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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.

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

Dr. Omar El-Arini

Chief Officer

Interim Multilateral Fund
for the Implementation of the
Montreal Protocol

Montreal, Canada
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REFPURLICA DE VENEZUELA Minisisrio €8l Ambianis
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MINISTERIO DE RELACIONES EXTERIORES Naturains Renovablug

Grupo Interministerial Ad-hec para la Aplicacién del Protocolo de Mentreal

Caracas, 2 de setiembre de 1892
ﬁgreéiédSASr. El-Arini:

Tengo el agrade de dirigirme a usted en la oportunidad de
remitirle el provecto denominado "Sustitucidn de CFC por HFC-134a
come refrigerante en @quipos de aire acondicionade central', a
los flnes de su revisidn por la Secretaria a su cargo vy por &l
Banco Mundial vy su consideracidn por el Comité& Ejecutivo del
Fondo ﬂultlLaterai para la Apl¢cqc1ua del Protooolo de Montreal
en su reunidn de octubre proximo.

Le informo igualmente que he solicitado con antelacidn al Banco
Mundial que proceda a la evaluacidn técnica y firanciera del
proyecto v a la formulacidn de las recomendaciones respectivas.

P =

El Grupo Interministerial Ad-hoc para la Aplicacién del Protocolo
de Montreal en Venezuela ha revisado el proyvecto desde el punto
de vista de su eligibilidad y de los ostos adicionales,
encontrande gque el misno qallrlcaria para financiamiento del
Fondo Multilateral, a partir de 1o c¢ual ha preparade la
presentacidbn. Sin embargo, llamo su atencidn sobre el hecho de
que, para la determinacidn de los costos adicionales
correspondientes a los eguipos nuevos, s0lo se pude contar con
los  precios de eguipos de referencia ccotizados a los
solicitantes, no siéndole posible 2l Grupo obtener una lista
general de precios de equipos basados en CFC y HCFC ex'stantns ern
el mercado, entre los cuales seleccicnar para la comparacidn los
de caracteristicas mis similares a los equipos nuevos basados en
HFC-134a. <

En vista de lo anterior, es probable que la evaluacidn del Banco
Mundial impligue algunas modificacicones en las cifras incluldas
en la presentacidn gue le remito.

Mucho le agraéec&ria. disponiga lc conducente a fin de que el
proyectes en referencia, con los anexos respectives v las
recomendaciones a ser consignadas per el Banco Mundial y por la
Secretaria a su cargo, sean presentados al Comité Ejecutivo del




Fonde Multilateral en la oportunidad senalada.

Reiterandole las seguridades de mi mayor consideracidn, quedo de
usted,

atentamente,
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Eduardo’ Lopez

Representante de Venezuela en el
Comitée Ejecutiveo del Fondo Multilateral
para la Aplicacidon del Protocole de Montreal

Al Senor Doctor

Omar El-Arini

Jefe de la Secretariaz del

Fondo Multilateral para la
Aplicacidn del Protocolo de Montreal
Montreal, Canadi



COUNTRY VENEZUELA

SECTOR Refrigeration and air conditioning (Central air
conditioning)

CONSUMPTION IN THIS SECTOR 2,759.9 MT of CFC-12 (Year 1991)

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

DURATION OF PROJECT 18 months from the date of approval

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

PROPOSED BUDGET US$ 1,539,932 (Incremental Cost)

USS 2,145,176 (Total Cost)
IMPLEMENTING AGENCY World Bank

NATIONAL COORDINATING
AGENCY Fundacién Fondo Venezolano para la Proteccion de
la Capa de Ozono - 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 HF(C-134a, and five feasibility studies for retrofitting and replacement of



equipment based on controlled substances.
PROJECT NAME

1. 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 vear, 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 equali 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.

i, 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.



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 Venezpela 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-134a meets these conditions and 18, 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 FONDQZON(Q, jointly developed
with producers and users of QDSs, a programme that contemplates, among other things, the
instaliation 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
$eC1or.

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 S A. - 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 199§, 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:

i 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. Controiling leakage and wastage is technically and financially feasibie 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-



hoc Interministerial 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 refrofitting and replacement of equipment is a method of definitive elimination of ODSs
and of phasing-out their consumption at short and mediom 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
Interministerial 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 HEC-134a based equipment instead
of financing the manufacturers or buyers of vehicles. With regard to retroftiting of the existing
number of vehicles, the Group has considered preferable o 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



zero ozone depleting potential (ODP).

16. For CFC-12 based units, the other 25% (approximate) of the existing equipment, if is
planned, in addition 10 the control of leakage and wastage, to retrofit to HFC-1344 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 Interministerial Group has opted for a recommendation to
replace by HFC-134a based equipment whenever it is more advantageous as compared with
other zero OQDP 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 10 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
Interministerial Group and FONDOZONQ 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-134a based equipment in new buildings.

iv. Technical and financial feasibilify 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



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 Prevencidn Social del Médico (IMPRES). This is a not-for-profit foundation of
the medical profession, created under the Law for Medical Practice. In their head office
building, sitnated 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 PE0Q79 PEA239 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 Médico 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



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 three 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 Interministerial 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,
PEHO87K 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, Hospitalizacién y Servicios, C.A. 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 PFO50 PF4007 units, which can be
retrofitted to HFC-134a at a reasonable cost and the useful life of which can be extended
considerably. The Arias Clinic is prepared to proceed to the retrofitting if the incremental costs
are covered by support from the Multilateral Fund.

29. Instituto Venezolano de los Seguros Sociales (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 PEWS550W 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 three units and replacement by new equipment of similar capacity. The Congress has



analyzed various options, including one based on an HFC-134a system. Afier consultation with
the Ad-hoc Interministeriai Group, the Congress resolved to favour this option, becanse 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 PEHO87, with a CC of 540 tons each, operating on
HFC-134a. The Ad-hoc Interministerial Group has given prominence to this subproject,
particularly because of the impact that the exampile 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 Interministerial Group has been exploring the possibility of incorporating other
institutions into the programme. So far, discussions have been initiated with the Fundacidn para
el Mantenimiento de la Infraestructura Médico-Asistencial para la Salud Piblica (FIMA), a not-
for-profit state agency which is a branch 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 cenfral 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-khoc 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 Venezue¢la and its short term objective is to freeze the existing
controlled substances based equipment and to begin the reduction process. Its successful
implementation would stimuilate substituting in other institutions and companies, which is
expecied to favour an increase in and diversification of the supply, both for retrofitting and for
new equipment operating without ODSs. The Ad-khoc Interministerial Group has been informed
by other manufacturers such as York, Trane and Carrier about the development of alteratives
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 controiled substances. This, in tum,



would increase the long range fotal 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 terrn 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 of CFC-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 first 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 USS$ 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 instatlation 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 EXPECTED 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 operaie 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 retrofitied. 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 2010 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 well as the diversification of the such equipment in the
local market. 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 iz 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, o reduce to a minimum the production and consumption of CFC-12 for central air
conditicning 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:

ftem uanti Total Cost Est. Incremental Cost Est.

New equipment 7 units 986,816 381,572

Retrofit 27 units 1.128,360 1,128,360
Subtotal 34 units 2,115,176 1,509,932

Feasibility

studies 5 units 30,000 30,000
Total 2,145,176 1,539,932

42. To estimate the incremental 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 1o be undertaken outside Caracas. The cost of the HFC-134a for the
retrofitted equiprent 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 information was exiracted from quotes presented to the
owners of the equipment by various distributors, as the Ad-Aoc 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 CF(C, 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 fnterministerial Growp 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 guotes 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 i 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 1 of
Article 5 of the Montreal Protocol.

49, For the financial agency function the Interministerial 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 Baok, with the agreement of
FONDOZONO.

