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Caracas, 2 September 1992 

Dear Dr. El-Arini, 

I have the honour to enclose the project "Substitution of CFC by HFC-134a as 
refrigerant in central air-conditioning equipment" in order to be reviewed by the Fund Secretariat 
and the World Bank, and for its consideration by the Executive Committee of the Interim 
Multilateral Fund for the Implementation of the Montreal Protocol, in its next meeting to be held 
in October. 

I also inform you that we have already asked the World Bank to proceed with the 
technical and financial assessment of the project as well as the formulation of recommendations. 

The Ad-hoc Inter-Ministerial Group for the Implementation of the Montreal Protocol 
of Venezuela has reviewed the eligibility and incremental cost of criteria of the project which 
is suitable for funding by the Multilateral Fund. Please be aware that estimates of incremental 
costs for the new equipment, were made considering prices of reference equipment quoted by 
the suppliers. It was not possible for the Group to obtain a general list of prices of equipment 
CFC and HCFC on the market, from which we could have compared similar characteristics to 
the new equipment based on HFC-134a. 

Taking into consideration the above, it is possible, after the World Bank's appraisal, 
that the amounts included in the document we are submitting could have some modifications. 

We would appreciate if you could insure that the project, with its annexes and the 
recommendations by the World Bank and the Fund Secretariat, be presented to the Executive 
Committee on the date already established. 

Accept, Sir, the assurance of my highest consideration. 

Dr. Omar El-Arini 
Chief Officer 
Interim Multilateral Fund 

for the Implementation of the 
Montreal Protocol 

Montreal, Canada 

signed by Eduardo Lopez 
Representative of Venezuela to the 
Executive Committee of the Interim 
Multilateral Fund for the 
Implementation of the Montreal 
Protocol 



REPUBI...ICA DE VENEZUELA 
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Grupo Interministerial Ad-hoc para la Aplicaci6n del Protocolo de Montreal 

Caracas, 2 de setiembre de 1992 

Apreciado Dr. El-Arini: 

Tengo el agrado de dirigirme a usted en la oportunidad de 
remitirle el proyecto denominado ''Sustituci6n de CFC par HFC-134a 
coma refrigerante en equipos de aire acondicionado central", a 
los fines de su revisi6n per la Secretaria a su cargo y por el 
Banco Mundial y su consideraci6n por el Comite Ejecutivo del 
Fonda ."!ultilateral para la Aplicaci6n del Protocolo de Montreal 
en su reunion de octubre proximo. 

Le informo igualmente que he solicitado con antelacion al Banco 
Mundial que proceda a la evaluacion tecnica y firianciera 
proyecto ya la formulacion de las recomendaciones respectivas. 

El Grupo Interminister 1 Ad-hoc para la Aplicaci6n del Protocalo 
de Montreal en Venezuela ha revisada el proyecta desde el punto 
de vista de su el ibilidad y de las costos adicionales, 
er.contrando que el mismo c,alificaria para finac1ciamiento del 
Fonda Multilateral, a partir de ~o cual ha preparado 
presentaci6n. Sin embargo, llama su atenci6n sabre el hecho de 
que, para la determinaci6n de los costos adicionales 
correspondientes a los equipos nuevos, solo se pudo contar con 
los precios de equipos de referencia cotizados a los 
solicitantes, no siendole posible al Grupo obtener ,.;.:1a lista 
general de precios de equipos basados en CFC y HCFC existentes en 
el mercado, entre los cuales seleccionar para la comparaci6n los 
de caracteristicas mas similares a los equipos nuevos basados en 
HFC-134a. 

En vista de lo anterior, es probable que la evaluaci6n del Banco 
Mundial irnplique algunas modificaciones en las cifras incluidas 
en la presentacion que le remito. 

Mucha le agradeceria disponga le conducente a fin de que 
proyecto en referencia, con los anexos respect~vos y 
recornendaciones a ser consignadas por el Banco Mundial v oor la 
Secretaria a su cargo, sean presentados al Comi te Ej ecuti ;:,,o del 



Fonda Multilateral en la oportunidad senalada. 

Reiterindole las seguridades de mi mayor consideraci6n, quedo de 
usted, 

atentamente, 

Eduardo 1 Lopez 

Al Senor Doctor 
Omar El-Arini 

Representante 
Comite Ejecutivo 

para la Aplicacion 

Jefe de la Secretaria del 
Fonda Multilateral para la 
ll.plicaci6n del Protocolo de Montreal 
Montreal, Canada 

de 
del 
del 

Venezuela en el 
Fonda Multilateral 
Protocolo de Montreal 



COUNTRY 

SECTOR 

CONSUMPTION IN THIS SECTOR 

PROJECT TITLE 

DURATION OF PROJECT 

PROJECT IMPACT 

PROPOSED BUDGET 

IMPLEMENTING AGENCY 

NATIONAL COORDINATING 
AGENCY 

VENEZUELA 

Refrigeration and air conditioning (Central air 
conditioning) 

2,759.9 MT ofCFC-12 (Year 1991) 

Substitution of CFC by HCF-134a as a coolant in 
central air conditioning equipment 

18 months from the date of approval 

Phase-out of 47 MT CFC current, and 200 MT CFC 
potential 

US$ 1,539,932 (Incremental Cost) 
US$ 2,145,176 (Total Cost) 

World Bank 

Fundaci6n Fondo Venezolano para la Protecci6n de 
la Capa de Owno - FONDOZONO 

PROJECT SUMMARY 

The project consists of the substitution of CFC-12 by HFC-134a in central air conditioning 
equipment. 

It comprises four components: ( 1) Equipment retrofit; (2) Replacement of equipment, the useful 
life of which is probably near termination or already terminated; (3) Installation of equipment 
in new buildings and (4) Technical and financial feasibility studies. In all cases, equipment will 
be using HFC-134a as a coolant. 

In the case of equipment retrofit, all costs are considered incremental. 

In the case of new equipment, the difference in cost between the HFC-134a based equipment 
and the CFC based equipment of comparable performance is considered the incremental cost. 

In the case of the feasibility studies, total costs are incremental costs. The project includes 
retrofitting of 27 units with HFC-134a presently operating on CFC-12, the installation of seven 
new units based on HFC-134a, and five feasibility studies for retrofitting and replacement of 



equipment based on controlled substances. 

PROJECT NAME 

- 2 -

l. Substitution of CFC by HCF-134a as a coolant in central air conditioning equipment. 

SECTOR DATA 

2. The national consumption of CFC-12 is 3,340 MT per year, of which 2,760 MT are used in 
refrigeration and air conditioning (1991 data), which represents 82.6% of the overall CFC-12 
consumption level. It is estimated that one half of the air conditioning equipment operates on 
HCFC-22 and the other half on equal shares of CFC-11 and CFC-12. 

PROJECT DESCRIPTION 

3. This project is designed within the framework of the Venezuelan strategy for phasing-out 
the production and consumption of ozone depleting substances (ODSs ). It is based on the 
following elements: 

i. Venezuela is primarily an importer of ODSs based equipment which originates 
mainly from developed countries. 

ii. Eighty percent (80%) of the national level of ODSs consumption is concentrated 
in the refrigeration and air conditioning sector. 

iii. Venezuela is a producer and net exporter of ODSs, especially CFC-11, CFC-12, 
HCFC-22 and R-502, which are widely used in refrigeration and air conditioning. 

4. The first circumstance entails a great deal of dependency on and sensitivity to the 
international market, with a possibility that, at short and medium term, the external offer of 
ODSs based equipment and parts will decrease and the offer of equipment operating on 
definitive substitutes will increase. This would suggest that in order to prevent supply problems 
a speedier schedule than that provided in the Montreal Protocol for Article 5 countries should 
be adopted for phasing-out ODSs. 

5. The second element obligates assigning the highest priority to the substitution of ODSs in 
the refrigeration and air conditioning sector, which is where consumption concentrates and, 
therefore, where there is an increased vulnerability with regard to external supply. This is also 
where significant results in the phasing-out of the ODSs can be achieved more quickly. 
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6. The third element implies that, in order to avoid de-industrialization, production and export 
of new substitutes of ODSs should be undertaken. In view of the fact that the main utilization 
of the ODSs in Venezuela is in coolants, the choice of the substitute(s) must be orientated 
towards substances that are used as coolants also, and that are definitive substitutes and are 
commercially available. HFC- l 34a meets these conditions and is, according to the December 
1991 Report of the Committee on Technical Options for Refrigeration, Air Conditioning and 
Heating, the new substitute with the greatest prospects in this area. 

7. Based on the above, the Ad-hoc Interministerial Group for the Implementation of the 
Montreal Protocol in Venezuela, which is the predecessor of FONDOZONO, jointly developed 
with producers and users of ODSs, a programme that contemplates, among other things, the 
installation of a plant for the production of HFC-134a, both for the local market and for export, 
and the focusing of the efforts, at the domestic level, on the refrigeration and air conditioning 
sector. 

8. For the installation of the HFC-134a plant, there already exists a preliminary agreement with 
a local manufacturer of ODSs, Productos Halogenados de Venezuela CA. - PRODUVEN, and 
with two of its shareholders, Petroquimica de Venezuela SA. - PEQUIVEN, and ATOCHEM, 
of France. The technical and economical feasibility study has already begun. It is expected that 
the plant be in operation by the end of 1997 or beginning of 1998, with an initial installed 
capacity of 5,000 to 6,000 MT per year. 

9. The action plan in the refrigeration and air conditioning sector is based on the market 
situation and its probable evolution, the coolant producers' and users' plans, the technological 
alternatives available and, in development, the cost efficiency of the various available 
alternatives and the control measures in force internationally and in the process of adoption. 
These factors clearly point to two fields in which concurrent initiatives must be deployed at short 
and medium term: 

1. Control of leakage in the operation, and reduction and elimination of wastage in 
the manufacturing and maintenance of ODSs based equipment. 

ii. Retrofitting and replacement of ODSs based equipment with equipment that 
operates with definitive substitutes. 

10. Controlling leakage and wastage is technically and financially feasible for most refrigeration 
and air conditioning equipment. The action plan contemplates the establishment and 
dissemination of procedures for the recovery and recycling of coolants, the improvement of 
draining systems and their operations, the introduction of parts that prevent leakage, the 
utilization of filling systems that minimize wastage in the manufacturing of equipment, and other 
procedures recommended by the Technical Options Committee and other relevant institutions 
and agencies. These programmes have already begun in Venezuela under the auspices of the Ad-
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hoc lnterministerial Group and FONDOZONO and the cooperation of the United Nations 
Development Programme (UNDP), the United States Environment Protection Agency (USEPA) 
and other agencies. It is estimated that the reduction of ODSs emissions by these means can 
be significant (initially, between 25% and 35% of the ODSs consumption in the sector). 
However, this method has a serious limitation in that it does not eliminate the use of ODSs in 
a definitive manner. 

11. The retrofitting and replacement of equipment is a method of definitive elimination of ODSs 
and of phasing-out their consumption at short and medium terms. In Venezuela, two areas have 
been identified, in which retrofitting and replacement are technically and economically feasible 
immediately or at a very short term, such as vehicle air conditioning and central air conditioning. 

12. The introduction of air conditioning equipment in vehicles with technology based on HFC-
134a is expected in Venezuela by 1994, as reported by car manufacturers to the Ad-hoc 
lnterministerial Group. The Group has considered that, since the current ODSs based equipment 
are almost totally manufactured or assembled in the country, the Multilateral Agreement should 
provide the funding for plant conversion in order to produce HFC-134a based equipment instead 
of financing the manufacturers or buyers of vehicles. With regard to retrofitting of the existing 
number of vehicles, the Group has considered preferable to wait until the technology is 
sufficiently developed and costs are known before adopting any decision. In the meanwhile, 
preference is being given to the control of leakage and wastage in existing equipment through 
a network of CFC-12 recuperation and recycling and the holding of training courses for the issue 
of competence certification to shops, a project that is being implemented through bilateral 
cooperation with the USEPA. At the equipment manufacturing level, a programme for the 
introduction of parts that prevent leaks and for the control of wastage at filling will be 
implemented. 

13. In central air conditioning the plan differs according to the type of ODSs utilized, as it is 
explained below. 

14. For the equipment that operates on HCFC-22, which is about 50% of all existing equipment, 
the provision is only for the control of leakage and wastage in the operation and maintenance, 
whereas retrofitting and replacement are not considered for the time being as short and medium 
term alternatives that could be supported with resources from the Multilateral Fund. 

