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Dr. Omar El-Arini. 
Chief Officer. 
Interim Multilateral Fund. 
1800 McGill College A venue 
27th Floor 
Montreal (Quebec) 
Canada H3A 316 

Dear Dr. El-Arini. 

Seotember 5th, 1991. 

As a signatory of the Vienna Convention for the Protection of the Ozone Layer and the Montreal 
Protocol on Substances that Deplete the Ozone Layer and in view of its commitment to 
these Conventions. the Arab Republic of Egypt has undertaken the preparation of a comprehensive 
strategy to phaseout the use of the regulated substances. The initial strategy statement is expressed in 
the Country Programme for the Phaseout of Ozone-Depleting Substances iODS) which has recently 
been finalized and which is being presented to the Muitilateral Fund for consideration at irs Executive 
Committee meeting planned for October 1992. The Country Programme outlines the strategy which is 
being adopted by Egypt and identifies key interventions which are required to minimize the economic 
and social welfare irnpacrs of eliminating the use of those substances. 

In addition to the Country Programme, we are pleased to present co the Multilateral Fund 
:i. number of ODS phaseout projects most of which have been prepared with the assistance of 
the United Nations Development Programme.These projects form the first block of projects to be 
presented for funding by the Multilateral Fund. Additional projeccs. which are presently at the concept 
stage, are being researched and will be prepared for presentation at a later time. 

,l.ccept. Dr. El-A.rini . the assurances of my highest consideration. 
0 
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Yours ~ti cerely. 
( i 
\ :i .i 
" .: 

Dr. Ate··' , id. 
'v • r @Jl,Cabinet ..\£fairs. and 
'-!!mister of'Srate for Administrative 
De¥elopmem. 
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MISR COMPRESSOR MANUFACTURING CO. 
( MCMC) 
S.A. E. 

Cairo,August Jl,1992 

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

COUNTRY OR REGION : EGYPT 
CALCULATED ODS CONSUMPTION: 
PROJECT TITLE CONVERSION OF REFRIGERATING COMPRESSOPS TO 

PROJECT DURATION 
SECTORS COVERED 

HFC 134a BY MISR COMPRESSORS MANUFACTUHING 
CO. (MCMC) 
18 MONTHS 
HOUSE HOLD REFRIGERATORS & SIMILAR 
APPLIANCES 

i'IWJECTED ODS PHASE-OUT FROM PROJECT : 324 TONS/YEAR 
PROPOSED BUDGE1' U.S.$ 2,800,000 
[MPLEMENTlNG AGENCY : WORLD BANK -IFC. 
NATIONAL COORDINATING AGENCY: EEM 

PROJECT SUMMARY 

" I, 
ll 
n f\ccordinq to the spirit of the MONTREAL proto1.::i>l, ,:ind E9:;p; ' 
Ji COUNTRY PROGRAl-1 for phase out of 00S's {MCMC) quidr:d b"f EE/1:/;. j/ 
;! h;ive prepared this project to replace the CFC-J.2 used in 
d house-hold refrigerators ,and similar appliancas by HFC-lJ~a / 
/JI The proJect will be able to phase out more than ·324 r 

1 ton/OD5's/year . To achieve this target MCMC have to adapt nP~ 1

11 

1 rl0signs to the local condition and modify its factory to 
I prodc1ce a family of compressors which use HFC-134a. The tou,: 

1 
cost of the project is about U.S.$ 2.8 million ,and shall be \ 

II 
executed over 18 months namely 1992,1993 . 
UNIT ABATEMENT COST OF PHASING OUT CFC R-12: 

l 
To ta l cost -"i'-n'-'U'-'c. "'S~-~$'---------

1,:.,. Amount Phased out in Kg X Project life in yearsJ 
• 2. 800 000 

324 000 X 15 
$ 0.576 / Kg 

. c' 



MISR COMPRESSOR MANUFACTURINGCO. 
[MCMCJ 

Cairo,August 31,1992 

PROJECT FOR 
MODIFICATION OF MCMC COMPRESSORS 

FOR UTILIZING THE HFC- 134 a 

A - INTRODACTION 

Thi~report include the necessary facility and technical 
support for manufacture of a newly designed HFC-134a refrigerator 
compressors in MCMC project which had been designed for CFc-1;, 
compressors. This proposal was prepared by MCMC with the help 
and guidance of the Egyptian Enviromental Affairs Agency (EE~.A]. 

B-PRESENT CONSUMPTION OF CFC-12 IN EGYPT 

The total number of house hold refrigerators, freezers, ·• d ,,r 
ccrJJ r·rs , dosplay cabinets and similar appl ianc£"'~-; ir. use .in nt 
1~; abrJut 7000000 seven million units while the norma] ur·t ii r: 
1 "' ;;bc,ut 1000000 one million per annum . The prc,juctior. cc,,,;,, i'-. 
"' ~CMC Factory is 1800, 000 compressors per annuc-.. This .1m•:,,rnt ol 
• ,:,;ires:sors will be used for satisfying the reauirement of tl:· 
fq;ptlan local market and for export, helping to phase out nn 
~c-nunt of CFC-12 as follows: 

1800 ooo X 0.00018 = 324 ton/annum 

C - OBJECTIVE 

The implementation of this project will provide a local 
source of refrigerator compressors needed to accomplish an 
optimum phaseout of ODSs in Egypt in accordance with EGYPT's 
COUNTRY PROGRAM and the spirit of the MONTREAL PROTOCOL. The 
size of production of .these compressors shall satisfy the 
Egyptian market~ needs ·,and part of the requirement of the Arab 
market. 
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D- OUTCOME 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 Protocol by exporting 
to them an additional number of HFC-134a compressors. 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 Protocol are as follows:-
Italy(l) 126000 
Syria 13000 
Jordan 60000 
Morroco 125000 
Tunisia. 80000 
Nigeria • 
Russia 

150000 
150000 

Total 821000 compressors per annum 
(l)According to the Licence Agreement the Licensor should buy a 

minimum of 7% of MCMC annual production for his o,;,-n use. 

E- INFORMATION ON MCMC 

F.1 MCMC is an Egyptian share holding company incorporatc1 ,n 
F,,lJruary 1988 under Egyptian laws 43 of 1974 and 230 of ,o,·. 
Th,· 2rtj_cles of incorporation and the statutes of the ccJr.:[' •·,, 

h-,,n, appr·oved by the presidential decree no. 17 of 198ii an: 
;,ublish0d in the official gazette no.43 dated Feb.20th,:92c·. '.·\CM•· 
h~~ been commercially registered under no. (59948) on March 
'0•h,19BB,its tax card is no.2207 dated April 26th,1986. Ml~ ••1· 

t dll powers to own the properties and to own and to carry , :• 
i,;;,;1ness; which it owns and carries on and proposes to o· .. n "'" 
carry on the purpose of the project. The first share ho.dee 
ffieeting was held on 25.2.1988. The construction of the factory 
buildings and the utilities is about to be finished on its owned 
land of 89900square meters, in the industrial area A-2 in the 
Tenth Of Ramadan town. The land contract had been rigestered 
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OI§'.LRillQTIOH or 'rHE PAID Cl\PI'.!'_l\I, 

DESCRIPTION 1000 L.E SHARES CURREHCY OF NATIONA.l,ITY 
PAYMENT 

TOTAL P:t\ID !N 

l 1'HE EGYPT I AH ABROAD FOR INV. & DEV. co. 2500 2500 25000 E.POUND EGY?'!IAN 
2 DELTA INDUSTRIAL CO. " lDl':AL" S000 5000 50000 " 

,. 
3 SUEZ CANAL BANK 7055 7055 70550 .. " 
4 HISR IRAN BANK FOR DEVELOPMENT 2500 2500 25000 ,. ,. 

I 
5 HTSR INSURANCE CO. 2500 2500 25000 " " 

~ 

6 EGYPTIAN GULF SANK 7000 7000 70000 " " 
7 DALLA!! INTERNATIONAL HOLDING CO. 50800 50800 508000 USS " 
8 SHEIKH KHALIED AL KHALIFA 2500 2500 25000 USS BA.HRENIAN 
9 OR. SALAH EL DIN ISRAHIH EL-DEEB 5 5 so E.POUND EGYPTIAN 
10 KR. A.HHED SHA.HANOI '(ASSIEN 40 40 400 .. " 
11 HR. SAIED AHMED SHA.HANOI 30 30 300 .. " 
12 KISS HAI AHHEO SHAHANDI 20 20 200 .. .. 
13 sorrcoco. 5000 5000 50000 US$ .. 
14 ENG. HOHAHED SALA!i EL DIN EL-DEED 18 18 180 e.?OUND EG'i?TIAN 
15 HR. HAGDI SALAH EL DIN EL DEEB 18 18 180 .. .. 
16 HRS. HONA SALAH EL DIN EL-DEEB 14 14 140 " " 
17 IFC ' 9900 9900 99000 USS !NTERNAT!ONA. 
18 SAUDI EGYPTIAN INDUSTRIAL IN'JEST~\EtlT CO. I 11100 111000 111000 E.POUND L 

I EGYPTIAN 

.!-. 

