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Dear Dr. El-Arini,

As a signatory of the Vienna Convention for the Protection of the Ozone Laver and the Montreal
Protocol on Substances that Deplete the Ozone Laver and in view of its commitment o
these Conventions, the Arab Republic of Egypt has undertaken the preparation of a comprehensive
strategy to phaseout the use of the regulared substances, The lital sirategy statement is expressed in
the Country Programme for the Phaseout of Ozone-Depleting Substances (ODS8) which has recenty
been finaiized and which is being presented to the Muidlateral Fund for consideradon at its Executive
Committee meetng planned for October 1992, The Country Programme outines the srategy which is
being adopted by Egypt and identifies key interventions which are required 10 minimize the economic
and social welfare impacts of eliminating the use of those substances.

In addivon o the Counwry Programme, we are pleased o present to the Multilaterai Fund
a numnber of ODS phaseout projects most of which have been prepared with the assistance of
the Unired Nadons Development Programme. These projects form the {irst block of projects to be
presented for funding by the Multilateral Fund. Additional projects, which are presenty at the concept
swage. are being researched and will be prepared for presentation ar 2 later dme.

Accept, Dr. El-Arini . the assurances of my highes: consideration.
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faﬁCzibmef Affairs. and
\aizmsw of State for Adminismative
Dewetopment.
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MISR COMPRESSOR MANUFACTURING CO.
{ MCHC )
S.A.E.

Cairo,dugust 31,1992

PROJECT FOR MOGDIFICATION OF MCMC COMPRESSORS
FOR UTILIZING THE HEC 1342

COUNTRY OR REGION  : EGYPT

CALCULATED ODS CONSUMPTION:

PROTECT TITLE ;v CONVERSION OF REFRIGERATING COMPRESSORLS 10

- HFC 134a BY MISR COMPRESSORS MaNUPACTURING

CO. (MOMC)

PROJECT DURATION : 18 MONTHS

SECTORS COVERED : HOUSE HOLD REFRIGERATORS & STMILAR
APPLIANCES

PROJECTED ODS PHASE-OUT FROM PROJECT : 324 TONS/YEAR

PREOPOSEDN RUDGET > U.8.5% 2,800,000

IMPLEMENTING AGENCY @ WORLD BANK -IFC,
NATIONAL COORDINATING AGENCY: EEAA

i
! PROJECT SUMMARY

Poaccording to the spirit of the MONTREAL protowol, and Dgyoo .

| COUNTRY PROGRAM for phase out of 0DS's (MCMC) qguided by ERaAs

I have prepared this project to replace the CFC-12 used in

! house-hold refrigerators ,and similar appliances by HFC~134a

i The praject will be able to phase out more than 324

f ton/oDSts/year . To achieve this target MCMC have to adapt new
drsigns to the local condition and modify its factory to
produce a family of compressors which use HFC-1i34a. The toual
cost of the project is about U.S$.% 2.8 million ,and shall he
executed over 18 months namely 1992,1993

UNILT ABATEMENT CasT OF PHASING oUT CFC "r~12:
Total cost in U, 2

Amount Phased out in Xg X Project 1ife in y=ars
= 2 BOO DLG
324 000 X 15
= $ 0.576 / Kg

i
i



MISR COMPRESSOR MANUFACTURINGCO,
[ MCMC}
Cairo,August 31,1992

PROJECT FOR
MODIFICATION OF MCMC COMPRESSORS
FOR UTILIZING THE HFC- 134 a

I — . -~ ——. S - o Srrm. o —rn —— T — > m— o7, —
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This report include the necessary facility and technical
support for manufacture of a newly designed HFC-134a refrigerator
conpressors in MCMC project which had been designed for CFC-172
compressors . This proposal was prepared by MCMC with the help
and guidance of the Egyptian Enviromental Affairs Agency [EEAA].

B-PRESENT CONSUMPTION OF CFC-12 IN EGYPT

s - —— — o — T T {——- T — " _t W

The total number of house hold refrigerators, freezers, wster
coslers ,dosplay cabinets and similar appliances in use in &ovpt
is about 7000000 seven million units while the norma! production
i~ about 1000000 one million per annum . The production capas ity
1 MCMC Factory 1s 1800,000 compressors per annum. This amount of

wpressors will be used for satisfying the reguirement of the
ragyvptian local market and for export, helping to phase cut an
apeunt of CFC-312 as follows:

1800 000 X 0.00018 = 324 ton/annun

C ~ OBJECTIVE
The implementation of this project will provide a local
source of refrigerator compressors hneeded to accomplisb an
optimum phaseocut of ODSs in Egypt in accordance with EGYPT's
COUNTRY PROGRAM and the spirit of the MONTREAL PROTQCOL . The
size of production of these compressors shall satisfy the
Fgyptian market needs ,and part of the requirement of the Arab

market. Yo, .

[P



D- QUTCOME OF THE PROJECT

MCMC yearly production of about 1.8 million HFC-134a
compressors will phase out about 324 tons of CFC-12 yearly in
Egypt .It will also participate in helping the same purpose in
other countries difined under the Montreal Protoceol by exporting
to them an additional number of HFC-134a compresscrs. This will
increase the total phased out amount of CFC-12 by MCMC
compressors.MCMC probable export market within the countries
defined under the Montreal Protocel are as follows :-

Ttaly (1) 1260060
Syria 13000
Jordan 6000G
Morroco 125000
Tunisia - 80000
Nigeria -~ 150000
Russia 150000
Total 821000 COMpressors per annum

{1jaccording to the Licence Agreement the Licensor should buy a
minimum of 7% of MCMC annual production for his own use.

E- INFORMATION ON MCMC

.1 MCMC is an Egyptian share holding company incorporates 'n
Fopruary 1988 under Egyptian laws 43 of 1974 and 230 of 197
Tne articles of incorporation and the statutes of the compns
<o approved by the presidential decree no. 17 of 1988 an!
nuhlished in the officlal gazette no.43 dated Feb.20th,1987, MiMo
hayv beern tcommercially registered under no. (59%48) on March
Thth, 1988, 1ts tax card is no.2207 dated April 26th,1988. MV nae
tull powers to own the properties and to own and to carry - !
pusiness which it ewns and carries on and proposes to own and O
carry on the purpose of the project. The [irst share holde:.
meeting was held on 25.2.1988. The construction of the factoery
buildings and the utilities is about to be finished on its owned
land of B89900square meters, in the industrial area A-2 in the
Tenth Of Ramadan town. The land contract had been rigestered



DISTRIBUTION OF THE PAID CMPITAL

NO DESCRIPTION 1000 L,E NO OF SHARES | CURRENCY OF MATIONALITY
PAYMENT
TOTAL PAID IN
1 THRE EGYPTIAN ABROAD FOR INV.E& DEV. CO. 2500 2500 23000 T, POUND EGYPTIAN
2 DELTA INDUSTRIAL CO. " IDEAL" 5000 000 SUQGD “ "
3 SUSZ CANAL BANK 7058 7055 70550 g "
X MISH IRAN BANK FOR DEVELOPMENT 2500 2500 25000 " *
5 HISR INSURANCE CO. 2500 2300 25000 " " -
] EGYPTTIAN GULF BANK ToL0 7000 TQLo0 " "
3 DALLAH INTERNATIONAL HOLDING CO. 30800 50800 508060 uss "
8 SHEIXH KHALIED AL XHALIFA 2500 2500 25000 uss BAHRENIAN
9 DR. SALAH BL DI IBRRHIM EL-DEEB 5 5 50 £, POUND EGYPTIAN
10 MA. AHMED SHAMANDI YASSIEN 40 40 400 . n
11 MA, SATED AHMED SHAMANGI 30 30 100 " "
12 MISS MAT RHMED SHAMANDI 20 20 2060 " "
12 SOFICOCO. 500D 5000 50000 BER "
14 ENG. MOHAMED SALAH PL DIN EL-DEED 18 18 1868 . POUKND LEYPTIAN
18 r MR, MAGDI SALAH EL DIN EL DEEER 18 18 180 " "
16 MRS, HONA SALAH EL DIN EL-DEES 14 14 140 " "
17 IFC - 1-Tols! 900 36060 uss INTERNATIONA
18 SAUDI EGYPTIAN INDUSTRIAL INVESTHMENT CO. [ 11100 111000 111680 5, POUND L
[ EGYDTIAN
!
TOTHL b iosoco | 108000 1066000 B, POUND
EGUETING TUNERINTR OF SHRRD DOUITY = S5B.O7547 %



F - TECHNOLOGY OF THE PROJECT
1 ~ MCMC has a technical assistance and licensing agreement with
WHIRLPOOL ITALIA of Italy which itself is 100 % owned by
WHIRLPOOL CORPORATION, U.S5.A, one of the largest compressor
manufacturers in the world . MCMC factory is designed to
manufacture about 1.8 million refrigerator compressors in seven
different sizes working with CFC-12 . Replacing the CFC-12 by the
none ozone depleting HFC-134a must be combined with using ESTER
or POLYESTER o©il to secure capatibility.