15. For CFC-11 based units, which is about 25% of the existing equipment, it's provided that, 
in addition to the control of leakage and wastage, the drainage operations and systems be 
improved. The retrofitting is not being considered in view of the fact that the available 
substitute (HCFC-123) is also harmful to the ozone layer, there is a possibility that it will soon 
become a controlled substance, and has also proved to be toxic. It is foreseen that the 
replacement be carried out by equipment based on definitive substitutes, HFC-134a being 
advisable if and when it shows advantages as compared with other available alternatives with 
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zero ozone depleting potential (ODP). 

16. For CFC-12 based units, the other 25% (approximate) of the existing equipment, it is 
planned, in addition to the control of leakage and wastage, to retrofit to HFC-134a if and when 
the technology is available at a reasonable cost as compared with the replacement cost, and there 
are assurances of extending considerably the useful life of the equipment. 

17. When retrofitting is not possible or advisable, whether because it is costly as compared with 
the replacement of equipment, or because the added useful life is not significant. or there is no 
technical feasibility, the Ad-hoc lnterministerial Group has opted for a recommendation to 
replace by HFC- l34a based equipment whenever it is more advantageous as compared with 
other zero ODP alternatives. This criterion is also applied to equipment for new buildings. 

18. For the retrofitting or replacement cases referred to in paragraphs 15 through 17, the 
existence of commercially available technology at reasonable costs has been identified, both for 
reconversion from CFC-12 to HFC-134a for certain equipment and for new HFC-134a based 
equipment. 

19. This project, as stated in paragraph 3, falls within the framework of the policies outlined in 
the above paragraphs, which summarize the considerations adopted by the Ad-hoc 
lmerministerial Group and FONDOZONO in formulating the Country Programme of Venezuela 
that will be presented in due course to the Executive Committee of the Multilateral Fund. 

20. The project is made of four basic components: 

i. Retrofitting of CFC-12 based equipment with HFC-134a, which will have, after 
retrofitting, a probably extended remainder of useful life. 

ii. Replacement of CFC based equipment. the useful life of which is about to end 
or has already ended, by new HFC-134a based equipment. 

iii. Installation of HFC- l 34a based equipment in new buildings. 

iv. Technical and financial feasibility studies for retrofitting or replacement of CFC 
based equipment so that zero ODP coolants can be used. 

21. The retrofit option has been chosen when it is technically feasible at a reasonable cost as 
compared with the price of new equipment and it is warranted by the probable useful life so 
added by retrofitting. 

22. The replacement option has been chosen when retrofitting is not feasible, whether due to 
technical reasons, or because the equipment is broken down or near to break down, or because 
the retrofit cost is very high as compared with the price of new equipment and the probable 
useful life remaining is not very significant. so that it is more appropriate the discharge of such 
equipment and its replacement by new, HFC-134a based equipment, with the qualification that 
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it offers some advantages as compared to other zero ODP solutions. 

23. The new installation option is applicable to buildings which are in the planning or 
construction process and the design of which requires central air conditioning systems. They 
will equipped with HFC-134a based units with the qualification that this option offers some 
advantage over other solutions not using ODSs. 

24. The technical and financial feasibility study options are provided for those institutions that 
have identified the existence of central air conditioning equipment or projects which can 
incorporate coolant substances with no ODP and that do not have the technical or financial 
capacity to proceed with such studies by themselves. 

25. The project beneficiaries are both public and private institutions, especially in the health area, 
such as hospitals and medical establishments, in which there is a large number of central air 
conditioning units which have selected on the basis of their willingness to use HFC-134a in their 
central air conditioning, in spite of their recent introduction in the international market and the 
Venezuelan one in particular, as well as on their intentions of eliminating the ODSs in other 
usage, such as firefighting systems and sterilizing equipment and, lastly, because of the 
difficulties they would have to face to undertake such projects without the support of the 
Multilateral Fund, as, they are in general social welfare institutions. The individual recipients 
and their respective subprojects are listed below. 

26. Instituto de Prevencion Social del Medico (IMPRES). This is a not-for-profit foundation of 
the medical profession, created under the Law for Medical Practice. In their head office 
building, situated in Caracas, there is a central air conditioning system, with approximately 540 
ton cooling capacity (CC), which is equipped with two CFC-12 based units. One of them, a 
Westinghouse PE079 PE4239 centrifugal type model, can be retrofitted with HFC-134a at a 
reasonable cost and with a considerable extension of its probable useful life. The other 
equipment is out of order and has suffered major damage which, according to the relevant 
technical study, indicate the advisability of its withdrawal. This equipment will be replaced for 
a McQuay centrifugal type model PEH063K which uses HFC-134a as a coolant In this manner, 
IMPRES would be equipped with a standardized HFC-134a based system. IMPRES does not 
have the financial capacity to carry out this project, unless the inherent incremental costs for 
retrofitting the existing unit and for the adopting the HFC-134a based alternative for the new 
unit are covered by resources from the Multilateral Fund. 

27. Centro Medico Docente La Trinidad (CMDLT}. This is a private, not-for-profit foundation 
that provides medical services to all sectors of the population. The head office of CMDLT, 
situated in outskirts of Caracas, has a group of three buildings. The first one is a diagnostic 
orientation centre equipped with a 115 ton CC central unit, Westinghouse centrifugal type PF050 
model, operating on CFC-12 and which, according to the technical study, was installed 17 years 
ago and is in acceptable condition. The second building is destined to the laboratories and 
specialized services and is equipped with 340 ton CC central unit, Westinghouse centrifugal type 
PE320 PE3602 model, which also operates on CFC-12, has been installed 15 years ago and, like 
the previous one, is in an acceptable condition. The third building is a hospitalization unit 
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currently under construction, the design of which includes a central air conditioning system with 
an approximate cooling capacity of 1,500 tons, and for the operation of which the original 
planning was to acquire tltree Carrier, centrifugal type, model 19DK78 units, that operate on 
CFC-11. The building group is equipped with its own refrigerated water system for the cooling 
of all the central air conditioning equipment units. The CMDLT, after consultation with the Ad­
hoc lnterministerial Group, agreed to reformulate the project on the basis of zero ODP 
alternatives. The reformulation contemplates retrofitting to HFC-134a the two existing units, 
which is technically feasible and would extend significantly the remainder of the equipments 
useful life. As to the new equipment, three HFC-134a based, McQuay, centrifugal type, 
PEH087K models would be acquired. The retrofitted equipment would be reinstalled in the 
same plant that was designed to house the new equipment. The CMDLT is willing to make the 
change, provided that the incremental costs for the retrofitting of the existing equipment and the 
change from the CFC-11 option to the HFC-134a option in the new equipment be covered by 
resources from the Multilateral Fund. 

28. Clinica Atias, Hospitalizaci6n y Servicios, CA. This is a private hospital located in Caracas. 
It has a central air conditioning system with an approximate CC of 540 tons, equipped with three 
CFC-12 based, Westinghouse, centrifugal type, model PF050 PF4007 units, which can be 
retrofitted to HFC-134a at a reasonable cost and the useful life of which can be extended 
considerably. The Atias Clinic is prepared to proceed to the retrofitting if the incremental costs 
are covered by support from the Multilateral Fund. 

29. lnstituto Venezolano de los Seguros Socia/es (IVSS). This is a state agency that provides 
medical services to salaried workers covered by mandatory social security insurance. The 
agency has twelve hospitals, located in different cities within the country, which have central 
air conditioning systems based on CFC. The IVSS is in the process of being restructured, as a 
result of which it cannot bear the burden of new financial commitments, so that the 
Restructuring Commission has put aside the possibility of acquiring new air conditioning 
equipment and has favoured the extension of the probable useful life of existing equipment by 
means of retrofit if this is technically and financially feasible and provided that the incremental 
costs can be covered by support from the Multilateral Fund. An initial study on this subject 
identified the existence of 21 equipment units operating on CFC-12, located at 7 hospitals, the 
retrofit of which is feasible and advisable. These 21 units, all centrifugal, are model PE 200 
PE3642 made by Westinghouse. 

30. Congreso de la Republica. This is the National Congress, the central organ of the National 
Legislative Power, the administrative building of which, located in Caracas has a central air 
conditioning system equipped with three centrifugal units, which have been in use for some 15 
years and are CFC-12 based Westinghouse made, model PEW550W units with a cooling 
capacity of 550 tons each. According to the technical study, one of the units is out of order and 
has suffered major damage and the two others are in a precarious condition, it being feared that 
the whole system can break down at any moment. The study advises not to make any repairs, 
due to the high cost, the difficulties in obtaining spares and the added useful life would be short. 
On the other hand, retrofitting is neither feasible at a reasonable cost nor advisable, because of 
the same reasons as for repairing. Based on the above, the study recommends the withdrawal 
of the tltree units and replacement by new equipment of similar capacity. The Congress has 
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analyzed various options, including one based on an HFC-134a system. After consultation with 
the Ad-Jwc Interministerial Group, the Congress resolved to favour this option, because of 
environmental criteria and the understanding that the Multilateral Fund would cover the 
incremental costs. Due to the risk of system breakdown, the Congress, with the consent of the 
Interministerial Group, proceeded to the pertinent negotiation with the preselected supplier and 
the initial work for the installation is currently in progress. The new equipment consists of three 
centrifugal type McQuay units, model PEH087, with a CC of 540 tons each, operating on 
HFC- l 34a. The Ad-Jwc lnterministerial Group has given prominence to this subproject, 
particularly because of the impact that the example of the National Congress, the prime national 
institution of the country, will have at the public awareness level for taking the lead in the 
installation of central air conditioning equipment based on new substances of zero ODP. 

31. The Ad-hoc I merministerial Group has been exploring the possibility of incorporating other 
institutions into the programme. So far, discussions have been initiated with the Fundaci6n para 
el Mantenimienw de la lrifraestructura Medico-Asistencial para la Salud Puhlica (FIMA), a not­
for-profit state agency which is a btanch of the Department of Health and Social Security 
(MSAS). FIMA is responsible for equipping and maintaining hospitals and other medical service 
institutions under the MSAS. Its scope extends to 200 hospitals across the country, most of 
which have central air conditioning systems based on CFC-11, CFC-12 and HCFC-22. FIMA 
does not have the capacity to undertake a study on the use of ODS and the costs and feasibility 
of their replacement by itself, both for cooling/air conditioning and sterilization/fire fighting, a 
task that should rather be carried out by external consultants. The Group has identified some 
other institutions in a similar situation, and with which it has initiated some discussions. The 
Group considers that it is necessary to undertake a programme for the support of technical and 
economical feasibility studies which may comprehend them and provide the basis for the 
preparation of new projects in the area of central air conditioning. 

32. In all cases of replacement, the applicants have agreed with the Ad-hoc Interministerial 
Group that the withdrawn equipment will be dismantled and discarded, even though it may have 
some useful life left, in order to ensure that the placing of the equipment out of service is 
definitive. 

33. The project has been designed as the initial phase for eliminating the CFC from central air 
conditioning equipment in Venezuela and its short term objective is to freeze the existing 
controlled substances based equipment and to begin the reduction process. Its successful 
implementation would stimulate substituting in other institutions and companies, which is 
expected to favour an increase in and diversification of the supply, both for retrofitting and for 
new equipment operating without ODSs. The Ad-Jwc /nterministerial Group has been informed 
by other manufacturers such as York, Trane and Carrier about the development of alternatives 
and the beginning of alternatives marketing as well as of their interest for introducing them to 
the Venezuelan market. In this event the Government could, during the forthcoming year, issue 
a set of rules forbidding the equipping of new buildings with units operating with controlled 
substances. This would be appropriate in view of the fact that a reactivation of construction has 
been observed in the large buildings sector, and without such rules there could be a significant 
increase in the number of new equipment operating on controlled substances. This, in turn, 



- 9 -

would increase the long range total incremental costs of substitution. A further set of rules 
would extend the prohibition to the case where there is replacement of the equipment withdrawn 
from existing buildings. The medium term primary objective is to reduce to a minimum the 
utilization of controlled substances in central air conditioning systems. A secondary objective 
is to eliminate the production ofCFC-12 for these uses, since the requirements of the equipment 
that would remain in operation would be met through the reutilization of the CFC-12 recovered 
from the equipment placed out of service or retrofitted. Such requirements would be reduced 
to a minimum by means of programmes for the control of leakage and wastage in the operation 
and maintenance of the equipment. 

PROJECT SCHEDULE 

34. The duration of the project is estimated to be 18 months from the date of approval. 

35. However, in the strategy of the Government the scope of the project is wider than that of 
the initial phase. In effect, in this presentation the projects included are only those which are 
in an advanced stage of design, or the implementation of which has already begun, such as that 
of the National Congress, where the state of the equipment made the substitution imperative in 
order to avoid the imminent breakdown of the air conditioning system. In the course of the 
implementation of the frrst phase of the project new cases will be dealt with and they will be 
submitted one by one to the World Bank as the feasibility studies are completed. The existing 
number of equipment units is estimated to be about one thousand, of which approximately 25% 
operate on CFC-12. Of these, it is estimated that only a third, or about 80 units, could be 
retrofitted or replaced to operate on zero ODP substances. It is expected that, in most cases, the 
incremental costs should not exceed US$ 500,000 and, accordingly, they could be approved 
directly by the implementing agency. In any case, the Government has included in the Country 
Programme of Venezuela a programme for the retrofitting, replacement and installation of central 
air conditioning systems with longer duration to be presented, in due course, to the Multilateral 
Fund. It is within this framework that this project has been placed. 

