

Su refe1encla 

RECUN 134 A 

Su cartadel Nuestra referencla 

JU/cf 

, ·._Hoechst lt: 

H.,.ehst del Uruguay, S.A. 

Casllla de CO<Teoo llll2 
BY, Artlgas 389$ 
11,700 Montevideo 
Ttl,205022 • 

• To!ex:UYU416 
• Fox:290$58 
C.blu: FatManil 

Re~ntante• da 
HO<lch•tAG 
Frankfurt (M), Aleman lo 

12.Ull.94 

Por I~ presente lnformamos que el producto de referencta es febricaoo 
por nuestra represcmtada ttoecilst do Brasil Qu!mica y Farmac~utica S.A. 

Sin otro particular le saludamos muy atentamente. • 

HOECHST OEL URUGUAY S.A. 

,;,?[ ,}'2,. 
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Our Reference JD/CF 

Gentlemen 
COMISION TECNICA GUBERNAMENTAL DE OZONO 
Montevideo 

Re: RECLIN 134a 

NOJ 19, 1994 4:55PM 11226 P.21 

HOECHST 

Hoechst de! Uruguay S.A. 
Casilla de Correos 582 

Boulevard Artigas 3896 
11700 Montevideo 

Telephone: 20 50 22 
Fax: 29 08 58 

Cable: Farmanll 

Representatives of 
Hoechst AG 

Frankfurt (M) Oemiany 

Montevideo, 8/12/1994 

This is to advise you that the above referenced product is manufactured by our representative 
Hoechst do Brasil Q11imica y Fam1accutica S.A. 

Sincerely yours, 

HOECHST DEL URUGUAY S.A. 

{Signed) DRAPER 
(Signed) GAWENDA 

- 20 • OCTOBER 28, 1994 
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HOEc:HBT DEL UP.UGUAY S.A. 
E~. G=~2.~rt!gee 3696 
! ! 700 '!-:011t1ivid110-Ui'.l:JG\J(f{ 

·: .i 11r·h()m~: ( 005P62 l 205022 
f.AX :~~0!952)?9Ce55 
r~ie~ ! 22418 Koe !J'i 

Fre~1,;;: lll;,-i' ltl, n,/Jl.!l - •.::t c1lil1d!."'cs ro::r:ntt"-1.'3!! c<> lO 'I '.:!0 l:g 
~ 

u~ 13.-tkg - ~:\ ·~!: 1r..dru3 !"'et~~,~o}.liee de 50 ~-

ai.ludoa 
T)rfit•srr 
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FROM: CH-II FAX 

FAX NUMBER 2994 Date: 8/9/1994 

From: Industrial Draper/Gawenda 

To: Eng. Jorge Castro 

Reclin 134A 

514 2820068 

FAX 

NIJJ 19, 1994 4:56PM 11226 P.23 

HOECHST DEL URUGUAY S.A. 
Boulevard General Artigas 3898 

11700 Montevideo - URUGUAY 

Phone: (005982) 205022 
Fax: (005982) 290966 
Tel.ex: 22418 Hoe UY 

Price: US$ 18. 75/Kg - in returnable cylinders of 10 and 20 kg. 
US$ 15 .00/Kg - in returnable cylinders of SO kg. 
US$ 12.00/Kg - in returnable tanks of 500 kg. 

_FOB Prices Sao Paulo • 

Payment: 60 days from date of Bill of Lading 

With respect to type 141/13 we are awaiting news from Gennany. 

Regards, 
Draper 

- 22 - _OCTOBER 28, 1994 



FROM•D11'1IFAX 

i 
l 

l 

514 2820068 

Att: 

Na.I :9, 1994 4:56PM 11226 P,24 

HO!CFIST D!iL TJP.om.l.A':i S.A. 
Br. a,..,. l . ,1,rt~.at>i: 3!398 
:.. !. 70Q ~~•::t,e: 1110.oc ... tmt:G:JA".( 

e5. • d~5J;~r.>ho .,. 1 :,t f::,b ( 11.d 
ve. tcrrer.: > 

(~or: ree~:e•.:t.o ..:. .!.tJs cilin=>x•o;:, r:~. :r:•, 'f ~::- Y.;t r;c1\ c~r·cr· 1n;1i;,;::u~-a 
g1.~e lira:1 ?.'S';0rnc(ole;.:i" cu-~n1:k1 -:n :·i.:-.tli!: .. '$.-! ~i:;';On i::ioiuidoa At\ el 
h't1tsui~. 

81>.lu:\o..i 
Drai;,et· 
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TO: 514 2820068 

FAX 

FAX NUN!BER 2387 Date: 6/14/1994 

From: Industrial Draper/Gawenda 

'To: Eng. Jorge Castro 

NOJ 19, 1994 4:56PM ij226 P.25 

HOECHST DEL URUGUAY S,A, 
Boulevard General Artigas 3898 

11700 Montevideo - URUGUAY 

Phone; (005982) 205022 
Fax: (005982) 290966 
Telex: 22418· Hoe UY 

Re: Recl!n 134a. Your fax ·dated 6/10 Freight 

Estimated values for full truck (22 to gross): US$ 2,000. 

US$ 75/to iru:oming freight - US$ 95.00 dispatch plus l % FOB (ad valorem) 

-- For retun1, estimate the same freight. 

With respect to the 10 and-20 kg. cylinders, we erroneously indicated that they were returnable, 
when in fact they are included in the price. 

Re&ards, 

Draper 

OCTOOER 28, 1994 



514 2820068 NCIJ :9, 1994 5:34PM !:1229 P.02 

ETCHEPARE-GIL PROJECT COVER SHEET 

Country: Uruguay. 

Project Title: Elimination of the use of CFC-11 as a blowing agent in 
rigid polyurethane foam used as insulation in water heater 
tanks. HCFC-14lb as blowing agent will be adopted to 
replace the reduced CFC-11 technology now in place. 

Covered Sector: Insulation of !henna! tanks. 

Use of ODPs In the Sector: 12.S MT of CFC-11 annually. 