2 — The development ©f the saven compressors to use HFC-134a and

the polyester oil will include :

(1) Modifying the design of the compresscrs to over come the drop
of performance due to the nature of the new gas , the
modifications will include :

a- Blgger stroke by :

New eccentricity of crank shaft

- New piston (new position of piston pin )

b - Reduction of the dead volume by

- Thinner valve plate

~ Smaller discharge port

- New suctlon valve

o ~ Readjustment of the present electrical motors probabiiy
by change of the wire diameters or the number oi
windings turns or by both

(2}  Ensure material ceompatibility which will reguire the voo
new ind of insulation, a problem to be solved by the Lo
Euyptian wire manufacturer at the cost of MCMC . (The
ranufacturing of the standard double coated enamellec copi-r
wire had been developed for the first time in Egypt Ior
MCHC) . RIS

o b



3-a—- Manufacturing the modified compressor will reguire new tools
jigs, fixtures, mechanical gauges, master gauges for
electronic & pneumatic measuring equipment, new and
additional laboratory equipment ,new pattern sets ,new
dies,etc

b ~ As using paraffins and waxes shall be prohibited to

avoid obstructions in the appliances , specially in the
capillary,this will require new washing machines for the

incoming parts, such as screws , springs piston pins |, oll

pilck up , muffler covers , and other parts which will be

obtained from suppliers to c¢lean them from these substances.

c - Where the manufactured parts can not be washed such as

electric _windings the machines should be developed to use

hydraulic” oll compatible with both the HFC-134a and the

POLYESTER oill.

d - 1t will be necessary to add a new storage supply , pumping

and wetering system for the POLYESTER oil separate from the

system of the standard present oil . The attached drawing
is the new modification of the oil system which contains two
sepurate plants to allow using two different oils .

e - Producing two different compressors will reguire doubling
some of the testing eguipment to avoid bottle necks in the
flow of testing and production.

G~ CUSTOMER'S SERVICE
T complete the conversion of refrigerators and samilar
«pllances te HEC 134a, it will be necessary to modlify theso
1liances and readjust 1t to perform satisfactorily with the
.14 gas and the new oil . MCMC should carry out in its
aboratories the necessary experimental investigations on ieae
sppliances using its newly developed compressors to provide ther:
manufacturers with the required technical advice to reach this
primary target . Applying this solution will enable the
manufacturers of refrigerators and similar appliances to convert
them to HFC-134a and give them the time required for optimizing
the designs of the concerned applianges-to their satisfaction
technically and economically . MCMU alsd"may take part of this
final target of optimization. /v 3gem » -
N
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H~-PROJECT REQUIREMENTS
FOR CONVERTING TO HFC-134a

e —— A U — —— Al W W Vo

Table (1) contains a list of equipment , personnel , and
technology transfer requirements necessary for MCMC to
accomplish the timely and cost effective change of MCMC
refrigeration compressors to support use of HFC-134a .
Technology is to be obtained from WHIRLPOOL ITALIA ,a
subsidiary of WHIRLPOOL CORPCRATION {U.S.A.] ,one of the
major leading manufacturers of compressors in the world ,who
will provide on-site expert supervision of all conversion
works directly required for or encountered with changing to
HFC~134a. A

[P
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TOTAL PROJECT COST

- {1 W ot < i Sl W o o, " o

- EQUIPMENT 1,978,000
- PERSONNEL 231,312
- TECHNOLOGY TRANSFER 321,600
- CONTINGENCY 269,088
- 2,800,000

I - PROJECT EXECUTION SCHEDULE
1. According to plan MCMC factory shall be in production during
the third quarter of 1993 ,hence it is necessary to start
immediatly modifying the works and placing the orders of
additional supplies required for the conversion to HFC-134a.
2 Starting production during the transition period from Cre-12

io-

to HFC-134a MCMC have dicided to convert its production as
follows:

15 To be ready to produce both HFC~134a and HFC-12 compressors
from the first day of normal production.

i3 The size of production of HFC-134a compressors shall oo
dncided according to a plan to be agreed upon with the custoncr-
under the umbrella of EEAA,and will be gradually increased wi“hin
thne said plan until the full production capacity shall be rec:ied
and no more CFC~12 compressoy shall be produced

[3] MCMC shall be able to phase out the use of HFC-12 in newly
produced house-~hold refrigerators and similar appliances in Egypt
within two years from the date of starting production ,that is

early during 1996.
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PROJECT COVER SHEET

COUNTRY OR REGION : Egypt

SECTOR COVERED : Foamed Plastics

ODS CONSUMPTION IN AFFECTED

SECTORS + 722 metriec tonnes of CFCs used to
make foams in 1991

PROJECT TITLE : Phasecut of the usze of CFC-11 in
the manufacture of flexible PUF at
Misr Foam Co.

PROJECT DURATION : Four months

PROJECT IMPACT

{ODS REDUCTION) : 121 tonnes per year reduced CFC-11
use {1991)

PROPOSED BUDGET : 415,000 US§ Project Cost

22,000 USS/year Organizing Cost
IMPLEMENTING AGENCY : URDP

NATIONAL COORDIANTING AGENCY: Egyptian Environment Affairs Agency
(EEAA) :

——— e e . e S — v

PROJECT SUMMARY

Egypt has developed a national country programme for the phase out
of ozone-depleting substances. One key sector is the CFC reduction
and phaseout in the manufacture of foamed plastics.Misr Foam CO.
accounted in 1991 for 14% of CFC consumption in this sector.Under
this project,the company will compeletly phase out the use of
CFC—-11 by 1993.



3

The following was set up for the implementation of the replacement of CFC-11 by
methylene chloride:
a) collection of expertise
b) reformulation of all foam qualities
¢) implementation of equipment modifications and safety
measures
d) training of management and employees,

The company has already started on this program and is ready to implement measures to protect
its workers’ health and safety.

3. Praject Objective

Complete phaseout of CFCs while providing for the health and safety of workers and
allowing for future emission restrictions.

-

4. Technology Discussion

MISR Foam Co. currently produces flexible PUF slabstock on one production unit,
utilizing the "Varimax" process. This process - licensed to MISR -- allows for maximum
production yields. After production the blocks of foam are cured in a secured area. The
average density is ratuer low (largest production: 16kg/m?®), requiring large amounts of auxiliary
blowing agent (ABA). The replacement of CFC-11 as ABA by methylene chloride was
attempted from January 1992 and went relatively smoothly. The formulation transfer process
for all qualities took about three months, during which increased defects in products occurred.
In April, product quality normalized, indicating that the new technology was successfully
implemented. However, the unacceptably high workplace concentration of methylene chioride
required immediate action. ‘

The company designed a plan to

~ Implement improved ventilation and encapsulation
- Provide personal protection

- Train for adequate emergency response.

One of the features of this plan is to collect process emissions through a central exhaust. In case
of future restrictions on emissions, it will be relatively easier to attach collection and recovery
equipment to this channel. The company’s proposed measures to provide adequate worker safety
are unique in Egypt and deserve high commendation.



5. Cost Bffectiveness Estimate—(see Attachment A)

The company may expect some cost savings, based on the lower price
of methylene chloride compared for CFC-11. These savings will
offset higher costs of catalysts, handling, and maintenance.

6. Project Activities, Cost and Timing

Details of the key project steps and their timing are shown

below :
ACTION TIME FOR COST
COMPLETION (ONE TIME)
1} Formulation transfer and completed 8 65,000
process trials
2) Plan transfer sysgstem for completed 3 8,000
methylene chloride
3} Safety egquipment per attachment 2 mos. $ 108,000
4) Process encapsulation and 4 mos. $ 130,000
{including installation)
5) Training per attachment 12 mos. § 60,000
6) Consultation 12 mos. § 24,000
7) Contingency na § 20,000

Total

&7

415,000



ATTACHMENT A AND B
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Attachment
A: RECOMMENDED BAPETY EQUIPMENT

QUANTITY DESCRIPTION UNIT PRICE PRICE
25 Respirators 8 300 $ 7,500
50 Cartridges 40 2,000

7 SCBA s 2,000 14,000

2 VOC Monitors (specified for
methylene chloride):

«~ one digital monitor 5,000
- oné tubes monitor 3,000
12 Chemical protective suits 60 720
1 Sprinkler system {(including diesel
generator) 75,000
TOTAL $108,000

B: TRAINING

1y Training wvisit for 10 working days to the USA for Plant
Manager and a Safety Engineer (visit methylene chloride
supplier, visit fgoam manufacturer).