THE EXPECfED OUTCOME 

36. The implementation of this project will make possible the retrofitting of 27 CFC-12 based 
equipment units to a HFC-134a operation, as well as the incorporation of seven new equipment 
units that will operate on HFC-134a. 

37. This will allow the elimination of both CFC-12 in 31 equipment units retrofitted or replaced 
and CFC-11 as an option for three new equipment units. The elimination amounts to 
approximately 47,000 kilograms of the CFC-12 contained in the equipment placed out of service 
or retrofitted. The potential consumption of ODSs that will be avoided will amount to 200,000 
kilograms, equivalent to the coolant that would be required until the year 20 l O if no retrofitting, 
replacement or new installation were done. 
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38. Moreover, it is expected that the implementation of the project will stimulate new 
retrofitting, replacement and installation of central air conditioning equipment units operating 
with definitive substitutes of the CFC, as welJ as the diversification of the such equipment in the 
local markeL In this manner, the number of the existing ODSs based central air conditioning 
equipment would be frozen at the current levels and be subsequently reduced. 

39. It is also expected that the successful implementation of the project would allow the 
Government to promulgate rules preventing the installation of central air conditioning equipment 
which operates with controlled substances in new buildings. These rules would further include 
the cases where equipment had to be replaced in existing buildings. 

40. Finally, the successful implementation of the project would make it possible, at medium 
term, to reduce to a minimum the production and consumption of CFC-12 for central air 
conditioning facilities, since the requirements of the equipment in operation would be handled 
with the CFC-12 recovered from the equipment placed out of service or retrofitted. 

BUDGET 

41. The total cost estimates for the project amount to US$ 2,145,176, of which US$ 1,539,932 
are incremental costs, as per the following breakdown: 

Item 

New equipment 
Retrofit 

Subtotal 

Feasibility 
studies 

Total 

Quantity 

7 units 
27 units 

34 units 

5 units 

Total Cost Est. 

986,816 
1.128,360 

2,115,176 

30,000 

2,145,176 

Incremental Cost Est. 

381,572 
1,128,360 

1,509,932 

30,000 

1,539,932 

42. To estimate the im.,Temental costs the following factors were considered. In the case of 
retrofit units the CIF La Guaira price, as well as installation labour costs, was taken into account 
for the spare parts that must be replaced so that the retrofitted equipment can operate on 
HFC-134a. Any costs for repairs or improvements that are not indispensable for the retrofit 
were excluded, as they would be covered by the owners of the equipment. Custom brokerage 
and the cost of transport to the site were included in the estimate, as well as any per diem 
related with work to be undertaken outside Caracas. The cost of the HFC-134a for the 
retrofitted equipment was added and the value of the CFC-12 recovered, estimated at 80% of 
the market price for new coolant, was deducted. The resulting total was considered an 
incremental cost, as no such expense would have been incurred if there had not been any retrofit. 
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43. For the new equipment, that with a similar capacity and performance operating on CFC, was 
used as a preliminary reference. The infonnation was extracted from quotes presented to the 
owners of the equipment by various dislributors, as the Ad-hoc Interministerial Group could not 
obtain data on a broad range of makes, models and prices from the manufacturers. The prices, 
FOB Miami or CIF La Guaira, as presented in the respective quotes of CFC based equipment, 
were subtracted from the prices quoted for the HFC-134a based equipment, including the cost 
difference of the coolants. The resulting value represents the incremental cost, made only of the 
price differential for the new equipment, including the HFC-134a, as compared to the reference 
price of the preliminary equipment, including the CFC. Any expenses to be incurred by the 
buyer for either type of equipment were excluded. The difference between the total cost and the 
incremental cost will be absorbed by the institution that purchases the equipment. 

44. Two schedules with more detailed figures on both total and incremental costs are included 
in the annex. 

45. A figure of US$ 300.00 per day/person was used for the feasibility studies and it was 
estimated that a total of 5 studies at 20 days/person per study would be undertaken by local 
consultants. 

46. The cost effectiveness of the project has been estimated to be US$ 32.8 per kilogram of 
phased-out CFC, a figure consistent with the average in the sector. If the required reduction of 
the CFC consumption to the year 2020 is included, that figure decreases to US$ 6.2 per 
kilogram. In evaluating the cost effectiveness the Ad-hoc lnterministerial Group took into 
account the priority of this sector in the Venezuelan strategy and the reduction of the total cost 
of substitution that, due to the project, will be possible to achieve at medium and long term. 

ARRANGEMENTS FOR IMPLEMENTATION 

47. The project will be implemented through the World Bank. The national co-ordinator of the 
project will be FONDOZONO. 

48. The equipment quotes are all for the same make, as at the time of developing the project 
only one company was providing quotes in Venezuela for HFC-134a based equipment of the 
required tonnage. This company, which is so far the only authorized distributor in Venezuela 
for the American manufacturer of the equipment, has quoted the prices of the latter and will 
carry out all the planned work. Moreover, there are indications that other distributors plan to 
bid in the near future for HFC-134a based equipment, It should be noted that this is the first 
equipment based on HFC-134a to be installed in a country that operates under paragraph l of 
Article 5 of the Montreal Protocol. 

49. For the financial agency function the lnterministerial Group suggests an ad-hoc agreement 
allowing the World Bank to make the disbursements directly to the beneficiaries or to the 
supplier, through a private bank. 
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INSTITUTIONAL FRAMEWORK 

50. With Government approval, issued through FONDOZONO, the World Bank would subscribe 
individual agreements in which ad-hoc arrangements would be included for disbursements with 
each beneficiary. 

51. The general supervision of project implementation would be handled by the World Bank and 
FONDOZONO, whereas the supervision of the financial implementation would be carried out 
by the World Bank and the financial agent selected by the World Bank, with the agreement of 
FONDOZONO. 

TECHNICAL EVALUATION 

52. Copies of the technical evaluations carried out by Wek.(:er & Asociados, lngenierfa CA. for 
the lMPRES, by MIRCA CA., for the National Congress, by Alfonzo Quiroga, Consultor for the 
Centro Medico Docente la Trinidad and by Arista Cenrri Servicios CA., for the IVSS and 
Clinica Atlas are attached. 

53. The World Bank will also carry out a technical and financial evaluation to be attached, and 
on the basis of it the initial figures for the project, could be modified. 



NEW EQUIPMENT 

INSTITUTION TRADEMARK QUANTITY TYPE OF UNIT PRICE TRADEMARK UNlT PRICE INCREMENT AL TOTAL 
AND MODEL PRICE NEW AND MODEL REFERENCED UNIT COST INCREMENTAL 

NEW EQUIPMENT EQUIPMENT REFERENCED EQUIPMENT COST 
EQUIPMENT 

IMPRES McQuay PEH063K I CIF La 77.528 Trane RTHA-300 62.240 15.288 15.288 
Guaira 

CONGRESO McQuay PEH087 3 FOB Miami 152.425 Carrier 19DK78 90.334 62.091 186.273 

CMDLT McQuay PEH087K 3 FOB Miami 150.671 Carrier !9DK78 90.334 60.337 180.0ll 

TOTAL 7 140.974 86.321 54.510 381.572 



RE CONVERSIONS 

INSTITUTION TRADEMARK QUANTITY UNIT PRICE UNIT PRICE VALUE OF UNIT TOTAL 
AND MODEL PARTS & LABOUR (2) CFC-12 COST COST 

PIECES (I) RECOVERED (2) (3) 

IMPRES Westinghouse 1 48.075 14.382 1.218 61.239 61.239 
PE079PE4239 

CMDLT Westinghouse 1 33.339 8.769 1.296 40.812 40.812 
PE320PE3602 

Westinghouse I 19.969 8.769 277 28.461 28.461 
PF050CS I 218 

ATIAS Westinghouse 3 25.122 14.382 244 39.260 117.780 
PE050PE4007 

IVSS Westinghouse 21 32.321 10.373 786 41.908 880.068 
PE20PE3642 

TOTAL 27 31.685 10.848 745 41.791 1,128.360 

( l) Price CIF La Guaira plus commission of custom broker and transport to the addressee. 
(2) It was considered exchange rate 65 Bs. per I US$. 
(3) Calculated at 80 % of its market value. 
( 4) Same as incremental cost. 
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INSTITUTO MEDICO DE PREVISION SOCIAL I.M.P.R.E,S 
C-036-92 

CONVERSION DE EQUIPO MARCA WESTINHOUSE PE 079 PE4239 

COMPONENETES lNTERNDS DEL COMPRESOR 

DESCRlPClON CANT F,U P.T 

REAR PINION BEARING l 3£)4, CH) 3(tA ,00 

THRUST PUMP SEAL 1 197,00 l C?i , (>0 

THURST PLATE 1 765,00 765,00 

HIGH SPEED SHAFT BEARING 1 ::214,00 214,00 

SHIM 1 43,00 43,0(, 

FRONT PINION BEARING l 179,(l(l 11,:;, ()0 

SEAL l 40,00 40, t)O 

11011 RING KIT, H.5.A 1 30,00 3() ,0(1 

II O" RING KIT, # 
,,,,,_"'!"' 2 44, o,:, 86,00 
~/..;;, 

11011 RING KIT, 41 276 l 61,00 C:l ,(H) 

WHEEL EYE SEAL 1 264,00 :.:.64 , 00 

11011 RING, KIT, l .G,V, 1 29(1, 00 280,()0 

VlCTAULIC GASKET 9" 2 136,00 :72 ,1:,0 

GASKET SEAL 1 4, t)() 4.,0(1 

MOTOR COVER uou RING # 391-B 1 43,00 43-00 

LOW SPEED SHAFT SEAL 1 346, ()() 346:,00 

BEARING, LOW SPEED MOTOR END 1 983, (l(> 883,00 

"O"RING # 046-B 4 :.10 8 ,4(> 

GASKET 1 0,70 (l,,71) 

BEARING, LOW SPEED GEAR END 1 890,C>O sec~ 'I (u:1 

THRUST 1 545,00 545; (l(l 

uou RING PLUG .88 
.., 21 ,oo 4:2 "! t)(; 
~ 

"0" RING KIT MOTOR/GEAR HOUSING 1 :Z03, t)() 20:,00 

SPIROL PIN KIT 1 184,00 154,00 

GASKET VICTAULlC 6" ,.,, 130 ,(H) :co.,oo 
GASKET 

2 ~ 4,00 e • ,x, 
FILTER OIL 1 244,0t) :244,00 

"0" RING 41 240-B 1 3,50 3,50 
--------

SUB TOTAL u.s. $ 6.391,20 

@fRJr,r~McQuay • BarryBlower. JennFan 
- J!~~!~i~:';.;!,v· Campo Alegre. Torre Credlvel, Piso 3, Ofic. 3-0. Cllacao-CanM:all 

I Milt; II I I I 261 14 50 • 261 52 3,,; .. 261 (\Q .::3 •fl¥ 31 2973 Taler· 2iMl FONTA V C ~ _____ --~--~·-· ..... _ 



dRISTd 
CENTRI 
SERIIICIOS c.a. 

-

Snyder-General 

REPUeSTOS ORIGINALES y SERVICIOS AUTORJZAOOS CHllLERS-WeSTINGHOUSe 

i 
C 
0 
u 
a, 
0 
(.) -z 
::, 

LOW SPEED GEAR 
PINION GEAR 
OIL 
HFC-134~ 
CONDENSER TUBES 

NACIONALIZACION: 

COMPONENETES 
INTERNOS 
LOW SPEED GEAF., 
PINION GEAR 

OIL 
CONDENSER TUBES 

1 
1 

e.84~ .. oo 8.646,.•)1~ 
5 • 4()8 l ()(; 5 • 4,(•8 ,. ,.:,(i 

62 'I (a) 1. 64(:,. ()(, 

67(1 12.:6 8.~14,:•:1 

59,b2 14.4~8,.(14 

TOTAL U.S. $ 

TOTAL F.O.B. MIAMI U.S.$ 
TRANSPORTE, SEGUR□ APPOX. 