TOTA:.. ! 106000 106000 1050000 E.POUti~ 

:.:D· "'·,;:::::~.::::::: ".:' .S':·i_:__?.::: :::QCITY S8,•'.)JS-i'7 "t 

:· .: __ _' 

I,_ 

\,j 
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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.S.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 oil to secure capatibility. 

2 - The development of the seven compressors to use HFC-134a and 
the polyester oil will include: 
(1) Modifying the design of the compressors to over come the drop 

of performance due to the nature of the new gas, the 
modifications will include: 

a-Bigger 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 suction valve 
c - Readjustment of the present electrical rnotors prohdl , ·, 

by change of the wire diameters or the number ot' 
windings turns or by both 

(.'J En,__,ure material compat1bility which will require th<: u,,, 
nn'H kind of insulation, a problem to be solved by th."\ lr~ 

1::yJptian wire manufacturer at the cost of MG!C . (The 
Idnufacturing of the standard double coated enamellec c ,:.,., • 1 

wire had been developed for the first time in Egypt :or 
MCMC). ·n'°''···,~ ~·~ 
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3-a- Manufacturing the modified compressor will require 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, oil 
pick up, muffler covers, and other parts which will be 
obtained from suppliers to clean 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 oil compatible with both the HFC-134a and the 
POLYESTER oil. 
d - It will be necessary to add a new storage supply, pumping 
and metering 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 t~o 
separate plants to allow using two different oils . 

e - Pr,,ducing two different compressors will require doubliric: 
so:,e of the testing equipment to avoid bottle necks in th0 
flu..; of testing and production. 

G- CUSTOMER'S SERVICE 

Tf1 completr:· th .. :: conversion of refrigerators and simil,t7· 
:,j iar:cr•s to HFC 134a, it will be necessary to modify thes" 

., • lJ ,!OCf'S and readjust it to perform satisfactorily with t::1" 

s. ,J qas and the new oil . MCMC should carry out in its 
7. :boratories the necessary experimental investigations on Ul( .,, 

~ppliances using its newly developed compressors to provid" th~•, 
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 optimizinc 
the designs of the concerned appliaI].c:_e:~_:-,!o their satisfaction 
technically and economically. MCMt'alsom<!y take part of this 
final target of optimization. /,_.,- ~.;. .,. ·_ 

I 
i, 
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H-PROJECT REQUIREMENTS 
FOR CONVERTING TO HFC-134a 

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 CORPORATION [U.S.A.] ,one of tne 
maj~r 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. , >, 

z 
c· 

.t.: Ii'. .. i 
,' );,. ; 
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TOTAL PROJECT COST 

EQUIPMENT 
PERSONNEL 
TECHNOLOGY TRANSFER 
CONTINGENCY 

1,978,000 
231,312 
321,600 
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-134.i. 
2. Starting production during the transition period from CFC-17 
to HFC-134a MCMC have dicided to convert its production as 
follows: 
[l; To be ready to produce both HFC-134a and HFC-12 co~pressors 
from the first day of normal production. 
1;,] The size of production of HFC-134a compressors shaU ''"' 
cL,c ided according to a plan to be agreed upon with the cus c •:i:.1: ,- • 

under the umbrella of EEAA,and will be gradually increased ·,._,,~,,in 
the said plan until the full production capacity shall be re, ,,.,q 
and no more CFC-12 compressor 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 

SECTOR COVERED 

ODS CONSUMPTION IN AFFECTED 
SECTORS 

PROJECT TITLE 

PROJECT DURATION 

PROJECT IMPACT 
(ODS REDUCTION) 

PROPOSED BUDGET 

IMPLEMENTING AGENCY 

: Egypt 

Foamed Plastics 

: 722 metric tonnes of CFCs used to 
make foams in 1991 

Phaseout of the use of CPC-11 in 
the manufacture of flexible PUP at 
Misr Foam Co. 

Four months 

121 tonnes per year reduced CFC-11 
use (1991) 

415,000 US$ Project Cost 
22,000 US$/year Organizing Cost 

UNDP 

NATIONAL COORDIANTING AGENCY: Egyptian Environment Affairs Agency 
(EEAA) 

---------------------------------------

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. 
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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 
c) 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. Project 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 ratner low (largest production: 16kg/m3), 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 chloride 
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. 
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5. Cost Effectiveness 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 

1) Formulation transfer and 
process trials 

2) Plan transfer system for 
methylene chloride 

3) Safety equipment per attachment 

4) Process encapsulation and 
(including installation) 

5) Training per attachment 

6) Consultation 

7) Contingency 

Total 

TIME POR 
COMPLETION 

completed 

completed 

2 mos. 

4 mos. 

12 mos. 

12 mos. 

na 

COST 
(ONE TIME) 

$ 65,000 

$ 8,000 

$ 108,000 

$ 130,000 

$ 60,000 

$ 24,000 

$ 20,000 

$ 415,000 



ATTACHMENT A AND B 
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Attachment 
A: RECOMMENDED SAFETY EQUIPMENT 

QUANTITY DESCRIPTION UNIT PRICE 

25 Respirators $ 300 
50 Cartridges 40 

7 SCBA s 2,000 
2 voe Monitors (specified for 

methylene chloride): 
- one digital monitor 
- one tubes monitor 

12 Chemical protective suits 60 
1 Sprinkler system (including diesel 

generator) 

TOTAL 

B: TRAINING 

PRICE 

$ 7,500 
2,000 

14,000 

5,000 
3,000 

720 

75,000 

$108,000 

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

Air tickets $ 9,000 
Hotels, Meals $ 9,600 
Training Feess $ 7,500 
Miscellaneous Expenses $ 3,900 

SUBTOTALS $ 30,000 

2) Medical screening $ 10,000 

3) On-site training for emergency $ 20,000 
response (miscellaneous hardware) 

TOTAL 60,000 
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1. Misr Foam cost for its measures to reduce the use 

of ozone depleting substances: 

.1 .1 Production loss 53.078 $ . 
1.2 Air comprossor ,,sso $ 

1.3 Foreign experts for 

technology tramsfere 8.000 $ 

1.4 Training program for Misr Foam 

factories manager for one • . ,' 

month about up to date 

messures to reduce the use of 
• .. 

ozone depleting 

substances 2.500 $. 

Total Cost ft,1., i,,-..,.r,r f,-H.l 63. s1 f $ 
I f 7,rro $ for Tr#-vor ~ 

• 

, 
' 



1.1 Prod't,ction Loss: 

l.l.l From the first day of January to the end of March 

(about three months) technology transfere period. 

Misr foam produced about 600 tons of sponge (200 

tons/month). 

1.1.2 80% of the product is low density sponge i.e 480 

tons. 
' ' 

1.1.3 About 10% of this product with defects i.e 48 tons. 

statistical survey showed thati 

40% second grade sponge 

58% Scrap sponge 

2% Loss sponge 

.1.1.4 Prices of saecond grade 4.000 L~E. i.e 1208,.-S/tc..1 

1.1.s prices of scrap 3000 L.E. i.e 906,3$/ton 

1.1.6 Total price= 19.2 x 1208,4 + 27,48 x 906,3 s 48.432$ 

Original Cost= 48 x 2114.8 • 101.510$ 

first grade 

Misr Foam cost= 101.SlQ - 48.432 = 53.078$ 

, 
1 



1.2 Air comprossor: 

Misr Foam design a simple system f~r suitable handling 

of methylene chloride as shown below 

Comprossor 
,, 

barrel 

To 
m·xen 

Sypplying 
Tank 

• i . 

I 



Cost of Production of Sponge 
Using CPCll and Methylene Chloride 

A- Raw Materials Summary: 

survey showed that; 

- Misr Foam cost to produce 1 ton sponge density 16 kg/m3 
using CFCll = $ 2,086.8 

- Misr Foam cost to produce 1 ton sponge density 16 kg/rn3 
using M.C. after conversion=$ 2,095.00 

- Misr Foam Incremental Cost (loss)= 2095.0-2086.8 
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 TSO from 108 to 115 (i.e increase of 
amount of TSO 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. 