Air tickets 8 9,000
Hotels, HMeals § 9,600
Training Feess $ 7,500
Migscellaneous Expenses 8 3,900
SUBTOTALS § 30,000
2) Medical screening $ 10,000
3} On—-site training for emergency s 20,000

response {(miscellaneous hardware)

TOTAL $ 60,000



ATTACHMENT C
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ATTACHMENT D
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Misr Poam cost for its measures to reduce the use

of ozone depleting substances:

?roductian loss 53.078 $
Air comprossor 7,550 §
Foreign experts for ‘
technoleogy tramsfere 8.000 §
Training program for Misr Foam

factories manager for one o

moenth about up to date

messures to vreduce the use of

ozone depleting i

substances 2.500 s

Total Cost Fet Ti‘m{“'( b"ﬂ(' 63.57? $

For Trmfu %04-'—— ’7,‘"‘0 $

-y,
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1.1.1

1.1.3

d.1.4
l.l‘s
1.1.6

Production Loss:

From the first day of January to the end of March
(about three months) technclogy transfere period.
Misr foam produced about 600 tons of sponge (200
tons/month).
80% of the product is low =dgnsity sponge i.e 480
tons. ‘
3b6ut 10% of this product with defects i.e 48 tons.
statistical survey showed thatt
40% second grade sponge
58% Scrap sponge

2% Loss sponge
Prices of saecond grade 4.000 L.E. i.e 1208,4$/tca
prices of scrap 3000 L.E. i.e %06,35/ton

Total price= 19.2 x 1208,4 + 27,48 x 906,3 = 48,4328

Original Cost= 48 x 2114.8 = 101.510%

first grade

Misr Foam cost = 101.51Q - 48.432 = 53.078g
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Air comprossor:

. Misr Foam design a simple system for suitable handling

of méthylene chloride as shown below

Comprossor

- mixen

Y sypplying
Tank

T

'y



Cost of Production of Sponge
Using CFC11 and Methylene Chloride

A-_Raw Materials Summary:
r how that:

~ Misr Foam cost to produce 1 ton sponge density 16 kg/m3
using CFC11 = § 2,086.8

~ Misr Foam cost to produce 1 ton sponge density 16 kg/m3

- using M.C. after conversion = § 2,095.00

-~ Misr Foam Incremental Cost (losgs) = 2095.0~208¢6.8
after conversion = § 8.20/ton

- Misr Foam produces 200 tons sponge / months average 80%
with low density i.e. 160 t/month in which methylene
chloride be used. )

- Extra cost after conversion for one year = 8.2 x 160 x
12 = § 15,744 /year.

At first the company expected some cost saving based on
the lower price of mythylene chloride ($ 0.60/kg) compared to
price of CFC11 (§ 1.06/kg}. But after conversion, the Egyptian
market showed that sponge with M.C. is softer and to meet
the same specification using CFC11,it is necessary to increase
the index number of TBO from 108 to 115 (i.e increase of
amount of T80 from 392.69 kg/ton to 417.71 kg/ton). This is
the main reason not only for increasing the cost when using
M.C.

-~ Prod ion 3
tistical Sur gh ha

About 2.5 % extra second grade will be produced i.e. 4 tons /
month.

- Price of second grade $ 1208.4/ton.

- Lost of second grade § 2095.0/ton loss ={2095.0 -1208.4)x 4
= 886.6 x 4
= 3546.40/month

Misr Foam thinks that the formulator Engineer will gain
the experience as with CFC11 within 2 years minimum.
i.,e. loss = 3456.4 x 12 x 1

= 8 42,556/year.

Total loss/year due to difference in cost of raw material and
experience loss = § 42,556 + 15,244
= & 58,300 {( Say § 60,000 )



Basis of Calculation

Polycl 100 kg
H20 8 kg
Silicon 1.3 kg
Stoct 0.3 kg
Amine 0.05 kg
M.C. 8.75 kg
T80 64.16 kg

179.56 kg

*(~-H20) = 174.56 kg
12% gas loss

Raw material use 174.56 x (.88 = 153.6 kg product .

153.6 kg sponge comes from 100 kg polyol.

1000 kg sponge comes from an amount of polyol used
in 1 ton = 651.04 kg and so on.

e e e e e e e e |

Raw Materials Cost Kg used to produce $ Cost to
$/ton {1 ton sponge produce 1 ton i
density 16kg/m3 sponge density
16kg/m3
ﬁ Polyol tons 1528.7 651,04 895.2
T 80 ton 2323.3 417.71 970.46
Amine kg 15.4 0.33 5.1
ﬂ Silicon kg 8.2 8.46 69.37
u Snoctoal kg 10.6 1.95 20.67
Methylene 0.6 56.97 34.2
Chloride
Total | o N 2095

1 cost for producing 1 ton sponge using methylene chloride § 2085.



Polyol 100 kg

H20 5 kg
Silicon 1.3 kg
Stioct 0.25kg
Amine 0.05kyg
Fi1 12.5 kg
T 80 60.25kg
H20 174.35kg

12% Gas Loss.

Raw material use = 174.56 x 0.88 = 153.43kg amount of raw

materials used for 1 ton calculated as explained before.

Cost kg used to & Cost to Produce
$/kq produce 1 ton 1 ton sponge
sponge density density 16kg/m3
16kg /m3
Polyol ton 1528.7 €51.76 996.3
E T80 ton 2323.3 392.69 912.3
Amine kg 15,4 0.33 5.08
Silicon kg 8.2 8.47 69.45
ﬂ 8t.oct kg 10.6 1.63 17.28
E CFC11 1.06 81.47 86.36
| zotar s _2086.77

The total cost for producing 1 ton sponge using CFCil = § 2086.77



PROJECT COVER SHEET

COUNTRY OR REGION:
SECTOR COVERED:

ODS CONSUMPTION IN AFFECTED
SECTORS

PROJECT TITLE:

PROJECT DURATION:

PROJECT IMPACT; ODS REDUCTION
PROPOSED BUDGET:
IMPLEMENTING AGENCY:

NATIONAL COORDINATING AGENCY:

Bgypt
Foam

722 metﬁc tonnes of CFCs used
to make foams in 199}

Phaseout of the use of CFC-11 in Molded
Polyurethans Foam Manufacturing at TAKI-
VITA :

Two years

50 tonnes per year reduced CFC-11 use

. US $490,000

UNDP with technica! input from USEPA

BEgyptian Environment Affairs Agency
(BRAA)

PROJECT SUMMARY

Bgypt has developed a national country programme for the phase out of ozone depleting
substances, One key sector is CFC reduction and phase-out in foam manufacturing, In this
ssctor, TAKI-VITA, a joint venture private sector company, is the Iargest foam manufacturer,
producing polyursthane flexible and rigid foams. The company has already phased out the use
_of CFRCs in its main production, flexible polyurethans slabstock. Under this project, the

‘company will phase-out CFC-11 in the manufacture of molded flexible, semi-rigid, and rigid

foants.
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FROJECT OF THE GOVERNMENT OF EGYPT

REDUCED CFC-11 USE IN FOAM MANUFACTURING

1. Sector Data -

Two major types of foams used in Bgypt are polyurethane foams (PUF) for tnsulation,
cushioning, packaging and automotive applications; and polystyrene foams for insulation and
food packaging. In 1991, an estimated 722 metric tonnes of CFCs were usad for foam
manufacture, with approximately 500 tonnes of this amount ussd to make insulation for
refrigerators. This project will reduce CRC-11 use by 33 toanes per year, Total CRC reduction
under this project would amount to approximately 5% of 199 usage in foams.

2. Background

One of the major uses of CFC-11 in Egypt is in the manufacture of foams, The
Government of Bgypt, in its draft country programme for the phassout of ozone-depleting
substances (ODSs), includes the reduction of CRC-11 from foam manufacture as a key element
in its action strategy. This project, by facilitating the reduction of CFC-11 in foamn manufacture,
will assist Bgypt meet its ODS phaseout targets under the provisions of the Montreal Protoco)
thereby contributing to the global reduction of ODSs.

The UNDP Team mission was informed by TAKI-VITA that British VITA is a minority
partner of TAKI-VITA British VITA {5 not involved In the day to day operations and
management of TAKI-VITA, No technology transfer agresments have boen entered into,

This project, at the largest foam manufacturer in Bgypt - the TAKI-VITA Company - will
reduce CFC-11 used In foam production. TAKI-VITA produces about 4,000 tonnes/year of
slabstock polyurethane foam, The use of CFCs in this production is already phased out through
the use of methylene chloride. The company also produces 300 tonnes/year of molded PUF in
which CFC-11 continues t6 be used. These 300 tonnes comprise the following:

a) 200 tonnes/year of molded semi-rigid and flexible foams used in fumiture,
sutomotive seats, shock absorption/padding, headrosts and armrests,

b) 100 tonnes/year of rigld insulating and flotation foams used as insulation panels,
water heater insulation, and water buoys.

* Distribution of Capital Ownership :

Taki 60 % 40 %



3. Project Objectives

The objectlves of this project are:

8)  eliminate CFC-11.in the production of semi-rigid and flexible foams; this would
amount {0 16 tonnes/yr of reduced CFC usage.

b}  reduce the use of CFC-11 in the manufacture of rigid foams by at Ieast 50%; this
would amount to 8.75 tonnes/yr.

) eliminate residual use of CRC-11 in rigid foams in a subsequent stage; this would
amount to 8.75 tonnes/yr.

4. Project Actlvities

In order 1o be certain that the objectives of this project will be met, it is important that
the technology transfer for the CFC elimination in flexible and semi-rigid foams, and CFC -
reduction in rigid foams, be done In a way which assures that good quality and cost competitive
production levels are achieved quickly. It is also impontant that the new CRC-free technology
be cost effective versus the anticipated market prices. There is currently sufficient tochnology
available 10 implement phasss one and two immediately. Phase three will require extensive
prototyping to evaluate and to adjust new technologies for customer specifications.

ACTION TIMING
PHASE 1 (1 YEAR):

1. DEVELOP SCOPB OF WORK, BQUIPMENT
REQUIREMENTS, AND SPARE PARTS IMO

2. ORDER, INSTALL, AND PRESTARTUP CHECKS 6 MO

3. STARTUP, PROCESS/QUALITY/TESTING 3 MO
PHASE 2 (1 YEAR):
4. NBW TECHNOLOGY BVALUATIONS AND 12 MO

IMPLEMENTATION OF CORRESPONDING PROCESS
CHANGES




5. Technology Discussion

TAKI-VITA currently produces molded polyurethane foams on three production units,
utilizing two-component systems. Component A comprises a mixture of polyo) and all additives
required. This includes 8% CFC-11. The latter component acts as a:

- physical blowing agent

- viscosity reducing agent

- softening agent

« thermal Insulator (rigld foams only).