Project Impact: Eliminate consumption of 4.4 MT· of CFC-11 per year 
(effective ODP weighted reduction is 3.43 MT) 

Duration of the Project: 8 months. 

Project Economic Life: l O years. 

Total Cost of Project: 

Proposed OTF Financing: 

Unit Abatement Cost: 

Beneficiary Company: 

Jnvestments 
Incremental Operational Costs (6 mos.) 

SUbtotal 
Total Cost w/Contingencies1 

Financial/Administrative expenses 2 

US$ 235,0S0 

21.96 US$fkg of eliminated CFC-lP 

ETCHBPAlIB-GIL S.A. 

US$ 175,000 
US$ 23,430 
US$198,430 
US$228,200 

US$ 6,850 

Coordinating Authority: Comisi6n Tecnica Gubernameotal de Ozono, Ministerio de 
Vlvlenda, Ordcnamicnto Territorial y Medlo Amb!ente. 

Executing Agency: World Bank. 

1 Includes 15% for contingencies. 

2 Thl'Ci! percent. 

3 Ifreduction from the original 100% CFC-11 is considered, the UAC is 50% this amount. 



FRQM:Oi'NIFA>< ro, 514 2820068 Na! 19, 1994 5:34PM ~229 P.03 

1. Project Summary: 

This Project will eliminate the consumption of CFC-11 used in the manufacturing of rigid 
polyurethane foams as insulation of thcnnal tanks by ETCHEPARE-GIL S.A. HCFC-14lb is 
the proposed alternative given the domestic availability of chl"mical products and equipment that 
will allow the adoption of this technology. Cyclopentane is not an option for this company 
because its urban location and the associated municipal regulation rule out the use of flammable 
gases. Future alternatives to replace HCFC-14l b could be the liquid HFCs under development. 

The Company is aware that this is only a temporary solution and that eventually it must 
convert to a definite technology. The adoption of high-pressure injection equipment proposed 
here prepares the company for that final 1ransition. 

2. Project Objectives: 

Substitute the use of CFC-11 as a blowing agent in the manufacturing of rigid 
polyurethane foams for insulation of thermal tanks. The adoption of HCFC-14lb is proposed 
to achieve this objective. 

3. Sector lnfonnation: 

The Sector is !'epresented by two large companies, one of them using the traditional CFC· 
ll technology and ETCHEPARE,GlL S.A., which has already reduced !1s use by 50%. 

4. Company Information: 

ITfCHEPARil-GIL S.A. is a company that began operating in 1963, manufacturing 
household appliances, Currently, the Company uses CFC-11 (substituted by 50%) in thermal 
insulation of thermal tanks, using CANNON 15 low pressure injection equipment. In 1993, the 
Company produced 40,000 thermal tanks, 115,000 stoves, and 92,S00exhaust fans. Thirty-eight 
per cent of the units produced were exported to MERCOSUR countries (Argentina, Bratil, and 
Paraguay) and Chile. 

I1s maximum annual production capacicy is 60,000 thennal tanks, 120,000 stoves and 
150,000 exhaust fans, per shift. Currently, the1e is a single production shift. The Company 
controls approximately 60% of the thermal tank domestic market. The company docs not 
receive foreign technical assistance. ETCHEPARE-GIL S.A. is 100% owned by domestic 
capitals. Purure company plans include increasing export.~ 10 Brazil and Argentina. 

NOVEMBER 18, 1994 



FROM:Cl1'llFAX ro: 514 282W68 NOJ :9, 1994 5:35PM 11229 P.04 

5. Prniect Dcscrlnti!ID: 

Currently ETCHEPARE-GIL S.A. uses reduced CFC-11 technology for the manufacture 
of rigid foams (i.e., technology that reduced CFC-11 use by 50% from the original process 
design). This project proposes the use of HCFC-141b as a blowing agent, for which the use of 
other chemical products and equipment must be adopted. Suppliers of chemical products will 
provide the necessary technical assiqtancc to implement adjustments 10 the new process. 

High pressure equlpmenl would be adopted to prepare the company to a definitive no­
ODP alternative. The existing low pressure injection machine currently in use would be 
decommissioned and not reused as the company believes this would go against the goals of this 
project (i.e., reduce consumption of CFC-11). 

The existing molds which were used with the I 00% CFC-11 technology would need to 
be adapted or replaced to accomodate the need for heating which prevents foam adherence 
problems. 

6. Justification of the Selected Tcch11.QII!&Y.: 

Cyclopentane is not an option for this company because municipal regulations ban the use 
of flammable Industrial materials in urban locations, such as the company's site. A relocation 
of the plant to another site would cost much more than the proposed project. In addition, t11c 
company's management is unwilling to relocation for strategic reasons. 

The characteristics of the foams produced with HCFC-141 bare similar to those currently 
produced, and there is ample experience in its use at the international level. The necessary 
chemical products and equipment arc available in the domestic market, and supplier companies 
can provide the necessary technical assistance. 

The company's current facilities are capable of safely handling chemical materials with 
slight flammability, such as HCFC-141b. In addition, the company is committed to adopt any 
special precautionary measures that may be specified by equipment and HCFC-141b suppliers 
for safely handling HCFC-14lb. The project costs included in this proposal Include resources 
for staff training which includes addressing the slight flammability of HCFC•l41b. 

This alternative is only a temporllry solution, entailing the need for future reconversion. 
Such final conversion will be less costly as the necessary injection equipment proposed in this 
project would accomodate the definitive blowing agent. 

- 3 - NOVEJ'\fRER 18, 1994 



F~M:Ql1,jJFAX T□: 514 282f068 NOJ 19, 1994 5:36PM 11229 P.05 

7. Prqject Cost: 

Summary of Project Costs: 

Capital and One-time Costs: US$ 175,000 (Sec Annex 1) 

Incremental Operating Co:m <six mQJl!JJ~: US$ 23,430 (see Annex 2). 

Share of Domestic Capital in the Company: 100%. 