B- Production 

Statistical survey showed that; 

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

- Price of second grade$ 1208.4/ton. 
Cost 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 

= $ 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) 
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Basis of Calculation 

Bas1c formula for producing sponge using M,C, t 

Polyol 100 kg 
H20 5 kg 
Silicon 1.3 kg 
Stoct 0.3 kg 
Amine 0.05 kg 
M.C. 8.75 kg 
TSO 64.16 kg 

179.56 kg 

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

Raw material use 174.56 x 0.88 = 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. 

Raw Materials Cost Kg used to produce $ Cost to 
$/ton 1 ton sponge produce 1 ton 

density 16kg/m3 sponge density 
16kg/m3 

Polyol tons 1528.7 651.04 995.2 

T 80 ton 2323.3 417.71 970.46 

Amine kg 15.4 0.33 5.1 

Silicon kg 8.2 8.46 69.37 

Snoctoal kg 10.6 1.95 20.67 

Methylene 0.6 56.97 34.2 
Chloride 

Total 2095 

1 cost for producing 1 ton sponge using methylene chloride$ 2095. 



B- Basic Formula for Producing Sponge using CFC11 

Polyol 
H20 
Silicon 
Stioct 
Amine 
F11 
T 80 

H20 

12% Gas Loss. 

100 kg 
5 kg 
1.3 kg 
0.25kg 
0.05kg 

12.5 kg 
60.25kg 

174.35kg 

Raw material use = 174.56 x 0.88 = 153.43kg amount of raw 
materials used for 1 ton calculated as explained before. 

Raw Materials Cost kg used to $ Cost to Produce 
$/kg produce 1 ton 1 ton sponge 

sponge density density 16kg/m3 
16kg /m3 

Polyol ton 1528.7 651. 76 996.3 

T80 ton 2323.3 392.69 912.3 

Amine kg 15.4 0.33 5.08 

Silicon kg 8.2 8.47 69.45 

St.oct kg 10.6 1.63 17.28 

CFC11 1.06 81. 47 86.36 

Total $ 2086.77 

The total cost for producing 1 ton sponge using CFC11 = $ 2086.77 



PROJECT COVER SHEET 

COUNTR\' OR REGION: Bgypt 

SECTOR COVER.ED1 Poam 

ODS CONSUMPTION IN AFFECTED 722 motpe tonnes of CFCs used 
SECTORS to make 'foam, in 1991 

PROJECT TITLE: Phaseout of the use of CFC-11 in Molded 
Polyurelbano Foam ManufaeturinJ at TAKI• 
VITA 

PROJECT DURATION: Two years 

PROJECT IMPACT: ODS REDUCTION SO tonnea per year reduced CFC-11 use 

PROPOSED BUDGET: . US $490,000 

IMPLEMENTING AGENCY1 UNDP with tcchnioal input from USEPA 

NATIONAL COORDINATING AGENCY: S,)'Ptian Bnvirorunont Affairs Agency 
(BBAA) 

PROJECT SUMMARY 

Bgypt has developed a national country programme for the phase out of omne depleting 
substances, One key sector ls CFC Nlductlon and pbuo-out In foam manufacturinJ. In this 
sector, TAKI-VITA, a joint venture prlvato sector company, ls the largest foam manufacturer, 
producing polyurethane nexJble and rigid foams. The company has already phased out the UN 
of CFCs m its main production, flexible polyurethane slabstoek. Under this project, tho 

"'company will phase-out CFC-11 In the manufacture of molded flexible, aeml-rl&id, and rigid 
foams. • 
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PROJECT OF THE GOVERNMENT OF EGYPT 

REDUCED CFC-11 USE IN FOAM MANUFACTlllUNG 

1. Sector Data 

Two major types of foams used in Bgypt are polyurethano foams (PUF) for insulation, 
cushioning, packaging and automotive applications; and polystyrene foams for insulation and 
food pa_ckaglng. In 1991, an ostlmatod 722 mettle tonnes of CFCs we,c used for foam 
manufacture, with approximately 500 tonnes of this amount used to make insulation for 
refrigerators. This projoct will reduce CFC-1 J uso by 33 tonnos per year. ~ CFC reduction 
undc.r this project would amount to approximately S 96 of 199J usage in foams. 

2. Backaround 

One of the major usea of CFC-11 in Bgypt is ln the manufacture of foams. The 
Oovemment of Bgypt, in jts draft country programme for the phaseout of ozone-deploling 
substances (Ol>Ss), Includes the reduction of CPC-11 from foam manufacture as a key element 
in Its action strategy. This projoct, by facilitating the reduction ofCPC•H in foam manufacture, 
will assist Bg)'pt meet its ODS phasoout targets under the provisions of the Montreal Protocol 
thereby contributing to the global reduction of ODSs. 

The UNDP Team mission was infonnod by TAKI-VITA that British VITA ls a minority 
partner of TAKI-VITA.* British VITA ls not involved In the day to day operations and 
management of TAKI-VITA, No technology transfer agreements have been entered into. 

This project, at the largest foam manufacturer in Egypt• the TAKI-VITA Company• will 
roduce CPC-11 used In foam production. TAKI-VITA produoes about 4,000 tonnes/year of 
slabstoek polyurethane foam, The uso of CFCs in this production Is already phased out through 
the use of methylene chloride, The company also produce& 300 tonnes/year of moJdod PUP in 
which CPC-11 continues to be used. These 300 tonnes comprise the following: 

a) 200 tonnes/year of molded semi-rigid and fl&xlble foams used In furniture, 
automotive seats, shock absorption/padding, headrests and annrests, 

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

* Distribution of Capital Ownership: 

Taki 60 % 40 % 
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3. Prqject ObJectlvet1 

Tho objectives of this project aro: 

a) eliminate CPC•I t. in the production of semi-rigid and flexible foams; thJs would 
amount to 16 tonnes/yr of reduced CPC usaJe. 

b) reduce the use of CPC· 11 bl the manufacture of riJld foams by at least SOI; thJs 
would amount to 8. 75 tonnes/yr. 

c) eliminate residual use of CPC-11 ln rigid foams In a subsequent stage; this would 
amount to 8. 75 tonnes/yr. 

4. Project Activities 

In order to be certain that the objcctlves of this project will be met, it is important that 
the technoioay transfer for the CFC elimination in flexible and soml•rigtd foams, and CPC • 
reduction in rigid foams, be done In a way whlcb assures that good quality and cost competitive 
production levels are achieved quickly. It is also important that the new CPC-free technology 
be cost effective versus tho anticipated market prices. 'lbem is currently aufflclent technology 
available to implement phases one and two immcdiatoly. Phaso throo will requlro extensive 
prototyping to evaluate and to adjust new technologies for customer spoclflcaUons. 

AC1JON lJMINO 

PHASE 1 (1 YEAR): 

1. DBVBLOP SCOPB OF WORK, BQUIPMBNT 
RBQUIRBMBNTS, AND SPARB PARTS 3 MO 

2. ORDBR, INSTALL, AND PRBSTARTUP CHBCKS 6 MO 

3. STARTUP, PROCBSS/QUALITYtrmTJNG 3 MO 

PHASE 2 (t YEAR): 

4, NBW TBCHNOLOOY BVALUAnONS AND 12 MO 
IMPLBMBNTATION OP CORRESPONDING PROCBSS 
CHANGBS 
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5. Tec:hnology Discussion 

TAKI-VITA currently produces molded polyurethane foams on three producUon units, 
utilizing two-component systems. Component A comprises a mixture ofpolyol and all additives 
required. This Includes 8% CPC-11. The latter component acts as a: 

• physical blowing agent 
• viscosity reducing agent 
• softening agent 
• thenna.1 insulator (rigid foams only). 

CPC-11 can be replaced through the combination of another poJyol and a different 
blowing agent. However the viscosity of Component A would increase, requiring equipment 
modifications. It Is proposed to replace the existing (low pressure) foamina units by high 
pressure models that can manage the required viscosities wlth an adequate mar&in for process 
variability. However, In rigid foam, the thennal wulation,properties will deteriorato. The 
proposed replacement technology, thol'$t'oro, only allows repJaoement of CPC-! I In rigid foam . 
up to a level of so,r,. 

There are several options for further reduction In rigid foams while maintaining 
accoptable Insulation standards. These include: 

• replacement 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 ~ versatile enough to allow the lnCOJpOratlon of such cbanaos. 

