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This document includes the following project proposals and the Fund Secretariat's 
Comments and Recommendations: 

UNDP 

Elimination of CFC-11 and CFC-12 in the manufacture of refrigerators at Oyl 
Appliances. 

World Bank 

Substitution of CFC-12 and CFC-11 with HFC-134a and HCFC-14lb 
respectively and elimination of the use of I, I, 1, TCA in household refrigerator 
manufacturing at Matsushita Electric Co. Bhd. 
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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: Malaysia 

PROJECT TITLE: Elimination of CFC-11 and CFC-12 in the 
Manufacture of Refrigerators at Oyl Appliances 

PROJECT COST: 

INCREMENT AL COST: 

ODS PHASE-OUT: 

COST EFFECTIVENESS: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

Incremental capital cost 
Incremental operational cost 

us $658,0002 

18 tons of CFC-11 in 1993 
4 tons of CFC-12 

(fotal ODP = 22 tons) 

US $42.7 per kg ODP saved 

Two years 

UNDP 

NATIONAL COORDINATING AGENCY: Department of Environment 

TECHNICAL REVIEW COMPLETED: YES_lL NO 

SECRETARIAT'S COMMENTS 

us $835,000 
us $105,0001 

L Under this project, Oyl Appliances will eliminate 22 tons of CFCs in the manufacture 
of household refrigerators and freezers, through application of cyclopentane technology for 
insulation foams and HFC-l34a technology for the refrigerant cycle. 

2. The requested capital costs cover the replacement and modification of existing 
equipment. Process development engineering and model redesign will be assisted by external 
qualified experts and backed up by testing at commercial laboratory. 

3. Cyclopentane is a highly flammable material. Project covers safety measures, training 
of personnel and technology transfer costs. 

1 Calcu!ated for two years of operation. 

2 The incremental costs differ from the budget by accounting for 30 per cent transnational ownership (Singapore) 
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4. Incremental operational costs are borne by the higher costs of the compressor, 
refrigerant, drier, capillary and foam formulation. Incremental operational costs are calculated 
for two years current prices. 

5. The Secretariat submitted a policy paper on the impact on the Fund of various 
operational cost durations in the domestic refrigeration sector. The operational cost durations 
will be an issue of discussion at the present meeting of the Executive Committee. 

6. The incremental operational costs will be incurred on! y after the full production of a 
new product has started, i.e., two years from the time funds are received. The incremental 
operational costs are likely to decrease within the coming two years. 

SECRETARIAT'S RECOMMENDATION 

7. The Secretariat recommends final approval of the project and approval of the capital 
cost corresponding to the national ownership share of US $584,500. 

8. The approval of incremental operational cost at US $73,500 is contingent on a decision 
from the Executive Committee regarding duration of the operational cost. 

9. It is further recommended to request UNDP to reassess the incremental operational 
costs on the basis of market prices prevailing at the time when actual costs are incurred and to 
report back to the Executive Committee. Agency overhead costs should be adjusted 
accordingly. 
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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: Malaysia 

PROJECT TITLE: Substitution of CFC-12 and CFC-11 with 
HFC-134a and HCFC-14lb respectively and 
elimination of the use of 1, 1, l TCE in household 
refrigerator manufacturing at MELCOM 

BUDGET: US $1,585,791.45 Capital Costs 

INCREMENTAL COSTS: US $902,315.331 1 

ODS PHASE-OUT: The implementation of project will lead to 
elimination of 109.9 MT of ODS 

COST EFFECTIVENESS: Cannot be meaningfully calculated 

PROJECT DURATION: Three years 

IMPLEMENTING AGENCY: World Bank 

NATIONAL COORDINATING Department of Environment 
AGENCY: 

TECHNICAL REVIEW COMPLETED: YES _lL NO 

SECRETARIAT'S COMMENTS 

1. This project covers Phase I of the conversion of the Matsushita Electric refrigerator 
manufacturing company (MELCOM) to HFC-134a as refrigerant and HCFC-l4lb as blowing 
agent. Phase I will address engineering development, prototyping, testing of new refrigerator 
models and testing of the new manufacturing technology. Costs associated with Phase I only 
are included in the project document. 

2. Implementation of Phase I is already underway. Costs for certain components have 
already been incurred and funding is requested retroactively. 

3. Phase II will address incremental costs associated with the mass production which will 
start in 1995. The request for funding will be submitted at a later stage. 

1 The incremental costs differ from the budget by accounting for 43.1 per cent transnational ownership. 



UNEP/OzL.Pro/ExCom/13/32 
Page 5 

4. The technology selected by Melcom is not an ultimate solution. The company is going 
to develop non-CFC refrigerators with the associated costs to be dealt within Phase II of the 
project. 

5. The project was submitted by the World Bank on behalf of the Government of Malaysia 
for between-meeting approval on 12 April 1994. The Secretariat communicated its comments 
on the project to the World Bank on 20 April 1994. The World Bank has transmitted the 
comments to the Government of Malaysia. The Secretariat has not received any response on 
its comments as at 29 June 1994. The World Bank requested the Secretariat to submit the 
project for consideration to the Thirteenth Meeting of the Executive Committee. 

6. The Secretariat raised several issues relating to the very high incremental costs of 
testing and to the incrementality of certain components of the project. The technical reviewers 
have also raised several issues on the same subjects. 

SECRET ARIA T'S RECOMMENDATION 

7. The Fund Secretariat recommends granting permission to proceed to the World Bank 
regarding the Melcom Project with the view that incremental costs of the project should be 
revised taking into account Fund Secretariat's and technical reviewer's comments and the 
project should be resubmitted to the next meeting of the Executive Committee. 



COUNTRY: 

PROJECT TITLE: 

SECTORS COVERED: 

ODS USE IN SECTOR: 

PROJECT IMPACT: 

PROJECT DURATION: 

TOTAL PROJECT COST: 

PROPOSED MLF GRANT: 

COST EFFECTIVENESS: 

NATIONAL COORDINATING 
AGENCY: 

IMPLEMENTING AGENCY: 

APPRAISAL DATE: 

PROJECT COVER SHEET 

Malaysia 

OYL APPLIANCES elimination of CFC-11 and 
CFC-12 in the manufacture of 
refrigerators 

Foam and refrigeration 

600 MT in 1991 - foam 
1,500 MT in 1991 - refrigerant 

Phaseout of 18 MT of CFC-11 and 4 tons 
of CFC-12 

Two years 

USD 835,000 Incremental Capital Cost 
USD 105,000 Incremental Recurrent Cost 

USD 658,000 (Reflecting 70 % local 
share) 

USD 9.07 kg/yr (unit abatement cost) 

Department of Environment (DOE) 

UNDP 

7 June 1994 

PROJECT SUMMARY 

O.Y.L. Appliances is a 70% Malaysian-owned company belonging to 
the Hong Leong Group in Malaysia. It manufactures household and 
commercial refrigerators, freezers and air-conditioners, 90% of 
which are supplied to the domestic market. OYL currently uses 
CFC-11 as a blowing agent in the production of rigid foam panels, 
doors, lids and cabinets, and CFC-12 as a refrigerant in the 
cooling system. This project will eliminate the use of CFC-11 
and CFC-12 by converting to cyclopentane technology and HFC-134a 
respectively. This project covers the redesign of all 
refrigerator models and production conversion. 

Prepared by: Mr. T. Lauridsen, Foam Consultant 
Reviewed by: Mr. Bert Veenendaal, UNDP Sr. Sector Expert (Foams) 
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PROJECT OF THE GOVERNMENT OF MALAYSIA 

O.Y.L. APPLIANCES - ELIMINATION OF CFC-11 AND CFC-12 
IN THE Mll.NUFACTURE OF REFRIGERATORS 

1. PROJECT OBJECTIVE 

The objective of this project is to phase out the use of CFCS in 
the manufacture of household and commercial refrigerators, 
freezers at O.Y.L. Appliances Sdn. Bhd. 

2. SECTOR BACKGROUND 

The CFC consumption in the foam sector in Malaysia is estimated 
to have reached 600 MT in 1991. CFC-11 (polyurethane foams) and 
CFC-12 (polystyrene and polyethylene foam sheet) are the dominant 
substances in this sector, with much smaller usage of MCF, CFC-
114 and CFC-115. The refrigerant is the biggest CFC-consuming 
sector which constitutes 1,500 MT in 1991. CFC-12 is the main 
substance used primarily in automobile and home appliance 
industries. 

3. ENTERPRISE BACKGROUND 

O.Y.L. Appliances Sdn. Bhd. is a 70% Malaysian-owned and 30% 
Singapore-owned private enterprise with a stated annual turnover 
of US$ 9.32 million in 1993. Of this figure, US$ 8.36 million 
pertained to the refrigeration activity. O.Y.L. produces 
household refrigerators, chest freezers, air-conditioners and 
commercial fridges. Presently, it carries 7 models of 
refrigerators and 5 models of freezers. Total units produced in 
1992 and 1993 were 26,200 and 14,370 respectively, with the 1994 
production figure estimated at 20,000 units. About 10% of its 
sales are exported. O.Y.L has a staff of over 200 employees, 
about 190 of which are concerned with refrigeration activities. 

4 . PROJECT DESCRIPTION 

O.Y.L. utilized in 1993 about 18 MT of CFC-11 as a blowing agent 
in the production of rigid foam and 4 MT OF CFC-12 as refrigerant 
for the manufacture of home refrigerators and freezers. Cyclo­
pentane and HFC-134a have been chosen as the respective CFC 
replacement. For the rigid foam line, the existing high­
pressure machine with two mixing heads - one for cabinets and one 
for doors and lids - will be replaced with a new foam dispensing 
unit equipped with two different outputs and capable of handling 
pentane. A storage system for cyclopentane will be required. A 
pre-mixing station is required as cyclopentane cannot be obtained 
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premixed. Because of the flammability of cyclopentane, improved 
exhaust, ventilation and fire protection measures, including gas 
detectors, will have to be installed in compliance to local 
safety requirements. At the cabinet foaming plant, the 
electrical installation has to be changed in accordance with 
local requirements. Extensive safety training for plant 
personnel is foreseen. 