Contingencies and financial fees: 18 % = US$ 36,620. 

Total Costs: US$ 235,050 

Cost Abatement Unit (UAC): 21.96 US$1kg (sec Annex 3) 

8. Proicct Implementation: 

Estimated timetable: 

Months 

Activity 

Project 
Evaluation 

Purchase of 
equipment 

Equipment 
Installation 

Sta!T Training 

Initial 'rests 

Sta1t•up 

l 2 

.. 

3 4 5 6 

* • 

.. 

7 8 

* 

"' 

NOVEMBER 18, 1994 
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10. Resulta: 

With this Project, 44 MT of CFC-11 (4.4 MT/year) consumption will be eliminated in ten years. 
Because HCFC-141b !1as an ozone depltlon potential of 0.11 the net reduction is 3.43 MT/year. 

NOVEMBER 18, 1994 



FRmi: □l'tHFAX 514 2820068 

Annex 1 

Investment Brnakdown 

Subslitution of CFC-11 by HCFC-14 lll. 

Adequate high p(essure equipment 
for use with HCFC-14lb and accessories 

Mold Moduications 
(6 molds • 2 models "' 12 molds) 

Tests 

Staff Training 

NOJ 19, 1994 5:36PM 11229 P.07 

US$ 150,000* 

US$ 10,000 

TOTAL 

US$ 5,000 

US$ 10,000 

US$ 175,000 

* Based on quote by Cannon (Italy) for a high-pressure machine model "A-System 40". stllndard 
version, ancillary equipment, and spare parts (see Annex 4). As per the Secretariat's review 
more competitive equipment may exist in the marketplace: therefore, alternative quotes will be 
obtained as part of the procurement process. 

- 6 - NOVEMBER 18, 1994 
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Annex 2 

Breakdown of ln<Temental Costs 

Yalues expressed in US$ 

SUbstitution of CPC-11 by HCPC-141b. 

Year 

1995 
1996 
1997 
1998 

Unit Cost 
# 

2.45 
2.47 
2.49 
2.51 

Base Costs 

Units 
Produced 

60,000 
70,000 
75,000 
80,000 

#Considerins polyol, isocyanate and CPC-11. 

Total Cost 

147,000 
172,900 
186,750 
200,800 

CFC-11 market price: US$ 2.84. Soul'cc: ORBEN (DUPONT·· see Annex 4). 
Average use of CFC-11 per assembled unit: 0,124/2 = 0,062 Kg CFC-llhmit (1.03 kg of 
foam/unit). 
An annual increase of IO% in the price of CFC-11 ha~ been estimated. 
Polyol market price; US$ 2.11/kg. 
Isocyanate market price: US$ 2.49/kg. 
Composition of the mixture: polyol 

Density: 30 kg/m3 

Source: BAYER 

Cost of foam: 

Year Cost U$$/kg 

1995 2.37 
1996 2.39 
1997 2.41 
1998 2.43 

isocyanale 
CFC·ll 

100 pans 
148 parts 
17 parts 

Estimated average base cost for the first four years: US$ 176,863. 

NOVEMBER 18, 1994 
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Year 

1995 
1996 
1997 
1998 

Project Costs 

Unit Cost 
# 

3,14 
3,14 
3,14 
3,14 

Average Project Cost: US$ 223,725 

Units 
Produced 

60,000 
70,000 
75,000 
80,000 

Price of HCFC-141b; US$ 5/k.g. (Source: BA YER, see Annex 4) 

Total Cost 

• 188,400 
219,800 
235,500 
251,200 

It was estimated that the HCFC-l4lb expense per unit is 0.111 kg., considering the differences 
in foam density, 

I/The prices of polyol and isocya11ate are equal to those of the traditional technology. 

'fhe mix is made in the following proportions: 

HCFC-141b 
Isocyanate 
Polyol 

Density: 35 kg/1113 

30 parls 
159 parts 
100 parts 

Foam Cost: US$ 2.98/kg 

Foam mass to be used: J .03"'35/30 = I .20 kg/unit 

Incremental Costs 

Cost 

Base Cost 176,863 

Projccl Cost 223,725 

Incremental Cost 46,862 (Annual) 

23,430 (six months) 

- 8 - NOVEMBER 18, 1994 
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Annex 3 

Calculation of Unit Abatement Cost 

Substitution of CFC-l l by HCFC-14lb. 

I. CFC-11 Savings (ODP=l) 

Average Yearly Consumption of CFC-11 
(estimated average consumption for the 
first four years) 
Average Use ofHCFC-141b 
HCFC-14lb ODP 
Weighted Use by ODP!year 
Weighted SAvin&Jl of ODP/ycar 

2. Annual Capital Costs 

Total Investment 
Project Economic Life 
Dlscount Rate 
Annual Capital Incremental Costs 

3. Operational Cost~ 

Annual Jncrerocn1al Costs 

4. Unit Abatement Cost (US$/kg of eliminated CPC-11) 

28,480 + 46862 
----------- = 21.96* 

3430 

4.4M'r 
8.8MT 
0.11 
0.97 MT 
3.43 MT 

US$ 175,000 
10 years 
10% 
US$ 28.480 

US$ 46,862 

• The UAC denominator ls [eliminated amount of CPC-11] - [ODP/year of quantity of 141b 
used] = 4400 - 970 -= 3430 kg. 

Nom_; In this denominator. the quantity actually eliminated in the project was used starting with 
an initial situation ln which there is already a 50% substitution of CFC-11 use. If this is 
considered in connection with the original use of CFC-11 technology, the UAC would be 50% 
lower. 

- 9 - NOVEMBER 18, 1994 
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Annex4 

HCFC-141b and Injection Machine Supplier Quotes 

, 
I 

- 10 • 



FROM•DM-l!FAX ro: 514 2820068 

.... senora:11 
Ccml$i~n m~dia artibiente 

Ing. Jorge Ca~tro 

NOJ 19, 1994 5:37PM ~229 P.12 

Bqyertr, 
Bayer Uruguay Umltada 

f"ay>andu' 1~&3 
Cu!lla de C<>n'eo 304 
11000-Mantevldeo 
Te!ilono 92 00 13 
Tele• ~ '2222B !layer UV 
Fu (OOQll·2) ft 11 25 . 
Cabla•: Unlq,.,lm . 