The replacement process would proceed in two stages: 

1) 

2) 

Inplla,tion of new CQYlpmont: Thia equipment would, after proper training and 
with start•up assistance from equipment and raw material suppliers, replace the 
CUITCllt equipment, mult in an elimination of the USO of CPCs in flexible PUF 
(16 tonnes/year) and a reduction of 509' In the use of CFCs in rigid PUP (8. 75 

. tonnes/year), 

After stablllzatlon of the new production process, TAKI-VITA would proceed 
with the evaluation of technologies that offer a complete elimination of CFCs in 
rigid PUP. Bx.lsting penonncl would be utl&ed in combination with assistance 
from chemical suppliers. Technologies utilizing no ODP agents will be prefemd, 
l.o., if possible, no HCFCs. 
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6. Cost Effectiveness F.stlmate • (See Attachment A) 

7. Project Tlmetrame & Bud1et 

Details of the key project steps, which are ampllflcatlons of the schedule above and their 
timin& are shown below: 

PHASB ACTION TIMBTO 
COMPLBTION 

ONGOING 
COSTS 

ONB-TIMB COSTS 

I 

II 

I&n 

3MO 
6MO 

1 
2 
3 
4 

3MO 
12MO (ICC Attachment A) 

1-4 24MO 

(a) 3 high pressure foamln1 units 
@ $100,000/unit 

l high pressure foaming unit 
@$140,000 

Installation, train.In,, and 
freight @ $10,000/unit 

1 ovon for heating barrels 

Total Equipment and Installation 

-

----
$480,000 (a) 
$10,000 (b) 

(c) 

$490,000 

$300,000 

. $140,000. 

$30,000 
$10,000 

$480,000 

(b) It ls anticipated that the company may have 10 reimburse raw material suppliers 
for aome aaslstance and trial material 

(C) The company anticipates 1511 higher material costs related to the introduction of 
CPC-frec technology. On annual chemical com of $325,000 this would amount 
to $48, 7S0 per annum or $97,500 over the two year project period. 

' 
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SCHBDULB 

Action Blement llmo, Month 
1 2 3 4 5 6 7 8 9 10 11 12 .... 24 

(1) ···-> 
(2) ------- > 
(3) •••••••• > 
(4) -----·- > 
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VEAFI 

0 
1 
2 
3 
4 
G 
8 
7 
8 
9 
10 

TOTALS 

TAKI.XLS 

FINANCIAL ANAL VSIS TAKI YJIA 

NOTII: FINANCIALS ARE IN #IC CJ.S, I Ol>S fS IN THOtJIJAND$ 01' KO 

INVIITMINT 

490 

490 

M"K INCi! COIT 

AT l'IIOJ ~IFE 
OP 10 VII AT 10% 

Ql'IMTWO 

COIT 

0 
34 
86 
90 
90 
90 
80 
90 
90 
90 
80 

819 

AT fUU. PROJECT IMPL&M&NTATION 

INVf.STM£NT PAYOUT MR 

OPiRA TING COJTI 

TOTAL 

UNIT ABATEMENT OOIT 

, 

TOTAi. 
OVTIAV 

490 
34 
86 
90 
90 
90 
80 
90 
80 
90 
90 

1309 

971.44079 

79.745243 
90 

189.74624 

60 

3.3848049 

P1ge 1 

IMIJI 001 ooa 
•our WIOl'tlo.l Wll'l'IOJ 

490 34 34 
34 3(Ui 18.6 
85 39 9 
90 42 0 
80 46 0 
68 48 0 

. 61 0 
65 0 
65 0 
65 0 

.611 0 

826 615.6 81.6 

IAVID 
001 

0 
18 
30 
42 
46 
48 
61 
66 
66 
66 
66 

464 



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 

55 tonnes per year reduced CFC-11 

us $645,000 
$ 45,000 

UNDP 

Project Cost 
Ongoing Cost 

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 industcy (steering wheels, car 
seat cushions, bumpers, spoilers) and consumer products (office furniture, outdoor furniture). 
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, '\II 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 provide further opportunities for foam 
manufacturers, and other local producers. 
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The project is aimed at a virtual 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 prevent its future use 
(22.5 tonnes/yr of CFC-11). 

4. Technology Discussion 

Technopol currently employs the following equipment: 
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) 
One carousel with 10-20 mold carriers (for all other production). 

1n 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 new equipment. About 90% is currently manufactured through the high­
pressure process. One of the raw material compounds for this process contains 15 % 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 SO%. 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%. 

EliminatiQtl of the remaining 1.5 tons/yr would require tbe replacement of tbe 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.S tonnes in 1994. 
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Proactive action would require both the replacement of the current low pressure metering 
m.it 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 facilities. 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. 

S. Project Activities 

The project would proceed in the following phases: 

PHASE 

I 

II 

m 

ACTION 

Reduction of CFCs by 50 % 
a) Installation of a piston metering 

unit 
b) Installation of testing facilities 

Reduction of CFCs by additional 45 % 
a) Assessment of new CFC-free 

technologies 
b) Implementation in current proJucts 

Phaseout of residual CFC and planning 
to avoid future applications 
a) Respecification for the pending 

order for two metering units 
b) Replacement of low pressure 

metering unit 
c) Assessment of new technologies 
d) Implementation in new products 

6. Cost Effectiveness - (see Attachment A) 

TIME 

9mos. 

6-9 mos. 

18 mos. 
24 mos. 

1 mos. 

3 mos. 
18 mos. 
24 mos. 

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 timil,g, are shown below. 

.. 

.... 

PHASE 

I 

n 

I - Il 

ACTION 

(a) 
(b) 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 

One piston metering unit 
Freight, installation 
Training 
One chiller 

TOTAL 

TJMEFOR 
COMPLETION 

9 mos. 
6-9 mos. 

18 mos. 
24 mos. 
1 mos. 
3 mos. 
18 mos. 
24 mos. 

One high pressure metering unit 
Freight, installation 

DM 150,000 
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 

ONE-TIME 
COSTS 

$355,000 * 
50,000 

240,000 *"' 

$645,000 

$300,000 
10,000 
20,000 
25,000 

$355,000 



ATTACHMENT A 



YEAR 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

TOTALS 

TECH POL.XLS 

FINANCIAL ANALYSIS TECHNOPOL 

NOTE: RNANCIAL. ARE IN IK U.S. I ODS IS IN THOUSANDS OF KG 

WVESTMENT 

405 

240 

645 

MAX INCR COST 

AT PROJ LIFE 

OF 10 YR AT 10% 

OPERATING 

COST 

0 
28 
28 
45 
45 
45 
45 
45 
45 
45 
45 

416 

AT FUU PROJECT IMPLEMENTATION 

INVESTMENT PAYOUT /YR 

OPERA TING COSTS 

TOTAL 

CFCS SAVED/YR 

UNIT ABATEMENT COST 

TOTAL 

OUTLAY 

405 
28 
268 
45 
45 
45 
45 
45 
45 
45 
45 

1061 

850.34849 

104.97078 
45 

149.97078 

55 

2.7267414 

Page 1 

IMLF oos oos 
$OUT W/OPAOJ W/PAOJ 

405 30 30 
28 37.5 22.5 
268 46.8 5 
45 55 5 
45 55 0 
17 55 0 
17 55 0 

55 0 
55 0 
55 • 0 
55 0 -

825 554.3 62.5 

SAVED 

oos 

0 
15 
41.8 
50 
55 
55 
55 
55 
55 
55 
55 

491.8 
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tc.t.Jtd f")' ('Ir 

Calc-ulul<'d 

S.,\.L 

Rt·(l1vn: ll:Yf>l. 

00~1 rnn•iupl jotH Cf'[ ... ,i 

., 

Kirh•l'l Refr.1ger-•tora *nuf.ecturing Co., 

1nth R,_ City 

~toa 82 - f qypt., 

ff\r insu)a,t Hu, nf rnlr.igr-tatora of ttvf!l"agt- iui;uJetion 6 ktJ per ..,it 
#f'lt'!uu) prC'ldur-llor1 i,; 1')0.000 Refrigttr8t.or un.i I and 70~000 '-"'it or deep fn:ezer 

tcl•l '""'°""I of l"l f' 11: 220,000 ut>ll ~ 6 l<r, nf inaulohcn/ ....,H !l l'1~ ;CfC-11/Kg 

uf ll'$uJet i or, .;. 198,000 Kg p,?r y~u!" 

for rhnrgtr1C'j C'OtilH1t1 n,r·1_. or Cfr - 12 

tolol • ..,.,,t of rr r 1i: nO,UO!l un;t X 0.2'• ;,pp. Kg 

.. '•000 Kq fnr u.intM"11~c 

- t.0000 K9 per yea, 

PtOJM·1 r. t l I 11•: 

1 .. RF>rt'>Vl'l \ and 1·rt•y1·I lllQ of rrr,..12 from hiil,l!;C hold rrfrigerat.or• and rr .. zera. 