The current refrigerant system will be changed to HFC-134a, and a 
new charging and vacuum system has to be installed for this 
purpose. A leak detector for HFC-134a will be required. Testing 
of cooling performance of each model will be done at outside 
testing facilities. 

5 . TECHNOLOGY 

5.1 OVERVIEW AND SELECTION 

There are several options to replace CFCs in the production of 
rigid polyurethane insulation foam for the manufacture of 
refrigerators, such as 

i) 
ii) 
iii) 
iv) 
v) 

HCFC-141b 
HCFC-142b 
HCFC-142b & HCFC-22 
HFC-134a 
Cyclopentane (CP) 

The company has decided to choose Cyclo-pentane because it has no 
ODP and constitutes a "permanent solution" in the manufacture of 
domestic refrigerators. CP is liquid up to 48C0

• The use of 
pentane is increasingly applied and accepted in domestic and 
commercial refrigerators. However, its flammable characteristics 
require stringent safety measures. 

HFC-134a has been the standard replacement for CFC-12 in the 
refrigerant industry so far. There is no other option 
commercially available. 

5.2 PRODUCTION PROCESS 

The use of cyclopentane and HFC-134a will require substantial 
changes in the production process and storage facilities. Those 
include: 

Storage system 

Separate, explosion proof storage of the cyclopentane; pre­
mixing station. 
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Equipment 

high pressure foaming machine, adapted for the use of 
flammable liquids. 
new charging and vacuum systems. 
new gas and leak detectors 

Production 

separated production area for the foam process. 
modification of foaming mould. 
explosion proof motors, switches and other electrical 
systems. 

Auxiliary safety devices 

upgraded ventilation system. 
fire protection system in foaming area. 
extra fire extinguishers. 

Training 

reliability tests. 
fire safety training. 
production training. 
training on handling of new equipment. 

Production area 

will be separated from other working areas for protection 
against fire hazards. 

Production and maintenance personnel 

will be trained in the safe handling of hydrocarbons, in 
addition to production training. Start-up trials will be 
made to adjust for the different blowing agent. 

6. PROJECT COSTS 

6.1 TOTAL CAPITAL COSTS 

The following is a summary of the expected costs of investment 
and related activities:-
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Dl!lSCRIP'rION 

Foaming Equipment 
1 foaming machine 
l extra mixing head 
l pre-mixing unit 
freight & installation 

Storage System 
pentane drums system 
installation and piping 

Fire Safety system 
exhaust/ventilation 
gas detector ayatem 
fire protection and extinguishera 
explosion proof motors and awitohes 
sealing ot eleotr1oal control cabinets 
static discharge dissipation 

Plant modification 
Training 

start-up/training 
eafety training 
trials 

sub-total: 

Refrigerant equipment 
charging and vacuum equipment 
leak detector for R-134A 
Prooesa development, engineering and 
model redesign 
Training 

Sub-total: 

Outside testing (oommsroial lab,) 
Pre/poot audit 
Teohnology transfer 
contingency & Rounding 

IO'l?ALI 
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'l'O'rAL (US$) 

1150,000 
40,000 
80,000 
20,000 

25,000 
15,000 

45,000 
30,000 
15,000 
40,000 
10,000 
10,000 
30,000 

10,000 
10,000 
10,000 

550,000 

85,000 
5,000 

50,000 
10,000 

150,000 

10,000 
20,000 
30,000 
75,000 

835,000 



6.2 OPERATING COSTS 

The estimation is based on a yearly production volume of 15,000 
units of the 12 models to be redesigned. The cost of cyclo­
pentane as a blowing agent is lower as compared to CFC-11. 
However, this will be offset by a higher insurance cost, 
maintenance and frequent training on safety and production. 

On the refrigerant side, there is an extra cost per unit for 
separate compressor, etc. calculated to US$ 4.25. The annual 
extra costs= 15,000 x US$ 4.25 = US$ 63,750. 

The incremental operating costs for two years, discounted at 10%, 
are expected to be US$ 105,000. 

a) 
b) 
C) 
d) 
f) 

6.3 UNIT ABATEMENT COST 

ODS reduction project cost 
Annual incremental cost 
Project useful life 
ODS reduction/year 
Capital recovery factor (10%) 

Unit abatement cost [(a(f + b)/d] 

7. FINANCING PLAN 

US$ 835,000 
63,750 
10 years 
22,000kg 

0.16275 

US$/kg/yr 9.07 

The company requests the reimbursement of 70% of the total 
project cost, reflecting the local equity, estimated at: 

US$ 658,000 
============ 

8. PROJECT IMPLEMENTATION 

8.1 MANAGEMENT 

UNDP will oversee the completion of this project and provide 
technical assistance. 

8,2 PROCUREMENT 

UNDP will oversee the procurement and provide technical 
assistance. 
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8.3 SCHEDULE 

Implementation schedule will start with MLF approval of the 
project and will end after monitoring that no place on the 
machine or in the working area unsafe levels of pentane can be 
detected and all product requirements are met. 

I 
- -· -

TIME FOR COMPLETION (MONTHS) 
TASK 

1 2 3 4 5 6 7 8 9 10 11 12 13 to 23 24 

Preparation 
MLF Approval X 
Procurement Prep. X 
Vendor selection X 

Installation 
Arrival, Customs X 
Installation XXX 

Start-up, XXX 
Machine Start-up 
Trials, Training xxxxxxxxxxxxxxxxx 
Certification X 

9. PROJECT IMPACT 

This project will eliminate the use of at least 22 MT of CFCs in 
the first year of implementation. The project employs 
commercially and environmentally acceptable technology. 

Annex: Technical Assessment 

MALOYL.DOC 
94-06-07/04 
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TECHNICAL REVIEW 
PUPARBb BYs Bert: V•en.ndpl 

UNDP Foam Sector 

1. COUNTRY OP ORIGIN; 

2. l'ROJBC'l' 'l'l'ILIU 

3. (SUB)SBC'l'OR 

4. CP RBLA,lON~KXP: 

5. TECHNOLOGY: 

DA'l'B: June 13, 1994 
, 

MALAYSIA / • 

O"lt. APPLIANCES eltminat~n of crc-
11 an4 Cl'C-12 :ln the manufacture of 
refrigerator• 

Pollllled an4 refrigeration 

Not known 

Tha ctaoice of ~loW of the 
~ ia eyclOp•ta.n•. 'Qia i■ 
aupported. Altbinlp OJ"Olopntene 
HQ:11.iX'N IIIOH ill'flllltlllnt t:l'um, for 
J.Mtenoe, IICFC-141.b1 it :I.a a IIOD .. 
ODP t:eebnoJ,Off an4 Ile.II 1:henfor:e 
p~t oharacter undel:' the HLP. 
'1'11.e optJratin; ooet: are competitive 
wi'l:h crc-11 tecbnolon. 

HPC-13fa .. replllCMlut ~or CFC-12 
1• ateo npported. Xt: :le by far 
ta moat commonly applie<I 
teplacu.n.t tllabnology. 'l'ha 
original rep1aceunt oo•t were very 
hivh with.a minimum of explanation. 
We have therefore •UIN••ted to u•• 
coat figure■ prepared by _ 
Unillla.gna/PhlU.pp!_na•, that look 
more .l'.•Nonal>le. lf anything, the 

·coat in dom.e•tic refrigaratlon 
(DYL) abOuld be lower and not 
hivher then for aommai-cial 
refrigeration (Untma;no.) 
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6. BNVIROIIMB!ffl.L lNPAC'J.'1 

7. PROJEC'l' COB'l'Sl 

8. lMPLIHBNTA\'ION: 

9 • llBCOHM'INl>A\'J.ON l 

- 2 -

Cyclopentana ie hipl.y flemmab1.e 
an4 ne.d• to"- proC4l••a4 with 
eu1 table prea..utiona. 'l'be proj eot 
ad.dr•••u thl■ i••u.• ed.llqu.at.ly. 
lt ia alao pbotocbellllca11y active 
ca "811109• v.xierator) .no. the 
recipict •hou.ld monitor carefully 
the developm•t of potential local 
regul&tlon. 

HFC-134&,b!MI a alplficant· 9lobal 
warming pot:atial, bu.t 1• from the 
view of it■ 1111.'t'irouen.tal i!IIP&Ct 
■u.perior to CPC•1Z 

'lhe unit abl.UMD.t ooat are b1ghar 
(19.&5 v• 16. 32) than for a 
aiailu projeot 1o. Halqala, based 
cm the a1■e of Pi:o®otion 

Adequate 

'l'h• projeot 1• 2:•0011111141D4•0. for 
approval with the no.uoeo. oo■tll for 
the retrofit of the nfrlgeratton 
circuit 
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COUNTRY 

PROJECT TITLE 

SECTOR COVERED 

ODS CONSUMPTION 
(HI 1992 FISCAL 

YEAR) 

PROJECT IMPACT 

PROJECT DURATION 

PROJECT ECONOMIC 
LIFE 

TOTAL PROJECT 
COST 

PROPOSED FOR 
FINANCING 

IMPLEMENTING 
ENTERPRISE 

PLANT LOCATION 

NA'l'IO!IAL 
COORDINATING 
AGENCY 

IHPLEKE!l'l'IHG 
AGEHCY 

PROJECT COVER SHEET 
{PROJECT 1) 

MALAYSIA 

2nd Revision 
15-2-1994 

Substitution of CFC-12 and CFC-11 with UFC-l34a and 
HCFC-14lb respectively and elimination the use of 
l,l,l TCE in Household refrigerator manufacturing 

Household Refrigerator 

18.0 Tonnes of CFC-12 (Refrigerant) 
80.6 Tonnes of CFC-11 (Blowing Agent) 
11.3 Tonnes of l,l,l TCE (Cleaning Solvent) 

Elimination of the use of 109.9 Tonnes of Ozone 
Depleting Substances (ODS) annually. 