CFC-11 can be replaced through the combination of another polyol and a different
blowing agent. However the viscosity of Component A would increase, requiring equipment
modifications. It is proposed 1o replace the existing (low pressure) foaming units by high
pressure models that can manage the required viscosities with an adequate margin for process
variability. However, in rigid foam, the thermal Insulation properties will deteriorate. The
proposed replacement technology, thorefore, only allows replacement of CRC-11 in rigid foam -
up to a level of 50%,

There are several options for further reduction in rigid foams while maintaining
acceptable insulation standards. Thess include:

- teplacement by other physical blowing agents

- replacement by carbon dioxide generated in situ by the
water/isocyanate reaction concurrent with changes in
product thickness and/or product density,

The new equipment would be versatile enough to allow the incorporation of such changes.

The replacement process would procesd in two stages:
1 lati pment: This equipment would, afier propoer training and
with szamzp assistanoa from equipment and raw material suppliers, replace the
current equipment, result in an eliminatlon of the use of CFCs in flexible PUF
(16 tonnes/year) and a reduction of 50% in the use of CFCs in rigid PUF (8.75
_tonnos/yeat),

2) After stabilization of the new production process, TAKI-VITA would proceed
with the evaluation of technologies that offer 8 complete elimination of CFCs in
rigid PUR, Bxisting personne) would be utillzed in combination with assistance
from chemical suppliers. Technologies utilizing no ODP agents will be preferred,
i.¢., if possible, no HCFCs.



6.

7.

5

Cost Effectlveness Estlmate - (See Attachment A)

Profect Timeframe & Budget

Details of the key project steps, which are emplifications of the schedule above and their
timing are shown below:

PHASE ACTION TIME TO ONGOING ONE-TIMB COSTS
COMPLETION COSTS
I 1 3IMO reses e
2 6 MO e $480,000 (a)
3 IMO B $ 10,000 (b)
I 4 12 MO (soe Attachment A) e ©
1&100 1-4 24 MO — $490,000
(8) 3 high pressure foaming units
@ $100,000/unit $300,000
1 high pressure foaming unit
@ $140,000 - $140,000
Installation, training, and :
freight @ $10,000/unit $ 30,000
I oven for heating barrels $ 10,000
Total Bquipment and Installation : $480,000
‘ () It is anticipated that the company may have to reimburse raw material suppliefs
for soms assistancs and trial material
(¢)  The company anticipates 15% higher material costs related to the introduction of

CFC-free technology. On annual chemical costs of $325,000 this would amount
to $48,750 par annum or $97,500 over the two year project period,
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TAKLXLS

FINANCIAL ANALYSIS TAKI VITA

NOTE: FINANCIALS ARE iN #X (1.8, / ODS 18 iN THOUSANDS OF KO

YEAR INVESTMENT OPERATING TOTAL MLE oS oos SAVED
coar OUNIAY $OUT  WIOPRO)  WRROJ  ODS
0 490 ¢ 490 490 34 34 0
1 34 34 34 366 18.6 18
2 66 85 85 39 ) 30
3 B0 80 80 42 0 42
4 B0 80 80 45 0 45
6 8o 80 &6 48 0 48
6 80 80 . B1 0 81
7 8o 80 65 0 b6
8 80 8o 66 0 BB
8 20 80 &6 0 6B
10 80 B0 BB 0 56
TOTALS 490 818 1309 825 816.6 815 454
MAX INCR COST
AY PROJ LIFE 971.44079

OF 10 YR AT 0%

AT FULL PROVECT IMPLEMENTATION

INVESTMENT PAYOUT /YR 78.745243

DPERATING COBTS 8o
TOTAL 189.74624

CECS SAVEDNYR B0

UNIT ABATEMENT COBT 3.3848048

Fage 1

surEHD xR



PROJECT COVER SHEET

COUNTRY OR REGION:
SECTOR COVERED:

ODS CONSUMPTION IN AFFECTED
SECTORS: -

PROJECT TITLE:

PROJECT DURATION:
PROJECT IMPACT: ODS REDUCTION
PROPOSED BUDGET:

IMPLEMENTING AGENCY:

NATIONAL COORDINATING AGENCY:

Egypt
Flexible & Rigid Foams

722 metric tonnes of CFCs in
1991

Elimination of CFC-11 in the Manufacture
of Molded Polyurethane Foams at
Technopol |

24 months

35 tonnes per year reduced CFC-11

‘US $645,000 Project Cost

$ 45,000 Ongoing Cost
UNDP '

Egyptian Environment Affairs Agency
(EEAA) .

PROJECT SUMMARY

Technopol Egypt SAE, a private sector company, manufactures a range of molded
polyurethane foam products. Main markets are the automotive industry (steering wheels, car
seat cushions, bumpers, spoilers) and consumer products (office fumiture, outdoor fumiture).
The production process currently uses CFC-11 as a blowing agent and/or a viscosity cutter.
Under this project, Technopol will eliminate its CFC consumption by 95%. This goal will be
achieved through the installation of new equipment, allowing for an immediate decrease of CFC
use by 50%. Subsequent implementation of new technologies would allow for a further decrease
at Technopol of up to 95%, based on current consumption patterns. Replacement of low
pressure equipment and modification of equipment on order will phase out CFC’s completely

and prevent future use.
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PROJECT OF THE GOVERNMENT OF EGYPT

REDUCTION OF CFC-11 IN THE MANUFACTURE OF
MOLDED POLYURETHANE FOAMS

1. Sector Data

There are two basic types of foam plastics produced in Egypt: polyurethane foams for
cushioning, insulation, and automotive applications and polystyrene foams for insulation and
food packaging. CFCs continue to be used as the preferred agent by the manufacturers of these
foams to

- decrease viscosities of reaction mixture

- decrease hardness of the foams

- act as a blowing agent

- reduce the temperature caused by the exothermic reaction.

The estimated CFC consumption in this sector in 1991 was 722 tonnes with a 15-20%
annual growth. The Egyptian Government has submitted projects aimed at a substantial
reduction of the use of CFCs. These projects, involving all main factories, would implement
a 75% reduction in national consumption of ODSs in this sector.

2. Background

Technopol Egypt SAE, 1n Egyptian owned private sector company, manufactures a range
of molded PUF products. Main markets are the automotive industry and specialty furniture.
The company produces

car bumpers

- spoilers

- automotive seat cushions
- steering wheels

- outdoor furniture

- office furniture.

Technopol is the only company in Egypt that employs the RIM (reaction injection
molding) process for polyurethane, This is a highly sophisticated molding process allowing for
the production of structurally superior products. In addition, the company produces self skinning
(integral) semi-rigid and flexible molded foams.

Commercial expansion in this sector is concentrated on the production of foam cushions
for passenger cars. The car industry in Egypt has recently been experiencing substantial
expansion, through foreign auto manufacturers, such as Chrysler and Peugeot, who have signed
agreements to produce in Egypt. This is expected to provxde further opportunities for foam
manufacturers, and other local producers.
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The project is aimed at a virtval phaseout of CFCs in the current production. In
addition, pending orders for equipment would be adapted to ozone-safe technologies. It is
expected that the equipment changes to be made under this project will additionally allow a
complete phaseout of CFCs as alternative technology is made commercially available,

3. Project Objectives
Short-term: To reduce the use of CFC 11 by 50% (22.5 tonnes/yr of CFC-11).

Long-term: To phase out the use of CFC 11 entirely and to pmvent its future use
(22.5 tonnes/yr of CFC-11).

4. Technology Discussion

Technopol currently employs the following eqnipmenf;
- One high-pressure metering unit, feeding four mixing heads
- One low-pressure metering unit, feeding one mixing head
- Three variable angle mold carriers {for RIM production)
- Omne carousel with 10-20 mold carriers (for all other production).

In addition, two low-pressure foaming units are on order.

Annual production is currently about 500 tonnes but will rise by ca 25% per year after
the arrival of the pew equipment. About 50% is currently manufactured through the high-
pressure process. One of the mw material compounds for this process contains [5% CFC-11.
The function of this chemical is to

- decrease the viscosity of the compound
- act as a blowing agent.

Additional CFC will be mixed in, depending on formulation

requirements. The current total use of CFC-11 amounts to approximately 30 tonnes/yr and
would increase to 45 tonnes/yr in 1994 if no phaseout measures were taken. Replacement of
this equipment by a piston metering unit would allow for an immediate reduction in the use of
CFC-11 by 50%. It would also allow the company to assess newly developed CFC-free
technologies and to implement these if satisfactory performance is demonstrated. This would
allow for a further reduction of 45%.

Elimination of the remaining 1.5 tons/yr would require the replacement of the second
(low pressure) metering unit, extensive testing and prototyping. However, this is also the area
where Technopol growth is concentrated and where the two units on order will be employed.
Without addressing this area, the remaining CFC-11 use is estimated to grow quickly to about
16.5 tonnes in 1994.
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Proactive action would require both the replacement of the current low pressure metering

unit by a high pressure one and a modification of the two models on order to meet the existing
equipment requirements.