10.8.1994 

SegYn lo c:01-,varf;.dlde e~t,3 m.a:h.an.,i r,;onf'irmamos a UdiL que •s 
altamenta probah\u, aun~ue dependiente de una conflrmael&n 
final del proveedcr !ATOl, Que Obymr Uru9uby Ltdb. •~a 
desic_p'1ild1'l clistr ihuir.lttr @n Uruqu~)o' ,pr.lr-il el ga'i> de 1 .. 1 re,f6!­
r~ncla, ~u~tlttJtc c19l ~,·eort R ll, 

De conflrmar~o le nntedicho: o h\Qn impcrtariamns el materiAl 
en ccnt~nedorRG d~~dg Fra,,cla o ~ltarnativamant• ~~riAmo• 
provistos a trav~s del dlstribuldor braslla~o. 

Para ml C&~o de 1~ prim~1·a opci~n, hRMO~ ~a\culado un precio 
ori~nt~tivo de venta al usuarln do US$ S/hg + IVA. 

Comprometlendonc,; " mant<>n<>rl.,,. inf0rm4do'ii r<1i.p<1cto a e1-ta 
tem.a 5aluGamo'I£ a Ud1r,. muy ater1tan1tl1"'lt:!i., 

BAYER URUGUAY LIMITADA 
Prcductos 0vlmlco$ 

- 11 • 



FROM:Ol"t-!1FAX 

Gentlemen 
Environmental Commission 

Eng. Jorge Castro 
HANDDEUVERY 

Our Reference: E, Ra.uhul/gr 

ro: 514 2B2006B 

GAS R 141 B FROM ATOCHEM, FRANCE 

Dear Eng. Castro: 

NOJ 19, 1994 5:39PM tt229 P.13 

.. 

BAYER 

Bayer Uruguay Li.mftada 
Paysandu 1283 

Casilla de Correo 304 
11000 • Montevideo 
Telephone: 92 00 13 

Telex: 032 2229 Bayer lJY 
Fax: (00598-2) 92 11 25 

. C&ble: Uniqulm 

Mootevideo, 8/10/1994 

As per our conversation of this morning, this is to confirm that it is highly probable, although 
it depends on final confumation from the supplier (ATO), that Bayer Uruguay Ltda., will be 
appoint.eel as distributor representative in Uruguay for the above referred gas, which replaces 
Freon R 11. 

If the above mentioned is confumed, we would either import the material in containers from 
Prance, or alternatively, we would get it through the Brazilian distributor. 

In the case of the first option, WC have calculated an estimated price for user sale of US$ 5/kg 
plus VAT. 

We will keep you informed on this issue. 

Sincerely yours, 

BAYER URUGUAY LiMITADA 
Chemical Products 
(Signed) 

• 12 -
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• hydraulic puru!) I l(l l~o/11,i11. output 
• ~ltleti:ie· t11~t.cu.· t~n".-"'t ! ·1 .H HP, .. , 

Ac:eumulo.1:·or ,. 10 lt. (1w•"""r9•d at ioo l\tm.) 
·hydraul1o fill.<>r with 1,J,,,,.,, • 

568 !O 
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I 

! 

• -·-

Th0t nh,m11<:4la rcu:i,:eulAt& n11d,11: lc,w F.t'l'ooui:-1 wh .. u t.hay ·arv nf.'I( 
'ltrd•-u ... 11,. s...1 .. 0 d.l,.., •• ,, .... ,J. V:APh ~(MiiFt'nilnt:. tl.U-4 1,;• .o.uu,,,ca pi•ooi;.u, ... 

tram t:h4,11 tank:a to tho n'IO\S'!i"l119 p,nnpe.· ft."'·tc:'10t- .and a,u11t•b)n 
.,lhr:..,u11h.

0

put 1• prc,v~ded by 1.,.,.·,,.•roth pode1.1e t11nrh"•m•nt a>CJ..I\L 
pj wt.un 1na11r,t Wh1ch tu.·• cauplttd \olltd1 I\ c:1oubl1' a 10.{t. n1ut.u..-. .: . • 
Thier cenul\ot1 onuv1 -lt11'J' eneu('ttff bgth c.a)ml,••hHt:-1\t11 ';Q keep l.111• t•nt.1o J..n 
the Gvent al S,OWP.t' f'ltMtt-.u~u~I '"'' ~~ othOr oHt•L"•ml C\:e'OU:1ton<:111. • 

1n r.-i-.1c..- 11r ,. ftl1&lt:1-1fcrin1 ■ "pltH\t, r.uo c1,.tn1.ca11i :ecl1nt>l1tt• undai: low 
,r-r.-•fl11.ur'« throu9ti' the whole ri!'l'' pLp1'n.9, "Ihle, r.rn1uttl~t' t.h• do.•J..nn 
111,.tth Ln~ to \;hQI hffttdilt. Sttt"f\m d1.tU"'r" I hut:.nr111 fn •. .,..111•h. r."""'t"~!'.;"-, ._.,., . 
.\.attt.11ed on clol.l-Y•ry· ltncs, the, Ptlutt' "''"' vu.-H•i hv ·,,..u t"t'••"""•" ,...,. 
lh'a~ 1:llA 11111tflrla_l elrculau,,, 1.lu:-ough t.h• vnlv,,.,, L•nc,k_· l:o th• lu, .. 1; 
l'•ur\; • ..,.,.,.n An4 l.-i4t.a ..,"".,. 4-,.-..,..t..· tt1 .. ~._,...,""w1.•\.J.w 1 ""'• .a.uw pC"ci•aur• 1:tu,. 