3 Years 

10 Years 

US$ 1,585,791.45 

US$ 902,315.33 
(based on 56.9\ of local public listed share, which 
exclude the ownership of transnational corporation, 
Matsushita Electric Industrial Co. Ltd., Japan 
43.1\) 

MATSUSHITA ELECTRIC co.,(M) BHD.- BANG! PLANT 
(Hereinafter called MELCOM) 

Lot No.7, Jalan P/2A, Bandar Baru Sangi, Sangi 
Industrial Site, 43650 Kajang, 
Selangor Darul Ehsan. 

Department of Environment 

World Bank 
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PROJECT SUMMARY 

The duration of the project is 3 years (1993 to 1995). With the 
successful completion of the project Melcom will be able to substitute 
the use of ODS in the manufacturing of refrigerators. The substitution 
will be made of the CFC12 to HFC134a, blowing agent CFC 11 to 
HFC 141b, and solvent 1.1.1 TCE to water soluble oil. 

In doing so major changes must be carried out on the materials, 
components and processing methods. Melcom is callobrating with 
Matsushita Electric Industrial Japan (Hereinafter called MEI) to 
produce the ODS free refrigerators. MEI will be responsible for the 
materials and components research whilst Melcom is responsible to 
verify these results and develop a total product, including 
manufacturing changes. 

Melcom currently produces 13 (thirteen) refrigerator models on a 
single assembly line. The company has made a decision to begin its 
conversion to CFC-free models by initially converting 7 (seven) models 
by the end of 1995; the remaining 6 (six) models will be converted 
later. Melcom believes that the imminent production phaseout of CFCs 
requires it to move quickly as supplies will become increasingly 
uncertain. 

The total project is divided into two phases. In phase 1, Melcom 
will request technical assistance from its technology suppliers and 
investigate the changes needed to produce reliable CFC-free 
refrigerators. Limited production of refrigerators will be carried out 
for testing purposes. Testing will verify the reliability of the new 
models and answer questions about changes needed in the manufacturing 
process. Given the results of the phase 1 investigations, certain costs 
described below may not, in fact, be realized. In phase two, mass 
production of CFC-free refrigerators would begin. Reimbursement for 
incremental costs of making the conversion are requested here for 
phase l only. 

PROJECT OBJECTIVE 

l. Being the biggest refrigerator manufacturer in Malaysia, Melcom 
feels it is its duty to respond early in the phasing out of ODS, 
even though Malaysia is given a grace period in the phasing out of 
ODS. 

2. Melcom must take more responsibility in the engineering conversion 
to ODS-free refrigerators compared to the other Matsushita sister 
companies in the Asean region due to limited manpower, time, and 
facilities at MEI to accommodate both their domestic requirements 
and requirements from the overseas plants. 
MEI believes that Melcom's technical capabilities are at present 
greater than those in sister plants throughout the region, so Melcom 
will have to take a stronger role in its phase out efforts. 

3. This is an opportunity to grasp the technical knowledge and skill 
from MEI for Melcom's continuing manpower development. 
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SECTOR BACKGROUND 

In the 1992 fiscal year, MELCOM-Bangi Plant produced 147,667 units 
of household refrigerators comprising 13 models. In producing the 
refrigerators, MELCOM-Bangi Plant consumed approximately 18.0 Tonnes of 
CFC-12, 80.6 Tonnes of CFC-11 and 11.3 Tonnes of 1,1,1 TCE. Hence, 
the total consumption of ODS was 109.9 Tonnes in that particular 
year. This figure represented 2.7 % of Malaysia's consumption of ODS, 
which in 1992, was approximately 4087 Tonnes of ODS. 

ENTERPRISE BACKGROUND 

MATSUSHITA ELECTRIC CO., (M) BHD. (MELCOM) was officially opened 
on 11th May 1967. MELCOM is public listed company. The major share 
holder (43.1%) is the parent company MATSUSHITA ELECTRIC INDUSTRIAL CO. 
LTD JAPAN (MEI) and the rest of the share is held by the public. 

At present, MELCOM is the most comprehensive manufacturer of 
electrical and electronic home appliances in Malaysia. The list of 
products being produced are as follows, colour television, 
refrigerator, washing machine, dry cell battery, electric fan, 
ventilation fan, rice cooker,slow cooker, blender, electric iron, gas 
cooker, home shower and vacuum cleaner. In 1992, the total sales 
revenue was RM 577 million (US$ 277 million). The export business 
accounted 32.1 % of the total sales and the rest from the domestic 
market. These products are being produced at four (4) different sites 
of factories. To increase it's production of refrigerators and washing 
machines to meet the growing demand, these departments were moved to 
the newly opened BAMGI PLANT in June 1983. 

The refrigerator department is the biggest refrigerator producer 
in Malaysia. The plant is producing an average of 13,000 sets of 
refrigerators per month for the domestic market only. This is about 51 
% of the total refrigerator production in Malaysia. There are two (2) 
types of refrigerator being produced, namely the direct cool and frost 
free type. There are 13 different type of models being produced. In 
the manufacturing of refrigerators, 70 % of the parts are locally 
produced. Currently the NATIONAL brand is holding 35 % of the total 
refrigerator market share. (Total sales of locally made plus imported 
by all brand). 

To ensure a continuously supply of good quality refrigerators to 
our consumers, it had been the policy of MELCOM as a whole, to strongly 
emphasize on the development of manpower before product. MELCOM has a 
TECHNICAL AGREEMENT with the parent company to ensure continuous 
availability of technical backup and assistance. In producing the NON­
CFC refrigerators, the Refrigerator department is taking the initiative 
to start the development together with the parent company and at the 
same time developing the local staff's technical capabilities. 

Melcom's technical agreement with MEI is slightly different from 
those between other Asian refrigerator manufacturers and their Japanese 
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parent companies. Given the technical capabilities of the Malaysian 
company, much of the product development and testing of new CFC 
refrigerator models has taken place in Malaysia, a practice that is 
consistent with the goverment's policy of increasing the technical 
capabilities of Malaysian firms. The development and testing of 
CFC-free models will continue this practice. Melcom's refrigerator 
models are distinct from those produced by MEI for the Japanese market, 
and although MEI will provide considerable technical support, much of 
the responsibility for the development of the CFC-free models is 
Melcom's. 

As part of the existing technical agreement, Matsushita Refrigeration 
Company of Japan will do the following at no cost to Melcom :-

a) Design the different refrigerator models. 
b) Provide production drawing for the new models. 
c) Provide training on manufacturing, engineering and quality 

control. 
d) Conduct the various approval tests for each refrigerator model. 

PROJECT DESCRIPTION 

This project is designed within the framework of the Montreal 
Protocol as an international agreement to reduce ODS consumption. 
Thus with the successful completion of the project, the use of CFC-12, 
CFC-11 and TCE 1,1,1 will be phased out in the household refrigerator 
manufacturing at Melcom Bangi Plant. • 

The total project can be classified into two different phases. 
The 1st phase is to verify chosen CFC-free technologies for the 
manufacturing of refrigerators and answer question about their 
reliability and manufacturability. The 2nd phase will be the mass 
production of CFC-free refrigerators, during which the actual 
incremental cost could be correctly verified. 

Most of the incremental costs of making the conversion to CFC-free 
models are related to testing the reliability of the refrigerant 
circuit and the overall performance of the new models. Melcom 
anticipates relatively small costs for converting to HCFC-14lb blown 
foam as the existing foaming equipment is only 3 years old and can be 
used with minor modification. It may be necessary to purchase a 
preheating oven for the door and cabinet lines. Whether this is 
necessary will be verified during the trial model testing. Some 
changes in ventilation equipment will also be required. Similarly, the 
costs of eliminating the use of 1,1,1 trichloroethane in the "Plate 
Water Evaporator" production step are expected to be small. 

Melcom currently purchase its compressors from Matsushita 
Refrigeration Industries (Singapore) Pte Ltd.), in short (Maris). 
Maris had developed the HFC 134a compressors used in our initial 
system test in 1993. Maris will manufacture these compressors for 
our monitoring and limited production sets by April 1994. 
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Mass production of these compressors for our refrigerator production 
will start towards the end of 1995. Basically the compressor 
manufacturer will conduct tests on compressor performance and 
reliability only on the compressor itself. The lifetime of a 
compressor used in an appliance is not only affected by the durability 
of the compressor itself, but also depends on the operating conditions 
which are related to the design of the refrigeration system. 

The complete refrigeration system performance and reliability 
using the new compressor must be confirmed by Melcom. The HFC 134a 
compressor oil has high hygroscopicity compared with conventional 
refrigerant oils. Therefore a total product assurance based on actual 
manufacturing process under high humidity and high ambient temperature 
is necessary. 

Melcom's conversion to CFC-free refrigerator production is 
already underway and some of the cost of activities described below 
have already been incurred. To aid the reader, those cost incurring 
before January 1, 1994 are identified. 

1. Phase 1 components 

Training - As part of its Costing Technical Assistance Agreement 
with MEI, Melcom receives free of charge training in Malaysia and 
Japan. Melcom bears only the cost of airfare and accommodation. 
MEI plans to conduct training in Japan simultaneously with training 
of staff from other overseas locations. 

To receive the knowledge through meetings, seminars and trainings at 
both local and overseas, these activities will be carried out 
throughout the project period. 

a) Attending Non-CFC product development meeting in MEI (Japan) 
with all Matsushita Overseas Refrigerator manufacturing 
plant advisers and managers. This is carried out twice a 
year throughout the project period. 

Anticipated Cost 
Incurred prior to 1st Jan 1994 

US$ 27,118.11 
US$ 4,708.66 

(See annex 2 for detailed estimated cost and schedule) 

b) Sending and receiving refrigeration system specialist to MEI 
and MELCOH for training as required by the project. 