TECHNICAL EVALUATION

52. Copies of the technical evaluations camied out by Wekker & Asociados, Ingenierfa C A, for
the IMPRES, by MIRCA C A, for the National Congress, by Alfonze Quiroga, Consultor for the
Centro Médico Docente la Trinidad and by Arista Ceniri Servicios CA., for the IVSS and
Clinica Atias are attached,

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



NEW EQUIPMENT

INSTITUTION TRADE MARK QUANTITY TYPE OF UNIT PRICE TRADE MARK UNIT PRICE INCREMENTAL TOTAL
AND MODEL PRICE NEW AND MODEL REFERENCED UNIT COST INCREMENTAL

NEW EQUIPMENT EQUIPMENT REFERENCED EQUIPMENT COST

EQUIPMENT
IMPRES Metuay PEHO63K 1 CIF La 77.528 | Trape RTHA-30D 62.240 15.288 15.288
Guaira

CONGRESOQ McQuay PEHORY 3 FOB Miami 152.425 | Carrier 19DK78 80.334 62.081 186.273
CMDLT McQuay PEHOSTK 3 FOB Miami 150.671 | Carrier 19DK78 90,334 60.337 180.011
TOTAL 7 140,974 86.321 54.510 381.572




RECONVERSIONS

INSTITUTION | TRADE MARK | QUANTITY | UNIT PRICE | UNIT PRICE VALUE OF UNIT TOTAL

AND MODEL PARTS & LABOUR {2} CFC-12 COST COST
PIECES (1} RECOVERED () (%

IMPRES Westinghouse 1 48.075 14.382 1.218 61,239 61.239
PEG7SPE4239

CMDLT Westinghouse 1 33.339 8.769 1.296 40.812 40,812
PE320PE3602
Westinghouse 1 19.969 8.769 2n 28.461 28.461
PFOS0CS1218

ATIAS Westinghouse 3 25.122 14.382 244 39.260 117.780
PEOSOPEAD0T

IvVss Westinghouse 21 32.321 10.373 786 41.908 880,068
PE20PE3642

TOTAL 27 31.685 10.848 745 41.791 1,128.350
(N Price CIF La Guaira plus commission of custom broker and transport to the addressee.

{2) It was considered exchange rate 68 Bs. per | USS,
3 Caleulated at 80% of its market value,
4 Same az wcremental cost.
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REPUESTOS ORIGINALES Y SERVICIOS AUTORRZADOS CHILLERS-WESTINGHOUSE

INSTITUTO MEDICO DE PREVISION SOCIAL 1.M.P.R.E.B
C-0326-%2

CONVERSION DE EQUIPD MARCA WESTINHOUSE PE 07% PEAZT

COMPONENETES INTERNDS DEL COMPRESOR

DESCRIPCION CANT P.U F.T
REAR PINICON BEARING i 04,00 T0s 00
THRUET PUMP SEAL 1 197, 00 167,00
THURKET PLATE 1 7&5,060 T&S 00
HIBH SPEED SHAFT BEARING 1 214,00 214,00
SHIM 1 43,00 AT, 0O
FRONT PINION BEARING 1 179,00 178,00
SEAL 1 4G, 00 4¢ , OG0
"pr RING KIT, HM.S.A i 30,00 =0, O
“gY RING KIT, & Z73 2 44,00 g& , 00
"o RING KIT, # 276 1 61,00 el ,00
WHEEL EYE BEAL 1 264,00 Teg O
o' RING, KIT, I.5.V. 1 280,00 2EO,00
VICTAULIC BASKET &“ 2 136,00 L7200
GASKET SEAL 1 & D0 4,00
MOTOR COVER “0” RING # I91-E 1 45,00 43,00
LOW SPEED SHAFT SEAL 1 346,00 The QO
BEARING, LOW SPEED MOTOR END 1 88,00 BET, 00
“O"RING # 0446-E 4 2,10 B,480
BASKET i 0,70 0,70
BEARING, LDW SPEEL BGEAR END 1 880,00 BB, OO0
THRUBT : 1 845,00 ®E% QOO
O RING PLUG .BE = 21,00 a4z Oh
"m¢ RING KIT MOTOR/BEAR HOUEING b 205,00 200,00
SPIROL PIN KIT i 1848, O 1kB&, 00
BASKEET VICTAULIC &7 by 150,00 2E0 00
GREEET 2 4,00 8,00
FILTER BIL 1 284,00 244,00
0" RING # ZA0-F 1 Z,580 3,580
SuUE TOTAL U.S. % £.391,20

UNICOS con el Refrigerante del FUTURO: HFC-134a

@ gms%McQuay » BarryBlower « JennFan
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REPUESTOS QRIGINALES ¥ SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

LOW SPEED GEAR 1 EB.2346,00 E.5a500
FINION BEAR 1 B5LAOE, 00 B A0S,
oIL 20 B2 00 1. &40, G0
MEC—1 3243 &70 15,28 g.214,2w
CONDENSER TURES Pl e BG,&D  14,428,04
TOTAL U.8., 8 44,927 ,44
TOTAL F.O.B. MIAMI U.E.% 44,527,448
TRANEFORTE, BEIURC &PRDY. 1,&79,00
@ TOTAL C.1.F. LA BUAIRE U.E. % 44,606,844
% NACIONALIZACION:
& COMPONENETES
. INTERNQS &.3%R1,20
o] LOW SPEED BEAR,
x PINION GEAR 14 ,284,00
:) _________
o 20,645 ,2C ARANCEL 10% 2.0&48,80
- OiL 1.640,00 ARANCEL Z20Y TEE 00
'8 CONDENEER TUBES 14,428,048 ARANCEL 18% Z.led 30
EUE TOTalL NACIONALIZIACICON 4,884,702
B&BE IMPONIBLE @ % T&TL1T
TOTaL NaCIONALIZACION 4,%52Z,8%
COMISION ABENTE ADUANAL
TRANSPORTE, ETC APROX. 1.468,050
TOTAL ALMACEN CARACAE U.Z. 2 2.%98,81
ManNg DE OBRA 14.3B2,00

TOTAL EQUIPD ARRANCADO U.E. % &7 .380,81

- e e e e
mom=mmmET S

CARACTERISTICAS TECNICAS

UNICOS con el Refrigarante del

EQUIPO USANDDO CFC-1Z2 (1100 LES}
CAPACIDARD Z04 T.H.
EVAPORATOR B1li EPM 550 EWT 44 LWT
2 Pags 11.& FT.PD 0, 000sS FLUF.
CONDENSER SOs [5FM groe EWT o= LWY
= PAEL 2E.4 FT.FD 0,001 FLF.,
Z5E 8T G.B29 EW/TON

T4 R.L.&A. 40/ 60 VOLT/HI

[ e

F anisie McQuay . BarryBlower « JennFan
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REPUESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS-WESTINGROUSE

EQUIPO USANDD HFC 134 8 (470 LES)

NOTAE:

NOT& 1:

NOTA 2@

NETA T

NOTA 43

UNICOS con el Refrigerante del FUTUR O: HFC-134a

CapaCIDAD I04 T.R.
EVAPDRATDR g1l EPM 55.0 EWT 84 LWT
2 PASS 11.6 FT.PD Q,00028 FLOF,
CONDENSER O EPM BE.0O EWT S5 LWT
2 PASS 19.6 FT.FD 0.O007S F.uF,
255.8 KW Q.B841 EW/TON

=80 R.L.A, &80/&60 VOLT/HE

LA VIDa UTIL PROBABLE DE LA UNIDAD
USANDD CFC-12 SBERIA DE O AROS.

LA VIDA UTIL DE LA UNIDAD DESPUES
DE LA RECORVERSION AL HFC-134z SERIA
DE Z¢ ANDS APRDX.