t.·l~lc•l• e1111.r. b• ahat:.•ntl)' vvnt.ttt1.oncd \olit:ho·ll. 1,ttlciu(t t.ho DY,Dto1n 
t;~,nn•nta•, Wlt.h the v,lve t.-hH•11t\, •• t:h,, ina.tari ,1 c.lrcul,At•• .thi·ough 
l.t, ... ,.,J~-tte11id, ~hor« ~n 11dju•t:.a.hl.f· '>'-·ltJ.<'-a a u•,hb1t ~•vol.c.tl'" t,IJe 
high ptouou,•c, to,111!1 ,.,1 tor r,,..p1nge!Mlnt ••l><l!IQ, 
High pre•sure t:tu::ln:ulatJr,n tihrouoh the ml.x-'m,1d um\ hA,;\.-. rt'\ ti•• 
~•t\JUJ (p.r.Lor \a dJ.upen11l10,1~ ,t,oc,v,·•• \ h~t. • h•11uvy111u,.1urt mJ.xtut:'a la 
,liupon»od \olh111 the l""'~ pistt•n op,na, 

·-1 

C,\lltlOII l'PL het1d , , , . . . _., , . ;\. 
. , .... ·,:: '. ·,,'. . ' :: ......... _.: .... ~•· 

• C:~t,nc-n • '? r,t:1 t•,nntatcl , • ill ~.1<-)u! acl C:~Ha:1 st 1t_l9. Qt l.¥10, C: ~ ~-1 ndr ib'o ~ 01,1fs~1h-.·1:1, •{ : •,,, :,:-~.-,:.::/·i { .. :.:· ... : ·_ .. :·.-,.~~-.-,·~,t_c_::r_,_· :,. ,u,ci' . t,hA: .• ,tt M,tlu-.t•tJ"" : ~htut\l:,~,. I .... ,,ah ~ ·.,n .... 1 .. ', •ur'~wht•d: 1,.,r' -.,hOn' .;, ~ho·:••;:"';., # 

c:ori:"'Ml,1U1la;a.ng pJ.eT..on 'ie1:.ca.cr.1,.··. W1t1ill ':\h_.··1'>Q.\u: piston Lu rtttl:~ct'e:1,·::;;,·\ .. • 
th,;- ehomieais· etlter th,,111ixtny c11a,"l"•c· 1fnd11t ;11gh preuu,·,i. • Since . 
t.ki::)" •t:o locDtod dlr•ci..J.)• 11r1'"•"• r..•.-1111 - ♦ .. ¢•1, • t;.,\.l,tu • t:lJ•)' aoll.i.d• 
vl.ohntly !high 1'r<-0c11i'o Jml'l n?nmenq, •n•ud.u1 n,ivu',111 1"11i° uc tin, 
t><c, c:ompom•nta. 'J"ln• pr•,.••uro that io d111v,11c-;, 41: \:he. ci:tr l t·u 
a•••Mti.t.Loc, .L1\t.o 1.h.-.. 11d.M-11lu1.t-J"'"ti' and d.1oaLpAtftd oo''t.he rt\1.A\.\.it,e 111Akuu 
90• t.ranu1tloo 1uh,.t • thu ,Oot!har9tl t-htn,b~r.' •;·he r.Pt,.'· mlx-ho,nl 
t.:1mr::'lci\~a n: rf;\cltc\1lttt.\on ·.c,1•t.'~"'U Dn t''"rh 'Pld• !!!'1£ lhll' .11t1-H-thamb•z:. 
~,l.el\:.on. 'thl.t; v1,t,,uvN alh,,,..n ► hw t.oms;-on~t\t \.1:'1 ,H~f!"'\\lat ♦ 'thr:ow:,h \.h~ 
cantl.L"o •i•fltem befor" poui:liu; "~ruu, 1>n11u:ln<J lho~ 6 hon,09on•o111 
nil ><l.u,·~ h d111pen!i>ed when thQ f,our occ,a·,1\ 
'Tl1~ t.1h~ml1.tlllllw Y.•""' uvt1' l.h"'!' nr•t tlt:a HUt'Lfl4i bO"!h• 't.tiw hJ.qn fW-D9'CJ\U"O. 

recycle and pOuf 11eq11encw11, 1'ho or! Hea .,uumi.u ...... au lcoeat•d ' 
juett;. up11<t,r•"1" o.f. t;ho, lft1H--e-h~l'l'Ocr•o Lnlcb • ·1:,.,,1•\., allo¥"1.n9 '-l••;. 
eampon•nt Pl-'••IJl\it:'Qr, \.o ho udj-uotcd·. ,:1,;:t!ltHJ ht•th rtu,eouatti i:eqyc_1•, • 

p,: 1or to dhpan• lng c·h,.m),uu 1... ' 
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no. 

' • 

'mHl'lt!\11 T\Jnl:: couo l'l' 1011 tl!O llY 6 l'l;;tt 

Ternpet'~tucfl Utmt.rt)l la: 1wnvLd1:u.:! tor ~Ol:'h 1:nnk bi• heat ur:ho.n~or. 
ff<l"'!Hnr•rt f;lct\ f!t\0 Ol\<',,1'"'ll.tt-t1.l 11rolc..,:-ro 1J.no ; ...... 1=. ~plll'I.J..,•t• !JC \.hillf hHf\lt. 

1\11alogJ.c-l11cU Hitt. i t11J pro()o1·tlon11l c:<,r1t.tol lctr11 ton• .. ror cac:-b 
eompon11nt..} ar-, oou.1~lod t.o t.~·o rt 10'0 ·tcu"pi,.ctst,,r~ •. 11ut•~i·e1.1n ·o:r-dwr 
,..:,... ..,ff"~•--ldo .., •• \.l"-'a.bo "u111-r~l ,!;( t.lio ,n .. 101,uu~•uc: l:a1rmp■ .c'il\.i.U;v. 
!iluc.:ta.•J.r:oi:J. ao.lonnfrl '\•alv~s c:ont.rol llu, ·11nw ot t~G.cli:lllca wnt::er. • 

1 '~xterno.l,, tt~l11tr;,~,,.. ·cu!tlf•c:ontAlntl'd uftlllto:­
t.lit:h th4\rmo-wt-.titt,,;, ·.,,,.t;cr rit·cH.d.o.tlon r.,,uu,~ and 
Coollna eAnscltv1 15,0UQ Knnl/h, 
WAt•r· output;.1 2,400 11:/h. 