Technopol does not currently have in-house testing facilitiés. These are required to

monitor the changes in properties resulting from the reduction and phaseout of the use of CFC-
11, and have to be calculated into the overall project.

5. Project Activities

The project would proceed in the following phases:

PHASE ACTION TIME
I Reduction of CFCs by 50% ;
a) Installation of a piston metering 9 mos.
unit
b) Installation of testing facilities 6-9 mos.
14 Reduction of CFCs by additional 45%
a) Assessment of new CFC-free
technologies 18 mos.
b) Implementation in current products 24 mos.
I Phaseout of residual CFC and planning
to avoid future applications
a) Respecification for the pending
order for two metering units 1 mos.
b) Replacement of low pressure
metering unit 3 mos.
¢) Assessment of new technologies 18 mos.
d) Implementation in new products 24 mos.

6. Cost Effectiveness - (see Attachment A}

Based on expected scarcity and increasing prices for CFC 11, these costs should be sustainably
competitive. In addition, it should be noted that the project will prevent the use of substantial
amounts of CFC’s in future applications.

7. Project Timeframe and Budget
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Details of the key project steps, which are amplifications of the above mentioned actions,
and their timiug, are shown below.

PHASE ACTION TIME FOR + ONE-TIME
: COMPLETION COSTS
1 ) 9 mos. $355,000 *
(b) 6-9 mos. 50,000
i (2) 18 mos. | e
(b) 24 mos. e
{c) 1 mos. ) 240,000 **
(d) 3 mos.
(e) 18 mos.
() 24 mos.
1-1 - $645,000
*  One piston metering unit $300,000
Freight, installation 10,000
Training 20,000
One chiller 25,000

TOTAL $355,000

**  One high pressure metering unit DM 150,000
Freight, installation DM 10,000
Incremental costs to convert the

order of two low pressure metering
units into high pressure DM 200,000

TOTAL DM 360,000 = $240,000
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TOTALS

TECHPOL.XLS

FINANCIAL ANALYSIS

TECHNOPOL

NOTE: FINANCIAL. ARE IN 3K U.5. 7 ODS IS IN THOUSANDS OF KG

IWVESTMENT OPERATING TOTAL
COST OUTLAY
405 0 405
28 28
240 28 268
45 45
45 " 45
45 45
45 45
45 45
45 45
45 45
45 45
645 416 1081
MAX INCR COST
AT PROJ LIFE 850.34849
OF 10 YR AT 10%
AT FULL PROJECT IMPLEMENTATION
INVESTMENT PAYOUT /YR 104.97078
OPERATING COSTS 45
TOTAL 149.97078
CFCS SAVED/YR 55
UNIT ABATEMENT COST 2.7267414

Page 1

IMLF
$ OUT

405
28
268
45
45
17
17

825

oDs
W/0 PROJ

30
375
46.8
55
55
b5
55
55
55
B5 -
55

554.3

oDs
W/PROJ

30
22.5

OCOO0CO0OOQOOOU M

62.5

BAVED

15
41.8
50
55
b5
55
55
55
55
55

491.8
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Facsimile Cover Sheet

To: Mr. Chinton J. Norris
Company: The Nomis Group
Phone:
Fax: {212) 508-5385

From: M. Hassan
Company: Technocom
Phone:
Fax:

Date: OB/O7/82 -
Pages including this
cover page: 9

Commenis;

Dear Clint,

| am enclosing the Kirlaxi project as sgreed and would be grateful
for any help you and Frank Pinto may be able to provide. A copy of
this report has been faxed to Bert Veenendaa! and we will submit
the original to the EEAA. This, howiver, will only take place afier
August 15, which | hope witl not be 100 iate.

Kind regards

H&l\ UA%UU:’{

c¢ FP

CovyriTvay s LS vrgan ,’P{; TLENTE L L e B AR il AR pA M
W Ghedher I) Asab Bueet Mohandessim _, Daire , Faew hed JA0EM Teien. D408 Faw: (M0 JALOTEZ
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c. lechnicsl wasistance Tar Lraining Maintenanne tochniciane at
the central seevicr nbhop Lo operste the reccvety shd rerycling
machinge mred 81} the serviece trock techniciams. Training wiil
e provided by an ongineer from the selscted compuny with
support malerials grovided by the manufarlurer of the recyrle
mard re. 50,900

WAL BRI L., ... 0,840, 9%,0004
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KIRIAZT RE)VRIGIRATDRG MANU ACTURING £B.,

INJECY 2

A ———————

Reduriigg o1 cleminating LI Cadt dn insulation Foam,

[ RYINN - o ot

omm used Tor inmabst ipn of refrigerstors, on whirh w)]l irais and design sre smade
wgists of 158 ol FIT 11, fuy chenjing to erother insulation fomm diffarent in its
wpomition dor ta the clemination or roduction of OFC 11 will be giffersnt slso in

coefirient of insulotion, snd harder in viacesity recessaied Lo substitute the
dlowing morthyme. axl cosphoenl s, ‘

Comporent deneript ion No.Raq. budget U.5.D,

v, High pressure insulnl aon ingsction mechines compleln wilty ull}
accessorier one for refrigerntor cabinet eml the other for the
frepyer cobanst, F 4 400,000

v, Migh premsore insuletion dnjsction mechines cobplete with ull

ateorsorien one for refvigereaior doors end Lhe other lor

N
i

Traezer oo, 300,500
¢, Imgtruments for memsscong and tesliog the irsvlated poris, el 50,000

New ingection mocids Tor refrigeraior cabinets which sre

Lomsulde For oevery Lype of the 3 types produced by kirleri

tompans . 15 3,000,000

New ingectton maulon fur freerer cabinets which sre 2 moulds for

every fupe of the 3 types produced by Kirissi rompany & 1,200,000
£, New injeriion ewouhls Tor refrigerstor dosrs wuch arr % wel nf

moulds for douhle doors reguintohle for the 1 Lypes of

refrigerators. 5 750,000
. New anjeet moulds for {reersr doors whick are ' moulds

reguistebic fos Lhe B ivpes ot freczers. ] 500,000
Fo New watuun forming st for the two Lype ol eefrigerators

“B0 the polotbylens formed eabinet, 2 £00,000

New voruur foowpng mouid Tor 1he 3 type of re'rigersior doors

unmd, 2 320,000

New mouldn for Lhe presssimbly Yine with the ssw tofernal

gimension of erbinet, 1 80,000

— B -

TOIAL Bunget M.8.0. . . iiuvavaneseses?,200,000
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KIRIAZD RFTRICI RATONS MARUY AUTURING (0.,

PROJECT 3

Sulsnst st utaoe of CET-120vAIT. 1384 s huee hold refrigerators

W —— -

1 -

B

de, Kitiezi Compunys refvinerators mm&i‘tnrim plant hes boen axcauted with the
principsl af wang 10232 in iU’ products
Al know how with primary refrigerators tosts fss bech weie by Italian Company

cZerowmtt) an Htaly.

Redesign of relrupintors and chesl freezere with the substitution of CFC.12 by

W - 1360, which romprinod  developement teet feci) ity that will sceelerste the
introouct ion of pubntitufe refrigersts 3n the products. e freility would be
nepteng to provite Dascelime performance teste o current (CFC-12) models ag well as
protatypes of alternole modeiu Lo sheure thel porforsance stondards are aaintained

wilie the gubsizlted vedfeigerants,

e proposed denign chengen should net be execwied unti]l their imgact on the
Refrigerelor m ) reerur performance hes been DonfTirmed through tauting:in &
sontrofled wmbient (esf ol ronfirming Lo tha Internstionzl Stenderds Drgsnizstjon
JEE0) requirmonis,

[ mubstitulbegy bl DHC 17 by HRD-134e in pronurtion, 1t neccetes the’foiiming
murhines ant component & tn be chandgerd

Veommptirens? gescription

na - -

Mo.Req.  Budget U.5.D

0. Fharg.oy machine:s Tor HUE-138q 3 150,000
t. Charging pump from tunks L5 ChArging mechisne. 2 24,000
™. Yareuem poope i prodaciion 1ine and mant pasnee 35 250,000
€. fontrolied smbirat tect oell with & tested refrigerstors

and freciers 1 320,000
L Terbnirad ansantance for tredning for une of test ecll &0, 000

f. jneresse in price. due to change of eoalunt in refrigerators
and Trecrcrs an poriod of 4 yeprs. 880,000 10,000, 000

e ————— [e——
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EIRIAZ] RTVRICURATORS MANLY AT TURING CD.

PROJECT &

feeovery el Tecycling of WFC-1Me Trom house hold refrigerators snd

freezers:

The new reintiviy espetgive coolant heve Lo be trested jo similar way as the
suwbrtituted of yelrigerent (CFC-12) spacialls 311 meintenance and production
technicians will be well trainod to use sinstar equipment for recovery snd

recycling of C11-12,

Similer project wpdions end aimiler project components sx thet ueed for CFL-12
will be applied for Lhe mew refrigerant HC-13%as,

Ihe project eonusts of the following comporents:

¥
*

{nmpoinent deacription

No.REQ. bucgety.5.0,

#. Recovery only machines to bs used on servite trucks it weighe 2

spprox. 1B Ko which ate 12 machinss ‘12 24,000
b. Recowrry/recycling machings to be usen of the central service

shols, 1 10,000

TO’AE amtiv 3050ﬁ38000h460000 n’m

-
.
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KIRIAZ} REFRIGERATORS MAMNFACTURING CO.