2· Ton} )hlj m)t! tt1:U"l1tnl": ffl'(l't)rr.d for lM nf,l JOtJ to TN"hJt't' or el•inet-o rrc ln 

J~ ~ubt.it P11t J111, ,,t ti r-1/ b>- HrC-1:U.a in Mut:t· holri Refrigerator• and Fr-ee1er1. 

4 .. RN·Ovt"1) w,d Jt•,·y,·J illlJ nr Hrr - 1Jlia ir, h,111<Jf'; hold R~fnger•tora and rreer•r• ♦ 

PrcJJ>r-t~ D111·,11 irm I y .. :ir~':: 

Sftl"t or rovM pr, h(1u•,,. no) d RP.fr j gprat 1Jr~: Hnd r r1&t1eT11:. 

r,roJt~etcd 00!: P1mm·~nut rrcrn Pr-ejar-t: 

l- 1?800[1 >:~s of f'IT-11 

;t. 4,',0IJII i<q•: ul f'I I" -17 

P1npnrwtl Awtr;r•I : iH,/41,000 u.~.o. 
N&Lton-nl 1'0t1pd111;if :11q Aqr-11r~: 

f ..... :J.tl, - wn1t> llllj tJl'OUJJ. 

4s pN 1,d ftlW11111 1,1·HJf•d~ StMl'!'t&ryi 

·;,n ol 111•"'""" Citr a,.,•• 
1,, & Si,u:San St., Lota ('• a SJ Ail 

, ·" (1115) -113-l!IIOl;I• 36<7:16 
P.O. IOX to • C.~. H™ 
-Lr: 23'fn KAZt UH FAX. 164,00 

., .,,.i.... .a.wt - ()Ja.J.,,. ~ 
M ( • • l )~ -.),,,..,.,1,,_.t~ 

(,,.,,.,.,., . .,.,_,, •. "'~": i:. 

~,. ; ~.,.,. .... ,v•u : •. ,.,_ 
"''"••: ~- ,nn.: ,.,.a; 



k!RIA7l Rn fflGfR•lllHS MA ... AC1UIUNG r:o. 

ftt.:f'O¥t-rv an,1 i-,·r)'1· I rntJ Pftpr.ari t.1:1· be the leaPtt ,..,,.ting wAy Hl. pr,..ont of reducing IJ>S 

f'fflJ&:aons iri lt1t• :1hnrt rn, uttd it ia 99"._.ralJ) ftt"~t~rl in t.hc r-afriprator urvice 

111<1ustry. i11 :,tiitt· r.if f •n.t lhlnk of project bnanr.inq wou1f1 nol be fnJrly jueUfi•d. 

lhj~ prnJfl'C"l Oh.!f-•d !, t II h-C'OVCr) f".(id MCytlintJ f>IUA ,._,~htlN)lng or CfC 12 cm Mintanal"\Ctt 

nf house hol rf rt•t, H)Nllt urn and fr1uers. hr·r.Hno Nchi1'Y.'5 wt th u higher dligrH of 

m.1tQl\8:tlon lt•rn1,: t11 tO\if{•t· u .. 1•jiJk or nr-viet- tt-rtV"ll<-ion error. 

1 .. (rrn'rbl tht• 1t1nH1 ~mfrty riak pMftd hy rec~~h.nq •c-hinea ls t.he f'Ol~t~•l ov•rrUUng 

cf rrr t.NOk!•. ~,,tf('" f i) l 11111 lrvr.ls ,,.. dt,htf"l'll:lMtt b)' ~iiit•l. fully autocuUc eyatttJtm 

re-Ouc-f tl"iP. rii,i· t)f ovM fJ1\lnr, hy rontrclleri ·tfl.OV: JevnlFi. 

Tnt projt'!C'l n.111:.,.1 !'Jt 5 ti f If»• f uUOtfittg ~~~~;~ :_ 

c-,.nt dest-r i.pl ,on 

ft• Hl""covcry ordy maM1w.-1, I u he uaed on m:rvJt:'f tTLIC'kS >t weiqtu1 

,1ppr(',11, Ht ktJ wtud, ,it•f> 17 1r1t1chincs 

1:. Rcrowt>ry/n•i·\•d irn1 ff!nrliioc:; to bt' used al tt-r· cf'ntl'a1 srr\lJce 

~hoµ 

Soft ware· 1·011,put ""'. prrnJr;Jftl for thr 18M r~.1Jter for traC"kit,g 

thr ,.ffcr·l,\•111•::~; anti f"l'fJ,:ir-nr-y of the proJfl''t IQr-hlnar). 

c. lt-e·hnlr:•l t<:.!;,i1,t~ni·1.- fnr trnining Mairiterlh!'lf't" tcchnlt·1anc. at 

th~ c.·"°t n.! :wndt·t· nhnp to operat• the reccvtt)' and NW)'d ing 

niac-hjnc lttJ(f illJ lhl" nrrvil~(" trur:k ter-hniC'i;"H1! •. TraitU.n(J WJll 

hr rrovidrrl by an cr.c:tir1t't►.r from the e"led'fl't1 ~011t;u.1ny Witt, 

support !hrd r-naJt:. f1t'ovlckd by the unufar-iu,~r (')r th,: r~t·yrte 

INU"h) flt!"!. 

NO.Req. 

12 

1 

, 

1011<1 111.x-.ri ........ 11.s.o. 

liui¼et u.s.o. 

20,000 

8,000 

,~.ooo, 



KIRlA?J R£1 AIGI RA!Dtt> MANU! Al'lURJNC 1;0., 

tOJtn 2 

'"•"· ua,,ti rm, i11!.1!111t ion of rctr.igprato1·u. on wtt.irh fill ,,.nit:- Md de•ign are Nde 

,.,.,.ts er ,~~ nl rrr· 11. fur -.,Jing t" ■noV,e, inaulalicr, rou dlffor,,nt in Jbo 

-■il,on du, tu 1hr t•lOfllinatlon 1,r reduction or ere 11 will be difrerant alao in 

oot'f!rlml ,,r insnJ,,Uon. and harder in yJ11e0&itv ..e,aut•d Ln ■ul>fltituLe the 

11lOW.inQ urt111,m. rnw:1 1·ut11Jti.mC'!nltt. 

t'Ugh preseurr i11huln1 in,, inJM:Uu,, llfttihi~ COMJ')let.e, wi lh ttll 

ar:cf'tsorjc-r orir· frir f't•ftit)f!rntor Cilbh,cf end tne otMT for the 

ftt"'rn•r r:;.1t,.1rmt. 

k)gh ptr-!t•:iwr ir,::.uJ11t 1or1 lnJe<-Uon JMC-hinet C(AIIC)lett with ull 

~ctuu,orj~:. mr- fur rPfrir1rralot door$ an6 lr\O other for 
rr•tuer drH,i·:. 

c. Jn■tru,nentt. fer w,u.111•1nt1 11nd teeth,g lht lr>jju};Jlerl pnrlf;. 

~• 1t1Je<t1ori Muld~ fot 1•fllrti()'!t&fot e$i)j~~\:: which at~ 

!.. 110vldt. fr,, ,.v .. ty typ1· of the- J tYJ')t'~ ptod1l«-d by kJrio,i 

2 

tomp&n~. 1, 

Yw lnJf'rt wr, mruJ)ti!', for frC!ctcr cabitwh wh.iL'i are 2 soulds for 

rvt'r) tupr nf thr- :} t)ric-t. produced b-y kirJ•1i company 6 

<. ~tw H1j1<f't wn t»1HJl1Ji; lor ~frlgt'retor docr::a: wt-i1ch orr: 'J. m•t nf 

fllOulds for dovtil,- n<mr:; C'PtJ:ii)11tohlei rnr thr types of 

ref r j gcrat .. t•f.. 

c.. 'ff,w 1nJc-c-t moulri£. fnt· frce:ntt OOors whit-h are 'i aou)dr. 

ragul &t at:l, fni lti1a• H t ypr:. ot r ttezr:rs ~ 

r-, "'°VI' \l&ruun~ fot~l'•i •oo,drt1; for lht" twn- 1.yptf! or Mftlg,prnt.c1tt: 

:JDC' the pc.] t·t ti) I Pr,f' f ;,rtnfol'd r.ahinP.t' 

~w vt,t"l..1011, fr,ri111nq mtmld fur 1hr. l type of ;·e!ti.geralor doors 

i.lf'lP.d. 

~- tltOVld~. fc,r lhn pn•m-.i.imbly llnr. •it.ti th-:::~ t11ter-M! 

dimrnsj Ct< c.l t"hhl nN • 

5 

2 

2 

budget u. s.o. 