\/Olil'/IOlt 3&0 V, SO IIZ, 

unit I 5 Ill'; ,:c,m,;,)et•• 
..~,;~ .. f,,11~1 tt t11wt l.t•h • 

l'll~IU:C Ulll~ Ellll~FI\O'!H ll'fi) ,o+4 I.Tl\, 
; 

, ·t•}'" .. ,:,,.,.)•trnth 10 ~ ,t1p1:::l.ol d .... ..-1,1,-i,•pr.14 \u1U, \.o: .t.ft,J) ty,w r.he tn1.KJ.n.9 ca 

,,.~,1>~11t.J,r,n~l Pclyol-ty.pu with L~n~ ln •ccu·rat• ·raH,1 , • 

,~ht, ltwrt.t nf f'l4i•(ld t.tn1t hiiJ tJn, .:.:111.,uvlt.:.v .,·;\'. t:1illvet:' A blttOf) 

• • • • 20 1/mln. ·; Fe>lyol aotl ·4 1/mJn, Lb!ll\, 
~~.::~//~.-•~•; >.•< /:.~.' .:}::::::.:;, .-~. \'.'-.•:,: .' •: . .' <M: ·.•:,~-.\": ,-_.•• :· '•' ·• 

·.~.•-.·: Thi). ,rnlt .I.• compoued by, •. • 

i♦-•~ 

II\/ • 

no. 
.... 
,,o. 
nr.t. 

"'r 110 • 

., ""· ,,,";>' 

HH, 

Jm. 

• • . • ,. !: : . ·. 
1 tr.•f'u1, .. ,c,1 _.t.vv1 c,-., ..... ,.,w~u ,;11,.,_f'O.tl01-1lng Cq\t~pn•t11,t J-n fflcunt.ed CtH 

1 u.UJuw.t.11:1\.Jl.t,1 m•;tw,l.1t9 l)Untr ,r~,: raw l'Ol}'OJ cap,' ;!O l/mln.' 
1 tlow tC'a111'10<:<"'. },.,. th• nw Po1yol 
1 ro~lcn,.ll.o.tdott ~,.,~,·'? .C:vf. •a'• rvl)'Vl', 
1 ru'\AHf\111t,tn hnn"t-ar r1,1wr,• (c-t· tho 1.DtJJ\ 
1 doubh l\ehlog mnt.dnl/ cy! 111<,1,:,~ ~o( the 1.,66/1 
l r1owL1·uo,-C,11r:,u" for tha l.,&!U\ ' 
l e•ci t'l"!'U)nhtt'ln VA1V• f'~t' \:'\~ Lllal'\ . 
i c6nh 4 ,1uo1.u, uod~J.u'1 otat.J.a 11,S "'1a• £-.it ~Pol~o1 0.111\ t,UH1\ 

l h)•dr,.uUc unit t.o ckh·c: t,h,. m11te~lny. oylinaer ,,t the 
J control l'l/H'lt.tl i.,H h trtln••••i"""t;'l~oaof'!'!t. ko1•1'!-,:r=i..L"<l nni:l 

oon\::,:ol t::ho out.pu~ ,an~\ ''-"l, l.,;,, vf t.11• Pulfv\'. 1•nd 'ehs_ 
nl.-.<;trlca:.l h11rrJw~4·c (i:eloia, m0torawltt:h10 a .. •.c~) 
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. : 
'l'ha i:mw lloll"ol • •od tb" 1,llllll llAV" to ba dal lvend :t• tile l.n~,ut1 of tloc, 
u11\.t. ,-1lt.h ft C'lln ■ taut: fln\.;r11t4' tHir'\ • p.r4'11,H'IUC'1t ~t 4 l'l'IC' tor POl)•n-1., "''- n 

p.rerseurv 0C 8 bar tr,,: th111 J.1mA.~ Both C'Ql'l:'lpOtH1 ,, ... • •re 'rr,eeured t11ul 

o•n~W'o1lo<l ot"DaW!- ,,....,uu .. J.u•,1 hy .._,,. ... .,,t 1 rl " .. "'"' ~-1• t..,.••> ;-~1, -••.1 t.,.z L.l-

1net11ring c~Hmlor (LllOI\) with tlc,w tranodueQr,, • 

l f tt\et'9' J.u no bt'o,,~ t•o,qul r1ui h}' Uin 
1.•11:t~l.,•c:1,,1l111,\.l!'l t,cc.1\ LO Lh+t -..11ctllvut)•-t~r-nk9 
,•nquli'od, l,h., roclrculntloh v41v~~ QUitlA 
ntnl:J..c:-n,l1<c,r. 

P1,t-,i1')•,..•1tr,lc ~Qt~ C~'1,"C•c\Ch1~fl" 
tn t::h• ,:,-,-,.. 1'.hit\. t.,1ent!l ~• 

th• .mttw•·Jut fllo,~· '.ti;! thu. 
' ,' 

wt,.h ,.hti11 1'111ur\l,)ut"Mt.htn th , ... ~\U\U~a,f\. f'?lfilt< t<k. ............ ~ ·.,.. • .;.~v ..... 1_.. 
aecu.rat.a. , 

•rtt~ ,.;,,~ol/U1nA-biond. Lo d•1t· .. <H'nrl, .tr:n,a Cho ,t.,..t.i~ mJ,xcu~ t:o Uh.; 
. Pu\y,,1-1.,.nh ,,, t;:h,- 1lo1J ln•) unit by bl\ 1ul:)utt-t,1tltlflll ·.,,or\:1nv J.11.tt•otut"'flt,. • 

~ . ,. 