Anticipated Cost 
Incurred prior to 1st Jan 1994 

US$ 
US$ 

30,086.58 
10,594.35 

(See annex 2 for detailed estimated cost and schedule) 

c) Sending and receiving production and Q.C engineers and 
specialist to MEI and MELCOH for training as required by 
the project. 

Anticipated Cost 
Incurred prior to Jan 1994 

US$ 64,102.36 
11,327.55 

(See annex 2 for detailed estimated cast and schedule) 
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2. Purchase and set-up testing facilities in order to verify the 
performance, reliability and durability of the refrigeration 
system. These will be done in the factory premise with 
additional monitoring at actual homes (Practical usage). 

a} Trial Testing Equipment 
For each new CFC-free models, Melcom must make testing 
sample refrigerators to determine the correct sizing of 
refrigeration system. (Compressor; Condenser; Evaporator 
and Capillary tube}. This is initial testing requirement. 

The above equipment can later be used in the actual 
production of NON-CFC refrigerators. 

Detail . - Qty 
1) Halogen Leak Detector 1 set 
2) Leak Standard 1 set 
3) Vacuum Pump 1 set 
4) Freon Gas R-134a 1 cylinder 
5) Dryer 20 pcs 
6) Seal Valve (PCV-630-2P} 20 pcs 
7) Seal Valve (SGP-400-2F) 20 pcs 

* Purchased : April 1993 Total cost US$ 19,660.77 
========== 

b) Testing Room 
Currently Melcom has 2 testing rooms that can accommodate a 
maximum of 25 Units of refrigerator. However for this 
project, during the peak time of testing, 96 sets of 
refrigerator need to be tested. Additional testing room 
capacity is needed because of the magnitude of the change to 
CFC-free refrigerators. As noted above, Melcom currently 
produces 13 refrigerator models. Past practice had been to 
introduce a new model every one or two years. The 
testing rooms were in more or less continuous use during 
this period but were adequate because only one or at most 
two models were being intensively tested at a time. 

In making the switch to CFC-free models, Melcom plans to 
convert seven models by the end of 1995, We need to develop 
a minimum of 7 models in order to meet the market demand on 
the various range of refrigerator. In actual case, our 
marketing section requested the same range of model by 1995 
with 134a system, however due to our capability and cost 
constraint we can develop only 7 models by 1995. This 
requires additional test room capacity. The alternative of 
converting one model at a time so that the testing room 
constraint is not reached will take too long. At the same 
time the present testing room could only be controlled at 32 
C and 43 c, which are the standard test method. The new 
testing room will be able to be controlled at 15 C and 60 C 
as required by the new testing methods for reliability and 
durability. 
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The newly developed NON-CFC refrigerators must be tested 
continuously for a minimum of 2 years for durability test 

Detail :-
New Testing Room 
*Completion: November 1993 

Qty 
2 Unit 

Price 
US$ 433,070.87 

c) Temperature Recorder (At testing room} 
Consistent with the additional of test room capacity and the 
need to test more sets simultaneously, Melcom must purchase 
additional temperature recorders. The numbers of recording 
points per set of refrigerator during testing is 6 points, 
which means during the peak period, 96 sets of refrigerator 
will require 594 testing points. Currently Melcom has 4 
recorders with the total capacity of 102 recording points. 
We will purchase 15 recorders with a total capacity of 450 
recording points. With this plan we will have a total 
capacity of 552 recording points. We will maximize the use 
of these temperature recorders. 

These recorders will be used in the random sampling and 
monitoring of refrigerator durability performance. 

Detail :-
Hybrid recorder 
(30 channel) 
*Purchased: April 1993 

Qty Price 
15 Units US$ 80,626.18 

============= 

d) Temperature Recorder (for monitoring at home user - actual 
usage monitoring) 
For the above test, Melcom will select 120 customers for 
monitoring at various location in Malaysia. Only 34 out of 
total customers will be selected where each customer will 
have a recorder, monitoring the performance of the 
refrigerator. This recorder has only 2 recording point 
capability as the minimum testing requirement. The above 
test is to check the reliability and durability of the 
refrigerator in actual consumer settings. 

This procedure will be the standard cycle used in the 
development of future NON-CFC refrigerator. 

Detail :-
Hybrid recorder 
(2 Channel) 
* Purchased : April 1993 

e) SURGE PROOF (~ightning Test) 

Qty 
34 units US$ 

Price 
63,124.88 

Surge Proof is the testing done to ensure the newly 
developed refrigerator can withstand the high surge current 
and voltage (2.0 kA@ 20 sec. & 4.4 kV@ 50 sec). 
The newly developed refrigerator is susceptible to moisture; 
because the oil in the compressor has a very high moisture 
absorption rate. This in turn can result in current leakage. 
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Since the compressor motor is in the same casing as the 
compressor, the chances of current leakage is higher 
compared to the present type of compressor. In order to 
ensure the safety of the newly develop refrigerator, high 
current and high voltage tests must be carried out. 
This equipment will be used to ensure product reliability 
and durability by random sampling. 
This surge proof test will be conducted using Marco Japan 
testing facilities at no cost to Melcom. 

f) VIBRATION TEST 
Vibration test is carried out to ensure the endurance of the 
finished product at very severe vibration condition. 

This testing will examine the fittings or the absorption 
capability of the product and it's components (eg: to test 
the mounting of the newly developed compressor to the 
refrigerator.) 

This equipment will be used to ensure product reliability 
and durability by random sampling. 

The vibration test anticipated earlier will be replaced by 
actual transportation test so costs of vibration tester are 
omitted. 

g) Scope camera & Accessories 
The Scope Camera is use for monitoring the level of the 
compressor oil in the compressor. Oil return to the 
compressor depends on the design of the refrigeration piping 
system; as such this test will determine that a good 
refrigeration piping system has been designed. 

This equipment will be used to ensure product durability and 
reliability by random sampling. 

Detail :­
Scope & Camera 
* Purchased : December 1993 

h) Moisture Detector 

Qty 
1 set 

Price 
US$ 9,448.82 
============== 

The Moisture Detector is used for monitoring the moisture 
content of the refrigerator's cooling system. 
The newly developed refrigerator is susceptible to moisture; 
this in turn can result in the cooling system being chocked 
and finally the break down of the refrigerant flow. 
This equipment will be use far the random sampling far the 
above test during the mass production for product quality 
assurance. 

Detail :-
Moisture Detector 
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i) Moisture & Dust Equipment 
To analyse the oil and gas for any form ot impurities and 
contamination. Due to the susceptibility to moisture and the 
possibility of dirt contamination during handling, we need 
to analyse the oil periodically using a random sampling 
method to ensure the purity of the oil. 
This sampling test will be carried out even after the 
introduction of NON-CFC refrigerators. 

Detail ·-
Moisture and Dust 
Equipment. 

Qty 
1 set 

J) Miscellaneous Testing Meter And Facilities 

Price 
US$ 78,740.16 

The Miscellaneous testing meter and facilities is for the 
construction of new testing room and the connection to the 
temperature recorders. 

(eg. thermocouple wire ) 
* Purchased : April 1993 US$ 

Price 
52,533.05 

3. Testing of CFC-free models : As part of its technical 
agreement, MEI will test in Japan trial refrigerators produced 
by Melcom. Melcom is responsible for the cost of producing the 
refrigerators and for freight charges but pays no cost for the 
testing. As detailed below and in Annex 2, Melcom is 
requesting reimbursement for these costs only. 

a) Refrigeration system testing (Using HFC-134a) in order to 
verify the above system many testing sample are required 

MOCK-UP TESTING 
To check the refrigeration 
sizing 

0 set (Except model Al3= 3 sets) 
(Except model B33= 3 sets} 

PERFORMANCE TESTING 
To confirm the basic 
performance is achievable 

3 sets 

RELIABILITY & DURABILITY - 11 sets 
TESTING 

FIELD MONITORING O SET (Except model Al3=20 sets) 

SAMPLE TO JAPAN 3 SETS 
To check and confirm by MEI 

PILOT PRODUCTION 
Standard requirements 
before production 

- 10 SETS 
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PRE-PRODUCTION 
Standard requirement 
before production 

TOTAL 

- 10 SETS 

37 SETS/MODEL 

(Except model Al3 = 60 SETS) 
(Except model B33 =140 SETS) 

Total Cost US$ 248,654.89 
--------------------------------

b) POLYURETHANE FOAMING USING HCFC-14lb 
To change to the foaming agent HCFC-14lb, the material of 
parts that are in contact with the Polyurethane foam have to 
be changed so that they are compatible. 

Examples of such parts are, Inner Liner (Inner refrigerator 
body) and cap-door sash. Currently other material are being 
studied, such as the wire cords. 

Based on extensive preliminary study at Melcom and at its 
components suppliers minimum modifications are required to 
the foaming line. Only minor modification is needed to the 
foam injection equipment as this equipment is new. However 
a pre-heating oven for the Polyurethane foaming process 
might be required (See 4.e below). 

What is also required in this project is extensive testing 
and verification of the production of the polyurethane foam 
using HCFC-14lb . The manufacturing variables will need to 
be watched out during this testing stage. Melcom's 
refrigerator are different in size and shape from 
refrigerator made by MEI. As such testing is required on 
every models. Materials and parts are required in order to 
carry out the testing. Local conditions such as temperature, 
humidity, and different production equipment affect the 
result and must be studied. 

Total Cost US$ 77,468.30 

c) ELIMINATE THE USE OF 1,1,l TCE 

The 1,1,1 TCE was used as a cleaning solvent for our 
refrigerator parts (condenser oil, plate water evaporator). 
These items after cleaning were coated with blue paint and 
black paint by an auto dipping process. They were then 
dried in an oven. These process was done through the 
conveyor system. This equipment was fabricated in 1983. 
With the elimination of 1,1,1 TCE tank the whole structure 
was totally dismantled and a smaller oven was fabricated 
for the purpose of drying. 
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Evaporator Coil 
Melcom had decided that since Marcot {Matsushita 
Thailand) is being identified as the base for 
manufacturing of evaporator coil in this region, Melcom 
will stop its evaporator coil line. However Melcom is 
required to conduct the suitability study and testing to 
match to the evaporator coils made by Marcet. Casts 
involved are the refrigerator sample ta be made. 