TABLE SHONING THE INDICATIVE IMPLEMENTATION SCHEDULE OF THE VARIOUS Pﬁ&SﬁS OF THE PROJECT

T0TAL BUDGET 1st PHASE 2nd PHASE Jra PHASE
DESCRIPTION
4.5.0. Sept. . 92-Mar . %Y Abr.93-Dec.93 Juri.94-5ept .34
vy,
* | Praject 1: Recavery/recycle of Sﬂtﬂz from houss hold rafrigerater
oras and freszers!
1-a. | Recovery only machinea ta be used on service bLrucks it weighs
approx. 18 Kg which are 12 sachines 20,000 20,000
1-b. | Recovery/recycling sachines to be used at the central servace amﬂ 8,000 8,000
1-¢. | Soft ware computer progrem for the [BM Computer for tracking the
of fanti.nces and etficiency at Lhe peoject MECELIATY . : 17,000 ¥7,.000
Rt B achnical wssiatence for t:mau.aq maiftenance tachnicinna ot the i ' ] }
osntral service shop to opsrate the recovery and recycling mmnd
and all the service truck techniciana. Training will be provided
by an enginser from the aalectsd company with support saterials
provided by the ssnufacturer of the recycle machines 50,000 56,000
¢ | Praject 2: Reducing or elemanating CFC 11 in insuletion foam.
2-a.| righ pressure insulation injecrion machines complets witn all ‘ ; ;
! acvessories cne for refrigarator cabinet and the ather for the : ! .
' freezer cabinet. ' a6 ,008 § 300,004 i
2-b.| mign gressure ins.iation injection machines complste with ail ~ E
accussories cne for cefeigerator doars sné the othee for freezer '
aoors ) 300,600 300, GO0 i
2-c.} lnstrwntu for measuring and testing the ingulated parts. 50,000 50,6000 :
- . - e k I
..,...Jlﬁ'l e S G IDTAL 0% D, LT Ba (0 [
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To: Mr. Clinton J. Norris
Company: The Noms Group
Phone:
Fax: (212)905-5385

From: M. Hassan
Company: Technocom
Phone:
Fax:

Date: 08/07/82 -
Pages including this
cover page: ©
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Dear Clint,

{ am encliosing the Kirlazi project as sgreed and would be grateful
for any help you and Frank Pinto may be able o provide. A copy of
this report has been faxed to Bert Vednendaal and we will submit
fhe original to the EEAA. This, howiver, will only take piace after
August 15, which | hope witl not be 100 iate.

Kind regards
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PROJECT OF THE GOVERNMENT OF EGYPT

+ « « + « PHASING OUT CFCS IN REFRIGERATION SYSTEMS AT KOLDAIR

1. Sector Data

In 1991 an estimated 775 tons of CFC-12 were consumed in the manufacture and
maintepance of refrigeration systems nationwide, Koldair utilizes 18 tons per year of CFC-12
which amount t0 2.3% of the country total use of CFCs for this sector.

2. Background

Koldair was founded in 1946. It’s the oldest company working in the field of air
--candmoning, refrigeration, ventilation, and humidification in Egypt. It has three plants; one
produces air conditioning units of different types and sizes; the second plant produces drinking
water coolers, display cabinets, and washing machines. The third plant produces standardized
and specialized equipment to meet customer specifications such as cooling towers, a/c plants,
walk-in cold storage, ventilation, and humidification of textile industries. This section is
specialized in the design, building, commissioning, and maintaining contract jobs. All Koldair
products are of their own design and they have the facilities for producing their own proprietary

jigs and fixtures in a specialized shop, including prototyping.

Production and sales have been growing steadily up to tha recent economic recession in

Egypt and have since been depressed for the past two -three years, and are now beginning to
show a recovery. Anticipated growth for next year will be approximately 15%.

" For the past three years, all new products were designed to use replacement technologies,
e.g.-milk coolers, 40 GPH water coolers, packaged chillers were designed to use HCFC-22..

This project will address existing products in the installed equipment base, it will replace
all existing CFC-12 products with either HCFC-22 or HFC-134a, furthermore, the project will
address the replacement of CFC-12 in the installed after market base.

3 Project Objectives.
Short-term:  To eliminate the use of all remaining CFC-12 in Koidair factories in 1993.

Long-term: To use the maintenance program, including the use
of recycling technology, to phaseout the use of
CFC 12 in the installed water cooler after
market.



4 Technology Discussion

Koldair currently uses HCFC-22 in their air conditioning product manufacturing
units, and in their newer, larger sizes of water coolers. Existing 17gph and 9gph watercoolers
use CFC 12.

The intent of this project is to convert manufacturing completely to CFC altemative technology
for the manufacture of watercoolers.” The 17 gph water cooler will be redesigned to use the
‘smallest available HCFC 22 compressor, and its evaporator, capillary tube, condenser,
condenser fan and motor will be redesigned to suit the new capacity of the selected compressor.

The 9 gph water cooler will be redesigned to use HFC 134A, and its system components
will also be redesigned to suit the pew material and compressor. Associated manufacturing
support equipment, e.g.-charging unit, leak detector, and other test equipment, will also be
installed to accomodate the new process.

This new capability, combined with the availability of alternative compressor and support
- equipment, will allow Koldair to initiate a maintenance program that introduces the alternatives
to the installed aftermarket. The installation of CFC 12 recovery and recycle equipment under
this project will also allow additional CFC reductions in both the manufacturing and the
maintenance operations.

Koldair services a large base of centrifugal chillers containing CFC-11. Their plan is to
develop conversion options for customers to initiate those conversions at the rate of about 10-15
chillers per year, Chiller conversions can be costly but Koldair and the Egytian Government
feel that this is an important project.

5. Project Activities

ACTION TIMING
DEFINITION OF EQUIPMENT NEEDED UNDERWAY
DESIGN COMPLETE
COMPLETE DRAWINGS 2 MONTHS
TENDER OFFER AND SELECTION OF SUPPLIER 2 MONTHS
RECEIVE SAMPLES AND MANUFACTURE PROTOTYPE 4 MONTHS

TEST PROTOTYPE AND MAKE NECESSARY 5 MONTHS
ADJUSTMENTS : :

COMPLETE FINAL DRAWINGS AND DESIGN NECESSARY 7 MONTHS
DIES, JIGS AND FIXTURES

MANUFACTURE TOOLS, JIGS AND FIXTURES. 9 MONTHS



9 MONTE'S

PLACE ORDERS, OPEN L/C’S AND RECHIVE IMPORTED

COMPONENTS
START PILOT RUNS : 10 MONTHS
CHANGE PLANT MANUFACTURING PROCESSES TO 12 MONTHS

PRODUCE CFC FREE WATER COOLERS

6 Project Budget

In the REFRIGERATION SECTOR, the CFC’s are. generally tightly contained, the
amount emitted is generally small, and the CFC alternative replacement cost per kilogram is
normally high. However the Government of Egypt recognizes an urgent meed to pursue
replacement technology in this major sector in order to successfully phase out of CFC’s.
Koldair and the Government feel this is an imiportant project, and for that reason, are willing
to absorb a great deal of the incremental costs, and pass through another significant portion to
the customer, as shown in the table below.

Attachment A gives details of the total project on-going cost break-down. In addition to
the cost shown in Attachment A, the water cooler maintenance programime, expected to cost
_$880,000 per year, will be borne by the customers as they are converting to CFC-free water
coolers. :

INVESTMENT TOTAL $272,200_
DESIGN, PROTOTYPE, TEST 14,000
DIES, JIGS, FIXTURES 19,200
B CHARGING EQUIPMENT 60,000
R-134A LEAK DETECTORS 13,000

RECYCLE/RECOVER STATION 145,000
TRAINING 21,000



ONGOING COSTS BREAKDOWN

PROJECT ELEMENT AVERAGE COST/YR
1) Water coolers

Total cost $597,000

Multilateral Fund ~ $387,000

Difference $210,000

Difference to be paid by customers and Government/Koldair as follows:

Government/Koldair $140,000
portion .
Customer portion $ 70,000

2) Package centrifugal chillers $1,450,000
All costs will be borne by Koldair and customers.
3 Water cooler maintenance $880,000

All costs will be borme by customers as they convert to CFC-free water coolers.