-i·tu, IICI' Iv•• oold tn bo1!1.h l ; w lqipt in a 
...... u .... ,hl.l.\h , ... • .. ,.:.,ni.•..: 11 .. \.~t h,l.l vu t.htr .r. ■orr.t.vl..h 

lLquld nL~te b~· mean• 
( 1,,utJ U •ll t. • •. 

ThlH Uquld 
fn.l.wod w1t:.h 
hltJliwt l.luut 

I.tr thttu 1tJ,_t..,.1:t!ld. by II duubh, 
PoLycl. ln ll hlflh ,.rt h1lono:r 
l,htt l.,J.vwluy "V"11t., l• vt·!r.!e-c.l 

actln9 Hy li•uul'h Cy lindc11: Uml • 
r,tatL.o mi.t1m•t . \lfslt19 ~~,;itttuu'6 0: 

JU~ft11U1!ff • 

lf'AHJt nw.1~1•.l' .tt~K UAW l,ft)J,..1(.'~ KU!Jtl".l'kl) ,OU A. FAA.ME LncludLn•i I 

,,,,, l ,laickot1>d -~~;b~n· .• ett,el J:l\l '• ltil. -,:·pceu.~r~~~.i.'..: ,: ·wit!\·::-~~~;-~:~.; •. ,'. 

lh,, 1 

•• i~ .. ut~t:.1cn 0:t:.' 1·1,!'i f>o.~ \.t.< tr:1•r.!'H; i..uvulat.Lo,u,, (.tl.ttft,1Jl~,te, ·w~t.111 .:•··:~• .:( 
. .• 

m.,, 1 
no,l 
uo .. l 
1\t>. l 
·no,1 
nc,.l 

"qltl\tOI:' 0~5 HP 
v11r-\lal. lav•l 1tto\int9<• ,,otho • t11:uk 
manu•l dcaln valve 
t•·.N O() t.fltw1{""01.♦ :lt,1o1\,"'C 001'1-00l: :.nd \.,4',:U1nd1.t~1u,• 'Jl,Oun'b.tul "" t' ht; 'l:41,nk. 

11lc p,ua,,.·a ,,.,,.,tcol ·;augu 
!~o~tl.n,;i 1 .. ,~1 • i,t, ~ •••ttlng pointt1 •h~m, ··mln/max Ul l ltt(I, 

·otop level 
u•1/11rt -,,.1vo tor nutomat1,: tGlH< _rHLing 
l, ij. KW rtt.~ietll'u;e 
c-l(.IC'tt:i,: . c-<:>ntr-ol. lH11ol • lm:1ud1n9 ,,a:r,11n,•tl.on41. b•n<l 
t.hormoregul.&t,r 

·i.t,,,t:in1 
IIIH~.ff)' J.1\), 

pneun\atlc • teedl.r,~ 1ramp l '"' load 
drullia to tho raw Pulyul tank lutlo 

without 
' • 

tha tank 'can J.,0 1,a'n111t11i;tµ,l •~n your sxiatlnQ r:h1ll«r .er hovt; t.u ,tH, 

,,u0t1>cl in ""eo of i,,.e,d. 

• . 

. --
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Pl\tCtli 

C/\1\11011 P.I\Oi'Qlll\1- C'O"'l"'••d by I 

- 11?011 PIIKSSUIIP: UlllT ·n~•)·•t•m 40" 
- SJ\S?FI\OTH (tmJ 

POL'tOL 'll\llK • • 

01:':l!l 01111.LS I ';: 
'.; ' • 

'• ·•! ~ ;:ft-~;,",'·, ,, , -'. ,,.. r • t • .. 
• ,z •. ' ., '.", ;•,w 

... .~lT .. 21i.oon.nnn.• 
LzT~ c .. oon.noo.-
LlT.· J.:,-cm.t,oo.-

:,' 0 • i~••.:. .. ~ M • • 

:>. /:'. ?+ :.::/\ ::.\·; ,:;·\=-:: (:L ::-:. .; 

Prnmtv 11f\lt-. • , , , *.,. • ~ 

LIi, ·as.000.000. ■ 
LIT~ 6 .. 000.CHtfl.·-

STJ\IIT-Ul' by on• C1u11um • t.i,ch"l.cl~n for 5 I fLva l 
WOtkLno d!lfll I nh t.lc,lu:t I nchtdod .••••• " ........ . 
llruc.\l.il.2ll• boord/l.cdqJ.n~ •••· (:vttl~1uwir char9e . . 

~lT,· 4,000.0UO,• 

'• 18 --- -.. . -
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.2.1\.XMEtfT, J'i:r-.~1 -,.«"r."l.c:t at'ld C'O"lflrn>f'ld 1..:~\.a,• ,._r .,,.t}Of\<:t4•on 
·an1t ot tho tc;1lrH.,\ntJ fl•f'lk,111 • ·"=':~ 

- . ttDa.nca .N;1•loH'11)tt t.Kvoro" .- s~-:o,,no h1•1•nt':h {VAR£S!:) 

!~61 'SZ:K:\llJill~- t;t,>l!\nmrt:i•h lt•:M_~:· ·- l!uvlm l\r,ilrl~ "~•ftrl. 

- "C"r•dLt<:1. It:.tl.lan-0° - C0a1,.~~HII\.\ b;:-o.nch IVl\l\U!a:k} 

... "t).-.noo dJ. 1'0111•••· - !ial:'onno b1.·~1,('h IVAS\'C$Z I 
·u,/C) havlno Dt l~~ue .110 lAYf;'f, "·'' 1~1 ►,· ,,.~ ........ , ... ·....,u,•· ~~,. ... ~ 
•h~a:~'"" ,.,~,,,.r ... ,, .. ,.,. ·•w'""""'""'· .·rlu, ,~/t. '\'(Jl.ial.,:,f s:os: ru:9-..:0\..l~t.Lcn . 