Total Cost US$ 19,861.20 
============== 

Evaporator Coil Oven 
Upon receiving the Marcet evaporator coil, we carry out 
the various joints pipes brazing and leak inspection in 
water tank, follow by drying process in the oven. After 
that the layer of lacquer paint is apply to the brazing 
area. It is than dried in the oven at a temperature of 
160 C far 30 minutes. 

Details:-
Evaporator Coil Oven 

Price 
US$ 12,141.73 

Plate Water Evaporator 
This is a pressed metal part with steel tubing attached 
ta it. This is part of the condenser use as a mean to 
vapaurise the defrosted water collected in the collector 
pan. This part requires black painting process before 
which cleaning using 1,1,1 TCE is necessary. Melcom had 
decided to shift the production of this item to outside 
supplier. The supplier will be using degreasing pre­
treatment process (parco cleaner & zinc phosphating) 
fallowed by black paint dipping process. 
Melcom had dismantle the 1,1,1 TCE and black paint 
dipping tank, thereby omiting the usage of 1,1,1 TCE. It 
was completed on 16 November 1993 

Dismantled the 1,1,l TCE 
and black dipping tank 

*Completion: November 1993 

4) Production facilities 

US$ 4,940.94 
----------------------------

These are the actual machines or equipment that will be used in 
the mass production of CFC-free refrigerators. 

a) Gas Charging Machine 
This machine is used in the production line for the charging 
of refrigerant gas into the refrigerator's system. 

Present machine cannot be used for the new refrigerant 
because the latter is already contaminated with R-12 that is 
impossible ta be purged out completely (the new refrigerant 
is R-l34a). 
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This machine will be used 100% on the production line during 
the mass pLoduction. 

Detail 
Gas Charging Machine 

b) Vacuum Pump 

Qty 
l set 

Price 
US$ 173,228.35 

To create a vacuum condition before refrigerant is charged 
into the refrigeration system. 

Present vacuum pumps are already contaminated with R-12 
which cannot be purged totally from the system, so we must 
purchase new sets of vacuum pumps in order to carry out the 
vacuuming process. 

This is an unavoidable purchase whereby the usage of these 
pumps will be 100% during mass production. 

Detail :-
Vacuum pumps 

Qty 
35 units US$ 

Price 
62,598.43 

================ 
Note ·- Base on the Master Plan schedule (ANNEX l) there 

will be an overlapping period (1995) when both CFC 
and NON-CFC models will be produce. Our study had 
showed that no change to our production conveyor 
system is required. Currently we use a mixed 
production system and the same will be applied 
during this overlapping period. Only our production 
planning and control has to be strengthened. 

c) Seal valve & socket 
It serves as a "coupling" from the joint between the 
refrigerator pipes and the vacuum pump. Currently the total 
number of these parts used in the production is 350 Units. 

These present couplings are already contaminated with R-12, 
so we need to replace them with new ones. 

The new couplers will be used fully during mass production. 

Detail : - Qty Price 
Seal valve & Sockets 350 pcs US$ 14,960.63 

================ 
d) Assembly Process Room 

This room is to house the assembly process of compressor to 
the refrigeration piping and to keep dryers and joint pipes. 
Moistures is identified as the main source of problems with 
HFC-134a refrigeration systems. In the Melcom-Bangi Plant, 
humidity is found to reach to a maximum of 95%. The room 
will have controlled humidity features and operate at all 
times during production days. 

Detail :-
Part Storage Room 
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e) oven for Door and Cabinet 
(Urethane Line) 
To increase the temperature of the Refrigerator Doors and 
the Cabinets to 40 C. 

The present R-11 has a boiling temperature of 23 c but the 
new R-14lb boiling temperature is 32 C. Realizing this 
condition we need to pre-heat the Doors and Cabinets to a 
temperature of at least 40 C prior to Urethane charging in 
order to get a good reaction time and avoid the 
possibilities of defectives. 

Detail • -
Oven for Door 
And Cabinet 

Qty 
1 Each 

Price 
US$ 19,685.04 

f) Ventilation system for Urethane Foam Chemical Mixing Room. 
To install ventilation system in the chemical mixing room. 
This is due to the light flammability of HCFC 141b. 
HCFC 141b vapour is heavier than air and tends to stay in 
low places. Therefore these places will be adequately 
ventilated to prevent excessive exposure or build-up of 
vapour. 

Detail :-
Ventilation system for 
Urethane Foam Mixing Room 

Phase 2 
l) Mass Production 

Price 
Qty US$ 15,000.00 

1 Each 

The incremental Cost will be calculated after the mass 
production begins in 1995. 

2) Next Development of new NON-CFC Refrigerator. 
Cost on this subject is not included in this proposal. 
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JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGr AND EQUIPMENT 
INVESTMENT 

Present ODS - CFC 12 

Alternative - HFC 134a 

Justification - HFC 134a has no ODP and is the alternative refrigerant 
of choice of refrigerator manufacturers worldwide, including 
Matsushita. Its use is recognized and approved by the UNEP Technical 
Committee on Refrigeration and Air Conditioning and the World Bank's 
OORG. 

Present - CFC 11 

Alternative - HCFC 141b 

Justification - HCFC 141b is an interim alternative to CFC 11 blown PU 
foams. It has lower ODP than CFC 11 and can be used by Melcom with 
relatively minor equipment modifications and testing. 

HCFC 141b is also the substitute chosen by Matsushita in Japan. 
A eventual transition to other alternatives such as cyclopentane, will 
be required but Melcom believes that to convert its facilities now 
would be premature, particularly since little cost will be incurred in 
adopting HCFC 141b technology as an interim measure. 

Present ODS -1,1,1 TCE 

Alternative - water soluble oil 

Justification - The conversion to a water soluble oil by Melcom's parts 
suppliers will eliminate the need to use chlorinated solvents for 
cleaning metal parts at Melcom. There will be minimal environmental 
effects of converting to a water soluble oil as the wash effluent will 
be sent to treatment facilities inspected by Department of Environment. 

PROJECT COST 

Total Project Cost 
The total project cost is US$ 1,585,791.45 

This is the accumulation of Phase 1 cost. 

INVESTMENT COST 

Total investment cost 
The total investment cost is US$ 1,585,791.45 

This is the accumulation of Phase 1 cost. 
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OPERATING COST 

Not Determined 
(No request is made here for operating costs.) 

UNIT ABATEMENT COST (UAC) 

Not Determined 

PROPOSED OTF GRANT 

The propose OTF GRANT is US$ 902,315.33 and was calculated based on 
the investment cost and multiplied by the percentage of Malaysian 
ownership (56.9%) 

FINANCIAL AND ECONOMIC ANALYSIS 
Economic internal rate of return (ERR) 

To be completed by DOE or the World Bank 

Financial internal rate of return (FRR) 
To be completed by DOE or the World Bank 

FINANCIAL STATUS OF ENTERPRISE 

To be completed by DOE or the World Bank 

FINANCIAL PLAN 

To be completed by DOE or the World Bank 



PROJECT IMPLEMENTATION 

Management 

The Malaysian DOE will oversee the successful implementation of this 
project. 

Schedule 

Refer to ANNEX 1 

Procurement 

To be completed by DOE or the World Bank 

Disbursements 

To be completed by DOE or the World Bank 

Audits 

To be completed by DOE or the World Bank 

REQUIRED REGULATORY ACTIONS 

No regulatory actions, other than routine permitting, are required to 
implement this project. 

Results 

Direct Project Impacts 

The project will eliminate 18.0 Tonnes of CFC-12, 80.6 Tonnes of 
CFC-11 and 11.3 Tonnes of 1,1,1 TCE each year based on 1992 production. 

Indirect Project Impacts 

Technology transfer from MEI to Melcom, thereby increasing the 
technical capabilities of Melcom staff. 

ENTERPRISE COMMITMENT 

DOE has confirmed with executives of Melcom that the enterprise is 
committed to undertaking the project described above that funds are 
approved and available as scheduled. 
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Company Brochures 

MATSUSHITA ELECTRIC CO., (M) BHD. 
(MELCOM) 
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Cl l.lR TICllET FOR l PERSOf/ IS USS I. 574. ao 

CFCOl9c 

---
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ANNEX 2 

MELCOM-BANGI PLANT INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR 03/08/93 

ITEM SANCTION NO, RECEIVE NO 1993 1994 1995 
I 21Zni:142 I DATE 

PHASE 1 

2) TESTING EQUIPMENT 

A) TRIAL TESTING EQUIPMENT 2!/92/142A 15/4/93 APR' 9l l 9, 660. 11 
,----··----------------~--~----- .. --...... --........ ---------· -----·-- -........ -.. --.. .............. .. ....... --...... ..... _ ....... 