EL PRECID ACTUAL DE UN EQUIPD NUEVD
DE CARACTERISTICAE BIMILARES USANDO
MFC-1%4z ESTARIA POR EL ORDEN DE
F.O.B. MIAMI U,.E.%. 95,000,000 SIN EL
REFRIGERANTE

EL COSTO ACTUAL DEL REFRIGERANTE
CFC-12 EE DE Bs. 90,00 POR LIERA

aRizia
@gigg';?g‘ggQuay » BarryBlower « JennFan
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REPUESTOS ORIGINALES ¥ SERVICIOS AUTQORIZADOS CHILLERS-WESTINGHOUSE

LOW EPEED GEAR 1 B.B24,00 g.824& 00
PINION BEAR i 5.408,00 5,408 00
DIL 20 2,00 1.840,00
HFC 1348 Toe 12,26 S, 158,00
TOTAL U.E. 3 I1.480,30
TOTAL F.O.E., mIAaMI U.S5.3 T1.480,20
TRANSPORTE, SEGURDO APROX. Red 00
TOTAL C.I.F, LA BURIRA o, 444 20
g NADIONALIZACION:
) COMPONENETES
i INTERNDS &.291,00
< LOW SPEED BEAR,
& PINIDN BEAR 14,287,000
g 20.&75,20 ARANLCEL 104 2.064, 00
- oIl 1.640,00 ARANCEL Z0% I8, 00
E SUE TOTAL NACICNALIZACION oLaeRT,BL
BASE IMPONIRLE 1 %4 o BE
TOTAL NACIDNALIZACION U.5. @ 2ebl1D,IT
COMISION AGENTE ADURNAL
TRANSPORTE, ETC APROX. B98O

TOTAL ALMACEN CARACAS U.S. ¢  I5.754,%7
MAND DE OERA B .77, 00

e s - """ — -

TOTAL EQUIPC ARRANCADD U.8. 8 44,724,070

UNICOS con e Refrigerante del

ARIST
Fggﬁﬁﬁ?ﬁfﬂua « BarryBlower « JennFan
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REPUESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

CENTRO MEDICO DOCENTE LA TRINIDAD
C-03B-92

CONVERSIDN DE EQUIPOS MARCA WESTINHOUSE PE Z20 PE S602

COMPONENETES INTERNOS DEL COMPRESOR

DESCRIPCION CANT P.U P.T
REAR PINION EBEEARING 1 T04,00 204,00
THRUST PUMP SEAL 1 197,00 187,00
THRUST PLATE 1 745,00 765,00
HIGH SPEED SHAFT EREARING 1 214,00 214,00
SHIM , 1 43,00 4T, 00
~ FRONT PINION BEARING 1 179,00 179,00
SEAL 1 40,00 40,00
“O"RING KIT H.S.A. i 0,00 30,00
"O"RING # 270 = 44,00 88,00
"O"RING ®# 276 1 €1,30 61,30
WHEL EYE SEAL 1 264,00 264,00
"O“RING KIT, 1.G.V. 1 280, 00 280,00
VICTAULIC GASKET DE 8" 1 136,00 272,00
GASKET SEAL 1 4,00 4,00
MOTOR COVER "O"RING # I91-B 1 43,00 2,00
LOW SFEED SHAFT SEAL 1 244,00 S&E O
BEARING, LDW SPEED MOTOR END 1 882,00 BES, 00
“O"RING # O4&-H 4 2,10 B,40
BASKET 1 0.70 0,70
BEARING, LOW SPEED GEAR END 1 BBQ, 00 gBO, 00
THRUET 1 S45,00 535,00
"O"RING PLUG . BB 2 21,00 4%, OC
“"O"RING KIT MOTOR/GEAR HOUSING 1 203,00 203,00
SFIROL PIN KIT 1 184,00 164,00
GASKET VICTAULIC &" i 130,00 260,00
BASKET 2 4,00 g,00
FILTER QOIL 1 244,00 244,00
"O" RING # Z240-R 1 Z,90 3,50
SUE TOTAL U.E. = &.391,20

UNICOS con el Refrigerante del .. UTURO: HFC-134a

Apisia
E_ SRR McQuay - BarryBlower « JennFan
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%YL Av. Campo Alegre, Torre Credival, Piso 3, Ofic. 3-D, Chacao-Caracas
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REPUESTOS ORIGINALES Y SERVICIOS AUTDRIZADOS CHILLERS-WESTINGHOUSE !
CARACTERIETICAE TECNICAS
EQUIPD UBANDO CFC-12 (1170 LES?

CAPACIDAD 12 TONS

EVAPDRATOR 74B8.B GPM 54,0 EWT 44 .0 LWT
2 PASS 7.2 FT PD 0,00080 FF
CONDENSER 22,0 BPHM B5.0 EWT 5.2 LWT
2 FASS 2.8 F,.T.P.D. Q. 00050 F.F.
D8R40 KW 0.821 KW/TON
>4z RLA 420/60  VOLT/HZ

EQUIPO USANDO HFC 124 a (730 LEBE)

CAPAZIDAD 12 TONS

EVAPORATOR 74E.B GPM 34.0  EWT A4.0 LWT
2 PASE &.6 FT PD Q. 00025 FF
CONDENSER 220 GPM B5,0 EWT 23.1 LWT
sy PAES 1.2 F.T.P.D. Q.003ZR F.F.
256.2 W GL.B21 EW/TON
RT3 RLA ABG/A&0 VOLT/HZ
NOTAS:

NOT~ 13 LA VIDA UTIL PROBABLE DE LA UNIDAD
USANDO CFC~12 SERIA DE B ANDS.

NOTA Z: LA VIDA UTIL DE LA UNIDAD DEBPUEES
DE L& RECORVERSION AL HFC~1J4a BERIA
DE 2G ARDS APRUOX.

EL PRECIO ACTUAL DE UN EQUIPD NUEVD
DE CARACTERIBTICAE SIMILARES USANDO
HFC-134a ESTARIA POR EL ORDEN DE
F.O.B. MIiaml U.8.%. R5.000,00 8IN EL
REFRIGERANTE >

NOTA

L4

NOTA 4: EL  LCOSTO ACTUAL DEL REFRIGERANTE
CFC~12 EE DE Bg. %0,00 POR LIBRA

UNICOS con el Refrigerante del FUTURO: HFC-134a

P e
«...,.g ER y K!QS Qez Av. Campo Alegre. Torre Credivai, Piso 3, Ofic. 3-D, Chacao-Caracas

T e e
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FE%% McQuay . BarryBlower « JennFan
[ e |




ARISTA
CENTRI
SER UKIOS 4. &wder-@ammi

REPUESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

CENTRO MEDICO DOCENTE LA TRINIDAD
C-038-92

CONVERSION DE EQUIFDE MARCA WEESTINMUUSE PE 050 (8121

COMPONENETES INTERNOS DEL COMPRESOR

CESCRIPCION CANT P.U P.T
HOHRING 4 1 .80 T s
"OURING KIT INLET ASSY 1 74,00 T4, 00

o "OYRING 1 =, 80 oL BG

3 THRUET PLATE 1 276,00 2TE 00

il BOLT i 1,30 1,50

o EEARING PINION REAR 1 417,00 a17, 00

£ BEEARING FRONT HIGH SPEED 1 THT 00 TSI, 00

. THRUST DISC i ¢, 00 S0, GO

6 SMAFT SEAL, LOW SPEED 1 2BCLOG 260,00

T EEARING, LOW SPEED 2 157,00 94,00

o THRUST PLATE 1 152,00 52,00

b BOLT 7716 = 3,00 A

- EEAL M.E.S. 1 &2,00 2.0

ik BOLT IMPELLER 1 43,00 AT, 00

5 WHEEL EYE SEAL 1 20& , 00 20& , D0

3 "OURING KIT FOR ABOVE ASSY 1 121,00 131,00
MIST ELIMINATOR 1 488,00 ABE U0

£ “OYRING NOILE 2 2, E0 5, &0

g VICTAULIC GASKET 4" 2 71,00 147,00

] VICTAULIC GASKET 2 1/2° 1 52,00 82, 00

f BASKET OIL FILTER 1 1,30 1,30

3 UIL FILTER 1 164,00 164,00

14 BABKET OIL FILTER COVER 1 2,20 2,20

- GASKET VENTURY AGSY 1 & 00 a, o0

® “OURING GIL PISTON 1 z 50 T80

§ SUB TOTAL U.S. s 3.251.,%

0 LOW SPEED BEAR 1 6.773,00  &,77I,00

Q PINION GEAR 1 4.095,00  4,09%,00

Q oIL 5 B2, 00 410,00

z HFC-13Z4a &0 12,26 4.413,60

= TOTAL U.S. s 18,943,850

TOTAL F.O.E. MIAMI U.S.$ 18.943,50
TRANSFORTE, SEBURD APROX. 230,00
TOTAL C.I.F. LA BUAIRA U.E. & 19,582,540

CENTRI ————
SERUK!OSW Av. Campo Ategre, Torre Credival. Piso 3. Ofic. 3-D, Chacac-Caraces
SELITENE ISR 01.14.50 - 261.52.35 - 251.09.67 -Fax 31, #573, Telex: 29881 FONTA V.C.
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REPUESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

NACIDNALIZACION:

COMPONENETES
INTERNCS

LOW SPEED GEAR,
PINIDN BEAR

Z.251,%0

10.,8568,00

14,119,990 ARANCEL 10% 1,412,000
oI1L 410,00 ARANCEL 20% g2, 00
SUR TOTAL NACIONALIZACION 1.45%4 ,00
o BASE IMPONIBLE 1 % 145,30
- TOTAL NACIONALIZIACION 1.635%,30
3 COMISION ABENTE ADUANAL
% TRANSPORTE, ETC APROX. 505,00
5 TOTAL ALMACEN CARACAS U.S. # 21,607 BD
a MAND DE OBRA 8.770,00
2 TOTAL EQUIPD ARRANCADD U.S. $  I0.377,BC
33§ B8 -5 1
D
L CARACTERISTICAS TECNICAS
B
v EQUIPD USANDO CFC-12 (2530 LBE)
@
€ CAPACIDAD 120 TDNS
o EVAFORATOR 290G BFM 54.0 EWT 44,0 LWT
A T PASE 5.8 FT PD 0.0002% FF
3 CONDENSER 340 BFM BS.0  EWT o5, 0 LKT
g 2  PASS 5.9 FT PD 0.0002% FF
108.2 KW 0,901 KW/TUN
s 152 RLA 480/60 VOLT/MZ
£ EQUIPD USANDD HFC 134 a2 (360 LES?
[
0 CAFACIDAD 120 TONE )
o EVAPORATOR 290 GPM 54,0 EWT 44,1 LWT
0 2 PASS 5.8 FT PD 0,.00028 FF
bl a0 GPM BE.O  EWT 94.9 LWT
2 =  PASS 5.9 FT PD 0.00025 FF
- 110,00 KW 0.91& KW/TON
154.5 RLA 480 /&0 VOLT/HZ

0

A Y

(E
SE

NTRI

oy

T L Ty oy e

arista McQuay  BarryBlower « JennFan
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REPUESTOS ORIGINALES ¥ SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

NOTAS:

NOT& 1: LA VIDA UTIL PROBAELE DE LA UNIDAD
USANDD CFC-12 SERIA DE T ANOE.

NOTS 23 LA VIDA UTIL DE LA UNIDAD DESPUES
DE LA RECORVERSION AL HFC~1343 SERIA
DE 2¢ AMDE APRDX.

o NOTS& T: EL PRECID ACTUAL DE UN EQUIPT  NUEVD
& DE CARACTERISTICAS SIMILARES USANLO
g HEC-1Tds ESTARIA& POB EL CRDENM  DE
L B OB, MIAMI U.S.%. 20,000,000 SIN EL
RECRIGERANTE

© NOT& 4: EL CDSTD ACTUAL DEL  REFRISERANTE
g CEC-1~ ES DE Bs. 90,00 POR LIBRA

-

-

%

UNICOS con el Refrigerante del

@"fﬁsﬁMcQuay « BarryBlower « JennFan
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REPUESTOS ORIGINALES ¥ BERVIGIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

UNICOS con el Refrigerante del FUTUR O: HFC-134a

G

CONVERSION DE EQUIPOS MARCA WESTINHOUSE PE O30

CLINICA ATIAS

C~06T~92

COMPONENETES INTERNDS DEL COMPRESOR

DESCRIPCIDN

TOYRING

*OURING EIT INLET AESY
HG”RING

THRULET PLATE

BOLT

BEARING FINION REAR
BEARING FRONT HIGH SPEED
THRUET DISC

SHa4FT SEAL, LOW SPEED
BEARING, LDW SPEED
THRLUET FLATE

BOLT 7718

SEAL H.E.8.

BOLT IMPELLER

WHEEL EYE SEAL

"OURING KIT FOR ARQOVE ABEY

MIST ELIMINATOR

"OUYRING NOZLE

VICTAULIC GASKET 4~
VICTAULIC GASKET 2 1/2°
BASKET OIL FILTER

OIL FILTER

GASKET DIL FILTER COVER
BABEET VENTURY ALEY
“O"RING OIL PISTON

sUE TOTaL U,

ARISTA
CENTRI
SERW(IO

CANT

r—*u-'t—&MH!-‘IJI'-JHMHQ—&W[,JH[\)MHHMMHMMh

BPE&AOQT
F.U F.T
1,80 TS 20
74,00 74,00
2,80 Z.BC
279,00 275,00
1,30 1,36
417,00 417,00
282,00 252,00
Q0,00 RO, 00
2B¢, 00 285,00
197,00 94,00
152,00 188,00
o i 00
62,00 &5, G0
47,00 SO0
20é, 00 20&, 00
121,00 121,00
488,00 488,00
Z.B0 8,60
71,00 147,030
52,00 52,00
1,80 1,30
1464 ,00 1&4, i
2,290 2,20
4., 00 4,0
3,50 :,ﬁu

McQuay - BarryBlower « JennFan
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RISTA
CENTRI
RU IKIOS (.ll. _ Snyderveenemi

e ey

( REFUESTOS ORIGINALES ¥ SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

LOW SPEED GEAR 1 &£.773,00 &.77I,00
PINION BEAR 1 4,095 00  4.09%,00
oIl g B2, 00 410,00
HEC 134z %15 12,26  T.861,90
CONDENSER TUBE 112 45,00 5.040,00
TOTAL ' 22.421,80
TOTAL F.0.B. MIAMI U.S.% 23,431 @0
TRANSFORTE, SEBURD APRDX. L0, OO
° TOTAL C.1.F. LA GUAIRA U.S. s 24,391,980
g w#:zxz:::
h
2 NACIONALIZACION:
I
. COMPONENETES
o INTERNOS 3.251,%0
K LOW SPEED GEAR,
2 FINION GEAR 10.8468,00
b 14.119,50 ARANCEL 10% 1.312,00
\ L oIL 410,00 ARANCEL 20% 2,00
% CONDENSER TUEE 5. 040,00 ARANCEL 1%% TEL G
‘g MMMMMMMM
o SUE TOTAL NACIONALIZACION 225G, 00
§ BASE IMPONIELE 1 % 243,50
g TOTAL NACIONALIZACION 2,493 .50
T COMIEION AGENTE ADUANAL
8 TRANSPORTE, ETC APROX. TECD G0
5 TOTAL ALMACEN CARACAS U.S. $ 7. 518 T
M&ND DE DERA 14,381,357
§ TOTAL EQUIPO ARRANCADD U.S. &  £1.997,s0
g ~0TAL TRES (3) EQUIPGE CEOSG CONVERTIDOE U.S.% 125.991.80
0 CARACTERISTICAS TECNICAS
2
5 EQUIPD USANDO CFC-12 (220 LES)

CARPALIDAD 100 TONE

EVAPORATOR 277 city! 53.7 EWT 4% .0 LWT
Z  FABES 5.2 FT PD Q.0002% FF

CONDENSER 2eT EPM BE.0  EWT f5.8 LWT
~ PASE 5.9 FT PD Q0025 FF

ﬂ?:,u %ew 0.920 FW/TON
£&0  VOLT/

\
ARISTA HZ
CENTRI
@ GENTR McQuay . BarryBlower « JennFan

st T o W
2da. Av. Campo Alegre, Torre Credivel, Piso 3. Ofic. 3.D, Chacao-Caracas
Teits. (02) 261.14.50 - 261.52.35 - 261.00.81 -Fax 31.2973, Telex: 29861 FONTAV.C.




4ARISTA

(EHTRI
SERVICIOS ca.