400,000 

)00,0DD 

~D.000 

3.D00,000 

1,200.000 

750,000 

500.000 

600.ooo 

)20,000 

80,000 

TOTAi Buoqet u.s.0 ......•.•....•....• ,.200,000 



KIA) All RrrRlr.l ~AHIII!, MANU' Al"llJRl!jG ro •• 

~.)[£1....1.. 

-'~· fau11i ron~mr,yi: rttfdq,•ratorc u,nufarturlnq PltV'lt h,, bcr.-n excauted with the 

prlnrip&l nf "'·"''l rff.,z ln ii 'a prOdurt& 

AU tc:now lw-,w .. 1th r,111nro·y N'frlr;terAtor• teat, ,.,:,,- been •de· b)' Italian Collpatty 

:1e-r0Mttt) HI lfoly. 

R~•ign of r1·f1 ftjt'IUlot~ and chf!st frMf"lftl'I wit!", t.he sub11titut.ion of' crc-12 by 

llff.1)111,. whirh r.,..,.,,,,.,,u tlt,•Plllpl!M!nt tHt ~,cil ,tr that w,ll eeceleute the 

1ntrOOUC"U0r, C'lf cvbut j luff• ,..,.friqerats .in t.ht'I ;JNXt\.leta .. 1hr fnr.-ility would be 

nPttn1tn tn J)rov10C" l»•!Wl t1•• ,~rf0r111tt-.ce t.eate nt, c-urrent Ccrt-12) .xtela •• ttll es 

1>1-ntntyf"'S or ai!rrnoto !!>odPJu lo enaurr that p•,rforuncc stonderdll an Mintained 

.. 1tft the sl.lh!-t1t111Ni t·r!fririftranta, 

lht- pf't'"IC,QSl'd (1t·!il()n rhangt'"!"1 f!lftt')u)d not bt' 0:)UtC"U~fld untll their .impact O!! the 

Rt•fri9erslnt m t rPl-'nir 1*-tforrurtCe hes been Caf'lfirMd thrr,;J1Jt1 t•Uno:tn • 

toritrolled 11,nhJrnl t .. :,t ,:1•ll r-onfirtning lo Ut1t Jnternational S111nd1rda Drgani21tion 

~ l SC) r Pqui rmt•P: s. 

fn1 Aub!l111utir-it lh1• £:Ir 17 b> Hrt-1}4t1 ir, prl"lr'hjrttoo, .a1 f'W1'C'f'liit.es t.he-tollowing 
mi.rh I m~n am! ,·nrnpor.r,nt F- t n hr rtvU'l()l'!'r! 

No,Roq. Budget u.s.o 

rn:nq .. n:,1 ~rh,ff'IC'!', for tttt-1'.i4.i 

t. CI\Arg1nq r11Ji1p f rvm t arik~ tn Chl'lrt}lf'\9 mec-t1Hlt", 

VatC'Uln p,r.npr• 1t1 prut:lut'l iOt't line anrl fflll 1111 M11fnef 

c, C'ont rn l lN1 omni rnt t c-~t ce 1 l with 4 te-etctt rpfrige,ratorfl 

11,1d frfl1•1c-rs 

l~('hl"lihll w~:;,~tarn· ... for tr1ir1.ing fer u:-.t- nf lest tell 

inr.rr:&¥.i• ir prkr.:,. dur to change of rxY.llt1nt in rcfri9f"rot0ra 

) 

z 

" 
1 

ffftd fr-f't•n:r-r: 1 r, 1wJ iod of 4 ye-arr.~ 880,000 

1S0,000 
24,000 

)60,000 

10,000,000 

10141 llu-J,r:·' u.s.o..... .... ............. 10.,111,,000, 



KIRJA1l l!flf<ICtHAlllll~ MAMlfAtlURIHC CD. 

PROJCCl • 

r(rr.:nvrr)" wvf recycling ofWC-1l4e rrDIII hOuae nold refrigerator• and 

freezeu,: 

The 11ew rdat,. I y r.p.-111 ive to0lilnt have t,, be tr•,U•d io etailn way .. tha 

aub1tll111t·d of .-f',iqi,rant (crc.12) ape,r:al 1' all •int._ and Jll'Oduct.ian 

tectinleun,; w,lJ br, -u trft1nod to u■o allj:ilar equ;r_.,t for nccvery and 

roryrlit«J ot Crr-•z. 

Si•ilor pr<•J•~I "l'I ;o,,. aN! all'liln project -menta •• that UMd for D"C·12 

•ill l>t' •pp/ion for tlw ,_ refrigerant Hl'C-\'14a, 

lht proJoct ,.,,.,,,,~ts or lhe fol!o,,11¥) "OIIIP"""nt•• 

----·-------
fn"'ltHlt'nt deser1pt.ion 

i;. Recover) c,nJy mei-:-lunt"G to be uMCI on senlr.e truekl Jt •igh• 

apprc,. lB k:q llfhi rh ate 12 aaetunes 

t>. R•c-ov.-r~/rCC'ydinq ntarhinDB to be WKrt ;>t t.he central aervicc 

a;J\Ol ,, 

TOTAi 8udget. 

Na.REq. budgltu.s.o. 

. . 
12 

, 
2•,000 

10,000 



.. «IIUAZI IICfllllDIAlllRS IWWACJIIIING CO. 

JMI..£ SIOIING IIIE lll>lct.JIV£ lll'UXIIIAlllli sa£lll.U Of ft£ YMlllllS l'tlA5CS Of lHt l'IUIJECJ 

DtSCIIIPTION 

. 
• I 

• Project 1: ......,e,y/recyd• or ac-12 fr• houH hOld refrigerat~, 

ora aod rreezora, 

1-a. Recovery only uchinea to be used or, Hrvicl' lrucl<s It >1eig1>& 

appro•. 18 Kg which are 12 -inn 

1-11. Reeovery/recycli"'J _i,,.. to be uaed at ti.. Cl'ntul serv1ce 8l'q 

1-c. Soft ,...,. c:oaputer progr• for u.. UII COlllputer for tractcing the 

0rt' .. 1r.t i .n~3 and ethciencr of tf1f' proJE:("C IU'-!r,fnan. ! 

• •d. 7i!t.•h.oical ~s;!lt~ce· f~;··t,t'~},u,·1q -~iot.,na!lte t«tir'l.:.:-lff~i:t .dt tht'.. i 
' 

cent ta1 oen 1ce a1,op to aperete lM r11CDv■ry aoc1 recyd in',! """'""' 

- all the service truck tachniciena. Training will b<! provided 

by an engi..,ec frOOI .ttllt 1111lec:ted cmpany with 8UJlf)Ort uter iala 

pro•ided by the -,f-,tuNor of !:ha N1Cycle _,,AM 

• ProJect 2: Reducing or "1_.,,..ti.ng CfC 11 in 1neulation foa. • 
: ' 2·•· 1· thgh pressure inaulat.on ,nJect1on uct,i,ru,s c0111plete witn all ; 

, 8-!cessoues one For r•fr!.oe!'ator canin.tt ana the other for the 
I 

I 

2-b. l 
l-c., 

-c.:cll-:;isoran c,ie- fuf re-fr.i~ratur ooors sn( Uiol!' ott.et fc.r fref.zer 

,_rs 

lnstrueenta 
-· 

for manuring ana teatintJ the ln4ulated p.4rts. 
I , .. , . •- '-•"'~w •• 

!Ui, . 0 ~ •,j:.,J ~ .' -.-· ...... .;- .. 
~ 

~k. fOfAt. 11.~.,ll .. 

lOJM. IIIIIGCJ 1at PIIA5C 

u.s.o. Sept.92-Mu.9 

20,000 20,000 

8,000 8,000 

~i'.000 ,7 ,noo 

~0,000 ~.ooo 

l00,000 I 
J00,000 

)0,000 50,000 

•J ...... :,01, I 114~. lJOO 

2;,dfllA!S[ Jrdl'IIASE 

M>r ,9J..Dec.'1 Jen.94-Sept.94 

1 ' l 

. 
! 

I 
I• 
' 
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To: Mr. Clinton J. Norris 
Company: The Norri$ Gl'Oup 

Phone: 
Fax: (212) 906-5885 

From: M. Hassan 
Company: Technocom 

Phone: 
Fax: 

Date: 08f07192 
Pages Including thll 

cover page: 9 

!omments: 

')ear Clint, 

l'I ftf 

_.,. 

, am enclosing the Klrlm:i projed u agreed and would be grateful 
for any help you and Frank Pinto may ,be able to provide. A copy of 
this report l'las been fixed to Bert veenendaal and we will submit 
the original to the EEM. This, how&ver, will only take place after 
August 15, which I hOpe wlll not be1oo late. 