~ -.... -
Bl NEW TESTING ROOM 21/92/1428 (1) JUL' 93 4 l3, 070, 87 

12 UNITS) @MAY' 93 
·---·------------·------------~ --...... -- ........ .................. ............... -----·-~-- ---....... -. ...... ----·- ---~ .. ---· .... -.. -

Cl TEMPERATURE RECORDER !TEST ROOM} 21/92/1428 20/4/93 APR' 91 80, 626, 18 
115 UNITS} 

·--------------------~----~--~- -.... -.. --........ .. ...... --...... ' .. -....... -- ..................... -.. -........ - -. -.. --....... _____ ,. __ --- -.. 
Dl TEMPERATURE RECORDERlMONITORING} 21/92/1428 20/4/93 APR' 93 63. 124.88 

134 UNITS) 
·--·----·------------·--------- ~- .. -~ .. -- ........ -.. "" .. -.. -..... .. -.......... - ...... ---...... - ........... --- --------·· .. -.. --.... ~ ~ ,. -- ~ 

£) SCOPE CAMERA l ACESSORIES SEPT' 9l 9, 448. 82 
11 sm 

·--~----·-----------------·---- ~-·-~- .. -~ ...... --.... ---..... .. --,. ...... - ...... --........ - ........ ---.. .. .. --...... -.. .. ..... ~ -.... - . -.... -
F1 MOISTURE DETECTOR 1994 39,370.08 

·----~-----------· .. -----------· 1,. ................. ___ .. " --....... -. .. .. .. -.. -..... .. --.. "" .......... .. . --,. ...... -...... --... .. --.......... . -- .... 
G) MOISTURE & DUST EQUIPMENT ISEPT' 941 78, 740, 16 

·--~·----------------- .. -·-----~ I- - ........ -- - ...... --....... -..... .. ... .. .... .. - ........ ----- .. --.......... - ................ -. -.... ,., --... .. .... --
Hl MISCELLANEOUS TESTING METER 21/92/142C JUN' 91 52, 53). 05 

AND fACILIT!ES -

TOTAL (US$) 658, 46t 57 llB,110.24 

CFC!7f 



PHASE 1 
MELCO¥-BANGI PLANT 

l TE~! 

,. 
~~ 

ANNEX 2 

INVESTMENT FOR DEVELOPMENT OF ~ON CFC REFRIGERATOR 

SA~CT!O~ ~o. 1 RECEIVE ~o '1 -
DATE 

1 9 9 3 

i 

I 
I 

1 9 9 4 
I 
I 

Q_3 OB 93 

1 ~ 9 5 

! 31 al T£STl~G FOR HFC-134a I I l 1 

i ...... ~-,i .. _ .. ·-. ! .'!~-"-.I ........ -1"- ...... J.' .. 10
. '.'."'' ! -"~;;: 20 I'.. 20 

.':''.'.': J .. '.·."'-"- .................. . 
j ...... ~~-~'.~B~ ___ ~. ~ .3:~·.2!. _ _ ....... _ ......... .!.'. _ :;_ ::1!:'. [ .. 6: '.:9: '.~ l:. !~ .r::~s: J.. '.·.9?~-.6~ J_. _. ___ ... l .... _. _. 
:
1
: . __ ... ~-~::s!. __ ~ _: _4}~-.i: .. ... _ ........ _ ..... .!.' .. ~;.~~I!:: L .s: :~s: ~~ l:. ?~ .r::~s: J.. :·.5}~-.s?J. .... _ .... l .... __ .. 
. ~R·B20BD~ @ S5IL42 11 lit~lTSl 8.694.14 ( 2ijl,lTSl 10.228.401 I 
I·······················--- ··················~·········· ········ ......... J •••••••• ~··················· 
I ...... ~~·!:~B!~. _ !. . ~ .1~~--i?.. _ .......... _ ...... I_<_.~;- =~1!: '. . :2: ~~3: :~ f:. !~ .t:~~s: J __ 1:·.'::·_o~ , ...... _ .. _, ... ____ _ 
' NR-B33AFK @ $ i!l.42 l < 120 tNltSl 85.3iQ.40 < 20 UXITSl I 14.228:40 

NR·B43AFM @ S 8i0. 08 I I I < Ii U~ITSl I It 791. 36 I ( 20 UNlTSl I 17. 401. 60 
--··;c·· 

------······•-----------~"r--------- ➔~---~---~-----·----r------••r-~----~---1--•-----~--------~-~-------~ 

RETURN SET @ S 2i2.69 c 21 U~!TSl I 5. i26. 49 I ( 14 l'!ilTSl I 3. 817.66 ' ...... ;;-;~~~;~o~; ·T~;;!;~ .... r .................. r ......... :. ·3: ;;;:~;It ......... r · ;.-937.·0~ ·:· •••••••••••••••••• 
i OR CHARGES • 
--- - • - -- _.._ -- - -- --- ~ • - - - - - _!,. __ ..,_ - • • • - - - - - --- • •- • • .... ,. _____ ~ -M• • • • • _.,._ • --• • •• • •., .... -- __ ,, ~ • •• • • --- - ~ 

I I I ! 
I I • I 
• • I i 

I i . I 

i 
_L ___ ~ 

I 

TOTAL <rssl I 1 ··•·-··-, 11iBt~1T,l··;,,11.oss.s3j1 15~ r~ns)i 8R.566.06/ 

crn ~j 
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ANNEX 2 

PHASE 1 INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR 03/08/93 

KlliQll-BANGI PLINT 

ITEM 0/0 NO, 1993 1994 1 9 9 5 

3) c) TESTING FOR HCfC-14lb 

i) INJECTION ~ATERIAL ft 8. 74 3250 KG 28.405.00 

i) EXTRUSION iATERIAL @ 0.87 26.000 KG 22,620.00 

il HCFC-141b @ 71. 15 20 KG I. 423. 00 

, ) CABINET & DOOR 1/0 FOAi 

ASAM @ 11. 65 30 UNITS 349.50 
A13BI @ 29.40 45 UNITS 1,323.00 
Al6BI I 32.01 30 UNITS 960.30 
Al7BK @ 32.80 30 UNITS 984.00 
Al9Bl @ 38.26 30 UNITS l. 147. 80 
Bl8AOM @ 71. 37 30 UNITS 2.141.10 
B20BDM @ 62.95 30 UNITS I. 888. 50 
B21BFM @ 76.83 30 UNITS 2,304.90 
B25Bfl @ 81. 56 30 UNITS 2,446.80 
B30BFY @ 125. 11 30 UNITS 3,753.30 
B33AFK C. 93. 16 45 UNITS 4. 192. 20 
B43AFY @111.63 30 UNITS J. 528. 90 

. 

' 

TOTAL {Us$) n. ~68.30 

Cff"''k 
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ANNEX 2 
PHASE 1 INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR 03/08/93 
MELCOM•BANGI PLANT 

ITEM D/0 NO. ' 9 3 ' 94 ' 95 REMARK 

3) d) TESTING TO OMIT 1, 1, I 1CE 
I) COIL EVAPORATOR (IARCOT) 

NR-B21BFM I )96. 24 15 UNITS 5. 943. 60 9 UNITS 3.566.16 

NR-B25BFM I 431, JI 15 UNITS 6,469 65 9 UNITS 3. 881. 79 

fi) OISMANTTLE OF TCE 111 TANK 

ANO BLACK PAINTING TANK I UNIT 4, 940. 94 

TOTAL (US$) 11. 354. a 7.447.95 CFC047b 



ANNEX 2 

MELCOM-BANGI PLANT INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR 03/08/93 

ITEM SANCTION NO. RECEIVE NO I 1993 1994 1995 
I ilL9V!42 I DATE 

PHASE 1 

4) PRODUCTION FACILITIES 
a) GAS CHARGING MACHINE JUN' Y4 11l. 228. 35 

·-----~···-----·--------------- ...................... .. ...... -.. --- -....... -· ..... .................... .. -........ "' .. .. .. ..... -.... -.. ................ ........... 
b) VACUUM PUMP JUN' 94 62. 598. 43 

BS UNITS} 
·----------··------------------ I- .... - .... - .......... .. ...... -...... - --- .. -- .... .. .................. ................ .. " ....... --.... -............... .. .. .. .. .. 

rl SEAL VALVE & SOCKET JUN' 94 14.960.63 
1310 UNIT} ., 

-------------·--------------·~- '""'" .... -............ ------·-- ---.. -....... .. .. ... .. -- .. -.... .. ♦ - .. - .. - .. -·-----·- --............ ... -.. -.. 
' d) ASS,MBLY PROC,SS ROOM JUN' 94 31. 370 08 

------------------------~------ ........ -.. - .. ,. ,. - ............ -...... --------· ........ "" .......... ................ .. ................. ................ .. .... .. .. 
1) NEW OVEN COIL DRYING JAN' 94 12,141.73 

··-··~·------------- ............ ~-·~- ......................... ... .............. ................. . .. .. .. .. .. .. .. .. .. ................ -............... -. .. ..... .. .. .. -... .. .... .... 

. 

TOTAL (US$) 302,299.22 

CFCili 
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ANNEX 3 

MELCON-BANGl PLANT INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR Oi/08/93 

ITEM SANCTION NO, RECEIVE NO 1993 1994 1995 
I 21l'.91L142 I MTR 

PHASE 2 

ll PRODUCTION FACILITIES 

' 
·- .. ---·------------~---·-----·- 1--•-----·--"' I- - ,. .. - .. -- .... -.... -.... -.. ' ................... ---.----- ................. .. .. .. . - ... - . - .... -

a) OVEN FOR DOOR & CABINET URETHANE SEPT' 93 19,681.04 
·-~--·-------------------------

,.. ___________ ·-·-----,.. -------- -... -... --.... -"' --.. "' --.... .......... ___ ______ ,._ . ---.. 
b) VENTILATION SYSTEM FOR URE. FOAM IS. 000. 00 

---·--------------------------- "" .. --. -.... --.. - .. --- -..... -.. ............... .. ... --.... -.... - .... -"" ..... - ,. ______ ,._ --- .... -..... .. --.... 

TOTAL (US$) 19, 685, 04 15. 000. 00 

C,C, 



ME::t.COM-BANG l PLANT 

ITEM 

PHASE 1 
II DISCUSSION i EVAlUATIOll / TRAINING 

al 1££TING IN JAPAN 
b) REFRIG[RATIOO mm SPECIALISTS 
,) PROO'JCTION ANO Q. C SPECIALJSTS 

ll t!STING !QUIPIENT 
al T!IAl TEST EQUIPIENT 
bl NE'f TliSTING !OOI 
,1 mmmJRE RECORDER !TEST ROOll 
di T!IPERATURE RECORD!RIXOOITORINGI 
d sum m,-, mm IOI Imo1 
II m1mu:, fESTER IOIITT!Ol 
II SCOPE mm I ACCESSORIES 
hi IOISTURE DETECTOR 
II IOISTURE ! DUST EQUIPMENT 
ii llSCEllAN!OUS TESTING METER ANO 

FACll111£S 

31 !!STING REQUIREIENT 
al mmc fOR HFC IH, 
bl TESTING fOR HCfC·!Ub 
d TESTING FOR I. I, I TC! 