Fiviwe ) Snyder-Generai
REPLESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE
EQUIPO USANDO HWFC 134 2 (313 LES)
CAPACIDAD 100 TONS
EVAPORATOR 277 5P M 5Z2.7 EWT 45,0 LWT
z PASS 5.8 FT PD O 00025 FF
CONDENSER 283 GPM B5.0 EWT 9&.2 LWT
e FASE 5.9 F:"I: #D O, 6GOODS FF
105.8 KW 1.088 EW/TON
142 RLA 480,60  VDLT/HIZ
NOTAE
NOTA 1: LA VIDA UTIL PROBABLE DE LA UNIDAD
USANDO CFC-12 SERIA DE 14 AROS.
NOTA 2: L& VIDA UTIL DE LA UNIDAD DEEPUEES
DE LA RECORVERSION AL MFC~13%4a SERIA
DE 20 ANDS APROX.
NOT & EL PRECID ACTUAL DE UN ERQUIPD NUEVD

UNICOS con el Refrigerante de! FUTURO: HFC-134a

NOTA 4:

&gQua

“‘wu-u‘-ﬁ- ——

DE  CARACTERISTICAE ESIMILARES USANDC
HFC—-1Z42 ESTARIA POR EL  ORDEN DE
F.0.BE. MIAMI U.S.%. 50.000,00 SIN EL
REFRIBERANTE

EL COSTC ACTUAL DEL REFRIGERANTE
CFC-17 ES DE Bs. 90,00 POR LIERA

« BarryBlower « JennFan

20a. Av. Campo Alegre, Torre Credival, Piso 3, Ofic. 3-0, Chacap-Caracas

TeMs. {02} 261.14.50 - 261.52.35 . 261 09.61 -Fax 31.2973, Telex: 20881 FONTA VL



ARISTA
CENTRI :
SERU K!OS 4. ____Snyder-General

REPUESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

TOTAL £.0.B. MIaMI U.G.% TOLTTO,70
TRANSPORTE, SEGURD APROX. E&F0, Q0
TOTAL C.I1.F. LA BURIRA U.S. S1.420,70
NACIONALIZACION:
COMPONENETES '
INTERNDS 4.110,90
LOW EFEED BEAR,
PINION GEAR 1&4.6425,00
20,785,50 ARANCEL 10% TLOTE L 40
0IL 1.640,00 ARANCEL 20% 228,00
SUE TOTAL NACIONALIZACION 2,407,330
BASE IMPONIEBLE 1 % 220,94
TOTAL NACIONALIZACION 2.A27,04
COMISION AGENTE ADUANAL
TRANSPORTE, ETC APROX. SO, OO

" - - - - - T 1. e

TOTAL ALMACEN CARACAS U.S. = 4,748,048
MANC DE OERA 10,372,992

TOTAL EQUIPD ARRANCADO U.E. % 45,020 ,%5

TOTAL VEINTIUN (21) EQUIPDE U.B. % 951.740,14

p-2-3- -2 5% S
CARACTERISTICAS TECNICAS
EQUIPO USANDU CFC-12 (710 Lb=)

CAPACIDAD 19g TONE

UNICOS con & Refrigarante del FUTUR O: HFC-134a

EVAFPORATOR Z9&.0 BFPM 4.0 TEWT 2.0 LWT
= PASE 1.8 FT FD 00028 FF
CUNDENEER o0, BPM FO.0 EWT 106, 0 LWT
2 FPagSS 15§.9 FT PD OL02% FF
158.% KW 0.BOO EW/TON
SO0 RLA 208/60 VOLT/HI

%
1T Dbesesny = Ty S—y
Eﬁﬁi(lg ? 8¢, Campo Alsgre. Torre Credival, Piso 3, Ofic. 3.D, Checao-Caracas
?ﬁr“mrm 1, sa 251 azas 251 osst -Fax 31,2973, Telex: 29881 FONTA V.C.
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: ARISTA
CENTRI
SER Ul(lOS 4 Snyder-General

REPUESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

INSTITUTD VENEZOLANDC DE L0OS SEGURDOS SDCIALES
L-030-92

CONVERSION DE EQUIPDE MARCA WESTINHOUSE PE 200 PEIZL4AZ

COMPONENETEES INTERNDS DEL COMPRESDR

DESCRIPCION CANT N P.T

VICTAULIC BASKET &" 2 130,00 260, 00
- FILTER OIL 1 264,00 244,00
S BASKET OIL FILTER/PISTON 2 4,00 g,00
5 "OYRING OIL PASSABE 1 0L TG 0,70
rd "OERING # 418 i 35,00 35,00
x “D'RING MOTOR COVER 1 3,00 47,00
se SEAL MOTOR BHAFT 1 290,00 290,00
o BEEARING L.5, MOTOR END 1 P04,00  GO4,00
o “O"RING # 458 1 250, 00 280,00
b= BEARING L.S. COMP. END 1 783,00 TEI,00
iy "O" RING-OIL PISTON 1 Z,50 3,50
= BEAL 1 40,00 40,00
o BOLT IMPELLER 1 44,00 44,00
5 VICTAULIC BASKET 3" z 57,00 114,00
v “ORING KIT MOTOR GEAR HOUSING 1 47,00 47,00
o REAR PINIDN BEARING 1 347,00 43,00
€ IMPELLER BEARING 1 282,00 282,00
¢ FRONT PINION BEARING 1 290, 00 290,00
g nO" RING KIT I.B.V. 1 251,00 251,00
T - SEARL IMPELLER 1 12§,ﬁn 125,00
é PINS o 0,60 1,20
s SUE TOTAL U.5. % 4,110,590
g LOW SPEED BEAR 1 12.075,00 1Z.075,00
0 PINION GEAR 1 4,568,00  4.568,00
o oI 0 B2, {n% 1,640, 00
P HFC—-1Z43 &80 12,2 B.22&6,80
L TOTAL U.S. 30.730,70
z
o

ARIST4
F; sﬁﬁéﬁé, McQuay . BarryBlower « JennFan
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CENTRI
SERVICIOS c..

REFUESTOS ORIGINALES ¥ SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE

EQUIPO USANDO HFC

134 & (&BO LES)

aaydet-mmml

CAPACIDAD 198 TONE
EVAPORATOR *?é 0 BPFM 54.0 EWT 42,0 LWT
RASS Z1.B FT PL O 00028 FF
CONDENSER 5?0 ¢ BPM Q0.0 EWT 100,00 LWT
PASS 1.9 FT PD 0,00025 FF
16 & EW 0.B21 EW/TON
810 RLA 2OR/460 VOLT/HZ
NOTAS:
NGTA 1: LA VIDA UTIL PROBABLE DE L& UNIDAD

USANDD CFC-12 SERIA DE 10 ARDS.

NOTA Z: LA VID&A UTIL DE LA UNIDAD DESPUES
DE L& RECDRVERSION AL HFC-1Z4a BERIA
DE 20 ARDE APROX.

NOTA I: EL PRECID ACTUAL DE UN EQUIPD NUEVO
LE CARACTERISTICAE SIMILARES USANDD

HFC-1342 ESTARIA POR EL  ORDEN DE
F.O0.E. MIAMI U.B.%. &5.000,00 BIN EL
REFRIGBERANTE

COSTO ACTUAL DEL  REFRIGERANTE
90,00 POR LIBRA

NOTA& 4: EL
CFC-12 EE DE Bs.
(200 Be/Kg.)

UNICOS con el Refrigerante del FUTUR O: HFC-134a

a
@c&%’%cQuay « BarryBlower « JennFan
SERV} ARy o e
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REPUESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS.WESTINGHOUSE

EQUIPDS NUEVOS

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

1.- COTIZACION NE O2B-F2 DE FECHA 11-085-%2

EQUIPO MARCA Mocluay
MODELD PEM=-0&3
CAPALIDAD 252 T.R,

2.~ PRECIO EQUIPD
PRECIO ARRANCADOR

TOTAL F.O.E.
TRANSPORTE ¥ SERBURD APROX.
TOTAL C.1.F.

NACIONALIZACION (5% + 1% B.1.)
COMISION AGENTE ADUANAL APROX.

ARRANGUE Y INSTALACION

TOTARL ARRANCADD

NOTAE:

MANG DE OEBRA.

MOMENTO ERA DEL 15%.

CARACTERIBTICAS TEUNICAS

UNICOS con el Refrigerante del FUTURO: HFC-134a

CaralIbaD 282 T.R.
EVAPORATOR &00 GPM
2 PRES

CONDENSER 730 afM
2 PASE

194.4 KW

205 R.L.A.

REFRIBGERANTE HFC-1C4z (750Lbs.APROX)

W

LR

&S, 201,00
B L.ABD Gl

——— - —— - -

O ——_—" >~ -~ -

77 528,00

4 652,00

T75 00
7.B75,00
B.244 ,00

Snyder-General

S N . S e ST W A A S R S

o

54.0
Le.l

87.0
1&£.5

99,074 ,00

NOTA T: EL ARRANQUE E INSTALACION SOLAMENTE INCLUYE

NOTA 1: LA UNIDAD CENTRIFUGBA INCLUYE: VALVULA SCLENDIDE
DEL ENFRIADOR DE ACEITE Y EL ACEITE SINTETICO.