Kind regards 

~cl\U-\~~ 

t•••~"tt'\'>.t : .. .,.(11 Ht,I\ :~ f't•-'\Tt ;. ,,..,._.l,>6~1~~~•-~,JAl;)'t' t),:, \t 
J;i (.Jhf,i111 I-l lu~t• 541M MoM~ _ (~ _ liJY\'>I 'ltl. kWl-4 'tdtl. %MOP ht!! (JD'l) u.a,c 

):f:: -, 

c::c. f p 
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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 
maintenance of refrigeration systems nationwide. Koldair utilizes 18 tons per year of CFC-12 
which amount to 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 
conditioning, 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 machine$. 1be third plant produces standardized 
and spedaliml equipment to meet customer specifications such as cooling towers, ale plants, 
walk-in cold storage, ventilation, and humidification of textile industries. This section is 
speciali7.Cd in the design, building, t:'.nmmissioning, and maiotaining 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 the 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.-nµlk 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 Koldair factories in 1993. 

Long-term: To use the maintenance program, including the use 
of recycling technology, to pbaseout the use of 
CFC 12 in the installed water cooler after 
market. 
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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 I 7gph and 9gph watercoolers 
use CFC 12. 
The intent of this project is to convert manufacturing completely to CFC alternative technology 
for the manufacture of watercoolers. 0 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 new material and compressor. Associated manufacturing 
support equipment, e.g.-eharging unit, leak detector, and ~r 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 pro~ 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 pJan is to 
develop conversion options for customers to initiate those conversions at the me of about 10-15 
chillers per year. Chiller conversions can be costly but Koldair and the Bgytian Government 
feel that this is an important project. 

5. Project Activities 

ACTION 

DEFINlTION OF EQUJPMENT NEEDED 
DESIGN 
COMPLETE DRAWINGS 

TENDER OFFER AND SELECTION OF SUPPLlE.R 

RECEIVE SAMPLES AND MANUFACTURE PROTOTYPE 

lmT PROTOTYPE AND MAiqi NECESSARY 
ADJUSTMENTS 

COMPLBTE FINAL DRAWINGS AND DESIGN NECESSARY 
DIES, nos AND FIXTURES 

MANUFACTURE TOOLS, nos AND FIXTURES. 

TIMING 

UNDERWAY 
COMPLBTE 
2MONTIIS 

2MONTIIS 

4MONTIIS 

SMONTIIS 

7MONTIIS 

9MONTIIS 
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PLACE ORDERS, OPEN IJC'S AND RECEIVE IMPORTED 
COMPONENTS 

START PILOT RUNS 

CHANGE PLANT MANUFACTURING PROCESSES TO 
PRODUCE CFC FREE WATER COOLERS 

6 Project Budget 

9 MONil-''; 

l0MON'IHS 

12MONTHS 

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 recogniz.es an urgent need 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 important 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-goin& cost break-down. In addition to 
the cost shown in Attachment A, the water cooler maintenance programme, expected to cost 
$880,000 per year, will be borne by the customers as they are converting to CFC-free water 
coolers. 

INVESTMENT TOTAL 

DESIGN, PROTOTYPE, TEST 
DIES, nas. FIXTURES 
CHARGING EQUIPMENT 
R-134A LEAK DETECTORS 
RECYCLE/RECOVER STATION 
TRAINING 

S272,2QQ_ 

14,000 
19,200 
60,000 
13,000 

145,000 
21,000 
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PROJECT ELEMENT 

ONGOING COSTS BREAKDOWN 

A VERA GE COST/YR 

1) 

2) 

3) 

Water coolers 
Total cost 
Multilateral Fund 

Difference 

$597,000 
$387,000 

$210,000 

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

Govemment/Koldair 
portion 

Customer portion 

Package centrifugal chillers 

$140,000 

$70,000 

$1,450,000 

All costs will be borne by IColdair and customers. 

Water cooler maintenance $880,000 

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

7. Cost Effectiveness estimate - (see AttachroPJ'\t B) 



ATTACHMENT A 



YEAR 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

TOTALS 

FINANCIAL ANALYSIS· KOLDAIR 
MPPOIITION 

NOTE: RNANCIALS AIIE IN IK U.S. I ODS IS IN THOUSANDS OF KG 

l'IVUTMENT 

272.2 

272.2 

MAX INCR COST 

AT P~OJ l lFE 

OF 10 YR AT 10% 

OPERATING 
COST 

387 
387 
387 
387 
387 
387 
387 
387 
387 
387 
387 

4257 

AT FULL PROJECT IMPI.EMENTATION 

INVESTMENT PAYOUT /YR 

OPERATING COSTS 

TOTAL 

CFCS SAVED/YR 

UNIT ABATEMENT COST 

TOTAL 

OUT!.AY 

659.2 
387 
387 
387 
387 
387 
387 
387 
387 
387 
387 

4529.2 

3037.1475 

44.299296 
387 

431.2993 

18 

23.961072 

Page 1 

IMU' 00& ooa 
$OUT W/0 l'l'IOJ 

659.2 18 0 
387 18 0 
387 18 0 
387 18 0 

18 0 
18 0 
18 0 
18 0 
18 0 
·18 0 
18 0 

1820.2 198 0 

SAVED 

00& 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

198 
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KOLDA!R 
Giza 
P.O. Box 431 Cairo 

LO, avenue ou 1e111 ,- u,.., 
94683 Vincennes Cedex 
TeL, (l l 43.98.75.00 + SDA 
Tele; , 262959 Go%frol 
Telecopie, {I) 43.98.21.51 

ARAB REPUBLIC OF EGYPT 

Paris, 24/03/92 

Attn: Mr ALY FAHMY EL-SAWAH 

Dear Mr SAWAH, 

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

Based upon our owr. experience in France and Europe, we have aimed at gathering in 
this project the necessary eleme:-:ts for a national action of recovery arid recycling of 
CFCs. 

You will read that this scheme both 

- sets up the necessary facilities to recover and recycle 

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

We hope this project will meet your requirements and remain at your diSP,O$,it' n for any 
further information. • • • • 

Yours faithfully, 

European Development Manager 

Siege Social : 4, rue de lo Croix,Foubin, 75011 Paris : . 
Societtl Anonyme au capitol de 5.203.000 francs • RCS Poris B 310259205 

;,; 
; .. ~•. 
f ·::·. 
, . -. 
}" 
;. -· ~ 
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BUDGET FOR A NATIONAL SCHEME (exclusive of tax} 

1. OFF-SITE RECYCLING STATION: 

Setting of a recycling station with a storage capacity of 800 liters (see Appendix 1) 
includi:1g 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, aRd of not being endangered by the acid that can exist in recovered 
refrigerant. 

Three recovery materials : 105000 FF 

3. TRAINING: 

A training session will be necessary in order to 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 : 

Engineer's cost per day 

One day of the first training session will be offered by our firm. , 

10000FF 

3000FF 



dehon service 

APPENDIX 1 

RECLAMATION OF CFCs : A KNOW-HOW 

vu ............. -

26, ovenve dv Petit Pare 
94683 Vincennes Cedex 
T,M , (I l 43.98.75.00 + SDA 
Telex, 262959 Gozfro1 
Telecopie, (l) 43.98.21.51 

• The distributors of CFCs have had to cope with the ecological requirements 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 1997. 

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

This type of unit has been installed for a few months in the various filling centers of 
the Dehan 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 to 
garantee to the Refrigeration and AC professionals that no impurity will pollute their 
installations through the refrigerant. 

Lately Dehon started a station especially designed for the reclamation of 
R 134a, a ff:i;igerant which must be taken care of considering its great sensibility to 
contaminants such as humidity and chloride ions. 

Siege Sotiol: 4, rue de lo Croix-foubin, 75011 Paris 
(' __ :.u.r >,. ___ , __ .. __ :-.I _J_ t:: l"ltv:. f\rl.l'\ l _ .,..,.. ... n • ,.. ,.,~,...,..,.,.,,..,..,.., 
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I. COMPRESSEUR A VEC SON EQUIPEMENT 

- Compresseur corken de deux etages, 

- Varme acier, 

- Vanne pneumatique, 

- Electro-vannes. 

- Clapet, 

- Detenclour, 

• Manometrc, 

• Soupapes 1 /4, 

- Fiitre, 

- Purgeurs, 

• Flexible + abouts, coudes, manchons, tubes, 

• Etriers, brides, raccords, 

- Coffret eiectriqus, alr comprim6, 

• Soudu~e. divers . 



2. STOCKAGE : RESERVOIR DE 800 LITRES 

Stockage du produit a traiter. 