TOTAL C.I.F. LA GUAIRA U.S.$ 

6 .. 391,20 

14,.254,00 

20.645,20 
1.640,0(1 

14. 428, ,:,4 

ARANCEL 
AF.ANCEL 
ARANCEL 

10¼ 
:o¼ 
'I c:.•1 
... -· --· 

SUB TOTAL NACIONALIZACION 
BASE IMPON!BLE 1 ¼ 

TOTAL NACIONALIZACION 
COMISION AGENTE ADUANAL 
TRANSPORTE. ETC APROX. 

TOTAL ALMACEN CARACAS U.S. s 
MANO DE □BRA 

TOTAL EQUIP□ ARRANCADO U.S.$ 

44.927,44 

44 .C:27, 4.i 
1 .679,()(i 

46.606,44 

328,.00 

4.556,7: 
3C7,. 13 

1,468,52 

---------
52.998,91 
14.38::,oc 
---------

CARACTERISTICAS TECNICAS 

EQUIP□ USANDO CFC-12 
CAPAC I DAD 
EVAPORATOR 

(1100 LBS) 
304 T.R. 
811 GPM 53.0 EWT 

11.6 FT.PD 
44 LWT 

"' PASS 0 . O<)O::, F . F • 

CONDENSER 9(1<;' G?M e:,c: EWT c;c LWT ~ 

~ PASS 28.6 FT.PD 0. (1()1 F.F. 
.;. 

2se, KW 0.839 fCW/TON 

340 R.L.A. 480/ 6 1: 1 VOLT/HZ 

@ aR!SiaMcQuay • BarryBlower. JennFan 
CENTRI • 
SEP.LIICIO!t./.'v. Campo Alegre, Torre Credlval. Piso 3, Ofic. 3-D. Chacao-Caracas 

,...:'t: ___ , ... _.,_..~~ -,«1 1.4 en~ ?A1 .. ., .,c "'),C" """"e" c ... v 42., "N"I"""' 'T'-1 ...... ..,,,..o,e .. ,..,....,.,.. ,, ,.. 
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EQUIPO USANDO HFC 134 a (670 LBSl 

CAPAC I DAD 304 T.R. 
EVAPORATOR 811 GPM 53.0 EWT 

2 PASS 11.b FT.PD 

CONDENSER 909 GPM 85 .o EWT 
2 PASS 19.6 FT.PD 

255.8 KW c,. 841 KW/TON 
35() R.L.A. 48(1/c,<) VOLT/HZ 

NOTAS: 

NOTA 1: LA VIDA UTlL PROBABLE DE LA UNIDAD 
USANDO CFC-12 SERIA DE 5 A~QS. 

NOTA 2: LA VIDA UTIL DE LA UNIDAD DESPUES 
DE LA RECORVERSION AL HFC-134a SERIA 
DE 20 All!OS APROX. 

NCTA 3: EL PRECIO ACTUAL DE UN EQUIPD NUEVO 
DE CARACTERISTICAS SIMILARES USANDO 
HFC-134a ESTARIA POR EL ORDEN DE 
F.O.B. MIAMI U,S.S. 95.000,00 SIN EL 
REFR!GERANTE 

NOTA 4: EL COSTO ACTUAL DEL REFRIGERANTE 
CFC-12 ES DE Bs. 90,00 POR LIBRA 

{ 

@~t~tW~_H~Quay • BarryBlower • JennFan 
,,:-::.,-::,::.T.•;,. •· - , , 

2da. Av. Campo Alegre, Torre Cl1icllval, Piao 3, Oflc. 3-0. Cnacao-Caracas 

Tells. 102) 261.14.50 • 261 .S;!.35: 261.09.61 -Fax 31.2973, Telex: 29861 FONT~ Y.cC, 

44 LWT 
Q • c)(lt)::1 F.F. 

95 LWT 
t). O(H)75 F ,.F'. 
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LOW SPEED GEAR l 8.846,00 
5 .4(18 • 00 

82,00 
12,26 

B .. 846,00 
5 .. 41)9, 00 
1 . 640, !)(: 

9 • 195 't (H) 

PINION GEAR 1 
OIL 20 
HFC 134a 75 1) 

NAClONAl.IZAC!ON: 

COMPONENETES 
!NTERNOS 
LOW SPEED GEAR, 
PINION GEAR 

C!L 

TOTAL U.S. I 

TOTAL F.O.B. MIAMI U.S.$ 
TRANSPORTE, SEGURO APP.OX. 

TOTAL C.I.F. LA GUAIRA 

6. 391, 00 

14.257,00 

2(). 675, 20 
1. 64<), (l(> 

ARANCEL 10¼ 
ARANCEL 20~\ 

SUB TOTAL NACIONALIZACION 
BASE IMPONIBLE 1 ¼ 

---------
31. 480 ,:o 

31 .. 480 ':(1 

964, ,:,(, 

---------

2~064,00 
328100 

~ ~t:>""" c:: -__ ,_, ' - ,,,.,_ 

:::~s= 

TOTAL NACIONALIZACION U.S.$ 2.~:5,:7 
COMISION AGENTE ADUANAL 
TRANSPORTE, ETC APROX. 8"15, c .. :, 

TOTAL ALMACEN CARACAS U.S. I 35.954,57 
MANO DE OBRA 8. 771), 00 

TOTAL EQUIPO ARRANCADO U.S. I 44,724,57 

(G:"'\ a RIST f.l 

=rt.::r1::::::.:--:::::?~~iR~fMfQuay • BarryBlower • JennFan 
2da. Av. Campo Alegre. Torre Credival, Piso 3, Ofic. 3-0, Chacao-Caracas 

Tews. (02) 261.14.50 • 261.52.35 • 261.09.61 -Fax 31.2973, Telex: 29861 FONT A v.c. 
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CENTRO MEDICO DOCENTE LA TRINIDAD 
C-038-92 

CONVERSION DE EQUIPOS MARCA WESTINHOUSE PE 320 PE 3602 

COMPONENETES INTERNOS DEL COMPRESOR 

DESCR!PCION CANT P.U 

REAR PINION BEARING l 3()4, (H) 

THRUST PUMP SEAL l 197,00 

THRUST PLATE l 765,00 

HIGH SPEED SHAFT BEARING 1 214,00 

SHIM l 43,00 

FRONT PINION BEARING l 179, (>0 

SEAL 1 40, I)(> 

"O"RING KIT H.S.A. 1 30,00 

"O"RING # 
..,..,.~ 2 44, (l() 
.::..1 ,.j 

11 0 11 RING # 276 l 61,30 

WHEL EYE SEAL 1 264,00 
"O"RING KIT, I .G.V, 1 280,00 
VICTAULIC GASf<ET DE 8" l 136,00 
GASKET SEAL 1 4, 00 

MOTOR COVER "O"RING # 391-B 1 43,00 

LOW SPEED SHAFT SEAL l 346, (H) 

BEAP.ING, LOW SPEED MOTOR END 1 883,00 
"□ "RING # 046-B 4 2, 10 

GASKET 1 (I. 70 

BEARING, LOW SPEED GEAR END 1 880, (H) 

THRUST 1 545,00 
"□ "RING PLUG . 88 2 21,00 
"O"RING KIT MOTOR/GEAR HOUSING l 203,00 
SPIROL PIN KIT 1 184, (H) 

GASf-'.ET VICTAULIC 6" l 130,0(i 

GASKET 
~ 4,00 .:. 

FILTER OIL 1 244,00 
11011 RING # 240-B 1 3 ,50 

SUB TOTAL U.S. $ 

~aRiSTa 
CL:r1 ~i2~rl,Jr,cQuay • BarryBlower • JennF an 

~--.-=.>~.::.'r"'.:," '":r-?.na I • 
'2tla. Av. Campo Alegre, Torre Credlval, Piao 3, Ofic. 3-0, Cllacao-Carecas 

P.T 

304,00 
197,00 
765,00 
214,00 
·43,00 
179,00 
40,00 
30,(10 
88,00 
61 ,30 

264,00 
280,00 
272,00 

4.00 
43,00 

346,00 
8S3,00 

8,40 
0,70 

880,00 
545,00 

42, ()(! 

203, (H) 

184, (>(1 

260 ,0(.1 
8, (l(_, 

244,00 
3,50 --------

6. 3~· 1, 2(, 

Tells. (02) 2~1.14.50 • 261.52.35 • 261.09.61 •Fax 31.2973. Telex: 29861 FONTA V.C 
--- . ··--·-----·--· - - .. --·--------····- ---- -- -- •- --------------
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CARACTERISTICAS TECNICAS 
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EQUIPD USANDO CFC-12 (1170 LBS) 

CAPAC I DAD 312 TONS 
EVAPORATOR 748.8 GPM 54.0 EWT 

2 PASS 7 .. 2 FT PD 
CONDENSER 922.0 GPM 85.0 EWT 

"' PASS 12.8 F.T.P.D . ... 
2'56.0 ;::w ,:, . 821 IC:W/TON -.. ~ RLA 480/60 VOLT/HZ ..,'"T~ 

EQUlPO USANDO HFC 134 a (75(> LBS) 

CAPAC I DAD 312 • TONS 
EVAPORATOR 748.9 GPM 54.0 EWT 

:: PASS 6.6 FT PD 
CONDENSER 922.0 GPM 85.0 EWT 

2 PASS 1"':• ~ 
- ,w F.T.P.D. 

256.2 KW 0.821 f<W/TDN 
360 RLA 480/60 VOLT/HZ 

NOTAS: 

NOTA 1: LA VIDA UTIL PROBABLE DE LA UNIDAD 
USANDO CFC-12 SER!A DE 8 AF.lOS. 

NOTA 2: LA VIDA UTIL DE LA UNIDAD DESPUES 
DE LA RECORVERS!ON AL HFC-134a SERIA 
DE 2<:0 AF.10S APRDX. 

NOTA :: EL PRECID ACTUAL DE UN EQUIP□ NUEVO 
DE CARACTERISTICAS SIMILARES USANDO 
HFC-134a ESTARIA POR EL ORDEN DE 
F.O.B. MIAMI U.S.$. 95.000,00 SIN EL 
REFRIGERANTE 

NOTA 4: EL COSTO ACTUAL DEL REFRIGERANTE 
CFC-12 ES DE Bs. 90,00 POR LIBRA 

44.0 LWT 
0.00050 
95 .2 LWT 
0.00050 

44.0 LWT 
0.00025 
95 .1 LWT 
0. ()0025 

(f;:'\ aR1.s1a McQuay • BarryBlower • JennF an 
n_:r;CENTRf 

_}~R~l.~L(?~ Av. Campo Alegre, Ton-e Credival, Piso 3, Ofic. 3-0, Chacao-Caracn 
•• lellt'\02) 26U4.SO. 261.52.35 • 261.09.61 -Fax 31.2973, T•lex: 29861 FONT A v.c. 

FF 

F.F. 

FF 

F.F. 
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CENTRO MEDICO DOCENTE LA TRINIDAD 
C-038-92 

CONVERSION DE EOUIPOS MARCA WESTINHOUSE PE 051) CS1218 

COMPONENETES INTERNOS DEL COMPRESOR 

DESCRIPCION CANT P.U P.T 

"O"RING 4 1.eo 7.2(: 
11 0 11 R!NG KIT INLET ASSY 1 74 t (H) 74, i)(i 
"O"RING 1 :,so 2 .. 6(: 
THRUST PLATE 1 ::is, 0(1 279. •.)(J 

BOLT 1 1 , 31) l ":;\::, 
BEARING PINION REAR l 417,00 417 .i:ic 
BEARING FRONT HIGH SPEED 1 252,00 25:. 0(:• 
THRUST DISC l 9(),00 ;·{), (H) 

SHAFT SEAL, LOW SPEED 1 280,00 260,00 
BEARING, LOW SPEED 2 197,00 3;;;4_00 
THRUST PLATE 1 1s::,oo 1 t: ".'.'.' •-lri --·-•-~-~ 
BOLT 7/16 - 3,00 9 .. ,)(• ,.;, 

SEAL H.S.S. 1 62,00 c:. (Ji) 

BOLT IMPELLER l 43, ()(J 43. ,),) 
WHEE!.. EYE SEAL l :206,00 2r)6,. '.)1.::, 

"0" RING f<IT FDR ABOVE ASSY 1 1::1,00 ~:1,,::.-(1 
MIS~ EL IMINATOP, 1 48E,OO 4SE. i:-,o 
"O"RING NOZLE 2 2,80 5, 6,) 
VICTAULIC GASi''.ET 4" .., 71,00 14:: "•.:1(J -VICTAULIC GASKET 2 1/2 11 1 52, t)O o:, (10 
GASKET OIL F"ILTER 1 1, 3t) 1 'J3(i 

OIL F"ILTER 1 164,00 164, ()!) 
GASf:ET OIL FILTER COVER 1 : ,2(1 : .. 20 
GAS ►t:ET VENTUEY ASSY 1 a,oo 4 .. 0(1 

0 0 11 R!NG OIL PISTON l : ~51) 3 • 1:n:l 

--------
SUB TOTAL u.s. $ : .. :s1,C?,:· 

LOW SPEED GEAR 1 6.i73,00 C. 77:: • (H) 

PINION GEAR l 4. <:•"i'5, <)<) 4. <)'1'5 , <)0 

CI L 5 82,00 410,00 
HFC-134a 361) 12,26 4.413,60 

---------
TOTAL U.S. $ 18.943,50 

TOTAL F.O.B. MIAMI U.S.$ 19.943,50 
TRANSPORTE, SEGURO APFlOX. 44<),<)() 

---------
TOTAL C, I.F. LA GUAIRA U.S. $ 19. 383, 5t) 

aR1sr,a McQuay • BarryBlower • JennFan 
CENTRI 
SERIJl(IOS~- Av. C.ffll)O Alegre. Torre Cradlval. Piao 3, Ofic, 3-0, Cnacao-Caracas 

. _ ~ _ _.._,,..,_,,,_.,,._._.,., •• 1'iib(;i.,->1 '.'!11.14.50 • 261,52.35 · 251.09.6' -Fu 31.2973, Telex; 29891 FONTA V.C. 
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CEnTRI 
SERIIICIOS c.11. 