LA

ND?% T: LA COTIZACION ORIGINAL ERM POR UN TOTAL DE U.GE.
% 106,826,000, DERIDO A& QUE EL ARANCEL EN  AQUEL

EWT 44 LWT
FT.PD 0.0002% F.F.,
EWT 96,9 LWT
FT.PD O.a007s FLF.

QU776 KW/TON
440,60 VOLT/WZ

L it
<£"Tm . Av. Campo Alsgre, Torre Credival, Piso 3, Ofic. 3-D. Checao-Caracas
LT Tservig &%
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REPUESTOS ORIGINALES Y SERVICIOS AUTORZADOS CHILLERS.-WESTINGHOUSE

UNICOS con el Refrigerante del FUTURO: HFC-134a

@ CENT

EQUIPDS NUEVOS
CONGRESD DE LA REPUBLICA

1.~ COTIZACION NQ G446-%91 DE FECHA 15-09-%1

EQUIPO MARCA McQuay
MODELQ PEH-0B7
CAPACIDAD 5S40 T.R.

2.- PRECID EQUIPD s
PRECID ARRANCADOR s
ARRANGUE DE LA UNIDAD %

TOTAL F.O.E. s
TRES (I} EQUIPDS TOTAL F.O.E. $
TRANSPDRTE Y SEGURO APROX. %
TOTAL C.I.F. $
NACIONALIZACION CON EXONERACION s
COMISION AGENTE ADUANAL s
REFRIGERANTE MFC-134a (100SLbs.C/L) %
INSTALACION $
TOTAL ARRANCADD s

LA
Y ACEITE SINTETICC.

CARACTERISTICAS TECNICAS .

127 .825,00
7.800,00
4,800, 00

140,125,00

420 .525, 00
12.125,00

4T2.650,00

4,206 00
T.505,00
T6.500,00
63.077,00

o~

$40.338,00

_ UNIDAD CENTRIFUBA INCLUYE: EVAPORADDR Y CONDENSADOR
DE 250 PSlg, VALVULA SOLENOIDE DEL ENFRIADOR DE ACLEITE

LWT

R

CAPACIDAD 540 T.R.
EVAPORATOR 129C¢ GPM 53 EWT 43
2 PABS 17.7 FT.PD
CONDENSER 1585 GPM 82 EWT
2 PaBE 20.9 FT.PD

Z78.2 KM
S840

R.L.A.

0,70 K/TON

440 /60 VOLT/WZ

apls-mMCQuay . BaffyBIOWEf e JennFan

cigm!m(hmg:&hwa'&ﬁeGaﬂ&ﬂ Piso 3, Ofic. 3.D. Chacao-Caracas

S s e B 261, 14.50 - 261.5235 - 261.02.61 -Fax 31.2973. Telex: 29861 FONTA V..

0,00025 F.F.

91.9 LWT

0.0002% F.F.
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CENTRI
SER Ul(IOS CA . mydef-senerai

REPUESTOS ORIGINALES Y SERVICIOS AUTORIZADOS CHILLERS-WESTINGHOUSE
EQUIPOS NUEVOS

CENTRD MEDICO DOCENTE LA TRINIDAD
1.~ COTIZACION NR ©R22-~%1 DE FECHA ZI3-07-%2
EQUIPD MARCA Meliuay

MODELQ PEM-027
CAPACIDAD 505 T.R.

Z.—- PRECID EQUIPD $ 127.062,00
g PRECID ARRANCADOR £ 7.500,00
e ACCESORIOS VARIODS &  5,3I2%,00
0 L mmmemmeeees
lx*- TOTAL F.0O.B. : $ 139.891,00
6
T TRES (3) EQUIPDS TOTAL F.O.E. £ 419.672,00
- TRANSPORTE ¥ SEBURO APROX, § 12.300,00
T T T s
-] TOTAL C.I.F, € 4Z2.172,00
L

REFRIGERANTE HMFL~134z (98CGLbs.C/UY & L2.3R0,00

LA UNIDAD CENTRIFUGA INCLUYE: EVAPORADOR Y CONDENSADOR
DE 250 PSlg, VALVULA BOLENDIDE DEL ENFRIADOR DE ACEITE
¥ ACEITE SINTETICO.

ACCESORING VARIDE: CPC, PC Y SOFTWARE

CARACTERIETICAS TECNICAE

CAPACIDAD [GE T.HR.
EVAPORA&TOR 1200 BFM 54,1 EBWT 44,0 LWT
2 PASE 15.,% FT,PD QLOO028 FLUF,
CONDENSER 150G GFM B5.0 EWT S4.7 LWT
2  PASE 153.1 FT.PL QL,OUlZn FUF.
IZ7 .Y EW 0.&6&7 KW/TON

445 R.L.&. ABQ/ &0 VOLT/WZ

UNICOS con el Refrigerante del

CENTRI e

SERVIIO

— ‘.._,%,.,é&”m Campo Alegre, Torre Credival, Piso 3, Ofic, 3-D. Chacao-Caracas
Taits (N7 281 14 B0 - 261.52 .35 . %84 79 A7 -Fay A1 3077 Taiav 30881 EANTS \r
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YELILER & ASOCIADOS, IngenieriaC A

Caracaz 06, Agosto de §1.6%1
Sedores :

Adwminfatracién de Condeminis *1IMPRES"
Av. Venesuela, EJ Resal, Ed. IMPRES

Caracas.
Atencién : Lic. 81)vana Trotta
Jng. Oscar A. Sutil
Beterencia: Yisita de inspeccién 3 103 equipes de Alre Acondi-

cionsdo de¢ e3x edificacién

Muy sedocres nuUeEstros:

En relscién a una visita de inspeccién realizada el dia
U3-06-91 en compakia de los Ingenieros mecanicos Fedro M. Perex A.
{€.1.V. E3.80T7T) ¥y Argimiro Josd Pinte (C. Y. V. 23.5%53} » Jos equi-

pos de aire scondicfonade de ese tgificio, cumplimoy con inforpar
a Uds. Jo siguiente

(1] E) Chiller que funciona en {3 actuslidad presentas un rufde
juera de 1o normal; ¢t gue podria ser indicstivo de una faila 3

corto pliazo de] miame, e€3tc se¢ agrava dado que es ¢! &infco que 3¢
encuentras operative.

(2]} La segunda unidad a2e encontrabs "Abferts™ y desarmada ¢n
3531 todos sus eiementes Dacinicos.

13} Se pude notar uns Eran  oxidacidn interns en Jz carcasza
de} Chitler,

{4} Un impulsor, o0¢)] sistems internoe de recircuiacieén, eats
dadado per Gesgaste mecAnico ( iFxlla de rolinerass? ) lo que ha-
ce presumir fallass 4t Da)lanceos Y/0 desgaste interno del aparate.



YEELEER § ASOCTIADOS IngepieriaC. A

{61 Se nos informd aue e intercanmbisdor tenta por lo me
goy (2] tubos condenados.

{7) Al no suministrarsencs ¢! *Libro de Vida* de ba unidag
dafads, noe pudimes geterminar ¢on MIS SXICTITUG 123 SLCUENCIE Nhis-
térica ode f3ilas en 223 unidad.

En basze 3 lo anteriormente descrito queremcs comentar a
Uds. 1o siguiente

{3} Las unidades de reirigearacién de eate tipo, son Blindadas,
0 s¢3, yue eatan disedadaa para que ia atwbsfera exterior no lle-
gue 3 v :nter$o§. ya que 13 humedad atmcosdiérica a3/ emulsicnarse
en ¢) refrigerante altera las caracteristicas del misme producien-
dc dafes en las mismas.

(b} Cuande una unidad de eate tipo s¢ abre por Wativos de B
1enimients ¢ reparacidn, debers aer por Japscs MUy cortos de tiem-
peo, Y al cerraria deberi efectuarse un tratamiento de elimina-
¢i6én de humedad interna, ta) comg 8¢ hace con “todoa" los com-
presores de refrigerscidén., En su caszo, 12 unidad ha estado abier-
ta por periodo de tiempo indeseable, ¥ HU se tomd ningun tipo de
previsién para que 2! 3lto indice de nDumedad, Treinante en s sala
d? mMaquinasg, no coentaminara ¢} interjor del! mistwo; €3to ha caussdo
una oxidacién muy grande en el interior de] aparasto.