41 PROO!CTION F!ClLITIES 
>I GAS CHARGING IACHINE 
bl VACUllll mo 
" SEAL VALV£ I socm 
di ASSEIBl! PROCESS ROOI 
d NEW OVEN COil DRYIKG 

PHASE l 
11 PROOUCllON fACILllltS 

•I Oil CL£ANING I CHARG!l!G K/CIOiklT!D) 
bl OV£N FOR DOOR ANO crnm 
,1 VENTILATION mm FOR URE. fOAW 

PHASE 3 
II MASS PRODUCTION 
21 NE!T NEW IODEl NON-CFC OEVELOIPIENT 

ANNEX 4 

SUMMARY OF NON CFC REFRIGERATOR INVESTMENT 
SAHC'f I ON HO. REC£ I V!D NO. ' 9l ' 94 

ll. I Ii 11 JD, OBUB 

m, ◄6Ul 118, IID.14 

254.911.ll 9!, Oil, 01 

JD2, 291. 22 

I~, 66·u14 
II, 000. 00 

' 95 

btl023! 

18/01/9} 

mm 

t!SVRGE PROOF T!ST 
TO 9! CARRY OUT 
m mco min 

OVIBRHJON TElT 
TO BE REPLACE BY 
ACTUAL 
TRANSPOR1A1I0N 
mr 

al PU!Clll.Si 
COll?msoR WITH 
Olt 

iOTAL 

f------------+-----l------f-----+--·--+------t-------1 
TOTAL (US$) m,m,01 161,510.01 64, 102. l! I. 581. 79\. 45 

m 
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TELEFAX 

To 

cc 

Mr. K. Von Ritter 

Mr. T. Wal.t:i; 

OORG BIYJD QI' M!ILCQM•a UQJIC'l' 

Or. Mike Jeffs 
lnteml!l:lonal Environmental 
Afflllrs Manager 
E\llltSl:aan 46 
B-3078 Everberg 
Belgium 

Telepnone (02) 758 ~394 
Telex2fl332 ICIEVB 8 
Telelalc (02) 768 9884 

28th Feb:t:Wlr'Y, l.994 

'l'he review follows. Please note that this refe:c1, to the ~ 
elements ct the nroiect onlx, 

G, M. F. Jeffs - OORG MD 152 
GMFJ/kd 

..,.i,o.ttu.a"4&•MTVIOCI CH1,.'fFOlltit(~OND\W,,Olllt~T0~tr•,oo,...,_CD, l/Nl'r•- ............ ~•. _.,..._~ _._. _ __,.,__ 

....,,..,-•-tw-•--•.__ c.,..,_itOTN.,,__""-'-_,.,_..., _ _.~,.._1-._....,_...,...,._.,.,.N,.._..,.~.,...-
_....,""'""""'"'"'_,. ____ .,,......,..._.,_.,.....t...,,..,_...,,~ttt~ •l"l'lf~,___,.__ .... "'.,...·•--~w-_.,.-, .. ..,_.._,_ 
............ -•tw.M«-W .... 1/ .... IM ___ .._, ~~• 
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I JQLCQX - ffAWJB+A 
I 

SCQPB 

The component of the project covered in this review is concerned , 
with the replacement ot CFC 11 in tha production ot refrigerator . 
insulating toam by HCFC l4ll>. 

BJCOMKQPM+QH 

The foam component o:t: tha project is approved !ilubj ect to the 
resolution of the item on plastic liners. The re.trigerant 
section o:t: the project should be addressed by the appropriate 
OORG reviewer, Or. L, XUijpers. 

BILEVlffiQX UP ADBOtJACY or XIJ'QBXA'rl:011 PllOVl:PJ!l.D 

The foam-related elements of the project are well doc:Ulllentad. 

ucmn:C]\L sommpss 

HCFC 14lb-based technology gives good insulation values and is 
being adopted by Melc=•s parent company, It use is recognised 
as an interim solution but it is cost effective since the UAC·of 
foam-related itema is 0.25 $/kg ODS/year of which approximately 
one third may be relevant to a future zero ODP technology. 

The reviewer gives approval on the assumption that there will be 
ad.equate support on the plastic liner iaaue from the pa.rent 
company. The enterprise should continue to investigate the 
applicability of zero ODP options including taking note of the 
recommendations ot the OORG Refrigerator and Freezer Foam Working 
Group. 

The requirement tor a pre-heating oven should be investigated 
before purchase. rn the reviewer's experience these have not 
proven necessary for HCFC 141.b technology because foam to liner 
adhesion is improved. relative to that with CFC ll and the slight 
Change in boiling point is not significant. 

LBssoN FROM EXPERIENCE 
None. 



LO r t;.....O 

- 2 -

EWtROmgJl'f'l'l\L isstms 
Aa mentioned abeve, th• Cl:l.011en technology haa a residual ODP and ' 
must be ccnsidarad as a transition pbas• aolution. 

SU'ITX tlltJ'BS 

There is provision to improve ventilation to ensure fire safety 
when operating with HCFC l4lb. There should be training / 
support :.erom the parent company en this issue. 

COST IU"IC'J,':tVJQSS 

comments are eovered above. The very low UAC associated with the 
transition phase (for the fo&lll) ia noted. The enterprise is 
al.ready equipped with mQd.ern polyurethane dispensing equipment. 

O'l'QR 

None. 

GMFJ/kd/28/2/94 

) 





To 

"From 

Konrad von Ritter 
The WORLD BANK 
USA- Washington, D.C.20433 
fax: 1• 202· 47'1• 2'1'3 

Dr Lambcn Kuijpers 
Technical University 
W & S /4 Building 
POBoxS13 
NL - 5600 MB Eindbov.-.n 
td: 31-40-472487 
fax: 31- 40- 46 6627 

Date 94-03..0l 

Paga 3 (including this one) 

Copy Waltz 

Dear Konrad, 

Please find attached the review of tho melcom proposal. 

Regards 

page l 

UNEP TecbnoloQy and Economics Panel 

l~-:.~:-------i 
l- • ~.-.•--•-•--- i, 

' 
I
,:.~;·.:· ... · ~ ;'. __________ , 
:·: .. ···.:~:... '. .. -~;-- 1 
~• .. •• 'r" 1 
1: ~~i~. ~-~:-- 1 

••bf•: .. w·••~~l:;.t!~ --· ·--- -r 



1V:alay:1ia 
REVIEW OF A HFC-134a CONVERSION PROJECT 

Manufacture ofHFC-134a Refrigerators at Matsushita El Co MELCOM Bangi 
Project Propoau by The World Bank, February 1994 (II) 

RTIJ-UNWB•LK-94278 -lk 
Scope 
The project under review covers two phases of the conversion to HFC-134a in retrigaraton; at 
Matsuahita (MELCOM) Bangi in Malaysia, where the production level is 146,000 products per 
annum. Emphasi$ in the proposal is on the expamion of laboratory facilities and on the extended 
testing of refrigerators, and on the supply of moisture free compononts. 
The first phase is in agreement with the phased approach recommended by the OORG; it also 
fulfills me requirement that HFC-134a technology assistance will be from a manufacturer that has 
commercialized the 134a product. 

' Recommendation 

, The project Is supported, ho-var, 
this provided that the number of tests proposed are reconaidered/reduced or that adequate 

/I additional information on the neceuity of the tests is given. 

Relevancy and Adequacy of Information 

• The proposal does give the neceuary information where the supply from compressors will 
come from and what this will imply regarding tests that need/need not to be performed. 

• Furthermore it is mentioned that the assistance from the compressor manufacturer is only 
related to compressor life tests. 

• The proposal adequately describes the technology transfer contract with the Matsushita 
company, that will do design and additional tasting tree of charge. 

• It is stated that technical assistance is being carried out via a number of visits of engineers to 
the Matsushita company in Japan, and a number of visits of an engineer from Japan. It is 
assumed that this can guarantee enough technical assistance (however, this type of technical 
assistance seems to be different from the ones other Matsushita based proposals). 

Technical soundne.ss 

• With the assistance of the Matau&hita company -and po1111ibly a comprauor manufacturer• the 
134a development or redesign will not be aublltantially different from th• usual CFC-12 
development. Of course, specific aspects have to be checked; this applies to the compressor 
manufacturer but also to the refrigerator manufac:t1Jrer if specific manufacturing conditions 
prevail. The proposal explicitly mentions very high humidity in manufacturing. 

• In principle, the proposal has a very sound character where it concerns reliability: 
• • design and Umitad testing at Matsushita 
• - checks of moisture/oil/design problems via monitoring (USO 130,000) 
• - extended testing vie dimate rooms plus costs tor prototypes and testing (USO 900,000) 
• Normal practice -in the case of CFC-12· has been that appliances were extensively checked 

in a dimata room (one to two models per two year). ll would probably imply the extended 
testing of 20 samples per model for a &onger period. Tranatening this way of tasting to the 
HFC-134a conversion yields a very high need of testing positions. given the development of 7 
models in two years. It is not certain, whether this Is required. 

• Of course, an extra test facility for HFC-134a will be needed, certainly if other ambient 
temperatures have to be taken into account. 



• However. given the fact that limited testing is done at Matsushita, redeaigns (probably proven) 
come trom the same company, extensive monitoring of all kind of effects such as moisture, oil 
lavals ate. is done with new equipment (which was not common practice for CFC-12), It saams 
logical that the conventional reliability testing (at least the number of samplaa tested) can be 
reduced. This al&o because the model design& that will be converted will be comparable to 
each other (not completely different) to a certain degree. 