REPUESTOS OAIGINA!.ES Y SERVICIOS AUTORIZADOS CHIUJ!RS-WESTINGHO\JSE 

i 

NACIONALIZACION: 

COMPONENETES 
INTERNOS 
LOW SPEED GEAR, 
PINION GEAR 

OIL 

3 .. 251,90 

10,868,00 
---------
14,119,90 

41(>,(11) 

ARANCEL 10¼ 
ARANCEL 20'1. 

SUB TOTAL NACIDNAL!ZACION 
BASE IMPONIBLE 1 ¼ 
TOTAL NACIONAL!ZACION 
COMIS10N AGENTE ADUANAL 
TRANSPORTE, ETC APROX. 

TOTAL ALMACEN CARACAS U.S. $ 

MANO DE OBRA 

TOTAL EQUIPO ARRANCADO U.S. S 

CARACTERISTICAS TECNICAS 

EQUIPO USANDO CFC-12 (250 LBS) 

CAPAC I DAD 120 TONS 
EVAPORATOR 290 GPM 54.0 EWT 

~ PASS 5.8 FT PD 
~ 

CONDENSER 360 GPM 85.0 EWT 
2 PASS 5.9 FT PD 

108.2 vw (1,9,:,1 KW/TON 
152 RLA 480/60 VOLT/HZ 

g EQUIP□ USANDO HFC 134 a 13b0 LBS! 
Q 

Vi 
0 
(.) 

z 
:i 

CAPAC!DAD 
EVAPORATOR 

120 TONS 
290 GPt·1 

2 PASS 
3o0 GPM 

~ PASS -
110.0 KW 
154.5 RLA 

~,4. (1 EWT 
5.8 FT PD 

8~, .() EWT 
5.9 FT PD 
0,916 KW/TON 

480/6() VOLT/HZ 

Snyder-General 

1 ,412,00 
s:: .. 00 

1,494,(lO 
145,3(> 

1.639,30 

585, 00 

21.607 ,eo 
8. 770,0(' 

30 .. 377,80 
----li::----

44.0 LWT 
0.00025 FF 
95.0 LWT 
0., (H)c)~5 FF 

44.l Ll-f, 
0.00025 FF 
94.9 LWT 
0 • 0(H)25- FF 

(f;:)aR1sr,r McQuay • BarryBlower • JennFan 
fl.J:!~t~i~IOS dliJl, Av. Campo Alegre, Torre Credival. Piso 3, Olic. 3-D. Chacao-Carac:as 
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FIEPUUTOS ORIGI~ Y SEl'I\IICIOS AUTOFIJZAOOS CHIU.EFIS-WESTINGHOUSE 
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NOTAS: 

NOTA 1: LA './IDA UTIL PROBABLE DE LA UNI DAD 
US ANDO CFC-12 SER I A DE :, Ac\:105 • 

NOTA 2: LA VIDA UTIL DE LA UN!DAD DESPUES 
DE LA RECQRVERSION AL HFC-l34a SERIA 
DE 20 Al'lOS APRDX. 

NOTA 3: E:.. Pf'.ECIO ACTUAL DE UI\I EQUIPO NUEVO 
DE CARACTERISTICAS SIMILARES USANDO 
HFC-134a ESTARIA POf' EL ORDEN DE 
F.O.B. MIAMI U.S.$. 50.000,00 SIN EL 
REFRIGERANTE 

NOTA 4: EL COST□ ACTUAL DEL REFRIGER.ANTE 
CFc-1:: ES DE Bs. 90,00 POR LIBRA 

ff5i~fr'f/.flMcQua~ • BarryBlower. JennFan 
-~-!~.~~tOJ:4;~v. Campo Al~re. Torre Credival. Piao 3, Oflc. 3-0, Chacao-Canu:u 

Telts. (02) 261.14.50- 261.52.35 • 261.09 ., -Fax 31.2973. Tei.x: 29861 FONTA v.c. 
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CL!NlCA ATIAS 
C-063-92 

CONVERSION DE EQU!POS MARCA WESTINHOUSE PE OS<) PE4007 

COMPONENETES INTERNOS DEL COMPRESOR 

DESCRIPC!ON CANT P.U 

"O"RING 4 l ,90 

"O"RING KIT INLET ASSY 1 74,0(1 

"O"RING 1 2,80 

THRUST PLATE 1 279,00 

BOLT 1 1,30 

BEARING PINION REAR 1 417,00 
BEARING FRONT HIGH SPEED l 252,00 
THRUST DISC 1 90,0() 

SHAFT SEAL, LOW SPEED 1 280,(H) 

BEARING, LOW SPEED ~ 197,00 .. 
THRUST PLATE 1 152,00 

BOLT 7/16 3 3,00 

SEAL H.s.s. 1 62,00 

BOLT IMPELLER 1 4~,oo 
WHEEL EYE SEAL 1 206,00 

"O"RING KIT FOR ABOVE ASSY 1 121,0,:, 

MIST ELIMINATOR 1 488,00 
"O"RING NO!LE 2 2,80 

VICTAULIC GASt'.ET 4" ~ 71, (lt) 
~ 

VICTAULIC GASl".ET 2 1 /2 11 1 52,00 

GASKET O!l. FILTER 1 1 ,30 

OIL FILTER. 1 164, (H) 

GASt:ET OIL FILTER COVER l ::,20 

GASt<ET VENTURY ASSY 
) 4,00 
' 

"O"RING OIL PISTON 1 3 ,5(• 

SUB TOTA;. U.S.·$ 

P.T 

7,20 
74100 

2,80 
279, ()C, 

1,30 
417,C>(, 
252,00 

90,00 
280,00 
394,(l(J 
152,00 

9 ,0(1 

62,00 
4:J;, (!(l 

206,00 
121,(H) 

488, ()(, 
5,60 

142,00 
52,00 

1, 30 
164,.00 

2 11 2(• 
4,00 
3 11 S(1 

--------
3 .. 251,9(', 

(f;:"\ tlRISTa 
rt::r1~~~irl,cf:1cQua~ • BarryBlower • JennFan 
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LOW SPEED GEAR 
PINION GEAR 
OIL 
HFC 13411. 
CONDENSER TUBE 

NACIONALIZACION: 

CDMPONENETES 
INTERNOS 
LOW SPEED GEAR, 
PINION GEAR 

OIL 
CONDENSER TUBE 

TOTAL 

l 
1 
5 
315 
112 

6.773,00 
4.095,00 

82, 00 
12,26 
45,00 

TOTAL F.O,B, MIAMI U,S.S 
TRANSPORTE, SEGUR□ APROX. 

TOTAL C.I.F. LA GUAIRA U.S. $ 

lt) .868, 00 

---------
14. 119, 90 

41<),00 
5.040,00 

ARANCEL 10¼ 
ARANCEL 20¼ 
ARANCEL 1~¼ 

SUB TOTAL NACIONAL!ZACION 
BASE IMPONIBLE 1 ¼ 

TOTAL NACIONALIZACION 
COMISION AGENTE ADUANAL 
TRANSPORTE, ETC APROX. 

TOTAL ALMACEN CARACAS U.S. $ 

MANO DE OBRA 

TOTAl EQUIPO ARRANCADO U.S. ,i; 

CARACTERISTICAS TECNICAS 

EQUIPO USANDO CFC-1:: (22C1 LBS) 

Q.773,00 
4 . 095 . 0<) 

41()~{)0 
3.861,90 
5 . 040 , 00 

---------
23.431._EO 

96(' ~ (10 

24 .. 39!..90 

1. ➔ 1:,0(,; 

8:2, 0(· 
756 ,o.:, 

: . 250. ()(, 
243, ~,) 

27~61 =· • 7(· 
14. 381, ·::; 1:• 

CAPACIDAO 10<) TONS 
EVAPORATOR :;:77 GPM 53.7 EWT 45.0 LWT 

2 FASS 5.3 FT PD 
CCNDENSER 2s: 6PM 85.0 EWT 95,S LWT 

" .. _2. PASS 5 • ! . ~T PD 
9 ... <J KW 0,9.;.<.l ~ .. W/TON 

0.00025 FF 

~ rif iw,,M,c<l2da~ R~A Barryliowe;L; 1JennF an 
._.,,_: : .. ~,, ... '!'."t. ... _"-.. ·-:o'!"' .. "''• 

2cla, Av. Campo Alegre. Torre Crlldlval, Pillo 3. Ofil:. 3-0, Chac:ao-Car-s 

__ Ttllla, (02) 261,14.50 -26Ui2.31i • 261,Qll.61 .fax 31.2973, T.iex: :mis, FONT A \l,C, 
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EQUIPO USANDO HFC 134 a (315 LBSl 

CAPAC I DAD l(H) TONS 
EVAPORATOR 277 6PM 53.7 EWT 

2 PASS 5.8 FT PD 
CONDENSER 283 6PM 85.0 EWT .., PASS 5.9 FT PD -105.8 vw 1. 058 KW/TON 

143 RLA 48(>/60 VOLT/HZ 

NOTAS: 

NOTA l, LA VIDA UT IL PROBA!:',LE DE LA UNI DAD 
USANDO CFC-12 SERIA DE 10 A~OS. 

NOTA 2: LA V!DA UTIL DE LA UNIDAD DESPUES 
DE LA RECORVERSION AL HFC-134a SERIA 
DE 2') Al\lDS APROX. 

NOTA ~- EL PRECID ACTUAL DE UN EQUIPO NUEVO 
DE CARACTERISTICAS SIMILARES USANDO 
HFC-134a ESTARIA POR EL ORDEN DE 
F.O,B. MIAMI U,S.S. 50.000,00 SIN EL 
REFRI6ERANTE 

NOTA 4: EL COSTO ACTUAL DEL REFRIGERANTE 
CFC-12 ES DE Bs. 90,00 POR LIBRA 

45.0 LWT 
c,. 00025 
96.: LWT 
(}. (i(h)25 

(f";:'\ dRIST ll 

rt.::c!~]~.~r~~M~Qua~. BarryBlower • JennFan 
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NACIDNALIZACION, 

COMPClNENETES 
INTERNOS 
LOW SPEED GEAR, 
PINION GEAR 

TOTAL F.O.B. MIAMI U.S.$ 
TRANSPORTE, SEGURO APRQX. 

TOTAL C.I.F. LA GUAIRA U.S.$ 

4.110,90 

16.643,00 
---------
20.753,90 

1 . 640, 00 
ARANCEL 10¼ 
ARANCEL 20¼ 

SUB TOTAL NACIONALIZACION 
BASE IMPONIBLE 1 ¼ 

TOTAL NACIONALIZACION 
COMISION AGENTE ADUANAL 
TRANSPORTE, ETC APROX. 