(c] £} estado de oxidacién Interns que pressnta actualmente la
untdad, haris necezaric €1 usoe d+# un tratamiente guimico muy pro-
fundo, 2 base de Scido fosf8rico o equivalente,

{d] Dado !o extensze de s oxidacidn: gate tratamiento, 1la
posterior eliminacién del Scido ¥y e! spbsecuente desecade de 13
unidad *HO" ypueden garantisar ej gue ng queden residuos de

4



YEILKEER & ASOCIADOS, legenieriaC A

§xido o de Scidos dentro ge la unidad Jo3 tuales &n WUY PpoCos
meses dadarian s unidad, los controles v/c las vilvuias de
4orma irreversible.

te} Dadc ¢l dezgaste general obaervado, al efectusrse una re-
paracién de e3ta Unidad habria gque sustituir casi todos Joa ele-
mentea rotatorios de 13 missa, miy parte de Jop estacionarics, ta-
fes como:’ los tuboa condenados, algunos soportes de ejes Yy recep-

ticulos de rolineras. Loz repuestos para is miama hadria que
importarlos directaments ve) fabricante, 0 d: un distribuidor

autcrixado en Miami ¢ R. Y. ¥» gque [09 Wiymos no s& encuentran

disponiblies en el Pais, Nt exizte en €1 Wiawo un rcpresentai‘:te cen
uny exjistencia minims de repusstos,

Toedo e que precede pox na levado 3 133 2iguientes con-
ciusicnes en rejacidén 3 2u equipo:

111} No ¢s posible que empresz o persons pueda garantisar de
una fuorma responsable ta reparacidsn del chiller Gafado; por
este motive 1a relacién Costes/Beneticios de una reparacién ne
representard una foversidén rentable pars ej] " IMPRES*. Ls repara-
¢cién de un equipo, ¢n tar malas condicienes mecinicas, noc parars
de ser un paliative momentinec coatoso, siendo casji aegure que
s¢ requeririn de nuevas reparacienes a corte plaro ¥y 3 alto costo.

t11} Cnns!der:ge: que e1 mis rentabie dar por perdida esta uni-
dadg, Yy geatinar el'ﬂlnero que nabdbria que nvertir &N uUna repara-
ti1én 3 1a sustitucién inmediata de 12 miama por unidades 1imilis-
res, o de! tipc reciprocamente equivalentes; estas Gwitimss son

Bas duraderss, ficiles de coperar y mantener y tisnen ia facyitidac
de obtencién de is totalidad de 3us repucstos en &1 pala,



e

YEXXER § ASOCIADGOS, IngenieriacC. A

(111 La sustitucidén de Ja unidad deberd efectuarse con premura,
¥3 que |2 gue opera actualments reguiere urgentemente de un wante-
nitmiente total, para evitar gue pueds 3uirir un dako mayor, ¥ que
1000 ¢l edificie quede 2in  aire gcendiciconado.

(1v} La sustitucién del 1i2tema de enfriamiento ae 21T 3 3LU3
cognsiderames Que deberis estudisrste con muche detenimiento, 1
bien es cierto que este sistema, {¢l enfriado con aire), tiene una
serie de vent:}:s‘lobre £ actual, habdria que estudiar e} costo de
los cambios que invelucras su sutituctién. Estos cambios fnvelucra-
rian tanto la parte wmecaAnics como eléctrica v de 13 red actual
extstente. Es fndudable que para ¢l prayecto de un nueve edificio
seria lc mss aconsejable, perc en una edifjcacidn terminada y fun-
cional, los cambicos gue acarrearis esta sustitucidén 3serfan wmuy
grandes, oneroscs y traumiticos.

v) La sustitucisn de las unidades centrifugas por reciprocan-
tes tambien deberid ser obieto Ye un acucionsc satudioc, va qgue inve

fucraria <cambics en 1a inztalacidn dentro del cuarto de migquinas,
tante a nivel mecinico zopo eldcirico,

Sinp mis 3 que hacer referencias, Yy quedandc a  sus ardenes Fara
tuaiquier aclaratoria al respecto:

For

Wekker 3 Asociasdos, ingepieris C A
e '

- —

T ul

-

J@&nnf De Wekker Vegas
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AIRE ACONDICIONADD ¥ REFRIGERACION

Caraca=, 18 de ¥ebrerc de 1.¢30
Sefiorez: DIRECCION GENERAL DE
PERSONAL, BIENES Y
- . S8ERVICIOS.

Atencisn:Dr lises Capells

A Moy Sefior nuestro:

Fefiero la presente & gu s2tencién por dos rezones
gue estimamos graves.

Taan

Primera:

Lla necesidad perentoria y urgente de obtensr su
auteorizcaszidn  para realizar de inmediato la
revara-ién a fondo de  las TORRES de ENFRIAMIENTO
enn 2] fin de tratar de obtener una mavor
eficiencia en las condiciones de condensacidn de
loe Chiller. lazr cuslez se sncuentran en estado
critico.

EZTE TRABAJC CUNEISTE EN LO SIGUIENTE:

a.- Irenajie de la columna de, agus

ik, Tratamiento guimico con desinerustante (1604)
¢.- Vaciade de columnas.

d.- Eliminacién de sedimentaciones.

lemen exnplicarle gue la realizacién de estcg tra-
bajos &= de cardcter urgente e inaplacablie va que
las condicionex de operacién actuales de los
Chiller son extremadamente forcadas sgravands la
delicada situacidn mecAnica que loxz mismox tienen
¥ qgue eas de su conocimiento.

Comn le indique injiciando e=te informe deseariamos
su autorizacién para paralinar el Sistema de Aire
Aropdicionadn e] dia Jueves de la presente semana.
~on o1 fin de realizar estos trabajos ER UNA DE
LAS TORRES { el si=tema cuenta con tresc), el Jue-
ver 28 del pre=zente mepr se haria el tratamientc e
la segunda TORRE , v el Juevee 7 del gréxime mes
m=e le haria a la tercere de las TORRES. '
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Fara concluirle esta primere varte Iir. Capells. me
rermito recordarle aue  estas Torres de Enfris-
miento tienen mar de quince afor operando conaw—

rutivamerte. W nt  rre~ neregaric dertallarl el
motardo mecAnico de lsr mirmsr ging eignifi #rle

aue eatar Lrabadirn orn agus., v o arte 31Qu“u oom-
Binmads cen alire es un farmidable paproasive

a4 regunca pa“*ﬂ vara 1o cuel solicite =u gter-ién

. trata Jde lor Thiller.
En reciente r9v5$ién EFEt.Uaﬂa & los mIEmoeT
abtuvimos el siguiente resultade:
< CHILLER N® 1

& .~ Fuers de funcicnamientso.

.~ =El intercambtiader COOLER tiene mar del 1u
sus tubog retoes lo cusl obligza a tenerlic
Fuera de funcionamientc.

CHILIFR N° 2

a.- Operande 2 su manima caracidad,

CBI1LLER .N® 3

a.- Tojinetes. Sellcs y Emparzdura fuera de ranges
oparative y con méxime desgecste.

L..- Perdida de 40 kilos de F-1Z mensual {(ests
rerdida =e produce por 0 botdn de seguric

~.- TYerdids de aceite en la hemka

Lag sonERcUSNCiA e los runtos EXEPUZELUE
antericrmente son las siguientes:

Amperajie nominal que debe ser de 450 AMP
Conzumy actupl: SEC AMD

Demanda gue se le puede solicitar &l Chiller en
. extas condiciones maximo 50% de su capacidad.

AVENIDA ROMULO GALLEGOS, TORRE SAMAN, PISO 8, OFIC. 84, LOS DOS CAMINGS
TELEFONO: 34.72.61 - CARACAS - VENEZUELA
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» ¥

i omizisramns ~xigir al Chiller un mever roendi-
mienta rubiiris ! amperaie a sotremosg intclerables

CrenEmecuysntement e povismar anticirarle  gue esa
snidad DIFICIIMENTE PODRA SOBREPASAR 1LOS DOS MESES
DE VIDA UTIL.

bada la gravedad de o exnuests  anteriorments,
rolisite de ugted, v del j'reridente de la Uomigioin
br, Marzicohetye, una reuniédn en la Zala de
Maquinas con el fin de gue uedan conmtater
fisicamente la gravedad del casco.
b

Ruegn g urted 2u atencidén a leoz problemze o lcsg
~uales me he referide. con el fin de que se tomen
las medidas oportunas parsa eviter’ las
censecuencias  que se  otasionarian en casc  de
rolapsar el Sistema de Aire Acondicionadc lo cusl
en apariencis esta muy Ccercansc.