Equipement : 

• Brides, coudes, tubes, procedes, 

• Vennes, soupapes, 

• Serpentin a l'intcrieur du reservoir, 

• Divers. 



3. F!LTRAT!ON 

FIL TRES TYPE CARLY 

- Particules, 

- Humid!te, 

• Acidite, 

• Avec cartouchos. 
' 

EQUIPEMENT 

- Vanncs 4 voies, 

- Vannes acisr, 

- Vannes 3 voies, 

- C!apet, 

- Vcyants, 

• Soupapes i /4", 

- Manometres, 

- Bridss, joints, boulons, tubes, raccords, 

- Divers. 

i 
I 

Recharoe: 

3 cartouchcs par el6ments. 

Prix : 773,00 
(particules, humidite, acidite). 



.t. STATION DE RECUPERATION 

• Chassis, 

• Fer U, 

- Fer carre, 

- Corniere, 

• fer I 



5. ENSEMBLE DE TUY AUTERIE PEINTURE 

Echangeur avec equipernent. 

Recuperation de frigories pour refroidir la sortie du compresseur. 

Electricite. 

Peinture de la station. 

, 



I 
6. STOCKAGE A VEC POMPE DE REPRISE 

Recuperation de produits finis 

• Stockage de 4 m3, 

• Pompe de reprise, 

.. Nivsa!J Kubisr, 

- Filtres, 

• Soupapes, 

• Vannes, tubes, brides, raccords, 

• Chassis, 

- Eiectri~tte, 

• Divers. 
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Translate"' 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 difficulty. 
And indeed. technicians used to consider it as the exact contrary of charging a 
system, and as easy. • 

It is only these last months that this point of view was reconsidered and this for two 
reasons: • • 

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

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

2.1 The tests 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 mar-ket. 

These tests are not yet completed and I shall not detail them as the AFNOR standard 
should be soon released but I can still give you some of the first results found by the 
Laboratoire d'Energetique de !'Ecole des Mines which is in charge of the project 
under the responsability of Mr. CLOD!C. 

2.1.1 Efficier.cy 

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

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

- the percentage of the refrigerant mass which is actually transfered into the cylinder. 

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

To perform these tests, it is obvious that one must know which mass of refrigerant 
was present in the system to be ab!e to compare what was left in the installation with 
what was rec9vered in order : 
- to know exactly what was left in the system, 
-to measure the mass kept inside the transfer station itself. 
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F,-::m the first tests implemented , two results where significant : 

- one is the difference between the fiow rates measured and the ones indicated, • 
- a!so interesting is the measure of the mass of refrigerant kept in the system itself : it 
can reach 100 % of the mass of the system if it is a small one ( domestic refrigeration 
or air conditioning for instance) ! 

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

- recovered quant]ties : 

- quantities remaining in the station: 

- quanlit:es remaining in the system: 

64 % to 72% 

9 % to 13 % 

27 % to 15 % 

These results do show that the efficiency of a transfer stat:on depends very much on 
the size of the installation to empty. 

2.1.2 Transfer of contamination : 

The second ser:e of tests implamented concerns the transfer of contaminants 
through ,he inside system of tl1e transfer station. 

It has to be closely studied as one of t!le requirements to recover properly 
refrigerants and it appears so far that the systems tested do transfer some 
contaminaUcn, which seems no:ma! as these transfer stations were in fact 
refrigeration systems fit to recover, which•consequently inherit the contaminants from 
the original system. 

It remains to test other transie; stations, based on quite di1ferent technics, to evaluate 
if theit performances are more interesting : 

- liquid refrigerant pumps, 
• pneumatic pumps that can extract liquid or vapor phases, 
-thermic .devices that heat the system to empty or freeze the recovery cylinder." 



TRAINING SESSION PROGRJ:I.M ON RECOVERY 

Three day program 

The session is based both on theory 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 all 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 materiais involved in the recovery of CFCs (cylinders, tools) 

1-2. Ana!}1sis of the recovery material 

1-3. Analysis of the performances of the recovery material (flow rates, transfer of 
contaminants, loss of re[rigerant) 

," . ~ 

2. PHYSICALPRINClPLES 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 tests on the performances 

3-2 Recovery on different types of systems representing the installations on the 
market. (Refrigerator. display cabinet, car. chiller). 



PROJECT COVER SIEET 

COUNTRY OR REGION: 

SECTOR COVERED: 

00S CONSUMPTION IN AfFECTED 
SECTORS 

PROJECT TITLE: 

PROJECT DURATION: 

PROJECT IMPACT: OOS REDUCTION 

PROPOSED BUDGET: 

IHPLDENTING AGENCY: 

NATIONAL COORDINATING AGENCY: 

PROJECT SUMMARY 

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 
(EEM) 

Egypt 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 CFC-12 in the manufacture of this foam, 

using hydrocarbon technology with appropriate safety measures. 
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PROJECT Of Tl£ GOVERNMENT or EGYPT 

ELIMINATION or CFCS IN FOAM MANUFACTURING 

1. 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 food packaging. In 1991, 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: investments; trade; housing 

and development; agriculture, reclamation,and land management; public service 

(25'.li 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. 
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3. Project Objectives 

Short term: 

long term: 

Phase out 75 tonnes per year of CFC-12 used in polystyrene 
and polyethylene foam sheet at Al Sharif factories. 

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 Middle East under the 
direction of EEAA. 

4. Project 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) 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 
technology incorporates relocation of the supply tank for the 
foamant, explosion proof electrical equipment and spark protectors 
within the manufacturing area. 

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

c) 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. 
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5. Technology Discussion 

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

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

a) Nitrogen gas: inert, nontoxic and noncombustible, but asphyxiant. 

The use as a blowing agent is burdened by the relatively density of 

the end product. 

b) 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. 

c) Hydrocarbons: toxic, flammable. N-Pentane, butane, isopentane and 

isobutane are proven replacements. The technology is very economical 

and offers good quali.ty products, however, the flau.nability requires 

severe safety precautions in the manufacturing process. 

d) Berstroff technology: based on a mixture of nitrogen and alcohol. 

Toxicity , fire risks, and explosion limits are unknown. The 

resulting product has a higher density. 

e) HCFC-22: 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 ODP, and could only qualify as a transition solution. 

f) HFC-134/\: non-flammable, low, toxicity and no OOP. This technology is 

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

would prevent utilization in the cost sensitive food industry. 

g) HFC-152/\: low toxicity, moderately flammable, 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. 
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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. 

liquified petroleum gases (LPG):toxic, flammable, no OOP. This blowing 

agent is currently not accepted for food packaging uses. 

The currently preferred replacement technology constitutes the usage 

of butane. This technology is commercially available through the 

manufacturers of production equipment. Because of the high flalllllability, 

safety will be a major consideration. Storage facilities will be generally 

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 must be utilized, and VOC 

monitoring is highly reconnended. 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. 
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6. Project Activities, Cost and Timing 

ACTION 

(1) * Implementation of modifications 

1.1 PSE modifications 
1.2 PEF modifications 
1.3 Building modification 
1.4 General safety precautions 
l.'> Installation 
1.6 Spare parts 

(2) Installation of laboratory equipment and 
monitoring equipment 

(3) Transfer of technology/Training 

3.1 Technology 
3.2 Trainln9* 

TOTAL 

(*) Attachment B 

(*) Attachment C 

7. Cost Effectiveness: 

Expected cost of one kg of butane 
eost of one kg of HCFC 12 

TIMING 

10 mos. 

($250,000) 
( 400,000) 
( 200,000) 
( 300,000) 
( 90,000) 
( 55,000) 

11 mos. 

12 mos. 

($200,000) 
( 30,000) 

12 mos. 

$ 2.9/kg. 
$ 3.4/kg. 

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

COST 

$1,29'>,000 

200,000 

230,000 

$1,725,000 

Cost saving in blowing agent,and approximately S 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 ALSI-IARIF 

NOTE::FINANCIALS ARE IN $k U.S./OOS IS IN THOUSANDS OF KG 

YEAR INVESTMENT OPERATING TOTAL IMLF ODS ODS SAVED 
COST OUTLAY $OUT W/0 PROJ W/PROJ ODS 

0 660 0 660 660 75 75 0 

1 665 0 665 665 105 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 0 180 

6 15 15 180 0 180 

7 15 15 180 0 180 

8 15 15 180 0 180 

9 15 15 180 0 180 

10 15 15 180 0 180 

TOTALS 1725 135 1860 1785 1760 135 1640 



Attachment B 
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Attachment - C -

Training: 

Number of Trainees 7 persons for 3 weeks 

- Tickets 7 x 600 $ 4200 

- Accomodation 175$/maday $ 25725 

TOTAL '$ 29925 