TOTAL ALMACEN CARACAS U.S.$ 
MANO DE OBRA 

30. 770, 7(> 
c,9(>, (l(l 

---------

:.075.40 
328.,00 

--------
2 .4t)3 .40 

:2:23,94 

9(H)" (H) 

34. 948, (14 
10. 37::, 9'.: 

---------
TOTAL EQUIP□ ARRANCADO U.S.$ 45.320,96 

TOTAL VEINTIUN (21) EQUIPOS U.S. S 951. 74<), 16 

CARACTERISTICAS TECNICAS 

EQUIPO USANDO CFC-12 (710 

CAPAC I DAD 198 TONS 
EVAPORATOR 396.0 GPM 

3 PASS 
CONDENSER ~,90. 0 GPM ,., PASS .. 

1458.'!1 KW 
500 RLA 

Lt;:) 

=•4 .o 'EWT 
~- .~ FT PD ._;, J. • 0 

90.0 EWT 
18.9 FT PD 
0.800 KW/TON 
208/60 VOLT/HZ 

42.0 LWT 
0,0025 FF 
100. 0 Ll~T 
c,.,:,025 FF 

@ aRisrMcQuay • BarryBlower. JennFan <Enrn, , , 
JfR.~!~lQ.f •a. Cempo Alegre. Torre Credival. Piso 3. Ofic. 3-0. Cllacao-Caraeas 

---rcilts.' /tr.Ii 261.14.50. 261.!2.35. 261.09.61 -Fax 31.2973. TeleX: 29881 FONTA V.C. 
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INSTITUTO VENEZOLANO DE LOS SEGUROS SOCIALES 
C-03<)-92 

CONVERSION DE EQUIPOS MARCA WESTINHOUSE PE 200 PE3642 

COMPONENETES INTERNOS DEL COMPRESOR 

DESCRIPCION CANT P.U P,T 

VICTAULIC GASf:ET 6" 
..., 130, O(l ::eo.,oo 

FILTER OIL l 244,00 244, <)0 
GASKET OIL FILTER/PISTON 2 4,00 8,00 
"O"RING OIL PASSAGE 1 (>, 70 (}, 70 

"O"IUNG # 418 1 35, (H) 35,00 
"O"RING MOTOR COVER 1 43, t)O 43,00 
SEAL MOTOR SHAFT 1 290,00 :Z:90~00 

BEARING L.S. MOTOR END 1 904, (10 904, o,:, 
"O"RING # 458 l 250,00 250,00 

BEARING L. S. COMP. END l 78:3,00 783,00 
1101• RING-OIL PISTON 1 3,50 :., 5(1 

SEAL 1 40, (l(, 40, 00 

BOLT IMPELLER l 44.00 44, (l(i 

VICTAULIC GASKET 5" ..., 57,00 114,0(l ... 
"□"RING I( IT MOTOR GEAR HOUSING 1 47 ,O(> 47,00 
REAR PINION BEARING 1 343,00 343,00 
IMPELLER BEARING 1 282 ,CH) 282,00 
FRONT PINION BEARING 1 290 ,(JQ 29t), O(, 
uc,1• RING KIT I.G.V. 1 251, Ot) 251, (H) 

SEAL IMPELLER 1 125,00 125,00 
PINS 

..., 0,60 l ,20 .. --------
SUB TOTAL U.S. $ 4.110,9(1 

LOW SPEED GEAR 1 1: • 075, (H) 12.075,l)c) 
PINION GEAR l 4. 568, 0(> 4. 568, 0(' 
OIL zo 82, (H) 1.640,00 

HFC-l34a 680 12,26 8.336,80 --------
TOTAL U.S. 30. 730, 7(1 

£fsi&RJ¾1 McQuay • BarryBlower. JennFan 
: . .._?..E~lilCIOS ,.--a;:::::::a • • 

• ·~'"l::;· •• ·~ .;:..:.2aa. Av. Campo Alegre, Torre Creclivlol. Pl$0 3, Ofic. 3-0, Chacao-Carac:as 

Tells. (02) 261.14.50 • 261.52.35 • 261.09.61 -Fax 31.2973. Telex: 29861 FONTA V.C. 
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EQUIPO USANDO HFC 134 a (680 LBS> 

CAPAC I DAD 198 TONS 
EVAPORATOR 396.0 5PM 54.(l EWT .. PASS 31.8 FT PD 

~ 

CONDENSER 590.0 5PM 90. c, EWT 
2 PASS 18.9 FT PD 

162.6 KW 0.821 KW/TON 
510 RLA 208/60 VOLT/HZ 

NOTAS: 

NOTA 1: LA VIDA UTIL PROBABLE DE LA UNIDAD 
USANDO CFC-12 SERIA DE 10 A~OS. 

NOTA 2: LA VIDA UTIL DE LA UNIDAD DESPUES 
DE LA RECORVERSION AL HFC-134a SERIA 
DE 20 A~DS APROX. 

NOTA 3: EL PREC!D ACTUAL DE UN EQUIPO NUEVO 
DE CARACTERISTICAS SIMILARES USANDO 
HFC-134a ESTARIA POR EL ORDEN DE 
F.O.B. MIAMI U.S.$. 65.000,00 SIN EL 
REFRISERANTE 

NDTA 4: EL COSTO ACTUAL DEL REFRISERANTE 
CFC-12 ES DE Bs, 90,00 POR LIBRA 
(200 Bs/KQ. ) 

42.0 LWT 
0.00025 FF 
100.0 LWT 
0.00025 FF 

R 5)ffui~~ua~ • BarryBlower • JennFan 
• .......,,.._..., fft:~ Campo Allgre, Tomt CrllllNal, Piao 3, Ofic. 3-0, ~ 

T.ifs. (02) 261.14.50 • 261.52.35 • 261.()9.111-Fax 31.21173, Teter. 298111 FONT A V.C .. 
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EQUIPOS NUEVOS 

INSTITUTO MEDICO DE PREVISION SOCIAL I.M.P.R.E.S. 

1.- COTIZACION NQ 029-92 DE FECHA 11-05-92 

.., -· 

NOTAS: 

EQUIPO MARCA Mc:Quay 
MODELO PEH-063 
CAPAC I DAD 252 T.R. 

- PRECIO EQUIPO 
PRECIO ARRANCADOR 

TOTAL F.O.E<. 

TRANSPORTE y SEGURO APROX. 

TOTAL C.I.F. 

S 69.301,00 
$ 5.452,00 

s 74.753,0() 

S 2.775,00 

$ 77 .528,0(1 

NACIONALlZACION (5¼ + 1¼ B.I.l $ 4. 6~·=, l)(l 
775, (H) 

7.875,00 
8.244,00 

COMISION AGENTE ADUANAL APROX. $ 

REFRIGERANTE HFC-134a C750Lbs.APROXl s 
ARRANQUE Y INSTALACION $ 

TOTAL ARRANCADO $ 99.074,00 

.NOTA 1: LA UNIDAD CENTRIFUGA INCLUYE: VALVULA SOLENO!DE 
DEL ENFRIADOR DE ACEITE Y EL ACEITE SINTETICO. 

NOTA 2: EL ARRANQUE E INSTALACION SD1.AMENTE INCLUYE LA 
MANO DE OBRA. 

NOTA 3: LA COTIZACION ORIGINAL ERA POR UN TOTAL DE U.S. 
s 106,826,00, DEBIDO 'I'.\ QUE EL ARANCEL EN AQUEL 
MOMENT□ ERA DEL 15¼. 

CARACTERISTICAS TECNICAS 

CAPAC I DAD 2:):2 
EVAPORATOR 600 

2 

CONDENSER 750 
2 

194.4 
205 

T.R. 
GPM 
PASS 

.,:,PM 
PASS 
KW 
R.L.A. 

54.0 EWT 
:o.1 FT.PD 

44 LWT 
0.00025 F.F. 

87 .O EWT 96.9 LWT 
16.5 FT.PD 0.00025 F.F. 
0.77c KW/TON 
440/6() VOLT/WZ 

aRrsr~cQu~~ • BarryBlower. JennFan 
@11nir)1)EI,!- _Av. Campo Alegre. Torte Credival, Piso 3, Ofic. 3-0, Ctiacao-Caracas 
• --=---,,;,yllt.,.~bs1.14_50 • 261.52.35 -261.09.61 -Fax 31.2973, Telex: 29861 FONTA v.c. 
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EQUIPOS NUEVOS 

CONGRESO DE LA REPUBLICA 

1.- CDTIZACION NQ 046-91 DE FECHA 15-09-91 

EGlUIPO MARCA 
MODELO 
CAPAC I DAD 

2.- PRECIO EQUIP□ 

McQu.ay 
PEH-087 
540 T .R. 

PRECIO ARRANCADOR 
ARRANQUE DE LA UNIDAD 

TOTAL F.O.B. 

TRES (3) EQUIPOS TOTAL F,D,B. 
TRANSPDRTE Y SEGUR□ APROX. 

TOTAL C.I.F. 

NACIONALIZACION CON EXONERACION 
COMISION AGENTE ADUANAL 
REFRIGERANTE HFC-134a (1005Lbs.C/Ul 
INSTALACION 

$ 127.625,00 
$ 7.500,00 
$ 4.800,(>(, 

$ 140.125 ,oo 

$ 420.525,0<) 
$ 12.125,00 

$ 4.206,00 
Iii 3.505,00 
$ 36 . 900, O(• 
$ 63.077,00 
------------

TOTAL ARRANCADD s 540.338,00 

LA UNIDAD CENTRIFUGA INCLUYE: EVAPORADOR Y CONDENSADDR 
DE.250 PSig, VALVULA SOLENOIDE DEL ENFFUADOR DE ACEITE 
Y ACEITE SlNTETICO. 

CARACTERlSTICAS TECNICAS 

CAPAC I DAD 540 T.R. 
EVAPORATOR 1290 GPM 53 EWT 43 LWT 

2 PASS 17.7 FT.PD 0.00025 

CONDENSER 1585 GPM 82 EWT 91.9 LWT 
2 PASS 20,9 FT .Pt• 0.00025 

378.2 KW 0.70 KW/TON 
540 R.L.A. 460/bO VOLT/WZ 

inusr11McQuay • BarryBlower. JennFan 
CENTkl S£RUIClc:fSL Av. Campo Alegre, Torre Crlldlval. Piao 3, Ofic. 3-0. cnacao-C&racas 

-.:=:,=. .... _.Jd.e 261.14.50 • 211,.s2.35 • 261.09.61 -Fax 31.2973. Telex; 211861 FONTA v.c. 
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REPUESTOS 0'UGINAU!S Y SERVICIOS AUTORIZAOOS CHILLERS-WESTINGHOUSE 

EQUtPOS NUEVOS 

CENTRO MEDICO DOCENTE LA TRINIDAD 

1.- COTIZACION NQ 022-91 DE FECHA 23-07-92 

EQUIPO MARCA 
MODELO 
CAPAC I DAD 

2.- PRECIO EQUIPO 
PRECIO ARRANCADOR 
ACCESORIOS VARIOS 

TOTAL F.O.E<. 

Mc::Quay 
PEH-()87 
5(>5 T .R. 

TRES (3) EQUIPOS TOTAL F.O.B. 
TRANSPORTE Y SEGURO APRQX, 

TOTAL C.!.F, 

REFRlGERANTE HFC-134a (980Lbs.C/Ul 

$ 127 .. 062,00 
$ 7.500,00 
S 5.329,00 

$ 139 . 89 l , 00 

$ 419.673,00 
$ 12.5(H),0() 

LA UNIDAD CENTRIFUGA INCLUYE: EVAPORADOR Y CONDENSADOR 
DE 250 PSI,;i, VALVULA SDLENOIDE DEL ENFRIADOR DE ACEITE 
Y ACEITE SINTETICO. 
ACCESORIOS VARIOS: CPC, PC Y SOFTWARE 

CARACTER!STICAS TECNICAS 

CAPAC I DAD 5t)~, T,R. 
EVAPORATOR 12()() GPM 54.1 EWT 44. () LWT 

8 2 PASS 10 .. 5 FT.PD (l • ()(H)2~, F.F. 

UJ 
0 
0 

CONDENSER 150(.• GPM 85.(i EWT ~4.7 U~T 

z 
;:) 

2 
337. l 
465 

PASS 
KW 
R.L.A. 

13. 1 FT.PD 
0.667 KW/TON 
480/60 VOLT/WZ 

@f~V~1McQuay • BarryBlower. JennFan 
: •- "'--~~!Sl,~~•- Campo Alegre, Torre Cradlval. Plso 3. O!ic. 3-0, Chacao-caracq 

T.;::-lfflt, ~1 U. AA• ?ei .52.3~ • ~1 M A1 .. FAY ~1 ?C,"1') T~•v• ?OA.r.::-1 l:"r\.,IT6 '\If"' 

0. 00(1::5 F.F. 



. . -

( 

A N E X O 3 



111111 g AS o c I AD o S1 lngenieria c. A. 

SelloreJ: 

Adalnl1trac16n de condoalnto •JMPR£s• 

Av. Vtnttuela, El lo1al, Ed. IMPBES 

Caracas. 

Caracas 06, Acosto de l.99t 

Lie. Silvana Trotta 

ln1. Oscar A. sutfl 

Bet erenc 11: Vl1tta de 1n1peccl6n a 101 equJpo1 de Aire Acond1-

c1onado de ••• edlfJcacl6n 

Huy 1etore1 nue1tro1: 

En re!act6n a una v111t1 de 1n1pecc16n re11111da el dla 

03-06-11 en coapaa11 de 101 1n1en1ero1 aecanlcoa Pedro M. Pere1 A. 