Le deyv lasz gracies anticipeadas por la atencidn zue
estoy segurp ha prestads & este infcocrme. gue or
lo demdr forma parte de  los gervicioz gue la em-
ress & 1a gpual repre=zents debe prectarle &
nuestre soberanc Congreso Nacional.

Atentamente,

C. Gareria HMarifico

AVENIDA ROMULO

CALLEGOS, TORRE SAMAN, PISO 8, OFIC. 84, LOS DOS CAMINOS
TELEFONO: 34.72.6¢ - CARACAS - VENEZUELA
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( Cerzeans. 1B de Enerp Z= 1.883
INFORME TECRICO DEL SISTEMA DE
AIRE ACONDICIONADO DEL EDIFICIO

SEDE DEL CONGRESO
COMPOSICION DEL S1STEMA

a.v" El eirtems Central esta formads por 3
ENFRIADOKES CENTRIFUGOE MARTA WEZTINGHOUIE

v Modele pe~-W-BB0W los cuales tienen uns
capacidad "Nominal” de 550 Tonelsdas de
refrigeracidn.

b.-Miximas capacidad instalads.
Evaporador: TC520 - 500 T@NELADAS
Condencsador: YB4ED - 482 TONELADES
Capacidad tolerada: 500 TONELADAS

#.~ Dos torree de enfriamiento pare lz
( condensacién de log CHILLER'S.

d.- Seic bombag para la circulacién del agua.

e_~ UNIDADES DE MANEJO DE AIRE

Cant.Capacidad Deseripcidn Marcea Modelo
04 U.M.A '
Mezaninsa.
P.B vy AHM-
Nivel 4 Westinghouse 150-MA
0g UM A AHE~
Nivelgz 1,2.3 Westinghcuze 23E3DF
20 U.M.A ;
e ] Niveles dell
- al 20_. Edifi- AHF -

civ Tribunales Westinghouze Z3IECGDF

AVENIDA ROMULO CALLEGOS, TORRE SAMAN, PISO &, OQFIC. 84, LUS DOS CAMINOS
TELEFORQ: 8:.72.61 . CAHACAS - VENEZUELA
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POSIBILIDADES DE VIDA UTIL

Independientemente del estado genera)l de los
enfriadores, resulta dificii la oblLencidn de re-
puaslos non unidades de osle Lipo las cuwales fucron
instaladoes hace aproximadamentce 15 afios. Adicio
nalwenle eslos enfriadorez Lrabadan con freon 12,
rroduche esle cootosw, dificil de obtener y prounto
a desaparccer del mercade internaciunal.

Laz unidardes ezrtén definitivamente en crondicliones
de mperacidn pregarias:

R

CHILLER 1.- Parado por fzltz de repu

i
i
[14
8]
i

-

CHILLER 2.~ Los rodamientce principales del
-~ compresor centrifugs deben $8T
sugtituidos de urgencies. su estadoe
actual indica cue en gualguier
momento este s ezirangulars

produciendn una pareds por largs
rericode de tiemro.

CIHTLLER 3.- Opereands a2 su mixima oaparlid=c,
puede debido 2]l egfverzs. preser -
tarae una averia le rusl dedgriz el

. zigtemz gin poritilidoces opsrs-
cionales.

Ummen &1 punto de gigrnificacién maz relsvrants hay

us congiderar gue estos sgqulipug no Liensn mas Cue

Soafice de vida util, v egtoz en este raso ye  harn

15
.
=ido cumplidos.

AVENIDA ROMULUO GALLEGOS, TORRE SAMAN, PIS0O 8. OFIC. 84, LOS5 DOS CAMINOS
TELEFONO: 34.72.8f . CARACAS . VENEZUELA
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Come pasde entenderse por la roemecilla
znterionr el risteme erta operando en epd
temperaturaz de entraga de asgue v mzlid
rrodusen el diferencial :f*caea‘e Gue
enfriamientc de 1ne =a'ﬂpnt de
una de lar unidades de manej
cio.
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TEMPERATURA DE ENTRADA: LE8*F
TEMPERATURA DE SALIDA: §52°F
RANRGO DIFERENCIAL: 6*F

™

Un =mirtema de amgua helada trabzie con un delse T
diferencial de 8 a 10" minimec y el que ncs ocurs
esta en €°F,

De todos er conocido el precearic e inmegurs s=umi-

ietro de agua en Maracas. vy aue esto =  exrcluye
al Soheranc Congre=e Nacionsl, Loe equipoy
instalados dependen de un sguminietro de agus ze-
Eure en  cago contrario el sistemz no prusde  ser

operads.

RO CREFMOS NECEGARIO PROFURDIZAR MAS LAS OPINIONES
TECNTCAS QUF. IRDICAN CLARAMENTE LA CONVENIENC1A DE
QUE ESTAS UNIDADEE SEAN REEMPLAZADAS.

Muargue s capecidad indicade en &l punts AT es do
Bl TONELADAR ezt rifra 2z Onicamewnte noeminzl
dedo gue ezte rezultedo ze bhaca en ls combinacidn

CUM?RESQRyCONDhNS&DOR - EVAPOFRADOE .

Feta combinacidn ze refleja en el punto "E7 y el
regsultado es de 500 TGNEQAJAQ.

Lz instalacidn fue realizads para la operaciédn
gipultanea de dos chiller’s guedands el tercerc en
esrera heciéndose elternar loz enfriadoras .en
forma tal que su periodo Gtil sea Uniforme.
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Caracas 10 ge junio oe 1992

Sefiores
CENTRO MEDICO DOCENTE LA TRINIDAD
Presents

Att. Ing, Baston Yera.

ASUNTC: ESTADO DE 1.OS EQUIPOS DE REFRIGERACION CENTRAL.

De acuerdo con su solicitud, tengo a bien someter & sy consideracion mt opinion sobre
&) estado o8 1os equipos de refrigeracion central instaiados en los edificios Unidad Serte
Ings | { 115 TR) y Manuel A Pulido Méndez (340 TR).

Los dos equipos son de marce Westinghouse, con compresores tipo centrifugoes,
disefisdos pars operar con refrigerante CFC- 12,

UNIDAD SANTA IHES |

£} eauipo instalado en 1 unided Senta Inés | fue puesto en pperacion en el afis 1675
ha venido trabgjando a un regimen de carge parcial de un orden promedio det 0% o
su capacigad. La historia del equipo tesde su instalacion hasia el presente, es indicativo
de un bajo nivel de falls, solo ha requirido una intervencion mayor ocasionada por unz
fuga de aceile. 1 resto de les reparaciones efecluades han consistido Dasicamente en
reparaciones menores del sistema eléctrico de potencia v del sistema ge control.
resto de 1as operaciones efectuadas han consistidc basicamente en lavados periddices
det sistemna de tubos del contensador debido a incrustaciones por baja calidad de! agus
de condensacidn,

E} estado general del equipo es bueno v con una operacitn de renovacion (overhaul),
innecesaria en este momento, se le puede extender is vida por &l menos un periodo ge
10 8 15 sfios adicionales. Sin embarge, serd necesario tomsr algunas medigas
inmediatas indispensables para mejorar la calidad de is condensacion y por ence ¢!



1
»

Aa

. »  ALFONSO QUIROGA F.

GENIERD MERCANICO APARTADD BOTHE - CARACAS 10854
! ﬂmm ASME, AVIER) ' TRLEFONOS: 72.81.05 « 72.1%.61
L1V 8934

. geposicion de incrustacion de {ipo caitice.

3 -Re-sctuslizer e totalidad de lared ce agua helade actualizendo el
sistema ge control v efectuando un balances generai.

4 -Mejorar los sistemas de filtracion de aire, me&jorar €] sistema extracoion ge
girg y realizar un balances genaral de 1o el sistema

Aeniameis

o
; g i
:

ing. Alfonso Quiroge