7.  Cost Effectiveness estimate - (see Attachment B)

-
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YEAR

SUWBNOUPWN-O

TOTALS

FINANCIAL ANALYSIS-

KULLL ALY

KOLDAIR

MP PORTION

NOTE: FAINANCIALS ARE IN $K U.S. 7 ODS IS IN THOUSANDS OF KG

INVESTMENT OPERATING
COST

272.2 387
387
387
387
387
387
387
387
387
387
387

272.2 4257
MAX INCR COST
AT P0J 1FE
OF 10 YR AT 10%
AT FULL PROJECT IMPLEMENTATION
INVESTMENT PAYOUT /YR
OPERATING COSTS
TOTAL

CFCS SAVED/YR

UNIT ABATEMENT COBT

TOVAL
OUTLAY

653
387
387
387
387
387
387
387
387
387
387

452

.2

9.2

3037.1475

44,299236

387

431.2993

18

23.961072

Page 1

MaLF obs
$ OUT W/ PROJ

658.2 18
387 18
387 18
387 18
18
18
18
18
18
‘8
18

1820.2 198

COQOOO0O00OLOC

o

SAVED

18
18
18
18
18
18
18
18
18
18
18

198
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KOLDAIR
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P.C3, Box 431 Cairo
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“% 43.98.75.00 + SDA
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Télécopie = {1) 43.98.21.51

AHAB REPUBLIC OF EGYPT

Paris, 24/03/92

Attn - Mr ALY FAHMY EL-SAWAH

Dear Mr SAWAH,

1

As we had planned during your visit of the Bry sur Marne factory, we send you a project
for the developmant of the recovery and recyciing of CFCs.

Based vpon our own exper:enc& in France and Europe, we have aimed at gathering in
this project the necessary e lements for a national action of recovery arld recycling of

CFCs.

You will read that this scheme both

- sets up the necessary facilities to recover and recycle

- creates the iocal expertise on recovery and recycling through training.

We hope this project will meet your requirements and remain at your dlsposaf‘ n for any

further information.

Yours faithfully,

Claude BRIAN

European Development Manager

Sitge Sodiol : 4, rue de lo Croix-Foubin, 75011 Poris

Sociétd Anonyme ou mpsiei de 5.203.000 francs - RCS Paris B 3]@259205
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BUDGET FOR A NATIONAL SCHEME (exciusive of tax}

1. OFF-SITE RECYCLING STATION :
Setting of a recycling station with a storage capacity of 800 liters (see Appendix 1)}

including transportation Cost and Freight
620.000 F.F.

This includes the commissioning of the station and the training of the operators by our
engineer.

2. RECOVERY MATERIALS :

As we have iniated in France the tests on the performance of recovery materials as
described in the AFNOR standard E 35-421 (see Appendix 2), we recommend the use of
open-compressor stations which have the advantages of recovering both liquid and gaz

with a high flow rate, and of not being endangered by the acid that can exist in recovered
refrigerant.

Thres recovery materials : 105000 FF

3. TRAINING :

A training session will be necessary in order o create local expertise on recovery.

This session will include a theoritical approach of recovery and the implementation of
recovery on refrigeration and air conditioning systems with the three recovery materials.
(see Appendix 3)

Three-day session :

Travel expenses : 10C00F F

Engineer's cost per day 3000FF

One day of the first training session will be offered by our firm. |
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APPENDIX 1
RECLAMATION OF CFCs : A KNOW-HOW

- The distributors of CFCs have had to cope with the ecological requiremenis and
consequently set up a system of collection and reclamation of used CFCs.

These products must not be wasted but reprocessed to the specifications of a
brand-new product. indeed only this reclaimed product will be available to maintain
the existing installations after the European production stops in june 1837,

Therefore COGAL, the engineering company of the Dehon group - leader of the
distribution of refrigerants in Europe - has designed a reclamation unit based on a
several years experience in this figld.

+  This type of unit has been installed for a few months in the various filling centers of
the Dehon Group in France, Belgium, Switzerland and Spain.
Each reclamation unit is made of a distillation group and a storage and mixing
capacity.

The distillation system sucks out the polluted product from the recovery cylinders,
under the condition that it is not a mixture which cannot be reprocessed. Then the
product is separated from the oil in a distillation tank. Eventually the refrigerant is
deshydrated, desodorised and filtered. ,

Each station, dedicated to one type of refrigerant (R 12, R 22, R 502) reclaims the
product which is then analysed in our laboratory in order to check systematically
that the specifications of the product meet those required by the producer.

So the product distributed always meets the original quality specifications, either it
comes directly from the production plant or it is reclaimed. This is the only way 1o
garantee to the Refrigeration and AC professionals that no impurity will poliute their
instaliations through the refrigerant.

Lately Dehon started a station especially designed for the reclamation of
R 134a, a reirigerant which must be taken care of considering its great sensibility to
contaminants such as humidity and chioride ions.

L Y e

PR

e .
St St
Bt m i s sl i i

i
-

/'r- HE A5 K2 )
]
.
.
.
"

Sitge Sociol :‘4,irff: de o Croix-Faubin, 75011 f’aris

e - - e YT 4 o g — N o e R AL e



%

BRI R,

TR et hi

IO e

s AL

Lalad P

PP 4

RS A

1. COMPRESSEUR AVEC SON EQUIPEMENT

- Compresseur corken de deux étages,
- Vanne acier,
- Vanne pheumatique,
- Elzctro-vannes,
- Clapet,
- Détencour,
- Mancmatre,
’ - Scupapes 1/4,
- S%%ti’e,
- Purgeurs, o
- Flexible + abouts, coudes, manchons, tubes,
- Etriers, brides, raccords,
- Coffret dlecirique, air comprima,

- Soudure, divers,




2. STOCKAGE : RESERVGIR DE 860 LITRES

Stockage du produit a traiter,

Equinement :

- Brides, coudes, tubes, procédés,
- Vennes, sounapes,
- Serpentin & U'intérieur du réservoir,

- Divers,
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FILYRES TYPE CARLY

- Particules,
- Hurmidité,
- Agidita,

- Avec ca:teughes.

EQUIPEMENT

- Vannes 4 voies,
- Vannes acier,

- Vannes 3 voies,

- Veyants,
- Soupepes /4",

- Manomatres,

3. FILTRATION

- Bridss, joints, boulons, tubes, raccords,

- Divars.

Recharoe

3 cartcuches par éléments.

Prix : 773,00

(particules, humidité, acidité).
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- Chéssis,
- Fer U,

- Fer carré,
- Corniére,

- Fer i

4. STATION DE RECUPERATION




Z. ENSEMBLE DE TUYAUTERIE PEINTURE

Echangeur avec éguipement,
Récupération de frigories pour refroidir la sortie du compresseur,
Electricité.

Peinture de la station.



i
6. STOCKAGE AVEC POMPE DE REPRISE

Récupération de preduits finis

- Stockage de 4 m3,
- Pompe de reprise,
- Miveau Kubler,

- Filtres,

- Soupapes,

' - Vannes, tubes, brides, raccords,
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Transiate” extract of a paper for AICVF (december 1991)

RECOVERY @ TECHNICAL ASPECTS

“At the very beginning, the operation of recovery did not seem to be of any difficuity.
And indeed, technicians used to consider it as the exact contrary of charging a
system, and as easy. ) '

it is only thase last months ihat this point of view was reconsidered and this for two
reasons :

- some recovery stations were tested under established taboratory conditions and
proved different results than expected,

- it appeared that most of the recovered product came from large volume systems,
and not from commercial ones for instance, where the global voilume s huge (see
figure 1).

2.1 The tesis implemented :

As the need for recovery stations developed, but no established way of comparing
their performances existed, a group of experts from AFNOR (French Standardisation
Association) decided to write a standard and to implement it by testing the existing
material on the masket.

These tests are not yet completed and | shail not detail themn as the AFNOR standard
should be soon released but | can still give you some of the first results found by the
taboraicire d'Energétique de 'Ecole des Mines which is in charge of the project
under the responsability of Mr. CLODIC,

2.1.1 Efficiercy

The first type of measure is the efficiency of the station, which combsnes two aspects
in the case of recovery |

- the liguid and/or vapor flow rate that indicate(s) with which speed the technician
can expext to transfer the tluid out of a system into a cylinder

- the percentage of the refrigerant mass which is actually transfered inio the cyiinder,

These two notions once gathered give the possibility to compare, for different
stations, which mass of refrigeramt is recovered, and how fast, which is exactly what
technicians require to know in order 1o choose a material.

To perform these tests, it is cbvious that one must know which mass of refrigerant
was present in the system to be able to compare what was left in the instailation with
what was recovered in order :

- to know exactly what was left in the system,

-0 measure the mass kept inside the transfer station itself.
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M) My

- one is the difference between the fiow rates measured and the ones indicated,
- also interesting is the measure of the mass of refrigerant kept in the system isell [ it
can reach 100 % of the mass of the system if it is a small one ( domestic refrigeration

or air conditioning for instance) |

Fr-m the first tests implemented , two results where significant :

For a 3000 g initial mass, the resulis were as follows :

- recovered quantjiées X 64 % 1072%
- quantities remaining in the station: 9% 1013%
- quantities remaining in the system: 27 % 015 %

These resulis do shiow that the efficiency of a transfer station depends very much on
the size of the installation to empty.

2.1.2 Transfer of contamination :

The second serie of tests implamented concerns the transfer of contaminants
through the insice system of the transier station.

it has to be closely studied as one of the requirements to recover properly
refrigerants and it appears so far that the systems tested do transter some
contaminaticn, which seems norma! gs thess transfer siations were in fact
refrigeration systems fit {0 recover, which consequently inherit the contaminants from

the original system.

It remains to test other trensiar stations, based on quite diiferent technics, to evaiuate
if theit performances are more interesting :

- Hiquid refrigerant pumpos,
- pneumatic pumps that can extract liquid or vapor phases,
-thermic devices that heat the system to emply or fregeze the recovery cylinder.”