• Taking into account e lower need tor tasting large amounts of samples, coats for the test 
rooms, the recorders and the prototypes/tests could be substantially reduced (e.g. by 50%). If 
MELCOM states that this will not be pouible, a descnption is needed 

• -why all models are completely different from each other (design) 
• •why the amounts need to be so large, given the monitoring of all phenomena 

This would imply a reduction in the total cost (which now amounts to about USO 900,000) for 
climate rooms. instNmentation and prototypea/te&ting. 

It should be stilted that the procedures propo&ad are very good, but may even be 
"over-guaranteeing reliability. 

Lessons from experience 

A project for Matsushita In Thailand (submitted in May 1993) gives a different Idea of the way of 
testing (compressors provided) and the costs for technical aasistance. It does not imply that the 
technical asal&tam:a 8$ defined in the eariier proposal is the aclaquate one, the aasiatanca and 
the testing In this proposal (which in a aan&e replaces direct technical aaai&tanca co&ts) can be as 
good (more experience locally) but shOuld then have the same order of magnitude, financially 
spoken. 

Environmental and Safety Is111es 

The u&e ot HFC-134a is an acceptable way to reduce CFC·12 consumption. 

Cost Effective.u.eu 

Cost effectiveness cannot be diseusaad. 
Costs for testing rooms (equipment) and for additional tests mainly for reliability (Incl. compressor 
behaviour) are extremely high. Radudion of the number of tests, together with good logistics, 
could yiald a substantial reduction. 
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tmacom 

March 3, 1994 

Konrad von Ritter 
The World Bank 
8181 H Street, NW, 
Washington. DC 
20433 

Ref: Malaysia Melcom Project 

Dear Konrad 

3 Robert Speck Parkway, 
Ml!llSl.,,sauga, Ontario, 
Ce.reda, 
L4Z3C8 

ByFAX 

I have reviewed the latest proposal for converting Melcom to new 
refiigeration technology. My Interest Is the solvent aspects of the 
refiigeration manufacturing facilities. 

I note with interest that Melcom has now sub contracted the manufacture 
of the plate water evaporator to an outside shop. This has resulted in 
Melcom ceasing its use of 1,1,1-trtchloroethane (the previous proposal that 
I reviewed had the evaporator assembly manufactured using a water 
soluble oil followed by aqueous cleaning). 

Accorclin I have no further comments re rdin Melcom's elimination 
of ozone depleting so ven s m s ect. 

I do however recommend that the company that is now manufacturing the 
plate water evaporators for Melcom be contacted to confirm that It is not 
using 1,1,1,-trichloroethane and that it is using.water soluble o11s. At the 
same time it should be determined if the subcontractor has other uses of 
ozone depleting solvents that require eliminating. 

Regards, 

Arthur D. FitzGerald 
Director 
Environmental Projects 

cc: Tom Waltz --World Bank/OORG 





National/Panasonic 
MATSUSHITA ELECTRIC CO., (M) BHO. 

To Mr. Konrad Von Ritter 
Department I, East Asia Pacific 
The World Bank 
Washington D.C 20433, USA 

From Mr. T. Sasaki 

Date 

Copy 

Production Executive Director 
Matsushita Electric Co., (M) Bhd 
Lot 7, Jalan P/2A 
Bangi Industrial Site 
43650 Kajang 
Selangor Darul Ehsan 
Malaysia 

28th. March 1994 

Mr. Ismail Ithnin 
Ketua Pengarah 
Jabatan Alam Sekitar 
Kementerian Sa.ins, Teknologi Dan Alam Sekitar 
Tingkat 12 & 13, Wisma Sime Darby 
Jalan Raja Laut 
50662 Kuala Lumpur 

Dear Sir, 

RE Justification MELCOM IMF Proposal February 16 Version 

With reference to letter we received from Mr. Mark Radka on 
March 18, 1994 regarding the World Bank's OORG comments on the 
above proposal. 

Here we would like to justify the following points 

A) PU Insulating Foam Component 

1. Concerning the issue of incompatibility between HCFC-14lb 
alternative blowing agent and refrigerator components. MELCOM 
had conducted extensive preliminary testing with its components 
suppliers Toyo Plastic Malaysia Sdn. Bhd. Our latest extrusion 
test on plastic Liner was on March 10, 1994. 
Test result to date show no evidence of critical problell\S. 
MELCOM will continue to investigate the issue of incompatibility 
both by continuing its dialogue with 1st Malaysia's suppliers 
and by verifying research results with MEI engineers. 

2. Dr. Jeffs suggests that the purchase of the pre-heating oven 
may not be necessary due to HCFC-14lb technology and slight 
change in boiling point. 

[7 HEi'O Off1CEArMIN Pl.ANT 
lOf NO, 3, JM.>N SESIKU 1Sl2. SECnoN l5 
$W,M /IU<M INOIJS1AIAI.. $ffE 
<()OOOSIW<IUM 
sa..ANGOA OAAUl EJ,1SAH, MN..A't'SIA 
Ta ((X))55910U),9 
FAX (031 $50.191'$1 
Tl:;lEX;MAICOMA.36s:6 

[7 """"FUNT 
tOYHO, 1,JM.»4PflA ...,_"""".,,.. 
81,NGl OOJST'AIM. SITE -­$8.NiGOMOAAUl.£t,1$,liH.MALAY'$tA 
ra. ~, IJZ50100-6 
FAXf«ll~ 
T8.£X;MAAfPMA3l615 

[7 PORT Kt.ANG PlN<f 
l.OTN0.46f73. 
.................... UMJ 
P~lhlOUSTRVd,..SITE 

""°"POOT"""'° 
SEl.MQOR ONU. EHSAN, IIW.AYSlA 
TE!...(0013681941. fOOI ~ 
FAA (03) 3670033 
Ta.EX; MAICO MA 38iJ3S 



National/Panasonic 
MATSUSHITA ELECTRIC CO., (M} BHO. 

Below are the explanation on above requirement : 

141b minimum boiling temperature 

Mean ambient temp. in Sangi area 
In the morning 0700 
In the afternoon 1300 

Temp. specification of Door Panel & 
cabinet before charging 

Actual door panel & cabinet temp. 
before charging in the morning 

Urethane jig temperature specification 
for charging 

= 

= 
= 

= 

= 
= 

32 C 

24.0 C 
31.5 C 

34 to 36 C 

25 to 26 C 

40 to 45 C 

From the above data, it is very clear that pre heating of door 
panel & cabinet must be done because :-

a) Ambient temperature in the morning is less than 141-b boiling 
temperature 

b) Door panel temperature before charging is below specification 

c) Although urethane jig temperature can be maintained at 
42 - 45 Clow temperature of panel will increase reaction 
time hence result in foam void and poor adhesion between 
PU foam & door panel surface. 

B) Refrigeration Component 

1. On Or. Kujipers statement that why all models are completely 
different foam each other (design). 

17 

Basically MELCOM is developing two different type of refrigeration 
system for the refrigerator. That is direct cool roll bond 
evaporator and frost free evaporator coil cooling fan type, 
a total of seven model of refrigerators. 

+--- --------------+-------------------+-------------------+ 
Refrigeration Single Door Twin Door 
System , Model Model , 

+------------------+-------------------+-------------------+ 
: Frost Free l : 3 
+------------------+-------------------+-------------------+ 
: Direct cool 3 : 1 : 
+------------------+-------------------+-------------------+ 
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MATSUSHITA ELECTRIC CO .• (M) BHO. 

These Refrigerator with difference as follow:-

a) Refrigerator capacity varies from 130 litres to 430 litres 

b) Cooling evaporator different sizes, Roll Bond type & Fin and 
Tube evaporator difference in design & construction. 

c) Compressor difference capacity due ta cooling capacity & 
related components matching. 

d) Inner condenser length differences due ta heat load capacity an, 
surface area of heat dissipation on cabinet. 

e) Refrigeration system balance by mean of varies length & 
sizes of capillary tube pressure losses. 

2. Why the amount need to be so large (climate control room, 
instrumentation, prototype/testing) given the monitoring of 
all phenomena. 

(7 

The development flow for non-cfc refrigerator cooling system 
for Melcom by our parent company in Japan. The six major steps 
are as follow:-

a} Study system design 
cabinet heat load, condenser capacity & system volume. 

b) Study gas amount 
Oas charging test at ambient temperature 32 C & 43 C 

c) Decided the best Capillary Tube and secondary Capillary Tube 
Continuous running performance at 32 C & 43 C with various 
pressure drop. 

d) Decided Capillary Tube 
Recovery test at 32 C, RH 80\ with the best capillary tube. 

e) Estimate starting 
I.P.D test at ambient 43 C 

f) Arrange Reliability test sample 
Discharge gas, motor winding, oil temperature at 38 c with 4 
face enclose setting. 
Flash gas possibility test & oil level checking 
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MATSUSHITA ELECTRIC CO., (M) BHD. 

Similarly each development step on non-cfc refrigerator must 
comply with varies test items. 

a) Study cooling system (mock-up sample} 
Total 14 test item 

b) Cooling performance testing (mock-up sample} 
Total 25 test item 

c) Reliability test sample (monitoring fridge) 
Total 15 test item 

d} Pilot run (Pilot production refrigerator} 
Total 60 test item 

Inview of the above procedure in carrying the 7 models of 
non-cfc refrigerator development & production in Melcom. 

The need on climate rooms, instrumentation, prototypes/testing 
is the basic requirement in complying with the product quality & 
reliability of non-cfc refrigerator. 

We sincerely hope your kind understanding on the matter will 
be highly appreciated, 

Thank you and best regards 

MATSUSHITA ELE TRIC CO., (M) BHD 

Y. Shimizu 
Refrigerator Senior Advisor 
Bangi Plant 

T. Sasaki 
Production Executive Director 
Sangi Plant 
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