(C.J.V. 23.•0TJ 7 Ar1tatro Josi Pinto cc.J.V. 23.t,3J a 101 equt­

po1 de a!re acondtcJonado de tat tdlflclo, cuapllao1 con Jnfor■ar 

a uo,. Jo 111uunte : 

CIJ El Chiller que tunclona en la actualldad preaenta un ruldo 

fuera de lo nor■al; lo que podrla 1er tndlcattvo de una talla a 

corto pl120 del a11ao, e1to 11 a1rava dado que es el 6nlco que se 

encuentra operattvo. 

12) La 1e1unda untdad le encontraba "Abterta• y desar■ada en 

c111 todoa 1u1 ele■ento1 ■acantco1. 

13) Se puao notar una 1ran ox1dac16n Intern• en 11 carca1a 

del Cblller. 

c•J Un lapul1or, dtl 111teaa Jnterno de rec1rcu1ac1cn, eatl 

daAado por ae1111te aeclnico c lfalla de ro11nera11 J 10 que ba­

ce pre1ua1r tallat de ea11nceo J/o oe11aate tnterno del aparato. 



WEIIER I AS O C 1 ADOS, lngenieria C. A. 
161 Se nos 1ntorm6 que ti tntercamblador tenla por lo me 

do~ 121 tubes condenados. 

er 1 

dallaa:a, 

tori ta 

Al no 1u1111nl1trarseno1 el "Libre de Vida• de la un1dad 

no pudlmos determ1nar con mas exactltud la secuencia n11-

de fallal en esa Unldad. 

En baae a lo antertormente de1crlto quere■oa comentar a 

Uds. Josuutente: 

(al Lai unldade1 de rtfri1erac16n de estt tlpo, 10n Blindadas, 

o aea, que estan d11ellada1 para que la at■6sfera exterior no 11,-

1ue a JU interior, ya que la hu■edad atmo.sflrtca al em1111tonarse 

en el refrl1er1ntt altera las caracttrlsticas del ■ lsmo producttn­

do dallos en las ■ 11■11. 

(b) Cuando una untdad de eatt tlpo at abre per mottvoa de & 

ten1m1ento o reparactcn, debtrJ aer por lapses muy cortos de ttem­

po, y 11 cerr1r11 dtberi etectuarse un tratamiento de ellmtna­

ctiin cu numeaad 1ntern1, tal come st nact con •todos• los c0111-

presores de retr11er1cto.n. J::n 1u ciuo, 11 un1aad ha estado abler­

ta por perlodo de tlempo tndeseable, y HO se to1116 ntn1un tJpo de 

prevtston para que el alto lndtce de numedad, re1nante en 11 sala 

de maqu1naa, no cont11111nar1 ti tntertor ael ■ 111110: esto na causaoo 

una OKldacton muy 1rande en ti tntertor del 1par1to. 

(cJ El estaao de oxldact6n lnterna que present• actualmente Ja 

untdad, harla nece11r10 el u10 de un trat11111ento qulmtco muy pro­

fundo, a base de lcido to1f6rlco o equtvalente. 

Id) Dado lo exten10 de 11 oxldact6n: este tratamtento, 

posterior e111111nact6n del Jcldo y ti au~secuente deaecado de 

untdad •Ho• puedtn 1ar1ntlsar el que no queden residues de 

I a 

I a 



IEllER I AS O CI ADOS, l19enieri1 C. A. 
1x100 o de ac1do1 dentro de la unJdad los CUlltl en ■UY poc:os 

Y/0 las YilYUlas de ■esea daAarlan la unldad, 

tor■a trrever1tble. 

101 e11ntrole1 

ce I Dado 

paracH!n de 

el de11a1te 1eneral ob1erwado, al efectuarae una re­

eata unldad babrla que 1ustltu1r ca,1 todoa 101 tie-

■ento1 ro\ator101 de la ■ 11■1, ■ii parte de 101 e1tac1onarto1, ta­

les co■o: • 101 tubo1 condenado1, a11uno1 1oporte1 de eJea y recep­

tlcuJ01 de rollnera1. Lo• repue1to1 para la ■ 11■1 habrla que 

l■portarloa dlrecta■ente del fabrtcante, o de un distrlbuldor 

autor11ado en Hla■ I o R.t. ya que 101 ■ la■os no 1e encuentran 

<11Jpon1111e1 en ti pau, nl tsute en ti ■u■o un representante con 

una ew11tenc1a ■ inl■a de repue1to1. 

Todo Jo que precede nos na llevaoo a las 11cu1ente1 con­

c1u11one1 en relacton a au tqutpo: 

Cll Ro 11 poalble que e■pre1a o per1ona putda carant11ar de 

una tor■a re1pon1able la rtparacl6n del cblller daAado; por 

t1te ■ottvo la relact6n co1t111/Beneftc101 de una reparacJ6n no 

repreaentarl una tnvtr1t6n rentablt para ti •JHPRES•. La repara­

c:un de un equlpo, en tan ■al.11 condlctone1 ■ec1n1ca1, no pa11rl 

de ■ er un paltativo ■o■entlneo co1to10, 1lendo c111 secure que 

1e requertrln de nueva1 reparac10ne1 a ccrto pl.120 ya alto c:01t0. 

(JIJ con11<1era■o1 que ea ■la rentable dar par perdlda esta un1-

d.td, 1 <1e1t1nar ti dlnero qut nabrla que tnwtrtlr en una repara­

ct6n a la IUltltUCl6n ln■edlata de la ··••a per unld.tdtl 11■111-

rt1, o Ciel tlpc reclproca■ente tqu1va1entt1; e1ta1 1Jltl■a1 sen 

••• duraoera1, flclltl de operar y ■anttner y ttenen la taclltdad 

de obtenc16n de la tctattdad de 1ua re,ut1to1 en ti pa11. 



-- • 

~ 

IEIIEI a AS O Cl ADO S1 Jogenieria C. A. 

I II l J La 1u1tttucl6n de la untdad deberl etectuar1e con pre■ura, 

ya que •• que opera actual ■ente requiere ur1ente■ente de un ■ante­

n1 ■ 1ent0 total, para evltar que pueda .autrtr un 01110 ■ayer, y qu, 

toao el edtflcto quea, sin 11re acondlc1onado. 

\ 

llV) La sustltuclin del 111te■1 de entrla■ 1ento ae 11re a acua 

cons1dera■p1 que deberta e1tua1arse con ■ucno aettnlmltnto, al 

blen es citrto que este 111te■a, Cel entr1ad0 con atre), tlene una 

1er1e ae ventaJa.s 10bre el actual, nabrla que estudlar el c01to ae 

101 ca■blos que tnvolucra 1u 1utltucl6n. Estos ca■blos tnvolucra­

rlan tanto la parte ■ecinlca co■o ellctrlca y de la red actual 

extstente. Es lndudable que para el proyecto de un nuevo edlflelo 

1er11 lo ■11 aconseJable, pero en una tdlflcaet6n ter■ inada y fun­

clonal, 101 camblol que acarrearta esta 1u1tttucl6n serlan ■uy 

1rande1, onerosos y trau■.5.tlcos. 

IV} La 1u1tltucl6n de las unidade1 centrltu111 por rec1procan-

te1 taab len d!!ber.i 1er cbJeto lSe un acuc 1010 eatudlo, ya que lnvc 

lucraria caablot en la inatalacJan dentro del cuarto dt ■iquln11, 

tanto a nlveJ ■ectntco co■o elactrlco. 

Sin mas a que nacer reftrenela, y quedando I IUI oroenes para 

cua1qu1er 1c1arator11 al respecto: 

For , 

Wekker a Asoctados, Jn9enter1a c. A. 
I V 
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lli.lJr~l.a /1. 
AIRE ACOND/CIONADO Y RErR1GEl<ACION 

r:araca:=:. 18 de Febre>rc- de 1. 98(• 

Sen~•rcz: l>IRECC!ON GENERAL IJE 

PERSONAL, BJENES Y 

SF.RVIC!OS. 

At.enc i 6 n : l.!.i::._lU.ulfl.~ J;!.e.il.;. 

Huy Seifox· n,teFtro: 

Rt-fj ero la preF-ente a l!'U atenc,i6n pc:,r dos rl!'.zrmes 
que eE<timamos iraves. 

Pr ime>r.i: 

l,,a ne-:-P.sidacl peren1.orio. y urgente de obte>ner l\'.u 
ant.<:">rj::l'lcir,n p1:1ra realiz::ir d"' inm~diat.c la 
1·.,.;-,,; r,;•:· i r-11 (1 f ondo d"° lat 'l'ORRES de ENFRl/1.HlJ~N'l'O 
r.-nr. ~ l f j 11 rl!" tr a tar de obt.Pner una mayor 
,.fic-ienr-ia f'":n las condiciones de condenl!'aci6r. de 
l<.:>F, Chille>r. laz cuali!'s se encuentran en est.ado 
r.-ritico. 

ESTE TRABAJO C\JNS1S1'E EH LO SIGUIENTE: 

b.-

d.-

I•ri!'na.ie de la columna de. arua 

Tra tP.miento quimico con desinc,rustante ( 16<)0 l 

Vaciadc- de columnas. 

Eliminaci6n de sedimentaciones. 

I~:=:eo P~plicarle gue la realizaci6n de estos tra­
l~jn!'< el'< de> car,c-ter ur~ente • inaplazable ya que 
l-"l" condic-ionel'< de or:•eraci6n ac-tm1lE>s de lo:o­
Chiller son extremadame>nt.P forzaciais a1ravanl'io la 
d!'licada l!:.i tuaci6n mecl!iniea <;Uf.' los mi:sm,.:,E. tif.'nen 
y gue el!' de su conocimiE'nto. 

C.,:,mo le indi-.nP ini.:,i1!1ndo fl'!lte in:forme dPe:eari;11mos 
i;:11 aut.orl.zaci6n para pa.rali::-:flr el Si!!<t.ema de Aire 
J\r:c,ndieiorF\ch '!!) rUa ,1nE-v"'s di'! l!I pri\!'sente semana. 
c-•.~n el fin d"' rPali::l!lr estos t.raba,ios EN UNA DE 
LAS TORRES C el !!istema cuent.a con tresl. el Jue­
vel!' 28 del. preeent.e mer. ae haria el tri!'.ta.oiientC' a 
la ses:undl'I TORRE , 1• el Juevee: 7 del i:·r6,:imC' mes 
se le haria a la tercere. de las TORRES. 



AIRE AC0NDtCl0NA00 Y REtR1:;[!?AClON 

P~rn. conc-luirle est!\ ~•rime-re ►·arteo fir. C~pt::"lJe.~ me 
i=·-=rm1 to re:.'•:>:rdarle ':ill£> e:t.as Te>:rr"°"' di!' Enfria­
mient.,"'.! t iPn•?n m~:: d~ i:tuince ahoz- 01.~E'rancio cc-nse­
~~tj v~ne~t-e. v n~ ~r~~ .,~~e~~ri~ d~rellarle el 
~?t~~o n1~c~11i~0 a~ l?~ rni~!n~~ Pinc ~!gnifi··~rl~ 
~~qr• P:~""a~ t.ra.b#!..i?n C("!n a;gu3. v 45!:t.e ) i-:,uid•..:, ~~ni­
~1j r,,~,L.., r. .. .-:-,n !\J re e~ tu1 f·..,rmideb}~ ccirr:<:,s{vc. 

L~ !'"f>~t!!id.; r·e:- ... r-- ::-.c.r~ 1::- t:uel sc-,li.:-it,~- st1 o.te-: . .-1Cr~ 

tr~ta de 10~ ~hiller. 

En rer:1e11te reviFi6ti efet."'t.'d~da e. lc·s: 
nbJ_'lJvim,1~ el r,i~uiente res-u~tado: 

CHII,LF.R N• 1 

!;\ - Fuera de funcicnemientc. 

;_. - ·- El intercAmt"i~.do!~ COOLER tit=-ne mt.\F rle-} 1:~1?~ de 
,rn:o tub,~:!'. rotus lo cuel ,::,h.lig!:I a t,;,ne!"lc 
fuere de funci,mair,ientc. 