TRAINING SESSION PROGRAM ON RECOVERY

Three day program

The session is based both on thecry and practice,

It aims at giving the principles of thermodynamics apllied in the operation of recovery
in such a way that the trainees will be able of recovering ali types of CFCs
(according to their pressure rate) from any type of refrigeration and air conditioning
systems (size, type of compressor).

It will cover ©

1. HOW TO RECOVER:

1-1. The necessary materials invoived in the recovery of CFCs {(cylinders, tools)

l 1-2. Analysis of the recovery material

- 1-3. Analysis {;f the performances of the recovery material (flow rates, transfer of
contaminants, loss of re:frigeraz'zt}

2. PHYSICAL ?RINC!?LES AND EXPERTISE

2-1 Thermodynamical bases

2-2 Behaviour of the oil/refrigerant mixture

2-3 Vacuum technics
3. THE PRACTICE
3-1 Implementation of the tesis on the performances

3-2 Recovery on different types of systems representing the instaliations on the
market. (Hefrigerator, display cabinet, car, chiller).
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HATIONAL COORDINATING AGENCY:

EGYPT
Primary Sector: Foam

722 metric tonnes of CFCs used
to make foams in 1991

Elimination of CFC-12 in Foam
Manufacturing at Al Sharif Plastic
Factories

One year from funding availability
75 tonnes per year reduced CFC-12
US $1.725 million

UNDP

Egyptian Environment Affairs Agency
(EEAA)

PROJECT SUMMARY

ELgypt has developed a national programme for the phase out of ozone-

depleting substances. Two key sectors are CFC foam manufacturing and refriger-

ation. Al-Sharif Plastic Factories, a private sector company, is a large

consumer of CFC-12 in the manufacture of polystyrene foam sheet. Under this

project, the Company will phase out (FC-12 in the manufacture of this foam,

using hydrocarbon technology with appropriate safety measures.



PROJECT OF THE GOVERNMENT OF EGYPT

ELIMINATION OF CFUS IN FOAM MANUFACTURING

. Sector Data

Two major types of foams used in Egypt are polyurethane for insulation,
cushioning, packaging and automotive applications; and polystyrene foam for
insulation and foodd packaging. In 1391, an estimated 722 metric tonnes of
CFCs were used for foam manufacture. This project will eliminate the use of 75
tonnes per year of CFC-12 by replacing the CFC as a blowing agent with
acceptable substitutes and process modifications to insure that foam quality and

process safety are maintained.

2. Background

A major use of CFCs in Egypt is the manufacture of foamed plastics. The
Government of Egypt, in its country programme for the phaseout of
ozone-depleting substances, includes the reduction and recovery of CFC's from

foam manufacture as a key element in its action strategy.

Al Sharif is the largest plastics manufacturer in Egypt. Begun in 1958
as an industrial supplier, Al Sharif thirty years later is a conglomerate of 52
companies (19 are joint stock companies) worth an estimated $2 billion L.E. Its
various business opertions include the following: investmenls; trade; housing
and development; agriculture, reclamation,and land management; public service
(25% of company profits are invested in hospitals, schools, and other social
services); and industries such as plastics manufacturing, building and

construction materials, and foodstuffs and chemical products.

Al Sharif currently consumes 75 tonnes/yr of CFC-12 in the manufacture
of extruded polystyrene and polyethylene foam sheet. This is significantly
greater than 1989, in which the company consumed only 30 tonnes. The company
will reach a consumption level of 105 tonnes/yr before the end of 1992,
Elimination of CFCs, at one of the major CFC consumers in Egypt, will reduce

national consumption in the foam sector.



3. Project Objectives

Short term: Phase out 75 tonnes per year of CFC-12 used in polystyrene

and polyethylene foam sheet at Al Sharif Factories.

Long term: a) Prevent future use of CFC-12 in Al Sharif's polystyrene

foam manufacturing by modification of an expansion
project.

b) Act as a training, information, and demonstration
center for CFC phaseout in the Middie East under the
direction of EEAA.

&, Preoject Description

In order to achieve reduction of the country usage in the foam sector

and to act as a CFC elimination information center for the Middle East, Al

Sharif will conduct the following:

a)

b)

c)

eliminate the use of CFC-12 in the manufacture of polystyrene foam
sheet by replacement with hydrocarbons{i.e., butane). This techno-
logy is available through original equipment manufacturers. The
technolegy incorporates relocation of the supply tank for the
foamant, explosion proof electrical equipment and spark protectors
within the manufacturing area.

modify the specifications for an expansion project to allow
application of the "butane technology®.

prepare a video showing the steps to be taken to successfully
implement CFC-free technology in the manufacture of extruded
polystyrene and polyethylene foams and make the extrusion part of
the plant available for instruction purposes.



5. Technology Discussion

The foam factory at Al Sharif Factories in El Khanka, Egypt, has a
production of polystyrene and polyethylene foams use of (FC-12 in production
of its foamed food packaging products.

There are several options to replace this ozone-depleting compound by an
alternative blowing agent:

al

b)

c)

d)

e)

)

g)

Nitrogen gas: inert, nontoxic and noncombustible, but asphyxiant.
The use as a blowing agent is burdened by the relatively density of

the end product.

Carbon dioxide gas: asphyxiant, high energy consuming and moderately

toxic. The use of this gas also results in a relative high density

although lower than nitrogen blown foams.

Hydrocarbons: toxic, flammable. M-Pentane, butane, isopentane and

isobutane are proven replacements. The technology is very economical
and offers good quality products, however, the flammability requires

severe safety precautions in the marnufacturing process.

Berstroff technology: based on a mixture of nitrogen and alcohel.

Toxigity , fire risks, and explosion limits are unknown, The

resulting product has a higher density.

HOFC-27: non-flammable, low in toxicity, high chemical and thermal
stability. This technology has been proven effective, particularly
in the American food packaging Industry. The compound, however, has

an 0DP, and could only qualify as a transition sclution.

not yet commercially available. Pricing is expected to be high and

would prevent utilization in the cost sensitive food industry.

HFC-152A: low toxicity, moderately flammabie, and no ODP. This
material may be a likely long term alternative blowing agent for
extruded polystyrene sheet. However, the product is not currently
cleared for food packaging uses and is expected to have higher cost

than CFC 12 or hydrocarbons.



h}) HCFC - 142b: (Alone or in combination with HCFC-22) represents a
practical option to CFC-12 in extruded polystyrene board insulation.

HCFC-142b, however, is not a technical "drop in" for any of the manuf-

acturing process currently installed.

i) Ligquified petroleum gases (LPG):toxic, flammable, no ODP. This blowing

agent is currently not accepted for food packaging uses.

The currently preferred replacement techneology constitutes the usage
of butane. This technology is commercially available through the
manufacturers of production equipment. Because of the high flammability,
safety will be a major consideration. Storage facilities will be gencrally
located outside, or in a separate building, all electrical equipment in the
extrusion area has to be explosion proof, the area itself has to be separated
from other production areas, spark arrestors wmust be wutilized, and VOC
monitoring is highly recommended. In addition, a safety and awareness program
will have to be implemented for all workers involved. A major portion of the
conversion cost is associated with these safety measures. The lower price of
butane will generally more than compensate for the additional production and

warehouse cost related to the hydrocarbon technology.



6. Project Activities, Cost and Timing
ACTION TIMING CosT

(1) ¥ Implementation of modifications 10 mos. 51,295,000

1.1 PSE modifications (5250,000)

1.2 PEF modifications { 400,000}

1.3 Building modification ( 200,000)

1.4 General safety precautions { 300,000)

1.5 Installation ( 90,000)

1.6 Spare parts { 55,000)
(2} Installation of laboratory equipment and

monitoring eguipment 11 mos. 200,000
{3) Transfer of technology/Training 1?2 mos. 230,000

3.1 Technology {5200,000)

3.2 Trﬁiﬂiﬂg'* ( 30 , GGG)

TOTAL 12 mos. $1,725,000

{*) Attachment B
(*) Attachment €

7. Cost Lffectiveness :
Expected cost of one kg of butane 5 2.9/kg.
cost of one kg of HCFC 12 S 3.4/kyg.

Note: Ongoing cost consist of approximately § 37 000/year.

Cost saving in blowing agent, and approximately $ 52 000 extra
cost in handling and maintenance.

It is expected to add an expansion project, quantities of HCFC expected

consumed in the coming years as in attachment A,



Attachment A



SHARIF.XLS

FINANCIAL ANALYSIS Al SHARTF

NOTE :FINANCIALS ARE IN Sk U.S./0DS IS IN THOUSANDS OF KG

YEAR INVESTMENT  OPERATING TOTAL  IMLF  ODS 0Ds SAVED
COST QUTLAY SOUT  W/0 PROZ  W/PROJ 0bs
0 660 0 660 660 75 5 0
1 665 14 665 665 105 60 60
2 200 15 215 215 145 0 145
3 200 15 215 245 175 0 175
4 15 15 15 180 0 180
5 15 15 15 180 o 180
6 15 15 180 0 180
7 15 15 180 0 180
a8 15 15 180 0 180
9 15 15 180 0 180
10 i5 15 180 0 180

TOTALS 1725 135 1860 1785 1760 135 1640



Attachment B
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Attachment C



Attachment - € -

Training:

Number of Trainees 7 persons for 3 weeks
- Tickets 7 x 600 $ 4200

- Accomodation 1755/maday § 25725

TOTAL ‘S 29925