.. , · . 1;0 bK' Mt. l•,ooe H ,dny• long•• ·1,,1,.i, t::ho t-/o valldlll( · ror 
•hlpmant. • • . . : ,. . . • 
Tho t./c ~Uet:: ":,()' c:t.tnflt•tnftil l'ly y,:\1,lr B,?\r\k .l'\.'1 fllU"'9 A"d 'tho tat:41.l 
~mo\lnll:: l'l'V.i.•t. b11 tl4pai,lbc-~ i:o \::h.c l.tie1lJ...'." ft•u'h, ••· .',·: ,_ , .:•. 

''rho ·1..,., lhUflt: b• i••u•d· ot. i;rao11·<1.!t,A,' n,u,e •nd ,-t.,;:p•y11t:-la 
&Qft.tnst. tdt.l\•~•Luo· docuH\ftntn'. • .', ,;: .. ··-· •/, 

~ t tr1o0.1J. X't"l\t-,l'J\tf t'Or.:r, ,t,/"AVkl.11~ ,.;,~J.tHlttd ... ··~·:;_,: 

- DELII/ERX, 12/14 w,i,.kln,;i' wciekn nHu __ rec•lp• .. ·••.t ·yzi·,:egule~ ·, 01·llc,.- ·.,nd 
. . L/c· detaLla ' ·• · • • '. ' , '°· • • • ••. 

V{\~ Stt. QJlPTU:lt J:.11.U,:J;.:Ll, Tl\\ ;ll·l.h tt.-!.ttJt,tt'..t• 1~t\4, .~·• ,··,, 

W/\UMtfIXI 6 111onth• •. C,,.,_ all ,..,o'ilanlcal pacL& i;11Ln,; ·1111fe<:Llvi•ly 
.,.anufectu,:-11cl,,. °rh" • •••"rrftTtt)' doeO net lrn,1..,1~ 1&ny: right ut 
'"',,t"'"'"L,)• 191," ·-•••• .,.,.;./v,- w•u1.lu•,1 lu_♦ ... t1••t•t.l•~•tttl• 

"h• bh.l.1,,~o.,t ~ct dofe:-tlve partu LIJ •_t' >:->JY41''41 chcu:c;ro. 
~ '1! ll 1\41.M! PJU.!Ul!. 

' . ; _;. 
' :'.", 

.. ·~: ' ~.> ~ . 
.. :: ;• . .,. 
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FROM:Ol'l'lJFAX T□: 514 2820068 

21 OCT •~4 15• 15 ICI PU l'f'Rl<ITING 32 2 7589994 

_ (! ! ' Polyur•thanes 

TELEFAX 

To Ms. L. Tlaiye 
Tl\e World Bank 

cc: . Mr. T. W. Waltz 

JJRUGUAY - HOT WATER TANK PROJECTS 

My reviews follow. 

NOJ 19, 1994 5:48PM ~230 P.10 

P.1/9 

Dr. Mike Jeffs 
lnt•mitlonal Envlronm,mtal 
Affln Manager 

: Everolaan 4&. ' 
B-3078 Everb•rg 
!:lalglum .· . 

Telephono (02) 768 11594 
• Teltx 26SS21Clev& B 
• TelefaX_ (0_21 7!119894 

20th October, 19~4 

•, 
•, 

You will see that they are Identical for the two enterprues. I have appraved both projects, subject 
to some revision aloog the lines indicated in the comments, becaJJse they are basically sound and 
about as cost effective as they can be considering the $In~ CFC use. 

Regards, 

---..--~--~~.....,......__ .... ,, .. ._ ••• iihPi , ....... b p::a., •. ,....,.,.,c:a@aump:;1¢¥ Nia»N 
.,__...,_."""""99,_.411 .... 11.,_W_Mi!MM•-,..._ ~,-,,• 
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URUGUAY - ETCHEPABE • GIL S.A. 

TECHNOLOGY 

The application Is the thermal in,ula.tion of domestic hot water tanks. The choice oUiCFC 14 lb 
in place ot'CFC 11 is well proven and in use in both developed and developing countries. It oJfers 
an almost equivalent insulation value to CFC ! !-based teem md is relatively cost effective to 
implement. • 

The use of pcntane (cyclopcntam) bu been considcrcxl but not pursued becllllSO of the urban 
location of'the @terprise and local regulation.,• the latter =udo the use of flammable blowing 
agents • pres, 1m1bly for as long a.s the regu/atlon lasts. 

Alternatives to eventually replace HCFC 141b could be the liquid HFCs now being developed. 

EID.l,RDNMENTAL ISSUES 

The "'lrterprisc rceogni~es the.t HCFC 141 b is a tra.ns!tloMI product lllld will have to be l'tlplaced 
in the future. • 

In addition, HCFC-141b is s!jghtly flammable, although it.does not have a. flash poillt. There is 
no indication ot any modifications to ensure l!dequate ventilation or for tpecific staff training, 

J;'RPJEC: COSTS 

Although the issues are not detailed there the enterprise currently \1$6& a low pressure (?) 
dispeniing mw:hine which it proposes to replace by new lligh pressure equipment. If this ;. so thii 
ls justuied. but aey residual value of the old equipmer.t should be offset versus the new equipment. 
In addition, justific;atfon of tllll need for new moulds is necessary, 

The operating cost calculation Is significantly affected by the HCFC 141b price used of 5.0$/k,g. 
To tho reviewers knowledge the market price of this blowing aaent Is tltllins a:id it is 
recommended that the operating cost el<:mimt be revi¢Wl!d at the ti.me of" i.mplemcntati<.m, The 
UAC ls inevitably high because of the sml!Jl CFC usage. • 

IMPLEMENTATION TIMF.FRA,ME 

This would appear to be too short • are the equipment supplies able to deliver all the neee,sary 
items in three months ? 
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. . . 

ltECQMMJOOlATIQN 

• .Approved subject to _the comments above, specificallr: . 

♦ More i.nfbrmadon on a. zero ODS strategy 

♦ Jwtiflcat!on for tho nc,w inoulds 
. . 

♦ Consideration of safety issues (ventilation) 

♦ Residual value of redun~ equipment 

. ♦ Acceptance ihat operating cosis arc recoll.lidered. x 

GMFJ.lkd/21/10/94 