CHILl.F.R N• 2 

CHlLLER.N" 3 

a.- rojinetes. SellcF y Empa=aduro !ucra de ~~ngc 
o~•erativ.._--i y con m8.;-:im..-: des:ga~-7'.fl. 

t .. - J>erdida de 40 kilos dt'! F-12 tnensual ( ,;o:;:.t?. 
r·~rt.iida !"-P produce pt:1r s-u hc,tC'n de :!'egur::.dad} 

r - Ferdida d,;o aceite en la homta 

LP-,£ c~t1~e\"uencia~ riP lc,:.r puntos 
an t<"r ic'rinen te son las si(!uien t.es: 

Am.-,en,je nom.inaJ gue dl"b" i;;;;r· de 
Ccn:c:um~• actual: 

45(1 Al'P 
560 AMI 

I>emnnde< que !!SP le puede solicit.er a1 Chiller- en 
e~tas condjcioneE m6ximo 50% de su capacidad. 

AVENIDA IIOMULO GALLEGOS, TOnnE SAMAN, l'ISO 8, OFJC. 84. LOS DOS CAMl!',OS 

TELEFONO: 34. 72.61 • CARACAS. VENEZUELA 
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Sl <j•iJ::")•rAmn~ ,....:dslr ;:i.J rhj)l'!>r un mP.vr,r ri:?nrJi­
nd,:inl.n r:utd rl;: ft,~ Amr~:·n.it' ci. a:::t.r~rw:,s:: jnt.t..lerab)~e 

,·:t•t1,-:-_11?-,..ul=)n!".Pm(l:,ntp r.,1d<?'r.·, l~ P.ntir:~r•?.:·Jp Q\l~ e!:'t.u 

,,,1jdc1-'f 1)1FJCJJ..H!cN'J'I•: PODJ<A SOBREP/ISAH l,OS JX)S MES~:S 
UF: VIDA UT 11,. 

1 j~,1~ l;1 JrA~~d~d 
~8lieitn dP u~t~ri. 
: 1r. H?.rE-l C''.:.'b~t.,•&:>. un;;. 
!18')uinae ~en ~l fin 
flRlcamente ln •r~vrdad -

~::;:-u~rt ·.i ant~?"' i ormPn t.':?. 

l'r~z-identt?- de le. t'omi,:j,~,n 
re~.u1 :i 6n Pr, 1 a S,=,. J a de 

d~ gu~ p11pdan crn~~~Ler 
clel Cl'l.!:C. 

Rltt"-2,,.1 a u0t.~d ~u E1itenci6n a lcs prob] emc,i;-. cl :ce 
,·,ie.Je::, me he referidc. c1.sn el fin de gue se tomen 

medidas 
-::-cnse_cuPncia~ QUE' ~e 
~olaFsar el SiEtema de 
en aparienc-ia esta mu;: 

para e:vi tar las 
ocasionari;;.n en 

Ajre Acondicionadc 
ce,1·canc. 

ea~c de 
lo cual 

L~ de\" .laz gracie.~ antic:-ipaC,a~ PC':' la att,.nci6n ~,1e 
e~tny seg11r0 ha pre~tad~ e •2~e infcrme~ que ~er 
lo dem,~ fo~nJa ~artP rle los $ervi~io~ ~t1e la em­
f:'!'"!".75 t=l la cuc1l re;.•r€'~ento debe pref't,e.rle ~ 
nueElr~ ~cherano Congreso Nacional. 

Atentamente, 

C. Garcia Harifto 

AVENlDA noMUl..O CAl.,l..ECOS, TORRE SAMAN, l'ISO s. OFIC. 84, LOS 1)05 CAMINOS 

TEI..EFONO: 3'L 7' .01 • CARACAS • VENEZUELA 
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AIRE AC::!N0tCl0NA00 Y RffRIGfRACtON 

.,-•· 

Caracas. 18 de Enero de 1.991 

INFORME TECNJCO DEL SISTEMA DE 

AIRE ACONDlCIONADO DEL EDIFICIO 

SEDE DEL CONGRESO 

COMPOSIClON DEL SISTEl:il\ 

a.•·· El l"ir:teme Centred t:-s:ta formedo ,·~•r 3 
ENFRlAV1.1HES CENTRIFUGOS l1/,RCA WE.STINGHC•U.:."-E 

• Mod~lo pe-W-550W los cuale$ tienen u:na 
capacidad "Nominal" de 550 Toneladai; de 
refrig!eraci6n. 

~w• --

b.---Haxima capacidad instalada. 
Evaporador: TC520 - 500 TG•NELA! 1AS 
Condensador: f.B48/4 - 482 T©NELADAS 
Capacidad tolerada: 500 T0NELADAS 

c.- J~s torreE" de enfriamiento para la 
condensaci6n de los CHILLER'S. 

d.- Seic. bombas para la circulaci6n del aiua. 

e.- UNIDAI>ES DE MANEJO DE AIRE 

Cant.Capacidad Deecri.:,ci6n Marca Ho::ielo 
04 U.M.A 

Mezanina. 
P.B y AHH-
Nivel 4 Westinghouse 150-HA 

06 tl.M.A AHR-
N:.vele::: l.::!.3 Westini;:hc'ui;e 23E3DF 

20 U.H.A . 
Niveles dell 
al 20. Edifi- AHH-
cio Tribunales Westinghoui;e 23eGL>F 

AVENIDA RO~!Ul,O CALl,EGOS, Tonn£ SAMAN. PJSO 8, OFIC. 84, LOS DOS CAMINOS 

TELEFONO: 31,n.et • CARACAS• VENEZ.UELA 



AIRE AC0NDtC,0NA00 Y REmtGERACION 

;; 

POSIBILIDADES DR VIDA UTIL 

I ndcpcndientementc del e;,tado 1:;em'lral de .1 os 
cufriadoreo. r-e,;ult.u dificil la obtenci6n de re­
puos Lns "ll u11 idndco d.- ,:,; LP. 1. i po las r.ul'!leu fuc ron 
i rist..a lodur; ha,~c aproxinwdameni.c 1:, a.nos. Adir: in 
n:,J111ente estol'l er•:fr·iador·n3 t.r·l'lbo..ian con freon 12. 
pruduct.o f.:sLc r:rmtom,i, di:flcil d"' ubt..ener y prtml.o 
a rlesapa.reccr del mercado int.ernacional. 

L~:: unidPtd~!!: ezti:n deflr;itivamente ~!"l :::cnC::::>":':1e::: 
d~ ~peraci6n ;,recariaE: 

CHILLER 1.­

CHILLER 2.-

Cl!J LI.ER :'I. -

Los rodami.,ntos principalee d~l 
compresor centrifuge deben ser 
snet.itui<Jos de ur,i;;,;,ncia. su e::tA.do 
actual indica queen cua!quier 
memento e::te se estrangulara 
produci<"ndo una p-sreda per larg~ 
;:,eriodo de tiempo. 

0p~r~nd~ a su m~x:ma c~~~=~~~c. 
puedflb df:"b.ido al '?~!,H!·r:c:. 17,ref"·e .. ·­
tarse un~ av~~~~ !r, (U~! dejari~ el 
::-l~te!'!1a !:jn ·po::·ihilid~d'?~ 1'~·,e,r9-
cional~s. 

(·,""\nJ("'; F--1 ;,11nt-.(; d€: ~igr:ifi caci6n rr,;.:.z :::·e::.e-:.~ant-1::' ha:,~ 

·i\1~ considei·~r ~u~ eat~e ~qul~~~ ~~ ti•~~~ ma~ ~~e 
1~ ~fio~ de vida ~til~ y ~$t~z e~ e~~e ca~o ye he~ 
:!'ido cumplidos. 

AVENIUA IIOMULO GALI.EGOS, TORRE SAMAN, PISO 8. OFIC. 8'i, LOS DOS CAMINOS 

1'ELEFONO: 34. 72. 61 • CARACAS • VENEZUELA 
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AIRE ACONDICIONA;)Q Y Fl:EFRIGERACION 

f'omc; p 1 l'!'!.'lf.\ -!'nt.enderFe f'~!"' la ;;:-eni:ille- 4!XJ:•ljc~,.--i6n 
~.nt~ri 1.Jt' el :ri~t.eme. e~'t-ei. o~·~:·anWo o!'"n c:·.i!'-i;. l:=i.!" 
t':'mJ•erl'!.tura:;; dt.' e:,trade .-Je a.iua y !!';.lida nc nee" 
rroduoen ~1 diferencial sufici~;1~e g~e p~rmi~-~ el 
e11fr·i~rr.i~nt.c d'°" l-""IE' !'~r;:-~nt in~.! de t odes :.r ca-:-:~ 
una de laE unidi1dPs d~ ~anejo de airP del edi~1-
cio. 

• TEMPERATURA DE ENl'RADA: 
TEMPERA'lURA DE SALIDA; 
RANGO DIFERENCIAL: 

5B•F 
52•F 

6*F 

Un ~irtema de a.iua helada trabaja con un delta T 
diferencial de 8 1:1 10" minimc y el gue nc• ocupe 
esta e11 6°F. 

I1e todos e~ conocido el pr~~~ri~ P in~•iur~ ~~1mi­

ni~tro de a~llA en ~aracas. y g~~ e~~o ~e •x~li1ye 
al Soh~.r~n\' Cong:--~:tc Nscieinel. Loe. e,;.uiF":'!! 
inE".tt?il ados de;'.'ende,n de i1n $Utr.i1i.i ~t !"'O d'? af;ue se­
gurc en caeo crintrar.io el sistema no :i::-,uede ser 
c,perado. 

NO CRERMOS NECRSA}UO PROFUNDI7.JIR HAS LAS OPINIONRS 
'l'ECNlCAS QIIF. lNDIGAN CLh.RAHEN'.l'E LA CONVl::NlENClA DE 
QUE ESTAS UNlDAl.)ES SEAN H.EEMPLAZADAS. 

fi.n:v~11~• 1~ Cl\]:•e-.::-jd~d int":icadc. en ':1 pun·:..: "l'i." e: d•; 
~-\~(• Tin.JELA]rA.:~ es;t.e. cifra e~ Un!,:-esrte:-:.-:-.E" nc:r..:.nal 
dado gue ~ztc re~ultedo Fe basa en la c=mbina~ij~ 
CC>HF'P..ESOF!_-CONDFNSAl!OR - EVAPCJP.!;L":'R 

Esta combinaci6n se refleja en el puntc ··E·· y el 
re:sul tado es de 50() TONELP1DAS. 

La inst.c'l.!.acion fue rei;lizada para la opera:::j6n 
EimultRn~a de dos chiller"s gurdando el tercer~ en 
espera haciendose elt.1crnar lo!' enfriador'!!!s .en 
forma tal <;ue su ~riodo util Eea IJniforme. 
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ALFONSO QUIROGA F. 
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Seiiores 
CENTRO MEDICO DOCENTE LA TRINIDAD 
Presente 

At\. Ing. Gaston Ver~. 

ASUNTO ESTADO OE LOS EQUIPOS DE REFRIGERACION CENTRAL 

De Eeuerdo con su solicitud, tengo a bien someter e su c:onsiderac16n m1 opinion sobre 
el estaoo de los equipos de refri~racion central instalados en los edific1os Umdad Sant~ 
Ines I ( 115 TR) y Manuel A. Pulioo Mendez ( 340 TR) 

Los doS eQu1pos son de merca Westinghouse, con compresores tipo centrifuges, 
disei\aoos para ooerer con refrii;-erante CFC-12. 

UNIOAD SANTA INES I 

El eauioo instalfldO en la unidae Santa Ines I fue puesto en operaci6n en el aiio 1975 v 
he venido trabaJenoo a un regimen de carge parcial de un orD!n promedio del 90i ac 
su capacidad Le historia del eouipo oesd'e su instalacion haste el presente. es indicative 
de un baJo mvel de fella, solo ha reauirioo une intervencion mavor ocasionatla por une 
fuga de aceite. El resto de las repareciones efectuadas han consistloo basicamente en 
reparaciones menores del sistema electrioo de potencia v del sistema de control. El 
resto de las OPeraciones efectuims hen consistido basicemente en Jevm oeri6dtcos 
del sistema de tubos del condenmlr debido II incrustaciones por beja cellda:! del egua 
de condensacton. 

El estlllo generel del eauipo es bueno v oon una OPerlk:ion de renovacion (overhaul). 
innecesar1e en este momento, se le Pl.l!D extender 111 v1aa por el menos un perioo:i de 

Io e 15 lllios tr:liciOtlllles. Sin ember~. sere necesario tamer elgunas medioas 
inmediates indispenS11bles para mejorar le calidl!d de le condensaci6n y por ende el 
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deposicion de incrustecion de tipo ceicica 

3 -Re-actuelizer la totelidad de la red de agua hela:la actualizanoo el 
sistema de control y efectuanoo un belanceo general 

4.-Meiorar los sistemas de f11tracion de eire, mejorar el sistema extraccion de 
aire y realizar un balanceo general de tCYlJ el Sistema 

Atentamete 

-:::::::;:---
1 ng Alfonso Qu1re;ga 




